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THONG
(57) Cac phuong an thyc hién cua sang ché dé cap toi phuong phap lap lich nguén tai
nguyén, co thé tro giup viéc lam giam viéc truyén cac phan trén dau ctia ngudn tai nguyén
trong viéc 14p lich ngudn tai nguyén. Phuong phap duoc ap dung cho mang dién cuc bd
khong day, trong d6 giao thirc sinh tiép theo dugc theo sau boi mang dién cuc b khong
day xac dinh trudc cac vi tri cua cac don vi ngudn tai nguyén cé the duoc cip phat tir
nguon tai nguyén mién tan sb can duoc chi dinh. Phuong phap bao gdm cac budc: sinh ra,
boi dau cudi g, thong tin 1ap lich nguon tai nguyén, trong do thong tin 1ap lich nguon tai
nguyén chua chu01 bit dé chi thi viéc cap phat thyc té ciia don vi (cac don vi) ngudn tai
nguyeén tur nguon tai nguyén mién tan s6 can duoc chi dinh, va it nhat mot sb bit trong
chudi bit 13 dé chi thi xem liéu mot hodc nhleu vi tri trong cac vi tri don vi nguén tai
nguyén néu trén c6 thé dugc cap phat cho nguon tai nguyén mién tan sb can dugc chi dinh
1a don vi (cac don vi) ngudn tai nguyén dugc cp phat thuc sy hay khong.
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Linh vue ky thuat dwoc dé cap

Sang ché dé cap dén linh vuc cong nghé truyén thong va cu thé hon 1a dé cap toi

phuong phap, thiét bi va dung cu lap lich ngudn tai nguyén.
Tinh trang ky thuat ctia sang ché

Vi su phét trién cia cac cong nghé nhu cong nghé truyén truy cdp da chia tan truc
giao (OFDMA - Orthogonal Frequency Division Multiple Access) va cong nghé truyén
nhidu ddu vao, nhidu du ra, nhidu nguoi st dung (multi-user multiple-input multiple-
output - Multiple User-MIMO - MU-MIMO), hién nay, hé thdng truyén thong c6 thé sin
sang tro gitp viée truyén nhidu nguoi st dung, nghia 14, trg giup nhiéu tram trong viéc giri
va nhén di liéu dong thoi.

Tuy nhién, véi cach dé thuc hién viéc 1ap lich ngudn tai nguyén cho nhidu nguoi st
dung trong cac viéc truyén nhiéu ngudi sir dung néu trén (vi du, chta ché d6 OFDMA, ché
d6 MU-MIMO, hogc ché do truyén lai OFDMA va MU-MIMO), can phai c¢6 thém giai
phép.

Theo giai phép 1ap lich ngudn tai nguyén hién da biét, chudi bit 1a dé chi thi cac don
vi ngudn tai nguyén trong bang thong cin dugc cAp phat, nghia 13, mot bit trong chudi bit
chi thi viéc cdp phat cia mot don vi con ngudn tai nguyén (mot don vi con ngudn tai
nguyén chtras 1x26 b mang phu), va viéc chuyén mach giita 0 va 1 trong chudi bit chi thi
rang don vi ngudn tai nguyén dugc chi thi bsi bit trude khi chuyén mach va don vi ngudn
tai nguyén dugc chi thi béi bit sau khi chuyén mach duoc cap phat téi nhitng ngudi st
dung khac nhau.

Vi du, khi bang thong cin dugc cép phéat 1 20 megahec (MHz), chin don vi con
ngudn tai nguyén s& duoc chta, va chudi bit cia chin bit can phai dé chi thi viéc cap phat
ngudn tai nguyén. Ngoai ra, khi bang théng ting, chiéu dai ctia chudi bit ciing ting lién

tuc, nghia 14, trong giai phap 14p lich ngudn tai nguyén cua tinh trang k¥ thuat cta sang
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ché, so lugng 16n cla cac ngudn tai nguyén truyén can phai bi chiém dé truyén chudi bit.

Do do, hy vong riang cong nghé c6 thé trg giup viéc lam gidm cac phan trén dau cta

ngudn tai nguyén truyén trong viéc 14p lich ngudn tai nguyén dugc tao ra.
Ban chit k§ thuit ciia sang ché

Céc phuong an thuc hién cta sang ché dé cap t6i phuong phap, thiét bi va dung cu lap
lich ngudn tai nguyén, co thé trg gitup viéc lam gidm viéc truyén céc phan trén diu cua

ngudn tai nguyén trong viéc 1ap lich ngudn tai nguyén.

Theo khia canh thtr nhat, sang ché dé xuit phuong phap 1ap lich ngudn tai nguyén, va
dugc ap dung cho mang dién cuc bd khong day, trong d6 giao thirc sinh tiép theo duoc
theo sau bdi mang dién cuc bo khong day xac dinh trude céc vi tri cia cac don vi ngudn tai
nguyén c6 thé duge cp phat tir ngudn tai nguyén mién tdn s6 can dugc chi dinh, va
phuong phdp chtra budce: sinh ra, boi dau cudi gui, thong tin 1ap lich ngudn tai nguyén,
trong d6 thong tin 1ap lich ngudn tai nguyén chtra chudi bit dé chi thi viéc cdp phat thuc té
ctia don vi (cac don vi) ngudn tai nguyén tir ngudn tai nguyén mién tin sd can dugc chi
dinh, va it nhat mot s bit trong chudi bit 1a d& chi thi xem liéu mot hodc nhiu céc vi tri
don vi ngudn tai nguyén c6 thé duogc cdp phat cho ngudn tai nguyén mién tan s6 can duoc
chi dinh 1a don vi ngudn tai nguyén duoc cép phat thuc té hay khong; va gtri thong tin 1ap

lich nguon tai nguyén t6i dau cudi nhéin.

Theo khia canh tht hai, sang ché d& xuat phuong phép 1ap lich ngudn tai nguyén, va
duoc 4p dung cho mang dién cuc b khong day, trong d6 giao thirc sinh tiép theo duoc
theo sau béi mang dién cuc bd khdng diy xac dinh trudce céc vi tri cia cac don vi ngudn tai
nguyén c6 thé dugc cdp phat tur ngudn tai nguyén mién tan s6 can duoc chi dinh, va
phuong phap chtra cac budc: nhan, boi dAu cudi nhan, thong tin 1ap lich ngudn tai nguyén
duoc gl boi dau cudi gui, trong d6 thong tin 1ap lich ngudn tai nguyén chira chudi bit aé
chi thi viéc cap phat thuc té ctia don vi (cdc don vi) ngudn tai nguyén tir ngudn tai nguyéh
mién tan sb can dugc chi dinh, va it nhéat mét sd bit trong chudi bit 1a dé chi thi xem lidu
don vi nguén tai nguyén can duogc chi dinh co thue su dugce cAp phét cho ngudn tai nguyén

mién tin sd can dugc chi dinh la trong mot hodc nhiéu vi tri don vi ngudn tai nguyén trong
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cac vi tri cia cac don vi nguon tai nguyén cé thé dugce cap phat tir nguon tai nguyen mién
tan sO can duoc chi dinh; va xac dinh, theo thong tin 1ap lich nguon tai nguyén, don vi (cac

don vi) nguon tai nguyén thuc sy duge cap phat boi dau cudi gui t6i dau cudi nhén.

Theo khia canh thir ba, sang ché dé xuét thiét bi 1ap lich ngu?)n tai nguyén, va dugc
dinh c4u hinh trong mang dién cuc bd khong day, trong d6 giao thuc sinh tiép theo duoc
theo sau bdi mang dién cuc bd khong diy xac dinh trude cac vi tri ciia cac don vi nguén tai
nguyén c6 thé cép phat tir ngudn tai nguyén mién tin s& cAn duoc chi dinh, va thiét bi
chira: khéi sinh, dugc dinh ciu hinh dé sinh ra thong tin lap lich ngudn tai nguyén, trong
do6 thong tin 1ap lich ngudn tai nguyén chtra chudi bit d8 chi thi viéc cap phat thuc té cta
don vi (cac don vi) ngudn tai nguyén tir ngudn tai nguyén mién tan sb can dugc chi dinh,
va it nhAt mot sd bit trong chudi bit 12 dé chi thi xem liéu don vi ngudn tai nguyén can
duoc chi dinh c6 thuc sy duge cap phét cho ngudn tai nguyén mién tin sb cin duoc chi
dinh 1a trong mét hodc nhiéu céc vi tri don vi ngudn tai nguyén trong céc vi tri ctia cac don
vi ngudn tai nguyén c6 thé duoc cip phat tir ngudn tai nguyén mién tin s can dugc chi
dinh hay khong; va khéi gtri, duoc dinh céu hinh dé gui thong tin 1ap lich ngudn tai nguyén
t6i dau cudi nhan.

Theo khia canh thir tu, séng ché d& xuit thiét bi lap lich nguén tai nguyén, va duoc
dinh cAu hinh trong mang dién cuc bo khdng day, trong d6 giao thirc sinh tiép theo duoc
theo sau bdi mang dién cuc bd khong day xac dinh trudc cac vi tri cua cac don vi nguén tai
nguyén co thé duge cp phat tir ngudn tai nguyén mién tan s can dugc chi dinh, va thiét b
chtra céc budc: khdi nhan, duoc dinh cAu hinh dé nhan thong tin I4p lich ngudn tai nguyén
duge giri boi dau cudi g, trong do thong tin 1ap lich ngudn tai nguyén chira chudi bit dé
chi thi viéc cép phat thuc té ctia don vi (cac don vi) ngudn tai nguyén tir ngudn tai nguyén
mién tin sd can duoc chi dinh, va it nhat mot sb bit trong chudi bit 12 dé chi thi xem liéu
don vi nguén tai nguyén can duogc chi dinh ¢6 thuc su duge cép phéat cho nguén tai nguyén
mién tin s can duoc chi dinh 1a trong mot hodc nhiéu vi tri don vi ngudn tai nguyén trong
céc vi trf ciia cac don vi ngudn tai nguyén cé thé duoc cép phat tir ngudn tai nguyén mién
tan sb can duoc chi dinh; va khéi x4c dinh dugc dinh céu hinh dé xé4c dinh, theo thong tin

1ap lich ngudn tai nguyén, don vi (cac don vi) ngudn tai nguyén thuc su duoc cap phat bai
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dAu cudi g toi déu cudi nhan.

Theo phuong phap, thiét bi va dung cu l1ap lich ngudn tai nguyén, theo cac phuong 4n
thuc hién cta sang ché, it nhat mot sb bit trong chudi bit 1a dé chi thi xem liéu don vi
ngudn tai nguyén can duoc chi dinh duge cAp phat thuc su tir ngudn tai nguyén mién tan
sé can duoc chi dinh 1a & trong mot hodc nhidu cac vi tri don vi ngudn tai nguyén cé thé
dwoc cip phat tir ngudn tai nguyén mién tAn sd can duoc chi dinh, va dua trén viéc cip
phat ctia don vi (cac don vi) ngudn tai nguyén trong viéc cép phat thuc té va bang cach so
sanh véi cac vi tri cua cac don vi ngudn tai nguyén cé thé dugc cip phat tir ngudn tai
nguyén mién tAn sd can dugc chi dinh, cdc chudi bit ¢ cac chidu dai khéc nhau c6 thé
duoc sinh ra mdt cach linh hoat. Do dd, viéc lam giam cua cac phz:in trén dau nguén tai

nguyén truyén trong viéc 1ap lich ngudn tai nguyén c6 thé duoc tro gitip.
MO t4 viin tit cac hinh vé

Pé mo ta cac giai phap ki thuat ctia séng ché mot cach rd rang hon, phan sau s& mo ta
vén tit cac hinh v& kém theo, vén can thiét dé mo ta cac phuong 4n cua sang ché hoac giai
phép da biét. R& rang 14, cac hinh v& kém theo trong phin md ta dudi day thé hién chi don
thuan 1a mot sd phuong an thuc hién cla sang ché nay, va ngudi c6 hiéu biét trung binh
trong linh vuc s& van c6 thé dua ra cac cac hinh vé& khac tir cac hinh v& kém theo nay ma

khong can cac no luc sang tao.

Fig.1 14 Iuu dd so luge cia phuong phap lép lich ngudn tai nguyén theo mot phuong

an thuc hién cia sang ché nay;

Fig.2 1a gian d6 kién truc so lugce ctia hé thong WLAN;

Fig.3 1a gian do so lugc cua viéc cap phat ciia nguon tai nguyén mien tan s6 voi bang
thong 20MHz;

Fig.4 1a gian do so luge cua cac viéc cap phat vi tri cua cac don vi ngudn tai nguyén
trong bang thong 20MHz;

Fig.5 1a gian d6 so luge clia cac viéc cap phét vi tri clia cac don vi nguon tai nguyén

trong bang thong 40MHz;
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Fig.6 1a gian do6 so luge cua cac viée cap phat vi tri clia cdc don vi ngudn tai nguyén

trong bang thong 80MHz;
Fig.7 12 gian d6 so luge ciia mdt vi dy clia quy trinh sinh chudi bit;
Fig.8 la gian dd so luogc cia mdt vi du khéc ctia quy trinh sinh chubi bit;
Fig.9 14 gian dd so luge ciia mot vi du khic nita cia quy trinh sinh chudi bit;
Fig.10 1a gian dd so luge ctia mot vi du khac nira ciia quy trinh sinh chudi bit;
Fig.11 la gian dd so luogc cua mot vi du khéc nita cia quy trinh sinh chudi bit;
Fig.12 la gian dd so lugc cia mot vi du khac nita cia quy trinh sinh chudi bit;
Fig.13 1a gian dd so luge ctia mot vi du khac nita ciia quy trinh sinh chudi bit;

Fig.14 1a gian do so lugc cta vi du cua ngudn tai nguyén mién tan so can dugc chi

dinh theo mét phuong an thue hién ciua sang ché nay;
Fig.15 1a gian dd ciu tric so lugce cua goi 802.11ax;

Fig.16 1a gian dd so lugc ctia mot vi du cta thong tin 1ap lich ngudn tai nguyén theo

mot phuong an thuc hién cta sang ch€ nay;

Fig.17 1a gian dd so lwogc cuia modt vi du khac cua thong tin 1ap lich ngudn tai nguyén

theo mdt phuong an thuc hién cua sang ché nay;

Fig.18 la luu dd so luoc cua phuong phép 14p lich ngudn tai nguyén theo mot phuong

an thuc hién cia sang ché nay;

Fig.19 1a gian dd khdi so lugc cta thiét bi 1ap lich ngudn tai nguyén theo mot phuong

an thuc hién cia sang ché nay;

Fig.20 1a gian do khéi so Iwgce cia thiét bi 1ap lich ngudn tai nguyén theo mdt phuong

an thuc hién khac cua sang ché nay;

Fig.21 1a gian do chu tric so lugc cua thiét bi 1ap lich ngudn tai nguyén theo mot

phuong an thuc hién cua sang ché nay;

Fig.22 la gian dd ciu tric so luge cua thiét bi 14p lich ngudn tai nguyén theo mot
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phuong an thuc hién khéc cua sang ché nay;

Fig.23a-1, Fig.23a-2, va Fig.23b la cac gian dd so luoc don gian cta quy trinh sinh
hozc phan tich ca phap chudi bit, trong do chudi bit trong giai phap nay la théng nhat voéi

chudi trong Bang 1; va

Fig.24A va Fig.24B 1a gian dd so luge don gian cuaquy trinh sinh hodc phan tich cu
phap chudi bit, trong d6 chudi bit trong giai phap nay la thdng nhat véi chudi trong Bang
3.

M ta chi tiét sang ché

Phan dudi ddy s& md ta rd va hoan chinh cac giai phap ki thuat clia sang ché dua vao
cac hinh v& kém theo va cac phuong an thuc hién sang ché. T4t nhién 1a cic phuong 4n
duoc mo ta 1a mot sd ch khong phai tat ca cdc phuong 4n cua sing ché. Tit ca cac
phuong an thyc hién khic ma nguoi ¢6 kién thurc trung binh trong linh vuc nay co thé tao
ra dua trén cac phuong &n nay cua sang ché ma khong can dén hoat dong séng tao nao thi

cling nam trong pham vi bao ho cua sang ché.

Fig.1 12 luu d6 so luge clia phuong phap 1ap lich ngudn tai nguyén 100 theo mot
phuong an thuc hién cua sang ché, trong d6 phuong phép dugc md ta tr goc nhin cta dau
cudi guri. Phuong phap 100 duge ap dung cho mang dién cuc bo khong day, trong do giao
thtre sinh tiép theo duoc theo sau boi mang dién cuc bd khong day xac dinh trudce cac vi tri
clia cac don vi ngudn tai nguyén c6 thé duoc cp phat tir ngudn tai nguyén mién tn sb can

duoc chi dinh. Nhu duoc thé hién trén Fig.1, phuong phap 100 bao gbm cac budec:

S110 Dau cubi gl sinh thong tin 13p lich ngudn tai nguyén, trong d6 thong tin 1ap
lich ngudn tai nguyén chira chudi bit dé chi thi viéc cip phat thuc t€ cua don vi (cac don
vi) ngudn tai nguyén tir ngudn tai nguyén mién tAn s can dwoc chi dinh, va it nhat mot s6
bit trong chudi bit 1a dé chi thi xem li¢u don vi ngudn tai nguyén can duge chi dinh dugc
cép phat thuc té cho ngudn tai nguyén mién tin sd can duge chi dinh 14 & trong mot hodc
nhiéu vi tri don vi ngudn tai nguyén trong céc vi tri ctia cac don vi ngudn tai nguyén co thé

duoc cip phat tir ngudn tai nguyén mién tdn s can dugc chi dinh hay khong.

S120 Gui thong tin 1ap lich ngudn tai nguyén téi dau cudi nhan.



33375

Phuong phéap 100 c¢6 thé duge dp dung cho cac hé théng truyén thong khac nhau ap
dung viéc truyén nhiéu ngudi st dung nho céc phuong tién 1ap lich ngudn tai nguyén, vi
du, hé théng thuc hién viéc truyén thong trong ché @6 OFDMA, ché ¢6 MU-MIMO, hoic

dang tuong tu.

Ngoai ra, phuong phap 100 co thé duoc 4p dung cho mang dién cuc bd khong day
(WLAN, mang dién cuc bd khong day), vi dy, tin cdy khong day (Wi-Fi, Wireless
Fidelity).

Fig.2 la gian dd so luoc cia hé thdng WLAN. Nhu duoc thé hién trén Fig.2, hé thong
WLAN chira mot hoac nhidu diém truy cap (access point - AP) 21, va con chira mot hoac
nhiéu tram (station - STA) 22. Viéc truyén dit liu dugc thuc hién giita diém truy cép va
tram. STAtion x4c dinh, theo phdn mé dau duoc gti béi diém truy cip, ngudn tai nguyén
duoc lap lich cho tram va thuc hién, dua trén nguén tai nguyén, viéc truyén dir liéu véi

diém truy cap.
Tuy chon 13, dau cudi gui 1a thiét bi mang, va dau cuoi nhan la thiet bi dau cudi.

Cu thé 13, dé 1am thiét bi ddu cudi g, thiét bi phia mang trong hé théng truyén thong
¢6 thé dugc minh hoa, vi du, ¢6 thé 1a diém truy cap (AP, diém truy cdp) trong WLAN. AP
ciing ¢6 thé dugc dé cap t6i nhu 1a diém truy cép khong day, cau, diém néng hodc dang

tuong tu, va AP ¢6 thé truy cap may chi hodc mang truyén thong.

Dé lam thiét bi dau cudi nhan, thiét bi diu cudi trong hé thdng truyén thong co thé
dugc minh hoa, vi du, c6 thé 1a tram (station - STA) trong WLAN. STA cling ¢o thé dugc
d& cap t6i nhu 1a ngudi st dung, va c6 thé 1a bo cam bién khong day, thiét bi dau cudi
truyén thong khong day, hodc thiét bi dau cudi di dong, vi du, dién thoai di dong (hodc

Al

duge dé cap t6i nhu 1a dién thoai "dang 6") va mdy tinh c¢6 chic ning truyén thong khong
day. Vi du, STA c6 thé 1a thiét bi truyén thong khong day di dong, c6 thé bo thi, cam tay,
dugc nhung may tinh, mang dugc, hodc co thé gén duoc trén xe, trao dbi dir lidu truyén

thong nhu giong néi va dit liéu v4i mang truy céap vo tuyén.

Cén hiéu rang, hé thong dugce minh hoa néu trén ma phuong phap 100 cia phuong 4n

thue hién nay cua sang ché 1a cé thé ap dung vao do chi don thuan 1a vi du, va sang ché
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nay khong bi han ché vao do. Vi du, phan dudi ddy dugc minh hoa: hé thdng toan ciu cho
céc lién lac di dong (GSM - Global System of Mobile communication), h¢ théng truy cap
da chia ma (CDMA - Code Division Multiple Access), truy cdp da chia ma bang rdng
(WCDMA - Wideband Code Division Multiple Access Wireless), dich vu vo tuyén goi
chung (GPRS - General Packet Radio Service), va h¢ thong cai tién dai han (LTE - Long

Term Evolution).

Mot cach tuong ung, thiét bi mang co thé tram co s& (BTS - Base Transceiver
Station) trong GSM hodac CDMA, hodc ¢o thé tram co so (NodeB) trong WCDMA, hodc
¢6 thé 1a tram co s cai tién (eNB hodc e-NodeB - evolutional Node B) trong LTE, hoéc ¢6
thé 1a tram co so 6 nho, ¢6 thé 1a tram co s& micro (Micro), hodc c6 thé tram co s pico
(Pico), hoac co6 thé tram co s& chu ciing duoc dé cip téi nhu la tram co s& O femto
(femto),va khong bi han ché trong sang ché nay. Thiét bi ddu cudi c6 thé la thiét bi dau
cudi di dong (Mobile Terminal), hodc thiét bi ngudi st dung di dong, vi du, dién thoai di

dong (hodc duoc dé cap téi nhu 1a dién thoai “dang 0”).

Quy tic vé céac kich c& ctia cac don vi ngudn tai nguyén dugc cap phat trong h¢ thong

WLAN la: st dung 26 bd mang phu lam don vi ngudn tai nguyén.

Nhu duge thé hién trén Fig.3, viéc st dung bang thong 20 megahec (Mhz) nhu 1a mot
vi du, s6 lugng cua céac diém bién ddi Fourier roi rac hodc bién d6i Fourier roi rac nguoc
(discrete Fourier transform or inverse discrete Fourier transform - DFT/IDFT) cua phan ky
hiéu dir liéu trong hé théng WLAN la 256, nghia 1a, 256 b mang phu ton tai. Cac bo mang
phu —1, 0, va 1 la c4c thanh phan dong mot chiéu (Direct current - DC), va bd mang phu
bing bén phia trai —122 t§i bd mang phu —2 va bd mang phu bing bén phia phai 2 ti bd
mang phu 122 1a dé mang théng tin dit liéu, nghia 13, 242 bd mang phu la dé mang thong
tin dit liéu. BO mang phu —128 t6i bd mang phu —123 va b mang phu 123 t6i bd mang phu
128 1a bang bao vé&. Do dd, ndi chung 1a, 242 bd mang phu dé mang thong tin dit liéu duoc
nhom thanh chin don vi con ngudn tai nguyén, trong d6 mdi don vi con ngudn tai nguyén
chira 26 bd mang phu, va tdm bo mang phu con lai khong dugce st dung. Hon nita, don vi
con ngudn tai nguyén DC giao nhau (nghia 1a, chira céc bd mang phu —1, 0, va 1) 1a nim

trong trung tAm cuia bang thong. Phuong phap 100 theo phuong 4n thyc hién nay cua sang
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ché chii yéu lién quan t6i viéc cAp phat ctia 242 bd mang phu dé mang thong tin dit lidu.

Cac loai cua cac don vi nguén tai nguyén (con duogc dé cap téi nhu la céc khdi nguén
tai nguyén) c6 thé duge chira trong cac ngudn tai nguyén mién tin s6 véi cac béng‘théng
khac nhau 1a khac nhau. Mot cach cu thé, giao thtrc sinh tiép theo duoc theo sau boi mang
dién cuc bo khong diy xac dinh trude céc vi tri cia cadc don vi ngudn tai nguyén (4nh xa
cép phat ngudn tai nguyén) co thé duoc cip phat tir ngudn tai nguyén mién tan s6 can duoc
chi dinh (20MHz, 40MHz, 80MHz, hoic 160MHz). Pau cubdi giii sinh ra va guri thong tin
1ap lich ngudn tai nguyén, trong d6 thong tin 14p lich ngudn tai nguyén chira chudi bit dé
chi thi cac don vi ngudn tai nguyén can duge chi dinh dugc cép phat. Dau cudi nhan c6 thé
biét, bang cach doc chudi bit, ma cdc don vi ngudn tai nguyén thu duge bang cach chia

ngudn tai nguyén mién tan so can dugc chi dinh.

Ngoai ra, thong tin 14p lich ngudn tai nguyén co6 thé con chtra thong tin vé cac dau
cudi nhan duoc 1ap lich tuong Gng voi cac don vi ngudn tai nguyén dugc cip phat. Theo
cach nay, bang cach doc thong tin 1ap lich ngudn tai nguyén, du cudi nhan 4p dung viéc
truyén ctia thong tin nbi 1én va ndi xudng trén don vi ngudn tai nguyén duoc cip phat toi
dau cudi nhan.

Phan dué6i ddy diu tién s& mo ta chi tiét céc vi tri ctia cac don vi ngudn tai nguyén co
thé duoc cép phat tu nguén tai nguyén mién tan s can duogc chi dinh (dé cap téi anh xa
cAp phat ngudn tai nguyén dugc thé hién trén Fig.4, Fig.5, hodc Fig.6), nhu dugc dinh
trude boi giao thire sinh tiép theo.

1. V6i ngudn tai nguyén mién tan s bang thong 20MHz

Tuy chon 1a, cac vi tri cia cac don vi ngudn tai nguyén cé thé duoc cip phat cho
nguén tai nguyén mién tin sb can duoc chi dinh bao gém vi tri mac dinh, va don vi nguén
tai nguyén twong ung voi vi tri mdc dinh la don vi ngudn tai nguyén khong dugc chi thi
boi chudi bit, nhu ¢6 thé duoc dinh trude boi giao thic sinh tiép theo. Tly chon 13, mdt bit
6 thé dé chi thi xem liéu don vi nguén tai nguyén trong vi tri mac dinh c6 dugc cép phat

cho ngudi st dung dé str dung hay khong.

Cu thé 13, nhu dugc thé hién trén Fig.4, ngudn tai nguyén mién tan sé bang thong
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20MHz ¢6 thé chira don vi ngudn tai nguyén mic dinh nam trong trung tim (nghia 13, don
vi ngudn tai nguyén nam trong vi tri mic dinh), va don vi ngudn tai nguyén mic dinh c6
thé 12 don vi ngudn tai nguyén tong 1x26, nghia 1, don vi ngudn tai nguyén DC giao nhau
(nghia 13, cac bd mang phu -1, 0, va 1) chira 26 bd mang phu. Don vi ngudn tai nguyén
mic dinh ton tai trong hé théng truyén thong theo mac dinh va dugc cép phat mot cach doc
lap, nghia la, trong ting ngudn tai nguyén can dugc chi dinh véi bang thong 20MHz, don
vi ngudn tai nguyén mic dinh tong 1x26 duoc cAp phat tir vi tri trung tm cua ngudn tai
nguyén. Pon vi ngudn tai nguyén méc dinh dugc cAp phat mot cach ddc 18p véi dau cudi
nhan. Pau cudi nhan ma don vi ngudn tai nguyén mic dinh dugc cAp phét t&i d6 co thé
gidng hoic khac véi dAu cudi nhan ma don vi ngudn tai nguyén lién ké trén phia bén trai
hodc phia bén phai cua don vi ngudn tai nguyén mic dinh duoc cAp phat t&i d6. N6 khong
bi han ché mot cach cu thé theo sang ché nay. Véi bang thong 20MHz, khi dau cubi nhan
ma don vi ngudn tai nguyén mac dinh dugc cAp phat t6i d6 1a gibng nhu dau cudi nhan ma
don vi ngudn tai nguyén lién k& trén phia bén trai hodc phia bén phai cta don vi ngudn tai
nguyén mac dinh duogc cAp phat téi do, thi n6 chi thi rang bang thong 20MHz dugc clp
phat chi t6i mdt nguoi su dung. Theo cach khac, dau cudi nhan ma don vi nguén tai
nguyén mac dinh dugc cAp phat t6i do 1a khéac véi dAu cudi nhan ma don vi ngudn tai
nguyén lién ké trén phia bén trdi hodc phia bén phai cua don vi ngudn tai nguyén mic dinh

duogc cip phat téi do.

Bén canh don vi nguén tai nguyén mac dinh nam trong vi tri mac dinh, nguén tai
nguyén mién tan s6 bang thong 20MHz con chira bdn loai don vi ngudn tai nguyén sau,
mot cach tuwong ung duge dinh vi trén phia bén trai hodc phia bén phai cia don vi ngudn
tai nguyén mac dinh trong trung tim cua ngudn tai nguyén mién tdn s bang thong

20MHz, nghia la:

don vi ngudn tai nguyén tong 1x26, don vi ngudn tai nguyén nho nhit c6 thé duoc
cAp phat trong bang thong 20MHz, chi thi rang don vi ngudn tai nguyén chira mot don vi
con nguon tai nguyén (nghia 13, 26 bd mang phu);

don vi ngudn tai nguyén tong 2x26, chi thi rang don vi ngudn tai nguyén chira hai don

vi con ngudn tai nguyén (nghia 13, 2x26 bo mang phu);
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don vi ngudn tai nguyén tong 4x26, chi thi rang don vi ngudn tai nguyén chua bbn

don vi con ngudn tai nguyén (nghia 13, 4x26 bd mang phu); va

don vi ngudn tai nguyén tong 242, don vi ngudn tai nguyén 16n nhit ¢6 thé duge cép
phat trong bang thong 20MHz, chi thi rang don vi ngudn tai nguyén chira 242 bd mang
phu.

Pon vi ngudn tai nguyén tong 4x26 chira 106 bd mang phu, nghia la, chira 102 b6
mang phu dit lidu va bén bd mang phu hoa tidu. D& tranh 13p lai, phin dudi day s& bo qua

céc phan mo ta vé cac trudong hop giéng nhau hoic twong tu.

Nhu dugc thé hién trén Fig.4, dé mo ta céc vi tri cua cac don vi nguodn tai nguyen co
thé duoc cdp phat mot cach don gian, anh xa cap phat cua cac don vi ngudn tai nguyén

trong bang thong 20MHz dugc v& hodc duge mo ta nhu la bdn 16p.

Lé6p thi nhét 13 4nh xa cAp phat ciia cac don vi ngudn tai nguyén tong 1x26 va don vi
ngudn tai nguyén mic dinh (nghia la, don vi ngudn tai nguyén tong 1x26 nam trong vi tri
trung tim ctia bang thong 20MHz). Trén phia bén trai va phia bén phai cia don vi ngudn
tai nguyén mac dinh nam trong trung tam, c6 bdn don vi ngudn tai nguyén tong 1x26 mot
cach tuong mg, nghia la, cac don vi ngudn tai nguyén nam trong don vi ngudn tai nguyén
vi tri (dudi day dugc dé cap toi ngén gon nhu 12 vi tri) #7 t&i vi tri #10 va vi tri #11 to1 vi

tr{ #14 dugc thé hién trén Fig.4.

Lép tht hai 1a 4nh xa cip phat ctia cac don vi ngudn tai nguyén tong 2x26 va don vi
ngudn tai nguyén mic dinh (nghia la, don vi ngudn tai nguyén tong 1x26 ndm trong vi tri
trung tim ctia bang thong 20MHz). Trén phia bén trai va phia bén phai cia don vi ngudn
tai nguyén mac dinh nam trong trung tim, c¢6 hai don vi nguén tai nguyén tong 2x26 mot
cach tuong ung, nghia 1a, cac don vi ngudn tai nguyén ndm trong vi tri #1 t6i vi tri #4 dugc
thé hién trén Fig.4.

Lép tha ba 1a anh xa cap phat cua cac don vi ngudn tai nguyén tong 4x26 va don vi
ngudn tai nguyén mic dinh (nghia la, don vi ngudn tai nguyén tong 1x26 nam trong vi tri
trung tAm cua bang thong 20MHz). Trén phia bén tréi va phia bén phai cua don vi ngudn

tai nguyén méac dinh ndm trong trung tdm, c6 mdt don vi ngudn tai nguyén tong 4x26 mot
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cach tuong Umg, nghia 13, cdc don vi ngudn tai nguyén nam trong vi tri #5 va vi tri #6 dugc

thé hién trén Fig.4.

L6p thtr tu la anh xa cip phat cta don vi ngudn tai nguyén tong 242. Nhu duge thé
hién trén Fig.4, don vi ngudn tai nguyén tong 242 chira bd mang phu ma tim déi xtmg néu

trén nam trong do.

Trong vi du, ngudn tai nguyén mién tan s6 bang thong 20MHz (nghia 13, vi du cua
ngudn tai nguyén mién tan s& can duoc chi dinh) chira 242 bd mang phuy, va c6 thé duogc
chia thanh cac don vi ngudn tai nguyén bét ky tai 16p thi nhat t6i 16p thir ba trén Fig.4.
Céc don vi ngudn tai nguyén dugc cap phat dugc cép phat t6i nhidu nguoi st dung, va chi

mot don vi ngudn tai nguyén duoc cép phat c6 thé duoc cAp phat ti ting nguoi sir dung.

Theo cach khac, theo mdt vi du khac, ngudn tai nguyén mién tin s6 bang thong
20MHz c6 thé duoc chia thanh don vi ngudn tai nguyén tai 16p thr tu. Trong trudng hop
nay, ngudn tai nguyén mién tin sb bang thong 20MHz dugc cap phét téi mot ngudi st
dung, va viéc cip phat ngudn tai nguyén co thé duogc chi thi bang cach sir dung thong tin

chi thi bang thong dudi day va bit chi thi viéc truyén don ngudi str dung.

Theo vi du khéac, ngudn tai nguyén mién tan sd bang thong 20MHz c6 thé duoc chia
thanh don vi ngudn tai nguyén tai 16p thit tu. Trong truong hop nay, ngudn tai nguyén
mién tan s6 bang thong 20MHz dugc cap phét t6i nhiéu nguoi st dung cho MU-MIMO, va
viée cAp phat ngudn tai nguyén cé thé duoc chi thi bang cach st dung thong tin chi thi

bang thong dudi day va bit chi thi viéc truyén nhiéu nguoi st dung.

Ché d6 14ap lich ngudn tai nguyén theo séng ché nay chii yéu dé cép t6i trudng hop ma
trong d6 ngudn tai nguyén mién tin s6 bang thong 20MHz chira td hop cua cac don vi
ngudn tai nguyén bat ky tai 16p thur nhat téi 16p thi ba va duge cip phét téi nhidu nguoi st
dung.

Vi du, Fig.7 thé hién vi du ctia ngudn tai nguyén mién tan s bang thong 20MHz.
Nhu duoc thé hién trén Fig.7, ngudn tai nguyén mién tin s (tlr trai sang phai trong chudi
trén Fig.7) duoc chia thanh hai don vi ngudn tai nguyén tong 2x26 (nghia 13, don vi ngudn

tai nguyén #1 va don vi ngudn tai nguyén #2), mot don vi ngudn tai nguyén tong 1x26
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(nghia la, don vi ngudn tai nguyén #0, 1a don vi ngudn tai nguyén mic dinh) va mot don vi

ngudn tai nguyén tong 4x26 (nghia la, don vi ngudn tai nguyén #3).

Theo vi du khac, Fig.8 thé hién vi du khac cua nguén tai nguyén mién tan sb bang
théng 20MHz. Nhu duoc thé hién trén Fig.8, ngudn tai nguyén mién tin sb (tr trai sang
phai trong chudi trén Fig.8) dwgc chia thanh mot don vi ngudn tai nguyén tdong 2x26
(nghia 1a, don vi ngudn tai nguyén #1'), ba don vi ngudn tai nguyén tong 1x26 (nghia 1a,
don vi ngudn tai nguyén #2', don vi ngudn tai nguyén #3', va don vi ngudn tai nguyén #0',
trong do6 don vi ngudn tai nguyén #0' 1a don vi ngudn tai nguyén mic dinh), va mot don vi

ngudn tai nguyén tong 4x26 (nghia 1, don vi ngudn tai nguyén #4').
Tuy chon 1a, ngudn tai nguyén mién tan s& cAn duoc chi dinh chira tim d6i xtmg.

Cu thé 13, nhu dugc thé hién trén Fig.4, ngudn tai nguyén mién tin sd bing thong
20MHz chtra don vi ngudn tai nguyén (nghia 13, don vi ngudn tai nguyén trong vi tri mac
dinh) nam trong trung tim, va céc vi tri ctia cac don vi ngudn tai nguyén trén hai phia cua
don vi ngudn tai nguyén nim trong trung tim dugc phin bd mot cach dbi xang, nghia 1a,
don vi ngudn tai nguyén nam trong trung tm c6 thé duge sir dung lam tdm déi xtng cla

ngudn tai nguyén mién tan sb bang thong 20MHz.
2. V6i ngudn tai nguyén mién tan sb bang thong 40MHz

C6 thé thiy rang ngudn tai nguyén mién tin sb bang thong 40MHz chira hai ngudn tai
nguyén mién tAn sd bang thong 20MHz. Mot céch twong tng, hodc la ngudn tai nguyén
mién tan s bang thong 20MHz ¢6 thé chira don vi ngudn tai nguyén mic dinh nim trong
trung tAm cua bang thong 20MHz (nghia la, don vi ngudn tai nguyén nam trong vi tri mic
dinh), va thanh phan va ché d6 cAp phat cta don vi ngudn tai nguyén mic dinh (tbng cong
hai don vi ngudn tai nguyén mic dinh) trong bang théng 40 MHz la tuong tu nhu thanh
phan va ché do cAp phét ctia don vi ngudn tai nguyén mic dinh trong bang thong 20MHz.

O day, dé tranh lap lai, phéan mo ta chi tiét ctia chung s& dugc bd qua.

Tuy chon la, hai bit mdt cach tuong ing cé thé chi thi xem liéu cdc don vi ngudn tai
nguyén trong hai vi tri mac dinh trong bang thong c6 dugc cap phat téi nhitng ngudi st

dung dé sir dung hay khong. Bén canh cac don vi ngudn tai nguyén ndm mic dinh trong
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c4c vi tri mac dinh, ngudn tai nguyén mién tan sd bang thong 40MHz con chira ndm loai
don vi ngudn tai nguyén sau, mdt cach twong ung nam trén phia bén trai hoac phia bén

phai ctia tan s6 trung tAm clia nguon tai nguyén mién tan so bang thong 40MHz, nghia la:

don vi ngudn tai nguyén tong 1x26, don vi ngudn tai nguyén nho nhét c6 thé dugc
cip phat trong bang thong 40MHz, chi thi rang don vi ngudn tai nguyén chira mot don vi

con nguodn tai nguyén (nghia 13, 26 bd mang phu);

don vi ngudn tai nguyén téng 2x26, chi thi rang don vi ngudn tai nguyén chia hai don

vi con ngudn tai nguyén (nghia 13, 2x26 bo mang phu);

don vi ngudn tai nguyén tong 4x26, chi thi rang don vi ngudn tai nguyén chira bbn

don vi con ngudn tai nguyén (nghia 13, 4x26 bo mang phu);

don vi ngudn tai nguyén tong 242, chi thi rang don vi ngudn tai nguyén chira 242 b

mang phu; va

2x242, don vi ngudn tai nguyén lén nhat ¢6 thé duoc cap phat trong biang thong

40MHz, chi thi ring don vi ngudn tai nguyén chira 2x242 bd mang phu.

Nhu duoc thé hién trén Fig.5, dé mo ta cc vi tri cia cdc don vi ngudn tai nguyén co
thé duoc cip phat mot cach don gian, anh xa cap phat cta cac don vi nguon tai nguyén

trong bing thong 40MHz dugc v& hodc dugc md ta nhu 1a nam 16p.

L6p thu nhit 13 anh xa cAp phét ctia cac don vi ngudn tai nguyén tong 1x26 va cic
don vi ngudn tai nguyén mic dinh (nghia 1a, don vi ngudn tai nguyén tong 1x26 nim trong
vi trf trung tAm ctia mt trong hai bang thong 20MHz). Trén phia bén tri va phia bén phai
cta mot trong hai don vi ngudn tai nguyén mic dinh, c6 bén don vi ngudn tai nguyén tong
1x26 mot cach tuong Uing. Viée cAp phat ctia tim don vi ngudn tai nguyén tong 1x26 trong
mdt trong hai bang thong 20MHz la tuong tu nhu viéc cap phét ctia cac don vi ngudn tai
nguyén tong 1x26 duoc thé hién tai 16p thtr nhét trén Fig.4. O day, dé tranh lip lai, phan

mo ta chi tiét cda ching s€ dugc bo qua.

L6p tht hai 1a 4nh xa cAp phat ctia cac don vi ngudn tai nguyén tong 2x26 va cac don

vi ngudn tai nguyén mic dinh (nghia la, don vi ngudn tai nguyén tong 1x26 nam trong vi
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trf trung tAm ctia mot trong hai bang thong 20MHz). Trén phia bén trai va phia bén phai
ctia mot trong hai don vi ngudn tai nguyén mic dinh, c6 hai don vi ngudn tai nguyén tong
2x26 mdt cach twong tng (vi du, vi tri #E va vi tri #F trén Fig.5). Viéc cép phat ciia bon
don vi ngudn tai nguyén tong 2x26 trong mot trong hai bang thong 20MHz la tuong tu voi
viéc cap phat cua cic don vi ngudn tai nguyén tong 1x26 dugc thé hién tai 16p thir hai trén

Fig.4. O day, dé tranh lap lai, phan mo ta chi tiét ctia chung sé& dugc bo qua.

L&p tht ba la 4nh xa cAp phét ctia cac don vi ngudn tai nguyén tong 4x26 va cac don
vi ngudn tai nguyén mic dinh (nghia la, don vi ngudn tai nguyén tong 1x26 nam trong vi
trf trung tdm cua mot trong hai bang thong 20MHz). Trén phia bén trdi va phia bén phai
ctia mot trong hai don vi ngudn tai nguyén mgc dinh, c6 mot don vi ngudn tai nguyén tong
4x26 mot cach tuwong Ung (vi du, vi tri #C va vi tri #D trén Fig.5). Viéc cAp phat ctia 4xcéc
don vi ngudn tai nguyén tong 26 trong mot trong hai bang thong 20MHz 1a tuong tu v6i
viéc clp phat ctia cac don vi ngudn tai nguyén tong 4x26 dugc thé hién tai 16p tht ba trén

Fig.4. O dy, dé tranh 1ap lai, phin mo ta chi tiét cta ching s& dugc bo qua.

Lop thu tu 1a anh xa cip phat ctia cac don vi ngudn tai nguyén tong 242. Trén phia
bén trdi va phia bén phai cua tin sb trung tim (nghia la, b mang phu 0) ctia 40MHz, c6
mot don vi ngudn tai nguyén tdng 242 mot cach twong ung, nghia la, cac don vi ngudn tai

nguyén nam trong vi tri #A va vi tri #B dugc thé hién trén Fig.5.
L6p thtr ndm 1a 4nh xa cép phat ctia don vi ngudn tai nguyén tong 4x242.

Trong vi du, ngudn tai nguyén mién tan sb bang thong 40MHz (nghia 1a, vi du cla
ngudn tai nguyén mién tan s6 can duoc chi dinh) chira 484 bd mang phu, va ¢ thé duoc
chia thanh cac don vi ngudn tai nguyén bét ky tai 16p thir nhat t6i 16p tht tw trén Fig.5. Cac
don vi ngudn tai nguyén duoc cép phét dugc cép phét t6i nhiéu ngudi st dung, va chi mot
don vi ngudn tai nguyén dugc cép phat c6 thé duoc cip phat t6i timg ngudi st dung.

Theo cach khéc, theo mot vi du khéc, nguén tai nguyén mién tin sb bang thong
40MHz c6 thé dugc chia thanh don vi ngudn tai nguyén tai 16p tha nam. Trong truong hop
nay, ngudn tai nguyén mién tan s bang thong 40MHz duoc cAp phét t6i mot ngudi su

dung, va viéc cép phat ngudn tai nguyén co thé dugc chi thi bang cach sir dung thong tin
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chi thi bang thdng dudi day va bit chi thi viéc truyén don ngudi st dung.

Theo vi du khéc, ngudn tai nguyén mién tan sd bang thong 40MHz ¢6 thé duoc chia
thanh don vi ngudn tai nguyén tai 16p thtt ndm. Trong truong hop nay, ngudn tai nguyén
mién tin sé bang thong 40MHz dugc cip phat t6i nhiéu ngudi st dung cho MU-MIMO, va
viée cAp phat ngudn tai nguyén cé thé duoc chi thi biang cach s dung thong tin chi thi

bang thong dudi day va bit chi thi viée truyén nhiéu ngudi st dung.

Ché d6 lap lich ngudn tai nguyén theo sang ché nay chu yéu dé cap toi truong hop ma
trong dé ngudn tai nguyén mién tin sb bang théong 40MHz chia td hop cia cac don vi
ngudn tai nguyén bét ky tai 16p tha nhét t6i 16p thi tw va duoc cAp phat t6i nhiéu ngudi su

dung.

Vi du, Fig.10 thé hién vi du cua ngudn tai nguyén mién tin sé bang thong 40MHz.
Nhu duoc thé hién trén Fig.10, ngudn tai nguyén mién tAn sb (tir trai sang phai trong chudi
trén Fig.10) dugc chia thanh hai don vi ngudn tai nguyén tong 2x26 (nghia 1a, don vi
ngudn tai nguyén #1" va don vi ngudn tai nguyén #2"), mot don vi ngudn tai nguyén tong
1x26 (nghia l1a, don vi nguén tai nguyén #0", 1a don vi ngué)n tai nguyén mac dinh), mot
don vi ngudn tai nguyén tong 4x26 (nghia la, don vi ngudn tai nguyén #3"), va mot don vi

ngudn tai nguyén tong 242 (nghia la, don vi ngudn tai nguyén #4").
Tuy chon 1a, ngudn tai nguyén mién tan s& can duoc chi dinh chira tim d6i xtng.

Cu thé, nhu duoc thé hién trén Fig.4, cac vi tri cuia cac don vi ngudn tai nguyén khac
nhau trén hai phia clia tdn so trung tim cta nguoén tai nguyén mien tan s6 bang thong
40MHz dugce phan b mot cdch doi ximg, nghia 13, tan so trung tdm c6 the dugc su dung
lam tdm doi xng ctia ngudn tai nguyén mién tan so bang thong 40MHz.

3. V&i nguon tai nguyén mién tan so bang thong 80MHz

Tuy chon 14, c4c vi tri cua cac don vi ngudn tai nguyén c6 the duogc cap phat cho
nguodn tai nguyén mién tan s6 can duogc chi dinh bao gom vi tri (cdc vi tri) méc dinh, va
don vi (cac don vi) ngudn tai nguyén tuong Ung vdéi vi tri mdc dinh la don vi ngudn tai
nguyén khong dugce chi thi boi chudi bit, nhu ¢ thé duge dinh trudc bdi giao thic sinh

tiép theo.
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Tuy chon 1a, nam bit mot cach tuwong rng co thé chi thi xem liéu cac don vi ngudn tai
nguyén trong nam vi tri mac dinh trong bing thdng ¢6 dugc cAp phat téi nhitng nguoi st

dung dé sir dung hay khong.

Cu thé 13, nhu dugc thé hién trén Fig.6, ngudn tai nguyén mién tin sb bang thong
80MHz c6 thé chira don vi ngudn tai nguyén mic dinh nam trong trung tdm (nghia la, don
vi ngudn tai nguyén nam trong vi tri mic dinh), va don vi ngudn tai nguyén mac dinh c6
thé 12 don vi ngudn tai nguyén tong 1x26, nghia 13, don vi ngudn tai nguyén DC giao nhau
(nghia 13, cac bd mang phu —1, 0, va 1) chira 26 bo mang phu. Don vi ngudn tai nguyén
mac dinh ton tai trong hé théng truyén thong theo mac dinh va dugc cép phat mdt cach doc
1ap, nghia la, trong tung ngudn tai nguyén can dugc chi dinh véi bing thong 80MHz, don
vi ngudn tai nguyén mic dinh tong 1x26 dugc cAp phat tir vi tri trung tm cua ngudn tai
nguyén. Bon vi ngudn tai nguyén mic dinh dugc cép phat mot cach doc lap véi du cudi
nhan. Pau cudi nhan ma don vi ngudn tai nguyén mic dinh dugc cép phat t&i do co thé
gidng hodc khéac voi dAu cudi nhan ma don vi ngudn tai nguyén lién ké trén phia bén trai
hodc phia bén phai cia don vi ngudn tai nguyén mic dinh dugc cAp phat t6i d6. N6 khong
bi han ché mot céch cu thé theo séng ché nay. Vi bang thong 80MHz, khi dau cudi nhén
ma don vi ngudn tai nguyén mic dinh dugc cAp phat t6i do 1a gidng nhu dau cudi nhan ma
don vi ngudn tai nguyén lién ké trén phia bén trai hodc phia bén phai ctia don vi ngudn tai
nguyén mac dinh duge cAp phét t6i do, thi né chi thi ring bang thong 80MHz dugc cap
phat chi tGi mot nguoi st dung. Theo cach khac, diu cudi nhan ma don vi ngudn tai
nguyén mdc dinh duoc cap phat t6i d6 1a khic véi diu cudi nhan ma don vi ngudn tai
nguyén lién ké trén phia bén trai hodc phia bén phai ctia don vi ngudn tai nguyén mic dinh

duogc cp phat toi do.

Ngoai ra, n6 ¢ thé duoc xem rang ngudn tai nguyén mién tan sd bang thong 80MHz
chtra hai ngudn tai nguyén mién tan sd bang thong 40MHz va don vi ngudn tai nguyén
mac dinh nam trong tam a6i xtng, va nd ¢o thé dugc xem réng mot trong hai ngu@)n tai
nguyén mién tan s6 bang thong 40MHz chta hai ngudn tai nguyén mién tan s6 20MHz.
Mot cach twong tng, moi ngudn tai nguyén mién tdn s bang thong 20MHz c6 thé chtra

don vi ngudn tai nguyén mic dinh nam trong trung tm cla bang thong 20MHz (nghia 13,
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don vi nguon tai nguyén nam trong vi tri mac dinh).

Bén canh c4c don vi ngudn tai nguyén mic dinh nim trong céc vi tri mac dinh, ngudn
tai nguyén mién tin s6 bang thong 80MHz con chira séu loai don vi ngudn tai nguyén sau,
mdt cach tuong ing duoc dinh vi trén phia bén trai hodc phia bén phai cta don vi ngudn
tai nguyén mac dinh trong trung tdm cua ngudn tai nguyén mién tdn sb bang thong

80MHz, nghia la:

don vi ngudn tai nguyén tong 1x26, don vi ngudn tai nguyén nhé nhét ¢ thé duoc
cAp phat trong bing thong 80MHz, chi thi rang don vi ngudn tai nguyén chita mot don vi

con ngudn tai nguyén (nghia 1a, 26 bd mang phu);

don vi ngudn tai nguyén tong 2x26, chi thi rang don vi nguon tai nguyén chira hai don

vi con nguon tai nguyén (nghia la, 2x26 bd mang phu);

don vi ngudn tai nguyén tong 4x26, chi thi rang don vi ngudn tai nguyén cha bbn

don vi con ngudn tai nguyén (nghia 13, 4x26 bo mang phu);

don vi ngudn tai nguyén tong 242, chi thi rang don vi ngudn tai nguyén chira 242 bo

mang phu;

don vi ngudn tai nguyén tong 2x242, chi thi rang don vi ngudn tai nguyén chua

2x242 bd mang phu; va

don vi ngudn tai nguyén tong 996, don vi ngudn tai nguyén 16n nhit c¢6 thé duoc cép
phét trong bang thong 80MHz, chi thi rang don vi ngudn tai nguyén chira 996 bd mang
phu.

