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hiéu khong day dé phuc vu thiét bi nguoi dung trong truong hop phu song chum hep. Giai
phap nhu sau: thiét bi mang thir nhit x4ac dinh m tin hiéu thir nhat, tai nguyén khong gian
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mang thir nhat; va thiét bi mang thir nhat guri tin hiéu thir hai dén thiét bj mang thi hai trén
k tai nguyén khong gian thr hai theo tin hiéu dap ing nhan dugc. Cac phuong an thuc hién
sang ché duoc sir dung dé truyén thong khong day.
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Linh vie k§ thuit dwoc dé cap
Sang ché dé cap dén linh vuc cong nghé truyén thong, va cu thé 13, dén

phuong phép va hé thdng truyén théng khong day, va thiét bi.

Tinh trang k¥ thuit ciia sing ché

Trong trudmg hop tin sb cao, do ting ton hao dudng truyén, cong nghé tao
chum nhiéu d4u vio nhiéu diu ra (multiple-input Amultiple—output — MIMO)
khdi 16m cin dugce st dung dé tao cac d6 khuéch dai anten rat cao dé bu tdn hao
dudng truyén. C6 nhidu anten MIMO khéi 16m, va tham chi hang trdm anten.
Khi d6 khuéch dai anten 16n dugc tao, chum dugc tao c6 do dai phi séng
khong gian 16n hon, nhung c6 d6 rong phi séng khong gian nho hon. Ching
han, trén Fig.1, chim dugc tao cé thé phii séng chi thiét bi ngudi ding (User
Equipment — UE) 1, va UE2 khéng thé dugc phi séng béi chum nay. Do véy,
mot chim khong thé phu séng tt ca cac UE trong té bao. Dé phil séng tAt ca
céc UE trong té bao va théa min didu kién phi séng dinh truée, cic chum hep
can dugc sir dung d& phu séng té bao, dé théa man cac yéu cau truyén thong
ctia tit ca cac UE trong té bao.

Pé théa min cac yéu cau dich vu cua cac UE dugc phu séng bdi cac chum
hep, theo giai phép k¥ thuat da biét, tin hiéu khong day thuong duoc giri dén
UE bang cach st dung mdi chim hep, nho d6 din dén ting chi phi bd sung tai
nguyén hé théng. Ching han, tham khao trang thai pha séng chum hep ciia té
bao 1 dugc thé hién trén Fig.2. Hién tai chi c6 hai thiét bj ngudi ding UE] va
UE?2 trong té bao 1. Khi UE1 va UE2 truy nhdp mang khéng day, cac tin hiéu
truy nhép nhu thong tin ddng bd va théng tin hé thdng cin duge giri bang cach
str dung mdi chiim hep ctia chim 0 dén chiim 7 dugc thé hién trén Fig.2. C6 thé
biét tir Fig.2 rang chum 7 khong phu séng UE1 hodc UE2, va tin hiéu truy nhép
dugc gui bdi chum 7 khong dugc sir dung béi cac UE @ truy nhdp mang
khong day. Tuy nhién, cic tai nguyén hé thdng ciing bi chiém dé gui tin hiéu
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truy nhip bang cach st dung chim 7, nhd d6 ting cic chi phi bd sung tai
nguyén hé théng.

Ban chit ky thuit ciia sing ché

Céc phuong an thuc hién séng ché @& xut phuong phép truyén fhf)ng, thiét
bi, va hé théng, dé giai quyét van dé cac chi phi b sung hé théng 16n theo giai
phép k¥ thuat d3 biét ma trong d6 mdi chim dugc st dung dé gui tin hiéu
khong day dé phuc vu UE trong truong hop pht séng chum hep.

Pé dat dugc muc dich néu trén, cic phuong an thuc hién sang Vché’ su dung
cac giai phap k¥ thuat sau:

Theo khia canh thi nhit, phuong phép truyén théng khong diy dugc dé xuét.
Thiét bi mang thir nhit giri m tin hiéu thu nhit bing cach st dung céc tai
nguyén khong gian thir nhit trong c4c tap tai nguyén khac nhau, trong d6 mdi
tin hiéu thir nhit gdm thong tin nhan dién twong Ung, va thong tin nhan dién
twrong tng duoc sit dung dé chi bao tai nguyén khong gian thir nhét tuong Ung
v6i tin hiéu thir nhét va con duoc st dung dé chi bao tip tai nguyén ma cé tai
nguyén khong gian thir nhét. Thiét bi mang tht hai lya chon it nhit mot tai
nguyén khong gian thir nhit theo it nhit mot tin hidu thit nhit nhan duoc, tai
nguyén khong gian thir nhat tvong tmg véi tin hiéu thit nhét, va tip tai nguyén
ma c6 mdi tai nguyén khéng gian thir nhat, va chi bao tai nguyén khong gian
tht nhat duoc chon dén thiét bi mang thir nhét béng cach st dung tin hiéu dap
ung. Thiét bi mang thir nhét biét vé, theo tin hiéu déap g, thiét b1 mang thir hai
hién tai, va phép tuong tng giita mang khong day thir hai va tai nguyén khong
gian thir nhit duge chi bdo, va do vay x4c dinh k tai nguyén khong gian thir hai
c6 thé théa mén yéu ciu phu séng dinh trude, va g tin hiéu tht hai trén k tai
nguyén khong gian thir hai, trong d6 k 13 gia tri tuong ddi nhé.

Do vay, tin hiéu thtr hai c6 thé duoc gl hidu qua hon, nhé d6 tiét kiém tai
nguyén khong gian thu hai, va tiét kiém cac chi phi bd sung tdi nguyén hé
théng can dé gt tin hiéu thir hai trén tai nguyén khong gian thit hai khéng hop
1&. Ngoai ra, co thé con tranh giao thoa khi tin hiéu thr hai dugc gL’ri trén tai
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nguyén khong gian thir hai khéng hop 1é khac ngoai k tai nguyén khong gian
thir hai.

Dua vao khia canh thir nhét, theo trién khai kha thi thtr nhit cta khia canh
thir nhét, m tai nguyén khong gian thir nhit twong tng v6i m tin hiéu thir nhit
va dugc xac dinh boi thiét bi mang thir nhét thude cac tip tai nguyén khac
nhau.

Khi cc tai nguyén khéng gian thir nhét duge str dung béi thiét bi mang thi
nhit dé giri cac tin hidu thir nhét thudc cac tap tai nguyén khéac nhau, céc tai
nguyén khong gian thir nhit dugce chi bao trong tin hiéu dép Umg dugc gui béi
thiét bi mang tht hai c6 thé con thudc cac tap tai nguyén khac nhau. Do céc
khu vuc phu séng khong gian clia cac tai nguyén khong gian thir nhit trong cac
tap tai nguyén khac nhau khéng gidng nhau, cic tai nguyén khong gian thi
nhét c6 cac khu vuc phi séng khong gian khac nhau c6 thé thoa man cic yéu
ciu pha séng ciia cac sb lugng khac nhau cua cac thiét bi mang thir hai. Do vay,
thiét bi mang thir nhat ¢ thé x4c dinh, theo cic phép twong Umg gitra cac thiét
bi mang thir hai va céc tai nguyén khong gian thu nhit duoc chi bao trong cac
tfn hiéu dap tmg duogc giri va theo cac khu vuc phd séng cia cac tai nguyén
khéng gian thir nhat ma thudc cac tip tai nguyén khic nhau, tb hop cua sb
luong tuong ddi nhé tai nguyén khéng gian tht hai c6 thé théa man yéu cau
phu séng dinh trude, va gii tin hiéu thir hai bang cach st dung tdi nguyén
khong gian th hai dugc xac dinh, nho d6 giam s6 luong tai nguyén khong gian
thir hai ma phuc vu céc thiét bi mang thtr hai, va gidm cac chi phi bd sung tai
nguyén hé théng.

Dya vao trién khai kha thi thtr nhat clia khia canh thir nhét, theo trién khai
kha thi thir hai ciia khia canh thtt nhit, cic tai nguyén khéng gian thir nhat
trong m tai nguyén khéng gian thir nhét va thudc cing tap tii nguyén tuong
rng voi phi séng clia mot khu vuc, va khu vuc nay trong cung té bao.

Do vay, cac thiét bi mang thir hai trong cling t& bao c6 thé dugc dong bd
ding luc.

Dua vao trudng hop bat ky cua khia canh thtr nhit dén trién khai kha thi tha
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hai clia khia canh thir nhat, theo trién khai kha thi thit ba ctia khia canh thir nhat,
luong thong tin dugc chia trong tin hiéu thu nhét nhé hon luong thong tin
dugc chira trong tin hi€u thi hai.

Tin hidu thtr hai ma chira lugng thong tin twrong ddi 16n dugce glri bang cach
st dung sb luong tuong d6i nho cua tai nguyén khéng gian thir hai, trong khi
tin hiéu thir nhat ma chira lugng thong tin trong déi nhé duge giri bang cach st
dung luong tuong dbi 16n cac tai nguyén khong gian thir nhit. Didu nay c6 thé
giam cac chi phi bd sung cong sudt va cac chi phi bd sung nang luong cia thiét
bi fnang thit nhAt, nho d6 giam céc chi phi bd sung tai nguyén hé théng.

Dua vao truong hop bat ky cia khia canh thit nhat dén trién khai kha thi thi
ba cia khia canh thir nhét, theo trién khai kha thi thr tur clia khia canh thir nhat,
thong tin nhén dién twong Ung gém théng tin nhan dién dugc thiét 1ap duogc sur
dung dé chi bao tip tai nguyén ma c6 tai nguyén khong gian thir nhat, va thong
tin nhan dién dugc thiét 1ap 1a:

ky tu nhan dién duoc thiét 14p duoc bao gém trong tin hiéu thr nhit;

loai chudi dugc bao gdm trong tin hiéu thir nhit;

loai m3 x40 tron duoc thém vao cho thong tin trong tin hiu thir nhét;

loai mit na duoc thém vao cho théng tin trong tin hiéu thir nhét; hoic

cach thirc tinh toan clia ma kiém tra du thira tudn hoan (cyclic redundancy
check — CRC) cua thong tin trong tin hiéu tha nhét.

Dua véo truong hop bét ki ciia khia canh thi nhit dén trién khai kha thi thir
fir ctia khia canh thir nhét, theo trién khai kha thi thir nam ciia khia canh thit
nhit, thiét bi mang th& hai x4c dinh, trong s6 it nhat mot tin hiéu tht nhat nhan
dugc, tin hidu thir nhét théa man diéu kién dinh trudc.

Dua vio truong hop bat ky cia khia canh thir nhat dén trién khai kha thi thu
nam cta khia canh thir nhit, theo trién khai kha thi thtr sau cua khia canh thtr
nhét, tin hiéu tht nhét thoa min diu kién dinh trudc 12 tin hiéu thir nhat c6
cuong do tin hi¢u 16n hon hodc bang ngudng, trong d6 ngudng nay la ngudng
twong g voi tAp tai nguyén ma c6 tai nguyén khong gian thi nhét twong tng.
v6i tin hidu thir nhét,
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Theo cach ndy, khi cudng do tin hidu cta tin hiéu thtr nhit dugc tiép nhan
béi thiét bi mang thit hai 16n hon hogc bing ngudng dinh trudc, cé thé chi bao
rang tin hiu cta tin hiéu thi nhit twong d6i manh, va viéc t3i nguyén khong
gian thir nhat twong mg véi tin hiéu thi nhét cé thé théa mén yéu ciu phi séng
ctia thiét bi mang thit hai.

Dua vao treong hop bat ky ciia khia canh thir nht dén trién khai kha thi thi
nam cua khia canh thi nhét, theo trién khai kha thi thtr bay cta khia canh tht
nhét, tap cac tin hiéu thir nhit théa min diéu kién dinh trude thir nhit gdm cac
tin hiéu tht nhét, trong s6 céc tin hiéu thir nhit dugc tiép nhan boi thiét bi
mang thir hai, ma twong Ung v6i cac tai nguyén khong gian thir nhit duoc théa
thuan gifta thiét bi mang thir hai va thiét bi mang thi nhét.

Dua vao truong hop bét ki cia khia canh thir nhit dén trién khai kha thi thi
bay cua khia canh thu nhét, theo trién khai kha thi thtr tdm cta khia canh thir
nhét, thiét bi mang thir hai lya chon, theo cac mtre d§ uu tién tuwong Ung véi cac
tdp tai nguyén hodc cac muc dd uu tién tuwong tmg véi cic tai nguyén khong
gian thir nhit, it nhat mot tii nguyén khong gian thu nhit trong sb cac tii
nguyén khong gian thir nhit twong g véi cac tin hiéu tha nhét thoa mén didu
kién dinh trude, va thém thong tin dinh danh cia tai nguyén khéng gian tha
nhét dugc chon vio tin hiéu déap tng.

Dua vao trudng hop bt ky ciia khia canh thir nhit dén trién khai kha thi thi
bay ciia khia canh thtr nhat, theo trién khai kha thi thit chin ctia khia canh thu
nhét, thiét bi mang thtr nhét x4c dinh, trong sé n tai nguyén khong gian thir nhit
duoc chi bao béi tin hiéu dap mg, s tai nguyén khéng gian thir nhét theo cac
mirc d wu tién twong ng vGi cac tip tai nguyén ma c6 céac tai nguyén khong
gian thir nhit hodc cac mirc do wu tién twong Gmg véi cac tai nguyén khong
gian th nhit, trong d6 s 12 sé nguyén dwong, x4c dinh k tai nguyén khong gian
tht hai trong Umg v6i s tai nguyén khong gian thir nhit, va gt tin hiéu thtt hai
dén thiét bi mang thir hai trén k tai nguyén khéng gian thit hai.

Dua vio trién khai kha thi thir tim hogc thtr chin ciia khia canh thir nhét,
theo trién khai kha thi thtt mudi cia khia canh thir nhét, tip tai nguyén ma cé
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tai nguyén khong gian thir nhat v6i do rong phi séng 16n hon twong mg c6
ngudng nhé hon, va tdp tai nguyén cé ngudng nhé hon twong Umg véi 6 uu
ti€n cao hon.

Theo cach ndy, thiét bi mang thir hai c6 thé t6t hon 13 gtri cAc tai nguyén
khéng gian thir nhit v6i d6 rong phi séng 16n hon & céc tip tai nguyén khac
nhau dén thiét bi mang thir nhat. Céac tai nguyén khong gian tht nhit véi do
rong phi séng 16n hon c6 thé théa man cac yéu ciu phu séng ciia nhiéu thiét bi
mang thr hai hon, sao cho thiét bi mang thir nhét ¢ thé d& xac dinh hon, theo
c4c tai nguyén khong gian thir nhét v6i do rong pha séng 16n hon, sé luong
trong d6i nhé cia tai nguyén khéng gian thir hai c6 thé théa mén yéu cau phu
song dinh trudc, nho d6 gidm cac chi phi bd sung tai nguyén hé thong.

Dua vio trién khai kha thi thir chin cta khia canh thir nhat, theo trién khai
kha thi thi mudi mot cia khia canh thir nhat, néu c6 sb lwong 16m thiét bi mang
thir hai chi bo tai nguyén khéng gian thir nhit bing cach sir dung tin hiéu dap
(g, tai nguyén khéng gian thir nhit c6 do wu tién cao.

Do c4c tai nguyén khong gian thir nhit dugc chi bdo bdi cac thiét bi mang
thir hai c6 thé thoa mén cac didu kién phu song ctia cac thiét bi mang thir hai,
thiét bi mang thir nhat c6 thé tot hon 1a Ira chon thiét bi khong gian thir nhét c6
thé thoa man cac yéu ciu phu séng cua cac thiét bi mang th hai, nhd d6 giam
s& lwong s tai nguyén khong gian thi nhét c6 thé théa mén yéu cau phu séng
dinh trudc, con giam sd luong tai nguyén khoéng gian thit hai twong tng, k, va
giam cac chi phi bd sung tai nguyén hé théng.

Dua vao trién khai kha thi thtr tdm hodc thir chin cta khia canh thir nhét,
theo trién khai kha thi thtr mudi hai clia khia canh thir nhat, c4c mirc do vu tién
tuong tmg véi cac tip tai nguyén va cac muc do uu tién tuong ung voi cac tai
nguyén khong gian thr nhét dugc thoa thuln trude gilta thiét bi mang th nhét
va thiét bi mang thi hai.

Theo khia canh thi hai, thiét bi mang dugc dé xuit, gf‘)m bd x1r Iy, bd nhé,
va bd thu phat. B6 nhé duoc tao cAu hinh d hru trit 1énh. Bo xit 1y duoc tao
cAu hinh dé thuc thi 1énh dwoc luu trit trong bd nhé, dé didu khién bd thu phét
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thue hién nhan va truyén tin hiéu. Khi b xtr 1y thuc thi 1énh dugce luu trit trong
bd nhd, thiét bi mang dugc tao cAu hinh dé thuc hién hanh dong trong tmg véi
thiét bi mang thir nhit & phuwong phap theo trudng hop bét ky ciia khia canh thtr
nhét va tit ca cac trién khai kha thi ciia khia canh thir nhét.