Dé md ta céc vi tri cia cac don vi ngudn tai nguyén cé thé duoc cdp phat mot cich
don gian, anh xa cp phat ctia cac don vi ngudn tai nguyén trong bang thong 40MHz dugc
v& hodc dugc mo ta nhu la sdu 1op.

L6p tha nhét 1a anh xa cép phat cta cac don vi ngudn tai nguyén tong 1x26 va cac
don vi ngudn tai nguyén mic dinh (nghia 1a, don vi ngudn tai nguyén tong 1x26 nim trong
vi tri trung tAm cuda ting bang thong 20MHz va don vi ngudn tai nguyén tong 1x26 nam

trong trung tdm cua bang thong 80MHz). Trén phia bén trdi va phia bén phai ctia don vi
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ngudn tai nguyén mac dinh trong vi trf trung tdm cilia tmg bang thong 20MHz, ¢6 bbn don
vi ngudn tai nguyén tong 1x26 mot cach tuong ting. Viéc cip phat ctia c4c don vi nguon tai
nguyén tong 1x26 trong mot tirmg bang thong 20MHz la twong tu véi viée cip phat cua cac
don vi ngudn tai nguyén tong 1x26 dugc thé hién tai 16p thir nhat trén Fig4. O day, dé

tranh lap lai, phdn mo ta chi tiét cua chung sé& duogc bo qua.

Lop tha hai la 4nh xa cAp phat ctia cac don vi ngudn tai nguyén tong 2x26 va cac don
vi ngudn tai nguyén mic dinh (nghia 1a, don vi ngudn tai nguyén tong 1x26 nam trong vi
tri trung tAm cua ting bang théng 20MHz va don vi ngudn tai nguyén tong 1x26 nim
trong Vi tri trung tim ctia bang thong 80MHz). Trén phia bén trdi va phia bén phai cua don
vi ngudn tai nguyén mic dinh trong vi tri trung tdm cua timg bang thong 20MHz, ¢6 hai
don vi ngudn tai nguyén tdng 2x26 mot cach twong tmg. Vige cAp phat ctia cac don vi
ngudn tai nguyén tong 2x26 trong mot ting bang thong 20MHz la twong tu véi viée cap
phat cda cac don vi ngudn tai nguyén tong 2x26 dugc thé hién tai 16p thi hai trén Fig.4. 0

day, dé tranh lap lai, phan mo ta chi tiét cua chung s& duge bo qua.

L6p tht ba 1a 4anh xa cAp phat ctia cac don vi ngudn tai nguyén tong 4x26 va cac don
vi nguon tai nguyén mic dinh (nghia la, don vi ngudn tai nguyén tong 1x26 nam trong vi
tri trung tAm cua tung bang thong 20MHz va don vi ngudn tai nguyén tong 1x26 nam
trong vi tri trung tim ctia bang thong 80MHz). Trén phia bén tri va phia bén phai cta don
vi ngudn tai nguyén mic dinh trong vi tri trung tim cta timg bang thong 20MHz, c6 mot
don vi ngudn tai nguyén tong 4x26 mot cach twong tng (vi du, vi tri #e va vi tri #f trén
Fig.6). Viéc cAp phat ctia cdc don vi ngudn tai nguyén tong 4x26 trong mdt ting bang
thong 20MHz 1a tuong tu véi viéc cip phat ctia cac don vi ngudn tai nguyén tong 4x26
duoc thé hién tai 16p thit ba trén Fig.4. O day, dé tranh lap lai, phdn md ta chi tiét cua

chuing s& dugc bo qua.

Lop tht tu la 4nh xa cAp phét cua cac don vi ngudn tai nguyén tong 242 va anh xa cap
phat cia don vi ngudn tai nguyén mic dinh (nghia 13, don vi ngudn tai nguyén tong 1x26
nam trong vi tri trung tim ctia bang thong 80MHz). Trén phia bén trai va phia bén phai cia
tan sb trung tdm clia mot trong hai bang thong 40MHz, ¢6 mot don vi ngudn tai nguyén

tong 242 mot cach twong ung, nghia la, cac don vi ngudn tai nguyén nam trong vi tri #c va

-20-



33375

vi tri #d duoc thé hién trén Fig.6. Viéc cAp phat cia cac don vi ngudn tai nguyén tong 242
trong mot trong hai bang thong 40MHz 1a twong tu véi viée cAp phat cta cac don vi ngudn
tai nguyén tong 242 duoc thé hién tai 16p thtr tu trén Fig.5. O day, dé tranh lap lai, phan

mo ta chi tiét cia ching s€ dugc bd qua.

Lop thtr ndm la 4nh xa cip phat ctia cac don vi ngudn tai nguyén tong 2x242 va anh
xa cip phat cua don vi ngudn tai nguyén mic dinh (nghia 13, don vi ngudn tai nguyén tong
1x26 nam trong vi tri trung tim cua bang thong 80MHz). Trén phia bén trai va phia bén
phai cua don vi ngudn tai nguyén mic dinh ndm trong vi tri trung tim ctia 80MHz, c¢6 mot
don vi ngudn tai nguyén tong 242 mdt cach tuong Gmg, nghia la, cdc don vi ngudn tai
nguyén nam trong vi tri #a va vi tri #b duoc thé hién trén Fig.6. Viéc cép phét ctia don vi
ngudn tai nguyén tong 242 trong mét trong hai bang thong 40MHz la twong tu voi viéc cap
phat ciia don vi ngudn tai nguyén tong 242 dugc thé hién tai 16p thir nam trén Fig.5. O day,

dé tranh 1ap lai, phén md t& chi tiét cua chung s& duoc bo qua.
L6p tht séu la anh xa cAp phat ctia don vi ngudn tai nguyén tong 996.

Trong vi du, ngudn tai nguyén mién tin sb bing thong 80MHz (nghia 1a, vi du cua
nguén tai nguyén mién tAn sd can duogc chi dinh) chira 996 b mang phu, va ¢ thé dugc
chia thanh cac don vi ngudn tai nguyén bat ky tai 16p thu nhét téi 16p thir nim trén Fig.6.
Céac don vi ngudn tai nguyén dugc cAp phat dugc cip phat t6i nhiéu ngudi st dung, va chi

mot don vi ngudn tai nguyén dugc cAp phét c6 thé duogc cp phat téi ting ngudi st dung.

Theo cach khac, theo mot vi du khac, nguén tai nguyén mién tdn sé bang thong
80MHz c6 thé duoc chia thanh don vi ngudn tai nguyén tai 16p thir sdu. Trong truong hop
nay, nguodn tai nguyén mién tin sd bang thong 80MHz dugc cp phat t6i mot nguoi st
dung, va viéc cAp phat ngudn tai nguyén co thé dugc chi thi bang cach sir dung thong tin
chi thi bang thong dudi day va bit chi thi viéc truyén don ngudi st dung.

Theo vi du khéac, ngudn tai nguyén mién tan s bang thong 8OMHz c6 thé duoc chia
thanh don vi ngudn tai nguyén tai 16p tht su. Trong trudong hop nay, ngudn tai nguyén
mién tan sb bang thong 80MHz dugc cép phat toi nhidu ngudi st dung cho MU-MIMO, va

viéc cap phat ngudn tai nguyén cé thé duoc chi thi bang cach sir dung thong tin chi thi
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bang thong dudi ddy va bit chi thi viéc truyén nhiéu ngudi st dung,

Ché do lap lich ngudn tai nguyén theo sang ché nay chu yéu dé cap t6i truong hop ma
trong d6 ngudn tai nguyén mién tin sd bang thong 8OMHz chua td hop cta cac don vi
ngudn tai nguyén bat ky tai 16p thit nhat t6i 16p thit nim va duge cp phét t6i nhiéu nguoi

st dung.

Vi du, Fig.11 thé hién vi du cta ngudn tai nguyén mién tan sb bang thong 80MHz.
Nhu duogc thé hién trén Fig.11, ngudn tai nguyén mién tan s (tr trai sang phai trong chudi
trén Fig.11) duoc chia thanh mot don vi ngudn tai nguyén tong 4x26 (nghia 13, don vi
ngudn tai nguyén #1"), mot don vi ngudn tai nguyén tong 1x26 (nghia 13, don vi ngudn tai
nguyén #0", 1a don vi ngudn tai nguyén mic dinh), mot don vi ngudn tai nguyén tong
4x26 (nghia la, don vi ngudn tai nguyén #2"), mot don vi ngudn tai nguyén tong 242
(nghia la, don vi ngudn tai nguyén #3"), mot don vi ngudn tai nguyén tong 1x26 (nghia la,
don vi ngu@)n tai nguyén #00", 1a don vi nguén tai nguyén mac dinh), va mot don vi nguén

tai nguyén tong 2x242 (nghia la, don vi ngudn tai nguyén #4™).
Tuy chon 1a, ngudn tai nguyén mién tAn s6 cin duge chi dinh chira tim ddi xtng.

Cu thé 13, nhu dugc thé hién trén Fig.4, ngudn tai nguyén mién tin s bang thong
80MHz chra don vi ngudn tai nguyén (nghia 13, don vi ngudn tai nguyén trong vi tri mac
dinh) ndm trong trung tAm, va céc vi tri ctia cac don vi nguon tai nguyén trén hai phia cua
don vi ngudn tai nguyén nim trong trung tim dugc phan bd mot cach dbi xang, nghia 1a,
don vi ngudn tai nguyén nim trong trung tAm c6 thé duoc st dung lam tdm doi xtmg cla

ngudn tai nguyén mién tan sb bang thong 80MHz.
4. V&i ngudn tai nguyén mién tin s6 bang thong 160MHz

C6 thé thay rang ngudn tai nguyén mién tan s bang thong 160MHz chtra hai ngudn
tai nguyén mién tan sé6 80MHz. Mot cach tuong tng, hodc 1a ngudn tai nguyén mién tan sb
bang thong 80MHz co thé chira don vi ngudn tai nguyén mic dinh (nghia 13, don vi ngudn
tai nguyén nam trong vi tri mic dinh) nam trong trung tim cta bang thong 80MHz, va
timg ngudn tai nguyén mién tn s6 bang thong 20MHz trong 160MHz ngudn tai nguyén

mién tan so co6 thé chira don vi ngudn tai nguyén mac dinh nam trong trung tdm cua bang
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thong 20MHz (nghia la, don vi ngudn tai nguyén nim trong vi tri mic dinh).

Tuy chon 13, 10 bit mdt cach twong ung co thé chi thi xem liéu cac don vi nguén tai
nguyén trong 10 vi tri mdc dinh trong bing thong c6 duge cAp phét t6i nhitng nguoi su

dung dé sir dung hay khong.

Bén canh cac don vi nguon tai nguyén nam mac dinh trong céc vi tri mic dinh, ngudn
tai nguyén mién tan so bang thong 160MHz con chira bdy loai don vi ngudn tai nguyen
sau, mot cdch twong ng nam trén phia bén trai hodc phia bén phai cua tan so trung tdm

ctia ngudn tai nguyén mién tan sd bing thong 160MHz, nghia la:

don vi ngudn tai nguyén tong 1x26, don vi ngudn tai nguyén nhd nhit c6 thé duoc
cip phat trong biang thong 80MHz, chi thi rang don vi ngudn tai nguyén chira mot don vi
con ngudn tai nguyén (nghia 13, 26 bd mang phu);

don vi ngudn tai nguyén tong 2x26, chi thi rang don vi ngudn tai nguyén chita hai don
vi con ngudn tai nguyén (nghia 13, 2x26 bd mang phu);

don vi ngudn tai nguyén tong 4x26, chi thi rang don vi ngudn tai nguyén chira bdn
don vi con ngudn tai nguyén (nghia 13, 4x26 b mang phu);

don vi ngudn tai nguyén tong 242, chi thi rang don vi ngudn tai nguyén chira 242 b
mang phu;

don vi ngudn tai nguyén tong 2x242, chi thi rang don vi ngudn tai nguyén chira
2%242 bd mang phu;

don vi ngudn tai nguyén tong 996, chi thi rang don vi ngudn tai nguyén chira 996 bd
mang phu; va

don vi ngudn tai nguyén tong 996, don vi ngudn tai nguyén 16n nhat c6 thé duge cép
phét trong bang thong 160MHz, chi thi rang don vi ngudn tai nguyén chira 2x996 bd mang
phu.

Dé mo ta cac vi trf cua cac don vi ngudn tai nguyén cé thé dugc cap phat mot cach
don gian, anh xa cp phat ctia don vi ngudn tai nguyén bang thong 160Mhz dugc v& hodc

dugce mo ta nhu la bay 16p.
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Lép thu nhét 1a 4nh xa cp phét cia cac don vi ngudn tai nguyén tong 1x26 va céc
don vi ngudn tai nguyén mic dinh (nghia 13, don vi ngudn tai nguyén tong 1x26 nam trong
vi tri trung tdm cuda ting bang thong 20MHz va don vi ngudn tai nguyén tong 1x26 nam
trong vi trf trung tim ctia mdt trong hai bang théng 80MHz). Trén phia bén trai va phia bén
phai cta don vi ngudn tai nguyén mic dinh trong vi tri trung tim cua ting bang thong
20MHz, ¢6 bdn don vi ngudn tai nguyén tong 1x26 mot cach twong tng. Viée cAp phat clia
cac don vi ngudn tai nguyén tong 1x26 trong mot ting bang thong 20MHz la twong tu v6i
viéc cdp phat cua cic don vi ngudn tai nguyén tong 1x26 dugce thé hién tai 16p thir nhat

trén Fig.4. O day, dé tranh 13p lai, phin md ta chi tiét cia chung s& dwoc bo qua.

L&p thu hai 1a anh xa clp phat ctia cac don vi ngudn tai nguyén tong 2x26 va cac don
vi nguodn tai nguyén mic dinh (nghia la, don vi ngudn tai nguyén tong 1x26 nam trong vi
tri trung tAm cla tung bang thong 20MHz va don vi nguodn tai nguyén tong 1x26 nim
trong vi tri trung tm ctia mot trong hai bang thong 80MHz). Trén phia bén trai va phia bén
phai cua don vi nguodn tai nguyén mic dinh trong vi tri trung tdm cla ting bang thong
20MHz, c6 hai don vi ngudn tai nguyén tdng 2x26 mot cach tuong Gng. Viéc cép phét cla
cac don vi ngudn tai nguyén tong 2x26 trong mot ting bang thong 20MHz la twong tu v6i
viéc cap phat cua cac don vi ngudn tai nguyén tong 2x26 duoc thé hién tai 16p thir hai trén

Fig.4. O day, dé tranh lap lai, phr?m md ta chi tiét ctia chung s& duoc bé qua.

L6p tha ba la anh xa cAp phat ctia cic don vi ngudn tai nguyén tong 4x26 va cac don
vi ngudn tai nguyén mic dinh (nghia 1, don vi ngudn tai nguyén tong 1x26 nam trong vi
tri trung tdm cua ting bang thong 20MHz va don vi ngudn tai nguyén tong 1x26 nam
trong vi tri trung tAm cia mot trong hai bang thong 80MHz). Trén phia bén trdi va phia bén
phai cia don vi nguodn tai nguyén mic dinh trong vi tri trung tdm cua ting bang thong
20MHz, c¢6 mdt don vi ngudn tai nguyén tong 4x26 mot cach twong tmg. Viée clp phat clia
céc don vi ngudn tai nguyén tong 4x26 trong mot ting bang thong 20MHz la twong tw véi
viéc cap phét cta cac don vi ngudn tai nguyén tong 4x26 dugc thé hién tai 16p thi ba trén

Fig.4. O day, dé tranh lap lai, phdn mb ta chi tiét clia chung s& dugc bo qua.

L6p tha tu 1a 4nh xa cip phat cia cac don vi ngudn tai nguyén tong 242 va énh xa cap

phét ctia cic don vi ngudn tai nguyén mdc dinh (nghfa 14, don vi ngudn tai nguyén tong
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1x26 nam trong vi tri trung tAm ctia mot trong hai bang thong 80MHz). Trén phia bén trai
va phia bén phai cia tan sb trung tim ctia mot trong hai 40MHz, c6 mot don vi ngudn tai
nguyén tong 242 mot cach tuong ung. Viéc cap phat ctia cac don vi ngudn tai nguyén tong
242 trong mot trong hai bang thong 40MHz la tuong tu voi vige cép phat cua cac don vi
ngudn tai nguyén tong 242 dugc thé hién tai 16p tha tu trén Fig.5. O day, dé tranh lap lai,

phan mo ta chi tiét cua chung s€ duoc bo qua.

Lép the nam 1a 4nh xa cép phat cta cac don vi ngudn tai nguyén tong 2x242 va anh
xa cap phat ctia cdc don vi ngudn tai nguyén mic dinh (nghia 1a, don vi ngudn tai nguyén
tong 1x26 nam trong vi tri trung tAm ctia mot trong hai bang théng 80MHz). Trén phia bén
trai va phia bén phai cuia don vi ngudn tai nguyén mic dinh nam trong vi tri trung tim cla
80MHz, c6 mot don vi ngudn tai nguyén tdng 242 mot cach tuong Gng. Viéc cap phat cta
don vi ngudn tai nguyén tong 242 trong ting bang thong 40MHz la twong tu véi viée cip
phat cta don vi ngudn tai nguyén tong 242 dugc thé hién tai 16p thi nam trén Fig.5. O day,

dé tranh lap lai, ph?m mo ta chi tiét cta chung s& duoc bo qua.

Lop thu sdu la anh xa cAp phat cta cac don vi ngudn tai nguyén tong 996 va énh xa
cép phét cua cac don vi ngudn tai nguyén mic dinh (nghia la, don vi ngudn tai nguyén
tong 1x26 ndm trong vi tri trung tAm cua ting bang thong 80MHz). Trén phia bén trai va
phia bén phai cua tan s trung tAm ctia 160MHz, ¢6 mot don vi ngudn tai nguyén tong 996
mdt cach tuong tng. Viéc cAp phat ctia don vi ngudn tai nguyén tong 242 trong mdt trong
hai bang thong 80MHz 1a tuong tu véi viée cAp phét cua don vi ngudn tai nguyén tong 996
duge thé hién tai 16p thit sau trén Fig.6. O dy, dé tranh 1ap lai, phan md t4 chi tiét cua
chung s€& dugc bo qua.

Lop thtr bay 1a 4nh xa cAp phat ctia don vi ngudn tai nguyén tong 2x996.

Trong vi du, ngudn tai nguyén mién tan sd bang thong 160MHz (nghia 13, vi du cta
ngudn tai nguyén mién tan s6 can dugc chi dinh) chita 2x996 bd mang phy, va co thé duoc
chia thanh céc don vi ngudn tai nguyén bét k¥ tai 16p thir nhat t6i 16p thit sdu. Céc don vi
ngudn tai nguyén duoc clp phat duoc cép phat t6i nhiéu ngudi st dung, va chi mot don vi

ngudn tai nguyén dugc cép phat c6 thé duoc cip phat t6i timg ngudi st dung.
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Theo cach khéc, theo mot vi du khac, ngudn tai nguyén mién tan s6 bang thong
160MHz ¢6 thé duoc chia thanh don vi ngudn tai nguyén tai 16p tht bay. Trong trudng hop
nay, ngudn tai nguyén mién tan s6 bang thong 160MHz dugc cAp phét t6i mot nguoi su
dung, va viéc cip phat ngudn tai nguyén co thé dugc chi thi bang cach sir dung thong tin

chi thi bang thong dudi day va bit chi thi viéc truyén don nguoi st dung.

Theo vi du khéc, ngudn tai nguyén mién tan s6 bang thong 160MHz ¢ thé duoc chia
thanh don vi ngudn tai nguyén tai 16p tha bay. Trong trudng hop nay, ngudn tai nguyén
mién tin s6 bang thong 160MHz dugc cAp phét t6i nhiéu ngudi st dung cho MU-MIMO,
va viéc cap phét ngudn tai nguyén cé thé duoc chi thi bang cach st dung thong tin chi thi

bang thong dudi day va bit chi thi viéc truyén nhidu nguoi str dung.

Ché d6 1ap lich ngudn tai nguyén theo sang ché nay chu yéu dé cap t6i truong hop ma
trong d6 ngudn tai nguyén mién tin sb bang thong 160MHz chua td hop cta cac don vi
ngudn tai nguyén bat ky tai 16p thtr nhét toi 16p tht sau va duge cp phat t6i nhiéu nguvi

st dung.
Tuy chon 13, nguon tai nguyén mién tan s6 can dugc chi dinh chira tam déi xing.

Cu thé, nhu duogc thé hién trén Fig.4, cdc vi tri cua cac don vi ngudn tai nguyén khac
nhau trén phia trai va phoa phai cua tan sb trung tAm cta nguodn tai nguyén mién tan so
bing thong 160MHz dugc phén bd mot cach ddi xtng, nghia 1, tan s trung tdm co thé

duoc st dung lam tdm ddi ximg clia ngudn tai nguyén mién tan s bang théng 160MHz.

Phin néu trén minh hoa céc vi tri cua cac don vi ngudn tai nguyén c6 thé duoc cap
phat tir ngudn tai nguyén mién tan s can dugc chi dinh. Phan dudi ddy s€ mo ta chi tiét
quy trinh sinh ra thong tin 14p lich nguén tai nguyén dwa trén céac vi tri cua cac don vi

ngudn tai nguyén c6 thé dugc cip phat.

Theo phuong 4n thuc hién nay cua sang ché, dau cudi giti can phai thuc hién vige 1ap
lich ngudn tai nguyén, vi dy, thong béo, bang cach st dung thong tin 1ap lich ngudn tai
nguyén, dau cudi nhan (sé luong cua cac dau cubi nhan ¢o6 thé mot hodc nhiéu} cua don vi
ngudn tai nguyén tuong Ung véi dAu cudi nhan, sao cho ddu cubi nhan thuc hién viéc

truyén bang cach st dung don vi ngudn tai nguyén.
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Dau cudi giri c6 thé thong bao thong tin sau tdi ting dAu cudi nhan trong hé thdng

béng cach st dung chudi bit, hodc, 4nh xa bit (bitmap):

Viéc chp phat clia cac don vi ngudn tai nguyén trong ngudn tai nguyén mién tin sd
hién tai can duoc chi dinh. Viéc cép phat ctia cac don vi nguén tai nguyén bao gém: mot
mat, s6 luong cia cic bd mang phu duge chira trong timg don vi ngudn tai nguyén duoc
cAp phat, tirc 1a kich ¢& cta timg don vi ngudn tai nguyén dugc cAp phét, viéc cap phat clia
céc don vi ngudn tai nguyén cling bao gdm: mit khéc, vi tri cua ting duoc cip phat don vi
ngudn tai nguyén trong ngudn tai nguyén mién tan s can dugc chi dinh. Theo cac phuong
an thuc hién dudi day, chi thi dugc don gian hoa cho vige céip phat cua don vi nguén tai
nguyén dugc tao ra, dua trén cdc don vi ngudn tai nguyén dinh trude-giao thire co thé duogc
cép phéat cho ting bang thong; vi du, dua trén sb luong va vi tri dinh trude cta tirng don vi
ngudn tai nguyén véi timg kich cd trong timg bang thong. Mot cach tuong ung, du cubi
nhan c6 thé x4c dinh ting don vi ngudn tai nguyén dugc cAp phat boi dau cudi gui, dua
trén thong tin néu trén. Dugc két hop véi thong tin vé dau cubi nhan duoc 1ap lich, dau
cudi nhan co thé thuc hién truyén thong thong tin sau do trén don vi nguén tai nguyén

dugc lap lich twong tng.

M?i phuong an thuc hién trong cdc phuong an thure hién sau ddy dua ra giai phap cho
chi thi viéc cdp phat hiéu qua cta cac don vi ngudn tai nguyén trong ngudn tai nguyén

mién tin sb can dugc chi dinh (bdng thong).
Phuong an thyuc hién 1

Tay chon 13, chudi bit bao gdm nhiu bit loai 1, nhidu bit loai 1 twong tmg véi nhiéu
cap vi tri don vi nguén tai nguyén trén co s mot-mot, mot trong céc bit loai 1 1a dé chi thi
xem lidu c4c vi tri don vi ngudn tai nguyén trong cip vi tri don vi ngudn tai nguyén tuong
ung dugc phan bd trong cing mot don vi ngudn tai nguyén can dugc chi dinh, va mot cap
vi tri don vi ngudn tai nguyén bao gdm céc vi tri ctia hai don vi ngudn tai nguyén nhé nhét
gip nhau ndm trén mot phia ctia vi tri mac dinh. Cu thé, dé cap t6i Fig.7 va Fig.8, Fig.7 va
Fig.8 1a gian dd so luge don gian cua két qua cip phat don vi ngudn tai nguyén va gian o

so luge cua chudi bit twong tng dé chi thi cic don vi nguon tai nguyén can dugc chi dinh
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duoc cap phat.

Vi cac bang thong khac nhau (chi 20MHz dugce minh hoa trén cac hinh v€, nhung no6
chira va khong han ché & 40MHz, 80MHz, va 160MHz), chudi bit chira it nhat nhiéu (hai
hodc hon hai) bit loai 1. Cac bit loai 1 1a dé chi thi viéc xem liéu céc vi tri ctia hai don vi
ngudn tai nguyén nhoé nht 1idn ké (1x26) c6 thé duge cip phat va nam trén mot phia cta
vi tri mac dinh (nghia 1a, vi tri ma don vi nguén tai nguyén mic dinh dugc dinh vi trong
do) trong ngudn tai nguyén mién tdn sb can duoc chi dinh, dugc phan b trong cliing mot

don vi ngudn tai nguyén can duoc chi dinh hay khong.

O day, nhu duoc thé hién trén céc hinh v& tir Fig.4 dén Fig.6, tai 16p thu nhét cia ting
bang thong, co bén vi tri don vi ngudn tai nguyén 1x26 trén mdt phia cla vi tri mac dinh
trong ting bang thong 20MHz. M6t phia cta vi tri mac dinh ¢o6 thé chua hai cap vi tri don
vi ngudn tai nguyén. Mdi cdp vi tri don vi ngudn tai nguyén c6 thé chua hai vi tri don vi
ngudn tai nguyén 1x26 lién tuc, va timg vi tri don vi ngudn tai nguyén 1x26 thudc vé va

chi thudc vé mét cadp vi tri don vi nguodn tai nguyen.

Céan chu v rang, theo phan mo ta néu trén, c6 thé c6 nhicu vi tri mdc dinh trong cac
bang thong khac nhau. Néu c6 nhiéu vi tri mac dinh, thi mot phia cua cac vi tri mac dinh

dé cap t6i cac ngudn tai nguyén bang giita hai vi tri méc dinh.

Tuy chon 1a, phuong phép con ¢o6 thé chtra: khi hai bit loai 1 lién tuc déu chi thi viéc
cAp phét trong cting mot don vi ngudn tai nguyén can duge chi dinh, thi chudi bit con chua
nhiéu (hai hodc hon hai) bit loai 4, va cdc bit loai 4 la dé chi thi xem liéu c4c vi tri ctia hai
don vi ngudn tai nguyén nho nhét tht hai lién tuc (cac vi tri cta cac don vi ngudn tai
nguyén tong 2x26) c6 duoc phin b trong ciing mot don vi ngudn tai nguyén hay khong.

Trong cac bang thong khac, chi bit loai 1 ¢6 thé duoc chtra. Trir viéc chi thi bit loai 1,
céc cach khac co thé dé chi thi viée cap phat cia cc don vi ngudn tai nguyén theo nguyén
téc chi thi néu trén, cho t6i khi viéc cap phat cua tht ca cac don vi ngudn tai nguyén déu
duoc chi thi. C6 thé thdy ring, véi bang thong 16n hon, nhidu bit hon 14 can thiét dé chi thi

viéc cap phat cuia tat ca cac don vi nguodn tai nguyeén.

Tuy chon la, thong tin 14p lich ngudn tai nguyén con chira thong tin chi thi thir nhit dé
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chi thi ngudn tai nguyén mién tan so can dugc chi dinh.

Viéc st dung cach duoc thé hién trén Fig.7 hodc Fig.8 nhu 1a mot vi dy, thong tin chi
thi tha nhit dé chi thi réng nguén tai nguyén mién tan sd can duoc chi dinh 12 20MHz, va
chudi bit chira it nhat bbn bit loai 1. Mdi bit twong ung véi hai vi tri don vi ngudn tai
nguyén 1x26 dugc sap xép trong chudi tr tréi sang phai, va la dé chi thi xem liéu hai vi tri
don vi ngudn tai nguyén 1x26 c6 dugc phan bd trong cung don vi ngudn tai nguyén cén

duoc chi dinh hay khong.
Tt hon néu, giai phap con chira céc bit loai 4.

Khi bit #1 va bit #2 trong bén bit déu chi thi ring hai don vi nguon tai nguyén 1x26
duoc phan bd trong cing mot don vi ngudn tai nguyén can dugc chi dinh, thi chudi bit con
chura bit #5, dé chi thi xem lidu cac vi tri don vi ngudn tai nguyén 2x26 c6 twong g véi
bit #1 va bit #2 duoc phan b trong cling mot don vi ngudn tai nguyén can duoc chi dinh

hay khong; hodc

khi bit #3 va bit #4 trong bon bit déu chi thi rang hai don vi ngudn tai nguyén 1x26
duoc phan bd trong ciing mdt don vi ngudn tai nguyén can duge chi dinh, thi chudi bit con
chtra bit #6, dé chi thi xem liéu cac vi tr{ don vi ngudn tai nguyén 2x26 c6 tuong Gng véi
bit #3 va bit #4 duoc phén bd trong ciing mot don vi ngudn tai nguyén can duoc chi dinh

hay khong.

Ngoai ra, néu hai bit lién tiép (vi du, bit #1 va bit #2, hodc bit #3 va bit #4) trong bon
bit chi thi rang hai don vi ngudn tai nguyén 1x26 khong dugc phan b trong cing mot don

Vi ngué)n tai nguyén can duoc chi dinh, thi khong c6 bit loai 4 nao la can thiét.

C6 thé hiéu réng, trong cac bang thong khéc, bit loai 1 ¢6 thé duoc chtra. Trir viéc chi
thi bit loai 1, cac cach khac cé thé dé chi thi viéc cip phét cua cac don vi ngudn tai nguyén
khéc theo nguyén téc chi thi néu trén. Céc bit khéc 12 dé chi thi xem liéu don vi ngudn tai
nguyén can dugc chi dinh dugce cAp phat 1a & trong céc vi tri cua hai don vi ngudn tai
nguyén nhé nht thir hai lién tiép ¢6 thé dugc cAp phat hay khong, cho t6i khi viée cép phat
clia tAt ca cac don vi ngudn tai nguyén da dugc chi thi. V6i cac bang thong 40MHz,

80MHz, va 160MHz, cach dugc uu tién la chi dé chi thi xem liéu céac vi tri ciahai don vi
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ngudn tai nguyén nho nhét lién ké (1x26) c6 thé duoc cép phat va nam trén mot phia cla
vi trf mdc dinh (nghia 14, vi tri ma don vi nguon tai nguyén mic dinh nim trong do) trong
ngudn tai nguyén mién tin s cin duoc chi dinh c6 duoc phéan b trong cung don vi ngudn
tai nguyén can duge chi dinh hay khong, hodc dé chi chi thi xem liéu don vi nguén tai
nguyén can dugce chi dinh duoc cép phat 1a & trong céac vi tri cua hai don vi nguén tai
nguyén nhd nhét lién k& c6 thé dugce cép phéat hodc cac vi tri ca hai don vi ngudn tai
nguyén nho nhét tht hai lidn k& c6 thé dugc cAp phat hay khong. Vé&i vi tri ciia don vi

ngudn tai nguyén 16n hon, cac cach ap dung kha thi khic duge st dung dé chi thi.
Phuong an thuc hién 2

Tuy chon 13, chudi bit bao gdm nhiéu bit loai 2, va bit loai 2 1a dé chi thi xem liéu don
vi ngudn tai nguyén Ién nhét & trén mot phia clia tAm dbi xtng co & trong viéc cAp phat

thue té hay khong.

P& cdp t6i cac hinh vé Fig.9, Fig.10 va Fig.11, Fig.9 va Fig.10 la gian do so lugc don
gian cua két qua cap phat don vi ngudn tai nguyén va gian dd so lugc cta chudi bit twong

tng dé chi thi cac don vi ngudn tai nguyén can duge chi dinh dugc cap phat.

Vi cac bang thong khac nhau (céc trudng hop cia 20MHz, 40MHz, va 80MHz dugc
thé hién trén cac hinh v& mot cach tach biét, nhung no cling chira va ¢6 thé ap dung duoc
cho 160MHz), chudi bit chira it nhat nhidu (hai hodc ba) bit loai 2. Cac bit loai 2 1a dé chi
thi, khi ngudn tai nguyén mién tin s cin dugc chi dinh duoc cap phat téi nhiéu nguoi st
dung, xem li¢u don vi ngudn tai nguyén loén nhét trén mot phia cia tAm d6i xung trong
ngudn tai nguyén mién tin s cAn dugc chi dinh 1a c6 trong viéc cip phat thuc té hay
khong. Nhu da biét tir phan md ta néu trén, trong cac bang thong khac nhau, c6 céc vi tri
khac nhau ctia cac don vi ngudn tai nguyén 16n nhét nidm trén mot phia cia tim d6i xung.
Vi du, néu nguén tai nguyén mién tan sd can duoc chi dinh 1a 20MHz, thi vi tri caa don vi
ngudn tai nguyén 16n nhét c6 thé dugc cdp phat 13 vi tri cia don vi ngudn tai nguyén tong
4x26; theo vi du khac, néu nguén tai nguyén mién tan s can duoc chi dinh 1a 40MHz, thi
vi trf ctia don vi ngudn tai nguyén 16n nhit c6 thé dugce cip phat 13 vi tri ctia don vi ngudn

tai nguyén tong 242; theo vi du khéc, néu ngudn tai nguyén mién tan so can dugc chi dinh
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12 80MHz, thi vi tri ctia don vi ngudn tai nguyén 16n nhat c6 thé duoc cap phat 1a vi tri ctia
don vi ngudn tai nguyén tdng 2x242; theo vi du khac, néu ngudn tai nguyén mién tan sb
can duoc chi dinh 1a 160MHz, thi vi trf ctia don vi ngudn tai nguyén 16n nhit c6 thé dugc

cAp phat 12 vi tri ctia don vi ngudn tai nguyén tong 996.

Tuy chon 13, phuong phap ¢o6 thé con chtra: khi bit loai 2 cu thé chi thi ring don vi
ngudn tai nguyén 16n nhét c6 thé dugc cap phat khong & trong viéc cép phat thuc té, thi bit
loai 5 con duoc chira. Trong khoang gidi han cua don vi ngudn tai nguyén vi tri dugc chi
thi boi bit loai 2, bit loai 5 1a d& chi thi xem lidu don vi ngudn tai nguyén 16n nhat tht hai
c¢6 thé dugc cap phat trén mot phia cla tdm dbi xtmg 1a trong viéc cép phat thuc té hay

khong.

Trong cac bang thong khéc, no co thé chi chua bit loai 2. Trir viéc chi thi bit loai 2,
cdc cach khac c6 thé dé chi thi viée cAp phat ciia cac don vi ngudn tai nguyén khac. N6
cling c6 thé, theo nguyén tac chi thi néu trén, viée stt dung céc bit khac dé chi thi xem liéu
don vi ngudn tai nguyén 16n nhét th ba 1a don vi ngudn tai nguyén dugc cép phat thuc su

hay khong, cho tdi khi viéc cép phat cua tat ca cac don vi ngudn tai nguyén duge chi thi.

V&i 40MHz, 80MHz, va 160MHz, cach dugc uu tién la: dé chi chi thi xem liéu don vi
ngudn tai nguyén 16n nhat c6 thé dugc cip phat trén mot phia cua tdm d6i xing 1a don vi
ngudn tai nguyén dugce cAp phat thuc su hay khong, hodc dé chi chi thi xem liéu vi tri cta
don vi ngudn tai nguyén 16n nhét va cac don vi ngudn tai nguyén lén nhét thir hai ¢ thé
duoc cap phét ¢ 1a cc don vi ngudn tai nguyén dugc cip phét thuc sy hay khong; cho vi
tri cua don vi (cac don vi) ngudn tai nguyén nho nhét, cac cach ap dung c6 thé khac cling
¢6 thé duoc sir dung dé chi thi.

Tuy chon 14, thong tin lap lich nguén tai nguyén con chtra thong tin chi thi tha nhét dé
chi thi nguén tai nguyén mién tan s6 can duoc chi dinh.

Viéc st dung cach duogc thé hién trén Fig.9 nhu la mdt vi dy, thong tin chi thi thir nhét
dé chi thi ngudn tai nguyén mién tin s6 can dugc chi dinh 1a 20MHz. Chudi bit chua it
nhét hai bit (nghia 13, vi du 1a c4c bit loai 2), va bit #A va bit #B trong it nhit hai bit mot

cach tuong Gmg dé chi thi xem liéu vi tri don vi ngudn tai nguyén tong 4x26 1a & trén phia
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bén trai hay phia bén phai cua tdm d6i xtng (nghia 13, vi tri mic dinh trong bang thong
20MHz) ctia bang thong 20MHz dugc Cép phét thuc su. TAt nhién 13, bit #A ¢6 thé chi thi
phia bén phai va bit #B c¢6 thé chi thi phia bén trai. Cac nguyén tic clia ching la théng nhat

va khong dugc mo ta lai ¢ day.
Tot hon néu, vi du trén Fig.9 c6 thé con chira:

Khi bit #A trong cac bit loai 2 chi thi rang vi tri don vi ngudn tai nguyén tong 4x26
khong duge cdp phét thuc su, thi chudi bit ¢6 thé con chia bit #C va bit #D. Bit #C 1a dé
chi thi xem liéu cac vi tri don vi ngudn tai nguyén tong 2x26 161 vao 1a tuong ung véi bit
#A duogc cip phét trong cing mot don vi ngudn tai nguyén can dugc chi dinh hay khong,
va bit #D 1a dé chi thi xem liéu don vi nguén tai nguyén can duoc chi dinh duoc cép phat
1a vi trf don vi ngudn tai nguyén tong 2x26 phia sau c6 twong Gng voi bit #A hay khong;

hodc

khi bit #B trong c4c bit loai 2 chi thi ring vi tri don vi ngudn tai nguyén tong 4x26
khong duoc cAp phat thyc su, thi chudi bit con chira bit #E va bit #F. Bit #E 1a d¢ chi thi
xem liéu c4c vi tri don vi ngudn tai nguyén tong 2x26 161 vao la tuong tmg véi bit #B duge
cép phat trong ciing mot don vi ngudn tai nguyén can dugc chi dinh hay khong, va bit #F
la @ chi thi xem liéu vi tri don vi ngudn tai nguyén tong 2x26 phia sau ¢ twong tng véi

bit #B ¢6 duoc cip phat thuc su hay khong.

Viéc st dung cach dugc thé hién trén Fig.10 nhu 1a mot vi dy, thong tin chi thi thir
nhét dé chi thi ngudn tai nguyén mién tin sé cin dugc chi dinh la 40MHz. Chudi bit chira
it nhat hai bit (nghia 13, vi du khac la céc bit loai 2), va bit #A” va bit #B’ trong it nhét hai
bit mot cach twong tng dé chi thi xem lidu vi tri don vi ngudn tai nguyén tong 242 1a & trén
phia bén trai hay phia bén phéi cua tam d6i xtng (nghia 13, tan sé trung tim trong bang
thong 40MHZ) clia bang thong 40MHz dugc cip phat thuc su. TAt nhién 13, bit #A’ ¢6 thé
chi thi phia bén phai va bit #B’ c6 thé chi thi phia bén trai. Cac nguyén tdc clia chung la

théng nhat va khong duoc mo ta lai & day.

Néu vi trf don vi ngudn tai nguyén tong 242 khong dugc cip phét thuc su, thi cac

cach khac cling co thé duoc st dung dé tiép tuc v6i chi thi, ma khong bi han ché vao cach
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ap dung cu thé nay.

Viéc st dung cach duogc thé hién trén Fig.11 nhu 1a mot vi du, thong tin chi thi thu
nhit dé chi thi ngudn tai nguyén mién tan s6 can duoc chi dinh 14 80MHz. Cchudi bit chtra
it nhét hai bit (nghia 13, theo mot vi du khéc nita cla céc bit loai 2), va bit #A" va bit #B"
trong it nhat hai bit mot cach twong ung 1a dé chi thi xem lidu vi tri don vi ngudn tai
nguyén tong 2x242 1a & trén phia bén trai hay phia bén phai cua tam d6i xtmg (nghia 13, vi
tri mic dinh trong trung tdm cua bang thong 80MHz) cta bang thong 80MHz, dugc cip
phét thuc su. T4t nhién 1a, bit #A” ¢6 thé chi thi phia bén phai va bit #B” c6 th¢ chi thi

phia bén trai. Cac nguyén tdc cua chung 1a thong nhét va khong dugc mo ta lai & day.

Néu vi tri don vi ngudn tai nguyén 2x242 khong duge cip phat thuc su, thi cdch ap
dung nay c6 thé tiép tuc dé dé chi thi xem lidu vi trf don vi ngudn tai nguyén 242 trong
khoang gidi han cua vi tri don vi ngudn tai nguyén 2x242 c6 dugc cip phat thuc su hay
khong. Véi cac don vi ngudn tai nguyén sau do, cdc cach khac cé thé tiép tuc dugc sir

dung dé chi thi, ma khong bi han ché vao cach ap dung nay.

Vi bing thong 160MHz hodc cac bang thong khic, mot cach tuong tu, cing dé cap
to1 giai phap néu trén.
Phuong &n thuc hién 3

Tuy chon 14, chudi bit bao gém hai bit loai 3, hai bit loai 3 twong Gng véi hai nhom vi
tr{ don vi ngudn tai nguyén dinh vi trén hai phia cua tm dbi xtng trén co s& mot d6i mot,
va cdc bit loai 3 1a dé chi thi xem liéu tat ca cdc don vi ngudn tai nguyén trong cac vi tri
don vi ngudn tai nguyén & trong cac nhém vi tri don vi nguén tai nguyén tuong Ung co la
cac don vi nguén tai nguyén can duoc chi dinh hay khong, trong d6, mot vi tri don vi
ngudn tai nguyén bao gém cac vi tri clia nhidu don vi ngudn tai nguyén nho nhét nim trén

mot phia cia tAn cia nguon tai nguyén mién tan so can dugc chi dinh.

D& cap t6i Fig.12 va Fig.13, Fig.12 va Fig.13 1a gian d so lugc don gian cta két qua
cép phat don vi ngudn tai nguyén va gian dd so luge cua chudi bit trong g dé chi thi cac

don vi nguén tai nguyén can duoc chi dinh duoc cép phat.

Vi cac bang thong khac nhau (chi cac truong hop cua 20MHz, 40MHz, va 80MHz
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duoc thé hién trén cac hinh v&, nhung né ciing chtra va c6 thé ap dung duoc cho 160MHz),
chudi bit chira it nhit nhidu bit loai 3. Céc bit loai 3 1a dé chi thi xem liéu tat ca cac don vi
ngudn tai nguyén trong céac vi tri cua nhidu don vi ngudn tai nguyén nhd nhét c6 thé duge
cép phét va ndm trén mot phia cia tim d6i xung (vi du, vi tri mac dinh trong bang thong
20MHz, tn s trung tdm trong bing thong 40MHz, vi tri mac dinh trong trung tdm cia
bang thong 80MHz, hodc tan sb trung tdm trong biang thdng 160MHz) trong ngudn tai
nguyén mién tan sb can duoc chi dinh 1a cac don vi ngudn tai nguyén can duge chi dinh
duoc cép phat, va cac bit loai 3 khéc la tuong Ung dé chi thi xem liéu tat ca cac don vi
ngudn tai nguyén trong cac vi tri cua nhiéu don vi ngudn tai nguyén nhé nhit c6 thé dugc
cAp phat va ndm trén phia khéc cta vi tri mic dinh trong ngudn tai nguyén mién tan sb can
duoc chi dinh 1a cdc don vi ngudn tai nguyén can dugc chi dinh dugce cAp phét hay khong.
No6i chung, kich c& cua don vi ngudn tai nguyén nho nhét trong ting biang thong 1a 1x26.
Vi vi tr ciia don vi ngudn tai nguyén nhd nhét, dé cap t6i cac phan mb ta chi tiét néu trén.

Céc chi tiét s& khong duoc md ta lai & day.

O day, mot phia ctia tim doi xtmg c6 thé chtra nhém vi tri don vi ngudn tai nguyén,
hodc mdi nhom vi tri don vi nguon tai nguyén co thé chtra tat ca céac vi tri don vi ngudn tai
nguyén 1x26 trir vi tri mac dinh trén mot phia cua tdm doi xting, trong d6 moi vi tri don vi

ngudn tai nguyén 1x26 thudc vé va chi thudc vé mot nhoém vi tri don vi ngudn tai nguyen.

Tuy chon 1a, phuong phap co thé con chira: khi bit loai 3 cu thé chi thi ring tat ca cac
don vi ngudn tai nguyén trong céc vi tri cla nhiu cac don vi ngudn tai nguyén nhé nhét ¢6
thé dugc cip phat khong phai 1a cac don vi ngudn tai nguyén can dugc chi dinh dugc cdp
phét, thi bit loai 6 s& con dugc chtra. Trong khoang gidi han cua céc vi tri don vi ngudn tai
nguyén duoc chi thi bai bit loai 3, bit loai 6 1a dé chi thi xem lidu tat ca cdc don vi ngudn
tai nguyén trong cac vi tri cua nhiu don vi ngudn tai nguyén nho nhét thir hai ¢6 thé duoc

cAp phét 6 1a c4c don vi ngudn tai nguyén can duoc chi dinh duoc cdp phat hay khong.

Trong cac bang thong khéc, chi bit loai 3 ¢6 thé dugc chira. Trur viée chi thi bit loai 3,
céc cach khac co thé dé chi thi viéc cdp phat clia cdc don vi ngudn tai nguyén khac theo
nguyén tic chi thi néu trén. Cac bit khéc 1a dé chi thi xem lidu cac don vi ngudn tai nguyén

16n nhit thtr ba ¢6 1a cac don vi ngudn tai nguyén duoc cAp phat thuc su hay khong, cho
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t61 khi viéc cdp phat cua tat ca cac don vi ngudn tai nguyén duoc chi thi. Véi 40MHz,
80MHz, va 160MHz, cach duoc wu tién la chi dé chi thi xem liéu céc vi tri cta cac don vi
ngudn tai nguyén nhé nhat c6 thé duoc cdp phét c6 1a cac don vi ngudn tai nguyén duoc
cAp phat thuc su hay khong, hodc chi @& chi thi xem liéu cac vi tri cia cac don vi ngudn tai
nguyén nho nhat va céc vj tri ctia don vi ngudn tai nguyén nho nhét tht hai ¢6 1a cac don
vi ngudn tai nguyén dugc cip phat thuc sy hay khong. Véi vi tri cua don vi ngudn tai

nguyén 16n hon, cac cach ap dung kha thi khic duoc s dung dé chi thi.
Phuong an thuc hién 4

Tuy chon 13, chudi bit néu trén dé chi thi viéc cip phat don vi nguon tai nguyén chira
bit loai 0, va bit chi thi xem li€u vi tri cia don vi nguén tai nguyén 16n nhét c6 thé duoc
cép phét c6 dugc cap phét thuc sy hay khong va tuong tmg véi bang thong cu thé, nghia
14, bit chi thi rang don vi ngudn tai nguyén 16n nhét dugc st dung cho viéc truyén MU-
MIMO. Do d6é, thong tin chi thi ngudn tai nguyén khac 1a dé cap phéat don vi ngudn tai
nguyén can duge chi dinh duoc cAp phat téi tram twong Gmg. Vi tri cta don vi ngudn tai
ngﬁyén 16n nhét ¢6 thé duge cip phét va twong (mg v6i biang thong cu thé 1a, vi du, 16p thi
tu trén Fig.4 cho bang thong 20MHz, 16p thtt nam trén Fig.5 cho 40MHz, 16p tht sau trén
Fig.6 cho 80MHz, hodc 16p thir bay cho 160MHz, nhu duoc moé ta & trén.

Trong truong hop nay, co thé hiéu rang, khi bit loai 0 chi thi rang don vi ngudn tai
nguyén lén nhat cé thé duogc cdp phat tir bang thong hién tai khong don vi ngudn tai
nguyén dugc cép phat thuc su, do do, bit loai 1, bit loai 2, hodc bit loai 3 n€u trén, hoac
cac bit theo cac loai khac cn phai duoc chita dé chi thi viéc cép phat cia cac don vi ngudn
tai nguyén. Néu bit loai 0 chi thi rérig don vi ngudn tai nguyén can duge chi dinh dugc cip
phat la trong vi tri cia don vi ngudn tai nguyén 16n nhat twong Gmg véi bang thong hién tai,
theo do, cac chudi bit khac khong can phai duge chira dé chi thi viéc cap phat clia cac don

vi ngudn tai nguyén.

Ngoai ra, can cht y rang, cac cach tuong tu dugc s dung theo nguyén tac trong cac
phuong an thuc hién néu trén dé chi thi viéc cap phat cia cac don vi nguon tai nguyen cho

cac bang thong khac. Nghia 1a, v6i cac bang thong 40MHz, 80MHz, va 160MHz, phuong
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phép chi thi néu trén dugc su dung dé chi thi trén tong thé.

Phén dudi ddy mé ta chi tiét phwong phép va quy trinh xac dinh chudi bit néu trén ua

trén cac phuong an thuc hién 1, 2, 3, hodc 4 néu trén.

Tay chon 14, dau cudi gui thu N quy téc anh xa, trong d6 N quy tic 4nh xa tuong Ung
voi N 86 lugng bd mang phu dugc dit trude trén co s¢ mot dbi mot, quy tdc anh xa la dé
chi thi quan hé 4nh xa gitta két qua xdc dinh va b phan nhan dién chi thi, két qua xac dinh
dugc thu dua trén quan hé gitta sb luong bd mang phu duge dit trude twong ing véi quy

tdc anh xa va doi tugng xac dinh, va N>1;

Khi cip phat M don vi ngudn tai nguyén mién tAn sb dugce chira trong ngudn tai
nguyén mién tan s& can duoc chi dinh téi M dau cudi nhan, dau cubdi giri sir dung sd luong
cla cac bd mang phu dugc chtra trong tung don vi ngudn tai nguyén mién tdn sb lam ddi
tuong xac dinh, va xac dinh, theo N quy tic 4anh xa, bd phan nhan dién chi thi twong tng
v6i tirng don vi ngudn tai nguyén mién tin sb theo mdi quy tic anh xa, trong d6 M don vi

ngudn tai nguyén mién tan so twong tng voi M dau cudi nhén trén co s¢ mot doi mot;

Dau cudi gui xac dinh chudi bit theo bo phan nhén dién chi thi, trong d6 chudi bit 1a
dé chi thi s6 luong cua cac by mang phu duge chira trong timg don vi ngudn tai nguyén
mién tin s6 va vi tri cia ting don vi ngudn tai nguyén mién tan so trong ngudn tai nguyen

mién tan s can duoc chi dinh; va

DPau cudi gui guri thong tin 1ap lich nguon tai nguyén chira chudi bit t6i dau cudi nhén,
sao cho diu cudi nhan xac dinh, theo thong tin 1ap lich nguon tai nguyén, don vi ngudn tai
nguyén mién tan s tuong ung véi dau cudi nhén.

Tuy chon 13, s6 luong bd mang phu duoc dat trude duge xdc dinh theo loai cua don vi

nguon tai nguyeén.