Theo khia canh thit ba, thiét bi mang duoc d& xuét, gdm bd xit 1y, bd nhé, va
b6 thu phat. B nhé duoc tao cdu hinh dé luu trix 1énh. By xit ly dugc tao ciu
hinh @ thuc thi 1énh duoc luu trix trong bd nhé, dé diéu khién bo thu phat thuc
hién nhén va truyén tin hiéu. Khi bd xir Iy thyc thi 1énh dugce Iuu trit trong bd
nhé, thiét bi mang dugce tao cAu hinh dé thuc hién hanh dong twong Ung véi
thiét bi mang thir hai & phuong phép theo truong hop bét ky ctia khia canh thit
nhét vA tht ca cAc trién khai kha thi clia khia canh thi nhat.

Theo khia canh thir tur, hé thdng truyén théng khong day duge dé xuit, gbm
thiét bi mang dugc mé ta & khia canh thir hai va thiét bi mang dugc mod t4 &
khia canh th ba.

D& d& hiéu, phan sau st dung cac vi du d& mé ta mot sb khai niém lién quan
dén sang ché dé tham khao.

Du 4n hop tac thé hé thir ba  (3rd Generation Partnership Project -3GPP) 1a
du 4n danh dé phat trién mang truyén thong khong day. Néi chung, t chirc lién
quan dén 3GPP dugc goi la t6 chirc 3GPP.

Mang truyén théng khong diy 12 mang cung cép chirc nang truyén thong
khong day. Mang truyén thong khéng day cé thé sir dung cac cong nghé truyén
thong khac nhau, ching han, da nhap phan chia m4 (Code Division Multiple
Access — CDMA), CDMA biang réng (Wideband CDMA, WCDMA), da truy
nhip phén chia thoi gian (Time Division Multiple Access — TDMA), da truy
nhap phén chia tin s6 (Frequency Division Multiple Access — FDMA), FDMA
truc giao (Orthogonal FDMA - OFDMA), FDMA mot kénh mang (Single
Carrier FDMA - SC-FDMA), hoic da truy nhdp cdm nhin séng mang tranh
xung dot. Theo cac hé s6 nhu dung lugng, tdc d6, va cac dd tré clia cac mang
khac nhau, cic mang cé thé dugc phan loai thanh mang 2G (Generation — thé

hé), mang 3G, hodc mang 4G. Mang 2G dic trung gbm mang hé théng truyén
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thong di déng toan cau (Global System For Mobile Communications — GSM)
hodc mang dich vu v6 tuyén géi tong hop (General Packet Radio Service —
GPRS). Mang 3G dic trung gdm mang hé thong vién thong di dong toan ciu
(Universal Mobile Telecommunications system — UMTS). Mang 4G dac trung
gbm mang tién héa dai han (Long Term Evolution — LTE). Mang UMTS doi
lac c6 thé duoc goi 12 mang truy nhdp vo tuyén mit dit toan cau (Universal
Terrestrial Radio Access Network — UTRAN). Mang LTE d6i lic c6 thé duoc
goi 13 UTRAN tién héa (Evolved UTRAN — E-UTRAN). Theo cac cach thirc
phan phdi tai nguyén khic nhau, cic mang c6 thé dugc phan loai thanh cac
mang truyén thong té bao va cdc mang cuc bo khong day (Wireless Local Area
Networks — WLAN). C4c mang truyén thong té bao troi lap lich, va cac WLAN
tro1 canh tranh. TAt ca céc mang 2G, 3G, va 4G néu trén 13 cac mang truyén
thong té bao. Cac chuyén gia trong linh vuc nén hidu ring v6i su phat trién cla
cOng nghé, cac giai phap k¥ thudt theo cdc phuong 4n thyc hién sang ché c6 thé
con duge 4p dung cho mang truyén thong khong day khéc, ching han, mang
4,5G hodc 5G, hodc mang truyén thong phi t& bao khac. Dé ngén gon, mang
truyén thong khéng diy d6i Iic c6 thé dugc goi don gidn 12 mang theo cac
phuong an thyc hién sang ché.

FDMA 14 céch thtrc truyén da kénh mang ghép kénh phan chia tan s6. Cac
tin hiéu ghép kénh (cac kénh mang phu) 1a truc giao.

Mang truyén théng té bao 1a mot trong cac mang truyén thong khéng day.
Mang truyén théng té bao nbi thiét bi tram dau cudi va thiét bi mang khong diy
bang cach sir dung kénh khéng day trong cach thirc nbi mang khong day té bao,
sao cho céc ngudi ding c6 thé truyén thong véi nhau khi dang hoat dong. Déu
hiéu chinh cia mang truyén thong té bio 1a tinh di dong tram du cudi. Mang
truyén thong té bao hd trg cac chirc ning thuc hién chuyén ving gitta céc té
bao va tu déng chuyén ving giita cac mang cuc bo (local area network — LAN).

UE 1a thiét bi tram ddu cudi. UE c6 thé 13 thiét bi tram d4u cubi di dong,
hoic c6 thé 13 thiét bi tram ddu cudi khong di dong. Thiét bi nay c6 thé dugc
tao cAu hinh chinh d& nhén hodc gt dit lidu dich vu. Cac UE c6 thé dugc phan
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t4n trong mang. Cac UE c6 thé c6 cac tén khac nhau trong cic mang khéac nhau,
chrflng han, tram dau cubi, tram di dong, khéi nguoi dung, tram, dién thoai té
bao, modem khong day, thiét bi truyén théng khong diy, dién thoai giao thirc
khoi tao phién (Session Initiation Protocol — SIP), dién thoai théng minh, tram
vong cuc by khong day (wireless local loop — WLL), hd trg sb c4 nhin
(personal digital assistant — PDA), may tinh x4ch tay, thiét bi truyén thong cAm
tay, va thiét bi khong day vé€ tinh. UE co thé truyén thong véi mét hodc nhiéu
mang 18i (core network — CN) bang cach st dung mang truy nhp vo tuyén
(Radio Access Network — RAN) (phén truy nhap ctia mang truyén thong khong
day). UE c6 thé dugc tao chu hinh dé truyéri thong v&i mot hodc nhiéu UE
(ching han, truyén théng D2D), hodc c6 thé duoc tao cu hinh d truyén thong
v61 mot hodc nhiéu tram géc. UE c6 thé con duogc goi 13 tram dau cubi nguoi
dimg, va c6 thé gdm mét sb hodc tAt ca cac chirc ning cua hé théng, khéi ngudi
dung, tram ngudi dung, tram di dong, tram dau cubi khong day di dong, thiét bi
di dong, nut, thiét bi, tram tir xa, tram dau cubi tir xa, tram dau cudi, thiét bi
truyén thong khong day, thiét bi truyén thong khong day, hodc dai dién ngudi
ding.

Thiét bi tram gdc (Base Station — BS) c6 thé con dwoc goi 1a tram gbc, va 13
thiét bi duoc khai trién trén RAN d& cung cip chiic ning truyén thong khong
day. Chang han, cac thiét bi cung cép chitc ning BS trong mang 2G gbm tram
thu phat khong diy co s¢ (Base Transceiver Station — BTS) va bo diéu khién
tram co s& (Base Station Controller — BSC), cac thiét bi cdp chirc ning tram
gbc trong mang 3G gém nit B (NodeB) va bd didu khién mang v6 tuyén
(Radio Network Controller — RNC), thiét bi cung cp chirc ning tram gbc trong
mang 4G gbm nit B tién héa (Evolved NodeB — eNB), va thiét bi cung cip
chire ning tram gdc trong WLAN 1a diém truy nhép (Access Point — AP). BS
c6 thé duoc tao cdu hinh dé truyén thong v6i mot hoac nhiéu UE, hoic c6 thé
duoc tao cAu hinh dé truyén thong v6i mot hodc nhiéu BS v6i mdt sd chirc
ning UE (ching han, truyén thong gifta macro BS va micro BS hodc truyén
thﬁng gitta cac AP). BS ¢6 thé truyén théng véi tram dAu cubi khong day bing
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cach st dung giao dién khéng gian. Truyén théng cé thé dugc trién khai bang
cach st dung mot hoac nhiéu doan. BS c6 thé con bién d6i khung giao dién
khong gian nhan dugc thanh géi giao thiic Internet (Internet Protocol — IP), dé
phuc vu lam bd dinh tuyén gitra tram dau cudi khong diy va phan khac cia
mang truy nhap, ‘trong d6 mang truy nhap gébm mang IP. Ngodi ra, BS c6 thé
phéi hop quan 1y ciia thudc tinh giao dién khong gian, va c6 thé con 13 cdng nbi
gifta mang néi day va mang khong day.

Thiét bi mang khong day 1 thiét bi dugc dit trong mang truyén théng khong
day. Thiét bi nay c6 thé 1a BS, UE, hoic twong tu.

Chu trac khung, khung v6 tuyén, khung phuy, ky hiéu, va khe thoi gian dugc
mo t4 nhu sau: _

CAu tric khung 13 ciu triic thé hién phén chia tai nguyén thdi gian (mién thoi
gian) duoc sir dung dé truyén tin hiéu. Trong truyén thong khéng day, cac don
vi thoi gian thuong dugc st dung trong chu triic khung 13 khung vo tuyén,
khung phy, va khe thdi gian theo tht ty gidm dan. Cu thé 13, d0 dai thoi gian
trong tng v6i mdi don vi thoi gian c6 thé dugc thiét 14p theo yéu cu giao thirc
cu thé. Céu triac khung trong LTE duoc st dung 1am vi du. Khung vd tuyén
(Radio frame) c6 d6 dai 10ms va gébm 10 khung phu (Subframe). Mbi khung
phu ¢6 d6 dai Ims va con gbm hai khe thoi gian. Mdi khe thoi gian (Khe) bang
0,5ms. Ky hi€u 1a don vi nho nhét cta tin hiéu. Mang LTE duoc st dung 1am vi
du. Mbi kénh mang phu OFDM tuong Gng v6i an ky hiéu OFDM. Khi khoang
bao vé gitta cac ky hiéu khong dugc xem xét, o dai (thoi gian bi chiém) cua
ky hiéu OFDM la khoang 1/an gitta cac kénh mang phu. Khi khodng bao vé
gitta c4c ky hiéu duoc xem xét, thoi gian bi chiém boi ky higu OFDM la tong
d6 dai cua ky hiéu OFDM va do dai clia tién t6 tudn hoan (cyclic prefix — CP).

Trong hé théng OFDM, & loai bd giao thoa lién ky hiéu & muc ti da,
khoang bao vé can duoc chén giita mdi ky hiéu OFDM. D¢ dai Tg cua khoang
bao vé n6i chung nén 16n hon khoang rong tré 16n nhét cia kénh vo tuyén.
Theo cach nay, thanh phin da tuyén khéng giao thoa véi ky hidu tiép theo.

Trong khoéng' bao vé, khong thé chén tin hiéu. Ttc 13, khoang bao vé la
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doan thoi gian truyén khong hoat dong. Tuy nhién, trong trudng hop ndy, do
lan truyén da tuyén, giao thoa lién kénh dugc tao. Tuc 13, tinh truc giao gitra
c4c kénh mang phu bi 1am héng, va két qua 13, giao thoa dugc tao gifta cac
kénh mang phu khéc nhau. Dé loai bd giao thoa lién kénh cadugc st dung béi
lan truyén da tuyén, thuc hién mé rong tudn hoan cho ky hiéu OFDM véi d6
rong ban dau T, va tin hiéu mé rong duoc st dung dé lép déy khoang bao v¢.

S6 khung 13 s6 ctia mdi khung v tuyén. Mang LTE dugc st dung 1am vi du.
Céc khung trong LTE duoc danh sd tir 0 ¢én 1023 va sau d6 duge danh sb lai
tir 0. |

Céc tai nguyén gém tai nguyén thoi gian, tai nguyén tan sd, tai nguyén ma,
va tai nguyén khong gian. _

Tai nguyén thoi gian 13 tai nguyén bi chiém boi tin hiéu va duge do bsi thoi
gian. Chéng han, tin hiéu chiém hai ky hiéu OFDM, ho#c mét khung phy, hodc
ba khung v6 tuyén theo thoi gian. Tai nguyén thoi gian c6 thé gdm tai nguyén
thoi gian tuyét dbi va tai nguyén thoi gian twong ddi, ching han, it nhit mot
trong sb khung vo tuyén, vi tri tuong ddi ctia khung phu trong khung v6 tuyén,
va vi tri trong d6i cta ky hiéu trong khung phu. M6 ta chung ma tai nguyén
thoi gian duoc ¢b dinh hodc bién thién cho tai nguyén thoi gian tuong dbi. Tuy
nhién, mé ta chung ma céc tai nguyén thoi gian gidng nhau cé thé nghia 14 cac
tai nguyén thoi gian tuyét déi 1a gibng nhau, hodc c6 thé nghia 13 cac tii
nguyén thoi gian twong dbi 13 gidng nhau.

Tai nguyén tan s 13 tai nguyén bi chiém béi tin hiéu va dugc do béi tan sb.
Ching han, tin hiéu chiém 10MHz theo tAn sb. Trong hé théng OFDM, s6
lrong kénh mang phu thuong duge st dung dé mo ta tai nguyén tan sb bi
chiém.

Tai nguyén thoi gian - tin sb 13 tai nguyén bi chiém béi tin hidu va duge do
b6i thoi gian va tin sb. Ching han, tin hiéu chiém hai ky hiéu OFDM theo thoi
gian va chiém 10MHz theo tn sd.

Tai nguyén m3 13 tai nguyén bi chiém béi tin hidu va duge do boi ma, chiang

han, m3 trai rong trong WCDMA.. Tai nguyén chudi duogc st dung béi tin hiéu
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cling dugc goi 1a tai nguyén ma, ch'fmg han, chudi dugc st dung béi tin hiéu
ddng bo.

Chubi 13 mot trong c4c ti nguyén ma.

Tai nguyén khong gian 13 tai nguyén bi chiém béi tin hiéu va duoc do bai
chim. Péi v6i phién truyén MIMO, cic tin hiéu c6 thé duoc truyén song song
trén cung tai nguyén thoi gian - tan s6 bing cach st dung cac chum chi dén cac
hudng khac nhau.

Viéc truy nhép 1a qua trinh thiét 1ap két nbi ban dau gitra cac thiét bi mang
khong day. Cac loai cu thé clia cac thiét bi ﬁang khong day khong thé bi gidi
han. Truy nhip thudng duoc thuc hién gitta UE va BS, va gifta micro BS va
macro BS. Theo cac phuong an thuc hién sang ché, truy nhép cling duoc ap
dung gifra cac UE.

Tin hiéu ddng bo 12 tin hiéu duoc sit dung boi b nhan dé trién khai it nhat
mot trong déng bo tAn s6 hodc déng bd thoi gian véi bo gir.

Tin hiéu tham chiéu té bao (Cell Reference Signal — CRS) mang thong tin
lién quan dén viéc tién ma héa kénh, hd trg UE khi thuc hién u6c tinh kénh lién
két xubng, va co thé con dugc st dung dé do chét luéng kénh.

Tin hiéu tham chiéu — thong tin trang thai kénh (Channel State
Information-Reference Signal — CSI-RS) dugc st dung dé do thong tin nhu bd
chi bao chét lugng kénh (channel quality indicator — CQI), bd chi béo tién ma
hda, hoac thir hang khi tin hi¢u tham chiéu (reference signal — RS) duoc dit.

Kénh phat quang ba vat Iy (Physical Broadcast Channel — PBCH) mang
kénh quang ba va st dung didu bién khéa dich pha mét phan tu (quaternary
phase shift keying — QPSK). Khodang thoi gian cua khéi vén tai 13 40ms.

Thong tin hé théng (System information — SI), tirc 14, phat quang ba SI, va
chii yéu cung cip thong tin chinh clia mang s& dugc truy nhap dé thiét 1ap két
nbi khong day véi UE, sao cho UE thu thap théng tin truy nhép da va cac tham
6 cAu hinh cbng cdng cua viéc lya chon té bao va lua chon lai. SI trong LTE
dugce phan chia thanh céc khéi SI (SI Block - SIB). Mot trong céc SIB dugc goi
13 khéi théng tin chi (Master Information Block — MIB). MIB con dugc goi 13
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tin hiéu quang ba. Cac SIB khac dugc goi 1a SI. Phat quang ba SI LTE va phat
quéang b4 SI 3G gibng nhau vé chiic ning, nhung van c6 khéc biét 16n khi 14p
lich va noi dung théng tin cu thé. MIB thudng gbm s6 lugng han ché cac tham
s6 chuyén thudng duoc st dung nhét va quan trong nhét, trong khi cac SIB con
lai thuong bao gém ciu hinh vo tuyén té bao, théng tin choh lai t bao, danh
sach té bao 1an can, dinh danh eNB tai gia, thong tin thong bao nhu hé théng
canh b4o séng thin va dong dat (earthquake and tsunami warning system —
ETWS) hodc hé thdng canh bao di dong thuong mai (commercial mobile alert
system — CMAS), va tham s6 nhu théng tin diéu khién dar huéng da phuong
tién MBMS.

M6 ta vin tit cac hinh vé

DPé mo ta cac giai phap k¥ thuat theo cac phuong an thyc hién sang ché hoic
theo giai phap ky thuat da biét r5 rang hon, phin sau mo ta vén tit cac hinh v&
di kém cén dé mé ta cac phuong an thyc hién hodc giai phép k¥ thuét da biét.
RO rang 13, cac hinh v& di kém trong phin mé ta sau chi thé hién mét sb
phuong an thuc hién sang ché, va nhitng ngudi c6 kién thirc trung binh trong
linh vuc van c6 thé suy ra cac hinh v& khac tir cac hinh v& di kém nay ma
khéng can nd luc sang tao.