Cu thé 13, theo phuong én thuc hién nay cua sang ché, sb luong bd mang phu dugc
dat trudc co thé duoc xac dinh theo sb luong co thé cta cac loai don vi nguén tai nguyén

trong hé thong WLAN.

Tay chon 13, dau cubi gtri thu N quy tic anh xa chira:
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thu N quy tic anh xa theo s6 luong cia cac bd mang phu dugc chira trong ngudn tai
nguyén mién tan so can dugc chi dinh, tri so toi thicu cta sd lugng bd mang phu duoc dat

trudce, va tri so toi da cia sd luong bé mang phu dugc dit trude.

Cu thé 13, theo phuong 4n thuc hién nay cla sang ché, quy tac dinh truéce co thé dugc
xéc dinh theo bang théng ctia ngudn tai nguyén mién tan sé can dugc chi dinh (nghia 12, sb
lugng cta cac by mang phu dugc chira trong ngudn tai nguyén mién tin sé can dugc chi
dinh (¢ day la cac bo mang phu dugc chira trong ngudn tai nguyén mién tan sb can dugc
chi dinh khéng chira bd mang phu dong mot chiéu va bd mang phu bao vé bing bén; & day
dé tranh lap lai, cic phan mod ta vé cac truong hop giéng nhau hodc twong tu s& dugc bo
qua), cac kich ¢& cda ciac don vi con ngudn tai nguyén néu trén (nghia 1a, tri sb tdi thiéu
ctia s6 lugng bd mang phu dugc dat trude), va tri s6 tbi da cua sd lugng cda cac by mang
phu dugc chtra trong don vi ngudn tai nguyén trong bang thong (nghia 1a, tri s6 t6i da cua
s6 luong bo mang phu dugc dat trudc).

Theo mot vi du, ngué)n tai nguyén mién tin s6 bang thong 20MHz dugc st dung,
ngudn tai nguyén mién tan s c6 thé chira ba loai don vi ngudn tai nguyén dugc thé hién
trén Fig.4. Do do, s6 lugng bd mang phu dugc dat trude co thé 1a:

1x26, 2x26, va 4x26.

Theo vi du khac, ngudn tai nguyén mién tan sb bang thong 40MHz duoc st dung,
ngudn tai nguyén mién tin sb c6 thé chira bon loai don vi nguén tai nguyén duoc thé hién
trén Fig.5. Do do, s6 luong bd mang phu duge dat trude co thé la:

1x26, 2x26, 4x26, va 242.

Theo vi du khéc, ngudn tai nguyén mién tin sd bang thong 8OMHz dugc st dung,
ngudn tai nguyén mién tAn s6 ¢6 thé chira ndm loai don vi ngudn tai nguyén dugce thé hién
trén Fig.6. Do do, sb luong bd mang phu dugce dat trude co thé la:

1x26, 2x26, 4x26, 242, va 2x242.

Theo vi du khac, khi ngudn tai nguyén mién tin sb bang théng 160MHz dugc st

dung, ngudn tai nguyén mién tan so c6 thé chira sdu loai don vi nguon tai nguyén, nghia la,
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sb luong bd mang phu dugc dat trude co thé 1a:
1%x26, 2x26, 4x26, 242, 2x242, va 996.

Ngoai ra, theo phuong an thuc hién nay cua sang ché, dau cubi nhan ciing c6 thé sir
dung phuong phap va quy trinh twong tu dé xac dinh sb luong bo mang phu duoc dit
trude. Ngoai ra, dé dam bao do tin cdy cua phuong phap 100, can phai dam bao rang cac
) luong bd mang phu dugc dat trude duoc xac dinh boi dau cubi gui va d4u cudi nhan 1a

gidng nhau.

Can hiéu rang, phuong phap dugc minh hoa & trén dé xé4c dinh s luong bd mang phu
duoc dit trude chi don thuan 1a vi du, va sang ché nay khong bi han ché vao d6. Sb luong
bd mang phu dugc dat trude cling co thé duoc chi thi téi dau cudi gui hodc dau cudi nhan
b&i thiét bi quan Iy 16p cao hon, hodc ¢6 thé duge dit trude trén dau cudi gii hodc dau
cudi nhan boi bd phan quan tri mang, hoac ¢o thé duoc xac dinh mot cach truc tiép boi dau
cudi giri hoac du cubi nhan theo bang thong cua ngudn tai nguyén mién tan sé can duoc
chi dinh, mién 1a n6 cé thé duoc dam bao réng cac sb luong bd mang phu dugc dit trude
duoc xac dinh béi dau cudi glri va du cudi nhan 12 gibng nhau. N6 khong bi han ché mot

cach cu thé theo sang ché nay.

Theo phuong an thuc hién nay cta sang ché, bd phén nhéan dién chi thi tuong Ung cta
don vi ngudn tai nguyén bat ky trong ngudn tai nguyén mién tan sé can duoc chi dinh c6
thé duoc thu hoi quy tic anh xa bat ky. Nghia 13, quan hé (vi du, quan hé d6 16n) gitta sd
luong cua cdc bd mang phu (hodc loai cua don vi ngudn tai nguyén) dugc chtra trong don
vi ngudn tai nguyén va s6 luong bo mang phu duge dit trude (hodc loai cua don vi ngudn
tai nguyén tuong ung véi sb luong bd mang phu dugc dit trudc) co thé dugc xac dinh, va

cac quan hé khac co thé tuong g véi cac bo nhan dién chi thi khac.

Phan duéi ddy mo ta ndi dung chi tiét ctia quy tac anh xa va phuong phap xéac dinh bd

phéan nhan dién chi thi.

Tuy chon 13, budc x4c dinh, theo N quy tic anh xa, bo phén nhéan dién chi thi twong

g v6i ting don vi nguon tai nguyén theo mdi quy tac anh xa chura:

dua trén sb luong bd mang phu duge dit trude tuong tng voi mdi quy tic anh xa,
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theo tha tu dugc dit trudce, va theo N quy tdc anh xa trong chudi, xac dinh bd phan nhan

dién chi thi tuong tmg véi tung don vi ngudn tai nguyén theo mdi quy tic anh xa.

Cu thé 13, theo phuong 4n thuc hién nay cua sang ché, phuong phép cay c6 thé dé xéc
dinh bd phan nhén dién chi thi cua timng don vi ngudn tai nguyén theo mdi quy tdc 4nh xa
trong chudi theo thu ty (vi dy, giam dan hodc ting dan) cua cac sb luong bd mang phu

duoc dat trudce.

Theo phuong an thuc hién nay cua sang ché, khi céc quy tic anh xa cho sb luong bod
mang phu dugc xac dinh néu trén dugc dat trude, thi ba loai sau co thé dugc minh hoa.
Phén dudi day md ta chi tiét cac quy tdc 4nh xa khac nhau va cac quy trinh xt 1y dya trén

céc quy tic anh xa khéc nhau.
a.. Quy tic 4nh xa loai 1 (twong Gng v6i phuong an thyc hién 1)

Theo phuong 4n thuc hién nay cia sang ché, dau cubi gii c6 thé xac dinh bd phan
nhan dién cua tung don vi ngudn tai nguyén theo mdi quy tic anh xa trong thir tu ting dan

cta cac sd luong bd mang phu dugc dat trude.

Trong truong hop nay, quy tac anh xa loai 1 (dudi day s& goi 1a quy tdc anh xa #A dé
dé hiéu va dé phan biét) c6 thé dugc md ta nhu 1a viée x4c dinh xem liéu kich ¢& cta don
vi nguon tai nguyén ndm trong vi tri mién tan s6 cu thé (nghia 13, s6 lugng cia duge chira
cac bd mang phu) la 16n hon hay bang véi sé lwong bo mang phu duge dit trude tuong
ung vdi quy téc 4nh xa #A. Néu “ding” dugc xac dinh, thi bd phan nhan dién chi thi cta vi
tri mién tan sb theo quy tdc anh xa #A 1a 1. Néu “sai” dugc xac dinh, thi bd phan nhan dién

chi thi cta vi tri mién tan sb theo quy tac 4nh xa #A 12 0.

Noi cach khac, th tu néu trén cua cac sb lugng bd mang phu dugce dit trude ¢o thé
twong (mg voi thir tu cla cac 16p duge thé hién trén cac hinh vé tir Fig.4 dén Fig.7, nghia
1a, ddu cubi giri c6 thé xac dinh quy tdc anh xa twong tng véi tung 16p trong thu tu tir trén
xubng dudi (nghia 13, thir tu ting dén cua cac sd luong bd mang phu dugc dit trude) trong

viéc 4nh xa cap phat néu trén cia cac don vi ngudn tai nguyén.

Nghia 13, quy tic anh xa #A tai 16p tha X ¢ thé con duge md ta nhu la: néu (mot

hodc nhiéu) cac don vi ngudn tai nguyén trong vi tri mién tan so6 cu thé dugc tao thanh boi
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viéc tich tu cua céac don vi nguén tai nguyén tai 161 thtr (X-1) (nghia la, 16p cao hon cua
16p thit X), thi bo phan nhan dién chi thi ctia vi tri mién tAn s6 theo quy tic 4nh xa #A 1a 1;
hodc néu (modt hodc nhiéu) cac don vi ngudn tai nguyén trong vi tri mién tin s cu thé
khong duoc tao thanh badi viée tich tu cua cac don vi ngudn tai nguyén tai 16p tha (X-1)
(nghia 13, 16p cao hon cta 16p thir X), thi bd phan nhan dién chi thi ciia vi trf mién tan so

theo quy tic 4nh xa #A 12 0.

Cin phai ddc biét chi y ring, & day "viée tich tu" 6 thé chi 1a viéc tich tu ctia cic don
Vi nguén tai nguyén 1ién ké tai mot 16p cao hon, va viée tich tu cta cac cac don vi nguén
tai nguyén tai hai 16p cao hon la khong ton tai. Do d6, cac bit co thé con duge nén trong
giai phap nay, nghia 1a, bit chi thi ring viéc tich tu 16p cao hon la bat kha thi c6 thé duge
bd qua. Vi du, mot don vi ngudn tai nguyén 2x26 va hai don vi ngudn tai nguyén 1x26 la
trén phia bén trai cua don vi ngudn tai nguyén tong 1x26 (nghia 13, tim dbi xang cua bang
thong 20MHz) ndm trong vi trf trung tdm trong bang thong 20MHz. Trong truong hop nay,
cac don vi ngudn tai nguyén tai 16p cao hon khong thé duoc tich tu thanh don vi ngudn tai

nguyén 4x26, va do do, bit chi thi tuong tng c6 thé duoc bd qua.

Fig.7 thé hién gian dd cay cua vi du cua quy trinh xac dinh dua trén quy tic anh xa
loai 1. Viéc str dung ngudn tai nguyén mién thn sb6 can dugc chi dinh véi bing thong
20MHz nhu 1a mot vi du, nguén tai nguyén mién tan sd can duogc chi dinh chira hai don vi
ngudn tai nguyén tong 2x26 (dudi diy s& goi la don vi ngudn tai nguyén #1 va don vi
ngudn tai nguyén #2 dé d& hiéu va d& phan biét), mot don vi ngudn tai nguyén tong 1x26
(dudi day sé goi la don vi ngudn tai nguyén #0 dé d& hiéu va dé phan biét), va mot don vi
ngudn tai nguyén tong 4x26 (dudi ddy s& goi la don vi ngudn tai nguyén #3 dé d& hiéu va

d& phan biét) tir tréi sang phai trong chudi.

Cén chu ¥ rang, trong bang thong 20MHz, do mot don vi nguon tai nguyén tong 1x26
(nghia la, don vi ngudn tai nguyén #0) nam trong vi tri & gitta cua bang thong luén ton tai
nén don vi ngudn tai nguyén cé thé duoc chi thi hoan toan. Do d6, phuong phap 100 chu
yéu 14 d& x4c dinh bd phan nhan dién chi thi tuong Gng v6i don vi ngudn tai nguyén bét ky
trir don vi ngudn tai nguyén #0. Pé tranh lap lai, phan dudi day s& bo qua cac phan mo ta

vé cac truong hop giéng nhau hoic tuong ty.
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Chéc chén, theo mdt vi du khac, mot bit cling ¢ thé dé chi thi xem liéu don vi nguén

tai nguyén #0 1a sdn c6 hay khong.

Dau tién, nhu duoc thé hién trén Fig.7, quy téc dinh trude (dudi day s€ goi 1a quy téc
dinh trudc #1 dé d& hiéu va dé phén biét) twong ung voi sb luong bd mang phu dugc dat
trude cua 2x26 duge xac dinh, va viée xé4c dinh dugc thuc hién tir trdi sang phai trong

chudi.

Néi cach khéc, viéc cap phat ctia cac don vi ngudn tai nguyén tai 16p thi hai trén
Fig.4 dugc sir dung lam tiéu chi x4c dinh, va viéc xac dinh dugc thuc hién tir trai sang phai

trong chudi.

Trong quy trinh x4c dinh cua dau cubi gui, don vi ngudn tai nguyén tuong tng véi vi
tri #1 tai 16p th hai trén Fig.4 1a don vi ngudn tai nguyén #1, va s6 luong ctia cac bd mang
phu dugc chira trong don vi ngudn tai nguyén #1 1a 2x26, théa man diéu kién xac dinh
tuong Ung vdi quy téc dinh trudc #1, nghia 13, s6 lugng cia cac bd mang phu dugc chira
trong don vi nguon tai nguyén #1 1a 16n hon hodc bing voi sb lugng bd mang phu duoc dat
trudc twong Gng voi quy tac dinh trudc #1. Do d6, bd phan nhén dién chi thi cua vi tri #1
(hodc don vi ngudn tai nguyén #1) theo quy tac dinh trudc #1 1a 1. Noi cach khac, don vi
ngudn tai nguyén #1' dugce tao thanh bang céch tich tu hai hodc hon hai don vi ngudn tai
nguyén 1x26. Do d6, bd phan nhén dién chi thi ctia vi tri #1 (hoac don vi ngudn tai nguyén

#1) theo quy tac dinh trude #1 1a 1.

Pon vi ngudn tai nguyén twong ng v6i vi tri #2 tai 16p th hai trén Fig.4 1a don vi
ngudn tai nguyén #2', va s6 luong ctia cdc bd mang phu duge chia trong don vi ngudn tai
nguyén #2' 1a 2x26, théa man diéu kién xéac dinh twong ung véi quy tic dinh trudc #1,
nghia 13, s6 luong ctia cac bd mang phu duogc chira trong don vi ngudn tai nguyén #2 1a lén
hon hodc bang v6i s6 lwgng bd mang phu duge dat trude twong ing v6i quy tac dinh trudc
#1. Do d6, bd phan nhén dién chi thi cta vi tri #2 (hodc don vi nguén tai nguyén #2) theo
quy thc dinh trude #1 1a 1. N6i cach khéc, don vi ngudn tai nguyén #2 dwoc tao thanh bang
cach tich tu hai don vi nguén tai nguyén 1x26. Do d6, bo phén nhan dién chi thi cta vi tri

#2 (hodc don vi ngudn tai nguyén #2) theo quy tic dinh trude #1 1a 1.
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Don vi ngudn tai nguyén tuong (mg v6i vi tri #3 tai 16p thi hai trén Fig.4 la don vi
nguon tai nguyén #3 (nghia la, mot phan ctia don vi ngudn tai nguyén #3), va s6 lugng cla
cac bd mang phu dugc chua trong don vi ngudn tai nguyén #3 1a 4x26, thoa man diéu kién
x4c dinh tuong Gng voi quy tac dinh trudc #1, nghia 13, s6 luong ciia cic bd mang phu
dwoc chtra trong don vi ngudn tai nguyén #3 1a 16n hon hoac bang véi sd lwong bd mang
phu dugc dat trude twong ung véi quy tdc dinh trudc #1. No6i cach khac, don vi ngudn tai
nguyén #3 dugc tao thanh bang cach tich tu hai don vi ngudn tai nguyén 1x26. Do do, bd

phén nhéan dién chi thi cta vi tri #3 theo quy tac dinh trudc #1 1a 1.

Ngoai ra, don vi ngudn tai nguyén tuong Gng voi vi tri #4 tai 16p thu hai trén Fig.4 1a
don vi ngudn tai nguyén #3 (nghia 13, mot phan cta don vi ngudn tai nguyén #3), va sb
luong ctia cac bd mang phu dugc chira trong don vi ngudn tai nguyén #3 1a 4x26, thoa
man diéu kién xac dinh twong ng v6i quy tac dinh trude #1, nghia 1a, 36 lrong cua cac bo
mang phu dugc chura trong don vi ngudn tai nguyén #3 1a 16n hon hodc bang véi s lugng
bd mang phu dugc dat trude twong ung véi quy tac dinh trudc #1. Noi cach khac, don vi
ngudn tai nguyén #3 duoc tao thanh bang cach tich tu hai don vi ngudn tai nguyén 1x26.

Do d6, bd phan nhén dién chi thi cua vi tri #4 theo quy tac dinh trudc #1 1a 1.

Do d6, bd phan nhan dién chi thi ctia don vi nguén tai nguyén #3 theo quy tac dinh
trude #1 1a 11.

Sau d6, nhu duoc thé hién trén Fig.7, quy tdc dinh trude (dudi day s& goi 1a quy tic
dinh trudc #2 dé d& hiéu va dé phén biét) twong Umg véi sb lugng bd mang phu dugce dat

trude ctia 4x26 duge xac dinh, va viée xac dinh dugc thuc hién tir trai sang phai.

Néi cach khac, viée cdp phat ctia cac don vi ngudn tai nguyén tai 16p tht ba trén Fig.4
duoc st dung 1am tiéu chi xac dinh, va viéc xac dinh dugc thyc hién ti trai sang phai trong
chudi.

Céc don vi ngudn tai nguyén twong ng v6i vi tri #5 tai 16p thi ba trén Fig.4 1a don vi
ngudn tai nguyén #1 va don vi ngudn tai nguyén #2, va cac s6 lugng cta cdc b mang phu
dugc chta trong don vi ngudn tai nguyén #1 va don vi ngudn tai nguyén #2 1a 2x26,

khong théa man didu kién xac dinh twong ng v6i quy tic dinh trude #2, nghia 14, céc s6
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luong cua cac bd mang phu dugc chira trong don vi ngudn tai nguyén #1 va don vi ngudn
tai nguyén #2 1a nhé hon s6 lugng bd mang phu dugc dit trude tuong ing véi quy tac dinh
truge #2. Do d6, bd phan nhan dién chi thi cta vi tri #5 (hodc don vi nguén tai nguyén #1
va don vi ngudn tai nguyén #2) theo quy tdc dinh trude #1 1a 0. Noi cach khéc, don vi
ngudn tai nguyén #1 va don vi ngudn tai nguyén #2 khong dugc tao thanh béi viée tich tu
ctia hai don vi ngudn tai nguyén 2x26. Do do, bd phén nhan dién chi thi cta vi tri #5 (hoac
don vi ngudn tai nguyén #1 va don vi ngudn tai nguyén #2) theo quy tic dinh trudc #2 1a
0, nghia 13, bit "0" dugc st dung lam bd phan nhén dién chi thi ctia don vi nguén tai

nguyén #1 va don vi ngudn tai nguyén #2 theo quy tic dinh trudc #2.

Pon vi ngudn tai nguyén tuong (mg v6i vi tri #6 tai 16p thi ba trén Fig.4 1a don vi
nguon tai nguyén #3, va s6 luong cua cac bd mang phu duoc chia trong don vi ngudn tai
nguyén #3 la 4x26, théa man diéu kién xac dinh tuong Gng voi quy tic dinh trude #2,
nghia la, s6 luong cta cac bd mang phu dugce chira trong don vi ngudn tai nguyén #2 1a 16n
hon hodc bing véi sé luong bd mang phu duge dit trude twong Gmg véi quy tic dinh trude
#2. Do do, bd phan nhén dién chi thi cta vi tri #6 (hodc don vi ngudn tai nguyén #3) theo
quy tic dinh trude #2 1a 1. N6i cach khéc, don vi ngudn tai nguyén #3 dugc tao thanh bang
cach tich tu hai don vi nguén tai nguyén 2x26. Do do, b phéan nhén dién chi thi cta vi tri

#6 (hodc don vi ngudn tai nguyén #3) theo quy tic dinh trude #2 1a 1.

Chudi bit duoc tao thanh bodi cac bd nhan dién chi thi khac nhau dugc sinh ra cho
ngudn tai nguyén mién tin s6 can duoc chi dinh duge thé hién trén Fig.7 dya trén quy tic
anh xa loai 1 1a 111101, va trong so sanh vo&i phuong phdp sinh ra chudi bit trong tinh

trang k¥ thudt cuia sang ché, ba bit cua cac phan trén dau cé thé dugc du phong.

Mot cach tuong Ung, trong quy trinh xac dinh cua du cudi nhan, bén bit thir nhit
trong chudi bit chi thi viéc cAp phat cua cac don vi ngudn tai nguyén trong ngudn tai
nguyén mién tin sd can dugce chi dinh trong vi tri #1 t&i vi tri #4 tai 16p thi hai trén Fig.4.

Bo phan nhan dién chi thi thtt nhét 1a 1. Do d6, ddu cubi nhan c6 thé xéc dinh: s
luong cua cac bd mang phu duge chtra trong don vi ngudn tai nguyén (nghia 13, don vi

ngudn tai nguyén #1) trong vi trf #1 tai 16p tht hai trén Fig.4 thoa mén diéu kién xac dinh



33375

twong Ung véi quy téc dinh trude #1, nghia 13, s6 lugng clia cac by mang phu duoc chira
trong don vi ngudn tai nguyén trong vi tri #1 1a 16n hon hodc bang v6i s6 luong bd mang
phu dugc dat trude (nghia la, 2x26) twong ng véi quy tac dinh trude #1. N6i cach khac,
don vi nguén tai nguyén nam trong vi tri #1 duoc tao thanh boi viéce tich tu cua hai hodc

hon hai don vi ngudn tai nguyén 1x26.

B phan nhan dién chi thi tht hai 1a 1. Do d6, du cudi nhan c6 thé xéc dinh: s6 lugng
cia cac bd mang phu dugc chtra trong don vi ngudn tai nguyén (nghia 13, don vi ngudn tai
nguyén #2) trong vi tri #2 tai 16p thir hai trén Fig.4 thoa man diéu kién xéac dinh twong tng
voi quy tac dinh trude #1, nghia 1a, sb luong cua cac bd mang phu duoc chira trong don vi
ngudn tai nguyén trong vi tri #2 1a 1én hon hodc bang v6i s6 lwgng bd mang phu dugc dit
trude (nghfa 13, 2x26) tuong tmg véi quy téc dinh trude #1. Noi cach khac, don vi ngudn
tai nguyén nam trong vi tri #2 dugc tao thanh boi viée tich tu cia hai hodc hon hai don Vi

ngudn tai nguyén 1x26.

B phan nhan dién chi thi tht ba 1a 1. Do d6, ddu cubi nhan c6 thé xéc dinh: s6 lugng
cda cac bd mang phu dugc chtra trong don vi ngudn tai nguyén (nghia la, don vi ngudn tai
nguyén #3) trong vi tri #3 tai 16p thir hai trén Fig.4 thoa man diéu kién x4c dinh twong tmg
v6i quy tic dinh trudce #1, nghia 1, s6 luong ctia cac bd mang phu duge chira trong don vi
ngudn tai nguyén trong vi tri #3 1a 16n hon hodc bing vai s6 lugng bd mang phu duoc dit
truge (nghia 13, 2x26) twong tmg voi quy tac dinh trudc #1. Néi cach khac, don vi ngudn
tai nguyén nam trong vi tri #3 dugc tao thanh bai viée tich tu cia hai hodc hon hai don vi

ngudn tai nguyén 1x26.

B phan nhan dién chi thi tht tr 1a 1. Do do, du cudi nhan c6 thé xac dinh: s6 lugng
cta cac bd mang phu dugc chira trong don vi ngudn tai nguyén (nghia 1a, don vi ngudn tai
nguyén #3) trong vi tr #4 tai 16p th hai trén Fig.4 thoa man diéu kién xac dinh twong (mg
voi quy tac dinh trudc #1, nghia 1a, sb luong cta cac bd mang phu duge chira trong don vi
ngudn tai nguyén trong vi tri #4 12 16n hon hodc bing v6i s6 lugng bo mang phu duoc dit
truge (nghia 1a, 2x26) twong Gng voi quy tic dinh trude #1. Noi cach khac, don vi ngudn
tai nguyén nam trong vi tri #4 dugc tao thanh bai viée tich tu ctia hai hodc hon hai don Vi

ngudn tai nguyén 1x26.
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Bit thir nAm va bit tht sau trong chudi bit chi thi viéc cAp phat ctia cac don vi ngudn
tai nguyén trong ngudn tai nguyén mién tan sd can duoc chi dinh trong vi tri #5 va vi tri #6

tai 16p thar ba trén Fig.4.

Bo phan nhan dién chi thi thir ndm 1a 0. Do d6, ddu cudi nhan c6 thé xac dinh: s
luong ctia cac bd mang phu dugc chira trong don vi ngudn tai nguyén (nghia 13, don vi
ngudn tai nguyén #1 va don vi ngudn tai nguyén #2) trong vi tri #5 tai 16p th ba trén Fig.4
khong théa man diéu kién xac dinh tvong tmg véi quy téc dinh trudce #2, nghia 1, s6 luong
cia cac bd mang phu dugc chta trong don vi ngudn tai nguyén trong vi tri #5 nho hon s6
lwong bo mang phu dugc dat trude (nghia la, 4x26) twong tng vdi quy tic dinh trudc #2.
N6i cach khac, don vi nguon tai nguyén nam trong vi tri #5 khong dugc tao thanh boi viéc

tich tu cta hai don vi ngudn tai nguyén 2x26.

Do d6, véi tham khao tdi bd phan nhan dién chi thi thi nhét, bd phan nhan dién chi
thi thtr hai, va b phan nhan dién chi thi tht ndm, du cudi nhan c6 thé xac dinh ring cac
don vi ngudn tai nguyén nam trong vi tri #1 va vi trf #2 12 hai don vi ngudn tai nguyén
tong 2x26, nghia 1a, co thé x4c dinh ring ngudn tai nguyén mién tin s6 can duge chi dinh

chra don vi ngudn tai nguyén #1 va don vi ngudn tai nguyén #2.

Bo phan nhan dién chi thi tht sau 1a 1. Do d6, dau cudi nhan c6 thé xac dinh: s
lugng cia cac bd mang phu dugc chira trong don vi ngudn tai nguyén (nghia 1a, don vi
ngudn tai nguyén #3) trong vi tr #6 tai 16p tht ba trén Fig.4 thoa man diéu kién xé4c dinh
tuong Gng vai quy tic dinh trude #2, nghia 13, sb luong cia cac bd mang phu dugc chira
trong don vi ngudn tai nguyén trong vi tri #5 1a 16n hon hodac bang v&i s6 luong bd mang
phu dugc dat trude (nghia 1a, 4x26) tuong ung voi quy tdc dinh trude #2. Noi cach khéc,
don vi ngu@)n tai nguyén nam trong vi tri #5 duoc tao thanh bdi viée tich tu cta hai don Vi
ngudn tai nguyén 2x26.

Do d6, v6i tham khao t6i bd phan nhén dién chi thi thir ba, by phan nhan dién chi thi
thtt tu, va bd phan nhan dién chi thi thir sdu, ddu cudi nhan c6 thé xéc dinh rng don vi
ngudn tai nguyén nam trong vi tri #3 va vi tri #4 1a don vi ngudn tai nguyén tong 4x26,

nghia 13, ¢ thé x4c dinh rang nguon tai nguyén mién tan so can dugc chi dinh chira don vi
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ngudn tai nguyén #3.

Do d6, dau cubi nhan c6 thé xac dinh: don vi ngudn tai nguyén tht nhat (nghia 1a,
don vi ngudn tai nguyén #1) trong ngudn tai nguyén mién tin sé can duoc chi dinh 1a don
vi ngudn tai nguyén tong 2x26, don vi ngudn tai nguyén thir hai (nghia 13, don vi nguon tai
nguyén #2) trong ngudn tai nguyén mién tAn s can dugc chi dinh 1a don vi ngudn tai
nguyén tong 2x26, va don vi ngudn tai nguyén thtr ba (nghia 13, don vi ngudn tai nguyén
#3) trong ngudn tai nguyén mién tAn s cin dugc chi dinh 12 don vi ngudn tai nguyén tong

4x26.

Nhu dugec md ta & trén, quy trinh x4c dinh cua d4u cubi nhén 12 quy trinh ngugc véi
quy trinh x4c dinh cua dau cudi gui. Dé tranh lap lai, phan dudi ddy sé bo qua phin mo ta
chi tiét vé quy trinh x4c dinh cta dau cubi nhan 1a nguoc véi quy trinh xac dinh cua dau
cubi guri.

TAt nhién 1a, dé cap toi phuong an thuc hién 4 néu trén, theo vi du tiy chon khéc, voi
viéc cép phat cua cac don vi nguén tai nguyén dugc thé hién trén Fig.7, dau tién, viéc xac
dinh duoc thuc hién theo sb luong cua cac bd mang phu dugc chtra trong don vi nguén tai
nguyén lén nhét c6 thé duogc cdp phat va tuong (mg v6i bang thong 20Mhz hién tai, nghia
1a, quy tic dinh trude (dudi day s& goi la quy tic dinh trude #22 dé dé hiéu va dé phan
biét) twong Gng voi ) luong bd mang phu duge dat trude cia 242 dugce xac dinh, va xac
dinh duoc thuc hién dé thu tri sé cua bit loai 0. N6i cach khac, viéc cap phat cua cac don vi
ngudn tai nguyén tai 16p tht tu trén Fig.4 dugce s dung lam tiéu chi xac dinh, va viéc xac

dinh duoc thuc hién dé thu tri s6 cua bit loai 0.

Mot cach cu thé, trong quy trinh xac dinh cua dau cudi gui, viéc cép phat cta cac don
vi ngudn tai nguyén duoc thé hién trén Fig.7 1a: don vi ngudn tai nguyén #1, don vi ngudn
tai nguyén #2, don vi ngudn tai nguyén #0, va don vi nguon tai nguyén #3 (toan bd don vi
ngudn tai nguyén tai 16p thtt tu trén Fig.4), va cac sd luong cua cac bd mang phu duge
chuira trong céc don vi ngudn tai nguyén 1a 2x26, 2x26, 1x26, va 4x26 mdt cach tuong
tmg, khong thoa man didu kién xac dinh twong ing v6i quy tic dinh truée #22, nghia 14, sb

lrong cua cac bd mang phu duge chtra trong mot don vi bét ky trong sd don vi ngudn tai
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nguyén #0, don vi ngudn tai nguyén #1, don vi ngudn tai nguyén #2, va don vi ngudn tai
nguyén #3 khong bing véi sb luong bo mang phu dugc dat trude (nghia 1a, 242) tuong Ung
v6i quy tac dinh trude #22. Do d6, bd phan nhén dién chi thi ctia 16p thtr tu theo quy tac
dinh truéc #22 trén Fig.4 1a 0, va b phan nhan dién chi thi 1a tiy chon. Nghia 1, tri s6 cla
bit loai 0 12 0. Sau khi tri s ctia bit loai 0 da duoc thu, tri s6 ctia bit loai 1 néu trén s& tiép

tuc dugc thu theo cach duge thé hién trén Fig.7.

Fig.8 thé hién gian d6 cdy cta vi du khdc ctia quy trinh xac dinh dua trén quy tic 4nh
xa loai 1. Viéc st dung nguén tai nguyén mién tin s can dugc chi dinh véi biang thong
20MHz nhu 1a mdt vi du, nguén tai nguyén mién tin sd can duogc chi dinh chita mot don vi
ngudn tai nguyén tong 2x26 (dudi day s& goi 1a don vi ngudn te‘ﬁ nguyén #1' dé dé hiéu va
dé phan biét), ba don vi ngudn tai nguyén tong 1x26 (dudi day s€ goi la don vi ngudn tai
nguyén #2', don vi ngudn tai nguyén #3', va don vi ngudn tai nguyén #0' dé d& hieu va dé
phén biét), va mot don vi ngudn tai nguyén tong 4x26 (dudi day s€ goi la don vi ngudn tai

nguyén #4' dé d& hiéu va dé phan biét) tir trai sang phai trong chudi.

Cén chu ¥ rang, trong bang thong 20MHz, do mdt don vi ngudn tai nguyén tong 1x26
(nghia la, don vi ngudn tai nguyén #0") nam trong vi tri trung tim cta bang thong ludn ton
tai nén don vi ngudn tai nguyén cé thé duoc chi thi hoan toan. Do d6, phuong phéap 100
chu yéu la dé xac dinh bo phan nhan dién chi thi twong ung véi don vi nguén tai nguyén
bét ky trir don vi ngudn tai nguyén #0'. Dé tranh lap lai, phan dudi dy s& bo qua céac phén
md ta vé cac truong hop gidng nhau hoic tuong tu.

Pau tién, nhu duoc thé hién trén Fig.8, quy tic dinh trudc (nghia 13, quy tic dinh
trude #1) twong ng véi sb luong bd mang phu dugc dat trude 1a 2x26 duoc xac dinh, va
xé4c dinh dugc thuc hién tir trai sang phai trong chudi.

No6i cach khac, viéc cdp phat cia cac don vi ngudn tai nguyén tai 16p thit hai trén
Fig.4 duoc st dung lam tiéu chi xac dinh, va viéc xac dinh duoc thuc hién tr trdi sang phai
trong chudi.

Pon vi ngudn tai nguyén tuong tng voi vi tri #1 tai 16p tht hai trén Fig.4 1a don vi

nguon tai nguyén #1', va sb lugng cua cdc bd mang phu dugce chira trong don vi ngudn tai
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nguyén #1' la 2x26, théa man diéu kién xac dinh twong Gng véi quy tic dinh trude #1,
nghia 13, s6 lugng cla cdc bd mang phu duge chta trong don vi ngudn tai nguyén (nghia
1a, don vi ngudn tai nguyén #1') trong vi tri #1 1a 16n hon hoac bing v6i sd lugng bd mang
phu duoc dat trude tuong tng voi quy tac dinh trude #1. Do d6, bd phan nhan dién chi thi
cta vi tri #1 (hodc don vi ngudn tai nguyén #1') theo quy tic dinh trude #1 1a 1. No6i cach
khac, don vi ngudn tai nguyén #1 dugc tao thanh bang cach tich tu hai don vi ngudn tai
nguyén 1x26. Do do, bo phan nhén dién chi thi cta vi tri #1 (hodc don vi nguén tai nguyén

#1") theo quy tic dinh trude #1 1a 1.

Céc don vi ngudn tai nguyén twong Gng v6i vi tri #2 tai 16p thu hai trén Fig.4 1a don
vi ngudn tai nguyén #2' va don vi ngudn tai nguyén #3', va cac s6 luong cua cac bd mang
phu dugc chura trong don vi ngudn tai nguyén #2' va don vi ngudn tai nguyén #3' 1a 1x26,
khong thoa man didu kién xé4c dinh twong tng voi quy tic dinh trude #1, nghia 13, cac s6
luong cua cac bd mang phu duge chtra trong don vi ngudn tai nguyén #2' va don vi ngudn
tai nguyén #3' 1a nho hon s6 luong bd mang phu dugc dit trude twong tng voi quy tic
dinh trude #1. Do d6, bd phan nhan dién chi thi cia vi tri #2 (hodc don vi nguén tai
nguyén #2' va don vi ngudn tai nguyén #3') theo quy tac dinh trude #1 12 0. N6i cach khéc,
don vi ngudn tai nguyén #2' va don vi ngudn tai nguyén #3' khong duoc tao thanh boi viée
tich tu cua hai don vi nguén tai nguyén 1x26. Do d6, bd phan nhan dién chi thi cua vi tri
#2 (hodc don vi ngudn tai nguyén #2' va don vi ngudn tai nguyén #3') theo quy tic dinh
true #1 1a 0, nghia 13, bit "0" dugc st dung lam bd phan nhéan dién chi thi cua don vi

ngudn tai nguyén #2' va don vi ngudn tai nguyén #3' theo quy tac dinh trudc #1.

Pon vi ngudn tai nguyén tuong ung véi vi tri #3 tai 16p thir hai trén Fig.4 la don vi
ngudn tai nguyén #4' (nghia 1a, mot phan cia don vi ngudn tai nguyén #4'), va s6 luong
cta cac bé mang phu dugc chtra trong don vi ngudn tai nguyén #4' 1a 4x26, thdéa man didu
kién xac dinh tuong ung v4i quy téc dinh truée #1, nghia 13, sd lugng ctia cdc bd mang phu
dugc chtra trong don vi ngudn tai nguyén #4' 12 16n hon hodc bang vé6i s lugng bd mang
phu dugc dit trude twong ing voi quy tac dinh trude #1. N6i cach khac, don vi ngudn tai
nguyén #4' dugc tao thanh boi viée tich tu ctia hai don vi ngudn tai nguyén 1x26. Do do,

b6 phan nhén dién chi thi cua vi tri #3 theo quy tac dinh trude #1 1a 1.
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Ngoai ra, don vi ngudn tai nguyén tuong tmg v6i vi tri #4 tai 16p thu hai trén Fig.4 1a
don vi ngudn tai nguyén #4' (nghia la, mot phan cua don vi ngudn tai nguyén #4'), va s6
lugng cua cac bd mang phu dugc chia trong don vi ngudn tai nguyén #4' 1a 4x26, théa
man diéu kién xac dinh twong (g véi quy tic dinh trude #1, nghia 1a, sb luong cua cac bo
mang phu dugc chtra trong don vi ngudn tai nguyén #4' 1a 16n hon hodc bing véi s6 luong
bd mang phu dugc dat trude tuong ng v6i quy tac dinh trude #1. N6i cach khac, don vi
ngudn tai nguyén #4' dugc tao thanh bdi viée tich tu cua hai don vi ngudn tai nguyén 1x26.

Do d6, bd phan nhan dién chi thi cta vi tri #4 theo quy tdc dinh trude #1 1a 1.

Do d6, bd phan nhén dién chi thi cua don vi ngudn tai nguyén #4' nam trong vi tri #3

va vi tri #4 theo quy tac dinh trude #1 1a 11.

Sau d6, nhu duoc thé hién trén Fig.8, quy tic dinh trudc (dudi day s& goi 1a quy tic
dinh truéc #2 dé d& hiéu va d& phén biét) tuong tmg v6i s6 lugng bd mang phu duoc dat

truge clia 4x26 duge xac dinh, va viée xac dinh dugc thuc hién tir trdi sang phai.

Noi cach khéc, anh xa cp phét clia cac don vi ngudn tai nguyén tai 16p tht ba trén
Fig.4 dugc st dung lam tiéu chi xac dinh, va viéc xdc dinh dugc thuc hién tir trai sang phai

trong chuoi.

Céc don vi ngudn tai nguyén twong (mg v6i vi tri #5 tai 16p thir ba trén Fig.4 la don vi
ngudn tai nguyén #1', don vi ngudn tai nguyén #2', va don vi ngudn tai nguyén #3', va
khéng phin nao trong cic s6 luong ciia cac bd mang phu duge chira trong don vi ngudn tai
nguyén #1', don vi ngudn tai nguyén #2', va don vi ngudn tai nguyén #3' thdoa man didu
kién xac dinh tuong Ung véi quy tic dinh trude #2, nghia 13, cac s6 luong clia cac bd mang
phu duoc chtra trong don vi ngudn tai nguyén #1', don vi ngudn tai nguyén #2', va don vi
ngudn tai nguyén #3' tat ca déu nhé hon sé luong bd mang phu duge dit trude tuong Gng
vOi quy tic dinh trude #2. Do d6, bd phan nhéan dién chi thi cua vi tri #5 (hoac don vi
ngudn tai nguyén #1', don vi ngudn tai nguyén #2', va don vi ngudn tai nguyén #3') theo
quy tic dinh truée #2 1a 0. N6i cach khac, don vi ngudn tai nguyén #1', don vi ngudn tai
nguyén #2', va don vi ngudn tai nguyén #3' khong duoc tao thanh bdi viée tich tu cia hai

don vi nguén tai nguyén 2x26. Do do, bd phan nhan dién chi thi cua don vi ngu?)n tai
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nguyén #1', don vi ngudn tai nguyén #2', va don vi ngudn tai nguyén #3' theo quy tac dinh
truge #2 1a 0. Nghia 1, bit "0" dugc sit dung 1am b phén nhén dién chi thi cia don vi
ngudn tai nguyén #1', don vi ngudn tai nguyén #2', va don vi ngudn tai nguyén #3' theo

quy tic dinh trudc #2.

Ngoai ra, do né dugc xéc dinh theo quy tic 1 rang cac don vi ngudn tai nguyén trong
vi tri #5 tai 16p tha ba trén Fig.4 1a mot don vi ngudn tai nguyén 2x26 va hai don vi ngudn
tai nguyén 1x26, nén viéc cip phat cua vi tri #5 tai 16p tht ba trén Fig.4 hién da hoan
thanh. Do d6, bd phan nhén dién chi thi cia don vi ngu?)n tai nguyén #1', don vi nguf?)n tai
nguyén #2', va don vi ngudn tai nguyén #3' theo quy téc dinh trude #2 cling c6 thé duge bd

qua.

Pon vi ngudn tai nguyén twong Gng v&i vi tri #6 tai 16p thir ba trén Fig.4 1a don vi
ngudn tai nguyén #4°, va s6 luong cia cac bd mang phu duge chira trong don vi ngudn tai
nguyén #4’ 1a 4x26, théa man diéu kién xac dinh twong tmg v6i quy tic dinh trudc #2,
nghia 14, s6 lugng cua céc bd mang phu dugc chira trong don vi ngudn tai nguyén #4° 1a
16n hon hodc bang vé6i sd lugng bd mang phu duoc dat trude tuong ing véi quy tac dinh
truge #2. Do d6, bd phan nhan dién chi thi cta vi tri #6 (hodc don vi ngu?)n tai nguyén #4")
theo quy tac dinh truéc #2 1a 1. N6i cach khéac, don vi ngudn tai nguyén #4' duoc tao thanh
bang cach tich tu hai don vi ngudn tai nguyén 2x26. Do d6, bd phan nhan dién chi thi cua

don vi ngudn tai nguyén #4 theo quy tic dinh trude #2 1a 1.

Nghia la, chudi bit dugc tao thanh bdi cac bd nhan dién chi thi khic nhau dugc sinh ra
cho ngudn tai nguyén mién tan s can duoc chi dinh duoc thé hién trén Fig.8 dua trén quy
tic anh xa loai 1 12 101101 hodc 10111. Nghia la, so sanh véi phuwong phép dé sinh ra
chudi bit trong tinh trang k§ thuét cua sang ché, ba hodc bdn bit cia cac phan trén dau s&
dugc du phong.

TAt nhién 13, mdt cach tuong tu, dé cap t6i phuong an thuc hién 4 néu trén, theo vi du
tuy chon khéc, véi viée cAp phét cua cac don vi ngudn tai nguyén dugc thé hién trén Fig.8,
dau tién, viéc xac dinh dugc thuc hién theo sb lugng cia cac by mang phu dugce chira trong

don vi ngudn tai nguyén 16n nhét c6 thé duoc cdp phat va twong tmg v6i bang thong
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20Mhz hién tai, nghia 14, quy tic dinh truée (duGi diy s& goi la quy tic dinh trude #22 dé
d& hidu va d& phan biét) trong tmg véi sd lugng bo mang phu dugc dat trude ciia 242 dugce
x4c dinh, va xac dinh dugc thuc hién dé thu tri sd cua bit loai 0. Néi cach khac, viée cép
phat ctia cac don vi ngudn tai nguyén tai 16p tha tu trén Fig.4 dugce st dung lam ti€u chi

xac dinh, va viéc xc dinh dugc thue hién dé thu tri so cua bit loai 0.

Cu thé 13, trong quy trinh x4c dinh cta dau cubi gui, viec cAp phét cua cac don vi
ngudn tai nguyén dugc thé hién trén Fig.8 1a: don vi ngudn tai nguyén #1', don vi ngudn tai
nguyén #2', don vi ngudn tai nguyén #3', don vi ngudn tai nguyén #0', va don vi ngudn tai
nguyén #4', va cac s6 lwong cua cac bd mang phu duge chira trong cac don vi ngudn tai
nguyén 1a 2x26, 1x26, 1x26, 1x26, va 4x26 mot cach tuong Ung, khong théa mén diéu
kién x4c dinh tuong ung véi quy tic dinh trude #22, nghia 13, s6 luong clia cac bd mang
phu dugc chtra trong mot don vi bét ky trong s6 don vi ngudn tai nguyén #1', don vi ngudn
tai nguyén #2', don vi nguén tai nguyén #3', don vi nguén tai nguyén #0', va don vi nguén
tai nguyén #4' khong béng v6i sb lwong bd mang phu duge dat trude (nghia la, 242) tuong
ung vl quy tac dinh trude #22. Do d6, b phén nhén dién chi thi theo quy tic dinh trudc
#22 13 0, va bd phan nhan dién chi thi 1a tuy chon. Nghia a, tri sb ctia bit loai 0 1a 0. Sau
khi tri s ctia bit loai 0 da duge thu, tri sb cta bit loai 1 néu trén sé tiép tuc dugce thu theo

céch dugc thé hién trén Fig.8.

Noi cach khac, néu bd phan nhan dién chi thi tiry chon theo quy téc dinh trudc #22
duoc chua, thi chudi bit duge tao thanh béi cdc bd nhan dién chi thi khac nhau duoc sinh
ra cho ngudn tai nguyén mién tan sé cin dugc chi dinh duoc thé hién trén Fig.8 dua trén
quy tic anh xa loai 1 1a 0101101 hodc 010111, va so sanh v6i phuong phép dé sinh ra
chudi bit trong tinh trang k¥ thuét cia sang ché, hai bit hodc ba bit cia cic phan trén dau
c6 thé duge dy phong. Tuy chon 13, mét bit chi thi xem li¢u vi tri don vi ngudn tai nguyén
mic dinh 1a ¢6 sn hay khong s& con c6 thé duge chira.

Quy tic anh xa loai 1 va quy trinh xu 1y dua trén quy tdc anh xa loai 1 dugc mo ta &
trén voi tham khao t6i Fig.7 va Fig.8. Quy téc anh xa loai 2 va quy tic 4nh xa loai 3 va cac
quy trinh xu ly dua trén quy téc anh xa loai 2 va quy tic anh xa loai 3 dudi day s& dugc md

ta chi tiét v6i tham khéo t&i cac hinh tir Fig.9 dén Fig.14.
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Tuy chon 14, nguodn tai nguyén mién tan s6 can duoc chi dinh c6 tam doi xtmg; va
viéc x4c dinh chudi bit theo bd phén nhén dién chi thi chira:

xac dinh tht tu sap xép theo vi tri cia ting don vi nguodn tai nguyén trong nguén tai
nguyén mién tan s6 can dugc chi dinh so voi tdm doi xtng cua nguon tai nguyén mién tan

s0 can dugc chi dinh; va

xéc dinh, dua trén tht tu sip xép va theo bd phan nhan dién chi thi, chudi bit dé chi

thi nguon tai nguyén mién tan so can dugc chi dinh.

Cu thé 13, nhu duoc thé hién trén cAc hinh vé tur Fig.4 dén Fig.6, viéc cAp phat ctia cac
don vi ngudn tai nguyén (hodc céc vi tri don vi ngudn tai nguyén) cla ngudn tai nguyén
mién tin s bang thong 20MHz tai timg 16p 1a dbi xtng so véi don vi con ngudn tai
nguyén tong 1x26 nam trong vi tri trung tdm (nghfa 13, vi du cia tdm di xtmg); viée cp
phat cua céc don vi ngudn tai nguyén cla ngudn tai nguyén mién tin sb bang thong
40MHz tai timg 16p 1a dbi xtng so véi diém trung tAm (nghia 13, vi du khéac cta tdm i
xtng); viée cdp phat ctia cdc don vi ngudn tai nguyén la ngudn tai nguyén mién tin sb
bang thong 80MHz tai tung 16p la dbi xtng so véi don vi con ngudn tai nguyén tong 1x26
nam trong vi tri trung tdm (nghia la, mot vi du khac nita cua tam dbi xung); va viéc cép
phat cua cac don vi ngudn tai nguyén cla ngudn tai nguyén mién tin s6 biang thong
160MHz tai ting 16p la dbi xing so voi diém trung tAm (nghia la, m¢t vi du khéc nita cia
tam di xtng).

Theo phuong an thuc hién nay cua sang ché, dau cudi gui co thé xac dinh bd phan
nhan dién cua tung don vi ngudn tai nguyén theo mdi quy tic anh xa bang cach st dung
d6i xting néu trén.

B. Quy tic anh xa loai 2 (tuong Gng v6i phuong an thuc hién 2)

Theo phuong 4n thyc hién nay ciia sang ché, ddu cudi giti ¢6 thé xéc dinh bd phén
nhén dién cta tung don vi ngudn tai nguyén theo mdi quy tdc anh xa trong thtr tu gidm dan

cua céac sO luong bd mang phu duoc dat trude.

Trong truong hop nay, quy tac anh xa loai 2 (dudi day s& goi 1a quy tdc anh xa #B dé
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d& hiéu va d& phan biét) ¢6 thé dugc md ta nhu viée xac dinh xem liéu kich ¢& ctia don vi
ngudn tai nguyén nim trong vi tri mién tan sé cu thé (nghia 13, s6 lugng cia dugc chira cac
bo mang phu) trén phia bén trai hodc phia bén phai cta tam dbi xung 12 16n hon hoac bang
voi sb lwong bd mang phu duge dat trude twong tng véi quy tdc anh xa #B. Néu “dung”
duoc xac dinh, thi bo phan nhan dién chi thi cua vi tri mién tan sb theo quy tic anh xa #B
1a 1. Néu “sai” duogc xac dinh, thi bd phan nhan dién chi thi cta vi tr mién tan sb theo quy

tac anh xa #B 12 0.

No6i cach khac, thr tu néu trén cua cac sb lugng bd mang phu duoc dat trude co thé
tuong tng voi thur tu cua cac 16p duoc thé hién trén cac hinh vé tir Fig.4 dén Fig.6, nghia
13, dau cudi gt co thé xac dinh quy tac 4nh xa ﬁIO’ng tng véi tung 16p trong thir tu tr day
1én trén (nghia la, tht tu giam dan cua céac sb lugng bd mang phu duge dat trude) trong

viéc 4nh xa cap phat néu trén ciia cac don vi nguon tai nguyeén.

Fig.9 thé hién gian dd cdy cua vi du cua quy trinh xac dinh dua trén quy tdc anh xa
loai 3. Viéc str dung ngudn tai nguyén mién tdn sb can duogc chi dinh v6i bang thong
20MHz nhu 1a mot vi du, nguén tai nguyén mién tan sd can duogc chi dinh chita hai don vi
ngudn tai nguyén tong 2x26 (nghia 13, don vi ngudn tai nguyén #1 va don vi ngudn tai
nguyén #2), mot don vi ngudn tai nguyén tong 1x26 (nghia 13, don vi ngudn tai nguyén
#0), va mot don vi ngudn tai nguyén tong 4x26 (nghia la, don vi ngudn tai nguyén #3) tir

trai sang phai trong chudi.

Mot cach tuong tu, trong bang thong 20MHz, do mét don vi ngudn tai nguyén tong
1x26 (nghia la, don vi ngudn tai nguyén #0') nam trong vi tri & gitta cua bang thong ludn
tdn tai nén don vi ngudn tai nguyén co thé dugc chi thi hoan toan. Do d6, phuong phép
100 cht yéu 1a d& xac dinh bo phan nhan dién chi thi tuong Gng v6i don vi ngudn tai
nguyén bat ky trir don vi ngudn tai nguyén #0.