Fig.1 14 so dd ctia mot loai phit séng chum theo phwong an thuc hién sang
ché;

Fig.2 12 so d6 ctia loai pht séng chum khac theo phwong 4n thuc hién séng
ché;

Fig.3 14 luu db ctia phuong phap truyén théng khong diy theo phuong 4n
thuc hi€n sang ché;

Fig.4a 1a so dd ctia loai phit séng chum khéc theo phuong 4n thyuc hién sang
ché;

Fig.4b 12 so dd cta loai pht séng chim khac theo phuong 4n thyuc hién sing
ché;

Fig.5 1a Iuu d6 ciia phuong phap truyén théng khong diy khéc theo phuong
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an thuc hién sang ché;

Fig.6 1a Iuu d6 ctia phurong phéap truyén thong khong diy khac theo phuong
an thuc hién sang ché;

Fig.7 1a Iuu dd ctia phurong phép truyén théng khong diy khac theo phuong
an thuc hién sang ché; |

Fig.8 1a Iuu dd ctia phurong phép truyén théng khong diy khac theo phuong
an thuc hién sang ché;

Fig.9 12 luu d6 ctia phuong phép truyén thong khong day khéc theo phuong
an thuc hién sang ché; -.

Fig.10 13 luu dd ciia phuong phap truyén thong khong day khac theo phuong
an thuc hién sang ché;

Fig.11 13 luu d ctia phwong phap truyén thong khong day khéac theo phuong
an thuc hién sang ché;

Fig.12 14 so d6 cia loai pht séng chum khac theo phuong 4n thyc hién sang
ché;

Fig.13 12 Iuu d cia phuong phép truyén thong khong day khéc theo phuong
an thuc hién sang ché;

Fig.14 12 Iuu d cta phuong phép truyén thong khong diy khéc theo phuong
an thuc hién sang ché;

Fig.15 12 so dd cua loai phu séng chum khéc theo phwong 4n thuc hién sang
ché;

Fig.16 1a so d6 chu tric cua thiét bi mang theo phuong 4n thuc hién sang
ché;

Fig.17 12 so d6 cau tric cua thiét bi mang khac theo phuong 4n thuc hién
sang ché; va

Fig.18 13 so dd cla kién tric co ban cia hé théng truyén thong khong day

theo phuong 4n thuc hién sang ché.

MO ta chi tiét sdng ché

Phan sau mé ta rd rang va day du cac gidi phap k¥ thuét theo cac phuong an
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thuc hién sang ché dwa vao cac hinh vé di kém theo cac phuong 4n thuc hién
sang ché. R& rang 13, cac phuong an thuc hi¢n dugc moé ta chi 1a mot sb nhung
khong phai tit ca cic phuong 4n thuc hién sdng ché. T4t ca cac phuong an thuc
hién khac thu duge béi nhitng ngudi c6 kién thirc trung binh trong linh virc dwa
vao cac phuong an thuc hién sang ché ma khong cn nd luc sang tao s& nim
trong pham vi bao hg cla sang ché.

Céc thuat ngit nhu “thanh phr?m”, “mo6dun”, “hé théng” dugc st dung trong
ban mé ta duge sit dung dé chi bao cac thuc thé lién quan may tinh. Céc thuc
thé lién quan may tinh c6 thé 13 phin ctmg, phan sun, t6 hop ctia phan cting va
phin mém, phin mém, hoic phz:fm mém dang chay. Chéng han, thanh phén co
thé 13, nhung khéng bi gi¢i han &, qua trinh chay trén bd xir 1y, bd xur 1y, dbi
tugng, t€p tin thuc thi dugc, luéng thuc thi, chrong trinh, va/hodc may tinh.
Trong vi du, ca thiét bi tinh toan 1in tng dung chay trén thiét bi tinh toan c6 thé
12 cac thanh phin. Mot hoic nhiéu thanh phin cé thé nim trong tién trinh
va/hoac luéng thuc thi, va thanh ph@in c6 thé duge dit trén mot may tinh
va/hodc dugc phan tan gitta hai hodc nhiéu may tinh. Ngoai ra, cac thanh phén
nay co thé duoc thuc thi tir cac vat may tinh doc duoc khac nhau ma cé cac cAu
triac dit lidu khac nhau. Céc thanh phin nay cé thé truyén thong biang cach sir
dung tién trinh cuc bd va/hoic tir xa va theo, chéng han, tin hi€u c6 mdt hoac
nhiéu géi dit liéu (ching han, dit liu tir mot thanh phan, trong d6 thanh phan
nay tuong tac véi thanh phan khac trong hé théng cuc bd hoic hé théng phan
tan, va/hodc trong tac voi cac hé théng khac qua mang nhu mang Internet bing
cach sir dung tin hiu).

T4t ca cac khia canh, cac phuong 4n thuc hién, hodc cac dAu hiéu duge trinh
bay trong ban mé ta bing cich mo ta hé théng ma c6 thé gdm cac thiét bi, cac
thanh phan, cdc md dun, va trong tr. Nén hiéu ring, m&i hé théng c6 thé gom
thit bi khac, thanh phin, modun, va trong tu, vi/hoic c6 thé khong gdm tht ca
cc thiét bi, cac thanh phan, cdc mddun, va twong tr duge dé cap dya vao cac
hinh v& di kém. Ngoai ra, t hop ciia cac giai phap nay c6 thé dugc sir dung.

T “vi du” theo cac phuong an thuc hién sang ché dugc su dung d€ bi€u
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dién viéc dua ra vi du, minh hoa, hoic md ta. Phuong an thuc hién bét ky hoac
phwong tién thiét ké dugc mo ti nhu 1 “vi dy” trong ban mé ta khoéng nén
dugc giai thich nhu 12 wu tién hon hogc c6 nhiéu wu thé hon phuong an thuc
hién khac hodc phuong tién thiét ké. Chinh xac 13, “chéng han dugc st dung
d8 trinh bay khai niém theo cach thirc cu thé.

Theo cac phuong an thuc hién sang ché, mot trong thong tin, tin hiéu, thong
diép, hodc kénh c6 thé thi thoang dugc st dung. Luu ¥ ring cac ngit nghia
duoc trinh bay la nhét quan khi cac khac biét khong duoc nhn manh. Mot
trong “ctia”, “twong tmg”, c6 thé doi lic dugc st dung. Luu ¥ ring cic ngir
nghia dugc trinh bay 12 nhit quan khi cac khac biét khong dugc nhin manh.

Kién tric mang va trudng hop dich vu duge md ta theo cadc phuong 4n thuc
hién sang ché dugc nham dé md ti cac giai phap ky thuat theo cac phuong 4n
thue hién sang ché 18 rang hon, va khong tao gii han bét ky 1én céc giai phap
k§ thuat theo cac phuong 4n thuc hién sang ché. Nhitng ngudi c¢é kién thirc
trung binh trong linh vuc co thé hiéu ring véi viéc tién hoéa cia cac kién trc
mang va su ndi bat clia trudng hop dich vu méi, cac giai phap ky thuat theo cac
phuong &n thuc hién sdng ché ciing 4p dung duoc cho van dé k¥ thuat tuong tu.

Cac phuong é4n thuc hién sang ché c6 thé duoc 4p dung khong chi cho
truong hop TDD ma con trudng hop FDD.

Cac phuong an thuc hién sang ché duoc md ta dya trén trudng hop cla
mang LTE trong cac mang truyén thong khong day. Luu ¥ rang cac giai phap
theo cac phuong an thuc hién sang ché c6 thé con dugc ap dung cho mang
truyén thong khéng diy khac. Tén tuong ung cling c6 thé dugc thay thé bang
tén cla chirc nang tuong Urng trong mang truyén thong khong diy khac.

Mang LTE st dung cong nghé OFDM. Cong ngh¢ OFDM bién d6i dong dix
lidu cao téc thanh cac dong dir liéu tde do thip song song nh& bién i nbi
tiép/song song, va sau d6 phan phéi cac dong dir liu tbc do thap dén cac kénh
phu trén vai kénh mang phu c6 cac thn s6 khac nhau d& truyén. Céng nghé
OFDM t4n dung cac kénh mang phu vudng gbc v6i nhau. Do mdi kénh mang
phu tuong tng véi ky hiéu, cac phé ciia cac kénh mang phu tring 13p, nhd d6
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cai thién dang ké viéc tan dung phé. Trong hé théng OFDM, khoang cach kénh

mang phu A 1a d6 chénh 1éch tin sb gitta hai kénh mang phu lién ké trong hé
théng OFDM. Bing thong ctia hé théng OFDM bing khoang cach kénh mang
phu nhén v6i s lugng ti da vé 1y thuyét cia cac kénh mang phu ctia hé théng.
S6 luong t6i da v& mat 1y thuyét cia cac kénh mang phu cia hé théng 13 sb
lwong tdi da clia cac kénh mang phu khi bang thong bao vé tan s6 khong duoc
xem xét. Tuy nhién, thuc té 13, hé théng OFDM thudng danh khoéng 10% bing
thong bao v¢. Do véy, ) lugng cac kénh mang phu dugc tao cAu hinh thuc cho
hé théng nho hon sb luong t6i da cac kénh mang phu.

Céc phuong phap hodic cac thiét bi theo cac phwong an thuc hién séng ché c6
thé duoc 4p dung gitta BS va UE trong trudng hop pht séng chum hep, hodc c6
thé duoc ap dung gifra cac BS (ching han, giita macro BS va micro BS), hogc
c6 thé dugc 4p dung giira cac UE (ching han, trong nghit canh D2D). Diéu nay
khéng bi gidi han & day.

Trong trudmg hop phi séng chiim hep, dé théa mén cac yéu céu truyén thong
cta UE, theo giai phap k¥ thuat da biét, tin hiéu khéng day thuong duge gui
b'fmg cach str dung mdi chum dé phuc vu UE, nh¢ dé dan dén van dé vé céc chi
phi bd sung tai nguyén hé théng 16m.

Dé giai quyét van dé néu trén theo gidi phap k¥ thuat da biét ton tai khi thuc
hién truyén thong khong day tmg trudng hop pht séng chum hep, cac phuong
4n thuc hién sang ché d& xuit phuong phap truyén théng va hé théng, va thiét
bi. Cac nguyén Iy chinh nhu sau: thiét bi mang thtr nhit gtri m tin hiéu thir nhit
bang cach st dung cac tdi nguyén khong gian tht nhit in cac tap tii nguyén
khac nhau, trong d6 mdi tin hiéu thir nhit gdm thong tin nhan dién twong Gng,
va thong tin nhan dién tuong ung dugc st dung dé chi bao tai nguyén khong
gian thtr nhit trong g v6i tin hiéu thir nhat va con duge sit dung d chi béo
tap tai nguyén ma c6 tai nguyén khong gian thir nhat. Thiét bi mang thtt hai lua
chon it nhit mot tai nguyén khong gian thit nhét theo it nhit mot tin hiéu thir
nhit nhin duoc, tai nguyén khong gian thir nhat twong tng véi tin hiéu thir nhét,
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va tip tai nguyén ma c6 mdi tii nguyén khong gian thir nhat, va chi bao tai
nguyén khong gian thir nhit duge chon dén thiét bi mang thir nhat bang cach sir
dung tin hiéu dép tng. Thiét bi mang thir nhit biét vé thiét bi mang thi hai hién
tai va phép tuong Gng gifta mang khong day thir hai va tai nguyén khong gian
thir nhit dugc chi bao theo tin hiéu dép tmg, va do vy xac dinh k tdi nguyén
khong gian thir hai c6 thé thoéa man yéu ciu phu séng dinh trude, va gui tin
hiéu thir hai trén k tai nguyén khong gian thi hai, trong d6 k 1a gia tri tuong d6i
nho. Theo cach nay, thiét bj mang thir nhit phuc vu thiét bi mang thir hai bang
cach st dung k tai nguyén khong gian thir hai. Do vy, tin hiéu tht hai c6 thé
duogc gfri hiéu quéi hon, nhes d6 tiét kiém tai nguyén khong gian thir hai, va tiét
kiém c4c chi phi bd sung tai nguyén hé thdng can dé giri tin hiéu thi hai trén tai
nguyén khong gian thir hai khong hop 1€.

Tin hiéu tht nhét va tin hiéu tht hai c6 thé 13 céc loai khac cua cac tin hiéu
khong day duoc tuong tac trong qua trinh truyén thong khong day. Theo céc
phuong 4n thyc hién sang ché, cac loai thong tin ciia tin hiéu tha nhit va tin
hiéu tht hai khong bi gidi han. Ching han, tin hidu thir nhét c6 thé 13 tin hiéu
d&‘)ng bd, tin hiéu do lwrong nhu CRS hoic CSI-RS, tin hiéu phat quang ba
PBCH, hoic tuong tu, va tin hiéu thir hai c6 thé 13 thong tin hé théng, tin hiéu
dong bo, RS, tin hiéu dit liéu, hogc twong ty.

Yéu ciu phu séng dinh trude néu trén cd thé dugc thiét lap theo yéu cau thuc.
Ching han, théa mén yéu cau phu séng dinh trudc cé thé thoa mén cac yéu cau
phi séng cua tit ca cac thiét bi mang thir hai, hodc théa mén cac yéu cau phi
song cua 95% cac thiét bi mang thir hai. Khi cuong d6 tin hi€u cta tin hi€u tha
hai dugc tiép nhan béi thiét bi mang thir hai bing cach st dung tii nguyén
khong gian tht hai 16n hon hodc bing gi4 tri dinh trudc, chi bao ring yéu ciu
pht séng cua thiét bi mang thit hai dugc théa mén.

Khi céc tai nguyén khong gian thir nhit duoc sir dung boi thiét bi mang tha
nhit d& giri cac tin hiéu thir nhat thudc cac tip tai nguyén khac nhau, cic tai
nguyén khong gian thir nhit duoc chi bao trong tin hiéu dap tmg duge giri béi

thiét bi mang thit hai cé thé con thudc cac tap tai nguyén khac nhau. Do céc

-19-



38989

khu vuc pht séng khong gian clia cic tii nguyén khong gian thir nhét trong cac
tap tai nguyén khac nhau khong giéng nhau, cic tii nguyén khong gian thir
nhit ¢6 cac khu vuc phu séng khong gian khac nhau cé thé théa méin cac yéu
cAu phu séng cua cic sb luong khac nhau ctia cac thiét bi mang thit hai. Do viy,
thiét bi mang thtr nhét c6 thé x4c dinh, theo cac phép tuong tng gitta cac thiét
bi mang thtr hai va c4c tai nguyén khong gian thir nhét dugc chi bao trong cac
tin hiéu dap tng dugc giri va theo cac khu vuc phi séng cla cic tai nguyén
khéng gian thir nhit ma thudc cac tip tii nguyén khac nhau, t6 hop cua sb
luong twong dbi nhé tai nguyén khong gian thir hai c¢6 thé thoa min yéu ciu
phil séng dinh trude, va giri tin hiéu thir hai béng cach st dung tai nguyén
khéng gian thir hai dugc xac dinh, nhd d6 giam sb lwong tai nguyén khong gian
thir hai ma phuc vu cé4c thiét bi mang thir hai, v4 giam cac chi phi b6 sung tai
nguyén hé théng.

Ngoai ra, khi giri tin hiéu thé nhit va tin hiéu thir hai, thiét bi mang thr nhét
chiém c4c tai nguyén khong gian cu thé, cac tii nguyén thoi gian, cic tii
nguyén tin s, va cac tai nguyén ma. Khi s6 luong tai nguyén khong gian phuc
vu cac thiét bi mang thir hai gidm, cac tai nguyén thoi gian, cac tai nguyén tin
sb, va cac tai nguyén ma ma phuc vu cac thiét bi mang thir hai gidm theo do,
nhd d6 con giam céc chi phi bd sung tai nguyén hé thong.

Phén sau mé t4 chi tiét bang cach sir dung phuong 4n thuc hién cu thé.

Dua vao Fig.3, phuong 4n thuc hién sang ché dé xuit phuong phép truyén
thong khong day, c6 thé gdm cac budc sau.

101. Thiét bi mang thir nhat xac dinh m tin hiéu thi nhét, tai nguyén khong
gian thtr nhit trong tmg v6i mdi tin hidu thir nhat, va tip tai nguyén ma cé mdi
tai nguyén khong gian thir nhat, trong d6 m 1a s6 nguyén dwong.

O budc ndy, thiét bj mang thir nhit c6 thé xac dinh m tin hiéu thi nhat, m tai
nguyén khong gian thir nhit giri m tin hiéu thi nhat, va cac tip tai nguyén ma
c6 m tai nguyén khong gian thir nhét, trong d6 m c6 thé 13 s6 nguyén duong 16n
hon 1. Tai nguyén khong gian & day c6 cung ¥ nghia nhu 1a chiim. Mdi chiim

c¢6 khu vuc phi séng khong gian cu thé, gdm d6 rong phu séng va do dai phu
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song. Tép tai nguyén & day c6 cung y nghia nhu 1a tdp chum.

m tai nguyén khong gian thir nhit c6 thé thudc cic tp tai nguyén khac nhau.
Céac chum trong céc tip tai nguyén khac nhau khong c¢6 do dai phu soéng chinh
xac tuong tu hodc do rong phu séng chinh xéac twong tu. Cac tai nguyén khong
gian thir nhit khac nhau trong cling tip tai nguyén c6 do dai phu séng x4p xi
gidng nhau va d6 rong pha séng x4p xi giéng nhau.

Chéng han, thiét bj mang thir nht c6 thé giri cac tin hiéu thir nhit bing cach
st dung 12 chim trong hai tip tai nguyén dugc thé hién trén Fig.4a. 12 chum
c6 thé ¢6 cing dinh danh t& bao, hodc duge didu khién béi cing 16p diéu khién
tai nguyén vo tuyén. Ngoai ra, cac chim trong mdi tap tai nguyén cd thé tuong
Ung véi viéc phu séng khu vuc cia t€ bao 1. Chum 0 dén chim 7 c6 thé thudc
tap tai nguyén 1 va phu séng té bao 1. Chim 8 dén chim 11 c6 thé thudc tép tai
nguyén 2 va phu séng té bao 1.

Trong vi dy khéc, thiét bi mang thi nhét c6 thé gl céc tin hiéu thir nhét
béng cach st dung 14 chim trong ba tip tai nguyén dugc thé hién trén Fig.4b.
14 chim c6 thé c6 cing dinh danh té bio, hodc duge diéu khién béi cing 16p
didu khién ti nguyén vo tuyén. Chum 0 dén chim 7 c6 thé thudc tip tai
nguyén 1, chim 8 dén chim 11 ¢ thé thudc tap tai nguyén 2, va chum 12 va
chim 13 ¢6 thé thudc tap tai nguyén 3. Chum 12 va chum 13 ¢6 thé con phu
séng té bao 1.

Céc chum 0 dén cac chum 7 dugc thé hién trén Fig.4a va Fig.4b gidng chim
0 dén chim 7 trong tap chum hep dugc thé hién trén Fig.2.

C6 thé thiy tir Fig.4a rang, so voi cac chium trong tip tai nguyén 2, cac chim
trong tap tai nguyén 1 cé cac do rong phu séng nhéd hon va cdc do dai phu séng
16n hon; va so v6i cidc chum trong tdp tai nguyén 1, cic chum trong tap tai
nguyén 2 c¢6 cac d6 rong phi séng 16n hon va cac do dai phu séng nhoé hon. Co6
thé thay tir Fig.4b ring khi cac chum trong tip tai nguyén 1, cic chim trong tap
tai nguyén 2, va cac chum trong tdp tai nguyén 3 dugc so sanh, cac chum trong
tap tai nguyén 1 c6 cac d rong phu séng nhd nhit va cac do dai phu séng 16n

nhét, cic chum trong tap tai nguyén 3 cé cac do rong phu séng 16n nhat va cac
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d6 dai phu séng nhé nhét, va cic chum trong tap tai nguyén 2 c6 cac do rong
phu s6ng trung binh va cac d6 dai phu séng cling trung binh. Thuc té, do nang
lugng duoc phét ra boi anten bi gidi han, cac do rong phu song va cac do dai
pht séng cua cac chum dugc tao thuong ty 1€ nghich.

Luuy réng phuong an thuc hién sang ché khong gi6i han sd lugng cu thé
clia céc tai nguyén khong gian thir nhit duge sit dung dé giri cac tin hiéu tha
nhat va s6 luong cu thé cac tap tai nguyén ma cb cac tai nguyén khong gian thir
nhét. S8 lugng cac tap tai nguyén ma c6 m tai nguyén khong gian thit nhat 16n
hanhoécbéngz.

Theo phuong 4n thuc hién séng ché, phin mé ta duoc thuc hién bang cach
sir dung vi du trong d6 céc tai nguyén khong gian thi nhit duogc sir dung dé gii
cac tin hidu thr nhét 13 12 chim trong hai tip t3i nguyén dugc thé hién trén
Fig.4a, BS dugc thé hién trén Fig.4a I3 thiét bi mang thir nhat, va UE1 va UE2
duoc thé hién trén Fig.4a 13 cac thiét bi mang th{ hai.

102. Thiét bi mang thir nht giri tin hi¢u thtr nhét trén mdi tai nguyén khong
gian thir nh4t trong Gng, trong d6 mdi tin hiéu tha nhit gdbm thong tin nhan
dién tuong ung, thong tin nhan dién tuong ung dugc st dung dé chi bao tai
nguyén khong gian thir nhit twong g véi tin hiéu tha nhét, va thong tin nhan
dién twong ung con dugc st dung dé chi bao tap tai nguyén ma cé tai nguyén
khong gian thir nhit.

Thiét bi mang th& nhit giri mot tin hiéu thi nhét trén mdi tai nguyén khéng
gian thir nhit duge thé hién trén Fig.4a. Tai nguyén khong gian thi nhét ma
trén d6 tin hidu thtr nhit duoc giri 13 tai nguyén khong gian thi nhét twong Ung
v6i tin hiéu thir nhat. Ngoai ra, cac tai nguyén thdi gian, cac tai nguyén tan s,
va céc tai nguyén ma dugc su dung dé gui cac tin hiéu thu nhit c6 thé duoc
thiét 1ap theo yéu cau thuc ctia hé thdng. Diéu nay khong bi gi¢i han & day.

M&i tin hiéu tht nhit gdm thong tin nhan dién tuong tmg. Thong tin nhén
dién tuong tmg c6 thé dugc sir dung dé chi bao tai nguyén khéng gian thir nhét
turong Gng véi tin hiéu thr nhét, va tip tai nguyén ma cé tai nguyén khéng gian

thir nhét.
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Thoéng tin nhin dién tuong Ung co thé gbm thong tin nhan dién tai nguyén
duoc sit dung dé chi bao tai nguyén khong gian thir nhat twong @mg v6i tin higu
thir nhét. Nhur duoc thé hién trén Fig.2, theo giai phap k¥ thuat d3 biét, tin hiéu
khong diy thuong dugc gui trén mdi chum trong chum 0 dén chum 7 tuong
ung véi tdp chum 1, va tin hiéu khong day thuong gbm thong tin nhan dién
chum duogc st dung dé nhén dién chum. Do vy, theo phuong an thyuc hién sang
ché, cach thitc nhan dién cé trong giai phap ky thuat da biét, ching han, sb
chim, c6 thé duogc sir dung cho thong tin nhan dién tai nguyén trong théng tin
nhan dién. CAc chi tiét khong duoc md ta & day.

Théng tin nhén dién tuong ung cd thé con gdbm thong tin nhan dién dugc
thiét 1ap duoc sir dung dé chi béo tap tai nguyén ma cd tai nguyén khong gian
thir nhAt. Thong tin nhan dién dugc thiét 18p c6 thé 1a:

ky tu nhan dién dugc thiét 1ap duoc bao gdm trong tin hiéu thte nhét;

loai chudi duoc bao gdm trong tin hiéu thir nhét;

loai mi x40 tron duge thém vao cho thdng tin trong tin hi¢u thi nhét;

loai mit na duoc thém vao cho thong tin trong tin hiéu thi nhét; hoic

cach thirc tinh toan ctia ma kiém tra du thira tudn hoan (cyclic redundancy
check — CRC) clia thong tin trong tin hiéu thir nhét.

Chéng han, tin hiéu tht nhat gdm tin hiéu dong bo. Tin hiéu ddng bd gdm
tin hiéu ddng bo chinh PSS va/hodc tin hiéu déng b th cap SSS. Thong tin
nhan dién duoc thiét 1ap 12 loai chudi trong PSS va/hogc SSS. Tin hiéu dong bd
chinh PSS trong tin hiéu ddng bd c6 thé sir dung chudi 1-8 d€ nhén dién, 1am
tap tai nguyén 1, tip tai nguyén ma c6 tai nguyén khong gian thi nhit tuong
ung vai tin hiéu thu nhét, va st dung chudi 9-12 @& nhan dién, lam tap tai
nguyén 2, tip tai nguyén ma c6 tai nguyén khong gian thir nhét tuong Gng véi
tin hiéu thir nhat. Ngoai ra, khi tin hiéu ddng bo con gdm SSS, cac loai chudi
khéc nhau c6 thé dugc sir dung trong PSS va/hodc SSS dé nhan dién cac tap tai
nguyén khac nhau.

Chéng han, tin hidu thir nhit gdm thong tin dugc kénh phat quang ba vét 1y
(physical broadcast channel — PBCH) mang, va thong tin nhan dién duoc thiét
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14p 1a ky tu nhan dién tdp tai nguyén trong thong tin dugc PBCH mang. Hién
tai, thong tin dugc PBCH mang gdm thong tin chi bao 14-bit. Thong tin chi bao
chi yéu dugc st dung dé chi bao bang thong hé théng lién két xudng, s6 khung
hé théng, cAu hinh kénh bd chi bao lip lai tu dong vat 1y (physical hybrid
automatic repeat indicator channel — PHICH), va tuong tu. Bén canh thong tin
chi bdo 14-bit, thong tin dugc PBCH mang con gf”)m 10 bit khéng hoat dong.
Theo phuong an thuc hién sang ché, thiét bj mang thir nhét c6 thé st dung 10
bit khong hoat dong dé mang ky tu nhan dién dugc thiét 1ap, va sir dung ky tu
nhén dién duogc thiét 1ap 1am thong tin nhan dién duoc thiét 1ap d& nhan dién
tap tai nguyén ma c6 tai nguyén khong gian thir nhit tvong Ung véi tin hiéu thie
nhét. Ching han, & thong tin dugc PBCH mang, bit thtt 15 dugc sir dung dé
mang k¥ tu nhén dién duoc thiét 1ap. Khi ky hiéu & bit thit 15 bang 0, c6 thé dai
dién viéc tip tai nguyén ma cé tai nguyén khong gian thi nhit tuong tng véi
tin hidu thi nhét 12 tap tai nguyén 1. Khi ky hiéu & bit thir 15 13 1, ¢6 thé dai
dién viéc tap tai nguyén ma c6 tai nguyén khong gian thir nhit trong Gmg véi
tin hiéu thir nhét 13 tap tai nguyén 2.

Chéng han, tin hiéu thir nhat gbm théng tiﬁ dugc PBCH mang, va thong tin
nhén dién dugc thiét 1ap 1a loai ma x40 trdn dugc thém cho thong tin duoc
PBCH mang. Chfmg han, m3 x40 trdn 1 duoc thém cho thong tin dugc PBCH
mang trong tin hiéu thr nhét c6 thé dugc s dung dé nhén dién, 1am tap tai
nguyén 1, tip tai nguyén ma cé tai nguyén khéng gian thir nhit trong ng véi
tin hiéu thir nhét, va ma x40 trén 2 dugc thém cho thong tin dugc PBCH mang
trong tin hiéu thtr nhat c6 thé dugc sir dung dé nhan dién, 1am tap tai nguyén 2,
tap tai nguyén ma cd tai nguyén khong gian thir nhit trong tmg véi tin hiéu thir
nhit.

Ching han, tin hiéu thi nhit gdbm CSR hozc CSI-RS, va théng tin nhan dién
duoc thiét 1ap 12 loai m3 x40 tron dugc thém cho CSR hodc CSI-RS.

Chiang han, tin hiéu thir nhét gdm théng tin dugc PBCH mang, va thong tin
nhan dién duogc thiét 14p 1a loai mit na dugc thém cho CRC cua thong tin dugc

PBCH mang. Chéng han, méit na 1 dlI(_)’C thém cho CRC cua thong tin dugce
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PBCH mang trong tin hi¢u thi nhét c6 thé dugc st dung dé nhan dién, 1am tap
tai nguyén 1, tip tai nguyén ma c6 tai nguyén khong gian thu nhét twong tng
v6i tin hiéu thtr nhét, vA mit na 2 dugc thém cho CRC cia thong tin duoc
PBCH mang trong tin hiéu thir nhét c6 thé duoc sir dung dé nhan dién, 1am tap
tai nguyén 2, tap tai nguyén ma c6 tai nguyén khong gian thir nhét trong tmg
v6i tin higu thir nhat.

Ching han, tin hiéu thi nhit gdm thong tin dugc PBCH mang, va thong tin
nhén dién duoc thiét 1ap 1a cach thirc tinh toan ctia CRC cua thong tin dugc
PBCH mang. Ching han, cach thiic tinh toan 1 duoc sit dung boi CRC cua
thong tin dugc PBCH mang trong tin hiéu thir nhét c6 thé dugc sir dung dé
nhan dién, 1am tip chum thir nhét, tap tii nguyén khong gian thir nhét trong d6
d3t tin hiéu thir nhét, va cach thtc tinh toan 2 duoc st dung boi CRC cia thong
tin dugc PBCH mang trong tin hiéu thir nhéit c6 thé duoc st dung dé nhan dién,
lam tdp chum thir hai, tdp tai nguyén khong gian thir nhét trong d6 dit tin hiéu
thir nhét. |

Luu ¥ ring cac phin mo ta néu trén ciia thong tin nhén dién duoc thiét 1ap in
tin hiéu tht nhat chi 13 cic vi du, va théng tin nhan dién du’(jé thiét lap cling co
thé & dang khac. Céc vi du khong dugc mo ta 1an luot & day.

103. Thiét bi mang thtr hai nhén it nhit mét tin hiéu thi nhét.

Thiét bi mang thir hai nhan it nhit mét tin hidu thir nht dugc giri béi thiét bi
mang thtr nhit. Mi tin hiéu thir nhit gbm théng tin nhan dién tuong Ung.
Thong tin nhén dién tuong tmg dugc sir dung dé chi bao tai nguyén khong gian
thir nhat trong tmg vé6i tin hiéu thir nhat, va thong tin nhan dién tuong Gng con
duoc str dung dé chi bao tap tai nguyén ma cé tai nguyén khong gian thir nhét.
Céc tin hiéu thir nhét that thiét bi mang thr hai nhén trén céc tai nguyén khong
gian thtr nhat khac nhau c6 cudng do tin hiéu khac nhau.

104. Thiét bi mang thé hai xac dinh tin hiéu d4p Gng theo it nht mot tin
hiéu thir nhat, tai nguyén khong gian thir nhit twong tmg v&i tin hiéu thir nhat,
va tip tai nguyén ma c6 mdi tai nguyén khong gian thit nhét, trong d6 tin hiéu

dap tmg duoc st dung dé chi bao it nhat mot tai nguyén khong gian thir nhit
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duoc chon.

Sau khi nhén it nht mot tin hiéu thi nhit, thiét bi mang thtr hai  * lva
chon, theo it nhit mot tin hiéu thir nhét, tai nguyén khong gian thur nhét tuong
ng vé6i tin hidu thir nhit, va tip tai nguyén ma c6 mdi tai nguyén khong gian
thir nhét, it nhit mot tai nguyén khong gian thir nhit tuong tng véi thiét b
mang th{ hai, va chi bao tai nguyén khong gian thir nhét dugc chon dén thiét bi
mang thir nhit bing cach sir dung tin hiéu dép tmg.

105. Thiét bi mang thir hai g tin hiéu dép Ung dén thiét bi mang thir nhét.

106. Thiét bj mang tht nhit nhan tin hiéu dép @ng dugc gii boi thiét bi
mang thir hai, trong d6 tin hiéu ddp ung duoc sir dung dé chi bao n cac tai
nguyén khéng gian thir nhit, van 12 sd nguyén duong. _

Thiét bi mang thir nht nhan tin hiéu dap tng duoc gl boi mbi thiét bi mang
thtr hai, va thu thdp n tai nguyén khong gian thir nhét duoc chi bao trong tin
hiéu dép tng, trong do n la s6 nguyén duong.

107. Thiét bi mang thtr nhit g tin hi¢u th hai dén thiét bi mang thir hai
trén k tai nguyén khoéng gian tht hai theo tin hiéu dép Ung, trong do k la sb
nguyén duong. |

Sau khi nhan tin hiéu dap Ung, thiét bi mang thu nhét ¢ thé biét, theo tin
hiéu d4p tng, thiét bi mang thir hai c6 trong té bao 1, va cac phép tuong Ung
gifta mang khéng diy tha hai va cac tai nguyén khéng gian tht nhét dugc chi
béo, va do viy xac dinh k tai nguyén khong gian tht hai cd thé théa man yéﬁ
ciu phu séng dinh trude, trong d6 k 1a gia tri twong dbi nhd. Theo cach nay,
thiét bi mang tha nhét phuc vu thiét bi mang tha hai bé’mg cach st dung k tai
nguyén khéng gian thr hai. Do vay, tin hiéu thir hai ¢6 thé dugc gui hiéu qua
hon, nh&s d6 tiét kiém tai nguyén khong gian thir hai, va tiét kiém cac chi phi bd
sung tai nguyén hé théng can dé giri tin hidu thir hai trén tai nguyén khong gian
thir hai khong hop 1€. Ngoai ra, cd thé con tranh giao thoa khi tin hiéu thir hai
dugc gui trén tai nguyén khong gian thtr hai khong hop 1€ khac ngoai k tai
nguyén khong gian thir hai.