Thu nhét, nhu dugc thé hién trén Fig.9, viéc xac dinh dugc thuc hién theo sb lugng
cua cac bo mang phu dugc chtra trong don vi ngudn tai nguyén 16n nhit nim trén mot phia
cta vi tri mac dinh trong bang thong 20MHz, nghia 1a, quy tac dinh trudc (dudi day sé goi

1a quy tdc dinh trudc #3 dé d& hiéu va d& phan biét) twong tng v6i s6 lwong bd mang phu
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duoc dit trude 1a 4x26 duoc xac dinh, va viéc xac dinh dugc thuc hién tir trai sang phai

trong chudi.

Noi cach khac, viée cdp phat ctia cac don vi ngudn tai nguyén tai 16p thtt ba trén Fig.4
duoc st dung 1am tiéu chi x4c dinh, va viéc xac dinh dugc thuc hién tir trdi sang phai trong
chubi.

Theo quy trinh x4c dinh cua dau cudi giri, cac don vi ngudn tai nguyén tuong g voi
vi tri #5 (trén phia bén trai cia tam dbi xtng ctia 20MHz) tai 16p thir ba trén Fig.4 1a don vi
ngudn tai nguyén #1 va don vi ngudn tai nguyén #2, va cac sd luong clia cc bo mang phu
duoc chira trong don vi ngudn tai nguyén #1 va don vi ngudn tai nguyén #2 1a 2x26,
khong théa man diéu kién x4c dinh twong Ung véi quy thc dinh trude #3, nghia 13, cac sd
luong cta cac bd mang phu dugc chira trong don vi ngudn tai nguyén #1 va don vi ngudn
tai nguyén #2 khong bing véi sd lwong by mang phu dugc dit trude (nghia 1, 4x26)
tuong Gng vol quy tac dinh trudce #1. Do d6, bd phan nhan dién chi thi cta vi tri #1 (hodc
don vi ngudn tai nguyén #1 va don vi ngudn tai nguyén #2) theo quy tic dinh trude #3 1a

0.

Pon vi ngudn tai nguyén twong tmg v6i vi tri #6 (nghia 1 trén phia bén phai cla tam
d6i xing ctia 20MHz) tai 16p tha ba trén Fig.4 1a don vi ngudn tai nguyén #3', va s6 luong
cua cac bd mang phu dugc chira trong don vi ngudn tai nguyén #3' 1a 4x26, thda man diéu
kién xac dinh tuong ng v61 quy tac dinh trudc #3, nghia 1a, sb luong cia cac bd mang phu
duoc chira trong don vi ngudn tai nguyén #2 la bang véi sd lwong bd mang phu duge dit
trudc tuong Ung v4i quy tdc dinh trudc #3. Do d6, bd phan nhan dién chi thi cta vi tri #3

(hodc don vi ngudn tai nguyén #3) theo quy tac dinh trudc #3 1a 1.

O day, trong bang thong 20MHz, do loai ctia don vi ngudn tai nguyén 16n nhit trén
mdt phia cta tim ddi xting la 4x26 RU (trr viéc 242 RU duoc cap phét t6i mot nguoi st
dung cho viéc truyén don ngudi sit dung), viée cip phat cla ngudn tai nguyén mién tan sd
trén phia phai cua tam d6i xtng, nghia 13, ngudn tai nguyén mién tan sd twong tmg véi vi

tri #6 (hodc vi tri #3 va vi tri #4), dugc hoan thanh.

Sau do, nhu duogc thé hién trén Fig.9, quy tac dinh trude (dudi diy sé& goi la quy tic
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dinh truée #4 dé d& hiéu va dé phan biét) twong ung voi sb luong bd mang phu dugc dit

trude cia 2x26 duoc xac dinh, va viéc xac dinh dugc thuc hién tir trai sang phai.

No6i cach khac, viéc cdp phat cia cac don vi ngudn tai nguyén tai 16p tht hai trén
Fig.4 duoc st dung lam tiéu chi xac dinh, va viéc xac dinh duge thuc hién tir trai sang phai

trong chudi.

Pon vi ngudn tai nguyén tuong tmg véi vi tri #1 (nghia 13, trén phia bén tréai cia tdm
d6i xtmg of 10MHz) tai 16p thir hai trén Fig.4 1a don vi ngudn tai nguyén #1, va s6 luong
cla cac bd mang phu duogc chua trong don vi ngudn tai nguyén #1 1a 2x26, thda man didu
kién x4c dinh twong ing vo1 quy tac dinh trudc #4, nghia 1a, ) luong cta cac bd mang phu
dugc chua trong don vi ngudn tai nguyén #1 1a bang véi s6 lwong bd mang phu dugc dit
trude twong tng voi quy tic dinh trude #4. Do do, bd phan nhén dién chi thi cia vi tri #1

(hodc don vi ngudn tai nguyén #1) theo quy tic dinh trudc #4 1a 1.

Don vi ngudn tai nguyén tuong Gmg v6i vi tri #2 (nghia 14, trén phia bén phai cua tdm
dbi xtmg of 10MHz) tai 16p tht hai trén Fig.4 1a don vi ngudn tai nguyén #2, va s6 luong
cia cac bd mang phu dugc chua trong don vi ngudn tai nguyén #2 1a 2x26, thoa man didu
kién xac dinh tuong img vo1 quy tic dinh truc #4, nghia 13, s6 lugng cia cdc bd mang phu
dugc chia trong don vi ngudn tai nguyén #2 1a bang voi s6 luong bo mang phu duge dit
trudc twong ng voi quy tac dinh truéc #4. Do d6, bd phan nhan dién chi thi cta vi tri #2

(hodc don vi ngudn tai nguyén #2) theo quy tac dinh trudc #4 1a 1.

Do d6, viéc cép phat ctia ngudn tai nguyén mién tin sb trén phia bén trai cua tim a6i
xing, nghia la, ngudn tai nguyén mién tan sb twong Gng vé&i vi tri #5 (hodc vi tri #1 va vi
tri #2), la hoan thanh.

Chudi bit duogc tao thanh boi cac bd nhan dién chi thi khac nhau dugc sinh ra cho
ngudn tai nguyén mién tin s6 can duoc chi dinh dugc thé hién trén Fig.9 dya trén quy tic
anh xa loai 2 1a 0111, va trong so sanh v6i phuong phap sinh ra chudi bit trong tinh trang
k¥ thuat cua sang ché, ndm bit cta céc phan trén dAu c6 thé dugc du phong.

Mot cach tuong tng, trong quy trinh xdc dinh cua dAu cudi nhén, hai bit thr nhat

trong chudi bit chi thi viéc cip phat cta cac don vi nguon tai nguyén trong nguodn tai
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nguyén mién tan sb can duoc chi dinh trong vi tri #5 va vi tri #6 tai 16p tht ba trén Fig.4.

B¢ phan nhan dién chi thi thr nhit 1a 1. Do do, dau cudi nhan ¢6 thé xac dinh: s
lugng cta cadc bd mang phu dugce chira trong don vi ngudn tai nguyén (nghia 13, don vi
ngudn tai nguyén #1 va don vi ngudn tai nguyén #2) trong vi tri #5 tai 16p thu ba trén Fig.4
khong théa méan diéu kién xac dinh twong tmg v6i quy téc dinh trude #3, nghia 13, sé lugng
cia cac bd mang phu dugc chtra trong don vi ngudn tai nguyén trong vi tri #35 khong bang
véi sb luong bd mang phu duoc dit true (nghia la, 4x26) twong ung voi quy tic dinh
trude #3. No6i cach khac, don vi ngudn tai nguyén nam trong vi tri #5 khong phai 1a don vi

ngudn tai nguyén tong 4x26.

B6 phan nhan dién chi thi thtr hai 12 1. Do do, du cudi nhan c6 thé xdc dinh: s6 lugng
cta cac bd mang phu dugc chtra trong don vi ngudn tai nguyén (nghia la, don vi ngudn tai
nguyén #3) trong vi tri #6 tai 16p thir ba trén Fig.4 thoa man diéu kién xac dinh tuong (mg
v6i quy tac dinh trudce #3, nghia 14, s6 luong clia cac bd mang phu duge chira trong don vi
ngudn tai nguyén trong vi tri #6 1a bang v&i s6 lugng bd mang phu duge dat trude (nghia

1, 4%26) tuong tng véi quy tic dinh trudce #3.

Do dé, v6i tham khio téi bd phan nhén dién chi thi thtr hai, diu cudi nhan c¢6 thé xéc
dinh rang don vi ngudn tai nguyén ndm trong vi tri #6 1a don vi nguodn tai nguyén tong
4x26, nghia 13, dau cudi nhan c6 thé x4c dinh rang don vi ngudn tai nguyén trén phia phai
clia tam d6i xtng 1a don vi ngudn tai nguyén tong 4x26. Do d6, don vi ngudn tai nguyén
#3 (vi tri #3, vi tri #4, hodc vi tri #0) nam trén phia phai cua tdm dbi xung co thé duogc xac

dinh.

Do d6, dAu cubi nhan c6 thé xac dinh ring bit thir ba va bit thir tw trong chudi bit chi
thi viéc cap phét ctia cac don vi nguon tai nguyén trong ngudn tai nguyén mién tin s6 can
duoc chi dinh trong vi tri #1 va vi tri #2 tai 16p thir hai trén Fig.4.

B¢ phan nhan dién chi thi tht ba la 1. Do do, ddu cudi nhan c6 thé xéc dinh: s6 lugng
cua cac bd mang phu dugc chtra trong don vi ngudn tai nguyén (nghia 1a, don vi ngudn tai
nguyén #1) trong vi tri #1 tai 16p th@ hai trén Fig.4 théa mén diéu kién xac dinh twong tng

v6i quy tic dinh trudce #4, nghia 13, s6 luong cua cac bo mang phu duge chta trong don vi
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ngudn tai nguyén trong vi tri #1 1a bing v6i sd luong bd mang phu duge dit trude (nghia
1a, 2x26) tuong Gng v6i quy tic dinh trude #4. Noi cach khac, don vi ngudn tai nguyén

nam trong vi tri #1 1a don vi ngudn tai nguyén tong 2x26.

Bo phan nhan dién chi thi tht tr 12 1. Do d6, dAu cudi nhan c6 thé xac dinh: s6 lugng
cla cac bd mang phu dugc chira trong don vi ngudn tai nguyén (nghia 13, don vi ngudn tai
nguyén #2) trong vi tri #2 tai 16p thir hai trén Fig.4 thoa man diéu kién xac dinh twong tng
v6i quy tic dinh trudc #4, nghia 1a, s6 lugng ctia cac bd mang phu duge chira trong don vi
ngudn tai nguyén trong vi tri #2 1a béng v6i sd lwong bd mang phu dugce dit trude (nghia
la, 2x26) twong Ung v4i quy tdc dinh trudc #4. Noi cach khéac, don vi ngudn tai nguyén

nam trong vi tri #2 1a don vi ngudn tai nguyén tong 2x26.

Do do, v4i tham khao téi bd phan nhan dién chi thi tha nhét, bd phan nhéan dién chi
thi thr ba, va bd phan nhan dién chi thi thir tu, dau cudi nhan co thé xac dinh réng cac don
vi ngudn tai nguyén nam trong vi tri #1 va vi tri #2 13 hai don vi ngudn tai nguyén tong
2x26, nghia 13, ¢6 thé xac dinh rang ngudn tai nguyén mién tin sb can duoc chi dinh chira

don vi ngudn tai nguyén #1 va don vi ngudn tai nguyén #2.

Do d6, dau cubi nhan c6 thé xac dinh: don vi ngudn tai nguyén tht nhat (nghia 13,
don vi ngudn tai nguyén #1) trong ngudn tai nguyén mién tin sb can duoc chi dinh 1a don
vi ngudn tai nguyén tong 2x26, don vi ngudn tai nguyén thtt hai (nghia 13, don vi ngudn tai
nguyén #2) trong ngudn tai nguyén mién tan s6 can duoc chi dinh la don vi ngudn tai
nguyén tong 2x26, va don vi ngudn tai nguyén tht ba (nghia 1a, don vi ngudn tai nguyén
#3) trong nguon tai nguyén mién tin sé cAn duoc chi dinh 1a don vi ngudn tai nguyén tong
4x26.

Nhu duge mo ta & trén, quy trinh xéc dinh cia dau cudi nhan 1a quy trinh ngugc véi
quy trinh xac dinh cua déu cudi giri. PE tranh lap lai, phan dudi day s& boé qua phan mo ta
chi tiét v& quy trinh x4c dinh cua dau cudi nhan 1a nguge véi quy trinh xac dinh cla dau
cudi giri.

TAt nhién 13, mot cach tuong tu, dé cap t6i phuong an thuc hién 4 néu trén, theo vi du

tiry chon khéc, véi viée cap phat cua cac don vi nguon tai nguyén duge thé hi¢n trén Fig.9,
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dau tién, viéc xac dinh duogc thuc hién theo $6 lugng cua cac bd mang phu dugce chira trong
don vi ngudn tai nguyén 16n nhét c6 thé duge cdp phat va tuong Ung véi bang thong
20MHz, nghia 14, quy téc dinh trudce (dudi day s& goi 1a quy tic dinh trude #22 dé dé hiéu
va dé phan biét) twong ung vai s6 luong bo mang phu dugc dat trude cia 242 duge xac
dinh, va xac dinh duoc thuc hién dé thu trj sd cua bit loai 0. N6i cach khac, viéc cép phat
ctia cac don vi ngudn tai nguyén tai 16p thr tu trén Fig.4 dugc st dung lam ti€u chi xéc

dinh, va viéc xac dinh dugc thuc hién dé thu tri s6 cua bit loai 0.

Cu thé 13, trong quy trinh xac dinh cia dau cubi gui, viec cAp phét cua cac don vi
ngudn tai nguyén duge thé hién trén Fig.9 1a: don vi ngudn tai nguyén #1, don vi ngudn tai
nguyén #2, don vi ngudn tai nguyén #0, va don vi ngudn tai nguyén #3, va cc s6 luong
cua cac bo mang phu dugc chira trong cac don vi ngudn tai nguyén 1a 2x26, 1x26, 1x26,
1x26, va 4x26 mdt cach tuong ung, khong thoa man diéu kién xéc dinh twong g véi quy
tdc dinh trudce #22, nghia Ia, $6 luong cta cac bd mang phu duge chua trong mot don vi
bat ky trong s6 don vi ngudn tai nguyén #1, don vi ngudn tai nguyén #2, don vi ngudn tai
nguyén #0, va don vi nguon tai nguyén #3 khong béing vai sd lwgng bd mang phu duge dat
trude (nghia la, 242) twong Ung vo1 quy tac dinh trude #22. Do d6, bd phan nhan dién chi
thi theo quy tac dinh trudc #22 14 0, va bd phan nhén dién chi thi la thy chon. Nghia 1a, tri
s6 clia bit loai 0 1a 0. Sau khi trj s6 cta bit loai 0 da duge thu, tri s6 cua bit loai 2 néu trén

s& tiép tuc duogc thu theo cach duge thé hién trén Fig.9.

Noi cach khac, néu bd phan nhan dién chi thi tiry chon theo quy téc dinh trude #22
duoc chira, thi chudi bit dugc tao thanh boi cac bd nhén dién chi thi khac nhau dugc sinh
ra cho nguén tai nguyén mién tan sd can duoc chi dinh duogc thé hién trén Fig.9 dua trén
quy tic 4nh xa loai 2 1a 00111, va so sanh v6i phuong phép dé sinh ra chudi bit trong tinh
trang k¥ thudt cua sang ché, bdn bit cua céc phan trén dau co thé dugc du phong. Tuy chon
la, mot bit chi thi xem liéu vi tri don vi nguén tai nguyén méac dinh la co san hay khong sé&

con c¢o6 theé duoc chira.

Fig.10 thé hién giin d6 cay cta vi du khac cta quy trinh x4c dinh dua trén quy tac
anh xa loai 2. Viéc st dung nguén tai nguyén mién tin sd can duogc chi dinh véi bing

thong 40MHz nhu 12 mét vi dy, nguon tai nguyén mién tan s6 can dugc chi dinh chira hai
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don vi ngudn tai nguyén tong 2x26 (dudi day s& goi 1a don vi ngudn tai nguyén #1" va don
vi ngudn tai nguyén #2" dé d& hiéu va d& phan biét), mot don vi ngudn tai nguyén tong
1x26 (dudi day s€ goi la don vi ngudn tai nguyén #0" dé d& hiéu va dé phan biét), mot don
vi ngudn tai nguyén tong 4x26 (dudi day s& goi 1a don vi ngudn tai nguyén #3" dé dé hiéu
va dé phan biét), va mot don vi ngudn tai nguyén tong 4x26 (dudi day s& goi 1a don vi

ngudn tai nguyén #4" dé d& hiéu va dé phan biét) tlr trai sang phai trong chudi.

Thtr nhét, nhu duoc thé hién trén Fig.10, sb lugng cua cac bd mang phu dugc chura
trong don vi ngudn tai nguyén 16n nhét trong bang thong 40MHz duge xac dinh, nghia 1a,
quy tic dinh truée (dudi day s& goi 1a quy tic dinh trude #7 dé dé hiéu va d& phén biét)
tuong Ung véi sb luong bd mang phu dugc dit trude cia 242 duge xac dinh, va xac dinh

duoc thuc hién tir trai sang phai trong chudi.

Noi cach khac, viée cap phat ctia cdc don vi ngudn tai nguyén tai 16p thtr tu trén Fig.5
duoc st dung lam tiéu chi xac dinh, va viéc xac dinh dugc thuc hién tir tréi sang phai trong
chudi.

Theo quy trinh x4c dinh cua dau cubi gui, cac don vi ngudn tai nguyén tuong tmg voéi
vi tri #A (nghia la, trén phia bén trai cua tdm dbi xtng of 40MHz) tai 16p tha tu trén Fig.5
la don vi ngudn tai nguyén #1", don vi ngudn tai nguyén #2", don vi ngudn tai nguyén #0",
va don vi ngudn tai nguyén #3", va cic s6 lwong cia cdc bd mang phu dugc chira trong céc
don vi ngudn tai nguyén khong phéi 1a 242, khong thoa man didu kién xac dinh twong Gng
v6i quy tic dinh trudc #7, nghia 13, cac sb luong clia cac bd mang phu duge chira trong
don vi ngudn tai nguyén #1", don vi ngudn tai nguyén #2", don vi nguon tai nguyén #0",
va don vi ngudn tai nguyén #3" khong bang v6i s6 lugng bd mang phu duge dit trude
(nghia la, 242) tuong Umg vé1i quy tac dinh trudc #7. Do d6, bd phan nhan dién chi thi ctia
vi tri #A (hodc don vi ngudn tai nguyén #1", don vi ngudn tai nguyén #2", don vi ngudn tai

nguyén #0", va don vi ngudn tai nguyén #3") theo quy tic dinh trude #7 12 0.

Don vi ngudn tai nguyén tuong tng véi vi tri #B (nghia 14, trén phia phai ctia tim a6i
xung cua 40MHz) tai 16p thir tu trén Fig.5 1a don vi ngudn tai nguyén #4", va s6 luong cua

cac bd mang phu dugc chura trong don vi ngudn tai nguyén 4" 1a 242, théa man diéu kién
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xé4c dinh tuong ung véi quy tic dinh trudc #7, nghia Ia, s6 luong ciia cac bd mang phu
duoc chira trong don vi ngudn tai nguyén #4" 1a bang v6i sd lwong bd mang phu dugc dit
trudc twong Gng va1 quy tac dinh trude #7. Do d6, bd phan nhan dién chi thi cta vi tri #B

(hodc don vi ngudn tai nguyén #4") theo quy tac dinh trude #7 1a 1.

() day, trong bang thong 40MHz, do loai ciia don vi ngudn tai nguyén 16n nhat la 242,
nén viéc cip phat ctia ngudn tai nguyén mién tan sd trén phia phai cia tim d6i xtmg, nghia

1a, nguodn tai nguyén mién tan s6 twong tng vo6i vi tri #B, 1a hoan thanh.

Sau d6, nhu duge thé hién trén Fig.10, s6 lugng ctia cac bd mang phu duoc chira
trong don vi ngudn tai nguyén 16n nhét trén mot phia cta tim d6i xtng trong bing thong
20MHz, trong ngudn tai nguyén mién tin sé bang thong 20MHz khong dugc cAp phat mot
céch hoan toan trén phia bén trai ctia tim déi xting dugc xac dinh, nghia 1a, quy tic dinh
trude (dudi day s& goi 1a quy tic dinh trudce #8 dé d& hiéu va dé phan biét) twong mg véi
) luong bd mang phu duogc dat trude cua 4x26 duoc xac dinh, va xac dinh dugc thye hién

tir trai sang phai trong chudi.

Noi cach khac, viée cdp phat ciia cac don vi ngudn tai nguyén tai 16p tht ba trén Fig.5
duoc st dung lam tiéu chi xac dinh, va viéc xac dinh dugc thuc hién tir trai sang phai trong
chudi.

Theo quy trinh xé&c dinh cua dau cudi gui, cac don vi ngudn tai nguyén tuong ng véi
vi tri #C (trén phia bén trai cua tam dbi xtmg 20MHz) tai 16p tht ba trén Fig.5 1a don vi
ngudn tai nguyén #1" va don vi ngudn tai nguyén #2", va céc s6 luong clia cac bd mang
phu duogc chtra trong don vi ngudn tai nguyén #1" va don vi ngudn tai nguyén #2" 1a 2x26,
khong théa man diéu kién xac dinh twong ung véi quy tic dinh true #8, nghia 13, céc sb
lugng cua cac bd mang phu duge chira trong don vi ngudn tai nguyén #1" va don vi ngudn
tai nguyén #2" khong bing véi s6 luong bo mang phu dugce dit trude (nghia la, 4x26)
tuong Ung véi quy tic dinh trudc #8. Do d6, bd phan nhan dién chi thi cta vi tri #C (hodc
don vi ngudn tai nguyén #1" va don vi ngudn tai nguyén #2") theo quy tac dinh trudc #8 1a

0.

Ngoai ra, trong bang thong 20MHz, do mdt don vi ngudn tai nguyén tong 1x26 (nghia
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13, don vi ngudn tai nguyén #0") ndm trong vi tri ¢ gitta cla bang thong ludn ton tai nén

don vi nguon tai nguyén cé thé dugc chi thi hoan toan.

Pon vi ngudn tai nguyén twong Gng véi vi tri #D (nghia 1a, trén phia phai ctia tim d6i
xtng of 20MHz) tai 16p thur ba trén Fig.5 1a don vi ngudn tai nguyén #3", va s6 luong cla
cac bd mang phu dugc chua trong don vi ngudn tai nguyén #3" 1a 4x26, thda man didu
kién xac dinh tuong ting v6i1 quy tac dinh trudce #8, nghia 1a, ) luong cta cac bd mang phu
duoc chra trong don vi ngudn tai nguyén #3" 1a bang véi sé lwong bd mang phu dugc dat
trudc tuong Gng voi quy tac dinh trude #8. Do d6, bd phan nhéan dién chi thi cta vi tri #D

(hodc don vi ngudn tai nguyén #3") theo quy tic dinh trudc #8 1a 1.

O day, trong bing thong 20MHz, do loai cua don vi ngudn tai nguyén 16n nhat 13
4x26, nén viéc cp phat ctia ngudn tai nguyén mién tan sb trén phia phai cua tim dbéi xtng,

nghia 13, nguon tai nguyén mién tan so tuong ung véi vi tri #D, 1a hoan thanh.

Sau dé, nhu dugc thé hién trén Fig.10, quy tic dinh trude (dudi ddy s& goi 1a quy tic
dinh trude #9 dé d& hiéu va dé phan biét) twong Ung voi sb luong bd mang phu dugc dat

trude cua 2x26 dugc xac dinh, va viéc xac dinh dugc thuc hién tir trai sang phai.

No6i cach khéc, viéc cip phat cta cac don vi ngudn tai nguyén tai 16p tht hai trén
Fig.5 dugc st dung lam tiéu chi xac dinh, va viéc xac dinh dugc thuc hién tir trdi sang phai

trong chuoi.

Pon vi ngudn tai nguyén tuong tmg véi vi tri #E (nghia 14, trén phia bén trdi cia tam
d6i xtmg cua 10MHz) tai 16p tht hai trén Fig.5 1a don vi ngudn tai nguyén #1", va s6
luong cta cac bd mang phu dugce chira trong don vi ngudn tai nguyén #1" 1a 2x26, thoa
man diéu kién xac dinh tuong tng v4i quy tac dinh trude #9, nghia 1a, sb lugng cua cac bo
mang phu duoc chira trong don vi ngudn tai nguyén 1" 1a bing vai s6 lugng bo mang phu
dugc dit trude tuong img véi quy tac dinh trude #9. Do d6, bd phan nhan dién chi thi cua

vi tri #E (hodc don vi ngudn tai nguyén 1") theo quy tic dinh trudc #9 1a 1.

Pon vi ngudn tai nguyén twong tng véi vi tri #F (nghia 14, trén phia phai clia tim dbi
xung cua 10MHz) tai 16p thw hai trén Fig.5 la don vi ngudn tai nguyén #2", va s6 luong

cua cac bo mang phu dugc chura trong don vi ngudn tai nguyén #2" 1a 2x26, théa man diéu
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kién xdc dinh twong Gmg véi quy tic dinh trudc #9, nghia 1a, s6 lugng ciia cac bd mang phu
duoc chira trong don vi ngudn tai nguyén 2" 1a bang véi s6 lugng bd mang phu duge dat
trude twong ung voi quy tic dinh trude #9. Do do, bo phan nhan dién chi thi ctia vi tri #F

(hodc don vi ngudn tai nguyén 2") theo quy tic dinh trudc #9 1a 1.

Céan chu ¥ rang, trong phan md ta néu trén, dé tuong ung véi viéc xu 1y trong céc
bang thong khac nhau, cac danh dAu khéc nhau duge st dung dé phan biét quy tic dinh
trude #3 va quy tic dinh trude #8, cling nhu quy tic dinh trude #4 va quy tac dinh trude
#9; tuy nhién, cac s6 luong bd mang phu dugc dit trude twong tmg voi cac quy tac dinh

trude la giong nhau.

Chudi bit duoc tao thanh béi cdc bd nhan dién chi thi khac nhau dugce sinh ra cho
ngudn tai nguyén mién tin sé can duoc chi dinh duoc thé hién trén Fig.10 dua trén quy tac
anh xa loai 1 1a 010111, va trong so sanh v6i phuong phdp sinh ra chudi bit trong tinh

trang k§ thuét ctia sang ché, 12 bit cta cac phn trén dau c6 thé duoc du phong.

TAt nhién 13, médt cach tuong tu, dé cap t6i phuong an thuc hién 4 néu trén, theo vi du
tuy chon khac, vé1 viec cép phat cua cac don vi ngudn tai nguyén dugc thé hién trén
Fig.10, dau tién, viéc xac dinh duoc thuc hién theo 36 luong cta cac by mang phu dugc
chtra trong don vi ngudn tai nguyén 16n nhat c6 thé duoc cap phat va tuong ing véi bang
thong 40MHz, nghia 14, quy tac dinh truée (dudi day s& goi la quy tic dinh trude #23 dé dé
hiéu va dé phan biét) tuong ung vai s6 luong bd mang phu duoc dit trude cua 484 duge
xdc dinh, va xac dinh dugc thuc hién dé thu tri sb cua bit loai 0. N6i cach khac, viéc cép
phat ctia cac don vi nguon tai nguyén tai 16p thtt ndm trén Fig.5 duge sir dung 1am tiéu chi

xac dinh, va viéc xac dinh duoc thuc hién dé thu tri sO cta bit loai 0.

Cu thé 13, trong quy trinh xac dinh cta du cubi gui, viéc cap phat cta cac don vi
nguon tai nguyén dugc thé hién trén Fig.10 1a: don vi ngudn tai nguyén #1", don vi ngudn
tai nguyén #2", don vi ngudn tai nguyén #0", don vi ngudn tai nguyén #3", va don vi ngudn
tai nguyén #4", va cic sb luong clia cac bd mang phu duge chtra trong cac don vi ngudn tai
nguyén 1a 2x26, 2x26, 1x26, 4x26, va 242 mot cach twong ing, khong thoa mén diéu kién

xac dinh tuong Gng véi quy tc dinh truge #22, nghia 14, s6 luong ctia cdc bd mang phu
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duoc chtra trong mot don vi bat ky trong s6 don vi ngudn tai nguyén #1", don vi ngudn tai
nguyén #2", don vi ngudn tai nguyén #0", don vi ngudn tai nguyén #3", va don vi ngudn tai
nguyén #4" khong bang véi sd lugng bd mang phu duge dat trude (nghia 1a, 484) tuong
ung véi quy tac dinh trudc #23. Do d6, bd phan nhan dién chi thi theo quy tic dinh trudc
#23 12 0, va bd phan nhéan dién chi thi 1a ty chon. Nghia la, tri s6 cta bit loai 0 14 0. Sau
khi tri s6 cua bit loai 0 da duoc thu, tri sb cua bit loai 2 néu trén sé tiép tuc dugc thu theo

cach duge thé hién trén Fig.10.

Noi cach khac, néu bo phén nhan dién chi thi ty chon theo quy tic dinh trude #23
duoc chia, thi chudi bit duge tao thanh bdi cac bo nhan dién chi thi khdc nhau dugc sinh
ra cho ngudn tai nguyén mién tin s cAn dugc chi dinh duoc thé hién trén Fig.10 dya trén
quy tic anh xa loai 2 1a 0010111, va so sanh v&i phuong phip dé sinh ra chudi bit trong
tinh trang k¥ thuat cua sang ché, 11 bit ctia cac phan trén du c6 thé dugce du phong. Tuy
chon 14, hai bit chi thi xem li€u hai vi tri don vi nguén tai nguyén mic dinh 1a ¢o san hay

khong s€ con ¢ thé dugc chira.

Fig.11 thé hién gidn dd cdy cua vi du khéc nita cua quy trinh xac dinh dya trén quy
tac anh xa loai 2. Viéc str dung nguén tai nguyén mién tan sb can duoc chi dinh véi bing
thong 80MHz nhu 1a mot vi du, ngudn tai nguyén mién tan sé can dugc chi dinh chira mot
don vi ngudn tai nguyén tong 4x26 (dudi day s& goi 1a don vi ngudn tai nguyén #1'" dé dé
hiéu va dé phan biét), mot don vi ngudn tai nguyén tong 1x26 (dudi ddy s& goi la don vi
ngudn tai nguyén #0" dé d& hiéu va d& phan biét), mot don vi ngudn tai nguyén tong 4x26
(dudi day sé goi 1a don vi ngudn tai nguyén #2" dé d& hiéu va dé phan biét), mot don vi
ngudn tai nguyén tong 242 (dudi ddy s& goi 1a don vi ngudn tai nguyén #3" d¢ d& hiéu va
dé phan biét), mot don vi ngudn tai nguyén tong 1x26 (dudi day s€ goi la don vi ngudn tai
nguyén #00" dé dé hiéu va dé phan biét), va mot don vi ngudn tai nguyén tong 2x242
(dudi day s€ goi la don vi ngudn tai nguyén #4'" dé d& hiéu va dé& phan biét) tur trai sang

phai trong chudi.

Tht nhét, nhu dugc thé hién trén Fig.11, sb luong cta cac bo mang phu dugc chira
trong don vi ngudn tai nguyén 16n nhét nam trén mot phia tAm dbi xtng trong bang thong

80MHz duoc xac dinh, nghia 13, quy tic dinh trude (duéi day s& goi la quy tac dinh truéc
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#10 dé d& hiéu va dé phan biét) twong ung voi s6 lugng bd mang phu dugce dit trude cua

2x242 duoc xac dinh, va xac dinh dugc thuc hién tr trdi sang phai trong chudi.

Noi cach khac, viéc cap phat cia cac don vi ngudn tai nguyén tai 16p thtt ndm trén
Fig.6 dugc st dung lam tiéu chi xac dinh, va viéc xdc dinh dugc thuc hién tur trai sang phai

trong chuodi.

Trong quy trinh xac dinh cua du cudi g, cac don vi ngudn tai nguyén tuong mg
v6i vi tri #a (nghia 14, trén phia bén trai cua don vi ngudn tai nguyén #00 trong tdm d6i
xtmg cua 80MHz) tai 16p thtr nam trén Fig.6 la don vi ngudn tai nguyén #1", don vi ngudn
tai nguyén #0"', don vi ngudn tai nguyén #2'", va don vi ngudn tai nguyén #3"', va cac sb
luong ctia cac bd mang phu dugc chira trong cac don vi ngudn tai nguyén 1a not 2x242,
khong thoa man diéu kién x4c dinh twong Ung véi quy téc dinh trude #10, nghia 14, cac sd
luong cua cdc bd mang phu dugc chira trong don vi ngudn tai nguyén #1", don vi ngudn
tai nguyén #0"', don vi ngudn tai nguyén #2'", va don vi ngudn tai nguyén #3" khong bang
v6i b luong bd mang phu duge dat trude (nghia la, 2x242) twong ung véi quy tac dinh
trude #10. Do d6, bo phan nhan dién chi thi cua vi tri #A (hodc don vi nguén tai nguyén
#1™, don vi ngudn tai nguyén #0"', don vi ngudn tai nguyén #2'", va don vi ngudn tai

nguyén #3") theo quy tac dinh truée #10 1 0.

Ngoai ra, trong bang thong 80MHz, do mot don vi ngudn tai nguyén tong 1x26 (nghia
1a, don vi ngudn tai nguyén #00™) ndm trong vi tri & gifta cua bang thong luén tdn tai nén

don vi nguén tai nguyén c6 thé dugc chi thi hoan toan.

Pon vi ngudn tai nguyén tuong (g véi vi tri #b (nghia 13, trén phia phai cia don vi
ngudn tai nguyén #00" trong tim ddi xting ctia 80MHz) tai 16p thir nam trén Fig.6 1a don
vi ngudn tai nguyén #4", va s6 lugng cua cac bd mang phu dugc chira trong don vi ngudn
tai nguyén #4"' la 2x242, théa man diéu kién x4c dinh tuong Gmg vé&i quy tic dinh trudc
#10, nghia la, s6 luong cia cac bd mang phu dugc chtra trong don vi ngudn tai nguyén #4"
1a bang véi s6 luong bd mang phu duge dat trude tuong Gng véi quy tic dinh trudc #10.
Do dd, b phan nhan dién chi thi cua vi tri #b (hodc don vi nguén tai nguyén #4"") theo quy

tac dinh trudc #10 1a 1.
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O day, trong bing thong 80MHz, do loai cua don vi ngudn tai nguyén 16n nhit 1a
2x242, nén viéc cdp phat clia ngudn tai nguyén mién tan s trén phia phai cua tim d6i

xtng, nghia 13, nguon tai nguyén mién tan so twong ung voi vi tri #b, 1a hoan thanh.

Sau do6, nhu duoc thé hién trén Fig.11, sb lugng cia cac bd mang phu duoc chira
trong don vi ngudn tdi nguyén l6n nhét trong bing thong 40MHz, trong bang thong
40MHz ngudn tai nguyén mién tin s6 khong duoc cdp phat mot cdch hoan toan trén phia
bén trai ctia tim déi xtng duge xé4c dinh, nghia 13, quy tic dinh trude (dudi day s& goi la
quy téc dinh truée #11 dé d& hiéu va d& phan biét) tuong g v6i s6 lugng bd mang phu
duoc dat trude cua 242 dugce xac dinh, va xac dinh dugc thuc hién tr trai sang phai trong
chudi.

Néi cach khac, viée cap phat ctia cdc don vi ngudn tai nguyén tai 16p tht tu trén Fig.6
duoc stir dung 1am tiéu chi xac dinh, va viéc xac dinh dugc thuc hién tir trai sang phai trong
chudi.

Trong quy trinh x4c dinh cua dau cudi gui, cac don vi ngudn tai nguyén tuong Ung
véi vi tri #c (nghia 1a, trén phia bén trai cua tdm d6i xtmg ctia 40MHz) tai 16p tht tu trén
Fig.6 1a don vi ngudn tai nguyén #1", don vi ngudn tai nguyén #0", va don vi ngudn tai
nguyén #2'", va cac s6 luong clia cac bd mang phu dugce chira trong cac don vi ngudn tai
nguyén khong phai 1a 242, khong thoa man diéu kién x4c dinh twong tmg v6i quy tac dinh
trude #11, nghia la, cac s6 luong ciia cac bd mang phu dugc chua trong don vi nguon tai
nguyén #1'", don vi ngudn tai nguyén #0", va don vi ngudn tai nguyén #2'" khong bang
v6i sb luong bd mang phu dugc dit trude (nghia 13, 242) twong ing voi quy tic dinh trudc
#11. Do d6, bd phan nhan dién chi thi cia vi tri #c (hodc don vi nguén tai nguyén #1'', don
vi ngudn tai nguyén #0", va don vi ngudn tai nguyén #2") theo quy tic dinh trude #11 la
0.

Pon vi ngudn tai nguyén tuong Gng voi vi tri #d (nghia 14, trén phia phdi cia tm d6i
xung cta 40MHz) tai 16p tht tu trén Fig.6 la don vi ngudn tai nguyén #3'", va s6 luong
cta cac bd mang phu duogc chira trong don vi ngudn tai nguyén #3' la 242, thdéa man didu

kién xac dinh twong tng vo1 quy thc dinh trude #11, nghia 13, s6 luong cia cdc by mang
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phu dugc chtra trong don vi ngudn tai nguyén #3" 1a bang vai sd lugng bd mang phu duoc
dat trude twong ung voi quy tic dinh truée #11. Do d6, bd phan nhan dién chi thi cla vi tri

#d (hoac don vi ngudn tai nguyén #3'") theo quy tic dinh trudc #11 1a 1.

O day, trong biang thong 40MHz, do loai cua don vi ngudn tai nguyén 16n nhét 1a 242,
nén viéc cap phat cua ngudn tai nguyén mién tin sb trén phia phai ctia tAm d6i xtng, nghia

13, nguodn tai nguyén mién tan so tuong Gng va6i vi tri #d, 1a hoan thanh.

Sau d6, nhu duoc thé hién trén Fig.11, quy tic dinh trude (dudi day s& goi 1a quy tic
dinh trugc #12 dé d& hiéu va dé phan biét) twong ng vai s6 luong bo mang phu duoc dit

trude cua 4x26 duge xac dinh, va viéc xac dinh duge thuce hién tir trai sang phai.

N6i cach khac, viée cép phat ctia cac don vi ngudn tai nguyén tai 16p tht ba trén Fig.6
duoc sir dung 1am tiéu chi x4c dinh, va viéc xac dinh dugc thuc hign tir trdi sang phai trong

chuoi.

Pon vi ngudn tai nguyén tuong Gng vdi vi tri #e (nghia 14, trén phia bén trdi cua tam
dbi xung ctiia 20MHz) tai 16p tht ba trén Fig.6 la don vi ngudn tai nguyén #1'", va s6
luong cua cac bo mang phu dugc chira trong don vi ngudn tai nguyén #1" 1a 4x26, thoa
man diéu kién xac dinh twong Gng v&i quy tac dinh trude #12, nghia 13, sé lugng clia cac
bd mang phu dugc chtra trong don vi ngudn tai nguyén 1" 1a bang véi sd luong bo mang
phu dugc dat trudce tuong tmg voi quy tac dinh trude #12. Do do, bd phan nhén dién chi thi

clia vi tri #e (hodc don vi ngudn tai nguyén 1'") theo quy tic dinh trude #121a 1.

Ngoai ra, trong bang thong 20MHz, do mot don vi ngudn tai nguyén tong 1x26 (nghia
1a, don vi ngudn tai nguyén #0") nam trong vi tri & giita clia bang thong ludn tdn tai nén

don vi ngudn tai nguyén c6 thé dugce chi thi hoan toan.

Pon vi ngudn tai nguyén tuong tmg v6i vi trf #f (nghia 13, trén phia phai ctia tim d6i
xtng cta 20MHz) tai 16p tht ba trén Fig.6 1a don vi ngudn tai nguyén #2', va s6 luong
cta cac bd mang phu dugc chtra trong don vi ngudn tai nguyén #2" 1a 4x26, thoa méan
didu kién xéac dinh tuong tng véi quy tic dinh truée #12, nghia 13, sb lugng clia cac bd
mang phu dugc chira trong don vi ngudn tai nguyén 2" la bang vai s6 lwong bd mang phu

duoc dat trude twong ing véi quy tac dinh trude #12. Do d6, bd phan nhan dién chi thi cua
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vi tri #f (hodc don vi ngudn tai nguyén 2'") theo quy tic dinh trude #12 1a 1.

O day, trong bing thong 20MHz, do loai ciia don vi nguon tai nguyén 16n nhét 1a
4x26, nén cac viéc cap phat cua nguodn tai nguyén mién tan so trén phia bén trai va phia
bén phai ctia tim doi x(rng, nghia 13, cic ngudn tai nguyén mien tan so twong ng voi vi tri

#e va vi tri #£, 1a hoan thanh.

Cén chl y ring, trong phan md ta néu trén, dé tuong ung véi viée xur 1y trong cac
bang thong khac nhau, cac danh dAu khéc nhau dugc st dung dé phan biét quy tic dinh
truge #3 va quy tic dinh trude #8, ciing nhu quy thc dinh trude #4 va quy tic dinh trude
#9; tuy nhién, cac s6 lugng bd mang phu duge dat trude tuong ung véi cac quy tic dinh

trudce la giong nhau.

Chudi bit duogc tao thanh béi cac bd nhén dién chi thi khac nhau dugc sinh ra cho
ngudn tai nguyén mién tin s6 cin duoc chi dinh dugc thé hién trén Fig.11 dua trén quy tic
anh xa loai 1 1a 010111, va trong so sanh v6i phuong phdp sinh ra chudi bit trong tinh

trang k¥ thuat cua sang ché, 31 bit ctia cc phan trén dau c6 thé duoc dy phong.

TAt nhién 13, médt cach twong tu, dé cap t6i phuong an thuc hién 4 néu trén, theo vi du
tuy chon khéc, véi viéc cép phat cua cac don vi nguén tai nguyén dugc thé hién trén
Fig.10, dau tién, viéc xac dinh dugc thuc hién theo ) lwgng cta cac bd mang phu dugc
chira trong don vi ngudn tai nguyén 16n nhat c6 thé duoc cip phat va tuong tng véi biang
thong 80MHz, nghia la, quy tac dinh trude (dudi diy sé goi la quy tic dinh trudc #24 dé dé
hiéu va dé phan biét) twong ung véi sb lugng bd mang phu dugc dat trude cia 996 duoc
xéc dinh, va xdc dinh duoc thuc hién dé thu tri sb cua bit loai 0. N6i cach khdc, viéc cép
phéat cua cac don vi ngudn tai nguyén tai 16p tht sau trén Fig.6 dugce st dung lam tiéu chi

x4c dinh, va viéc xac dinh dugc thuc hién dé thu tri sb cta bit loai 0.

Cu thé 14, trong quy trinh x4c dinh cta ddu cubi gti, viée cip phat cta cac don vi
ngudn tai nguyén dugc thé hién trén Fig.11 1a: don vi ngudn tai nguyén #1", don vi ngudn
tai nguyén #0", don vi ngudn tai nguyén #2", don vi ngudn tai nguyén #3", don vi ngudn
tai nguyén # 00", va don vi ngudn tai nguyén #4", va céc s6 luong clia cac bd mang phu

duoc chira trong cac don vi nguén tai nguyén la 4x26, 1x26, 4x26, 242, 1x26, va 2x242
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mot cach tuong ung, khong thoa man diéu kién xé4c dinh twong Gmg v6i quy tac dinh trudc
#24, nghia la, sb luong cua cac bd mang phu dugc chira trong mot don vi bét ky trong s6
don vi ngudn tai nguyén #1", don vi ngudn tai nguyén #0", don vi ngudn tai nguyén #2",
don vi ngudn tai nguyén #3", don vi ngudn tai nguyén #00", va don vi ngudn tai nguyén
#4" khong bang véi sé lwong bo mang phu duge dat trude (nghia la, 996) twong Gmg véi
quy tac dinh trude #24. Do d6, bo phan nhan dién chi thi theo quy tac dinh trudce #24 12 0,
va bd phan nhén dién chi thi 1a tiy chon. Nghia 1a, tri s6 cua bit loai 0 1a 0. Sau khi tri )
cua bit loai 0 da duoc thu, tri sb cua bit loai 2 néu trén sé tiép tuc duoc thu theo cach duoc

thé hién trén Fig.11.

N6i céch khéac, néu bo phan nhan dién chi thi tiiy chon theo quy tac dinh trudce #24
duoc chira, thi chudi bit duoc tao thanh bodi cac bd nhan dién chi thi khac nhau dugc sinh
ra cho ngudn tai nguyén mién tin s6 can duoc chi dinh duge thé hién trén Fig.11 dya trén
quy tic anh xa loai 2 1a 0010111, va so sanh v6i phuong phap dé sinh ra chudi bit trong
tinh trang k¥ thudt cia sang ché, 30 bit ctia cac phan trén dau c6 thé duoc du phong. Tuy
chon 12, nam bit chi thi xem liéu nam vi tri don vi nguén tai nguyén mac dinh la c6 san hay

khong sé& con cé thé dugce chira.

Véi bang thong 16n (16n hon 20MHz), cac phuong phap cua cac phuong an thuc hién
twong ung vaéi Fig.10 va Fig.11 cling ¢6 thé c6 kha nang 4p dung chi dé chi thi tinh phan
hat t&i thiéu cta bang thong 20M, nghia 13, cdc phuong phép khac ¢6 thé dé chi thi viée
cAp phét ngudn tai nguyén nam trong bang thong 20M. Trong trudong hop nay, hop véi
duong nét dat twong tng trén Fig.10 cd thé duoc loai bo, va chudi bit dugc tao thanh bai
cac bo nhan dién chi thi khac nhau dugc sinh ra cho ngudn tai nguyén mién tan sb can
duoc chi dinh trén Fig.10 dua trén quy tac anh xa loai 1 1a 01. Hop v6i mau den tuong ing
trén Fig.11 ¢é thé duoc loai bo, va chudi bit duoc tao thanh bdi cdec bd nhan dién chi thi
khac nhau duoc sinh ra cho ngué)n tai nguyén mién tin sd can duoc chi dinh trén Fig.11

dua trén quy tic anh xa loai 11a 0101.
v. Quy tic anh xa loai 3 (twong ng v&i phuong 4n thuc hién 2)

Theo phuong 4n thyc hién nay cta sang ché, dau cudi glti ¢6 thé x4c dinh bd phan
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nhan dién cta ting don vi ngudn tai nguyén theo mdi quy tic 4nh xa trong thi tu ting dan

cta céc so luong bo mang phu dugc dat trude.

Trong trudong hop nay, quy tac anh xa loai 3 (dudi day s& goi 1a quy tdc anh xa #C dé
d& hidu va d& phén biét) c6 thé duge mo ta nhu viée xac dinh xem liéu kich ¢& cua don vi
ngudn tai nguyén nim trong vi tri mién tan sb cu thé (nghia 13, sé lugng ctia dugc chira cac
bo mang phu) trén phia bén trai hodc phia bén phai ctua tim déi xtng 1a 16n hon hodc bang
v6i s6 lwong bd mang phu dugc dit trude twong Ung véi quy tdc 4nh xa #C. Néu “dang”
duoc x4c dinh, thi b phén nhan di¢n chi thi cua vi tri mién tan sb theo quy tdc 4anh xa #C
1a 1. Néu “sai” dugc xac dinh, thi bo phan nhan dién chi thi ctia vi tri mién tan s theo quy

tac anh xa #C 1a 0.

Noi cach khac, thr tu néu trén cua cac ) luong bd mang phu dugce dit trude co thé
twong ung vaGi thit tu cla céac 16p dugc thé hién trén céc hinh v& tir Fig.4 dén Fig.6, nghia
1a, dAu cubi giri c6 thé xac dinh quy tdc anh xa tuong ng véi ting 16p trong thu tu tir day
1én trén (nghia 1a, thir tu tang dan cua cac sb luong bd mang phu dugce dat trude) trong viée

4nh xa cap phat néu trén cua cac don vi ngudn tai nguyén.

Fig.12 thé hién gian d6 cay ctia vi du ctia quy trinh xac dinh dya trén quy tic anh xa
loai 3. Viéc sir dung ngudn tai nguyén mién tin s6 cin dugc chi dinh véi bing thong
20MHz nhu 1la mét vi du, nguén tai nguyén mién tan sd can dugc chi dinh chia hai don vi
ngudn tai nguyén tong 2x26 (nghia 1a, don vi ngudn tai nguyén #1 va don vi ngudn tai
nguyén #2), mot don vi nguodn tai nguyén tong 1x26 (nghia la, don vi ngudn tai nguyén
#0), va mot don vi ngudn tai nguyén tong 4x26 (nghia 13, don vi ngudn tai nguyén #3) tur

trai sang phai trong chudi.

Cén chu ¥ rang, trong bang thong 20MHz, do mét don vi ngudn tai nguyén tong 1x26
(nghia la, don vi ngudn tai nguyén #0) nam trong vi tri & gitta cua bang thong luén ton tai
nén don vi ngudn tai nguyén co thé duogc chi thi hoan toan. Do d6, phuong phap 100 chu
yéu 1a dé xdc dinh b phan nhan dién chi thi tuong ng véi don vi ngudn tai nguyén bét ky
trir don vi ngudn tai nguyén #0. Pé tranh 1ap lai, phan dudi ddy sé bo qua cac phan mb ta

vé cac truong hop giéng nhau hogc tuong ty.
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Pau tién, nhu duoc thé hién trén Fig.12, quy tic dinh trude (dudi day s& goi 1a quy tic
dinh trudc #5 dé d& hiéu va d& phan biét) tuong tng véi sd lugng bd mang phu dugc dat
trude cia 1x26 duge xac dinh, va viéc xdc dinh dugce thuc hién tr trdi sang phai trong
chudi.

N6i cach khéc, viéc cdp phat cua cac don vi ngudn tai nguyén tai 16p tht nhat trén
Fig.4 dugc st dung lam tiéu chi x4c dinh, va viéc xac dinh duoc thuc hién tir trai sang phai

trong chuoi.

Trong quy trinh xé4c dinh cia dau cudi gui, dau tién, viéc xem liéu cac kich ¢ cta cac
don vi ngudn tai nguyén (nghia 13, don vi ngudn tai nguyén #1, va don vi ngudn tai nguyén
#2) trén phia trai cua tam dbi xtmg cua ngudn tai nguyén mién tdn s cin dugc chi dinh
(nghia 13, twong Gng v6i vi tri #7 t6i vi tri #10 trén Fig.4) tat ca l1a 1x26 ¢ dugce xac dinh
hay khong. Do cac s6 luong ciia cdc bd mang phu dugc chira trong don vi nguodn tai
nguyén #1 va don vi ngudn tai nguyén #2 1a 2x26, khong théa man diéu kién xac dinh
tuong Gng voi quy tac dinh trude #5, nghia 1a, céac s6 luong ctia cdc bd mang phu duoc
chira trong don vi ngudn tai nguyén #1 va don vi ngudn tai nguyén #2 ca hai déu khong
béng voi sb luong bd mang phu duge dat trude twong tmg voi quy tac dinh trudc #5, nén
bd phan nhan dién chi thi cua vi tri #7 t6i vi tri #10 (hodc don Vi ngu?)n tai nguyén #1 va

don vi ngudn tai nguyén #2) trén Fig.4 theo quy tic dinh trudc #5 12 0.

Sau do, viéc xem liéu céc kich ¢& ctia cac don vi nguén tai nguyén (nghia la, don vi
ngudn tai nguyén #3) trén phia phai cua tdm d6i xtmg cua ngudn tai nguyén mién tan sb
can duoc chi dinh (nghia 13, twong tng voi vi tri #11 t6i vi tri #14 trén Fig.4) tht ca 1a 1x26
¢6 dugc xéac dinh hay khong. Do sé lugng clia cdc bd mang phu dugc chira trong don vi
ngudn tai nguyén #3 1a 4x26, khong thoa mén diéu kién x4c dinh tuong Gmg véi quy tic
dinh trude #5, nghia 13, sé lugng cua cac bd mang phu dugc chira trong don vi ngudn tai
nguyén #3 khong bang vai sd lugng bo mang phu dugc dat trude tuong ung voéi quy tic
dinh trude #5, nén bo phan nhan dién chi thi cta vi tri #11 téi vi tri #14 (hodc don vi ngué)n

tai nguyén #3) trén Fig.4 theo quy tdc dinh trude #5 14 0.