Luu ¥ rang khi cAc tai nguyén khong gian thi nhit duogc sir dung boi thiét bi
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mang thir nhit dé giri c4c tin hiéu thi nhit thudce cac tap tai nguyén khac nhau,
c4c tai nguyén khéng gian thir nhat dugc chi bao trong tin hiéu d4p tng dugc
giri boi thiét bi mang thir hai c6 thé ciing thudc cac tip tai nguyén khac nhau.
Do cac khu vuc phu séng khong gian cia cac tai nguyén khong gian thir nhét
trong cac tap tai nguyén khac nhau khéng gidng nhau, cic tai nguyén khong
gian thir nhét c6 cac khu vurc phit séng khong gian khac nhau c6 thé théa man
cac yéu cau phi séng ctia cac s6 lwrong khac nhau ctia cac thiét bi mang thir hai.
Do vy, thiét bi mang thir nhit ¢ thé xac dinh, theo cic phép tuong Ung gitta
cac thiét bi mang thir hai va cac tai nguyén khong gian tha nhit duoc chi bao
trong céc tin hiéu dap tmg dugc giri va theo cac khu vuc phi séng cia cac tai
nguyén khong gian thir nht ma thudc cac tip tai nguyén khac nhau, s6 luong
turong d6i nho cia tai nguyén khong gian thir hai c¢6 thé théa man yéu ciu phu
song dinh trude, va gii tin hiéu thir hai bing cach sir dung tai nguyén khong
gian thtr hai duoc x4c dinh, nhy d6 giam s6 lugng tai nguyén khong gian tha
hai ma phuc vu cac thiét bi mang thtr hai, va gidm céc chi phi bd sung tai
nguyén hé théng.

Ngoai ra, khi sd lugng tai nguyén khéng gian phuc vu UE gidm, cac tai
nguyén thoi gian, cac tai nguyén tin sb, va cac tii nguyén ma ma phuc vu UE
giam theo d6, nh¢ d6 con gidm cac chi phi bd sung hé thong.

Trong qué trinh néu trén, tin hidu thir nhat c6 thé 13 tin hiéu ma chta lugng
thong tin tuong dbi nhé, va tin hiéu th hai c6 thé 13 tin hiéu ma chira lugng
thong tin trong dbi 16n. Tin hiéu thir hai dugc giri trém s lugng twong ddi nho
cta tai nguyén khong gian thir hai dugc xac dinh béi thiét bi mang tha nhit. Do
vAy, khi tin hiéu thir hai ma chira lugng thong tin tuong d6i 16n duoc giri bang
cach sir dung sb lvong trong d6i nhé ctia tai nguyén khong gian thi hai, va tin
hiéu ther nhit ma chtra lrgng thong tin twong ddi nhé dugc gii bang cach sir
dung luong trong dbi 16n ciia cac tai nguyén khong gian thir nhét, cac chi phi
bésungcéngsuétvécécchiphibésungnﬁngluqngcﬁaﬂﬁétbinmngtm&nh&:
c6 thé con dugc giam.

Dua vao Fig.5, Fig.6, va Fig.7, bu6c 104 néu trén c6 thé cu thé bao gom to
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hop cia cac budc sau 1041 va 1042, t6 hop cia cac budc sau 1041 va 1043,
hoic td hop cia cac bude sau 1041 va 1044.

1041. Thiét bi mang tht hai x4c dinh, trong sd it nhat mot tin hiéu thr nhét,
tin hidu thir nhit thoa man diéu kién dinh trudc.

MOdt cach tiry chon, viée x4c dinh, béi thiét bi mang thit hai, tin hiéu thit nhat
thoa man didu kién dinh trude cb thé gdm:

x4c dinh, béi thiét bi mang thir hai, tin hiéu thi nhét c6 cuong dd tin hiu
16n hon hodc bing ngudng tuong ung, trong d6 ngudng twong mg ndy la
ngudng tuong tng voi tip tai nguyén ma cé tai nguyén khong gian thir nhéit
tuong tmg voi tin hiéu thir nhit.

Cu thé 13, trong sb it nhit mot tin hiéu thir nhit dugc tiép nhan béi thiét bi
mang th hai, khi cuong d¢ tin hiéu cia tin hiéu thir nhét 16n hon hoic béng
ngudng tuong tng véi tdp tai nguyén ma cé tai nguyén khong gian thir nhét
tuong tng vai tin hiéu thir nhat, ¢6 thé chi b4o rang tin hiéu thir nhat dugc gl
trén tai nguyén khong gian thtr nhat trong ddi manh, va viéc tai nguyén khéng
gian thir nhit c6 thé théa min yéu cau phi séng ciia mang khong day thir hai.
Céac ngudng tuong (ng voi cac tap tai nguyén khac nhau cd thé duoc thiét 1ap
theo tridng hop cu thé. Trong trurong hop nay, chang han, cAc tai nguyén khong
gian thtr nhét twong Gmg véi cac tin hiéu thi nhét théa man diéu kién dinh trudc
va duge xac dinh bdi UEL c6 thé 13 chum 2 va chum 9, va cic tai nguyén
khéng gian thir nhat tuong Gmg véi cac tin hiéu thua nhit théa mén didu kién
dinh trudc va duoc xac dinh boi UE2 ¢é thé 13 chum 3 va chum 9.

Luu ¥ réng didu kién dinh truée néu trén chi 13 vi du va khéng duge nhim
giéi han pham vi bao ho, va diéu kién dinh trudc c thé dugc thiét lép cu thé
theo yéu cAu thue. Chéng han, tin hiéu thir nhit thoa man diéu kién dinh trudce
c6 thé con 12 tin hidu thir nhét duoc giri trén tai nguyén khong gian thir nhit ma
dugc ddng ¢ trude gitra thiét bi mang thir nhit va thiét bi mang thir hai. Khi
thiét bi mang thir hai nhan tin hiéu tht nhit, néu tai nguyén khéng gian thir
nhit twong tmg véi tin hiéu thir nhét 13 tai nguyén khong gian thir nhit dugc
thoa thuan trude gitra thiét bi mang thi hai va thiét bi mang thtr nhat, tin hiéu
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thir nhét 13 tin hiéu thr nhit thoa méan diu kién dinh trudc.

Sau khi x4c dinh cac tin hiéu tha nhét théa man diéu kién dinh trudc, thiét bi
mang thtr hai ¢6 thé lwa chon it nhit mot tai nguyén khong gian thir nhét trong
sd céc tai nguyén khong gian thir nhit tuong tmg véi cac tin hiéu tha nhat théa
man didu kién dinh trude. It nhit mot tai nguyén khong gian thi nhat cé thé
gbm mot tai nguyén khong gian thir nhét, cac tai nguyén khong gian thir nhit,
hoic tht ca cic tai nguyén khong gian thir nhit clia c4c tai nguyén khong gian
thir nhét twong Gng v6i cac tin hiéu thir nhit thoa mén diéu kién dinh trude.
Ching han, UE1 c6 thé lya chon chim 2 hodc chum 9 trong chum 2 va chum 9
tuong ung vdi cac tin hiéu thir nhét théa man diéu kién dinh trude, va chi bao
chum dugc chon cho BS, hodc lua chon chum 2 va chum 9 va chi b4o hai chum
dén BS; va UE2 ¢6 thé lya chon chim 3 hodc chum 9 trong chim 3 va chim 9
twong tmg vai cac tin hiéu tha nhat théa man didu kién dinh trudc, va chi bao
chim dugc chon dén BS, hodc luya chon chum 3 va chiim 9 va chi béo hai chum
dén BS.

Cu thé 13, thiét bi mang thir hai co thé lya chon, bé‘mg cach thuc hién budc
1042 hodc budc 1043, it nhat mot tai nguyén khong gian thir nhét trong sb cac
tai nguyén khéng gian thir nhit twong ng v6i cac tin hiéu thir nhit théa man
diéu kién dinh trudc.

1042. Thiét bi mang th{ hai lya chon, theo cic murc do wu tién tuong Umg
v6i cac tAp tai nguyén, it nhat mot tai nguyén khong gian thir nhét trong sd cac
tai nguyén khong gian thir nhét tuong tng véi cac tin hiu tha nhit théa min
diéu kién dinh trudc, va thém thong tin dinh danh cta tai nguyén khong gian
thir nhét duoc chon vao tin hiéu dap tmg.

O bude nay, thiét bi mang thir hai c6 thé lua chon, theo cac mac dd wu tién
tuong ung véi cac tdp tai nguyén va trong sb cac tai nguyén khong gian tha
nhét tuong ung véi cac tin hiéu thu nhét théa man diéu kién dinh trude, mot
hodc nhidu tai nguyén khéng gian thir nhdt ma thudc tap tai nguyén tuong ung
v6i do uu tién tuong dbi cao, va thém théng tin nhan dién ciia mdt hoac nhiéu

tai nguyén khéng gian thir nht dugc chon nay vao tin hiéu dap tng, dé chi bao

-20-



38989

mot hodc nhiéu t3i nguyén khong gian thir nhét dugc chon dén thiét bi mang
thr nhét.

Céac muc dd vu tién tuong Ung véi cac tip tai nguyén co thé duoc thiét 1ap
theo truong hop thuc. Ching han, cdc mirc do vu tién cua cac tap tai nguyén cé
thé duoc sép xép trudc theo thong tin nhén dién dugce thiét lap. Chéng han, khi
thong tin nhan dién dugc thiét 14p 13 ky tu nhan dién dugc thiét 14p dugc mang
trong thong tin dugc PBCH mang, bit thir 15, 0, & thong tin dugc PBCH mang
tuong tng voi tap tai nguyén 1, va bit thtr 15, 1, & thong tin dugc PBCH mang
tuong Uung voi tap tai nguyén 2, cd thé duoc thibt 14p trude ring d(} uu tién cua
tap tai nguyén 2 trong Ung véi ky tu nhén dién dugc thiét 1ap 1 cao hon d6 wu
tién ctia tap tai nguyén 1 twong mg véi ky tw nhén dién duge thiét 1p 0. Chéng
han, tip tai nguyén c6 ngudng nhé hon trong tmg véi d6 uwu tién cao hon.

Mot cach tuy chon, dua vao Fig.8, budc 1042 néu trén cd thé cu thé 1a:

10420. Thiét bi mang tht hai lya chon, theo cac mic 40 vu tién tuong Ung
véi céc tip tai nguyén va trong sb cac tai nguyén khong gian thit nhit twong
ting v6i céc tin hiéu thtr nhit thoa min diéu kién dinh trude, tai nguyén khong
gian thir nhit ma thudc tap tai nguyén c6 do wu tién cao nhat.

Néu tip tai nguyén c6 ngudng nhé hon twong tmg véi do wu tién cao hon,
thiét bi mang thir hai c6 thé lya chon, theo cac mirc d6 uu tién twong Gng véi
cac tap tai nguyén va trong sd céc tai nguyén khong gian thi nhat tuong tng
vé6i cac tin hiéu thi nhit théa man didu kién dinh trudc, tii nguyén khong gian
thtr nhat ma thudc tap tai nguyén c6 ngudng nhod nhét.

Mot cach tuy chon, tip tai nguyén ma c6 tai nguyén khong gian thi nhét véi
d6 rong phu séng 16n hon turong tng c¢6 ngudng nho hon. Néi chung, khi d6
khuéch dai ctia anten 16n hon, d rong phu séng ciia chum trong tip cac chum
duoc phat ra boi anten nhd hon, d§ dai pht séng khong gian 16n hon, va
ngudng dugc st dung dé do cudng dd tin hiéu va tuong Ung véi tap cic chum
cling nén 16n hon, chéng han, tdp chum 1 duoc thé hién trén Fig.4a; va khi do
khuéch dai ciia anten nhé hon, ¢ dai phu séng cia chim trong tap cac chum

duoc phat ra boi anten nhé hon, d§ rong phi séng 16n hon, va ngudng dugce st
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dung @& do cudng dd tin hiéu twong Gng v6i tap cac chum ciing nén nho hon,
ching han, tp chim 2 dugc thé hién trén Fig.4a.

O budc 10420 néu trén, thiét bi mang thir hai c6 thé Iua chon tai nguyén
khong gian thi nhit c6 do rong phit séng 16n nhét trong s6 céc tin hiéu thir nhét
thoa man diéu kién dinh trude. Tap tai nguyén ma cé tai nguyén khong gian thir
nhit v6i d6 rong phi séng 16n nhét trong tmg v6i ngudng nhéd nhit, va do vay,
@5 wu tién cla tap tAi nguyén 1a cao nhit. Ching han, UE1 c6 thé Iya chon, 1am
tai nguyén khéng gian thir nhét dugc chon, chum 9 véi do rong phu séng 16n
hon trong chum 2 va chum 9, hodc UE2 cling ¢c6 thé lua chon, 1am tai nguyén
khong gian thir nhat duge chon, chim 9 véi do rong phd séng 16n hon trong
chum 2 va chum 9.

Luu ¥ ring trudong hop phi séng chum hep 1a dé thoa méin yéu cau phi séng
cta thiét bi mang thir hai cach xa hon thiét bi mang thir nhét, thiét bi mang th
nhit thuong dugc dit & vi tri trong d6 cac mang khong dy thir hai tuong dbi
tap trung, mot phan cac mang khong day thit hai cach xa thiét bi mang thir nhét
(ching han, bién té bao) trong dbi nhé, va do vdy néi chung, so véi chiim hep
v6i d6 rong phi séng twong dbi nhé nhung do dai phi séng twong dbi 16m,
chum réng voi do rong phu song tuong dbi 16n nhung do dai phii séng tuong
d6i nho c6 kha nang hon thoa min cac yéu ciu phu séng cua lugng tuong d6i
160 cua cac thiét bi mang thir hai.

Tép tai nguyén ma cd tai nguyén khong gian thir nhit v6i do rong phi séng
~16n hon tuong rng c6 ngudng nhd hon. Do vay, khi tip tai nguyén c6 ngudng
nho hon twong Gng véi do wu tién cao hon, va khi thiét bi mang thir hai lua
chon, trong sb céac tai nguyén khong gian thi nhit tuong ng véi céc tin hidu
thit nhét thoa mén didu kién dinh trudce, tai nguyén khong gian thir nhit twong
ung véi tap tai nguyén cé d9 uu tién cao nhét, thiét bi mang thtr hai ¢ thé lya
chon, trong sb céc tai nguyén khong gian tht nhit twong Ung véi cac tin hidu
thir nhit thoa man diu kién dinh trude, tap tai nguyén khong gian thi nhit c6
d6 rong pht séng 16n nhat. Ngoai ra, khi cac thiét bi mang tht hai gin hon véi

thiét bi mang thir nhit, tai nguyén khong gian tha nhit v6i dd rong phit séng
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turong dbi 16n c6 thé ddng thoi thoa man cac yéu ciu phu séng ca cac UE. Cac
yéu cau phit séng c¢6 thé hiéu rang khi cuong do tin hiéu cua tin hiéu thir nhét
duge giri trén tai nguyén khong gian thir nhét va duoc tiép nhan bdi UE 16n
hon hoic bing ngudng twong Gng v6i tap tii nguyén ma co tai nguyén khong
gian thir nhit. Do vy, tin hiéu dap tmg dugc sit dung dé chi bao tai nguyén
khong gian thir nhét véi do rong pht séng twong d6i 16n dén thiét bi khong day
thit nhét, sao cho thiét bi mang thtr nhit ¢ thé xac dinh, theo cAc tai nguyén
khong gian thir ﬁhét v6i d6 rong phit song twong ddi 16n dugce chi bao bdi cac
thiét bi mang thir hai khac nhau, sb lugng turong d6i nhé cua tai nguyén khong
gian thir hai cé thé théa man yéu ciu phu séng dinh trude, nhd d6 giam s
lugng tai nguyén khoéng gian thir hai ma phuc vu céac thiét bi mang thir hai, va
giam céc chi phi bd sung tai nguyén hé théng.

1043. Thiét bi mang thir hai lua chon, theo cic mitc dd wu tién twong Ung
v6i cac tai nguyén khong gian thir nhét, it nhét mét tai nguyén khong gian thir
nhat trong s cAc tai nguyén khong gian thi nhét trong (mg v&i cac tin hidu thir
nhét thoa min diéu kién dinh trude, va thém théng tin dinh danh cta tai nguyén
khong gian thir nhit duoc chon vao tin hiu dap ung.

O budc nay, cac miae do wu tién twong g véi cac tai nguyén khong gian
thir nhét c6 thé dugc thiét 1ap theo trudng hop thuc. Ch?mg han, viéc sép xép do
uu tién ¢6 thé duoc thuc hién cho céc tip tai nguyén theo thong tin nhan dién
tai nguyén. Chang han, thong tin vé cac murc d6 uu tién duoc thiét 1ap tuong
trng v6i cac tai nguyén khong gian thr nhit c6 thé gdm viéc dd wu tién cla
chim 9 cao hon @6 wu tién cua chum 2, va d6 wu tién cuia chum 9 cao hon 46
uu tién cua chum 3. khi x4c dinh réng cAc tin hiéu thir nhét thoa man diéu kién
dinh trudce 1a chum 2 va chum 9, UEI c6 thé sir dung chum 9 v6i d6 uu tién cao
hon khi tai nguyén khéng gian thr nhéit dugce chon, va chi bao chum 9 dén BS.
Sau khi x4c dinh ring cAc tai nguyén khong gian thir nhét trong g véi cac tin
hiéu thir nhat thoa man diéu kién dinh trudc 1a chim 3 va chum 9, UE2 c6 thé
st dung chum 9 v&i dd wu tién cao hon khi tai nguyén khong gian thir nhét

duge chon, va chi bao chum 9 dén BS.
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1044. Thiét bi mang thir hai lua chon cac tai nguyén khong gian thir nhét
twong Umg v6i tAt ca cdc tin hiéu thi nhit théa man diéu kién dinh trudc, va
thém thong tin dinh danh cua cac tai nguyén khong gian thir nhét dugc chon
vao tin hiéu d4p Ung.