Sau d6, nhu duge thé hién trén Fig.12, quy tic dinh trudc (duéi ddy s& goi 1a quy tic
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dinh trude #6 dé d& hiéu va d& phan biét) twong ang voi sb luong bd mang phu duoc dit

trude cia 2x26 duogc xac dinh, va viéc xac dinh dugc thuc hién tir trai sang phai.

No6i cach khéc, viéc cép phét cta cac don vi ngudn tai nguyén tai 16p tht hai trén
Fig.4 dugc st dung lam tiéu chi xac dinh, va viéc xc dinh dugc thuc hién tlr trai sang phai

trong chudi.

Pon vi ngudn tai nguyén tuong tng véi vi tri #1 tai 16p thi hai trén Fig.4 1a don vi
ngudn tai nguyén #1, va s6 luong ctia cac bd mang phu dugc chira trong don vi ngudn tai
nguyén #1 la 2x26, thoa man diéu kién xé4c dinh twong (mg v6i quy tic dinh trudc #6,
nghia 13, s& luong clia cac bd mang phu dugc chua trong don vi ngudn tai nguyén #1 1a
bang vdi s6 lugng bd mang phu duge dat trude tuong Gmg véi quy tic dinh trudc #6. Do
d6, bd phan nhan dién chi thi cta vi tri #1 (hodc don vi ngué)n tai nguyén #1) theo quy tac

dinh trudc #6 1a 1.

Don vi ngudn tai nguyén tuong ung véi vi tri #2 tai 16p thir hai trén Fig.4 1a don vi
ngudn tai nguyén #2, va s6 luong ctia cac bd mang phu duge chira trong don vi ngudn tai
nguyén #2 la 2x26, théa man diéu kién xac dinh twong Gng véi quy tic dinh trudc #6,
nghia 13, s6 lugng cua cdc bd mang phu dugc chira trong don vi nguodn tai nguyén #2 1a
bang voi sb6 luong bd mang phu dugce dit trude twong ing voi quy tac dinh trudc #6. Do
d6, bd phan nhan dién chi thi cta vi tri #2 (hodc don vi ngudn tai nguyén #2) theo quy tic

dinh trudc #6 1a 1.

Pon vi ngudn tai nguyén tuong tng véi vi tri #3 tai 16p thi hai trén Fig.4 1a don vi
ngudn tai nguyén #3', va s6 luong cua cic bd mang phu duge chira trong don vi ngudn tai
nguyén #3' 1a 4x26, khong thoa man diéu kién xac dinh twong tmg v6i quy tac dinh trudc
#6, nghia la, s6 luong ctia cac bd mang phu duge chira trong don vi ngudn tai nguyén #3 1a
khong bang vé6i sd lugng bd mang phu duge dit trude twong Gmg véi quy tic dinh trude

#6. Do do, bd phén nhan dién chi thi cua vi tri #3 theo quy tac dinh trudc #6 1a 0.

Pon vi ngudn tai nguyén tuwong ing voi vi tri #4 tai 16p thtr hai trén Fig.4 1a don vi
ngudn tai nguyén #3', va sd lugng clia cdc bd mang phu dugc chira trong don vi ngudn tai

nguyén #3' 1a 4x26, khong thoa man diéu kién xac dinh twong tng véi quy tic dinh trudc
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#6, nghia 13, s6 luong ctia cac bd mang phu dugc chira trong don vi ngudn tai nguyén #4 1a
khong bang véi s6 luong bo mang phu dugce dat truge tuong Gmg voéi quy tic dinh trude

#6. Do do6, bd phan nhan dién chi thi cua vi tri #4 theo quy tac dinh trude #6 12 0.

Nghia 13, b phén nhén dién chi thi ctia don vi ngué)n tai nguyén #3 theo quy tac dinh
trude #6 1a 00.

Véi ngudn tai nguyén mién tan sb bang thong 20MHz, chi trudong hop duge thé hién
trén Fig.4 tdn tai trong viéc cip phat cia céc don vi ngudn tai nguyén trén phia nay hodc
phia kia cua tdm d6i xtng ctia ngudn tai nguyén mién tin s6. Do d6, khi bd phan nhan dién
chi thi twong tmg voi vi tef #11 t6i vi tri #14 1a 0, va b phén nhéan dién chi thi twong ing
Vi vi tri #4 12 0, thi n6 ¢6 thé duge xac dinh ring don vi ngudn tai nguyén (nghia 14, don

vi ngudn tai nguyén #3) twong Gng vai vi tri #6 la don vi ngudn tai nguyén tong 4x26.

Chudi bit dugc tao thanh bdi cac bd nhén dién chi thi khac nhau dugc sinh ra cho
ngudn tai nguyén mién tin s& cin duoc chi dinh dugc thé hién trén Fig.12 dya trén quy tac
anh xa loai 3 1a 001100, va trong so sanh véi phuong phap sinh ra chudi bit trong tinh

trang k¥ thudt cua sang ché, ba bit ctia cac phan trén dau c6 thé duoc du phong.

Mot cach tuong g, trong quy trinh x4c dinh cta dAu cubi nhan, bit thir nhét trong
chudi bit chi thi viéc cdp phat cia cac don vi ngudn tai nguyén trong ngudn tai nguyén

mién tan sd can dugc chi dinh trong vi tri #7 t6i vi tri #10 tai 16p thir nhéat trén Fig.4.

B6 phén nhan dién chi thi tht nhét 12 0. Do do, dau cudi nhan ¢6 thé xac dinh: cic s
luong cua cac bd mang phu dugc chura trong cac don vi ngudn tai nguyén (nghia 13, don vi
ngudn tai nguyén #1 va don vi ngudn tai nguyén #2) trong vi tri #7 t6i vi tri #10 tai 16p thir
nhat trén Fig.4 khong thoa man diéu kién xac dinh twong Gng véi quy tic dinh trudc #5,
nghia la, cac s6 luong ctia cac bd mang phu dugc chira trong cac don vi ngudn tai nguyén
trong vi tri #7 t6i vi tri #10 khong phai tat ca 1a bang vai s6 lugng bd mang phu duge dat

trude (nghia 1a, 1x26) tuong ung véi quy tic dinh trude #5.

B6 phan nhan dién chi thi thtt hai 1a 0. Do d6, du cubi nhan c6 thé xac dinh: s luong
cua cac bd mang phu dugc chtra trong don vi ngudn tai nguyén (nghia 13, don vi ngudn tai

nguyén #3) trong vi tri #11 t&i vi tri #14 tai 16p tht nhét trén Fig.4 khong thoa man diéu
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kién x4c dinh tuong tmg véi quy tic dinh trudc #5, nghia 1a, s6 lugng clia cdc bd mang phu
duoc chira trong don vi ngudn tai nguyén trong vi tri #11 t6i vi tri #14 khong bing véi sb

luong bd mang phu dugc dat trude (nghia 1a, 1x26) twong tng voi quy tac dinh trudc #5.

Bo phan nhan dién chi thi thit ba 1a 1. Do do, du cudi nhan c6 thé x4c dinh: s6 luong
cta cac bd mang phu dugc chtra trong don vi ngudn tai nguyén (nghia 13, don vi ngudn tai
nguyén #1) trong vi tri #1 tai 16p tht hai trén Fig.4 thoa mén diéu kién x4c dinh twong tng
voi quy tac dinh trude #6, nghia 13, $6 luong cua cac bd mang phu duoc chira trong don vi
ngudn tai nguyén trong vi tri #1 1a bang v6i sd lwong bd mang phu dugce dit trude (nghia

13, 2x26) twong g v6i quy tic dinh trudce #6.

Do d6, v4i tham khéo téi bd phan nhan dién chi thi thi nhét va bd phén nhan dién chi
thi thtt ba, dau cudi nhan c6 thé xac dinh rang kich c& cua don vi ngudn tai nguyén thir
nhAt tir bén trai hodc don vi ngudn tai nguyén trong vi tri #1 (nghia la, don vi ngudn tai

nguyén #1) trong ngudn tai nguyén mién tan sd 14 2x26.

B0 phan nhén dién chi thi th tu la 1. Do do, dau cudi nhan co thé xac dinh: s6 lugng
cia cac bd mang phu dugc chira trong don vi ngudn tai nguyén (nghia 13, don vi ngudn tai
nguyén #2) trong vi tri #2 tai 16p thir hai trén Fig.4 théa man diéu kién x4c dinh twong (mg
v41 quy tac dinh trudc #6, nghia 1a, s6 luong cta cac bd mang phu dugc chira trong don vi
ngudn tai nguyén trong vi tri #2 1a bang v6i sd luong bd mang phu duoce dit trude (nghia

1a, 2x26) twong tng v6i quy tic dinh trudce #6.

Do d6, v6i tham khéo téi bd phan nhan dién chi thi thir nhét va bd phén nhan dién chi
thi thtt tw, dau cudi nhan c6 thé xac dinh rang kich ¢& cta don vi ngudn tai nguyén thi hai
tir bén trai hodc don vi ngudn tai nguyén trong vi tri #2 (nghia la, don vi ngudn tai nguyén

#1) trong ngudn tai nguyén mién tan sd 1 2x26.

Bo phan nhan dién chi thi tht ndm 1a 0. Do d6, diu cubi nhan c6 thé xac dinh: sb
luong cta cac bd mang phu dugc chtra trong don vi ngudn tai nguyén (nghia 1a, don vi
ngudn tai nguyén #3) trong vi tri #3 tai 16p thr hai trén Fig.4 khong théa man diéu kién
xac dinh tuong Ung voi quy tdc dinh trude #6, nghia 1a, sb lugng cua cdc bd mang phu

duoc chtra trong don vi ngudn tai nguyén trong vi tri #3 1a bang v6i sd lwong bd mang phu
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duoc dat trude (nghia la, 2x26) tuong Gng véi quy tic dinh trudc #6.

Bo phan nhan dién chi thi tht sdu 1a 0. Do d6, dau cudi nhan ¢6 thé xdc dinh: s
luong cua cac bd mang phu dugce chtra trong don vi ngudn tai nguyén (nghia 13, don vi
ngudn tai nguyén #3) trong vi tri #3 tai 16p thir hai trén Fig.4 khong thoa mén diéu kién
xé4c dinh twong Ung véi quy tic dinh trude #6, nghia 1a, sb lugng cua cac bd mang phu
duoc chtra trong don vi ngudn tai nguyén trong vi tri #3 1a bang v6i sd lwong bd mang phu

dugc dat trude (nghia 1a, 2x26) tuong g voi quy tic dinh trudc #6.

Do d6, véi tham khéo t&i bo phan nhén dién chi thi tha nhét, bo phéan nhén dién chi
thi thi nam, va bo phan nhan dién chi thi thir sau, diu cudi nhan ¢6 thé x4c dinh rang kich
cd cua don vi ngudn tai nguyén th tu tr bén trai hodc don vi ngudn tai nguyén trong vi tri
#3 va vi tri #4 (nghia la, don vi ngudn tai nguyén #3) trong ngudn tai nguyén mién tan s6

la 4x26.

Nhu dugc md ta ¢ trén, quy trinh xdc dinh cua dau cudi nhan 13 quy trinh ngugc véi
quy trinh xac dinh cia dAu cudi gui. Bé tranh 13p lai, phan dudi day s& bd qua phan mo ta
chi tiét vé quy trinh x4c dinh cia dau cudi nhéan 1a nguoc véi quy trinh xac dinh cta dau
cudi gui.

Fig.13 thé hién gian dd cay cta vi du khéac cta quy trinh xac dinh dya trén quy tic
anh xa loai 3. Viéc su dung ngudn tai nguyén mién tan sb can duogc chi dinh véi bang
thong 20MHz nhu la mot vi du, ngudn tai nguyén mién tin sd can dugc chi dinh chira mot
don vi ngudn tai nguyén tong 2x26 (dudi déy s& goi la don vi ngudn tai nguyén #1' dé dé
hidu va d& phén biét), ba don vi ngudn tai nguyén tong 1x26 (dudi day s& goi 1a don vi
ngudn tai nguyén #2', don vi ngudn tai nguyén #3', va don vi ngudn tai nguyén #0' dé dé
hiéu va dé phan biét), va mot don vi ngudn tai nguyén tong 4x26 (dudi day s& goi 1a don vi
ngudn tai nguyén #4' dé d& hiéu va dé phan biét) tr trai sang phai trong chudi.

Cén chu ¥ rang, trong bang thong 20MHz, do mdt don vi ngudn tai nguyén tong 1x26
(nghia la, don vi ngudn tai nguyén #0") nam trong vi tri trung tAm cua bang thong luén ton
tai nén don vi ngudn tai nguyén co thé duoc chi thi hoan toan. Do dé, phuong phap 100

chii yéu 1a d& x4c dinh bo phan nhan dién chi thi tuong img véi don vi ngudn tai nguyén
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bét ky trir don vi ngudn tai nguyén #0'. Pé tranh lap lai, phan dudi day s& bd qua cac phan

md t& vé cac truong hop gidng nhau hoic tuong tu.

Piu tién, nhu duoc thé hién trén Fig.13, quy tic dinh trude (nghia 13, quy tic dinh
trude #5) tuong Gng vl ) lugng bd mang phu dugc dat trude 1a 1x26 duoc xac dinh, va

viéc xac dinh duoc thuc hién tu tréi sang phai trong chudi.

Noi cach khac, viée clp phat ciia cac don vi ngudn tai nguyén tai 16p tht nhét trén
Fig.4 dugc st dung lam tiéu chi xac dinh, va viéc xdc dinh dugc thuc hién tr trai sang phai

trong chudi.

Trong quy trinh x&c dinh cua dau cubi giri, dau tién, viéc xem lidu cac kich ¢ cia cac
don vi ngudn tai nguyén (nghia 13, don vi ngudn tai nguyén #1', don vi ngudn tai nguyén
#2', va don vi ngudn tai nguyén #3') trén phia tréi cta tam d6i xtmg ciia ngudn tai nguyén
mién tin sd can duge chi dinh (nghia 13, twong Gng véi vi tri #7 t6i vi tri #10 trén Fig.4) tat
ca la 1x26 ¢6 duge xac dinh hay khong. Do sd lugng clia cac bd mang phu duogc chua
trong don vi ngudn tai nguyén #1' 1a 2x26, nén cac don vi ngudn tai nguyén nim trén phia
bén trai cua tim ddi xtmg khong thda man diéu kién x4c dinh twong tng véi quy tic dinh
truge #6. Do d6, bd phan nhan dién chi thi cta vi tri #7 téi vi tri #10 (hodc don vi nguén
tai nguyén #1', don vi ngudn tai nguyén #2', va don vi ngudn tai nguyén #3") trén Fig.4

theo quy tic dinh trudc #5 12 0.

Sau d9, viéc xem li€u céac kich c& cua cac don vi ngudn tai nguyén (nghia 1a, don vi
ngudn tai nguyén #3') trén phia phai clia tim d6i ximng cua ngudn tai nguyén mién tan sb
can duoc chi dinh (nghia 13, twong Gmg v6i vi tri #11 t6i vi tri #14 trén Fig.4) tat ca la 1x26
¢6 duoc xac dinh hay khong. Do sb luong cia cdc bd mang phu dugc chira trong don vi
ngudn tai nguyén #3' 1a 4x26, khong théa man diéu kién xac dinh twong ung véi quy tic
dinh trudc #5, nén bd phan nhén dién chi thi cta vi tri #11 t6i vi tri #14 (hodc don vi nguén

tai nguyén #3") trén Fig.4 theo quy tac dinh trude #5 14 0.

Sau d6, nhu duge thé hién trén Fig.13, quy tic dinh trudc (nghia 13, quy tic dinh
trugc #6) tuong ung véi 36 lugng bd mang phu duge dat trude la 2x26 duge xac dinh, va

xac dinh duoc thuc hién tu trai sang phai.

-75-



33375

Noi cach khéc, viéc cip phét cia cac don vi ngudn tai nguyén tai 16p thtt hai trén
Fig.4 dugc st dung lam tiéu chi xac dinh, va viéc xc dinh dugc thuc hién tir trai sang phai

trong chudi.

Pon vi ngudn tai nguyén tuong tng v6i vi tri #1 tai 16p thtr hai trén Fig.4 1a don vi
ngudn tai nguyén #1', va sb luong cla cac bd mang phu dugc chua trong don vi ngudn tai
nguyén #1' 1a 2x26, théa man diéu kién x4c dinh tuong ung véi quy tic dinh trudc #6,
nghia 13, s6 lugng ciia cac bd mang phu duge chua trong don vi ngudn tai nguyén #1 1a
bing v6i sd lugng bd mang phu duge dit trude twong tng véi quy tic dinh trudc #6. Do
d6, bo phan nhan dién chi thi cia vi trf #1 (hodc don vi ngudn tai nguyén #1) theo quy téc

dinh trudc #6 1a 1.

Céc don vi ngudn tai nguyén tuong Gng v6i vi tri #2 tai 16p tha hai trén Fig.4 1a don
vi ngudn tai nguyén #2' va don vi ngudn tai nguyén #3', va céac s6 luong ciia cac bd mang
phu dugc chira trong don vi ngudn tai nguyén #2' va don vi ngudn tai nguyén #3' 1a 1x26,
khong théa man diéu kién xac dinh twong Gmg vdi quy thc dinh trudc #6, nghia 1a, cc sb
luong cuia cac bd mang phu dugce chira trong don vi ngudn tai nguyén #2' va don vi ngudn
tai nguyén #3' khong bang voi s6 luong bo mang phu duge dit true tuong Gmg voi quy
tac dinh trudc #6. Do do, bd phan nhan dién chi thi cua vi tri #2 (hodc don vi nguén tai

nguyén #2' va don vi ngudn tai nguyén #3') theo quy tic dinh trude #6 12 0.

Pon vi ngudn tai nguyén twong ing voi vi tri #3 tai 16p thir hai trén Fig.4 1a don vi
ngudn tai nguyén #3', va sb luong clia cac bd mang phu dugc chua trong don vi ngudn tai
nguyén #3' 1a 4x26, khong thoa méan didu kién xac dinh twong ung véi quy tic dinh trudce
#6, nghia 14, s6 lwong ctia cdc b mang phu duge chira trong don vi ngudn tai nguyén #3 1a
khéng bang véi s6 luong bd mang phu duge dit trude twong Gng véi quy tic dinh trudc
#6. Do do, bd phan nhan dién chi thi ctia vi tri #3 theo quy tac dinh trude #6 14 0.

Don vi ngudn tai nguyén tuong ting voi vi tri #4 tai 16p ther hai trén Fig.4 1a don vi
ngudn tai nguyén #3', va s6 lugng cua cac bo mang phu duge chita trong don vi ngudn tai
nguyén #3' 1a 4x26, khong thoa man diéu kién xac dinh twong ung véi quy tic dinh trudc

#6, nghia 13, s6 lwong ctia cdc b mang phu duge chira trong don vi ngudn tai nguyén #4 1a
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bing v4i sd luong bo mang phu duge dat trude twong Gng voi quy tic dinh trudc #6. Do

do, bd phan nhén dién chi thi cua vi tri #4 theo quy tdc dinh trude #6 13 0.

Nghia 13, bd phén nhén dién chi thi cua don vi ngudn tai nguyén #3 theo quy tic dinh

trude #6 1a 00.

Véi ngudn tai nguyén mién tan sb bang thong 20MHz, chi trudng hop dugc thé hién
trén Fig.4 ton tai trong viéc cép phat cua cac don vi ngudn tai nguyén trén phia nay hodc
phia kia cta tam d6i xtrng cuia ngudn tai nguyén mién tan s6. Do d6, khi bo phan nhén dién
chi thi twong tng vé&i vi tri #11 t6i vi tri #14 1a 0, va bo phan nhan dién chi thi twong ung
V&i vi tri #4 12 0, thi né c6 thé duge xac dinh rang don vi ngudn tai nguyén (nghia 13, don

vi ngudn tai nguyén #3) tuong Gtng véi vi tri #6 1a don vi ngudn tai nguyén tong 4x26.

Chudi bit dugc tao thanh bdi cac bd nhan dién chi thi khac nhau dugc sinh ra cho
ngudn tai nguyén mién tan sb cAn duoc chi dinh duoc thé hién trén Fig.13 dua trén quy tac
anh xa loai 3 1a 001000, va trong so sanh vdi phuong phdp sinh ra chudi bit trong tinh

trang k¥ thudt cia sang ché, ba bit ctia cac phén trén dau c6 thé duoc du phong.

Can hiéu rang, quy trinh néu trén xac dinh timg bd phan nhan dién chi thi va chudi bit
dua trén mdi quy tic anh xa chi don thuan 12 vi du, va sang ché nay khong bi han ché vao
dé. Vi du, mac du phén néu trén minh hoa quy trinh x4c dinh theo thir tu tir trai sang phai,
nhung viéc xac dinh cling cé thé duogc thuc hién theo tht tu tir phai sang tréi, mién 1a né

duoc dam bao rang dau cudi nhén va dau cudi guri str dung thur tu twong tng.

Ngoai ra, biang thong dugc minh hoa néu trén cua ngudn tai nguyén mién tan sb can
dwoc chi dinh chi don thuan 14 vi du, va sang ché nay khong bi han ché vao d6. Ba loai quy
tdc 4nh xa néu trén cé thé con c6 kha niang ap dung dé chi thi viéc cép phéat cua nguén tai
nguyén mién tdn s6 v6i bang thong 16n hon, vi du, 40MHz, 80MHz, hodc 160MHz. Ngoai
ra, quy trinh x4c dinh cu thé 1a tuong tu nhu quy trinh xac dinh cho 40MHz hodc 80MHz
trong quy tic anh xa loai 2. O day, dé tranh lap lai, phan mo ta chi tiét cua chung s& duoc

bo qua.

Ba loai quy tic 4nh xa néu trén con c6 thé c6 kha ning ap dung d€ chi thi viéc cap

phét cua ngudn tai nguyén mién tan sb voi bang thong 16m hon va chi thi tinh phén hat t6i
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thiéu 1a 20MHz (ndm trong bang thong 20MHz, cac phuwong phap khac c6 thé duoc st
dung dé chi thi), vi du, 40MHz, 80MHz, hoac 160MHz. Ngoai ra, quy trinh xdc dinh cu
thé 1a twong tw nhu quy trinh xac dinh cho 40MHz hodc 80MHz trong quy tdc anh xa loai

2. O day, dé tranh lap lai, phdn mb ta chi tiét cia chiing s& dugc bo qua.
Phuong an thuc hién 5

Nhu duoc dé cip t6i & trén, trong phuong an thyc hién 1, 2, 3, hodc 4 néu trén, voi
cac bing thong 40MHz, 80MHz, va 160MHz, cac tuong tu la dé chi thi viéc cép phat cta

cac don vi nguon tai nguyén mot cach tong the.

Theo phuong an thuc hi¢n 5, cdc khac biét ¢ chd, v6i mdi bang thong 20MHz trong
cac bang thong 40MHz, 80MHz, va 160MHz, phuong phap cta phuong an thuce hién 1, 2,
3, hodc 4 néu trén, hodc to hop c6 thé cua chung co thé duoc str dung lap lai dé chi thi.
Theo cach khéc, v6i bang thong 16n hon, chudi bit dé chi thi viéc cap phat cua cac don vi
ngudn tai nguyén cta bang thong chua: chudi bit dé chi thi viéc cap phat ctia cac don vi
ngudn tai nguyén trong tirng bang thong co ban (don vi nhd nhét cta viéc cdp phét bang
thong, vi du, 20MHz), va bit chi thi viéc tich tu dé chi thi xem liéu hai bang thdng co ban

lién ké duogc phan bo trong mdt don vi ngudn tai nguyén can dugc chi dinh.

Vi dy, néu ngudn tai nguyén mién tan sd can duoc chi dinh 1a 40MHz, thi phuong
phép chi thi bang thong 20MHz dugc st dung ldp lai hai lan, nghia 13, hai chudi bit dugc
chtra dé tuong tng 1a chi thi viéc cAp phét cua cac don vi ngudn tai nguyén trong bing
thong 20MHz thtr nhét va bang thong 20MHz tht hai theo phuwong phép néu trén. Theo vi
du khac, néu ngudn tai nguyén mién tin sb can duoc chi dinh 1a 80MHz, thi phuong phap
chi thi bang thong 20MHz duoc st dung dé 1p lai bon 1an, nghia 13, bén phan doan cua
céc chudi duge chira dé twong tng 1a chi thi viée cap phat ctia cac don vi ngudn tai nguyén
trong bang thong 20MHz thu nhét, bang thong 20MHz thtt hai, bang thong 20MHz thir ba,
va bang thong 20MHz thur tu theo phuwong phap néu trén.

Theo mdt vi du cu thé, trong phuong phép chi thi tirng bang thong 20M, khi bit loai 0
chi thi ring don vi ngudn tai nguyén 1én nhét twong Gng v6i bang thong 20MHz 14 trong

viée cAp phét thuc té, nghia 13, don vi ngudn tai nguyén tong 242 dugc cép phat, thi chudi
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bit dé chi thi ting bing thong 20M con chira mdt bit dé chi thi xem liéu viéc tich tu c6
duoc thue hién hay khong, va bit nay cu thé 1a dé chi thi xem lidu 20M lién ké c6 dugc
phén bd trong mdt don vi ngudn tai nguyén hay khong. Vi du, néu ngudn tai nguyén mién
tan sb can duoc chi dinh 12 40MHz, thi khi c4c bit loai 0 trong hai phan doan dé mét cach
twong ung la chi thi hai bang thong 20MHz déu chi thi ring don vi ngudn tai nguyén tong
242 duge cip phat, va cac bit tich tu déu chi thi ring 20M lién ké ¢6 thé dwoc phan bd
trong mot don vi ngudn tai nguyén, né chi thi rang hai 20MHz dugc phan b trong don vi
ngudn tai nguyén tong 484. Theo vi du khac, néu ngudn tai nguyén mién tin s can duoc
chi dinh 1a 80MHz, thi khi céc bit loai 0 trong hai phan doan dé chi thi hai bang thong
20Mhz cudi cung, trong bén phan doan cia cac bit thi ca hai chi thi rang don vi ngudn tai
nguyén tong 242 dugc cAp phat, va cac bit tich tu déu chi thi ring 20M lién ké c6 thé duge
phéan bd trong mot don vi nguén tai nguyén, no chi thi réng hai 20MHz cudi cung dugc
phan b trong don vi ngudn tai nguyén tong 484; khi céc bit loai 0 trong bon phéan doan dé
chi thi bdn bang thong 20Mhz tat ca ddu chi thi ring don vi ngudn tai nguyén tong 242
duge chp phat, va cdc bit tich tu tht cd déu chi thi ring 20M lién k& ¢6 thé dugc phan bo
trong mot don vi ngudn tai nguyén, no chi thi rang bén 20MHz nay dugc phan bd trong

don vi ngudn tai nguyén tong 996.

Cu thé hon, theo phuong 4n thuc hién 5, quy trinh xac dinh cu thé cling dé cap o1
tmg phuong phép trong cac phuong phdp xac dinh néu trén dé sinh ra bit twong mg, nhu

bit loai 0, bit loai 1, bit loai 2, hodc bit loai 3.

Vi du, cho bang thong 40MHz cAn dugc chi dinh duoc thé hién trén Fig.10, phuong
phép chi thi 20MHz (phuong phép cua phuong an thuc hi¢n twong tmg véi Fig.9) co thé
duge sir dung 13p lai hai 1an d& chi thi. Néu bd phan nhn dién chi thi tily chon theo quy tic
dinh trudc #22 dugce chira, thi chudi bit dugc tao thanh bdi cac b nhan dién chi thi khac
nhau duoc sinh ra cho 20MHz thtt nhat dya trén quy tdc anh xa loai 2 12 00111. Chudi bit
duoc tao thanh béi cac bd nhan dién chi thi khac nhau duoc sinh ra cho 20Mhz thir hai dua
trén quy tdc anh xa loai 2 1a 1. Khi bd phan nhén dién chi thi tuy chon theo quy tac dinh
truge #22 trong bang thong 20MHz cu thé 1a 1, thi n6 chi thi ring bing thong 20MHz

duoc chia thanh don vi nguén tai nguyén tong 242 hodc dugc chia vé 20MHz lién ké thanh
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don vi nguén tai nguyén 16n hon. Chudi bit dugc tao thanh bdi cac bo nhan dién chi thi
khac nhau duoc sinh ra cho 20MHz dua trén quy tac anh xa loai 2 con chura bit tich tu, va
bit nay 1a dé chi thi xem liéu bang thong 20MHz dugc chia thanh don vi ngudn tai nguyén
tong 242 hay dugc chia voi 20MHz lién k& thanh don vi ngudn tai nguyén lén hon. Do
bang thong 20MIz thtr hai khong dugc chia voi 20MHz lién ké thanh don vi ngudn tai
nguyén lén hon, nén bit tich tu 1a 0. Do do, chudi bit dugc tao thanh badi cac bd nhan dién
chi thi khac nhau duoc sinh ra cho 20MHz th{ hai dua trén quy tdc 4nh xa loai 2 1a 10. Su
lidn k& 20MHz dé cdp toi hai 20Mhz tiép giap, hoic bén 20Mhz tiép giap, hodc tam
20Mhz tiép gidp tlr trai sang hai, dugc chia cing nhau thanh don vi ngudn tai nguyén tong

484, hodc don vi ngudn tai nguyén tong 996, hodc don vi ngudn tai nguyén tong 996x2.

Do d6, chudi bit dugc tao thanh béi cac bd nhan dién chi thi khac nhau dugc sinh ra
cho bang théng 40Mhz cAm dugc chi dinh dugc thé hién trén Fig.10 dya trén quy tic anh
xa loai 2 1a 0011110. Tay chon la, hai bit chi thi xem liu cac vi tri don vi nguén tai

nguyén mac dinh 1a ¢6 san hay khong s& con c6 the dugc chura.

Khi mdt 20MHz trong hai 20MHz tiép giap khong duoc chia thanh don vi ngudn tai
nguyén tong 242 hodc dugc chia v6i 20MHz lién ké thanh don vi ngudn tai nguyén l6n
hon, nhung mot phan khac dugc chia thanh don vi ngudn tai nguyén tong 242 hoac dugc
chia véi 20MHz lién k& thanh don vi ngudn tai nguyén 16n hon, thi chudi bit duoc tao
thanh béi céc bo nhan dién chi thi khac nhau dugc sinh ra cho 20MHz thir hai dua trén quy
tac anh xa loai 1 co thé khong chira bit tich tu. Do do, chudi bit duoc tao thanh badi cac bd
nhan dién chi thi khac nhau dugc sinh ra cho bang thong 40Mhz cAm duoc chi dinh duoc

thé hién trén Fig.10 dua trén quy tic 4nh xa loai 2 ciing c6 thé 14 001111.

Theo vi du khac, vdi bang thong 80MHz can duoc chi dinh dugc thé hién trén Fig.11,
phuong phép chi thi 20MHz (phwong phap ctia phuong én thue hién twong ung voi Fig.9)
6 thé duoc str dung cho viée 1ap lai bdn 1an. Néu bd phén nhén di¢n chi thi ty chon theo
quy tac dinh trude #22 duge chira, thi chudi bit dugc tao thanh béi cac bd nhén dién chi thi
khéc nhau dugc sinh ra cho 20MHz thtr nhat dua trén quy téc anh xa loai 2 1a 011. Chudi
bit duoc tao thanh béi cdc bo nhan dién chi thi khac nhau dugc sinh ra cho 20Mhz thir hai

dua trén quy tic 4nh xa loai 2 12 1. Chudi bit duogc tao thanh bai cac bd nhan dién chi thi
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khac nhau duoc sinh ra cho 20Mhz thtr ba dua trén quy tdc 4nh xa loai 2 1a 1. Chudi bit
duoc tao thanh bdi cac bd nhan dién chi thi khac nhau dugc sinh ra cho 20Mhz thir tu dua
trén quy tic 4nh xa loai 2 12 1. Khi bd phan nhan dién chi thi tuy chon theo quy tac dinh
trude #22 trong bang thong 20MHz cu thé 1a 1, thi no chi thi rang bing thong 20MHz
duoc chia thanh don vi ngudn tai nguyén tong 242 hodc dugc chia vé 20MHz lién ké thanh
don vi nguén tai nguyén 16n hon. Chubdi bit dugc tao thanh bdi cac bd nhén dién chi thi
khéac nhau duoc sinh ra cho 20MHz dua trén quy tdc 4nh xa loai 2 con chura bit tich tu, va
bit nay 1a dé chi thi xem li¢u bang thong 20MHz dugc chia thanh don vi ngudn tai nguyén
tong 242 hay dugc chia vé1 20MHz lidn ké thanh don vi ngudn tai nguyén lén hon. Do
bang thong 20MHz thr hai khong dugc chia voi 20MHz lién ké thanh don vi nguon tai
nguyén 16n hon, nén bit tich tu 1a 0. Do do, chudi bit dugc tao thanh badi cac bd nhan dién
chi thi khac nhau duoc sinh ra cho 20MHz thr hai dua trén quy tac anh xa loai 2 13 10. Do
bing thong 20MHz thir ba dugc chia v6i 20MHz lién ké thanh don vi nguon tai nguyén
16n hon, nén bit tich tu la 1. Do do, chudi bit dugc tao thanh bdi cac bd nhan dién chi thi
khac nhau dugc sinh ra cho 20MHz thtr ba dua trén quy tic anh xa loai 2 12 11. Do bang
théng 20MHz thtt tu duge chia véi 20MHz lién ké thanh don vi ngudn tai nguyén 16n hon,
nén bit tich tu 1a 1. Do do, chudi bit dugc tao thanh bdi cac bd nhan dién chi thi khac nhau
duoc sinh ra cho 20MHz thtr tu dya trén quy tic anh xa loai 2 1a 11. Su lién k& 20MHz dé
cip 61 hai 20Mhz tiép giap, hogc bén 20Mhz tiép giap, hodc tim 20Mhz tiép gidp tir trai
sang hai, dugc chia cing nhau thanh don vi ngudn tai nguyén tong 484, hoac don vi ngudn

tai nguyén tong 996, hodc don vi ngudn tai nguyén tong 996x2.

Mt bit tich tu chi thj 20MHz lién k& chi thi ring hai 20MHz tiép gidp tir trai sang
phai c6 thé tao thanh don vi ngudn tai nguyén tong 484. Hai bit tich tu chi thi 20MHz lién
ké chi thi ring bén 20MHz tiép gidp tir trai sang phai co thé tao thanh don vi ngudn tai
nguyén tong 996. Ba bit tich tu chi thi 20MHz lién ké chi thi ring bon 20MHz tiép gidp tir

trai sang phai ¢6 thé tao thanh don vi ngudn tai nguyén tong 996x2.

Do d6, chudi bit duoc tao thanh boi cac bd nhén dién chi thi khic nhau dugc sinh ra
cho bang thong 80Mhz cAm duoc chi dinh dugc thé hién trén Fig.11 dya trén quy tic 4nh

xa loai 2 12 011101111. Tuy chon 13, ndm bit chi thi xem li¢u ndm vi tri don vi nguén tai
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nguyén mic dinh 14 c¢6 san hay khong s& con duoc chira.

Khi mdt 20MHz trong hai 20MHz tiép giap khong duoc chia thanh don vi ngudn tai
nguyén tong 242 hodc dugc chia véi 20MHz lidn ké thanh don vi ngudn tai nguyén 1én
hon, nhung mot phan khac duoc chia thanh don vi ngudn tai nguyén tong 242 hodc dugc
* chia v&i 20MHz lién k& thanh don vi ngudn tai nguyén 16n hon, thi chudi bit duoc tao
thanh boi cac bd nhan dién chi thi khac nhau dugc sinh ra cho 20MHz thtr hai‘dua trén quy
tac anh xa loai 2 ¢ thé khong chura bit tich tu. Do do, chudi bit dugc tao thanh bdi cac bd
nhan dién chi thi khac nhau dugc sinh ra cho bang thong 40Mhz cAm duoc chi dinh duogc

thé hién trén Fig.10 dua trén quy tic anh xa loai 2 ciing ¢6 thé 1a 01111111,
Phuong an thuc hién 6

Nhu duoc dé cap toi & trén, trong phuong an thuc hién 1, 2, 3, 4, hodc 5 néu trén, véi
cac bang thong 20MHz, 40MHz, 80MHz, va 160MHz, cac don vi ngudn tai nguyén dugc
chi thi bai chudi bit co thé duge str dung cho viée truyén ngudi st dung don (single user -
SU) trong OFDMA, hodac ¢c6 thé duoc str dung cho viéc truyén MU-MIMO trong OFDMA,
hoac cé thé dugc su dung cho viéc truyén MU-MIMO. Phéan phia trudc co thé duoc xem

xét nhu 1 viée truyén SU. Hai phén sau ddu ¢6 thé duge xem nhu 1a viée truyén MU,

Tuy chon 1a, thong tin 14p lich ngudn tai nguyén con chia thong tin chi thi thong tin
lién quan téi s6 tram (c4c tram) dang truyén thong trong don vi (cac don vi) ngudn tai
nguyén dugc chi thi boi thong tin 14p lich ngudn tai nguyén. Hai bit hodc ba bit dugc sir
dung dé chi thi s tram dang thuc hién trong truyén thong SU hodc MU-MIMO. Vi du,
"00" chi thi rdng s tram 1a 1, nghia 13, don vi ngudn tai nguyén duge st dung cho truyén
thong SU. Theo vi du khéc, "11" chi thi ré‘mg s6 tram 1a 4, va, don vi nguén tai nguyén

dugc st dung cho truyén thong MU.

Giao thirc truyén théng c6 thé xac dinh tir trude don vi ngudn tai nguyén c6 kich c&
nho nhét tro giup mot cach thd so MU-MIMO, vi du, tong 2x26 hodc tong 4x26. Trong vi
du, don vi ngudn tai nguyén tong 4x26 l1a don vi ngudn tai nguyén co ban nhod nhét ¢6 thé
cho phép dugc cho viéc truyén MU-MIMO. Trong vi du, don vi ngudn tai nguyén c6 kich

3 4x26 ¢6 thé tro giup t6i da bén nguoi str dung trong viée truyén MU-MIMO, va don vi
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ngudn tai nguyén kich ¢& 242 hogc kich ¢ 16n hon ¢6 thé tro giup tdi da tAm ngudi sir
dung trong viéc truyén MU-MIMO. Do d6, vé6i don vi ngudn tai nguyén trong viéc cap
phat nho hon kich c& nhd nhét cho MU-MIMO, ché d6 truyén SU duoc thuc hién theo mac
dinh, va khong c6 bit nao la can thiét dé chi thi sb tram (cac tram) thuc hién viéc truyén

thong trong don vi ngudn tai nguyén.

Trong vi du cta viéc cAp phat cta cac don vi ngudn tai nguyén 80MHz dugc thé hién
trén Fig.11, don vi ngudn tai nguyén mién tan s #1" va don vi ngudn tai nguyén mién tan
sd #3" dugc st dung cho truyén thong MU-MIMO, va mdt cach twong tng 1a 3 tram va 7
tram dugc cép phat. Chubi bit (c4c bit) bao gé)m cdc bd nhan dién chi thi dugc sinh ra dua
trén quy tac anh xa loai 2, tic 13, 011101111, trong d6 chudi bit twong tng véi 20Mhz thtr
nhét 1a 011, chudi bit twong tng véi 20Mhz tht hai 1a 10, chudi bit twong ing véi 20Mhz
thir ba 1 11, va chudi bit twong Gng véi 20Mhz thir tw 1a 11. Chudi bit chi thi s6 tram trong
20MHz don vi ngudn tai nguyén 20MHz thir nhat 12 1000, chudi bit chi thi s6 tram trong
20MHz don vi ngudn tai nguyén 20MHz thit hai 1a 111, chudi bit chi thi s6 tram trong
20MHz don vi ngudn tai nguyén 20MHz tht ba 1a 000, va chudi bit chi thi sb tram trong
20MHz don vi ngudn tai nguyén 20MHz thit tu 1a 000.

Phuong an thuc hién 7

Dua trén cic phuong an thuc hién néu trén, theo vi du cu thé, chudi bit cua viéc cép
phat ngudn tai nguyén véi chiéu dai it nhét 13 tam bit dugc tao ra, va dé chi thi it nhat cac
don vi ngudn tai nguyén dugc cAp phét thuc su va thong tin lién quan t6i s6 luong cua
tram (cac tram) (STAtion) thuc hién viéc truyén trén don vi nguén tai nguyén (ddc bict
chtra sb luong cua cac tram tham gia vao viéc truyén MU-MIMO). Cu thé 13, it nhat tam
bit chi thi, cac don vi ngu?)n tai nguyén duogc cép phét thuc su va duoc chi thi béi cac bit
chi thi, va s luong cia cac tram thuc hién viéc truyén trén don vi nguén tai nguyén co thé

duoc biéu dién mot cach don gian bang cich st dung bang.

Trong mang dién cuc bo khong day, bang nay dugc luu trén AP va/hodc STA, sao cho
AP va/hodc STA c6 thé sinh ra hodc phan tich ct phap chudi bit cua viée cép phat ngudn

tai nguyén theo bang nay. Néu cach yéu ciu bang khong dugc st dung, thi quy tic 4nh xa
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loai 1, quy tic anh xa loai 2, hodc quy tic anh xa loai 3 néu trén ciing co thé dé sinh ra

hodc phén tich cti phap chudi bit cAp phat ngudn tai nguyén.

Trong vi du duoc thé hién trong bang 1 dudi ddy, tim bit chi thi tong 256 chudi bit
cip phat ngudn tai nguyeén. Chubdi bit cép phat ngudn tai nguyén 8 bit trong bang 1 may
chtra bit loai 0 theo phwong 4n thuc hién 4, bit (cac bit) loai 2 theo phuong an thuc hién 2,
bit (cac bit) chi thi thong tin lién quan tdi s6 luong cua cac tram thuc hién viéc truyén trén
don vi ngué)n tai nguyén theo phuong an thuc hién 6, va mot sb bit du trit. Néu cach luu
trit theo bang khong dugc st dung, thi cdc cach ap dung cu thé duoc thé hién trén Fig.23a-
1, Fig.23a-2, va Fig.23b cling ¢o thd dé thu dugc chudi bit cip phat ngudn tai nguyén
tuong Ung voi cac don vi ngudn tai nguyén dugc cAp phét thuc su va sé luong cia céc

tram thuc hién viéc truyén trén don vi ngudn tai nguyén nhu dugce thé hién trong bang 1.

Bang 1
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Sé chudi Chudi bit

cip phat tai Cac don vi ngudn tai nguvén duge thu thue sy nho viée chia (tir rai sang phai)
neuyén
1 (G00,0000.0 26 26 26 26 26 26 26 26 26
2 000.0001,0 26 26 26 26 26 26 26 52
3 000, 0010, 0 26 26 26 26 26 52 26 26
4 00000110 26 26 26 26 26 52 52
5 000, 0100, 0 26 26 52 26 26 26 26 26
& 000, G161, 0 26 26 52 26 26 26 52
7 000, 0180, 0 26 26 52 26 32 26 26
8 000, a1, 0 26 26 52 26 32 52
y 000, 1000, 0 52 26 26 26 26 26 26 24
10 a00, 1001, 0 52 26 26 26 26 26 52
11 aou, 1016, 0 52 26 26 26 52 26 26
12 qoy, 1011, 0 52 26 26 26 32 32
3 000, 1100, 0 52 32 26 26 26 26 26
14 100, 1101, 0 52 32 26 26 26 52
15 noo, 111G 0 52 52 26 52 26 24
16 60,1111, 0 52 52 26 52 52
17 000.0000.1 D teiy
18 000,0001.1 Du trix
19 000.0010.1 Du o
20 000,001 1.1 Dy il
21 i 1100.1 Dur trir
22 000010711 Dy i
23 00001101 Du ol
24 000,0111.1 Dur triv
25 000,1000.1 P oty
26 000.1001.1 Dur tri
27 000,1010,1 Dur trir
28 000, 1011.1 Dy triv
29 (003, 11001 Dur trix
30 000, 1101.1 Dur tri
31 000,1110.1 Dur triv
3z aoa, 11111 D triv
i3 (01,046,000 26 26 26 26 26 105 (1)
34 1o1,00,60] 26 26 26 26 26 106 (2)
a5 0601,00,010 26 26 26 26 26 106 (3)
36 001,006,611 26 26 24 26 26 106 (<)
37 001,00,100 26 20 20 26 26 106 (3)
38 G01,00.101 26 26 26 26 26 106 (6)
39 001,00, 110 26 26 26 26 25 106 (7)
40 001,00,111 26 26 26 26 26 106 (%)
ER 001,07, (00 26 26 32 26 106 (1)
42 GOL, 01001 20 26 32 26 106 (2)
43 001,41, 010 26 26 52 20 106 (3)
44 001,01, 011 26 26 52 26 106 (4)
45 001,01, 100 26 26 52 26 106 (5)
46 o1, 01, 101 26 26 52 26 106 (6)
47 o1, 01,110 20 26 32 26 106 (7)
48 001, 01,111 26 26 52 26 106 (8)
49 001, 19,000 52 26 26 26 s ()
50 001, 10, 601 52 26 26 26 106 (2)
31 101, 10, 010 52 26 26 26 106 (3
32 001, 10, 01t 52 26 26 26 106 )
53 001, 10, 100 52 20 26 26 106 (3
34 001,10, 101 52 26 26 26 106 (6)
55 001,10, 110 52 26 26 26 106 (7)
56 001,10, 111 52 26 26 26 106 (8)
57 001, 11, 000 52 52 26 106 (1)
38 001, 11, 661 2 52 26 106 (2
39 001, 11,010 52 52 26 106 (3)
60 001, 13,011 52 32 26 106 (1)
a1l 001, 11,160 52 52 26 106 (3)
62 001,11, 101 52 52 26 106 (6)
63 n01, 11,110 52 52 26 106 (7)
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56

53
34
35
36

38
39
20
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

GOL L1 L1t
010, 00, 000
010, 00, 001
010, 00, 010
(10,00, 011
010, 00, 100
010,00, 101
@10, 00, 110
010, 00, 111
(10, 01, 000
(10, 01, 001
(10,01, 010
010,01, 011
010, 01, 100
010,01, 101
010,01, 110
010,00, 11
010, 10, 000
010, 10, 01
010, 10,010
010, 10,011
(10, 10, 100
(10, 10, 101
010, 10, 110
010, 10, 111
010. 11, 000
010, 11, 001
010, 11, 010
010, 11,011
010, 11, 100
010, 11, 101
010, 11, 110
010,11, 111
(11, 0000, G
(11, G001, O
¢11, 0010, €
oLl o0ll, ¢
(11,0100, 0
GLL,O101, G
o011, 0110.0
011, 0111, 0
011, 1000, ¢
011, 1001, ¢
011, 1010, 0
011, 1011. 0
011, 1100.0
011,1101.0
011, 1110, 0
Gll, 1111, 0
011,0000,1

011.0001,1

G11,0010,1

011,06011,1

011,6100,1

011,0101.1

011.0110.1

(11,0111,1

(11.1000.1

01110001

01110101

ol 1ol

(11,1100,

(¢11,1101,1

01111101

011.1111,1

106 (1
106 (2}
106 (3)
106 (Y
106 (5%
106 (6}
106 (73
106 ()
106 (1)
106 2
106 (3)
106 {#)
106 (5)
106 (6)
106 (%)
106 (8)
106 (1)
106 (2}
106 (3)
106 @)
106 (5)
106 (6)
106 (7)
106 (8)
106 (1)
106 (2)
106 (3)
106 (1)
106 (3)
106 (6)
106 (7)
106 {8)
106 (1)
106 (1)
106 (1)
106 (1)
106 (2)
106 (2)
106 (2)
106 (2)
106 (3)
106 (3)
106 (3)
106 (3)
106 @)
106 @)
106 4)
106 @)

26
26
26
2

26
26
26
26
26
26
26

I}

26
2

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

26

Du trir

Duyr trir

Du

Du triv

Du triv

Dur triv

Du vt

Du ulr

Du v

Dy trix

Du i

Dty

Duutw

Du vt

Du trix

Du triv

26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

26

o

i
{35 788 Y N 6 T UG T U6 T MG TR 6 T 0 I U I O N ) W R 16 T 8 T G g O

(SN

L o a

[

26

106 (8)

26

2
A

2

2
26
2
2
26
2

A,
LA

26
2

26
26
26

26

106 (1)
106 (2)
106 (3)
106 (4)
106 (1)
106 (2)
106 (3)
106 (4}
106 (1)
106 (2)
106 (3)
106 @)
106 (1)
106 (2)
106 (3)
106 (4)

26
26

~

26
26
26

-~
Z

26

26
)

26
26
26
26
26
26

h I T L Th (R
NI ER DGR 1O I SO VRN S |

I .

b

h

e h B

NG 0 I U I U6 i O]

26
26
26
26
26
26
26
26

26
26
26
26
26
26

26



129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
135
156
157
158
139
160
151
162
163
1641
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
133
184
185
186
187
188
189
190
191
192
193

10,00,000,0
10,00,001,0
10,00.010,0
10.00.0611,0
10,00,100,0
10,00,101.0
10,00,110.0
10,00,111.0
10,00,000,1
10.00.001,1
10,00,010,1
10,00,011,1
10,00,100,1
10,00,101.1
10.00,110,1
10.00,111.1
10,01,000.0
10.01,0601.0
10.01,610.0
10.01.611,0
10,01,100,0
10,01,10L.0
10,01,110,0
10.01.111.0
10.01,001.1
10.01.010.1
10,01,0611.1
10.01,100,1
10,01,101.1
10.01.110.1
10,01,111,1
10,10,000,0
10,10,001,0
10,10,010.0
10.10,011.0
10,10,100,0
10,10,101.0
10,10,110,0
10,10,111,0
10,01,600,1
10, 10,600,
10.10.001,1
10,10,610.1
10,18.011.1
10,10,106,1
10,10,101.1
10.10.110,1
10,10,111,1
10.11.000.0
10,11,001.0
10, 11,0100
10,11,011,0
10,11,100,0
10,11,101,0
10.11,110,0
10,11,111,0
10,11,000,1
10.11.001.1
10,11,010,1
10,11,011.1
10,11,100,1
10,11,101,1
10,11,110.1
10,11,111.1
11,00,000.0
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Du ut
Dyt
Du triy
Du
Dy ux
Dy triv
Dy utw
Du uw
Dy trir
Dy trie
Du trir
D e
Du utr
Du i
Du trit
Dy triv
Dy triv
Dt
Dy tri
Dy trv
Du triv
Dy triv
Du trix
Du et
Du trir
Du el
Dy et
Du o
D trir
Du triv
Du ut
Du tr@r
Du triy
Du tri
Du trir
Du uir
Du trir
Du tir
Du triv
Dy trir
Du i
Dy trix
Du uir
Dy trir
Du tor
D triv
Du trit
Du triv
Dy trlr
Du triv
Du triv
Du o
Du trix
Du triv
D triy
Dutx
Du trix
Du trir
Du tri
Du trir
Dy triv
Du trix
D trir
Dy trir
242 (13
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11,00,001,0
11,00,010,0
1100,011.06
11.06,100,0
11,00.101.0
11.00,110,0
11,00,111,0
11.00.000,1
11,00.001,1
11,00,010.1
11,00,011,1
11,06.100,1
11,00,101,1
11.00,110,1
11,06,111.1
11,01.000,0
11,01.001.0
11,01,010,0
11,01,011,0
11,01,100,0
11.01,101,0
11.01,110,0
11,01,111.0
11,01,000,1
11.01.001,1
11,01,010,1
11otolLl
11,01.100.1
11,01.101,1
11,01,110,1
11011111
11,10,000.0
11,10,001,0
11,10,010,0
11.16.011.0
11,16,160,0
11,10101,0
11,16,110,0
11.10,111,0
11,16.000,1
11160011
11.10,010,1
11,16.011,1
11,10,100,1
11,10,101,1
11,10,110.1
11,16,111.1
11,11,000,0
11,11.001.0
11,11.010,0
11,11,011,0
11.11.100.0
11,11,101,0
11,11,110,0
[INENSINY]
11,11,000.1
11110011
11.11.010.1
11110111
11,11.100,1
1111011
11,11,110,1
11,11,111,1
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242 (8)

Du triv

Du triv

D trir

D trir

Dy trir

Dy triv

Drr trir

Du trir
484 (1)
484 (2)
484 (3)
484 (1)
181 (S)
484 (6)
484 (7)
484 ()

Du triv

Du triv

Dur trir

D trie

Du tri

Du triv

D trir

Du trir
996 (1)
996 (2)
996 (3)
996 (1)
996 (5)
996 (6)
996 (7)
996 (8)

Du triv

Dy tre

Dur trir

Dy triv

D triv

Du trir

D trit

Du trir

2x996 (1)

2x996 (2)

2x996 (3)

2%996 {(4)

2x996 (5)

2x996 (6)

2x996 {7)

25996 (3)

Dur tri

Du tri

D triv

Du triv

Dy trir

Du trie

Du triv

Dur trir
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Bang 1 thé hién chudi bit ctia viéc cép phat ngudn tai nguyén cho bang thong co ban
(don vi nhé nhit cta viéc cAp phat bang thong, vi du, 20MHz), cdc don vi ngudn tai
nguyén duge cip phét thuc su va dugce chi thi boi chudi bit cap phat ngudn tai nguyén, va
) luong cia cac tram thuc hién viéc truyén trén don vi nguén tai nguyén. pé cap toi
phuong an thuc hién 5, véi mdi bang thong 20MHz trong cac bang thong 40MHz, 80MHz,
va 160MHz, phuong phép cta phuong an thuc hién 1, 2, 3, hodc 4 néu trén, hodc td hop co
thé cua ching c6 thé dugc st dung lap lai dé chi thi. Theo cach khac, v6i bang thong 16n
hon, Bang 1 hodc bién thé cta chung ¢ thé duoc lap lai dé thu cac chudi bit cip phat

ngudn tai nguyén cho tat ca cac bang thong. C4c chi tiét s& khong duoc mo ta lai & day.