Sau khi x4c dinh tin hiéu thir nht théa man didu kién dinh trude & bude
1041, ﬂaiét bi mang thit hai c6 thé Iwra chon cac tai nguyén khong gian thir nhét
tuong ung véi tAt ca céc tin hiéu tha nhét théa man diéu kién dinh trude, va
thém thong tin nhin dién cla cac tai nguyén khong gian thi nhét dugc chon
vao .tx’n hiéu dép tng, vao chi bdo cac tai nguyén khong gian thir nhit duoc
chon dén thiét bi mang thi nhét.

Chéng han, khi UE1 x4ac dinh rang céc tai nguyén khong gian thit nhét tuong
ung véi cac tin hiéu thi nhét théa min diéu kién dinh trudc 13 chum 2 va chim
9, UE1 lya chon dé chi bao ca chum 2 14n chim 9 dén BS bang cach sir dung
tin hiéu dap (mg. Khi UE2 x4c dinh ring cAc tai nguyén khong gian thtr nhat
tuong (mg v6i cac tin hiéu thir nhét théa man diéu kién dinh truée 13 chim 3 va
chiim 9, UE2 lua chon dé chi béo ca chim 3 14n chim 9 dén BS bang céch sir
dung tin hjéu déap tng.

Dua vio Fig.9, & budc 107 néu trén, viéc giri, boi thiét bi mang thir nhét, tin
hiéu thir hai dén thiét bi mang thi hai trén k tai nguyén khong gian thir hai theo
tin hidu dap tng c6 thé gbm:

1071. Thiét bi mang thir nhat x4c dinh s tai nguyén khong gian thtr nht theo
tin hiéu dap Gng, trong d6 s 1a sd nguyén duong.

1072. Thiét bi mang thir nhit x4c dinh k tai nguyén khéng gian thtr hai
twong tng véi s tai nguyén khong gian thir nhét, va giri tin hiéu thir hai dén
thiét bi mang thr hai trén k tai nguyén khong gian thir hai.

MBOi tai nguyén trong s tai nguyén khong gian thi nhit & bude 1072 cb thé
c6 tai nguyén khong gian thir hai tuong tng. Cac phép tuong Ung gifta cac tai
nguyén khong gian th nhét va tai nguyén khong gian thtt hai & day co thé
nghia 1a cac khu vuc phu séng gan nhu giéng nhau. Chéng han, c4c bip chinh

clia cac chum c6 dd phu séng nhat quén, hodc cac khu vuc phu séng c6 do
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tuong quan cao. PO rdng chum cua tai nguyén khong gian thir nhét va d6 rong
chum cua tai nguyén khong gian th hai twong Ung ¢ thé gidng nhau hoic cé
thé khac nhau. Huéng chum cua tai nguyén khong gian thir nhit va huéng
chum cua tai nguyén khong gian thr hai tuong Ung ¢ thé gibng hodc c6 thé
khéac. Céc tai nguyéh khong gian thur nhét va tai nguyén khong gian thit hai c6
thé sir dung do chi tiét phén chia khéng gian gidng nhau hoic @ chi tiét phan
chia khong gian khac nhau (nhé hodc 16m). Chéng han, c6 tAm tai nguyén
khong gian thir nhat, va tim ti nguyén khong gian thir nhit 13 t3i nguyén
khong gian thir hai; ho#c ¢6 tam tai nguyén khong gian thu nhit va bdn tai
nguyén khong gian thir hai, va ctr hai tai nguyén khong gian tht nhit twong
{mg v6i mot tai nguyén khong gian thir hai. Phép tuong tmg cu thé gitra tai
nguyén khong gian thir nhét va tai nguyén khong gian tht hai c6 thé dugc thiét
1ap theo yéu cau thuc, va c6 thé 1a phép trrong tng mot - nhiéu, phép trong tmg
nhiéu - mdt, hoic phép tuong tng nhidu - nhiéu. Diéu nay khong bi gi6i han &
day. Ching han, tai nguyén khong gian thi hai tuong tng 2 tai nguyén khong
gian thir nhét ¢ cling huéng va d6 rong chum; hodc, tai nguyén khong gian thir
hai trong (mg va tai nguyén khong gian thir nhét ¢6 cing dd rong chim, nhung
c6 do 1éch pha trong ngudng cu thé giita huéng chum cla tai nguyén khong
gian thr hai va huéng chum cuia tai nguyén khong gian tht nhét, trong d6
ngudng nay cé thé duoc dinh nghia theo yéu cAu thuce, ching han, 10° hogc 20°;
hodc tai nguyén khong gian thir hai trong Gng va tai nguyén khong gian th
nhét c6 cing huéng chiim hodc c6 do 1éch pha trong ngudng cu thé, va d6 rong
chum cia tii nguyén khong gian thir hai 16n hon hodc nhé hon d§ rong chum
cua tai nguyén khong gian thir nhét. M6t tai nguyén khong gian thi hai c6 thé
tuong Ung voi nhiéu hon mét tai nguyén khong gian tha nhit, hoic mot tai
nguyén khong gian thir nhit twong tmg véi nhiéu hon mdt tai nguyén khong
gian thir hai. Do ¢6 cic phép twong Gng néu trén giffa s tai nguyén khong gian
thir nhat va k tai nguyén khong gian thi hai, k va s ¢6 thé bang, hoic c6 thé
khéc.

Luu ¥ rang khi cc tai nguyén khong gian thir nhit dugc st dung béi thiét bi
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mang thir nhit dé giri cac tin hiéu th nhét thudc céc tip tai nguyén khac nhau,
cac tai nguyén khong gian thir nhét duoc chi bao trong tin hiéu dap tmg duoc
giri béi thiét bi mang thir hai ciing c6 thé thudc cac tip tai nguyén khac nhau.
Do cac khu vuc phu séng khong gian ctia cac tai nguyén khong gian thir nhét in
cac tap tai nguyén khéac nhau kh6ng gidng nhau, cc tii nguyén khong gian thi
nhét ¢ cac khu vuc phii séng khong gian khac nhau c6 thé théa mén cac yéu
cAu phu séng ciia cac s lugng khac nhau cua céc thiét bi mang thir hai. Do vay,
thiét bi mang thir nhat c6 thé xac dinh, trong sb cac tai nguyén khéong gian thi
nhét trong cac tip tai nguyén béng cach sir dung td hop cac tai nguyén khong
gian thir nhat v6i cac khu vuc phi séng khong gian khac nhau, s tai nguyén
khong gian thi nhat co thé théa min yéu céu phu séng dinh truédc, trong do s
cang nhd cang t(‘)tV; x4c dinh, theo s tai nguyén khong gian tha nhit, k tai
nguyén khong gian tht hai tuong Ung véi s tai nguyén khong gian thi nhét,
trong d6 s va k 1a céc gia tri twong d6i nho; va gti tin hiéu thi hai trén k tai
nguyén khong gian thr hai, nho do giam sb luong t3i nguyén khong gian thir
hai ma phuc vu cac thiét bi mang tht hai, va gidm cac chi phi bd sung tai
nguyén hé thong. |

Mot cach tiry chon, dua vao Fig.10, bude 1071 néu trén c6 thé cu thé 1a:

108. Thiét bi mang thir nhit x4c dinh, trong sb n tai nguyén khong gian thir
nhét duoc chi bao béi tin hidu dép tng, s tai nguyén khong gian thit nhét theo
cac mirc 46 uu tién tuong Ung vGi cic tip tai nguyén ma cd cac tai nguyén
khong gian thir nhat.

Thiét bi mang tht nhat nhan tin hiéu d4p tmg dugc giri béi mdi thiét bi mang
thir hai. Tin hiéu dap Umg chi bao n tai nguyén khong gian thir nhit duoc lwa
chon béi thiét bi mang thtr hai. Thibt bi mang thir nhat c6 thé x4c dinh s tai
nguyén khong gian thi nhit theo céc mirc do vu tién trong tmg véi cac tap tai
nguyén. D& mo ta cac mirc do wu tién twong Gng véi cac tép tai nguyén, tham
khao budc 1042 néu trén. Mot cach tuy chon, tip tai nguyén ma cé tai nguyén
khong gian thir nhét v6i d6 réng phi séng 16n hon tuong tmg v&i dd uu tién

cao hon.
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Dua vao Fig.11, budc 108 c6 thé cu thé 1a:

1080. Thiét bi mang thir nhét xac dinh, trong sb céc tai nguyén khong gian
thir nhét duoc chi bdo bdi mdi tin hiéu dap tmg, tai nguyén khong gian thir nhét
ma thudc tdp tai nguyén c6 do uu tién cao nhét, va str dung, trong sb cac tai
nguyén khong gian thir nhit dugc chi bao béi tAt ca céc tin hiéu dap tmg, cac
tai nguyén khong gian thir nhit ma thudc tap tai nguyén ¢ dd uu tién cao nhét,
dé tao s tai nguyén khong gian thir nhét.

s tAi nguyén khong gian thir nhat 13 cac tai nguyén khong gian thir nhéit ma
thudc tap tai nguyén c6 do uu tién cao nhit trong“céc tai nguyén khong gian thi
nhét duoc chi bao boi tit ca cic tin hidu dép tmg. Do vy, s tai nguyén khéng
gian thir nhét c¢6 thé théa mén cac yéu cAu phu séng ciia tét c4 céac thiét bj mang
thir hai ma gui céc tin hiéu dép tng. Do tai nguyén khong gian thir nhit véi do
rong phu séng twong ddi 16n ¢ thé thoéa main cac yéu cau phil séng cua nhiéu
thiét bi mang thir hai hon, tip tai nguyén ma c6 tai nguyén khong gian thir nhét
v6i d6 rong phi séng 16n hon ¢6 d vu tién cao hon, sao cho it tai nguyén
khong gian tha nhét hon dugc x4c dinh béi thiét bi mang thi nhét, tirc 13, sb
luong tai nguyén khong gian thir nhét s nhé hon. Ngoai ra, tii nguyén khong
gian thir hai twong Ung véi tit ca cac tai nguyén khong gian tha nhét c6 khu
vuc phit séng x4p xi gibng nhau, va do vay khi s6 luong s twong ddi nhd, sb
lrong tai nguyén khong gian thir hai k cling ¢6 thé tuong d6i nho, nhd d6 giam
s6 lurong cia tai nguyén khong gian thi hai ma phuc vu cc thiét bi mang thir
hai, va giam céc chi phi bd sung tai nguyén hé théng.

Chéng han, trudng hop dugc thé hién trén Fig.4a dugc st dung 1am vi du.
Néu céc tai nguyén khéng gian thir nhit dugc chi béo bdi tin hiéu dép mg
duoc giri boi UE1 gdm chiim 2 va chim 9, va céc tai nguyén khong gian thir
nhét duoc chi b4o béi tin hiéu dap tmg dwoc giri boi UE2 gdm chiim 3 va chum
9, BS xéc dinh, trong sb cac tai nguyén khong gian tht nhit dugc chi bao béi
mdi tin hiéu dap tng, tai nguyén khong gian thi nhét ma thudc tip tdi nguyén
c6 d0 uu tién cao nhét.

Néu tap tai nguyén ma c6 tai nguyén khong gian thr nhat véi d6 rong phit
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séng 16n hon twong Gmg véi d6 wu tién cao hon, BS ¢6 thé x4c dinh, trong sb
c4c tai nguyén khong gian thir nhit dugc chi bao béi tin hiéu dap ung duoc gii
b&i UEL, chum 9 vé6i d6 rong phi séng 16n nhat khi tai nguyén khong gian tht
nhét ma thudc tap tai nguyén cé do uu tién cao nhét, va BS c6 thé xac dinh,
trong sb cac tai nguyén khong gian tha nhét duoc chi bao béi tin.hiéu dap tng
duoc giri bdi UE2, chum 9 v6i d6 rong pha song 16n nhét khi tai nguyén khong
gian thir nhat ma thudc tip tai nguyén c¢6 dd wu tién cao nhit. Do véy, s ti
nguyén khong gian thir nhét duoc tao chim 9, va s bang 1. BS ¢6 thé xac dinh,
theo chum 9 (s tai nguyén khoéng gian thir nhit), ring tai nguyén khéng gian
thir hai twong Gmg v6i chum 9 1a chum 9' ¢6 khu vyc pht séng gan giéng nhu
chitm 9. Tham khéo chi tiét so d phu séng chim dugc thé hién trén Fig.12. BS
giri tin hiéu thir hai bing cach st dung mot chum 9', dé dong thoi phuc vu UE1L
va UE2. So véi viéc BS giri tin hiéu thir hai bang céch st dung chiim 2' ¢é khu
vuc phti séng gan gidng véi chim 2 va bang cach sir dung chim 3' ¢6 khu vyc
phi séng gan gibng v6i chim 3, hodc so véi viéc BS giri céc tin hiéu khong
day (gbém tin hiéu thi nhit va tin hiéu thir hai theo phuong 4n thuc hién sang
ché) bang cach sir dung chum 0 dén cham 7 dugc thé hién trén Fig.Z, gui tin
hiéu thir hai bing cach sir dung chim 9' c6 thé giam s6 luong chum ma phuc vu
UE, nho d6 giam céc chi phi bd sung tai nguyén hé théng.

Chéng han, truong hop duogc thé hién trén Fig.4a vin dugc st dung lam vi
du. Néu c4c tai nguyén khong gian thir nhét duge chi bdo béi tin hiéu dap Gng
duoc giri béi UE] gdm chi chim 9 véi khu vuc phu séng tuong dbi rong, va
cac tai nguyén khong gian thur nhét duoc chi bao béi tin hiéu dap tmg dugc ghi
béi UE2 gdm chi chim 9 véi khu vuc phu séng twong dbi rong, cac tai nguyén
khéng gian thir nhit dugc chi bao boi tAt c4 cac tin hiéu d4p tmg gbm chi chiim
9 véi khu vue phu séng twong ddi rong, va s tai nguyén khong gian thir nhét
duogc xé4c dinh bdi BS theo tit ca cac tin hiéu dép tmg can dé 1a chum 9. Trong
truong hop nay, BS c6 thé xac dinh, theo chim 9 (s tai nguyén khong gian thir
nhét), ring tai nguyén khéng gian thir hai twong tmg véi chum 9 1a chum 9' ¢6

khu virc pht séng gan gidng nhu chiim 9.
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Trong vi du khac, trudng hgp nay dugce thé hién trén Fig.4a van duoc sir
dung 1am vi du. Néu céc tai nguyén khéng gian thir nhat dugc chi bao béi tin
hiéu dép tmg duoc giri béi UE1 gdm chum 2 va chim 9, BS c6 thé xac dinh,
trong sb cac tai nguyén khong gian thir nhit dugc chi bio béi tin hidu dap tng
dugc gtri boi UEL, chum 9 véi d§ rong phu song 16n nhét khi tai nguyén khong
gian thtr nh4t ma thudc tip tii nguyén c6 do uu tién cao nhit, va BS c6 thé xac
dinh, trong sb cac tai nguyén khong gian thir nhit dugc chi bao bai tin hiéu dap
ung duge gri boi UE2, chum 9 véi d§ rong phu séng 16n nhat khi t3i nguyén
khong gian thir nhit ma thudc tip tii nguyén c¢6 do uu tién cao nhat. Do vy, s
tai nguyén khéng gian thir nhét dugc tao 13 chum 9. Do d6, BS ¢6 thé x4c dinh,
theo chim 9 (s tai nguyén khong gian thir nhit), rang tai nguyén khéng gian
thir hai trong (g véi chum 9 13 chum 9' ¢6 khu vuc phu song gin gidng nhu
chum 9.

Mot cach tuy chon, dua vao Fig.13, budc 1071 néu trén co thé 1a:

109. Thiét bi mang thi nhit x4c dinh, trong sb n ti nguyén khéng gian thit
nhét duge chi bao bai tin hiéu dap tng, s tai nguyén khong gian thi nhat theo
cac mirc do wu tién twong Gng véi cac tai nguyén khong gian thir nhét.

Thiét bi mang thir nhét nhén tin hiéu déap mg dugc gtri boi mdi thiét bi mang
thir hai. Tin hiéu dap g chi bao n tai nguyén khong gian thir nhat duogc lya
chon boi thiét bi mang thir hai. Thiét bi mang thi nhét c6 thé xac dinh s tai
nguyén khong gian thir nhit theo cac muc d9 wu tién twong (mg vdi cac tai
nguyén khong gian thi nhét. Dé m6 ta cac mirc dd uu tién twong Gmg véi cac
tai nguyén khong gian thir nhit, tham khao buéc 1043 néu trén. Ngoai ra, néu
c6 sb lugng 16n thiét bi mang thir hai chi b4o tai nguyén khong gian thir nhét
bang cach st dung tin hiéu dap Gng, tai nguyén khong gian thir nhat c6 d6 uu
tién cao.

Dua vao Fig.14, budc 109 c6 thé cu thé 1a:

1090. Thiét bi mang thir nhét 5t hon 1 lya chon t3i nguyén khong gian tht
nhit v&i d6 wu tién cao hon trong sé n tai nguyén khéng gian thir nhit dugc chi

bao béi tin hiéu dap tng, cho dén khi s tai nguyén khong gian th& nhit dugc
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chon théa man diéu kién dinh truée.

Diéu kién dinh trude & dy c6 thé duge thiét 1ap theo yéu clu, va diéu kién
dinh truée c6 thé 1a yéu ciu phu séng dinh trude. Mot cach tiry chon, diéu kién
dinh truée chinh 13 cic yéu cau phit séng ciia tat ca cac thiét bi mang thtr hai
duge thoa man, hodc diéu kién dinh trudce 13 viée cac yéu cau phti séng ciia 95%
thiét bi mang thi hai dugc théa man, hoic tuong tu. Tht ca chc thiét bi mang
thir hai & ddy déu 13 cc thiét bi mang thir hai & t€ bao 1 dugc phu séng bdi cac
tai nguyén khong gian thir nhat.

S6 luong 16n hon cac tin hidu dép Ung tuong ng chi bao tai nguyén khong
gian thir nhat chi bao rang tai nguyén khc‘)ng gian thir nhit dugc chi béo c6 thé
théa min cac diéu kién phu séng cua nhiéu thiét bi mang thit hai hon. Do vy,
s6 lrong twong dbi nhé clia cic tai nguyén khong gian thir nhét c6 thé théa min
cac yéu cau phu soéng cua tAt ca hodc mot s6 thiét bi mang thir hai. Ttc 1a, sb
luong s c6 thé trong ddi nho. Theo cach nay, s6 luong tai nguyén khéng gian
thir hai k tuong tmg véi sb lugng tai nguyén khong gian thir nhit s c6 thé con
turong d6i nho, nho d6 giam s lugng tai nguyén khong gian thir hai ma phuc
vu cac thiét bi mang thi hai, va gidm c4c chi phi bd sung tai nguyén hé thdng.

Ching han, truong hop dugc thé hién trén Fig.4a duoc st dung lam vi du.
Néu cac tai nguyén khong gian thir nhét dugc chi bao béi tin hidu ddp mg
dwoc giri boi UEL gém chim 2 va chim 9, va céc tai nguyén khong gian thir
nhét duoc chi béo béi tin hidu dap tmg duoc giri boi UE2 gdbm chim 3 va chim
9, s6 lvong UE ma chi b4o chum 2 bang cach sir dung tin hiéu dap Gng bang 1,
s6 lugng UE chi bao chim 3 bing cach sir dung tin hiéu dép tmg bang 1, va sb
luong UE chi bao chum 9 bang cach sir dung tin hiéu dép tmg bang 2. Do vay,
chiim 9 tuong tmg véi do wu tién cao nhét. Ngoai ra, do chim 9 c6 thé théa
min khong chi yéu cu phi séng ctia UE1 ma con yéu ciu phu séng ctia UE2,
chum 9 13 s tai nguyén khong gian thir nhét duoc xac dinh. Trong trudng hop
nay, BS c6 thé xac dinh ring chum 9' c6 khu vyc phu séng gan gidng nhu chim
9 va tuong g véi chum 9 (s tai nguyén khong gian thir nhéat) 13 k tai nguyén
khéong gian thtr hai, va do vAy giii tin hiéu thir hai trén chim 9', ¢ dong thoi
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phuc vu UE1 va UE2.

C6 thé duoc biét tir qua trinh néu trén rang néu m tai nguyén khong gian thir
nhét gdm chi chim 0 dén chum 7 trong tip ti nguyén 1 duoc thé hién trén
Fig.2, tai nguyén khong gian thir nhit tuong tmg véi tai nguyén khong gian thir
hai c6 thé dugc xac dinh trong s§ chim 0 dén chum 7. Trong trudng hop nay,
tin hiéu th hai c6 thé dugc gii dén UEI bang cach st dung tai nguyén khong
gian thir hai chim 2' trong tmg véi tai nguyén khong gian thi nhét chum 2, va
tin hiéu th hai c6 thé duoc gii dén UE2 bang cach st dung tai nguyén khong
gian thir hai chum 3' tuong ung voi tai nguyéﬁ khong gian thir nhit chim 3.
Tham khao chi tiét so dd phi séng chum durge thé hién trén Fig.15.

Néu m tai nguyén khong gian thir nhit gdm cac tap tai nguyén, ching han,
tap tai nguyén 1 va tép tai nguyén 2 duoc thé hién trén Fig.4a, tai nguyén
khong gian thir nhit twong tmg véi tai nguyén khong gian thir hai cé thé duoc
xé4c dinh trong s6 chiim 0 dén chum 11. Trong trudng hop ndy, tin hiéu thir hai
c6 thé ddng thoi duge giri dén UEL va UE2 bang cach st dung tai nguyén
khéng gian th hai chum 9' tuong Ung véi tai nguyén khong gian thi nhét
chim 9, nhd d6 giam sb luong tai nguyén khong gian thtr hai ma phuc vu cac
UE, va giam c4c chi phi bd sung tai nguyén hé théng.

Ngoai ra, dé dé hléu phuong phép truyén thong khong day néu trén theo
phuong an thuc hién sang ché, phin sau mo ta vén tit trudng hop tmg dung cu
thé ciia phuong phap truyén thong khong day néu trén bang cach st dung vi du.

Chéng han, trong trudng hop truy nhép, thiét bi mang thtr nhit co thé giri,
trong tin hi¢u thu nhét, tin hiéu ddng bd véi luong thong tin twong d6i nho
bang céach sir dung phuong phép truyén thong khong diy néu trén, sao cho thiét
bi mang tht hai ma nhan tin hiéu thir nhét c6 thé dugc ddng bd véi thiét b
mang thtr nhit. Thiét bi mang tht nhét x4c dinh, theo phuong phap truyén
thong khong day néu trén, s6 luong twong dbi nho cla tai nguyén khéng gian
thir hai ¢6 thé théa min yéu ciu pha song dinh trudc, va gui tin hiéu thir hai
trén tai nguyén khong gian tha hai. Tin hiéu thir hai gbm tin hiéu khac ma chta

luong thong tin trong ddi 16n va can @ truy nhap. So véi giai phap k¥ thuét da

-40-



38989

biét ma trong d6 mdi tin hiéu dugc yéu cAu truy nhap duoc giri bing cach sir
dung tit ca cac tai nguyén khong gian tha nhét, phuong phap truyén thong
khong day néu trén c6 thé giam céc chi phi bd sung tai nguyén hé théng khi
thiét bi mang thir hai truy nhip mang khong day.

Chéng han, khi tao cAu hinh CSI-RS, thiét bi mang thir nhét c6 thé x4c dinh,
bang cach sir dung phuong phép truyén thong khéng diy néu trén, sd lugng
tuong d6i nhé cia tai nguyén khong gian thir hai c6 thé thoa mén yéu cau phu
séng dinh trudc, va tao cau hinh CSI-RS trén mdi tdi nguyén khéng gian thi
hai. Tuy nhién, theo giai phap k¥ thuét di biét, CSI-RS c6 thé dugc tao cau
hinh chi trén mdi tai nguyén khong gian thi nhit. Do vay, so vé6i giai phap k§
thuat d3 biét, viéc tao cAu hinh CSI-RS bing cach st dung phuong phép truyén
thong khong day néu trén c6 thé giam céc chi phi bd sung tai nguyén hé théng.

Phlicmg 4n thyuc hién sang ché néu trén dé xuit phuong phép truyén thong
khong day. Thiét bi mang thir nhat giri m tin hiéu thu nhit bang cach sir dung
cac tai nguyén khoéng gian thir nhét trong cac tip tai nguyén khac nhau, trong
d6 mdi tin hiéu thir nhit gdm thong tin nhén dién tuong tng, va théng tin nhan
dién trong tmg duoc sir dung dé chi bao tai nguyén khong gian thir nhit tuong
{ing v6i tin hidu thir nhat va con dugc st dung dé chi bao tap tai nguyén ma cé
tai nguyén khong gian thir nhét. Thiét bi mang th hai lua chon it nhat mot tai
nguyén khéng gian thir nhit theo it nhit mot tin hiéu thtr nhit nhan duge, tai
nguyén khong gian thir nhat trong tng véi tin hiéu thi nhét, va tap tai nguyén
ma c6 mdi tai nguyén khong gian thir nhit, va chi bao tai nguyén khong gian
thit nhit duoc chon dén thiét bi mang thtr nhét bing cach st dung tin hiéu dap
trng. Thiét bi mang thtr nhat biét v&, theo tin hiéu d4p tmg, thiét bi mang thir hai
hién tai, va phép tuong tng gitta mang khong day thtr hai va tai nguyén khﬁng'
gian thtr nhét, va do viy x4c dinh k tai nguyén khong gian thr hai ¢6 thé thoa
méin yéu ciu phi séng dinh truéc, va gui tin hiéu thir hai trén k tai nguyén
khong gian thir hai, trong d6 k 1a gia tri tuong d6i nho, nho d6 phuc vu thiét bi
mang thir hai bing cach st dung k tii nguyén khong gian tht hai. Do vy, tin
hiéu tha hai c6 thé dwoc giri hidu qua hon, nho d6 tiét kiém tai nguyén khong
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gian thir hai, va tiét kiém céc chi phi bd sung tai nguyén hé théng cin dé gui tin
hiéu thir hai trén tai nguyén khong gian thit hai khong hop 1€.

Khi cac tai nguyén khong gian thir nhit dugc sit dung boi thiét bi mang thir
nhit dé guri cAc tin hiéu thir nhét thudc cic tap tai nguyén khac nhau, cac tai
nguyén khong gian thir nhit dugc chi bao trong tin hiéu dp tng dugc giri boi
thiét bi mang thir hai c6 thé con thudce cic tip tai nguyén khac nhau. Do cac
khu vuc phu séng khong gian ciia cac tai nguyén khong gian thir nhét trong cc
tap tai nguyén khac nhau khong gidng nhau, cic tai nguyén khong gian thi
nhét ¢6 cac khu vuc phu séng khong gian khac nhau c6 thé thoa mén cac yéu
cdu phi séng clia cac sb lwgng khéc nhau ciia cc thiét bi mang thi hai. Do viy,
thiét bi mang thtr nhét c6 thé xac dinh, theo cic phép tuong Ung gifta cac thiét
bi mang th{ hai va cac tai nguyén khong gian thir nhét duoc chi bao trong cac
tin hiéu dép tmg dugc giri va theo cac khu vuc phi séng cua cic tai nguyén
khong gian thir nhat ma thudc cac tap i nguyén khéc nhau, s6 luong tuong dbi
nho cta tai nguyén khong gian thir hai co thé thoa mén yéu cau phi séng dinh
trude, va gii tin hiéu thir hai bing cach sir dung tai nguyén khong gian thir hai
duoc xac dinh, nhd d6 giam sd lugng tai nguyén khong gian thit hai ma phuc
vu cac thiét bi mang thir hai, va giam céc chi phi bd sung tai nguyén hé thong.

Ngoai ra, khi s6 luong tai nguyén khong gian phuc vu cac thiét bi mang thu
hai gidm, céc tai nguyén thoi gian, cic tai nguyén tn sd, va cac tai nguyén ma
ma phuc vu céc thiét bi mang tht hai giam theo d6, nhd d6 con gidm cac chi
phi bd sung tai nguyén hé thong.

Theo phuong phép theo phuong 4n thuc hién sang ché néu trén, phuong an
thuc hién sang ché con dé xuét thiét bi mang 100, nhu dugc thé hién trén
Fig.16. Thiét bj mang 100 twong tmg v&i thiét bi mang thir nhat & phuong phép
néu trén theo phuong &n thuc hién, va co thé gf‘)m bd xtit 1y 110, bd nhé 120,
dudng truyén hé théng 130, bo nhan 140, va bd truyén 150. Bo nhé 120 duoc
tao cAu hinh @ luu trit 1énh. BO xit Iy 110 duogc tao cdu hinh dé thuc thi 1énh
duoc Iuu trit trong bd nhé 120, @& didu khién bo nhan 140 dé nhan tin hiéu va
dé diéu khién bo truyén 150 dé truyén tin hiéu, dé thuc hién cac budc trong
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phuong phap truyén théng khong ddy néu trén. Bo nhan 140 va bo truyén 150
c6 thé 13 thuc thé vat 1y giéng nhau hodc cac thuc thé vét 1y khac nhau. Khi 1a
ciing thuc thé vat 1y, bo nhan 140 va b truyén 150 c6 thé dugc goi chung 13 bd
thu phat.

Khi trién khai, cic chirc ning ctia bd nhan 140 va bd truyén 150 c6 thé duge
trién khai bang cach sir dung mach b thu phat hogc vi mach bd thu phat danh
riéng. B xir Iy 110 c6 thé dugc trién khai bang cach st dung vi mach xir Iy
danh riéng, mach xir 1y, bd xtr ly, hodc vi mach da nang.

Cac buéc & phuong phap truyén théng khong day néu trén cé thé it nhat
gbm:

xac dinh m tin hiéu thr nhét, tai nguyén khong gian thir nhét twong tmg véi
mbi tin hiéu thir nhit, va tap tii nguyén ma c6 mdi tai nguyén khong gian thir
nhét, trong d6 m 13 s6 nguyén duong;

giri tin hiéu thir nht trén mdi tai nguyén khong gian thir nhét tuong mg,
trong d6 mdi tin hiéu tha nhit gdm thong tin nhin dién twong mg, thong tin
nhéan dién tirong tng dugc su dung dé chi bo tai nguyén khong gian thi nhét
trong Ung vai tin hiéu thu nhét, va thong tin nhan dién trong tmg con dugc st
dung dé chi bao tip tai nguyén ma c6 tai nguyén khong gian thir nhét;

nhén tin hiéu dap Gng dugc gii boi thiét bi mang thir hai, trong d6 tin hiéu
dap tng duogc sir dung dé chi bao n tai nguyén khong gian thir nhit, va n 13 sd
nguyén duong; va

gui tin hi€u thtr hai dén thiét bi mang thir hai trén k tai nguyén khong gian
thir hai theo tin hiéu dap Gng, trong 46 k 1a s6 nguyén duong.

Thong tin nhén dién twong Umg gé‘)m théng tin nhan dién dugc thiét lap duoc
sir dung dé chi bao tip tai nguyén ma c6 tai nguyén khong gian thir nhét, va
thong tin nhan dién dugc thiét 1ap 1a:

ky tu nhan dién duoc thiét 1a4p dugc bao gém trong tin hiéu thu nhét;

loai chudi duge bao gdm trong tin hiéu thir nhat;

loai m3 x40 tron duoc thém vao cho thong tin trong tin hiéu thar nhét;

loai mit na duoc thém vao cho thong tin trong tin hi¢u thir nhét; hoic
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cach thirc tinh to4n ciia ma CRC ciia thong tin trong tin hidu thir nht.

Mot cach tuy chon, viéc giri tin hiéu thir hai dén thiét bi mang tht hai trén k
tai nguyén khong gian th hai theo tin hiéu dap Umg gbm:

xac dinh s tai nguyén khong gian thir nhét theo tin hiéu dép tng, trong d6 s
12 s6 nguyén duong; va

- xéc dinh k tai nguyén khong gian thir hai tuong g v6i s tai nguyén khong
gian th nhét, va giri tin hidu thit hai dén thiét bi mang thit hai trén k tai nguyén
khong gian thr hai.
~- Mot cach tiy chon, viéc xac dinh s tai nguyén khong gian thir nhat theo tin
hiéu d4p tmg gdm:

x4c dinh, trong sd n tai nguyén khéng gian thir nhit dugc chi bao bdi tin
hiéu dap Gng, s tai nguyén khong gian thir nhét theo cac mirc d6 wu tién tuwong
rng vGi cac tAp tai nguyén ma co cac tai nguyén khong gian thir nhét.

Cu thé 13, viéc x4c dinh, trong s6 n tai nguyén khong gian thir nhat duoc chi
bao boi tin hiéu dap tng, s tai nguyén khong gian thir nhat theo cac mirc d uu
tién tuong Gmg v§i cac tip tai nguyén ma cé cac tai nguyén khong gian thir nhét
gém:.

xé4c dinh, trong sb cac tai nguyén khong gian thtt nhat duge chi bao bdi mdi
tin hiéu dap Ung, tai nguyén khong gian thir nhét ma thudc tip tai nguyén c6 do
ru tién cao nhét; va

sir dung, trong sb cac tai nguyén khong gian tha nhit dugc chi bao bai tin
hiéu déap Gng, cac tai nguyén khong gian thu nhét ma thudc tap tai nguyén cé
d6 wu tién cao nhét, dé tao s tai nguyén khong gian thir nhét.

Téap tai nguyén ma c6 tai nguyén khong gian thir nhat véi do rong phii séng
16n hon tuong g véi dd uu tién cao hon.