Bang 1 liét ké "cac chudi bit cAp phat ngudn tai nguyén" va "cac don vi ngudn tai
nguyén duogc cép phat thuc su” tuong ung. Trong bang 1, 26 chi thi don vi ngudn tai
nguyén 1x26; 52 chi thi don vi ngudn tai nguyén 2x26; 106 chi thi don vi ngudn tai
nguyén 4x26; 242 (n) chi thi don vi ngudn tai nguyén 242, va s6 luong cla tram (c4c tram)
(STAtion) thuc hién viéc truyén trén ngudn tai nguyén 1a n, va khi n 1a 16n hon 1, thi viéc
truyén MU-MIMO dugc thuc hién trén don vi ngudn tai nguyén; 484 (n) chi thi don vi
ngudn tai nguyén 2x242, va s6 luong cta tram (c4c tram) (STAtion) thuc hién viéc truyén
trén ngudn tai nguyén 1a n; 996 (n) twong ung voi don vi ngudn tai nguyén 996, va sb
luong cua tram (cac tram) (STAtion) thuc hién vigc truyén trén ngudn tai nguyén 1a n;
2x996 (n) tuong tng véi don vi ngudn tai nguyén 2x996, va s6 luong cia cac tram thuc

hién viéc truyén trén ngudn tai nguyén 1a n.

Theo vi du nay, don vi ngudn tai nguyén nhé nhét c¢6 thé cho phép cho viée truyén
MU-MIMO bi han ché vao don vi ngudn tai nguyén 106. Ngoai ra, néu cac don vi nguon
tai nguyén duoc cp phat thuc sy tr nguon tai nguyén ph6 20MHz chira hai don vi ngudn
tai nguyén 106, thi ) luong tdi da cia céac tram thuc hién viée truyén trén don vi nguén tai
nguyén 106 la 4. Trong céc truong hop khac, s6 luong tdi da ctia cac tram thuc hién viéc

truyén trén don vi ngudn tai nguyén cho viéc truyén MU-MIMO 1a 8.

Cu thé, bit thtr nhat trong tit ca céc chudi bit cép phat ngudn tai nguyén 8 bit trong

-890-



33375

bang 1 1a bit loai 0 theo phuong an thuc hién 4, va chi thi xem liéu don vi nguén tai
nguyén lén nhat co thé duoc cap phat twong ting véi 20MHz trong giao thiic 6 duoc cip
phat thuc sy hay khong, nghia Ia, xem li¢u don vi ngudn tai nguyén hién tai duge cAp phat
thuc su va dé duoc cip phat t6i tram 1a don vi ngudn tai nguyén 242 hay khong. Ngudi co
hiéu biét trung binh trong linh vuc ky thuét s& hiéu ring, néu bang thong hién tai 1a
20MHz, thi bit loai 0 c6 thé dé phan biét xem liéu don vi ngudn tai nguyén dugc cép phat
thuc su 12 nhé hon don vi ngudn tai nguyén 242 hay bang véi don vi ngudn tai nguyén
242. Néu bang thong hién tai 1a bang thong 16n hon (tic la 40MHz, 80MHz, hoac
160MIz), thi bit loai 0 c6 thé dé phan biét xem ligu don vi ngudn tai nguyén duoc cip
phat thuc sy 1a nho hon don vi ngudn tai nguyén 242 hay 16n hg hoac bang voi don vi

ngudn tai nguyén 242.

Ngoai ra, bit tht ba va bit thir tu trong cac chudi bit cap phat ngudn tai nguyén 8 bit
tir s& chudi 193 t6i s6 chudi 256 ciing 1a cac bit loai 0 theo phuong an thuc hién 4, trong do
bit thit ba chi thi xem liéu don vi ngudn tai nguyén dugc cAp phat thyuc su 1a don vi ngudn
tai nguyén 996 hay khong. Bang dudi day 1a vi du cu thé. Khi bit thir ba "0" chi thi ring
don vi ngudn tai nguyén dugc cAp phat thuc su khong phai la don vi ngudn tai nguyén 996,
thi bit thtr tu chi thi xem liéu don vi ngudn tai nguyén duge cip phat thuc sy la don vi
ngudn tai nguyén 2x242 hay khong. Do do, "10" chi thi rang don vi ngudn tai nguyén duoc
cAp phét thuc su 1a don vi ngudn tai nguyén 996, "01" chi thi rang don vi ngudn tai nguyén
duoc cép phat thyc su 1a don vi nguén tai nguyén 2x242, "00" chi thi réng don vi nguén tai
nguyén dugc cap phat thuc su 1a don vi ngudn tai nguyén 242, va chudi bit dic biét khac
"11" chi thi rang don vi ngudn tai nguyén duoc cap phat thuc sy 1a don vi ngudn tai
nguyén 2x996. Hai bit cling cd thé duoc biéu dién mot cach don gian bang cach st dung
bang nhd sau. Cén hiéu réng, néu cac vi tri cta bit thir ba va bit tha tu bi thay ddi, hodc céc
céch thidt 1ap tri s6 cta céc bit bi thay dbi (nghia 12 0 va 1 duge thay d6i cho nhau), thi ¢6
thé co cac bién twong ing clia bang, nhung cac bién nay ctia bang s& van nim trong pham

vi bao hd ctia phuong &n thuc hién nay.
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Bang 2
Chubi bit Pon vi ngudn tai nguyén duwge cAp phat thwe sw
00 don vi ngudn tai nguyén 242
01 don vi ngudn tai nguyén 2x242
10 don vi ngudn tai nguyén 996
11 don vi ngudn tai nguyén 2x996

Cac bit tir bit thtt hai téi bit thit bay trong céc chudi bit tir s chudi 1 t6i sé chudi 32
trong bang 1 1a cac bit loai 2 theo phuong 4n thuc hién 2, va theo nguyén téc cua gian do
cay nhu dugc thé hién trén Fig.9, bit dé chi thi don vi ngudn tai nguyén duoc cAp phat thuc

su c6 thé duge st dung, trong dé bit thir tdm 1a bit duge du trir.

Ngoai ra, cac bit tir bit thir hai téi bit th ndm trong cac chudi bit tir s6 chudi 33 t6i s6
chudi 96 trong bang 1 cling 1a cac bit loai 2 theo phuong an thuc hién 2. Bit thir hai va bit
thtt ba trong cac chudi bit tir s6 chudi 97 téi s6 chudi 128 ciing 1a cac bit loai 2 theo
phuong én thuce hién 2. Cac chudi bit tir s6 chudi 129 t6i s6 chudi 192 1a cdc chudi dugc

du trit.

Céc bit tir bit tht sau t6i bit thi tim trong céc chudi bit cap phat ngudn tai nguyén 8
bit tir s6 chudi 33 t6i s6 chudi 96 trong bang 1 12 cac bit dé chi thi s6 lugng cua céc tram
thuc hién viéc truyén trén don vi ngudn tai nguyén theo phuong an thuc hién 6. Céc bit tir
bit thir tu t6i bit thi bay trong céc chudi bit tir 6 chudi 97 t6i s6 chudi 128 1a cac bit dé chi
thi sb luong ctia cac tram thuc hién viée truyén trén don vi ngudn tai nguyén theo phuong
an thuc hién 6, trong d6 hai bit dAu tién chi thi sb lugng cia cac tram thuc hién viéc truyén
trén don vi ngudn tai nguyén 106 thir nhit, va hai bit cudi cing chi thi s6 lugng cla cic
tram thuc hién viéc truyén trén don vi ngudn tai nguyén 106 thtr hai. Céc bit tir bit thir ndm
{61 bit thir bay trong cc chudi bit tir sb chudi 193 t6i s6 chudi 256 ciing la cc bit dé chi thi
s6 luong cla cac tram thuc hién viéc truyén trén don vi ngudn tai nguyén theo phuong 4n

thuc hién 6.

Ngoai ra, céc bit du trit 1a dé chi thi xem liéu chudi bit twong (g l1a du trit hay 1a

chua duoc str dung. Trong cac chudi bit tur s6 chudi 1 t6i s6 chudi 32 trong bang 1, bit thu
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tam 14 bit duy trit, bay bit dAu tién trong cac chudi cAp phat ngudn tai nguyén tir s6 chudi 1
t6i s6 chudi 16 mot cach twong ung thong nhat véi bay bit dau tién trong cac chudi cap
phat ngudn tai nguyén tir s6 chudi 17 dén sb chudi 32, va bit thtr tdm 1a dé chi thi xem liéu
chudi bit trong tng c6 duoc du trit hay khong. Trong cac chudi bit tir s chudi 97 t6i sb
chudi 128, bit thir tam 1a bit du trit, va bay bit du tién trong cac chudi cép phat ngudn tai
nguyén tir sé chudi 97 t6i s& chudi 112 mot cach tuong tng thong nhat véi bay bit dau tién
trong cac chudi cip phat ngudn tai nguyén tir s& chudi 113 dén s chudi 128. Trong céc
chudi bit tir s& chudi 129 t6i s6 chudi 256, bit thir hai 1a bit du trit, va do dé bay bit khac
trong cac chudi cip phat ngudn tai nguyén tir s& chudi 129 t6i s6 chudi 192 mot cach
turong Gng thng nhit véi bay bit khac trong cdc chudi cép phat ngudn tai nguyén tir sb
chudi 193 dén s chudi 256. Trong céc chudi bit cAp phat ngudn tai nguyén 8 bit tir s
chudi 193 t6i sb chudi 208, bit thtr tam 1a bit du trit, va do do bay bit khac trong cac chudi
bit tir s6 chudi 193 t&i s6 chudi 200 mot cach twong tng thdng nhat v6i bay bit khac trong
cac chudi bit tir sé chudi 201 dén s chudi 208. Trong cac chudi bit cip phat ngudn tai
nguyén 8 bit tir s6 chudi 209 t6i s6 chudi 224, bit thtr tAm 1a bit du trit, va do do bay bit
khéc trong céc chudi bit tir sé chudi 209 t6i s6 chudi 216 mot cach twong tmg théng nhét
v6i bay bit khéac trong cic chudi bit tir s6 chudi 217 dén sb chudi 224. Trong cac chudi bit
cAp phat ngudn tai nguyén 8 bit tr s6 chudi 225 t¢i s6 chudi 240, bit thir tam 1a bit du tri,
va do d6 bay bit khéc trong cic chudi bit tur s6 chudi 225 t6i sb chudi 232 mot cach twong
tmg théng nhét véi bay bit khéc trong cac chudi bit tir s6 chudi 233 dén s6 chudi 240.
Trong cac chudi bit cap phat ngudn tai nguyén 8 bit tir s6 chudi 241 t6i sb chudi 256, bit
thtr tdm 1a bit du trir, va do d6 bay bit khéac trong cac chudi bit tir s§ chudi 241 t6i s6 chudi
248 mdt cach twong Gng thdng nhat véi bay bit khac trong céc chudi bit tir s& chudi 249

dén sb chudi 256.

C6 thé hiéu réng, nhiéu loai cac bit néu trén co6 thé c6 céc cach thiét lap tri sb khac
nhau (nhu cac y nghia ctia 0 va 1 bi trdo d61), va cac vi tri cua cic bit cling c6 thé dugc
thay ddi, sao cho bang méi dugc tao thanh; tuy nhién, cac chirc nang va céc y nghia cta
c4c bit 1a gidng nhau, va khong dugc tiép tuc minh hoa trong phuong an thuc hién nay cia

sang ché. Vi du, bit loai 0 trong bang 1 ¢6 thé duoc dat trong vi tri cubi cling ctia chudi.
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Theo vi du khac, cac vi tri cta nhiéu bit trong cac bit loai 2 trong bang 1 ¢o6 thé dugc thay
d6i. Ngoai ra, bit (cac bit) chi thi, dugc chira trong chudi bit chi thi viéc cap phat ngudn tai
nguyén trong bang 1, chi thi sé tram thuc hién viéc truyén thong trén don vi ngudn tai
nguyén, c6 thé co cac chirc nang khéc; vi dy, chirc nang chi thi sb truong ngudi st dung
cho thong tin tram trong treong HE-SIGB trong kénh 20Mhz, ma chudi cdp phat ngudn tai
nguyén duoc dinh vi trong do, trong do, truong ngudi sir dung cho thong tin tram bao gdm
thong tin vé cac tram (STAtion) thyuc hién viéc truyén thong trén don vi ngudn tai nguyén
duoc chi thi boi chudi bit (vi du, s6 ctia trudng ngudi st dung cho thong tin tram dugc thé
hién trén Fig.17). V6i don vi ngudn tai nguyén co kich ¢ 16n hon 242, bit (cac bit) cla
loai nay trong chudi bit cia viéc cép phat ngudn tai nguyén chho ting kénh 20MHz chi thi
s6 cla truong ngu:(‘wii st dung cho thong tin tram trong truong HE-SIGB, trén kénh 20Mhz
twong tng, trong d6, mdi trudng ngudi s dung cho thong tin tram bao gdm thong tin veé
mdi tram thuc hién viéc truyén thong trén don vi ngudn tai nguyén nay duoc chi thi boi
chudi bit. S& cua trudng ngudi sir dung cho thong tin tram trong HE-SIGB trong 20Mhz cu
thé c6 thé 0, s& co lgi & chd HE-SIGB trong ting 20MHz ¢6 thé bao gdm s6 xép xi bing
nhau cua trudng ngudi st dung cho thong tin tram. Vi du, chudi chi thi ngudn tai nguyén
viéc cép phat voi b chudi 217 dugc st dung dé chi thi 484 (0) cho 20Mhz dau tién; trong
d6, 484 (0) chi thi ring 20Mhz ddu tién nay va 20Mhz tht hai lién ké dugc cap phat thuc
su lam don vi ngudn tai nguyén tong 484, va, s6 truong ngudi st dung cho thong tin tram
trong truong HE-SIGB trong 20Mhz dau tién (242) nay la 0; truong ngudi st dung cho
thong tin tram bao gbm thong tin vé cac tram thuc hién viéc truyén thong trén don vi
ngudn tai nguyén tong 484. Theo vi du khac, chudi chi thi ngudn tai nguyén viéc cip phat

v6i s6 chudi 233 1a dé chi thi 996 (0).

Vi du, truong HE-SIGB bao gdm HE-SIGBI1 va HE-SIGB2, m{t cach twong ng
duoc mang trong céc kénh 20M khéc nhau; va truong nguoi st dung cho thong tin tram,
duoc chtra trong truong HE-SIGB cu thé, bao gém thong tin vé céc tram thuc hién viéc
nhan hodc truyén trong biang thong (kénh) twong ung. Theo vi du don gian, trong bing
thong 80MHz, HE-SIGB1 bao gdm trudng (cac truong) nguoi st dung cho thong tin tram,

vé cac tram thuc hién viéc truyén thong trén cac kénh 20MHz thir nhét va tht ba; va HE-

-03-



33375

SIGB2 bao gdm trudng (cic truong) nguoi st dung cho thong tin tram, vé cic tram thuc
hién viéc truyén thong trén cac kénh 20MHz tha hai va tht tu. Trong vi du, nim trong
bang thong 80MHz, MU-MIMO dugc thuc hién trong 40Mhz thit nhat, va tong cong 4
tram tham gia vao trong truyén thong (ttc 1a tdng cong 4 tram trong hai kénh 20Mhz thir
nhét); kénh 20MHz thtt ba dugc cAp phat nhu 13 chin don vi ngudn tai nguyén 26, va chin
tram tham gia vao trong viéc truyén OFDMA; kénh 20MHz tht tu duoc cAp phat nhu 1a
don vi ngudn tai nguyén 106, don vi ngudn tai nguyén 26, va don vi ngudn tai nguyén 106,
va viéc truyén don tram dugc thuc hién trén mét don vi cta cac don vi nguén tai nguyén
106, nghia 1a, ba tram tham gia vao trong viéc truyén OFDMA. Pé lam cho sb truong
ngudi sit dung trong hai HE-SIGB x4p xi nhu nhau, chudi bit ctia 20MHz tht nhat 1a chudi
"11,01,000,1" chi thi 484 (0), v&i s6 chudi 217; chudi bit cua 20MHz tht hai la chudi
"11,01,011,0" chi thi 484 (4), v6i sb chudi 212; chudi bit cua 20Mhz thir ba 1a chudi
"000,0000,0" v6i sé chudi 1; va, chudi bit ciia 20MHz tht tu 1a chudi "011,0000,0" véi s6
chudi 97. Do do, HE-SIGB1 chira: 0 manh trudng ngudi sit dung cho thong tin tram chira
thong tin vé tram (cac tram) (STAtion) thuc hién viéc truyén théng trén kénh 20MHz thir
nhét; va, 9 manh trudong nguoi st dung cho thong tin tram, chira thong tin vé tram (céc
tram) (STAtion) thuc hién viéc truyén thong trén kénh 20MHz thtr ba. HE-SIGB2 chura: 4
méanh trudng nguoi st dung cho thong tin tram chira thong tin vé tram (cac tram)
(STAtion) thuc hién viéc truyén thong trén kénh 20MHz thir hai; va, 3 manh truong nguoi
sit dung cho théng tin tram, chura thong tin vé tram (cac tram) (STAtion) thuc hién viéc

truyén thong trén kénh 20MHz thu tu.

Tiép theo, mot sb bit dy trit trong bang 1 ¢6 thé dé chi thi, khi cac don vi ngudn tai
nguyén dugc cAp phat chtra don vi ngudn tai nguyén tong 26 nidm trong trung tim cta
bang thong, xem li¢u don vi ngudn tai nguyén tong 26 trung tam la dé st dung hay khong
(vi du, xem liéu c6 dugc chi dinh cho tram hay khong). Vi du, cac don vi nguén tai nguyén
duoc cip phét thuc sy va duoc chi thi boi cac chudi bit cap phat ngudn tai nguyén tir 56
chudi 17 t&i 32 mot cach tuong ung la thong nhét véi cac phan duge chi thi boi cdc chudi
bit cAp phat nguon tai nguyén tir 36 chudi 1 dén 16; tuy nhién, cac don vi ngudn tai nguyén

tong 26 trung tim mot cach twong tng duoc chi thi boi cac chudi bit tir s6 chudi 1 dén 16
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duoc chi dinh cho cac tram, nhung cac don vi nguén tai nguyén tong 26 mot cach tuong

ting dugc chi thi béi cac chudi bit tir s6 chudi 17 t6i 32 khong dugce chi dinh cho céc tram.

Trén bang 1, cac don vi nguén tai nguyén dugc cép phét thuc su va dugc chi thi boi
céc chudi bit cip phat ngudn tai nguyén tir s6 chudi 241 dén sé chudi 248 la cac don vi
ngudn tai nguyén tuong ing voi bang thong tdi da 160M san c6 hién tai. Tuy nhién, viéc
cép phat cta ngudn tai nguyén phé thé duge chi thi béi trudng HE-SIGA. Trong trudng
hop nay, chudi bit cép phat ngudn tai nguyén nam trong HE-SIGB c6 thé khong con dua ra
chi thi nao nita. Do d6, céc chudi bit cip phat ngudn tai nguyén tur sd chudi 241 t6i sb

chudi 248 trong bang 1 ciing ¢6 thé 1a cac chudi du trif.

Bang 3 thé hién vi du cta bién cta bang 1. Vi du, dé hd trg sé lugng toi da cla tam
tram thuc hién viéc truyén trén timg don vi ngudn tai nguyén 1a 16n hon hodc bang voi
106, trong cac chudi bit cép phat ngudn tai nguyén tur s6 chudi 129 dén 192 trong bang 1,
hai bit thr nhat 12 dé chi thi don vi ngudn tai nguyén 106, don vi ngudn tai nguyén 26, va
don vi nguén tai nguyén 106 dugc cép phat thuc su tr 20MHz, va moi ba bit trong séu bit
cudi cung mot cach tuong Ung la dé chi thi ) lugng clia cac tram thuc hién viéc truyén
trén cac don vi ngudn tai nguyén 106. Tuy nhién, cic chudi bit cép phat ngudn tai nguyén
(cac s6 chudi 97 dén 112) dé chi thi don vi nguon tai nguyén 106, don vi ngudn tai nguyén
26, va don vi ngudn tai nguyén 106 duoc cép phat thuc su tr 20MHz trong bang 1 dugc
thay doi thanh céc chudi dy trlt trong bang 3; cac y nghia cua cac chudi bit cép phat ngudn
tai nguyén khac chi thi cac don vi ngudn tai nguyén duge chp phat thuc su 1a khong doi.
C6 thé hiéu rang, cac truong hop cu thé hodc duoc mé rong duge dé cap téi cho bang 1

cling c6 thé duoc sir dung trong bang 3.

Bang 3
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< . Chudi bit cdp
S8 chudi 1

phat nguon tai Céc don vi nguon (ai nguyén dirgc thu thue sy nho viée chia (1 trai sang phai)
nguyén

1 000,0000,0 2 26 26 26 26 26 26 26 26

2 000,0001,0 26 26 26 26 26 20 26 52

3 000, 0010, 0 26 26 26 26 26 s2 26 26

4 000,0011,0 26 26 26 26 26 52 52

5 000, 0100, ¢ 26 26 32 26 26 26 26 26

6 0G0, 0101, 0 26 26 52 26 26 26 52

7 000, 0110, 0 26 26 32 26 52 26 26

8 000, 0111, 0 26 26 52 26 52 52

9 000, 1000. 0 52 26 26 26 26 26 26 26

10 000, 1001, 0 52 26 26 26 26 26 52

1 000, 1010, 0 52 2% 2% 2% 52 26 26

12 000, 1011, ¢ 52 26 26 26 52 32

13 000, 1100, 0 52 52 26 26 26 26 26

14 000, 1101, G 52 32 26 26 26 52

15 000, 1110, G 52 52 26 52 26 26

16 000, 1111, ¢ 52 52 26 52 52

17 000,0000,1 Du trie

18 000,0001.1 Dy uir

19 000.0010.1 Du trir

20 000.0011.1 Du tri

21 000,0100,1 Dur trir

22 000.0101,1 Du triy

23 000.0110,1 Du tri

24 000,0111.1 Du ulr

25 000,1000,1 Du utr

26 000,1001,1 Du triv

27 0060,1010,1 Dur triv

28 000,1011,1 Dur triy

29 000,1100,1 Dhr o

30 000,1101,1 Dur tri

31 000,1110,1 Dy triv

32 00011111 Dy triv

33 001.00.000 26 26 26 26 26 106 (1)

34 G01.60,001 26 26 26 26 26 106 (2)

s 001.00.010 26 26 26 26 26 106 (3)

36 001.00.011 26 26 26 26 26 106 (4)

37 001.00,100 26 26 26 26 26 106 (5)

38 001.00,101 26 26 26 26 26 106 (6}

39 001,060,110 26 26 26 26 26 106 (7)

40 001.00.111 26 26 26 26 2 106 (8)

41 001, 01, 000 26 26 52 26 106 (1)

472 001, 01, 001 p 26 52 26 106 2)

43 001, 01,010 26 26 52 26 106 (3)

44 001, 01, 011 26 26 S2 26 106 @)

43 001, 01, 100 26 26 52 26 106 (5)

46 001. 01,101 26 26 §2 26 106 (6)

47 001,01, 110 26 26 52 26 106 (7)

48 001.01, 111 26 26 52 26 106 8)

49 001. 10, 000 52 26 26 26 106 (1)

30 001, 10, 001 52 26 26 26 106 2)

51 001. 10, 010 52 26 26 26 106 (3)

32 001.10, 011 52 26 26 28 106 @)

53 001. 10, 100 52 26 26 26 106 (5)

54 001. 10, 101 52 26 26 26 106 (6)

35 001, 10, 11¢ 52 26 26 26 106 (1)

36 001, 10,111 52 26 26 26 106 (8)

37 001, 11, 00C 52 52 26 106 (1)

38 001, 11, 001 52 52 26 106 2)

59 001, 11, 01G 52 52 26 106 3)

60 001, 11,011 52 52 26 106 @)

51 001, 11, 100 52 52 26 106 (5)

62 001, 11,101 52 S2 26 106 (&)

63 001,11, 110 52 52 26 106 (7)
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64 001,11, 111 52 52 2 106 8)
65 010, 00, GO0 106 (1) 26 26 26 26 26
66 010, 00, 601 106 (2) 26 26 26 26 26
67 010, 0G, 010 106 (3) 26 26 26 26 26
68 010, 00, G111 106 (4) 26 26 26 26 26
69 010, 00, 100 106 (S) 26 26 26 26 26
70 010, 00,101 106 (6) 26 26 26 26 26
71 010, 00, 110 106 (7) 26 26 26 26 26
72 010,00, 111 106 (8) 26 26 26 26 26
73 010,01, 000 ) 106 (1) 26 26 26 52
74 010, 01, 001 106 (2) 26 26 26 52
75 019, 01, 010 106 (3) 26 26 26 52
76 019, 01, 011 106 &) 26 2 26 52
77 010, 01, 100 106 (5) 26 26 26 52
78 0190, 01. 101 106 (6) 26 26 26 52
79 010,01, 110 106 (7) 26 26 26 52
S0 010,01, 111 106 (8) 26 26 26 52
81 010, 10. 000 106 (1) 26 32 26 26
82 010, 10, 001 106 2) 26 32 26 26
83 010, 10,010 106 (3) 26 52 26 26
84 010, 10. 011 106 @) 26 32 2% 26
85 010, 1G, 100 106 (5) 26 52 26 26
36 019,10, 101 106 () 20 52 26 206
87 010,16, 110 106 (7) 26 32 26 26
38 010, 10, 111 106 @) 26 52 26 26
39 010, 11, GO0 106 () 26 52 52
90 010,11, 601 106 (2) 26 32 52
al 010, 11,010 106 3) 26 52 52
92 010, 11,011 106 ) 26 32 32
93 010, 11, 100 106 (5) 26 52 52
94 010,11, 101 106 (6) 26 32 52
95 019, 11, 110 106 (7) 26 52 52
96 010, 11,111 106 (8) 26 52 52
97 011,00000 Du trix
98 011.00001 Dy iy
99 011,00010 Dy it
100 011,00011 Dy triv
101 011,00100 Du vt
102 011.00101 Du trr
103 011,00110 Du trix
104 011,00111 Dur tri
105 GLE01000 Du triv
106 011,01001 Duy trit
167 011,01010 Du o
108 011,01011 Du trit
109 011.01100 Du trir
110 011.01101 Dyt
111 011,01110 Dur triv
112 QLLOLLLL Dy trie
113 011,10000 Dy uw
114 011,10001 Du troe
115 011,10010 Dy trir
116 011,16011 Du triv
117 (011.10100 Dur trix
118 al1.101a1 Du triv
119 01110110 Dy ut
20 011,10111 Due triv
121 011,1100G0 Du trv
22 011.1100G1 Du i
123 011,11010 Du
124 OrL11onl Du
125 011,111G0 Dur trix
126 011.11101 Dy telr
127 01111110 Du uir
128 01111111 Du trir
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185
186
187
183

10, 000. 000
10, 000, (01
10, 000, 010
10, 000, 011
10, 000, 100
10,000, 101
10, 000, 110
10. 000, 111
10, 001, 000
10, 001, 001
10, 0601, 010
10, 001, 011
10, 001, 100
10, 001, 101
10, 601, 110
10,001, 111
10, 010, 000
10, 010, 001
10, 010, G10
10, 010, 011
10,010, 100
10. 010, 101
10, (10, 110
10, G10, 111
10, ¢11, 000
10,011, 001
10,011, 010
10, 011. 011
10, 011. 100
10,011, 101
10,001,110
10, 011, 111
10, 100, GO0
10, 100, G601
10, 100, €10
10,100, 011
10, 100, 100
10, 100, 101
10,100, 110
10, 100, 111
10, 101, 0600
10, 101, 601
10, 101, (10
10,101, 011
10,101, 100
10. 101, 101
10,101, 110
10,101, 111
10, 110, 000
10, 1106, 001
10, 110, 010
10,110, 011
10, 110, 100
10,110, 101
10,119, 110
10, 110, 111
10, 111, 0600
10, 111, 001
10,111, 010
10, 111, (11
10, 111, 100
10,111, 101
10. 111,110
10,111,111
11,00,000,0

106 (1)
106 (1)
106 (1)
106 (1)
106 (1)
106 (1)
106 1)
106 1y
106 ()
106 (2)
106 (2)
106 2)
106 (2)
106 (2}
106 (2)
106 (2)
106 (3}
106 (3
106 (3)
106 (3)
106 (3}
106 (3)
106 (3)
106 (3}
106 ()
106 (4
106 )
106 (4
106 @)
106 (4)
106 (&)
106 ()
106 (S)
106 (5)
106 (5)
106 (5)
106 (5)
106 (5)
106 (S}
106 (5)
106 (6)
106 )
106 (5)
106 (8)
106 (6)
106 @)
106 (8}
106 (6)
106 (7
106 (73
106 (73
106 (7)
106 (7)
106 (73
106 (73
106 (7)
106 (8)
106 (8)
106 (8)
106 (8)
106 (3
106 (8)
106 (3)
106 (8)
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26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

9
L

26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26
26

2
!

n
s

26
26
2

Z

26
26
26
26
26
26
26
26
26
26
26

242 (1)

166 (1)
106 (2)
106 (3)
106 @)
106 (5)
106 (6)
106 (M
106 (8}
106 (1}
106 (2)
106 (3)
106 (4)
106 (5)
106 (6)
106 (7)
106 (8)
166 (1)
106 (2)
106 (3)
106 4)
106 (%)
106 (6)
166 (7)
106 (8)
1066 (1)
106 (2)
106 (3)
106 (4)
166 (3
106 (6)
106 (7)
106 (8)
166 (1)
106 (2)
106 (3)
106 @)
106 (5)
106 (6}
106 (73
166 (8}
106 (1}
106 (23
106 3)
106 @)
106 (5)
106 (6)
106 (7)
106 (8)
106 (1)
106 (2)
106 (3)
106 (4)
166 (5)
106 (6)
166 ()
106 (8)
106 (1)
106 (2)
166 (3)
106 ()
166 (3)
106 (6)
106 (7)
106 (8)
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194 11,00,001,0 242 (2)
195 11,00,010,0 22 (3)
196 11,00,011,0 242 (4)
197 11,00,100,0 212 (5)
198 11061010 242 (6)
199 11.00,110,0 242 (7)
200 11,00,111,0 242 (8)
201 11,00,000.1 Du trir
202 11.00,001,1 Du triv
203 11,00,010,1 Du trix
204 11,00,011.1 Dy triv
208 11,00,100,1 Du urix
200 11,00,101,1 Dur tri
207 11,00,110,1 Du trov
208 00T Du trir
209 11,01,000,0 484 (1)
210 11,01,001.,0 484 (2)
211 11,01,010,0 484 (3)
212 11.01,011.0 484 (4)
213 11,01,100,0 484 (53
214 11,01,101,0 484 (6)
215 11,01,110,0 484 (M)
216 11,01,111,0 484 (8)
217 11,01,000.1 Du triv
218 11.01,001.1 Dur iy
219 11.01,010.1 Dur triv
220 11,01,011,1 Du triv
221 11.01,100.1 Du i
222 11,01,101,1 Dy v
223 11.01.110.1 Du ot
224 11,01,111,1 Du triv
225 11,10,000,0 996 (1)
226 11.10,001,0 996 (2}
227 11,16,010,0 996 (3)
228 11,10,011.0 996 (4)
229 11161000 996 (5)
230 11,14,101,0 996 (6)
231 11,16,110,0 996 (7)
232 TG0 996 (8)
233 11,10,000,1 Du
234 11.16,001,1 Du triv
235 11.10,010.1 Dy i
236 L1000 Dyt
237 11,10,100,1 Du trv
238 11,10,101.1 Du vt
239 11.10,110,1 Dur trix
240 11,10,111,1 Dur i
241 11,11,000,0 2x996 (1)
242 11,11,001.0 2x996 (2)
243 11.11,010,0 2%996 (3)
244 11,11,011,0 2x996 (4)
245 11,11,100,0 2x996 (3)
246 11.11,101.0 2x996 (€)
247 11111100 2x996 (7)
248 11,11,111,0 23996 (8)
249 11,11,000,1 Du b
2350 11,11,001,1 Dyt
251 LILLLoral D triv
232 11.11,0010,1 Du triv
233 L1100 Dur triv
254 11,11,101.1 Du trr
235 11.11.110,1 Du triv
236 11.11,111.1 Duy tror

Cuthé,béng],hoactﬁénthécﬁachﬁngrﬂurbéngi%céthéduocluutnétcéchtnn:ﬁép
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trén AP hodc STA. Tuy nhién, nhu dugce dé cp t6i & trén, cac cach 4p dung néu trén cling
c¢6 thé duge sir dung dé sinh ra hodc phan tich ¢ phap chudi (cac chudi). Cac luu do trén
Fig.23a-1, Fig.23a-2, va Fig.23b cling ¢o thé duoc st dung dé sinh ra hodc phan tich cu
phap, dé thu dugc cac két qua thdng nhét v6i tam bit cta chudi bit ctia viéc cdp phét ngudn
tai nguyén trong bang 1 va cc don vi ngudn tai nguyén dugc cAp phat thuc su va dugc chi
thi boi cac bit. Trong sudt qua trinh sinh ra cua chudi bit cdp phat ngudn tai nguyén, theo
quy tic duoc xac dinh trude cho céc bit (vi du, cac chic nang chi thi cua bit tha nhét, bit
thr hai, va bit thr ba néu trén trong bang 1), s&€ thu duoc cac tri s6 chi thi twong tng. Mot
cach tuong Ung, trong sudt qua trinh phan tich ca phap cua chudi bit cdp phat ngudn tai
nguyén, mdi khi bit dugc phén tich ¢ phap, trang thai cu thé ctia don vi ngudn tai nguyén

hién duge cép phat 1a da biét. Céc chi tiét s& khong duge mo ta lai & day.

Trén Fig.23a-1, Fig.23a-2, va Fig.23b, 26 chi thi don vi ngudn tai nguyén 1x26; 52
chi thi don vi ngudn tai nguyén 2x26; 106 chi thi don vi ngudn tai nguyén 4x26; 242 chi
thi don vi ngudn tai nguyén 242; 484 chi thi don vi ngudn tai nguyén 2x242; 996 tuong
ing voi don vi ngudn tai nguyén 996; va 2x996 tuong tng véi don vi ngudn tai nguyén
2x996. Ngoai ra, néu ngudn tai nguyén mién tin sd thuc su duoc chia thanh cdc don vi
ngudn tai nguyén nhé hon 242, thi don vi ngudn tai nguyén 26 dugc chta trong vi tri &
gitta mic dinh khong dugc phan dnh trong cac luu dd. Céc vi tri cta cac don vi nguén tai
nguyén dugc cAp phaét thuc su duoc hién thi tir trai sang phai trén Fig.23a-1, Fig.23a-2, va
Fig.23b, nhung phuong an thuc hién nay cua sang ché khong bi han ché vao d6. Céc vi tr
clia cac don vi ngudn tai nguyén ciing c6 thé dugc hién thi tir trai sang phai, va phén bi anh
huéng chi 1a vi tri ctia chudi bit, nhung cac chic ning thuc té ctia cac bit khong bi anh
hudng. Luu do trén Fig.23b con giai thich cach @& chi thi cac don vi ngudn tai nguyén la
nhé hon 106 va duoc thu béi viée chia tiép theo khi "xx” xuat hién trong ba hop mau xam
trén Fig.23a-1 va Fig.23a-2, trong do co bdn méanh "x" trong hop xam den thir ba, va luu
dd trén Fig.23b duoc st dung cho moi hai manh "x" dé mot cach twong tmg 1a chi thi cach
don vi ngudn tai nguyén 26 & gifta va céac ngudn tai nguyén mién tin sb trén hai phia trong
20MHz dugc chia thanh cac don vi nguén tai nguyén nhd hon 106. Néu don vi nguén tai

nguyén 2x996 (cling duoc bidu din nhu 12 don vi ngudn tai nguyén 2x996) tuong Ung véi
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bang thong t&i da 160MHz khong duoc chi thi trong truong HE-SIGA, thi "don vi ngudn
tai nguyén 2x996 11,11,yyy,b'> " trén Fig.23a-1 va Fig.23a-2 chi thi don vi ngudn tai
nguyén 2x996. Néu don vi ngudn tai nguyén 2x996 (cling dugc biéu dién nhu 1a don vi
ngudn tai nguyén 2x996) tuong tmg véi bang thong tdi da 160MHz dugc chi thi trong
truong HE-SIGA, thi "don vi ngudn tai nguyén 2x996 11,11,yyy,b'> " trén Fig.23a-1 va

Fig.23a-2 ciing c6 thé dugc st dung nhu 1a chudi duoc dy tri.

C6 thé hidu ring, céc luu dd néu trén, trén Fig.23a-1, Fig.23a-2, va Fig.23b chi don
thuan 1a cac vi du. Néu vi tri cta timg bit trong chudi cip phat ngudn tai nguyén hodc bd
phan nhan dién thi nhét va bd phan nhan dién tha hai cta tung bit 1a khac nhau, tri sb
tuong ng xac dinh trong luu dd ciing thay doi mot cach twong tng. N6 la twong tw nhu
bién ctia bang.

Dua trén phuong an thuc hién nay cua sang ché, v4i tam bit cua chudi bit clia viée
cAp phat ngudn tai nguyén trong bang 3 va cac don vi ngudn tai nguyén dugc cAp phat thuc
swr va duoc chi thi béi cac bit, cdc luu db trén Fig.24A, Fig.24B, va Fig.23b ciing ¢ thé
sinh ra chudi bit cAp phat ngudn tai nguyén hodc phan tich ci phap chudi bit cap phat

ngudn tai nguyén. Cac phan khéc 14 gidng nhu luu dd trong bang 1.

Cén chu y rang, bang 1 va bang 3 chi don thuan 1a cac vi du, va ndi dung cua céc
bang dugc bao ham trong timg phwong 4n thuc hi¢n dugc mo ta trong ban mo ta nay. Vi
du, chudi cip phét ngudn tai nguyén 8 bit dugc tom tat duoc dé cap t6i trén trang trinh bay
11 (phu luc 2) trong phan mb ta; trang trinh bay 11 liét ké céc loai bit dugc chua trong
chudi cép phat ngudn tai nguyén 8 bit dé chi thi bon truong hop cla cac don vi ngudn tai
nguyén (tirc 1a 1. 242 hodc don vi ngudn tai nguyén 16n hon, 2. chtra hai don vi nguon tai
nguyén 106, 3. chta chi mot don vi ngudn tai nguyén 106, va 4. khong chira don vi ngudn
tai nguyén 106, nhung van nhoé hon don vi ngudn tai nguyén 242) duge cAp phat thuc su tir
bing théng 20MHz co ban, va dé cip ring "RA ndm trong 20MHz" chira mot bit loai 0 va
cac lugng khac nhau cua céc bit loai 2, va "Num of STAs" la bit (cac bit) chi thi sb lugng
ctia cc tram thue hién viéc truyén trén don vi ngudn tai nguyén theo phuong an thuc hién
6. Tuy nhién, bit chi thi xem liéu c6 su dung don vi ngudn tai nguyén 26 trung tam (st

dung 26-RU trung tdm) va bit tich tu (aggregate) trén trang trinh bay 11 hay khong khong
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duoc liét ké trong bang 1 va bang 3. Bang 1 va bang 3 la cac thanh phan tinh chinh dang
bang cua céc bit chi thi trong cac phuong an thuc hién tur 1 dén 6 va tom tat trong trang
trinh bay 11, nhung phuong an thyc hién nay cia phuong an thuc hién hién tai khong bi

han ché vao bang 1 va bang 3.

Tay chon 13, thong tin 1p lich nguon tai nguyén con bao gom cdc bd nhan dién cia
nhiéu dau cudi nhan da duoc lap lich, va cac bd nhan dién cla cac dau cudi nhén la dé chi
thi rang don vi (cac don vi) ngudn tai nguyén trong viéc cap phat thuc te duge chi dinh cho

nhiéu diu cudi nhan.
Tuy chon la, thong tin 1ap lich ngudn tai nguyén chua:

Thong tin 14p lich ngudn tai nguyén con chira thong tin chi thi thir tu, dé chi thi thir tu
lap lich cua nhiéu diu cudi nhan di duogc 1ap lich, trong d6 tht tu 1ap lich cua dau cudi
nhén thtr nhat twong Gng véi vi tri cua don vi ngudn tai nguyén can duoc chi dinh dugc

cép phat téi dau cudi nhan tht nhat, trong ngudn tai nguyén mien tan so can dugc chi dinh.

Vi du, ddu cudi gri c6 thé thong bao thong tin sau t6i timg d4u cudi nhan trong hé

thdng bang cach sir dung chudi bit hodc 4nh xa bit (bitmap):

A. Thanh phan ctia ngudn tai nguyén mién tAn s6 hién tai (cu thé 1a ngudn tai nguyén
mién tin sd can duogc chi dinh), nghia 1a, sb luong cia cac bo mang phu duoc bao gém bai
tung don vi ngudn tai nguyén tic 1a kich ¢& cta timg don vi ngudn tai nguyén duge chua,
trong ngudn tai nguyén mién tin sé can dugc chi dinh.

B. Vi tri cta tung don vi ngudn tai nguyén trong ngudn tai nguyén mién tan sé can
duoc chi dinh.

Ngoai ra, dau cubi giri ¢6 thé thong béo, bang cach sir dung thong tin nhém nguoi su
dung (cu thé 1a, vi du cta thong tin chi thi thi tu), hodc danh sdch b nhan dién tram
(station identifier list - STA ID list) chira cac by nhan dién cua nhiéu dau cubi nhan, xem
lieu tng du cudi nhan trong hé théng ¢6 duogc 1ap lich hay khong, va vi tri trong nhitng

nguoi st dung duge 1ap lich.

Do d6, dau cudi nhan c6 thé xéac dinh, dya trén thong tin néu trén, don vi ngudn tai
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nguyén dugc cap phat boi dau cudi gui t6i dau cudi nhan, va nhén hodc gui di liu bang

cach stir dung don vi ngudn tai nguyén.

Neghfa 13, sau khi chudi bit dugc sinh ra, dau cudi gri c6 thé giri thong tin chi thi viée
cép phat ngudn tai nguyén chira chudi bit téi timg thiét bi dau cudi nhéan; do do, thiét bi
dau cudi nhéan co6 thé xac dinh, dua trén thong tin chi thi viéc cép phat ngudn tai nguyén,
ngudn tai nguyén mién tan sé duoc chi dinh béi dau cubi gii t6i thiét bi dau cudi nhan, va
truyén dit lidu hodc tao tin hiéu bang cach st dung ngudn tai nguyén mién tan sd duogc chi

dinh.

Thong tin chi thi viéc cép phat ngudn tai nguyén chu yéu hoan thién viéc cAp phat
ngudn tai nguyén mién tan sd trong bang thong hién tai. Sau khi nhan thong tin chi thi viéc
cAp phét ngudn tai nguyén, dAu cubi nhan c6 thé biét, bang cach st dung chudi bit néu
trén, ché do cép phat nguén tai nguyén cua viéc truyén hién tai hodc céc kich c& va cac vi
tri ca cac don vi ngudn tai nguyén dugc chta trong ngudn tai nguyén mién tdn s can

dugc chi dinh.

Sau d6, bang cach doc phan danh sach STA ID trong théng tin lap lich ngudn tai
nguyén, d4u cudi nhan sé& biét xem liéu tu ban than dau cudi nhan c6 duoc 1ap lich hay
khong va nguoi sir dung hodc nhom nguoi sir dung dugc 1ap lich ma né thude vao (nguoi
st dung hodc nhém nguoi st dung dugce lap lich nao). Vi tham khéo t6i hai phén cua noi
dung (thdng tin chi thi viéc cip phat ngudn tai nguyén va danh sach STA ID, nghia 1a, vi
du cta thong tin 1ap lich ngudn tai nguyén), dAu cudi nhan c6 thé nhan hodc gui dit ligu
trong vi tri dugc lap lich tuong ung.

Vi du, viéc st dung nguén tai nguyén mién tan sd can duge chi dinh duoc thé hién
trén Fig.9 nhu 1a mot vi du, nguén tai nguyén mién tan sd can duge chi dinh chtra don vi
ngudn tai nguyén #1, don vi ngudn tai nguyén #2, don vi ngudn tai nguyén #0, va don vi
ngudn tai nguyén #3 tlr trai sang phai chudi.

Bén don vi nguédn tai nguyén duoc cAp phat t&i bbn dau cudi nhan (duéi day duge ghi
J4 STA 1, STA 2, STA3, va STA 4 dé d& hidu va d& phén biét), s6 luong clia cdc STA trong

danh sach STA ID la bang véi tong sd lugng cia cac don vi nguon tai nguyén san c¢6 dugc
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cAp phat boi dAu cubi giri (vi du, AP), va thir tu sdp xép cta cac STA trong danh sach STA
ID 12 STA 1, STA 2, STA 3, va STA 4.

Chudi bit thu dugc cho nguén tai nguyén mién tan s6 can duoc chi dinh dugc thé hién
trén Fig.9 12 "0111". Bing cach phan tich ¢ phap chudi bit va danh séch STA ID, dau cubi

nhan biét ngudn tai nguyén dugc cap phat boi AP téi dau cudi nhan.

Nghfa 14, STA 1 1a phan thir nhat trong danh sach STA ID, va do do, STA 1 ¢6 thé xéc
dinh ring ngudn tai nguyén dugc cAp phat 12 don vi ngudn tai nguyén tht nhét trong ngudn

tai nguyén mién tan s6 can dugc chi dinh, nghia 13, don vi nguon tai nguyén #1.

Mot cach tuong tu, STA 2 la phan thtt hai trong danh sach STA ID, va do do, STA 2
¢6 thé xac dinh ring ngudn tai nguyén dugc cép phat 1a don vi ngudn tai nguyén tht hai
trong nguodn tai nguyén mién tdn s can duoc chi dinh, nghia 1, don vi ngudn tai nguyén
#2: STA 3 1a phan thtr ba trong danh sach STA ID, va do d6, STA 3 ¢6 thé xac dinh rang
ngudn tai nguyén duoc cAp phét 1a don vi ngudn tai nguyén tht ba trong ngudn tai nguyén
mién tin sb can duoc chi dinh, nghia 13, don vi nguén tai nguyén #0; STA 4 1a ph?m tht tu
trong danh sach STA ID, va do do, STA 4 c6 thé xéc dinh ring ngudn tai nguyén dugc cép
phat 1a don vi ngudn tai nguyén thr tu trong ngudn tai nguyén mién tin s can dugc chi

dinh, nghia la, don vi ngudn tai nguyén #3.

Can hiéu rang, cach dugc minh hoa néu trén cua viéc 1ap lich ngudn tai nguyén duoc
thuc hién dya trén thong tin chi thi nguon tai nguyén néu trén ctia chuoi bit va danh sach

STA ID chi don thuén 1a vi du, va sang ché nay khong bi han ché vao do.

Vi du, trong tinh hudng ma trong d6 céac STA khoéng duoc thay d6i theo céach cb dinh
thi tha tu cua cac STA c6 thé duoc dit trude. Do do, AP can phai thong bao cho tung STA
chi vé kich ¢& va vi tri cua ting don vi ngudn tai nguyén trong ngudn tai nguyén mién tan
s6 can duoc chi dinh bang cach st dung thong tin chi thi nguon tai nguyén. Do do, viée gui

ctia danh sach STA ID c¢6 thé dugc bé qua.

Ngoai ra, can chii'y rang, theo phuong 4n thuc hién nay cia sang ché, thong tin nhom
nguoi st dung chtra danh sach b nhén dién tram va duge gui mot cach tach biét; hodc

thong tin nhém nguoi st dung co thé duoc sir dung nhu 1a mot phﬁn cua thong tin cu thé
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cho nguoi st dung, nghia 13, mdi STA ID duoc dit trong thong tin cu thé cho nguoi st

dung tuong Ung.

Tuy chon la, thong tin 14p lich ngudn tai nguyén con chira thong tin chi thi thir nhat dé

chi thi bang thong cia mién tan s dich.

Cu thé 13, sau khi bang thong cua ngudn tai nguyén mién tdn sd cin dwgc chi dinh
duoc xac dinh, thi dau cubi nhéan c6 thé xac dinh, theo, vi du, viéc cép phét ctia cac don vi
ngudn tai nguyén dugc thé hién trén cac hinh tir Fig.4 dén Fig.6, kich c¢& cua don vi ngudn
tai nguyén 1én nhét duoc chtra trong ngudn tai nguyén mién tin sb can duoc chi dinh, va
do d6 ¢6 thé xac dinh sb luong bd mang phu dugc dat trude tuong tmg voi ting quy tic
anh xa. Do d6, du cudi giri ¢6 thé con giri thong tin chi thi bang théng (vi du ctia thong tin
chi thi th& nhét) chi thi bang thong cua ngudn tai nguyén mién tin s6 can duoc chi dinh t6i

dau cudi nhan.

Cén hiéu réng, cach dugc minh hoa néu trén cua viéc lap lich nguén tai nguyén dugc
thuc hién dwa trén thong tin chi thi thir nhat chi don thuan 1a vi du, va séng ché nay khong
bi han ché vao d6. Vi du, khi hé théng truyén thong chi st dung ngudn tai nguyén mién tan
s6 v6i bang thong cu thé, thi sd luong bd mang phu duge dat trude tuong ing vai moi quy
tic anh xa co6 thé dugc stir dung lam tri $6 mic dinh va dat trude trén dau cubi guri va dau

cudi nhan.

Tuy chon 13, thong tin 1ap lich ngudn tai nguyén con chia thong tin chi thi thir hai dé
chi thi xem liéu ting don vi ngudn tai nguyén c6 dugce str dung cho nhiu déu vao-nhiéu
dAu ra nhidu ngudi str dung (multi-user multiple-input multiple-output - MU-MIMO) hay
khong.

Cu thé 14, nhu dugc dé cap t6i & trén, ddu cudi nhan cé thé xac dinh, theo thong tin
chi thi viéc cip phét ngudn tai nguyén, kich c& va vi tri cta timg don vi ngudn tai nguyén
duoc chua trong ngudn tai nguyén mién tin sb can duoc chi dinh. Do d6, dau cudi g ¢6
thé con thong bdo, bang cach st dung thong tin chi thi MIMO (ttre 13, mét vi du clia thong
tin chi thi tht hai), xem li¢u ting don vi ngudn tai nguyén co6 thuc hién MU-MIMO hay
khong.
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Vi du, gia st rang tinh phan hat t6i thidu ctia don vi nguon tai nguyén duge cho phép
cho viée truyén MU-MIMO la 242, nhu dugc thé hién trén Fig.14, viéc truyén MU-MIMO
dwoc thuc hién trén don vi ngudn tai nguyén thu nhit (don vi ngudn tai nguyén tong
2x242), va viéc truyén MU-MIMO khong dugc thuc hién trén cac don vi ngudn tai nguyén
khac (nghia la, cac don vi ngudn tai nguyén trong cac phéan béng ram). O day, quy tic anh
xa #B duoc sir dung nhu 1a mot vi du. Céc tuong tu ¢o thé duoc tao ra cho cic quy tac 4nh

xa #A va #C.

Theo mot cach, thong tin chi thi MIMO c¢6 thé 1a thong tin chi thi 4 bit, nghia la, duoc
chi thi boi "10 00". Bit thtr nhat "1" chi thi ring don vi ngudn tai nguyén tong 2x242 trén
phia trai cua tim d6i xtmg dugc str dung cho viéc truyén MU-MIMO. Bit thtr hai "0" chi
thi rang khong c6 don vi ngudn tai nguyén tong 2x242 1a trén phia phai clia tim db6i xing,
va do do, truong hop cta viéc truyén MU-MIMO duge thuc hién trén don vi ngudn tai
nguyén 2x242 trén phia phai khong tdn tai. Bit thr ba "0" chi thi rang don vi ngudn tai
nguyén 242 thu nhat trén phia phai cta tim dbi xtng khong dugc st dung cho viée truyén
MU-MIMO. Bit tht tu "0" chi thi rang don vi ngudn tai nguyén 242 tha hai trén phia phai
ctia tam ddi xung khong duge st dung cho viée truyén MU-MIMO. Don vi ngudn tai
nguyén 1x26 & gitra ap chi rang don vi ngudn tai nguyén 1x26 & gitra khong thé duoc st

dung cho viéc truyén MU-MIMO.

Trong truong hop nay, khi dau cudi nhan khong xac dinh kich ¢& va vi tri cla ting
don vi ngudn tai nguyén dya trén thong tin chi thi viéc cAp phat ngudn tai nguyén néu trén,
thi du cudi nhan c6 thé xac dinh, dua trén théng tin chi thi MU-MIMO, xem liéu timg don
vi ngudn tai nguyén c6 thé dugc sir dung cho viéc truyén MU-MIMO hay khong.

Theo cach khac, v&i tham khao téi ngudn tai nguyén mién tAn sb viéc cip phat thong
tin chi thi (vi du, quy tic 4nh xa #A, quy tac 4nh xa #B, va quy tdc anh xa #C néu trén), sb
luong cua céac don vi ngudn tai nguyén ma ngudn tai nguyén mién tin sé can duoc chi dinh
duoc chia thanh, s& c6 thé duge biét. Thong tin chi thi MU-MIMO c6 thé 1a thong tin chi
thi 3 bit, nghia 1a, duge chi thi bdi "100". Bit thir nhit "1" chi thi ring don vi ngudn tai
nguyén thir nhét trong ngudn tai nguyén mién tan s6 can duoc chi dinh dugc st dung cho

viée truyén MU-MIMO. Do kich ¢& cua don vi ngudn tai nguyén thi hai trong ngudn tai
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nguyén mién tan sb can duoc chi dinh 1a nhé hon 242, nén don vi ngudn tai nguyén thir hai
khong dugc su dung cho viéc truyén MU-MIMO theo mic dinh. Bit tha hai "0" chi thi
rang don vi ngudn tai nguyén thit ba trong ngudn tai nguyén mién tin sé can dugc chi dinh
khong dugc su dung cho viéc truyén MU-MIMO. "0” tht ba chi thi rang don vi ngudn tai
nguyén thi tu trong ngudn tai nguyén mién tin s6 can duoc chi dinh khong dugc st dung

cho viéc truyén MU-MIMO.

Phuong phap lap lich ngudn tai nguyén theo phuong 4n thuc hién nay cta sdng ché
cho phép dau cudi nhan biét xem liéu ting don vi nguodn tai nguyén c6 duge st dung cho
viéc truyén MU-MIMO hay khong, va do d6 cé thé cai thién hiéu suét va do tin cdy cua

viéc truyén.

Tay chon 1a, thong tin 1ap lich ngudn tai nguyén con chira thdng tin chi thi thir ba dé

chi thi xem liéu timg don vi ngudn tai nguyén la co san hay khong.

Cu thé 14, nhu duoc dé cap té1 ¢ trén, dau cudi nhan cé thé xac dinh, theo thong tin
chi thi viéc cip phét ngudn tai nguyén, kich ¢& va vi tri cia timg don vi ngudn tai nguyén
duoc chua trong ngudn tai nguyén mién tin sd can duge chi dinh. Do do, dau cubi gui co
thé con thong bdo, béng cach st dung thong tin chi thi chi thi xem liéu timg don vi nguén
tai nguyén 1a sin c6 hay khong (nghia 14, thong tin chi thi tht ba), xem liéu ting don vi

ngudn tai nguyén 1a san c6 hay khong.

Vi du, gia st rang viéc cap phat cua timg don vi nguon tai nguyén trong nguon tai
nguyén mién tan so can duoc chi dinh dugc the hién trén Fig.14, do y€u to cua nhiéu hodc
dang tuong tu, nén cac don vi ngudn tai nguyén trong trong cac phan bong den la khong c6

san.

Vi du, néu quy tac 4anh xa loai 2 néu trén (nghia 13, quy tdc anh xa #B) duoc st dung,
thi thong tin chi thi viéc cAp phét ngudn tai nguyén tuong tng voi ngudn tai nguyén mién
tan sb can duoc chi dinh 1a "1011". Do don vi nguén tai nguyén ¢ gilta tdn tai theo mic
dinh nén dau cudi nhan ¢o thé xé4c dinh, theo chudi bit, réng ngué“)n tai nguyén mién tin sb
cn duoc chi dinh dugc chia thanh bén don vi ngudn tai nguyén. Nhu duge thé hién trén

Fig.14, cac don vi ngudn tai nguyén thir hai, tht ba va thir tu 1a khong c6 sin. Do do, dau
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cudi nhan ¢ thé dugc thong bao theo céac cach sau.

Cach thire 1: Bdn bit ¢6 thé chi thi mot cach twong tng xem liéu bbn don vi nguon tai
nguyén 14 c6 san hay khong. Vi dy, "0" chi thi rang don vi ngudn tai nguyén 1a khong c6
sin, va "1" chi thi don vi ngudn tai nguyén. Cac bit twong tng véi cac don vi ngudn tai
nguyén trén co s mot d6i mot. Vi du, bit thtr nhit twong tng véi don vi ngudn tai nguyén
thtr nhét, bit tht hai twong tmg véi don vi ngudn tai nguyén thi hai, bit thir ba twong tng
v6i don vi ngudn tai nguyén tht ba, va bit thir tu twong ing véi don vi ngudn tai nguyén

thtr tu. Trong trudng hop nay, thong tin chi thi 4 bit la "1000".

Cach thirc 2: S6 chi s6 ciing c6 thé 1a dé chi thi don vi ngudn tai nguyén nao la khong
¢6 san. Do nguén tai nguyén mién tin sb cin duoc chi dinh duoc chia thanh bén don vi
nguén tai nguyén, nén chi hai bit dugc yéu cAu dé chi thi sb chi sb. Vi du, "00" chi thi don
Vi nguén tai nguyén thu nhét, "01" chi thi don vi nguén tai nguyén tha hai, "10" chi thi don
vi ngudn tai nguyén thir ba, va "11" chi thi don vi ngudn tai nguyén tha tu. Trong trudng
hop nay, dau cubi gui c6 thé gui sé chi s6 "00" cua don vi ngudn tai nguyén c6 san lam
théng tin chi thi tht ba té1 dAu cubi nhan, hoic dau cudi giri 6 thé gui sb chi s6 "011011"
ctia cac don vi ngudn tai nguyén khong c6 san lam thong tin chi thi thir ba téi dau cudi

nhan. N6 khong bi han ché mot cach cu thé theo sang ché nay.

Phuong phap 1ap lich ngudn tai nguyén theo phuong an thuc hién nay cta sing ché
cho phép dau cudi nhan biét xem liéu timg don vi ngudn tai nguyén c6 san hay khong, va
do d6 ¢6 thé cai thién hidu sudt va do tin cdy clia viée truyén.

Tuy chon 1a, phuong phap dugc 4p dung cho hé théng mang dién cuc b khong day,
va viéc glri chudi bit t6i dAu cudi nhan chira:

thém chudi bit vao trudong tao tin hiéu hiéu suét cao A hodc truong tao tin hiéu hiéu
sudt cao B trong phan mao dau, va giri chudi bit téi dau cudi nhan; hodc

thém chudi bit vao 16p didu khién truy cAp moi truong, va g chudi bit t6i dau cubi
nhan.

Cu thé 13, cAu trac géi trong hé théng WLAN (vi dy, 802.11ax) dugc thé hién trén

Fig.15. Phan mao ddu chira phdn mao dau dwgc thira huéng (Legacy preamble, L-
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preamble) va phan mao dAu hiéu suit cao (High Efficient, HE) theo ngay sau phan mao
dAu dugc thira huéng. Phin mao dau dugc thira huéng chta truong hun luyén ngin
(Legacy Shorting Training Field, L-STF), truong huén luyén dai (Legacy Long Training
Field, L-LTF), truong tao tin hiéu (Legacy Signal Field, L-SIG), va truong tao tin hi¢u
duoc lip lai (Repeated Legacy Signal Field, RL-SIG). Phin mao diu hiéu suét cao chira
trrong tao tin hiéu hiu suét cao A (High Efficient Signal Field A, HE-SIGA), truong tao
tin hiéu hiéu sudt cao B (High Efficient Signal Field B, HE-SIGB), truong hudn luyén
ngan hiéu sut cao (High Efficient Shorting Training Field, HE-STF), va truong huén
luyén dai hiéu suét cao (High Efficient Long Training Field, HE-LTF). Tity chon I3, phan
mao dAu hiéu sudt cao chua trudng tao tin hiéu hiéu suét cao C (High Efficient Signal
Field C, HE-SIGC). Ngoai ra, cdu trac géi trong hé thong WLAN con chira truong dit ligu
(data field - DATA).

HE-SIGA va HE-SIGB 12 phan truyén quang bé t6i tht ca nhimg ngudi st dung, va dé
mang thong tin tao tin hi€u trong ciu tric goi 802.11ax. HE-SIG-B chira cac thong sb
thong tin chung (Common Parameters), chi thi cp phat ngudn tai nguyén (Resource
Allocation), danh sach bd nhan dién tram (station identifier list - STA ID list), va thong tin
vé tram nguoi st dung duoc 1ap lich (STA Parameters), nhu dugc thé hién trén Fig.16.
Theo cach khéc, cac bd nhan dién tram cling ¢o thé duoc dit trong thong tin tram nguoi st
dung tuong ung, nhu dugc thé hién trén Fig.17. Cé4c thong s6 thong tin chung chira khoang
gian doan bao vé€ (Guard interval - GI) duge su dung cho viéc truyén dit liéu, chi thi
OFMDA/MU-MIMO, s6 lugng HE-LTF, va ché do, va c6 thé chira céc thong s6 nhu chi
thi néi 1én/néi xudng, va xem liéu HE-SIGB thong thudng ¢6 ton tai hay khong. Thong tin
tram nguoi st dung chtra sb lwong cua cac ludng roi rac cia nguoi s dung, mau diéu bién
va ma hoa (MCS - Modulation and Coding Scheme) dugc sir dung cho vige truyén dir liéu,
loai ma hoa, chi thi vé viéc xem liéu ma hoa khdi thoi gian khong gian (space time block
code - STBC) ¢c6 dugc st dung hay khong, va chi thi vé viéc xem liéu cong nghé tao hinh
chum (beamforming) c6 dugc st dung hay khong. Ngoai ra, cac thong s6 thong tin chung

ciing ¢6 thé duoc mang trong HE-SIGA.

Do do, theo phuong an thuc hién nay cua sang ché, thong tin 1ap lich ngudn tai
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nguyeén co thé duoc mang trong HE-SIGA (vi du, HE-SIGA c6 thé mang thong tin bing
thong), hodc HE-SIGB (vi dy, HE-SIG B ¢6 thé mang thong tin cAp phat ngudn tai nguyén
chta chudi bit néu trén, thong tin nhém ngudi st dung, va dang tuong tu), va dugc giri toi

dau cudi nhan.

Theo cach khic, theo phuong an thuc hién nay cua sang ché, thong tin 1ap lich ngudn
tai nguyén co thé dugc mang trong 16p diéu khién truy cap mdi truong. Vi du, thong tin 1ap
lich ngudn tai nguyén c6 thé duoc mang trong phan dau didu khién truy cap mdi truong
(medium access control header - MAC HEADER) trong lop didu khién truy cip moi
truong hodc truong khac trong 16p MAC.

Theo phuong phap lap lich ngudn tai nguyén, theo cac phuong an thuc hién cta séng
ché, it nhat mot sb bit trong chudi bit 1a dé chi thi xem liéu don vi ngudn tai nguyén cén
duoc chi dinh duoc cAp phat thuc sy tir ngudn tai nguyén mién tin sd can dugc chi dinh Ia
& trong mot hodc nhidu cac vi tri don vi ngudn tai nguyén trong céac vi tri cua cic don vi
ngudn tai nguyén co thé thu dugc bang cach chia ngudn tai nguyén mién tin sb can dugc
chi dinh, va dya trén viéc cAp phat ctia don vi (cac don vi) ngudn tai nguyén trong viéc cap
phat thuc té va bang cach so sdnh véi cac vi tri cua cac don vi ngudn tai nguyén c6 thé
dugc cép phat tir ngudn tai nguyén mién tin sb can dugc chi dinh, cdc chudi bit ¢6 cac
chidu dai khac nhau c6 thé dwoc sinh ra mdt cach linh hoat. Do d6, viéc lam giam cua cac
phén trén diu ngudn tai nguyén truyén trong viéc 1ap lich ngudn tai nguyén c6 thé dugc tro
giup.

Ngoai ra, trong phuong phap 1ap lich ngudn tai nguyén theo phuong an thuc hi¢n nay
cta sang ché, N quy tdc 4nh xa duoc thu, va bo phan nhéin dién chi thi tuong ing véi ting
don vi ngudn tai nguyén theo mdi quy tic 4nh xa dugc xéac dinh theo s6 luong cta cac bo
mang phu dugc chira trong ting don vi ngudn tai nguyén trong ngudn tai nguyén mién tan
s6 cAn duge chi dinh; va dua trén bd phan nhén dién chi thi, chudi bit dé chi thi s6 luong
ctia cac bd mang phu dugc chua trong ting don vi ngudn tai nguyén va vi trf cta ting don
vi ngudn tai nguyén trong ngudn tai nguyén mién tan sé cin dugc chi dinh c6 thé duge xac
dinh. Do d6, viéc sinh ra mdt cach linh hoat cac chudi bit ¢ cac chiéu dai khac nhau c6

thé dugc ap dung theo s6 luong clia cic bd mang phu dugc chira trong timg don vi ngudn
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tai nguyén trong ngudn tai nguyén mién tan sd can duge chi dinh, va viéc gidm cua cac
phén trén dau ngudn tai nguyén truyén trong viéc 1ap lich ngudn tai nguyén cé thé duoc trg
giup.

Fig.18 1a Iuu db so luge cua phuong phép lép lich ngudn tai nguyén 200 theo phuong
an thuc hién khéc cua sang ché, trong d6 phuong phap dugc md ta tir géc nhin cua dau
cudi nhan. Phuong phap 200 dugc 4p dung cho mang dién cuc bo khong day, trong do giao
thue sinh tiép theo duge theo sau béi mang dién cuc bd khong day xac dinh trude cac vi tri
ctia cac don vi ngudn tai nguyén c6 thé duge clp phat tir ngudn tai nguyén mién tan sb can

duoc chi dinh. Nhu duge thé hién trén Fig.18, phuong phap 200 bao gdm céc bude:

$210 DAu cudi nhén nhan thong tin 1ap lich nguén tai nguyén dugc gui tir dau cubi
gui, trong do thong tin lap lich ngudn tai nguyén chira chudi bit dé chi thi viéc cip phat
thuc té ctia don vi (cac don vi) ngudn tai nguyén tir ngudn tai nguyén mién tan s can duoc
chi dinh, va it nhdt mot sb bit trong chudi bit 1a dé chi thi xem liéu don vi ngudn tai nguyén
can duoc chi dinh dugc cip phét thuc té cho ngudn tai nguyén mién tin sé can dugc chi
dinh la ¢ trong mot hodc nhidu vi tri don vi ngudn tai nguyén trong cac vi tri cua cac don
vi ngudn tai nguyén co thé duoc cap phat tir ngudn tai nguyén mién tan sd can dugc chi

dinh hay khong.

S220 Xac dinh, theo thong tin l1ap lich nguén tai nguyén, don vi (cac don vi) nguén tai

nguyén thuc su dugc cap phat boi dau cudi gii t6i dau cudi nhan.
Tuy chon 13, nguodn tai nguyén mién tan so can dugc chi dinh chira tam doi xung.

Tuy chon la, cac vi tri cta cdc don vi ngudn tai nguyén cé thé duoc cdp phat cho
nguén tai nguyén mién tan sb can dugc chi dinh bao gém vi tri mac dinh, va don vi nguén
tai nguyén tuwong ung voi vi tri mdc dinh la don vi ngudn tai nguyén khong duoc chi thi
bai chudi bit, nhu dugce dinh trude boi giao thie sinh tiép theo.

Tuy chon 13, chudi bit bao gbm nhiéu bit loai 1, nhiéu bit loai 1 twong tng véi nhidu
cap vi tri don vi nguén tai nguyén trén co s& mot-mdt, mot trong cdc bit loai 1 la dé chi thi
xem liéu cac vi tri don vi ngudn tai nguyén trong cdp vi tri don vi ngudn tai nguyén twong

tmg dugc phan bo trong cing mdt don vi nguon tai nguyén can duge chi dinh, va mot cap
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vi tri don vi ngudn tai nguyén bao gdm céc vi tri ctia hai don vi ngudn tai nguyén nho nhat

giap nhau nam trén mot phia cta vi tri mic dinh.

Tay chon 14, chudi bit bao gdm nhiéu bit loai 2, va bit loai 2 1a dé chi thi xem li¢u don
vi nguodn tai nguyén 16n nhét ¢ trén mot phia cua tdm d6i xtmg c6 & trong viéc cAp phat

thuc té hay khong.

Tay chon 14, chudi bit bao gbm hai bit loai 3, hai bit loai 3 tvong tng véi hai nhom vi
tri don vi nguén tai nguyén dinh vi trén hai phia cua tam dbi xung trén co s¢ mot dbi mot,
va céc bit loai 3 1a dé chi thi xem liéu tAt ca cac don vi ngudn tai nguyén trong cac vi tri
don vi ngudn tai nguyén & trong cdc nhém vi tri don vi ngudn tai nguyén twong (g c6 1a
céc don vi ngudn tai nguyén cAn duoc chi dinh hay khong, trong d6, mot vi tri don vi
ngudn tai nguyén bao gdm céc vi tri clia nhidu don vi ngudn tai nguyén nho nhét ndm trén

mdt phia ciia tAn ctia nguon tai nguyén mién tan so can dugce chi dinh.

Tay chon 13, thong tin 18p lich nguon tai nguyén con bao gém cac bd nhan dién cua
nhiéu dau cubi nhan da dugc 14p lich, va cac bd nhan dién cta cac dau cudi nhén la de chi
thi rang don vi (cac don vi) ngudn tai nguyén trong vigc cap phat thuc t& dugc cap phat

cho nhiéu dau cudi nhan.

Taty chon 13, thong tin 1ap lich ngudn tai nguyén con chira thong tin chi thi thir nhat dé

chi thi nguon tai nguyén mién tan s6 can dugc chi dinh.

Tuy chon 1a, thong tin 14p lich nguén tai nguyén con chira thong tin chi thi thir hai dé
chi thi xem liéu don vi (cac don vi) ngudn tai nguyén trong viéc cip phat thuc té co duge
st dung cho nhidu dau vao-nhiéu diu ra nhidu ngudi st dung (multi-user multiple-input

multiple-output - MU-MIMO) hay khong.

Tuy chon 1a, thong tin 1ap lich ngudn tai nguyén con chira thong tin chi thi thr ba dé
chi thi xem liéu don vi (cac don vi) ngudn tai nguyén trong viéc cAp phat thuc té 1a c6 san
hay khong.

Taty chon 13, ddu cui nhan nhan thong tin 1ap lich ngudn tai nguyén duoc guri béi dau

cuoi gui chua:
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nhan chudi bit dugc mang trong trudng tao tin hi¢u hi¢u suét cao A hodc trudng tao

tin hiéu hiéu suit cao B trong phan mao dau va dugc gui boi dau cudi gui; hoac

nhén chudi bit dugc mang trong 16p diéu khién truy cdp moi truong va duge gui boi
dau cuoi gui.

Tuy chon 14, dau cudi gui 1a thiét bi mang, va dau cudi nhan la thiét bi dau cuoi.

Céc hoat dong cua dau cudi nhén trong phuong phap 200 1a twong tu nhu céc hoat
dong cta dau cudi nhan (vi du, thiét bi d4u cudi) trong phuong phap 100, va cac hoat dong
ctia dau cubi gui trong phuong phéap 200 1a twong tu nhu céc hoat dong cia dau cudi giri
(vi du, thiét bi mang) trong phuong phap 100. O day, dé tranh l3p lai, cac phan mb ti chi

tiét ciia chung s€ dugc bo qua.

Theo phuong phap lap lich ngudn tai nguyén, theo cac phuong an thuc hién cua séng
ché, it nhAt mot sb bit trong chudi bit 1a dé chi thi xem liéu don vi ngudn tai nguyén can
duogc chi dinh duoc cép phat thuc su tur ngudn tai nguyén mién tin sb can duge chi dinh 1a
& trong mot hodc nhiéu cac vi tri don vi ngué)n tai nguyén trong céc vi tri cua cac don vi
ngudn tai nguyén c6 thé thu duoc bang cach chia ngudn tai nguyén mién tin sb can dugc
chi dinh, va dua trén viéc cép phat cua don vi (cac don vi) nguén tai nguyén trong viéc cép
phét thuc té va bang cach so sdnh voi céac vi tri ctia cac don vi ngudn tai nguyén c6 thé
dugc cap phat tir ngudn tai nguyén mién tin s6 can duge chi dinh, cdc chudi bit c¢6 cac
chiéu dai khac nhau ¢6 thé duoc sinh ra mot cach linh hoat. Do d6, viéc lam giam cta cac
phan trén d4u ngudn tai nguyén truyén trong viéc 1ap lich ngudn tai nguyén cé thé duoc trg
giap.

Phin néu trén md ta chi tiét cac phuong phép lap lich ngudn tai nguyén theo cac
phuong an thue hién ciia sang ché v6i tham khao t6i céc hinh vé tir Fig.1 dén Fig.18. Phén
dudi day mo ta chi tiét cac thiét bi 1ap lich ngudn tai nguyén theo cac phuong an thuc hién

cia sdng ché c6 tham khao t6i Fig.19 va Fig.20.

Fig.19 thé hién gian dd khdi so luge cta thiét bi 1ap lich ngudn tai nguyén 300 theo
mot phuong an thuc hién cua sang ché nay; Thiét bi 300 dugc &p dung cho mang dién cuc

bo khong day, trong dé giao thirc sinh tiép theo dugc theo sau boi mang dién cuc bd khong
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day xac dinh trude cac vi tri cia cac don vi nguon tai nguyén c6 thé dugc cp phat tir
nguon tai nguyén mién tan so6 can dugc chi dinh. Nhu dugce thé hién trén Fig.18, thiét bi

300 nay bao gom:

khéi sinh 310, dugce dinh cAu hinh dé sinh ra thong tin 14p lich nguén tai nguyén,
trong d6 thong tin 1ap lich ngudn tai nguyén chita chudi bit d8 chi thi viéc cAp phat thuc té
cua don vi (cac don vi) ngudn tai nguyén tr ngudn tai nguyén mién tan sé can dugc chi
dinh, va it nhit mot s bit trong chudi bit 1a dé chi thi xem lidu don vi ngudn tai nguyén
can dugc chi dinh dugc cap phat thuc té cho ngudn tai nguyén mién tn sb can duoc chi
dinh la & trong mdt hodc nhiéu vi tri don vi nguén tai nguyén trong céac vi tri cta cac don
vi ngudn tai nguyén c6 thé dwoc cép phat tir ngudn tai nguyén mién tin sd can duoc chi

dinh hay khong; va

khéi giti 320, duoc dinh cu hinh dé guri thong tin 1ap lich ngudn tai nguyén toi dau
cudi nhén.

Tuy chon 13, ngudn tai nguyén mién tin s6 cin duoc chi dinh chtra tAm d6i xang.

Tuy chon 13, cdc vi tri cua cac don vi ngudn tai nguyén co thé dugc cap phat cho
ngudn tai nguyén mién tan s6 can dugc chi dinh bao gdm vi tri mac dinh, va don vi nguén
tai nguyén tuong tng v6i vi tri mac dinh la don vi ngudn tai nguyén khong dugc chi thi

b&i chudi bit, nhu dugce dinh trudce béi giao thire sinh tiép theo.

Tuy chon 14, chudi bit bao g@)m nhiéu bit loai 1, nhiéu bit loai 1 twong ing v6i nhiéu
cép vi tri don vi nguén tai nguyén trén co s mot-mot, mot trong cac bit loai 1 1a dé chi thi
xem liéu céc vi tri don vi ngudn tai nguyén trong cap vi tri don vi ngudn tai nguyén tuong
tng dugc phan bd trong cing mot don vi ngudn tai nguyén can dugc chi dinh, va mot cap
vi trf don vi ngudn tai nguyén bao gdm cac vi tri clia hai don vi ngudn tai nguyén nho nhat

giap nhau nam trén mot phia cta vi trf mdc dinh.

Tay chon 14, chudi bit bao gdm nhiéu bit loai 2, va bit loai 2 1a dé chi thi xem li¢u don
vi ngudn tai nguyén 16n nhét & trén mot phia cua tAm d6i xtng c6 & trong viéc cép phat

thuc té hay khong.

Tuy chon 13, chudi bit bao gbm hai bit loai 3, hai bit loai 3 twong tmg v6i hai nhém vi
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tri don vi ngudn tai nguyén dinh vi trén hai phia cua tim d6i xtng trén co s& mot d6i mot,
va céc bit loai 3 1a dé chi thi xem lidu tit ca cac don vi ngudn tai nguyén trong cac vi tri
don vi ngudn tai nguyén & trong cac nhém vi tri don vi ngudn tai nguyén twong Gng ¢6 la
cdc don vi ngudn tai nguyén can duogc chi dinh hay khong, trong d6, mot vi tri don vi
ngudn tai nguyén bao gbm cac vi tri cia nhidu don vi ngudn tai nguyén nhoé nhét nam trén

mdt phia cia tAn ctia ngudn tai nguyén mién tan so can dugc chi dinh.

Tay chon 14, théng tin 13p lich nguon tai nguyén con bao gom céc bd nhén dién cua
nhidu diu cudi nhan da duoc lap lich, va cac bd nhan dién cia cac dau cudi nhén 1a de chi
thi rang don vi (cic don vi) ngudn tai nguyén trong vigc cap phat thuc té duoc cap phat

cho nhiéu dau cudi nhan.

Taty chon 14, thong tin 14p lich ngudn tai nguyén con chira thong tin chi thi thir nhat dé

chi thi nguodn tai nguyén mién tan s6 can dugc chi dinh.

Tuy chon 1a, thong tin 1ap lich nguén tai nguyén con chtra thong tin chi thi th hai dé
chi thi xem liéu don vi (cac don vi) ngudn tai nguyén trong viéc cap phat thuc té co duoc
stt dung cho nhiéu dau vao-nhiéu ddu ra nhiéu ngudi st dung (multi-user multiple-input

multiple-output - MU-MIMO) hay khong.

Tuy chon 13, thdng tin 14p lich ngudn tai nguyén con chira thong tin chi thi thir ba aé
chi thi xem liéu don vi (cac don vi) ngudn tai nguyén trong viéc cip phat thuc té 1a ¢6 san
hay khong.

Tuy chon la, khéi gui dugc dinh cAu hinh mdt cach cu thé dé thém chudi bit vao
trrong tao tin hiéu hiéu suét cao A hodc truong tao tin hiéu hi¢u suét cao B trong phén mao
dAu, va giri chudi bit téi dau cudi nhan; hodc

khéi gui dugc dinh cAu hinh mdt cach cu thé dé thém chubi bit vao 16p diéu khién
truy cdp mdi truong, va gui chudi bit t6i dau cubi nhan.

Tay chon 14, thiét bi 300 Ia thiét bi mang, va dau cudi nhan 1a thiét bj dau cudi.

Thiét bi 1ap lich ngudn tai nguyén 300 theo phuwong an thuc hién nay cua sang ché c6

thé tuong Gng véi dau Quéi gui (vi du, thiét bi mang) trong phuong phép theo phuong 4n
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thuc hién cta sang ché, va mdi khoi, nghia 13, mdi modun, trong thiét bi 1ap lich ngudn tai
nguyén 300 va cac hoat dong va/hodc cac chirc nédng khac néu trén, mot cach tudng la
nham 4p dung thd tuc twong ng cia phuong phép 100 trén Fig.1. Dé ngin gon, cac chi

tiét cua nd s& khong duge md ta lai & day.

Theo thiét bi 1ap lich nguén tai nguyén, theo cac phuong an thuc hién cia sang ché, it
nhat mot sb bit trong chudi bit 1a dé chi thi xem liéu don vi ngudn tai nguyén can duoc chi
dinh dugc cip phat thuc su tir ngudn tai nguyén mién tin s6 can duoc chi dinh 1a & trong
mdt hodc nhiu céc vi tri don vi ngudn tai nguyén trong céc vi tri ciia cic don vi ngudn tai
nguyén co thé thu duoc bang cach chia ngudn tai nguyén mién tan s can duge chi dinh, va
dua trén viéc cip phat ctia don vi (cac don vi) ngudn tai nguyén trong viéc cAp phat thuc té
va bang cach so sanh v6i céc vi tri clia cac don vi ngudn tai nguyén c6 thé duogc cép phét
tir nguodn tai nguyén mién tin sb cAn duoc chi dinh, cdc chudi bit co cac chiéu dai khac
nhau ¢6 thé duoc sinh ra mot cach linh hoat. Do do, viéc lam giam cua cac phﬁn trén dau

ngudn tai nguyén truyén trong viéc 1ap lich ngudn tai nguyén co thé dugc tro giup.

Fig.20 thé hién gian db khéi so luge ciia thiét bi 14p lich ngudn tai nguyén 400 theo
mot phuong an thuc hién cla sang ché nay; Thiét bi 400 dugc ap dung cho mang dién cuc
bo khong day, trong d6 giao thirc sinh tiép theo dugc theo sau boi mang di¢n cuc bd khong
day xac dinh truge cac vi tri clia cdc don vi ngudn tai nguyén co thé duoc cap phét tur
ngudn tai nguyén mién tin s can duoc chi dinh. Nhu dugc thé hién trén Fig.20, thiét bi

400 nay bao gdm:

khéi nhan 410, duge dinh cAu hinh dé nhan thong tin 1ap lich ngudn tai nguyén dugc
oiti tir dAu cudi giri, trong do thong tin 14p lich ngudn tai nguyén chira chudi bit dé chi thi
viéc cap phét thuc té cua don vi (cac don vi) ngudn tai nguyén tir ngudn tai nguyén mién
tan s cAn duoc chi dinh, va it nhat mot s6 bit trong chudi bit 1a dé chi thi xem liéu don vi
ngudn tai nguyén can duoc chi dinh dugc cép phat thuc té cho ngudn tai nguyén mién tan
sb can duoc chi dinh 1a & trong mot hodc nhiéu vi tri don vi nguén tai nguyén trong céc vi
tri ctia cac don vi ngudn tai nguyén c6 thé duoc cap phét tir ngudn tai nguyén mién tan sd

can duoc chi dinh hay khong; va
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khdi xac dinh 420, duoc dinh céu hinh dé xéc dinh, theo thong tin 1ap lich ngudn tai
nguyén, don vi (cdc don vi) ngudn tai nguyén dugc cap phét thuc té boi dau cubi gui t6i

dau cudi nhan.
Tay chon 13, ngudn tai nguyén mién tan so can duge chi dinh chira tim doi xting.

Tay chon 13, cdc vi tri ciia cac don vi nguon tai nguyén co thé dugc cap phat cho
nguon tai nguyén mién tan so can duge chi dinh bao gdm vi tri méc dinh, va don vi ngudn
tai nguyén tuong tmg v6i vi tri méc dinh la don vi ngudn tai nguyén khong dugc chi thi

bdi chudi bit, nhu duwoc dinh true bdi giao thire sinh tiép theo.

Tay chon 1a, chudi bit bao gdm nhiéu bit loai 1, nhiéu bit loai 1 tvong tng véi nhiéu
cap vi tri don vi nguén tai nguyén trén co s& mot-mot, mot trong cac bit loai 1 1a dé chi thi
xem liéu céc vi tri don vi ngudn tai nguyén trong cap vi tri don vi ngudn tai nguyén tuong
ung dugc phan bd trong cung mot don vi ngudn tai nguyén can duoc chi dinh, va mot cap
vi trf don vi ngudn tai nguyén bao gbm cac vi tri cua hai don vi ngudn tai nguyén nho nhét

giap nhau nam trén mot phia cta vi tri mac dinh.

Taty chon la, chudi bit bao gdm nhiéu bit loai 2, va bit loai 2 1a d¢ chi thi xem liéu don
vi ngudn tai nguyén 16n nhét ¢ trén mot phia cia tdm d6i xtng c6 & trong viéc cAp phat

thuc té hay khong.

Tuy chon 1a, chudi bit bao gém hai bit loai 3, hai bit loai 3 twong Gng v6i hai nhém vi
tri don vi ngudn tai nguyén dinh vi trén hai phia cia tdm dbi xtmg trén co sé mot d6i mot,
va cac bit loai 3 1a dé chi thi xem liéu tht ca cac don vi ngudn tai nguyén trong cac vi tri
don vi ngudn tai nguyén & trong cac nhom vi tri don vi ngudn tai nguyén tuong tng co 1a
cc don vi ngudn tai nguyén can duoc chi dinh hay khong, trong d6, mot vi tri don vi
ngudn tai nguyén bao gdm céc vi tri clia nhidu don vi nguon tai nguyén nhd nhét ndm trén
mot phia cua tan cua ngudn tai nguyén mién tan s6 can duge chi dinh.

Tuy chon la, thong tin 1ap lich nguén tai nguyén con bao gém cic bd nhan dién cua
nhidu dau cudi nhan da duoc 1ap lich, va cac bd nhan dién cia cac dau cudi nhan 1a dé chi
thi rang don vi (cac don vi) ngudn tai nguyén trong viée cip phat thuc té dugc cip phat

cho nhiéu dau cuodi nhan.
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Tuy chon 13, thong tin 1dp lich ngudn tai nguyén con chira thong tin chi thi thi nhit dé

chi thi ngudn tai nguyén mién tan s6 can dugc chi dinh.

Tuy chon 1a, thong tin lap lich nguon tai nguyén con chira thong tin chi thi thir hai dé
chi thi xem liéu don vi (cac don vi) ngudn tai nguyén trong viéc cAp phat thuc té c6 duoc
st dung cho nhidu diu vao-nhiéu dau ra nhidu ngudi stt dung (multi-user multiple-input

multiple-output - MU-MIMO) hay khong.

Tuy chon 13, thong tin 1ap lich ngudn tai nguyén con chira thong tin chi thi thir ba daé
chi thi xem liéu don vi (cac don vi) ngudn tai nguyén trong viéc cAp phat thuc té 12 ¢6 san

hay khong.

Tiy chon 13, khéi nhan dugc dinh céu hinh mot cach cu thé dé nhén chudi bit duoc
mang trong trudng tao tin hiéu hiéu sudt cao A hodc truong tao tin hi¢u hiéu suét cao B

trong phan mao dAu va duoc gii boi dau cudi gui; hodc

khoi nhan duoc dinh cAu hinh mot cach cu thé dé nhan chudi bit dugc mang trong 16p
didu khién truy cap mdi truong va duoc gui béi dau cudi guri.

Tay chon 14, dAu cudi gt 1a thiét bi mang, va thiét bj 400 1a thiét bi dau cudi.

Thiét bi lap lich ngudn tai nguyén 400 theo phuong an thuc hién nay clia sang ché ¢6
thé tuong ung voi dau cubi gui (vi du, thiét bi mang) trong phuong phap theo phuong an
thuc hién cua sang ché, va mdi khéi, nghia la, mdi modun, trong thiét bi lap lich nguén tai
nguyén 400 va cac hoat dong va/hodc céc chirc nang khac néu trén, mot cach tudng la
nham 4p dung thu tuc twong tmg clia phwong phap 200 trén Fig.18. Bé ngan gon, céc chi
tiét ctia n6 s& khong duge mo ta lai & day.

Theo thiét bi 1ap lich ngudn tai nguyén, theo cdc phuong an thyc hién cta sang ché, it
nhét mot sb bit trong chudi bit 1a dé chi thi xem liéu don vi nguén tai nguyén can dugc chi
dinh duoc cép phat thuc sy tur ngudn tai nguyén mién tin sb can dugc chi dinh 13 & trong
mot hodc nhiu cac vi tri don vi ngudn tai nguyén trong cac vi tri ctia cac don vi ngudn tai
nguyén co thé thu duoc bang cach chia ngudn tai nguyén mién tin sb can dugc chi dinh, va
dua trén viéc cdp phat ctia don vi (cac don vi) ngudn tai nguyén trong viéc cAp phat thuc té

va bing céch so sanh véi cac vi tri ciia cdc don vi ngudn tai nguyén c6 thé dugc cap phat
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tir ngudn tai nguyén mién tan so can dugc chi dinh, cdc chudi bit co cac chicéu dai khac
nhau c¢6 thé dugc sinh ra mdt cach linh hoat. Do do, viéc lam giam cua cac phan trén dau

ngudn tai nguyén truyén trong viéc 1ap lich ngudn tai nguyén c6 thé dugc trg gitp.

Phin néu trén md ta chi tiét cac phuong phap lap lich ngudn tai nguyén theo céc
phuong 4n thuc hién ctia sang ché v6i tham khao t6i cac hinh ve tir Fig.1 dén Fig.18. Phan
dudi ddy mo ta chi tiét cac thiét bi lap lich ngudn tai nguyén theo cac phuong an thuc hi¢n

cia sang ché co tham khao t6i Fig.21 va Fig.22.

Fig.21 thé hién gidn dd chu trac so luoc cua thiét bi 1ap lich ngudn tai nguyén 500
theo mot phuong an thuc hién ctua sang ché nay. Thiét bi 500 dugc 4p dung cho mang di¢n
cuc bo khong day, trong do giao thic sinh tiép theo duoc theo sau bai mang dién cuc bd
khong dy xac dinh trude cac vi tri cua cac don vi ngudn tai nguyén co thé duoc cip phat
tir nguon tai nguyén mién tan sb can duge chi dinh. Nhu dugc thé hién trén Fig.21, thiét bi

500 bao gom:
bus 510;
bo xit Iy 520 duoc két ndi t6i bus;
bd nhd 530 duogc két ndi t6i bus; va
bo thu 540 duoc két ndi téi bus, trong do

bd xur ly thuce thi, bang cach st dung bus, chuong trinh dugc luu trong bo nhé dé sinh
ra thong tin 1dp lich ngudn tai nguyén, trong dé thong tin 13p lich ngudn tai nguyén chua
chudi bit dé chi thi viéc cap phat thuc té ctia don vi (cac don vi) ngudn tai nguyén tir ngudn
tai nguyén mién tan sb can dugc chi dinh, va it nhét mot s bit trong chudi bit 1a dé chi thi
xem liéu don vi nguén tai nguyén can dugc chi dinh duoc cép phat thuc té cho nguén tai
nguyén mién tan sb can duogc chi dinh 13 & trong mdt hodc nhiéu vi tri don vi nguén tai
nguyén trong céac vi tri ciia cdc don vi ngudn tai nguyén c6 thé duoc cip phét tir ngudn tai

nguyén mién tin sd can dugc chi dinh hay khong; va
didu khién bo phat dé giri thong tin 14p lich ngudn tai nguyén t6i dau cudi nhan.

Tay chon 13, ngudn tai nguyén mién tan so can dugc chi dinh chira tam doi xing.
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Tay chon 1, cdc Vi tri ca cac don vi ngudn tai nguyén c6 thé dugc cap phat cho
ngudn tai nguyén mién tan so can dugc chi dinh bao gom vi tri mac dinh, va don vi ngudn
tai nguyén tuong tmg véi vi tri mdc dinh 1a don vi ngudn tai nguyén khong dugc chi thi

bai chudi bit, nhu duoc dinh trude boi giao thie sinh tiép theo.

Tay chon 13, chudi bit bao gdm nhiéu bit loai 1, nhiu bit loai 1 twong g v6i nhiéu
cap vi tri don vi nguén tai nguyén trén co s&@ mot-mot, mot trong cac bit loai 1 1a dé chi thi
xem liéu cac vi tri don vi ngudn tai nguyén trong cdp vi tri don vi ngudn tai nguyén tuong
ung dugc phan bd trong cung mdt don vi nguén tai nguyén can dugc chi dinh, va mot cip
vi tri don vi ngudn tai nguyén bao gdm cac vi tri cua hai don vi ngudn tai nguyén nho nhét

giap nhau nam trén mot phia ctia vi tri mac dinh.

Tay chon 14, chudi bit bao gdm nhiéu bit loai 2, va bit loai 2 1a dé chi thi xem liéu don
vi ngudn tai nguyén lén nhét ¢ trén mot phia cua tdm d6i xtng c6 & trong viée cép phat

thuc té hay khong.

Tuy chon la, chudi bit bao gém hai bit loai 3, hai bit loai 3 twong Gng véi hai nhom vi
tri don vi ngudn tai nguyén dinh vi trén hai phia ctia tim dbi xtmg trén co s mot dbi mot,
va céc bit loai 3 1a dé chi thi xem ligu tht ca cac don vi ngudn tai nguyén trong cac vi tri
don vi ngudn tai nguyén & trong cac nhom vi tri don vi ngudn tai nguyén twong tng co 1a
cac don vi ngudn tai nguyén can dugc chi dinh hay khong, trong d6, mot vi tri don vi
ngudn tai nguyén bao gbm cac vi tri clia nhiéu don vi ngudn tai nguyén nho nhét nam trén
mot phia cia tan cua ngudn tai nguyén mién tan s can dugce chi dinh.

Tuy chon 13, thong tin 14p lich ngu@)n tai nguyén con bao gé)m cic bd nhan di¢n cua
nhidu ddu cubi nhan da dugc 1ap lich, va cac bd nhan dién cta cac dau cubi nhan 1a dé chi
thi rang don vi (cac don vi) ngudn tai nguyén trong viéc cép phat thuc té duoc cap phat
cho nhiéu dau cubi nhan.

Tuy chon la, thong tin lap lich ngudn tai nguyén con chtra thong tin chi thi thir nhit dé
chi thi nguon tai nguyén mién tan s can duge chi dinh.

Tuy chon 14, thong tin 1ap lich ngudn tai nguyén con chtra thong tin chi thi thir hai dé

chi thi xem liéu don vi (cdc don vi) nguon tai nguyén trong viéc cap phat thuc t€ co dugce
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str dung cho nhiéu dau vao-nhiéu dau ra nhiéu nguoi st dung (multi-user multiple-input

multiple-output - MU-MIMO) hay khong.

Tuy chon 14, thong tin 1ap lich ngudn tai nguyén con chira théng tin chi thi tht ba aé
chi thi xem liéu don vi (cac don vi) ngudn tai nguyén trong viéc cép phat thuc té 12 c6 sén

hay khong.

Tuy chon la, b xu ly duoc dinh cAu hinh mot cach cu thé dé didu khién bd phat dé
thém chudi bit vao trudong tao tin hiéu hiéu suit cao A hoic truong tao tin hiéu hiéu suét

cao B trong phin mao dau, va giri chudi bit t6i dau cudi nhan; hodc

bo xtt 1§ duge dinh cAu hinh mdt céch cu thé dé didu khién bo phét dé them chudi bit
vao 16p diéu khién truy cdp mdi truong, va giri chudi bit t6i diu cudi nhan.

Tay chon 14, thiét bi 500 1a thiét bi mang, va dau cudi nhan Ia thiét bi dau cudi.

Phuong an thuc hién nay cua sang ché ¢6 thé duoc 4p dung cho céc thiét bi truyén

thong khac nhau.

B phét ciia thiét bi 500 6 thé chira mach phat, bd diéu khién cong suat, bo ghi ma,
va ang ten. Ngoai ra, thiét bi 500 co thé con chtra bd thu. Bo thu ¢co6 thé chtra mach thu, bod
didu khién cong sut, bo gidi ma, va ang ten.

Bo xit Iy c6 thé con duge dé cap t6i nhw 1a CPU. Bo nhé c6 thé bao gom b nh chi
doc va bd nh¢ truy cap ng?lu nhién, va cung cép 1énh va dir liéu cho bd xu ly. Mot ph?m
ctia bd nhd c6 thé con bao gdbm bd nhé truy cép ngau nhién bét kha bién (Non-Volatile
Random Access Memory - NVRAM). Theo ung dung cu thé, thiét bi 500 c¢6 thé duoc xay
wungj trong hodc thiét bi 500 ty ban than né ¢6 thé la thiét bi truyen thong khong day nhu
thiét bi mang, va co thé con chua bd phan mang chira mach phdt va mach b thu, dé cho
phép truyén va nhan dit liéu gifta thiét bi 500 va vi tri di dong. Mach phat va mach bo thu
¢6 thé duoc ghép nbi t6i ang ten. Cac thanh phan trong thiét bi 500 dugc ghép nbi cling
nhau bang cach st dung bus, trong d6 bus con chira bus cong suét, bus diéu khién, va bus
tin hiéu trang thai, bén canh bus dir liéu. Tuy nhién, dé mo ta rd rang, cac bus khac nhau
déu duoc danh diu 12 bus trén hinh vé. Cu thé, trong cac san pham khac nhau, bd giai ma

¢6 thé duge tich hop v6i khbi xtr 1.
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B xit 1§ ¢6 thé thue hién hodc thuc thi céc bude, va cée so dd khdi logic da duge boe
16 theo cac phuong an thuc hién phuong phap cua sang ché. Bo xir Iy muc dich chung c6
thé 1a b6 vi xt Iy, hodc bd xir Iy ¢6 thé 1a bd xt Iy, bd giai ma, thong dung bét ky nao hoac
dang tuong tu. Cac budce cla cac phuwong phéap duoce boc 10 v6i tham khao téi cac phuong
an thuc hién cua sang ché ¢6 thé dugc thuc thi mot cach truc tiép hodc dugc hoan thanh
boi cic phuong tién ctia b xur Iy phin ctng, hodc c6 the duge thuc thi va hoan thanh bang
céch st dung to hop ctia cac modun phan cting va mddun phan mém trong bd xt ly giai
ma. Mo dun phan mém c6 thé & trén moi truong luu trir da biét trong linh vuc, nhu bd nhé
truy cap ngau nhién, bd nhd tac dong nhanh, bd nhd chi doc, bd nhé chi doc lap trinh

duoc, bd nhé 1ap trinh dugc, x6a duge bang dién, hogc thanh ghi.

Can hiéu ring, theo cdc phuong an thuc hién nay cua sang ché, bo xur Iy c6 thé 1a bd
xu ly trung tAm (Central Processing Unit hay ngan gon 1a CPU), hodc bd xtr Iy ¢6 thé 14 bo
x1r Iy muc dich chung, bd xtr ly tin hi¢u s6 (digital signal processor - DSP), mach tich hop
ung dung cu thé (application-specific integrated circuit - ASIC), mang cong 1ap trinh duoc
bang trudong (field programmable gate array - FPGA) hoac thiét bi logic c¢6 thé 1ap trinh
duogc khac, thiét bi logic céng roi rac hodc tranzito, thanh phén phﬁn cing roi rac, hodc
dang twong tw. Bo xtr 1y muc dich chung ¢6 the 1a bd vi x Iy, hodc bo xir Iy 6 thé 1 bd

Xt Iy thong dung bét ky nao hodc dang twong tu.

Bo nhd c6 thé bao gdm bo nhé chi doc va bd nhé truy cdp ngau nhién, va cung cp
lénh va dit lidu cho bo xir Iy. Mot phdn ciia bo nhé nay c6 thé con bao gdm b nhé truy

cap ngiu nhién bt kha bién. Vi du, bo nhé nay c6 the con luu gitt thong tin v& loai thiét bi.

Hé théng bus co thé con bao gom bus cong suit, cac bus didu khién, bus tin hiéu trang
thai, va dang twong tu, bén canh bus dit liéu. Tuy nhién, dé mo ta ro rang, cac bus khac
nhau trong hinh v& dugc danh dAu nhu 14 hé thong bus.

Theo mdt quy trinh 4p dung, mdi budce cia cic phuong phap néu trén co thé duoc
hoan thanh bang cach st dung mach logic tich hop cla phan cting trong bd xr 1y hodc 1énh
& dang cua phan mém. Cac budc cta cac phuong phap duge boc 16 v6i tham khao téi cac

phuong an thuc hién cua sang ché ¢6 thé duoc thuc thi mot cach truc tiép hodc dugc hoan
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thanh b&i bo xit 1y phin cting, hodc ¢6 thé dugc thuc thi va hoan thanh bang cach st dung
td hop ctia cac mddun phan ctimg va mddun phin mém trong bo xur ly. Mo dun phin mém
6 thé & trén moi truong luu trir da biét trong linh vuc, nhu bd nho truy cép ngau nhién, bd
nhé tac dong nhanh, b nh¢ chi doc, by nhé chi doc lap trinh dugc, bd nhé 1ap trinh duoc,
x0a duogc béng dién, hodc thanh ghi. Mdi truong luu trit duge dinh vi trong bo nhd, va bo
xur Iy doc thong tin trong bd nhé va hoan thanh cdc bude trong cac phuong phép néu trén
két hop v6i phan cting ctia bo xit Iy. Dé tranh su tring 1ap, chi tiét khong dwoc mo ta lai &
day.

Thiét bi lap lich ngudn tai nguyén 500 theo phuong 4n thuc hién nay cua sang ché c6
thé tuong tmg voi dau cubi gui (vi du, thiét bi mang) trong phuong phép theo phuong én
thuc hién cua sang ché, va moi khdi, nghia la, mdi mddun, trong thiét bi 1ap lich nguén tai
nguyén 500 va cac hoat dong va/hodc cac chitc nang khac néu trén, mot cach tudng 1a
nhim 4ap dung thi tuc twong ung clia phuong phap 100 trén Fig.1. Pé ngan gon, cac chi
tiét ctia n6 s& khong duge mo ta lai ¢ day.

Theo thiét bi 1ap lich nguén tai nguyén, theo cac phuong an thuc hién cta sang ché, it
nhét mot sd bit trong chudi bit 1a dé chi thi xem liéu don vi nguén tai nguyén can duoc chi
dinh dugc cép phéat thuc sy tur nguén tai nguyén mién tan sd can dugc chi dinh 1a & trong
mot hodc nhiéu cac vi tri don vi ngudn tai nguyén trong cac vi tri cia cac don vi ngudn tai
nguyén co thé thu duoc bang cach chia ngudn tai nguyén mién tin s6 can duge chi dinh, va
dua trén viéc cip phét cta don vi (cac don Vi) ngudn tai nguyén trong viée cép phit thuc té
va bang cach so sanh v&i cac vi tri clia cac don vi ngudn tai nguyén ¢6 thé dugc cap phat
tir ngudn tai nguyén mién tin sé can duoc chi dinh, cic chudi bit c6 cac chiéu dai khac
nhau c6 thé duge sinh ra mot céch linh hoat. Do d6, viéc lam giam ctia cdc phén trén dau

ngudn tai nguyén truyén trong viéc 1ap lich ngudn tai nguyén co thé duoc trg gitp.

Fig.22 thé hién gian dd khéi so lugc cua thiét bi 1p lich nguon tai nguyén 600 theo
mot phuong an thuc hién cua sang ché nay. Thiét bi 600 dugc ap dung cho mang di¢n cuc
bo khong day, trong do6 giao thirc sinh tiép theo dugc theo sau boi mang dién cuc bd khong
day xé4c dinh trude cac vi tri ciia cac don vi ngudn tai nguyén co thé dugc cép phét tir

ngudn tai nguyén mién tin s6 cin dugc chi dinh. Nhu dugc the hién trén Fig.22, thiét bi
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600 bao gom:
bus 610;
bo xit 1y 620 duoc két ndi t6i bus;
b6 nhé 630 duge két ndi téi bus; va
bo thu 640 dugc két ndi téi bus, trong do

bo xtr 1y thuc thi, bing cach sir dung bus, chuong trinh dugc luu trong bo nhd dé diéu
khién bo thu nhan thong tin lap lich ngudn tai nguyén dugc gl bdi dau cubi gui, trong do6
thong tin 1ap lich ngudn tai nguyén chira chudi bit dé chi thi viée cép phat thuc té cia don
vi (cac don vi) ngudn tai nguyén tur ngudn tii nguyén mién tin sb can duoc chi dinh, va it
nhat mot sd bit trong chudi bit 12 dé chi thi xem liéu don vi ngudn tai nguyén cén dugc chi
dinh dugc cép phét thuc té cho nguén tai nguyén mién tan sb can dugc chi dinh 1a & trong
mot hodc nhiéu vi tri don vi nguén tai nguyén trong cac vi tri cua cac don vi nguén tai
nguyén co thé duoc cp phat tir ngudn tai nguyén mién tan sb can dugc chi dinh hay
khong; va

x4c dinh, theo thong tin lap lich nguén tai nguyén, don vi (cac don vi) nguén tai

nguyén thuc sy duge cap phat bdi dau cudi gui t¢i dau cudi nhan.
Tay chon 1, nguon tai nguyén micn tan so cén dugc chi dinh chtra tdm do1 xing.

Tay chon 13, cdc vi trf cia cac don vi ngudn tai nguyén c6 thé dugc cap phat cho
ngudn tai nguyén mién tan so can dugc chi dinh bao gom vi tri mac dinh, va don vi ngudn
tai nguyén twong ung voi vi tri mic dinh la don vi ngudn tai nguyén khong duoc chi thi

boi chudi bit, nhu duge dinh trude bdi giao thire sinh tiép theo.

Tay chon 14, chudi bit bao gdm nhiéu bit loai 1, nhicu bit loai 1 twong tmg v6i nhiéu
cap vi tri don vi nguén tai nguyén trén co s mot-mot, mot trong cac bitloai 1 la dé chi thi
xem liéu cac vi tri don vi ngudn tai nguyén trong cap vi tri don vi ngudn tai nguyén twong
ung dugc phin bd trong cung mdt don vi nguén tai nguyén can dugc chi dinh, va mot cap
vi tr don vi ngudn tai nguyén bao gOm céc vi tri cua hai don vi ngudn tai nguyén nho nhét

gidp nhau nam trén mot phia cta vi tri mac dinh.
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Tity chon 1, chudi bit bao gdm nhicu bit loai 2, va bit loai 2 1a dé chi thi xem liéu don
vi ngudn tai nguyén lon nhit & trén mot phia cla tim d6i xtmg c6 & trong viéc cép phat

thuc t& hay khong.

Tay chon 13, chudi bit bao gdm hai bit loai 3, hai bit loai 3 tvong umg v6i hai nhém vi
tri don vi nguén tai nguyén dinh vi trén hai phia cua tam dbi xtmg trén co s¢ mot dbi mot,
va cac bit loai 3 1a dé chi thi xem liéu tAt ca cac don vi nguén tai nguyén trong céac vi tri
don vi ngudn tai nguyén & trong cac nhom vi tri don vi ngudn tai nguyén twong Gng co 1a
cac don vi ngudn tai nguyén cin duoc chi dinh hay khong, trong d6, mot vi tri don vi
ngudn tai nguyén bao gdm cac vi tri clia nhidu don vi ngudn tai nguyén nho nhét nam trén

mdt phia cla tdn ctia nguon tai nguyén mién tan so can dugc chi dinh.

Tay chon 13, thong tin 14p lich nguon tai nguyén con bao gdm cac by nhan dién cua
nhidu dau cudi nhan da duoc lap lich, va cac bd nhan dién cua cac dau cudi nhén la de chi
thi rang don vi (cac don vi) nguon tai nguyén trong viée cap phat thuc té dugc cap phat

cho nhiéu dau cuoi nhan.

Tuy chon 1, thong tin 1ap lich ngudn tai nguyén con chira thong tin chi thi thi nhéit dé

chi thi ngudn tai nguyén mién tan so can duoc chi dinh.

Tuy chon 13, thong tin 1ap lich ngudn tai nguyén con chira thong tin chi thi tha hai dé
chi thi xem liéu don vi (cac don vi) ngudn tai nguyén trong viéc cép phat thuc té co duoc
sir dung cho nhidu ddu vao-nhidu dau ra nhiéu ngudi st dung (multi-user multiple-input

multiple-output - MU-MIMO) hay khong.

Tuy chon 13, thong tin lap lich ngudn tai nguyén con chira thong tin chi thi thi ba aé
chi thi xem liéu don vi (cac don vi) ngudn tai nguyén trong viéc cép phat thuc té 1a c6 san
hay khong.

Tuy chon 1a, dau cudi nhan nhan thong tin 14p lich ngudn tai nguyén duge gui boi dau
cudi gui chira:

nhan chudi bit duoc mang trong truong tao tin hiu hiéu suét cao A hoidc trudng tao

tin hiéu hiéu suét cao B trong phan mao dau va duoc gui boi dau cuoi gui; hodc

-125-



33375

nhan chudi bit dugc mang trong 16p diéu khién truy cap moi truong va duogc gui boi
dAu cubdi giri.
Tdy chon 1a, dAu cudi g 1a thiét bi mang, va thiét bi 600 1a thiét bi dAu cubi.

Phuong an thuc hién nay cua sang ché c6 thé duoc 4p dung cho céc thiét bi truyén

thong khac nhau.

B thu cia thiét bi 600 c6 thé chira mach thu, bd diéu khién cong sut, bo giai ma, va
ang ten. Ngoai ra, thiét bi 600 c6 thé con chira bd phat. B phat c6 thé chira mach phat, bd

diéu khién cong suat, bd ghi ma, va ang ten.

Bo xit Iy c6 thé con duge d& cap t6i nhu la CPU. B nhé ¢6 thé bao gdm bd nhé chi
doc va bd nho truy cép ngﬁu nhién, va cung cép 1énh va dit liéu cho bd xtr ly. Mot phﬁn
ctia bd nhé ¢o thé con bao gdm bd nh¢ truy cép ngau nhién bt kha bién (Non-Volatile
Random Access Memory - NVRAM). Theo ung dung cu thé, thiét bi 600 c6 thé duge xay
dung trong hogc thiét bi 600 tw ban than n c6 thé 1a thiét bi truyén thong khong day nhu
thiét bi ddu cudi, va co thé con chtra bd phan mang chira mach phat va mach bd thu, dé cho
phép truyén va nhan dit liéu gitra thiét bi 600 va vi tri di dong. Mach phéat va mach b6 thu
¢6 thé duoc ghép nbi téi dng ten. Cac thanh phan trong thiét bi 600 dugc ghép ndi cling
nhau bang cach sir dung bus, trong d6 bus con chira bus cong suét, bus diéu khién, va bus
tin hiéu trang thai, bén canh bus dit liu. Tuy nhién, dé mo ta ro rang, cac bus khac nhau
ddu duoc dénh déu 13 bus trén hinh v&. Cu thé, trong cdc san pham khac nhau, b giai ma

¢6 thé duoc tich hop vai khdi xt ly.

Bo xit Iy ¢6 thé thue hién hogc thuc thi cac buéc, va cac so dd khoi logie da dwgce boc
16 theo cac phuong an thuc hién phuong phap cua sang ché. B xtr Iy muc dich chung c6
(hé 13 bd vi xtt 1y, hodic bd xir I ¢6 thé 1a bo xir Iy, bo giai ma, thong dung bat ky nao hoac
dang twong tu. Cac budc cua cac phuong phap duge boe 16 v4i tham khao tdi cac phuong
an thuc hién cua sang ché ¢6 thé duogc thuc thi mot cach truc tiép hodc duoc hoan thanh
boi cdc phuong tién cta bo xur 1y phan cting, hodc c6 thé dugc thuc thi va hoan thanh bing
cach st dung t6 hop cla cdc médun phan crng va mddun phin mém trong b xur Iy giai

ma. M6 dun phan mém c6 the & trén moi trudng luu trir da biét trong linh vuc, nhu bd nhé
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truy cap ngﬁu nhién, bo nh¢ tdc dong nhanh, bd nhd chi doc, bd nhd chi doc lap trinh

dugc, bo nhé 1ap trinh duge, x6a duge bang dién, hodc thanh ghi.

Chn hidu ring, theo céc phuong 4n thuc hién ndy cla sang ché, bd xi Iy c6 the 1a bo
xu 1y trung tAm (Central Processing Unit hay ngén gon 1a CPU), hodc bd xtr Iy ¢6 thé 1a bd
xur Iy muc dich chung, bo xtr ly tin hiu s6 (digital signal processor - DSP), mach tich hop
ung dung cu thé (application-specific integrated circuit - ASIC), mang cdng lap trinh duoc
bang truong (field programmable gate array - FPGA) hodc thiét bi logic co thé lap trinh
duoc khac, thiét bi logic céng roi rac hodc tranzito, thanh phén phén cung roi rac, hodc
dang tuong tu. Bo xtr ly muc dich chung ¢6 thé 1a b vi xir 1y, hodc bd xir Iy c6 thé 1a bo

Xt Iy thong dung bét ky nao hodc dang tuong tu.

B6 nhé c6 thé bao gdm bo nhé chi doc va bd nhé truy cép ngau nhién, va cung cip
lénh va dit liéu cho bd xir Iy. Mét phan ctia bd nhé nay ¢6 thé con bao gdm b nhé truy

cap ngdu nhién bat kha bién. Vi du, bo nhé ndy c6 thé con luu gir thong tin v& loai thiét bi.

Hé thdng bus co thé con bao gdm bus cong suat, cac bus diéu khién, bus tin hi€u trang
thai, va dang tuong ty, bén canh bus dit liu. Tuy nhién, dé md ta rd rang, cac bus khac

nhau trong hinh v& dugc danh dAu nhu 12 hé thong bus.

Theo mdt quy trinh 4p dung, mdi bude cia cdc phuong phap néu trén co thé duoc
hoan thanh bang céch st dung mach logic tich hop cta phan cting trong bd xr 1y hoac lénh
& dang cua phan mém. Cac budc cta cac phuong phép duge boc 16 véi tham khao tdi cac
phuong an thuc hién cua sang ché co thé duoc thuc thi mot cach truc tiép hoac dugc hoan
thanh bai bo X 1y phdn cing, hodc ¢6 thé duge thuc thi va hoan thanh bang cach skt dung
td hop cua cac modun phan ctg va mddun phan mém trong bd xt ly. M6 dun phan mém
6 thé & trén moi truong luu trir da biét trong linh vuc, nhu bd nh¢ truy cap ngau nhién, bd
nhé tdc dong nhanh, bd nhd chi doc, bd nhé chi doc 1ap trinh duoc, bd nhd 1ap trinh duoc,
x6a duoc béng dién, hoic thanh ghi. M6i trudng luu trit duge dinh vi trong bo nhd, va bd
xtt ly doc thong tin trong bd nhé va hoan thanh cac bude trong cac phuong phéap néu trén
két hop vai phan cting ctia bd xt 1y. Dé tranh su tring 1dp, chi tiét khong dwgc mo té lai &

day.

-127-



33375

Thiét bi 1ap lich ngudn tai nguyén 600 theo phuwong an thuc hién nay cia sang ché ¢6
thé tuong tng voi dAu cudi nhan (vi du, thiét bi dAu cubi) trong phuong phép theo phuong
an thuc hién cua sang ché, va mdi khdi, nghia la, mdi mddun, trong thiét bi 1ap lich nguén
tai nguyén 600 va cac hoat dong va/hodc cac chire nang khac néu trén, mot cach tudng la
nhim 4p dung thu tuc twong Gng cta phuong phap 200 trén Fig.18. Pé ngin gon, céc chi

tiét ctia no sé khong dugc mo ta lai ¢ day.

Theo thiét bi 1ap lich ngudn tai nguyén, theo cac phuong an thuc hién cua sang ché, it
nhét mot s bit trong chudi bit 1a dé chi thi xem liéu don vi nguén tai nguyén can dugc chi
dinh duoc cép phat thuc su tur nguén tai nguyén mién tan s can duoc chi dinh 1a & trong
mot hodc nhidu céc vi tri don vi ngudn tai nguyén trong céc vi tri cia cac don vi ngudn tai
nguyén co thé thu duoc bang cach chia ngudn tai nguyén mién tin sb can dugc chi dinh, va
dua trén viéc cip phat ctia don vi (cac don vi) ngudn tai nguyén trong viéc cAp phat thuc té
va bang cach so sanh véi cac vi tri cua cac don vi nguon tai nguyén co thé dugc cip phat
tir ngudn tai nguyén mién tin s6 can dugc chi dinh, cac chudi bit co cac chiéu dai khac
nhau c6 thé duge sinh ra mt cach linh hoat. Do d6, viéc lam giam ciia céc phén trén ddu

ngudn tai nguyén truyén trong viéc 1ap lich ngudn tai nguyén c6 thé duoc tro giup.

Can hiéu rang cac s6 thr tu cua cac quy trinh néu trén khong c6 nghia la cac thu tu
thuc hién trong cdc phuong an thuc hién khic nhau cia sang ché. Cac chudi thuc thi cia
cac quy trinh nén duge xac dinh theo cac chirc nang va logic ndi tai cia cac quy trinh, va
khong nén dugc coi nhu la han ché bat ky nao cho cac quy trinh ap dung clia cac phuong

an thuc hién cia sang ché.

Nguoi co hiéu biét trung binh trong linh vuc k¥ thuat c6 thé thy rang, trong t6 hop
v6i cac vi du duge mo ta trong cdc phuong an thuc hién dugc boc 16 trong phﬁn mo ta nay,
cac bd phan, cac budce cua thuit toan cd thé duoc ap dung boi phén cing dién tir hodc td
hop ctia phan mém mdy tinh va phan cing dién tir. Viéc xem liéu céc chic nang duoc thuc
hién bdi phén cung hay phén mém phu thudc vao cac img dung cu thé va cac diéu kién
rang budc thiét ké va cia céc giai phap k thuat. Nguoi c6 hiéu biét trung binh trong linh
vuc k¥ thuét co thé s dung cac phwong phap khac nhau dé ap dung cic chuc ning dugc

md ta cho ting Ung dung cu thé, nhung né khong nén dugc xem la img dung vuot qua
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pham vi bao hd cua sang ché nay.

N6 ¢6 thé duge hiéu rd rang béi nguoi co hiéu biét trung binh trong linh vure k¥ thudt,
véi cac muc dich md ta thuan tién va dé dang, cho quy trinh 1am viéc chi tiét cua hé théng,
thiét bi, va khéi néu trén, dé cap t6i quy trinh tuong Ung trong cac phuong an thuc hién

cua phuong phap néu trén, va céac chi tiét s& khong duogc mo ta lai ¢ day.

Theo mot sé phuong 4n trong don nay, cAn hiéu ring hé thong, thiét bi va phuong
phap dugc boc 16 ¢ thé duoc thuc hién theo nhitng cach khac. Vi du, phuong an thyc hién
v& thiét bi dd duoc mo ta chi 1a mot vi du. Vi du, viéc chia bd phéan chi don thun 1a chia
chirc nang logic va co thé c6 cac viéc chia khac trong tng dung thuc té. Vi du, nhiéu don
vi hodc céac thanh phén c6 thé duogc két hop hodc duge tich hop vao hé théng khac, hodc
mot sd du hiéu co thé duoc bd qua, hodc khong duge thuc hién. Ngoai ra, viéc grfm két
twong hd hodc gén két truc tiép hogc cac két nbi truyén thong dugc thé hién hoic duoc
thao luan c6 thé duge 4p dung bang cach st dung mot s6 giao dién. Cac gin két hodc cac
két ndi truyén thong gian tiép gifta céc thiét bi hodc cdc bd phén c6 the duge ap dung 6

dang dién tt, co hoc hodc cdc dang khac.

Céc khdi dugc md ta dudi dang cdc bd phan riéng ré€ ¢ thé 1a, hodc khong phai 13,
riéng r& vé mat vat ly, va cac bd phan dugc thé hién dudi dang cac don vi ¢6 thé 13, hodc
khong phai la, cac don vi vat ly, ¢o thé duoc dat tai mot vi tri, hodc ¢6 thé duoc rai rc trén
nhiéu bd phan mang. Mot sb hodc tAt ca cac bd phan co thé dugc chon theo cac yéu cau

thuc té dé dat duoc cac muc dich cua céac giai phap cla cac phuong an thuc hién nay.

Ngoai ra, cac bo phan chirc nang trong cac phuong an thuc hién cua sang ché c6 thé
duoc tich hop vao trong mét bo phan xur ly, hodc tung bd phén trong cac bd phan co6 thé
ton tai mot cach riéng ré vé mat vat ly, hodc hai hoac hon hai by phén dugc tich hop vao
trong mot bd phan.

Khi cac chic ning nay duoc ap dung & dang cia bo phén chirc nang phan mém va
duoc ban hoac dugc su dung nhu 1a san phérn doc lap thi cac chirc nang cé thé duoc luu
trong vat ghi doc dugc béi may tinh. Dya trén hiéu biét nay, cac giai phap ky thuét cta

sang ché, hodc mot phan déng gdp vao tinh trang ky thuat ctia sang ché, hodc mot sb giai

-129-



33375

phap k¥ thuat co6 thé duoc thuc hién dudi dang san phim phin mém. Sin phdm phan mém
nay duoc luu gitr trén phuong tién luu trit va bao gdm mot s6 1énh dé ra lénh cho thiét bi
may tinh (c6 thé 1a mady tinh ca nhan, méy chu, hoéc dau cudi guri) thuc hién toan bd hodc
mdt phan cia cdc bude cua cac phuong phép da dugc mo ta trong cac phuong an theo sang
ché. Phuong tién luu trt néu trén bao gbdm: phuong tién bt ki ma c6 thé luu gitt ma
chuong trinh, chéng han 6 dia USB (Universal Serial Bus - bus ndi tiép van nang), dia
ctng thdo ra duge, ROM (Read Only Memory - bd nhé chi doc), RAM (Random Access

Memory - bd nh¢ truy cdp ngdu nhién), dia tir, hodc dia quang.

Phan md ta néu trén chi néu cac phuong an cu thé ctia sang ché, chir khong nham gici
han pham vi bao h0 cua sang ché. Cac phuong an bién thé hodc thay thé bat ki ma ngudi
¢6 kién thtrc trung binh trong linh vyc nay tao ra trong pham vi ki thuét cla sang ché thi
cling s& nam trong pham vi bao ho clia sang ché. Do d6, pham vi bao ho cia sang ché duoc

xac dinh theo pham vi bao hd cta cac diém yéu cau bao hd kem theo.

Pé 1am cho cac phuong an thuc hién cua sang ché nay tré nén rd rang hon, phan dudi
day cung cap cc phuong an thuc hién duge biu dién dudi ngdn nglt dd dugc don gidn

hoa.
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CAu truc HE-SIG-B

*  HE-SIG-B dugc chia thanh chung véi i phdn chung va phin
danh riéng [1]

Phan chung
A Bit-11 F: 4
* Viée cap phat nUuon tal nguyén (RA) r( ”‘ _‘11 “131 )
« 86 MU- MIMO STA trén céc RU cu thé 1“) S

¢ Dinh cAu hinh cho nhidu phan doan thoi gian

hon
Phan danh riéng
« Viéc dinh ciu hinh cu thé cho STA trir thong tin RA

~ STAID

- MCS

— Nsts/SS

— M3 hoa

...... BE/STBC

Pé trg gitp OFDMA + MU-MIMO, phén chung HE-SIG-B nén
chi thi OBDMA RA va cic MU-MIMO Num_STA ctia RU cu

thé cho mdi phian doan thoi gian mot cich twong ang.
- RA + cdc Num_STA nén trong phan chung HE- SlG B lam giam phan trén déu tai tin hidu
- Bit-map RA + STA_Num la khéng duya trén bang de loai bo viéc dém bang lon
- Théng tin ctia RA + cac Num_STA la hitu ich cho tat ca cac STA danh riéng
- Nhleu phan doan thoi gian hon cho phép viée 1ap lich linh hoat dé cai thién d6 thong
sudt/goodput
-RA + cac Num_STA nén la linh hoat dé tro giup bang rong hodc cho mdi viéc truyén CH cho
phan danh riéng HE-SIG-B
«  Néu khong nhay véi nhiéu, thi thang tin danh rigng mdi STA 1a vuot qua BW
- Can bang tai hidu qua nhat
+ Néu nhay véi nhidu, thi thong tin danh riéng mdi STA 14 nim trong ctng mdt bing nhw di lidu ciia né
_ Lua chon 1: can bing tai niim trong cde RU 16n con (iép tuc giam phan trén diu
o tire 1a, 8 MU-MIMO STA trén 484-RU duge chi thi song song. véi 4STA cho méi CH
— lara chon 2: viée 1ap lai linh hoat nam trong RU lon 1a dé cai thién doé manh mé

o tie 14, lap lai mot s6 thong tin danh riéng cta STA ndm trong RU 16n ctia no
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RA va STA Num cho BW=20MHz

- 8 bit cia OFDMA RA va MU-MIMO STA_Num cho BW=20MHz

L-bit % cho moi 2420 106/52-R.U chi thi xem liéu RU dang ton tai hay khong.

* Chi 11ét1 0 cho 242-RU, ta czfan 1-bit cho mci)i 106-RU nam trong 242-RU nay.
# Chinéu 0 cho 106-RU. ta can 1-bit cho méi 52-RU nam trong 106-RU nay.

— 1-bit'y' cho 26-RU trung tdm chi thi xem liéu n6 ¢6 duoc dung hay khong
_ 2.3hit 7’ cho mdi 242/106-R1J chi thi sé STA ciia MU-MIMO

o zzz (3-bicho mdi 242-RU: | SU-MIMO STA, 2-8 MU-MIMO STA
« 7z (2-bit)cho mdi 106-RU : 1 SU-MIMO STA. 2-4 MU-MIMO STA

0 iy (H.0.00.0 00y
’ i8bit ) ‘
106 {
26
106 {

# Ghi chi: cc bit can lai 4-bit duge st dung cho cde trudng hop dac bict trong cae rang trinh bay liép theo

Pé trinh héi thao Trang trinh bay 4 Huawei

Cic bit con lai cho 242-RU nim trong 20MHz

s RA+STA Numcho242-RU: [,7zz, a. rrr
Bit tich w'a’ 1-bit dé chi thi xem liéu cé
duoc tich tu vao trong RU lén hon qua a=0
nhiéu CH hay khong

a=1 134 hoiic 969-RU ]
a=0,242-RU
s =1, md rong &1 484 hodc 996-RU 1én hon D:I:]:
— C#c bit con lai 'rr* 3-bit dé chi thi RA }“‘-"“’3‘5 [—_—]43:
= ca [N 0 A . hop ¢
dic biét cho viéc mo rong giot han 1X26-RL N
11 7
rr=000" cho khéng co m& réng gidi han 3
¢ rrr=001-111" cho mé rong gidi han 2 H
. . SYTIVOR B I 5 )
- 4 trwromg hop dé chi thi Ix26-RU [2]]3] h.:;“:l:b 3 I
2 - o I l
- 3 trudmg hop dé chi thi 2x26-RU (2](3] 2x26-RU ;, .
IS 5 N 5
Be trinh hoi thio Trang trinh bay 5 Huawei
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RA va STA Num cho BW>20MHz

« BW=40MHz véi 2 CH : 2x8=16bit
« BW=60MHz véi 3 CH : 3x8=24bit
20+40MTIz hodc 40+-20MHz CB khéng lién tuc
« BW=80MHz véi 4 CH va 26-RU trung tam: 4x8+1=33bit
. BW=160MHz véi hai 80MHz: 33bit mdi 80MHz song song

SOMHz SOMHzZ
e
- f
< (&bit ) ’ (1bit) (8bir ) """'r;;»l,u\“_)_
Alzzz, a=07.000 U.l.lyzzrzz 1 zzzooa=1.000  Lzzz. n=(009.,
242 1os |29 106 FT 2x242
3 y T
CIIL CHZ CI15 CH4
D¢ trinh héi thio Trang trinh bay 6 Hoawei

Pinh cau hinh cho nhiéu phan doan
thoi gian hon

* HE-SIG-B chung chira thong tin cho moi phan doan thoi
gian nhuw |
RA + STA Num cho mdi phan doan thoi gian

¢ 816/33/33+33bit RA + STA Numcho20/40/60/80'160MHz cho moi phén
doan thoi gian

— LTF length + LTF_compression cho moi phan doan thoi gian

¢ 3-4bit cdu hinh LTF cho mdi phin doan thoi gian
+ 3-4bit cAu hinh LTF cda phin doan thoi gian thi nhit duoc nén thanh
HE-SIG-A
D¢ trinh hdi thao Trang trinh bay 7 Huawel
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Tém tit

*  Phin chung HE-SIG-B chira
— S6 RA va STA clia MU-MIMO
* Khong can dém bang chi thi
* Giam phan trén dau
* Thong tin httu ich mo
* Linh hoat dé tro gitip phan danh riéng bang théng/moi-CH

Pinh cau hinh cho nhiéu phan doan thoi gian

* Lap lich linh hoat dé cai thién su thong sudt/su thong subt goodput
* Cu trac thac nude dé tro gitip DL + UL con cai thién su thong sudt
hé thong

D¢ trinh hoi thao Trang trinh bay § Hnawe:

Phu luc 1: S6 MU-MIMO STA t0i da

« Téi da 8 STA ciia MU-MIMO cho 242/484/996-RU
- RU 16n duge chia sé boi nhiéu STA hon

« T6i da4 STA ciia MU-MIMO cho 106-RU

— Trudng hop 0: khong c6 106-RU L1111 | >Téida9STA
+ T6i da 9 STA véi OFDMA Gl =] = [ = ]

_ Trudng hop 1: 1x106-RU
.Téi da4 STA cho mdi MU-MIMO _#§T8 1 1L 1 i 1| >Hiidaosia

_ Trudng hop 2: 2x106-RU e il i 3"“ l >
« 2x Téi da 4 STA cho méi MU-MIMO ¢z, ! 18T 5 Téida 9 STA

‘ 106 I 24 106
D¢ winh hoi thio Trang (rinh bdy 10 Huawei
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Phu luc 2: Phin trén dau ciia
RA Bit-map + Num_STAs dugc nén

Truwong hop  RA nim trong St dung 26- S0 STAs (2) Tich tu? (a1} Téng
20MHz (x) RU trung
tAm (y) Tétca 0> SU

Khaic --> MU

242-RU ! 0

1 8 (5+3
bit con lai
rir)
Hai 106-RU 3 1 El 3] §
Mot 106-RU s 1 2 0 8
Khéng 106-RU 7 ! 4] 0 8

Ghi cht: 3 bit con lai rrrctia trudmg hop 242-RU c6 the duoe st dung dé chi thi viéc mo rong khoang gidi
han

Pé trinh hoi thao Trang trinh bay 11 Huawei

Phu luc 3: RA Bit-map (bitmap cay)
dugc nén

« Truong hop 2: hai 106-RU (3 bit)

- St dung nguyén tic tim kiém cay nhi phin
- RU tong 26 trung tdm duoe chi thi hoan toan
- Bitmap nhi phéan: 011

242-RU?

iy

[ - - Y / \\l
/ Vo f \ : e o
Vo 4 106-RI77 iG-RI7
;/ ¥ \U/ \ d} [ ! I I 166

\ \/ \
i, — i
, R . R i N
Vi dy cap phat ngudn tar nguyen A \\ Dfmg\\

Cay bitmap

Dé winh hai thao Trang trinh bay 12 Huawe:
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Phu luc 3: RA Bit-map (bitmap cay)
dugc nén
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YEU CAU BAO HOQ

1. Phuong phap lap lich ngudn tai nguyén trong mang cuc bd khong day, phuong phap nay bao
gbm céc budc:

sinh ra, béi diém truy cép, dua trén cac don vi ngudn tai nguyén (resource unit - RU) dugc
xac dinh tu trudc, cho ngudn tai nguyén mién tin s6, thong tin lap lich ngudn tai nguyén cho
ngudn tai nguyén mién tn sd, trong d6 timg bd phén trong s6 RU dugc dinh nghia tir trude duge
két hop véi kich & va vi trf, kich c& dang la chi thi cta s6 lugng cua cic bd mang phu dugc chira
trong RU duoc dinh nghia tir trude va vi tri dang la chi thi cta ma tai d6 RU dugc dinh nghia tr
trudce 12 ndm trong bing thong cla ngudn tai nguyén mién tan sb,

trong d6 bang thong cua ngudn tai nguyén mién tin s§ bao gdm kénh tan s6 20 MHz, va
thong tin 1ap lich ngudn tai nguyén bao gdm chudi 8 bit tuong Gng voi kénh tan sb 20 MHz trong
bang thong cua ngudn tai nguyén mién tin sd, trong d6 chudi 8 bit 1a chi thi cua viéc cép phat clia
mdt hodc nhiéu ctia cac RU dugce dinh nghia tir trudce twong ung v6i kénh tan sb 20 MHz, trong d6
viéc cp phat bao gbm kich ¢& va vi tri cua timg RU twong tmg véi kénh tan sb 20 MHz, va chudi
8 bit 1a chi thi cua sb tram duoc 14p lich trén ting RU dugc chi thi boi chudi 8 bit,

trong d6 thdng tin lap lich ngudn tai nguyén duge chi thi boi chudi 8 bit twong tmg véi mot
trong céc thanh phan sau:

néu RU duoc cép phat 14 nho hon kich ¢& nho nhit duoc xac dinh tir trude tro giup nhiéu
nguol su dung nhidu diu vao nhiéu ddu ra (multi-user multiple-input multiple-output - MU-
MIMO), thi s tram dugc lap lich trén RU duge cap phat 1a tri so mac dinh 1,

néu RU duoc cip phat 12 khong nho hon kich ¢& nhé nhét dugc xac dinh tr trudce tro givp
MU-MIMO, thi s6 tram duoc 1ap lich trén RU duoc cAp phét 1a s6 duoe chi thi boi chubi 8 bit, va

trong d6 phuong phap con bao gdm budc gii, boi diém truy cap, thong tin 1ap lich ngudn tai
nguyén.
2. Phuong phép lap lich ngudn tai nguyén trong mang cuc bo khong day, phuong phap nay bao
gdm cac bude:

nhan thong tin 14p lich ngudn tai nguyén cho ngudn tai nguyén mién tan sd; va

x4c dinh dua trén cac don vi nguén tai nguyén (resource unit - RU) dugc dinh nghia tu
trude, cho ngudn tai nguyén mién tan sd va theo thong tin 1ap lich ngudn tai nguyén nhan dugc,
thong tin ciia mot hodc nhidu RU duoc cp phat, trong d6 tung bd phén trong s6 RU duoc dinh

nghia tr trude duoc két hop véi kich ¢& va vi tri, kich c¢& dang la chi thi cua s6 luong cua cac b
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mang phu duge chia trong RU dugc dinh nghia tr trude va vi tri dang 1a chi thi cua vi tri ma tai
d6 RU duoc dinh nghia tur trude 1a ndm trong bang thong cua ngudn tai nguyén mién tan s,

trong d6 bang thong cua ngudn tai nguyén mién tin s§ bao gdm kénh tdn s6 20 MHz, va
thong tin lap lich ngudn tai nguyén bao gdm chudi 8 bit twong tng véi kénh tan s6 20 MHz trong
bang thong cua ngudn tai nguyén mién tn sd,

trong d6 budc xac dinh bao gdm:

thu duoc viéc cép phat cia mdt hoac nhiéu cua cac RU duogc dinh nghia tir trudc twong img
v6i kénh tin s6 20 MHz dua trén chudi 8 bit, trong do viéc cAp phét bao gdm kich ¢& va vi tri cta
timg RU twong tmg voi kénh tan s6 20 MHz, va

thu dugc thong tin lién quan té1 s6 tram dugc 14p lich trén timg RU duya trén chudi 8 bit,

trong d6 thong tin lap lich ngudn tai nguyén duge chi thi boi chudi 8 bit twong g v4i mot
thanh phan trong s6 thanh phén sau:

néu RU duoc cép phat 1a nho hon kich ¢& nho nhét duoc xac dinh tr trude trg gitp nhiéu
nguoi st dung nhidu diu vao nhidu ddu ra (multi-user multiple-input multiple-output - MU-
MIMO), thi 6 tram dugc lap lich trén RU duoe cdp phét 14 trj s6 méc dinh 1,

néu RU duoc cip phat 1a khong nho hon kich ¢& nho nhét duoc xéac dinh tur trudce trg giup
MU-MIMO. thi sé tram duoc 1ap lich trén RU duoc cAp phat 1a sb dwoc chi thi boi chudi 8 bit.
3. Phuong phép theo diém 1 hodc 2, trong d6 kich ¢& nho nhat trg gitp MU-MIMO la 106 bd
mang phu, va

néu RU duoc cip phat 1a 26-RU hogc 52-RU, thi s6 tram duoc 1ap lich trén 26-RU hodc 52-
RU duoc cap phét 1a 1,

néu RU duoc cip phat 12 106-RU, thi s6 tram duoc 14p lich trén 106-RU dugc cAp phat 1a sb
tir 1 dén 4 hodc 14 s6 tir 1 dén 8 dua trén chi thi ctia chudi 8 bit,

néu RU duoc cdp phét 1a 242-RU, thi sé tram duoc 1ap lich trén 242-RU duoc cap phat 1a s
tir 1 dén 8 dua trén chi thi ciia chudi 8 bit,

néu RU duoc cAp phét 1a 484-RU, thong tin 1ap lich ngudn tai nguyén bao gdm hai chudi 8
bit theo cach tuong tng dang chi thi 484-RU dugc cép pht, thi sb tram duoc 14p lich trén 484-RU
duoc chp phét 1a s6 tir 1 dén 8 dua trén chi thi cua hai chudi 8 bit,

néu RU duoc cap phat 1a 996-RU, thong tin 14p lich ngudn tai nguyén bao gdm bbén chudi 8
bit theo cach twong Umg dang chi thi 996-RU duoc céip phat, thi s6 tram duoc 1ap lich trén RU
duoc cAp phat 1a sb tir 1 dén 8 dua trén chi thi ctia bén chudi 8,

trong d6 26-RU 1a RU ¢6 26 bo mang phuy, 52-RU 1a RU ¢6 52 bd mang phy, 106-RU 1a RU
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¢6 106 bd mang phu, 242-RU 1a RU c6 242 bd mang phu, 484-RU 1a RU ¢6 484 bd mang phu, va
996-RU 1a RU ¢6 996 cac bo mang phu.
4. Phuong phép theo diém 1 hodc 2, trong do:

bang thong cua ngudn tai nguyén mién tin sb 1a 20-MHz va thong tin lap lich ngudn tai
nguyén bao gdm mot chudi 8 bit, hodc

bing thong clia ngudn tai nguyén mién tan so la 40-MHz v6i hai kénh tan sb 20 MHz va
thong tin 1ap lich ngué)n tai nguyén bao gém hai chudi 8 bit, hodc

bang thong cua ngudn tai nguyén midn tAn sb 14 60-MHz vé6i ba kénh tin sb 20 MHz va
thoéng tin 1dp lich ngudn tai nguyén bao gdm ba chudi 8 bit, hodc

bang thong ciia ngudn tai nguyén mién tan s6 1a 80-MHz v6i bon kénh tan s6 20 MHz va 26-
RU trung tdm, trong d6 thong tin lap lich ngudn tai nguyén bao gdm bdn chudi 8 bit va 1 bit cho
26-RU trung tam, vbn bang véi 33 bit.
5. Phuong phap theo diém 1 hodc 2, trong do:

cde RU duoc dinh nghia tir truéce tuong tmg v6i kénh tan sé 20 MHz bao gom: 26-RU, 52-
RU, 106-RU, hodc 242-RU duge dinh nghta tir truée trong kénh tan s6 20 MHz, hoic

484-RU hoc 996-RU duoc dinh nghia tir truée dang chdng l4n kénh tan s6 20 MHz.
6. Phuong phap theo diém 1 hodc 2, trong d6 néu RU duoc cép phét 1a khong nho hon kich ¢ nhd
nhét duoc xéc dinh ti trude tro gitp MU-MIMO, thi 2 hodc 3 bit ndm trong chudi 8 bit dugc dit
cAu hinh d& 12 chi thi ctia thong tin lién quan t6i s6 tram duoc 14p lich trén RU duge cAp phat.
7. Phuong phap theo diém 1, trong d6 bang thong cua ngudn tai nguyén mién tan s6 1a 160-MHz
v6i hai kénh 80-MHz, thong tin lap lich ngudn tai nguyén bao gdm 33 bit cho timg kénh trong s6
hai kénh 80-MHz, va budc gii bao gdm viée giri thong tin 1ap lich ngudn tai nguyén cta 33 bit
cho ting kénh trong sb cac kénh 80-MHz song song trén ngudn tai nguyén mién tan sb.
8. Phuong phép theo diém 1 hodc 2, trong do:

cac RU duoc dinh nghia tir truée chua 242-RU, the 242-RU bao gém hai 106-RU va 26-RU
mic dinh gifra hai 106-RU, mdi 106-RU bao gdm mdt cap 52-RU, mdi 52-RU bao gdbm mdt cap
26-RU,

trong d6 106 bd mang phu 1a kich c& nho nhét cta RU trg gitp MU-MIMO va chudi 8 bit
tuong Gng vai kénh tAn sé 20 MHz twong tmg véi mot thanh phan trong s6 cac thanh phan sau:

chuBi 8 bit, trong d6 ba bit 1a chi thi ctia vi tri vi tri, von chira hai 106-RU, va bon bit 1a chi
thi cua sb tram duoc 1ap lich trén hai 106-RU, hodc,

chudi 8 bit, trong d6 hai bit 1a chi thi cua vi tri vi tri, vdn chtra hai 106-RU, va moi ba bit
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trong sau bit cudi cung theo cach twong tmg la chi thi cua s6 tram trén cac 106-RU, hoac,

chudi 8 bit, trong d6 ndm bit la chi thi cta vi tri Vi tri, von chtra mot 106-RU, va hai hodc ba
bit la chi thi cta s6 tram duoc 14p lich trén 106-RU, hoac,

chudi 8 bit, trong d6 bay bit 1a chi thi cua vi tri vi tri, vdn chtra 26-RU mic dinh, va con
chita chudi ctia hai 52-RU, hodc chudi ciia bén 26-RU, hogc chudi cia mot 52-RU va hai 26-RU
trén ting phia ctia 26-RU mac dinh, hodc,

chudi 8 bit, trong d6 nadm bit 1a chi thi cua vi tri vi tri, von 14 242-RU, va ba bit 14 chi thi cia
s6 tram duoc 14p lich trén 242-RU.
9. Thiét bi truyén thong nhu 1a diém truy cap trong mang cuc bo khong day, thiét bi nay bao gdm:

khéi sinh ra, duoc dat cAu hinh dé sinh ra dua trén cac don vi ngudn tai nguyén (resource
unit - RU) duge dinh nghia trude, cho ngudn tai nguyén mién tin sd, thong tin 1ap lich ngudn tai
nguyén cho ngudn tai nguyén mién tin sb, trong d6 timg bd phén trong s6 cac RU duogc dinh nghia
tir trude duoe két hop véi kich ¢& va vi tri, kich ¢& dang la chi thi cta sb luong ciia cac bd mang
phu duge chua trong RU dugc dinh nghia tur truge va vi trf dang 1a chi thi cua vi tri ma tai d6 RU
duoc dinh nghia tu trude la nam trong bang thong cua ngudn tai nguyén mién tin sd,

trong d6 bang thong cua ngudn tai nguyén mién tn sd bao gdm kénh tdn s6 20 MHz, va
thong tin lap lich ngudn tai nguyén bao gdm chudi 8 bit twong tmg véi kénh tAn s6 20 MHz trong
bang thong cua ngudn tai nguyén mién tan sd, trong d6 chudi 8 bit 1a chi thi clia vigc cAp phat cua
mdt hodc nhiéu ciia cac RU duge dinh nghia tir trude twong Gmg v6i kénh tan sb 20 MHz, trong d6
viée cAp phét bao gdm kich ¢& va vi trf cta timg RU twong tmg voi kénh tn s6 20 MHz, va chudi
8 bit 1a chi thi cta sb tram duge 1ap lich trén timg RU duoc chi thi bai chudi 8 bit,

trong do thong tin 14p lich ngudn tai nguyén dugc chi thi boi chudi 8 bit twong Gmg véi mot
thanh phan trong s& cac thanh phan sau:

néu RU duge cép phét 1a nhé hon kich ¢& nho nhét dugc xéc dinh tir truéc tro gip nhiéu
nguoi st dung nhidu diu vao nhidu diu ra (multi-user multiple-input multiple-output - MU-
MIMO), thi sb tram dugc 1ap lich trén RU duoc cdp phat 1a trj s6 méc dinh 1,

néu RU duoc cép phat 1a khong nho hon kich ¢& nhé nhat duge xac dinh tir trude tro gitp
MU-MIMO, thi sé tram duge 1ap lich trén RU duoc cAp phét 1 s duge chi thi boi chudi 8 bit,

trong dé thiét bi con bao gém don vi gui, duoc dat cAu hinh dé gui thong tin 14p lich ngué)n
tai nguyeén.
10. Thiét bi truyén thong trong mang cuc bd khong day, thiét bi nay bao gdm:

khdi nhan, duoc dit cAu hinh dé nh4n thong tin 14p lich ngué)n tai nguyén cho nguén tai
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nguyén mién tan sd; va

khdi xé4c dinh, duoc dat cAu hinh dé dua trén cac don vi nguén tai nguyén (resource unit -
RU) duoce xéc dinh tlr trude, cho ngudn tai nguyén mién tan sb va theo thong tin 1ap lich ngudn tai
nguyén nhn dugc, xac dinh thong tin cua mot hodc nhidu RU dugc cép phét, trong d6 ting bd
phan trong cac RU dugc dinh nghia tir trude duoc két hop véi kich ¢ va vi tri, kich ¢& dang 1a chi
thi ctia s& luong cla cac b mang phu duge chira trong RU duoc dinh nghia tr trude va vi tri dang
1a chi thi cta vi tri ma tai d6 RU dugc dinh nghia tr trude 1a ndm trong bang thong cta ngudn tai
nguyén mién tan sb,

trong d6 bang thong cua ngudn tai nguyén mién tin sb bao gdm kénh tan s6 20 MHz, va
thong tin 1ap lich ngudn tai nguyén bao gdm chudi 8 bit tuong ing vo6i kénh tdn s6 20 MHz trong
bang thong cua ngudn tai nguyén mién tan sb,

trong d6 budc xac dinh bao gdm:

thu dugc viée cdp phat cua mot hoac nhidu cua cac RU duoc dinh nghia tir trudc twong ng
v6i kénh tan sé 20 MHz dua trén chudi 8 bit, trong d6 vige cAp phét bao gdm kich ¢ va vi tri cia
timg RU twong tmg v6i kénh tan s6 20 MHz, va

thu duoc thong tin lién quan t61 s6 tram duoc lap lich trén ting RU dua trén chudi 8 bit,

trong d6 thong tin lap lich ngudn tai nguyén duogc chi thi boi chudi 8 bit twong Umg véi mot
thanh phan trong s6 cac thanh phan sau:

néu RU duoc cAp phét 1a nho hon kich ¢& nhé nhat duge xéc dinh tir truée tro gilp nhiéu
nguoi su dung nhidu ddu vao nhidu diu ra (multi-user multiple-input multiple-output - MU-
MIMO), thi s6 tram duoc 14p lich trén RU dugc cAp phat 14 tri s6 mac dinh 1,

néu RU duge cép phat 1a khong nho hon kich ¢& nhé nhat duge xac dinh tir trude trg giip
MU-MIMO, thi sé tram duoc 14p lich trén RU duoc chp phat 1a s6 dugc chi thi boi chudi 8 bit.
11. Thiét bi theo diém 9 hodc 10, trong d6 kich ¢& nhé nhat trg gitip MU-MIMO la 106 b mang
phu, va

néu RU duoc cdp phét 1a 26-RU hodc 52-RU, thi s6 tram duoc 1ap lich trén 26-RU hodc 52-
RU duoc cép phét 1a 1,

néu RU duge cip phét 1a 106-RU, thi s6 tram duoc 1ap lich trén 106-RU duoc cAp phat 1a s6
tir 1 dén 4 hozc 12 s6 tir 1 dén 8 dua trén chi thi clia chudi 8 bit,

néu RU duoc cdp phat 1a 242-RU, thi s6 tram duoc 14p lich trén 242-RU dugc cAp phat 1a s6
tir 1 dén 8 dua trén chi thi ctia chudi 8 bit,

néu RU duoc cAp phat 1a 484-RU, thong tin 14p lich ngudn tai nguyén bao gdm hai chudi 8
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bit theo cach tuong umg dang chi thi 484-RU dugc cAp phét, thi b tram duoc 1ap lich trén 484-RU
duoc Cép phat la sb tir 1 dén 8 dua trén chi thi ctia hai chudi 8 bit,

néu RU duoc cép phat 1a 996-RU, thong tin 14p lich ngudn tai nguyén bao gom bén chudi 8
bit theo cach twong tng dang chi thi 996-RU duoc cép phét, thi s6 tram duoc 14p lich trén RU
duoc chp phat 1a s6 tir 1 dén 8 dua trén chi thi ciia bon chudi 8 bit,

trong d6 26-RU 1a RU cua 26 bd mang phy, 52-RU la RU cua 52 b0 mang phu, 106-RU la
RU cua 106 bd mang phuy, 242-RU 1a RU ctia 242 b6 mang phu, 484-RU la RU cua 484 bd mang
phu, va 996-RU la RU cua 996 bd mang phu.
12. Thiét bi theo diém 9 hodc 10, trong d6:

bang thong cua ngudn tai nguyén mién tAn sb 1a 20-MHz va thong tin 1ap lich ngudn tai
nguyén bao gdbm mot chudi 8 bit, hodc

bang thong cua ngudn tai nguyén midn tin sé 1a 40-MHz véi hai kénh tan sé 20 MHz va
thong tin lap lich ngudn tai nguyén bao g6m hai chudi 8 bit, hodc

bang thong cua ngudn tai nguyén mién tin sé 13 60-MHz véi ba kénh tan s6 20 MHz va
thong tin lap lich ngudn tai nguyén bao gdm ba chudi 8 bit, hodc

bang thong cua ngudn tai nguyén midn tin s6 12 80-MHz v6i bdn kénh tan s6 20 MHz va 26-
RU trung tAm, trong d6 thong tin 1ap lich ngudn tai nguyén bao gdm bdn chudi 8 bit va 1 bit cho
26-RU trung tAm, von bang véi 33 bit.
13. Thiét bi theo diém 9 hodc 10, trong do:

cde RU duoc dinh nghta tir trude twong tmg voi kénh tan s6 20 MHz bao gdm: 26-RU,52-
RU,106-RU, hoic 242-RU duoc dinh nghia tir trude trong kénh tAn s6 20 MHz, hoic

484-RU hoiic 996-RU duge dinh nghia tir trudc dang chdng lan kénh tan s6 20 MHz.
14. Thiét bi theo diém 9 hozc 10, trong d6 néu RU duoc cip phat 1a khong nho hon kich ¢& nho
nhét duoc xé4c dinh tir trude trg gitp MU-MIMO, 2 hodc 3 bit nam trong chubi 8 bit dang duoc dat
chu hinh dé& 14 chi thi ctia thong tin lién quan t6i s6 tram dugc 14p lich trén RU dwoc cap phat.
15. Thiét bi theo didm 9, trong d6 bang thong clia ngudn tai nguyén mién tan s6 1a 160-MHz véi
hai kénh 80-MHz, théng tin 1ap lich ngudn tai nguyén bao gdbm 33 bit cho timg kénh trong s6 hai
kénh 80-MHz, trong d6 don vi giii (320) duoc dat ciu hinh dé gui thong tin 1ap lich ngudn tai
nguyén cia 33 bit cho tirmg kénh trong s6 cac kénh 80-MHz song song trén ngudn tai nguyén mién
tan sb.
16. Thiét bi theo diém 9 hodc 10, trong d6 cac RU duoc dinh nghia tir trude chira 242-RU, 242-
RU bao gdm hai 106-RU, va 26-RU mic dinh giita hai 106-RU, m&i 106-RU bao gom mot cap
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52-RU, mdi 52-RU bao gdm mdt cip 26-RU,

trong d6 106 b mang phu la kich ¢& nho nhit cua RU tro gitp MU-MIMO, chudi 8 bit
twong ung voi kénh tan s6 20 MHz tuong tmg v6i mot thanh phin trong s cac thanh phan sau:

chudi 8 bit, ma trong do ba bit 1a chi thi ctia vi tri vi tri, vén chtta hai 106-RU, va bén bit 1a
chi thi cia s6 tram duoc 14p lich trén hai 106-RU, hodc,

chudi 8 bit, trong d6 hai bit 1a chi thi cua vi tri vi tri, vOn chira hai 106-RU, va moi ba bit
trong sau bit cudi cling theo cach tuong tmg la chi thi ctia 36 tram trén 106-RU, hoic,

chudi 8 bit, ma trong d6 nam bit 1a chi thi cta vi tri vi tri, von chtra mot 106-RU, va hai hodc
ba bit la chi thi ciia s6 tram duoc 1ap lich trén 106-RU, hodc,

chudi 8 bit, ma trong d6 bay bit la chi thi cta vi tri vi tri, von chtra 26-RU mic dinh, va con
bao gdm chudi cua hai 52-RU, hogc chudi ctia bén 26-RU, hodc chudi ctia mot 52-RU va hai 26-
RU trén mdi phia ctia 26-RU méc dinh, hodc,

chudi 8 bit, trong d6 ndm bit la chi thi cta vi tri vi tr, von 12 242-RU, va ba bit 14 chi thi cta

s6 tram duoc 14p lich trén 242-RU.
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