MOt céach tiy chon, viéc xac dinh s tai nguyén khong gian thu nhat theo tin
hiéu d4p Gng gdm:

x4c dinh, trong sd n tai nguyén khéng gian thi nhit dugc chi bao bdi tin
hiéu dap ung, s tai nguyén khong gian tha nhét theo cac mirc d uru tién tuong

i’mg v6i ce tai nguyén khong gian thir nhét.
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Cu thé 13, viéc x4c dinh, trong s6 n tai nguyén khong gian thir nhét dugc chi
bao bdi tin hiéu dap Gmg, s tai nguyén khong gian thir nhét theo cac mirc dd uu
tién twong ng véi cac tai nguyén khong gian thir nhit gdm:

t6t hon 13 lya chon tai nguyén khong gian thir nhit v6i do wu tién cao hon
trong s6 n tai hguyén khong gian thir nhit duge chi bdo béi tin hiéu dap ung,
cho dén khi s tai nguyén khong gian thir nhit duge chon thoa min diéu kién
dinh truéc.

Pidu kién dinh truéc chinh 14 cic yéu cAu phi séng cla tit ca cac thiét bi
mang tha hai Aduqc thoa man.

Ngoai ra, néu c6 sd lugng 16n thiét bi mang thir hai chi bio tai nguyén khong
gian thir nhit bing cach st dung tin hiéu dap Umg, tai nguyén khong gian th
nhét c6 d6 wu tién cao.

Péi véi khai niém, giai thich, mé ta chi tiét, va cac budc khac lién quan dén
céc giai phap k¥ thuét theo phuong 4n thuc hién sang ché dira vao thiét bi mang
thir nhat, tham khao cac phin mo ta clia ndi dung & phuong phép néu trén hoac
phuong an thuc hién khac. Cac chi tiét khong duge mé ta & day.

Theo phuong phap theo phuong 4n thyc hién sang ché, dua vao Fig.17,
phuong 4n thuc hién sang ché con d& xuét thiét bi mang 200. Thiét bi mang 200
trong tmg v6i thiét bi mang th hai & phuong phép néu trén theo phuong 4n
thuc hién, va c6 thé gdm bo xit Iy 210, bd nhd 220, dudng truyén hé thong 230,
bd nhan 240, va bd truyén 250. Bd xir Iy 210, bd nhé 220, bd nhan 240, va bd
truyén 250 dugc nbi bang cach sir dung dudng truyén hé théng 230. Bo nhé
220 dugc tao cAu hinh @8 Iuu trix 1énh. B6 xir Iy 210 dugc tao cAu hinh dé thuc
thi 1énh duge luu trit trong bd nhé 220, dé didu khién bd nhan 240 ¢ nhan tin
hiéu va dé diéu khién b6 truyén 250 dé truyén tin hidu, dé thuc hién cac budc &
phuong phép truyén thong khong day néu trén. BO nhan 240 va bd truyén 250
c6 thé 13 cing thuc thé vat Iy hodc cac thuc thé vat 1y khac nhau. Khi 1a cing
thuc thé vat 1y, bd nhan 240 va b truyén 250 c6 thé dugc goi chung 1a bd thu
phat.

Khi trién khai, cac chirc ning cua bd nhin 240 va bo truyén 250 c6 thé dugc
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trién khai béng cach st dung mach bd thu phat hodc vi mach bd thu phat danh
riéng. B xir 1y 210 c6 thé duoc trién khai bang cach st dung vi mach xt 1y
danh riéng, mach xit 1y, by x1r 1y, hodc b xir ly da néng.

Céc budc & phuong phép truyén thong khdéng diy néu trén co thé it nhit
gbm: |

tiép nhan {t nhit mot tin hiéu thir nhét, trong d6 mdi tin hiéu thir nhat gdm
th6éng tin nhin dién tuong tng, thong tin nhan dién tuwong trng dugc st dung dé
chi bao tai nguyén khéng gian thir nhit twong tng véi tin hiéu thir nhét, va
théng tin nhéan dién tuong tng con dugce su dung dé chi bao tap tai nguyén ma
c6 tai nguyén khong gian thir nhét;

xac dinh tin hiéu dap Ung theo it nhit mot tin hiéu thir nhét, tai nguyén
khong gian thir nhit tuong tmg véi tin hiéu thi nhit, va tip ti nguyén ma co
mdi tai nguyén khong gian thir nhit, trong d6 tin hiéu dap tmg dugc st dung aé
chi b4o it nhit mot tai nguyén khong gian thir nhit duge chon; va

giri tin hiéu d4p tmg dén thiét bi mang thir nhét.

M6t cach tuy chon, viéc xac dinh tin hi¢u dap tng theo it nhét mot tin hiéu
thtr nhét, tai nguyén khong gian thir nhit trong tmg vé6i tin hiéu thi nhét, va tap
t3i nguyén ma cé mdi tii nguyén khong gian thi nhat, trong d6 tin hiéu dap
tng duogc st dung dé chi bao it nhat mot tai nguyén khong gian thi nhit duoc
chon gbém:

x4c dinh, trong sb it nhit mot tin hidu thir nhit, tin hidu thi nhit théa man
diéu kién dinh trude; va

lwa chon, theo cac mirc do wu tién trong tmg v6i cac tip tai nguyeén, it nhat
mdt tai nguyén khong gian thur nhit trong sb cac tai nguyén khong gian thir
nhét twong Ung v6i cic tin hiéu thir nhit théa méan diéu kién dinh trude, va
thém thong tin nhdn dién cla tai nguyén khong gian thir nhét duge chon vao tin
hiéu dap Ung;

hoic, lua chon, theo cic mirc dd wu tién twong g véi céc tai nguyén khong
gian thir nhét, it nhit mot tai nguyén khéng gian thir nhat trong sb cac tai

nguyén khong gian thir nhét tim’ng {ing v6i cc tin hiéu thi nhit théa min didu
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kién dinh truéc, va thém thong tin nhan dién cda tai nguyén khong gian thir
nhét dugc chon vio tin hiéu déap ung.

Mot cach tuy chon, viéc lya chon, theo cac mic do uu tién tuong Ung véi
c4c tAp tai nguyén, it nhat mot tai nguyén khéng gian tht nhét trong sd cac tai
nguyén khong gian thir nhit trong tng véi chc tin hiéu thtr nhit théa man diéu
kién dinh trudc gom:

lua chon, theo cac mutrc dd uu tién tuong Umg véi cac tp tai nguyén va trong
sb c4c tai nguyén khong gian thir nhat trong Gng véi cic tin hiéu thi nhat thoa
min diéu kién dinh trudc, tai nguyén khéng gian thir nhit ma thudc tap tai
nguyén c6 do wu tién cao nhat.

Mot cach tity chon, viéc x4c dinh tin hidu thi nhit théa man diéu kién dinh
truréc gdm:

x4c dinh tin hiéu thir nhit ¢6 cudng d6 tin hiéu 16n hon hoic bing ngudng
tuong tng, trong d6 ngudng tuong ng nay la ngudng tuong ung véi tip tai
nguyén ma c6 tai nguyén khéng gian thir nhat tuong Gng voi tin hiéu thi nhét.

Tép tai nguyén c6 ngudng nho hon twong g véi do vu tién cao hon.

Ngoai ra, tdp tai nguyén ma cé tai nguyen khong gian thu nhét véi d6 rong
phu séng 16n hon tuwong tng c6 ngudng nhoé hon.

Mot cach ty chon, viée x4c dinh tin hiéu dap tng theo it nhit mot tin higu
thir nhét, tai nguyén khong gian thir nht twong g véi tin hiéu thix nhét, va tap
tai nguyén ma c6 mdi tai nguyén khong gian tha nhét, trong d6 tin hiéu dap
g dugc st dung dé chi bao it nhat mot tai nguyén khong gian thu nhit duoc
chon gdm:

x4c dinh, trong sb it nhat mot tin hidu thtr nhét, tin hiéu thir nhit théa man
didu kién dinh truéc; va

lwa chon cac tai nguyén khéng gian thir nhit twong tng véi tAt ca cac tin
hiéu thir nhét théa mén diéu kién dinh trudce, va thém thong tin nhan dién ctia
c4c tai nguyén khéng gian thir nhét dugc chon vio tin hiéu dép tng.

Déi v6i khai niém, giai thich, mé ta chi tiét, va cac budc khac lién quan dén

cac giai phap k¥ thuét theo phuong an thuc hién sang ché véi thiét bi mang tht
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hai, tham khao c4c phdn mo ta ndi dung & phuong phép néu tren hodc phuong
4n thuc hién khac. Cac chi tiét khong dugc mo ta & day.

Nén hiéu réng, theo phuong an thuc hién sang ché, bo xir 1y 110 hodc 210 co
thé 1 khéi xir Iy trung tdm (Central Processing Unit — CPU), hodc bd xtr 1y ¢6
thé 12 bd xt Iy da ning khac, bd xtt Iy tin hiéu sb (digital. signal processor —
DSP), fnach tich hop tng dung cu thé (application-specific integrated circuit —
ASIC), mang cbng dang trudong 14p trinh dugc (field programmable gate array
— FPGA) hoic thiét b 16gic 14p trinh duge khéc, cdng roi rac hoic thiét bi 16gic
tranzito, cum phén cing roi rac, hodc tuong tu. Bo xur ly dé nang c6 thé 12 b6 vi
it 19, hodic b xit Iy c6 thé 1 b xit Iy d4 biét bit ky hosc tuong tu.

B6 nhé 120 hodc 220 c6 thé gdbm bd nhé chi doc (read-only memory — ROM)
va bd nhé truy xuét ngiu nhién (random access memory — RAM), va clp céc
1énh va dit liéu cho bd xir Iy. Mot phin bd nhé ¢ thé con gdm RAM bat bién.
Ching han, bd nhé ¢6 thé con lru trir thong tin loai thiét bi.

Pudng truyén hé théng 130 hoic 230 c6 thé gdm khong chi dudng truyén dir
liu ma con dudng truyén cip ngudn, dudng truyén didu khién, dudng truyén
tin hiéu trang thai, va tuong tu. Tuy nhién, dé mo ta rd rang, cécr duong truyén
khac nhau dugc ky hiéu boi duong truyén hé théng trong so do.

Khi qua trinh trién khai, cic budc ciia phuong phap néu trén c6 thé dugc
trién khai béi mach 16gic tich hop ciia phan cimg trong bd xir Iy 110 hozc 210,
hoic bing cach st dung Iénh & dang phin mém. Cac budc clia cic phuong
phap duogc boc 10 dua vao cac phuong 4n thuc hién sang ché c6 thé dugc thuc
thi truc tiép boi bd xtr Iy phin cimg, hodc ¢6 thé dugc thuc thi béi to hgp phan
ctng va mddun phan mém trong b xir Iy. Mddun phdn mém c6 thé duoc dit
trong vat luu trir dd biét trong giai phap k¥ thuat, ching han RAM, by nhé
nhanh, ROM, ROM 14p trinh dugc hodc by nhé 14p trinh dugc x6a dugc béng
dién, hodc thanh ghi. V4t hru trit dugc dit trong bd nhé, va bo xtr 1y doc thong
tin trong b nhé va hoan thanh cac bude cia cidc phuong phap néu trén cung
v6i phin ctmg cia bo xir 1y. Dé tranh 13p lai, cac chi tiét khong duge md ta &

A

day.
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Theo phuong phap va cac thiét bi mang theo cac phuong an thuc hién néu
trén, dua vao Fig.18, phuong 4n thuc hién sang ché con dé xuét hé théng truyén
thong khong day 300. Hé théng truyén thong khong day 300 c6 thé gdm thiét bi
mang tha nhét duge thé hién trén Fig.16 va thiét bi mang thit hai dugc thé hién
trén Fig.17. Thiét bi mang thir nhat va thiét bi mang thir hai duoc tao cAu hinh
dé thyc thi cac buéc & phuong phép néu trén theo phuong 4n thuc hién.

Ngudi c6 hiéu biét trung binh trong linh vuc c6 thé hidu ring, & mo ta
thuan tién va ngén gon, dbi v6i qua trinh 1am viéc chi tiét tiét ctia thiét bi néu
trén, c6 thé tham khao qua trinh tuong mg & phuong phap néu tréﬁ theo
phuong an thuc hién, va cac chi tiét khong dugc md ta & day.

Theo mét sé phuong an thuc hién sang ché, nén hiéu ring thiét bi dugc bde
16, phuong phép, va hé théng c6 thé dugc trién khai theo cic cAch thic khac.
Chéng han, thiét bi dugc mé ta theo cac phuong 4n thuc hién chi 14 cac vi du.
Chéng han, viéc phan chia khéi chi 13 phan chia chirc ning 1ogic va c6 thé 1a
phan chia khéc khi trién khai thuec. Ching han, cic khdi hoic cac thanh phén c6 |
thé dugc két hop hodc dugce tich hgp vao hé théng khéc, hodc mdt sé ddu hiéu
6 thé bi bo qua hodc khong duoc thuc hién. Ngoai ra, cac ghép ndi 13n nhau
duoc hién thi hodc d& cap hodic cac ghép nbi truc tiép hoic cac két néi truyén
thong co thé duoc trién khai béng cach st dung mot sb giao dién. Cac ghép ndi
gian tiép hodc cac két ndi truyén thong gifra cac thiét bi hodc cac khdi co thé
duoc trién khai & cac dang dién, co khi, hodc cac dang khac. Céc khdi duge md
t4 du6i dang cac phan riéng ré& cé thé hoac khong tach riéng vé mit vat 1y, va
cac phin dugc hién thi duéi dang cac khéi c6 thé hoic khong thé 14 cac khéi
vat 1y, c6 thé duoc dit & mot vi tri, hodc c6 thé dugc phan tin trén cac khéi
mang. Mot phé‘m hoéc tAt ca cac khdi c6 thé duge lua chon theo cac nhu ciu
thuc dé dat dugc cac muc dich ctia cac gidi phap theo cic phuong an thuc hién
sang ché. Ngoai ra, cac khéi chitc ning theo cac phwong an thuc hién sing ché
c6 thé dugc tich hop vao mot khéi xir 1y, hodc mdi khdi trong cac khdi c6 thé
tdn tai doc 1ap v& mit vét 1y, hodc hai hodc nhiéu khdi dugc tich hop vao mot

khéi. Khéi tich hop c6 thé duoc trién khai & dang phin ciing, hoic ¢6 thé dugc
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trién khai & dang phin ctrmg bén canh khéi chirc ning phéin mém.

Khi khéi tich hop néu trén duge trién khai & dang khéi chirc nang phin mém,
khdi tich hop c6 thé dugc luu trix trong vat hru trit may tinh doc duge. Khéi
chirc niang phin mém duoc luu trit trong vt luu trit va gdm vai 1énh dé ra Iénh
thiét bi may tinh (cé thé 13 may tinh ca nhin, may chu, hodc thiét bi mang
khong day) dé thuc hién cac bude ciia cac phuong phap dugc md ta theo cac
phuong &n thuc hién sang ché. Vat luu trit néu trén gdm: vat bat ky ¢ thé luu
trlr ma chuong trinh, nhu 4 nhé nhanh USB, dia cing thdo duge, ROM, RAM,
dia tir, hoac dia quang.

Dbi v6i mot sd chire ning cu thé cua thiét bi, hé théng, hodc thiét bi, tham
khao phan mo ta & phuong phap néu trén theo phuong 4n thyc hién.

Cubi cing, luvu ¥ ring cac phuong 4n thuc hién néu trén chi duge nhim dé
md ta cac giai phap k¥ thuét sang ché nhung khong nhiam giéi han sang ché.
Mic du sang ché duoc mo ta chi tiét dua vao céac phuong an thuc hién néu trén,
ngudi cb kién thic trung binh trong linh vuc nén hidu ring ho van c6 thé thuc
hién céc cai bién véi cac giai phap k¥ thuat dugc mo ta theo cdc phuong an
thuc hién néu trén hodc co thé thuc hién cac thay thé tuong duong ddi vai mot
s6 déu hiéu k¥ thuft ciia nd, ma khong xa roi pham vi clia cac giai phap k¥

thuat theo c4c phuong 4n thuc hién sang ché.
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YEU CAUBAO HO

1. Phuong phap truyén thong khong day bao gbm cac budc:

x4c dinh m tin hiéu tht nhit, m t3i nguyén khong gian thir nhét 1dn luot
tuong ing véi m tin hiéu thu nhét, va tap hop tai nguyén ma cé mdi tai nguyén
trong tai nguyén khong gian th nhét, trong d6 m 12 sd nguyén duong;

truyén mdi tin hiéu trong m tin hiéu th nhét trén mdi tai nguyén khong
gian thir nhat trong tng dén thiét bi mang thit hai, trong d6 mdi tin hiéu trong
m tin hiéu thir nhét 13 tin hiéu kénh quang b4 vt 1y (physical broadcast channel,
PBCH) va bao gdm théng tin nhan dién twong tng dé chi bao tai nguyén khong
gian thtr nhét tvong (mg vai tin hidu thir nhit, va trong d6 tin hiéu thtr nhat con
bao gdm théng tin dugc mang bdi PHCH mang, trong bit rénh 16i, ky tw nhan
dién tap hop dé chi bao tip hop tai nguyén ma c6 tai nguyén khong gian thir
nhit twong tg;

nhén tin hiéu dép tmg tir thiét bi mang thi hai, trong d6 tin hiéu dap ung
bao gém théng tin chi bio n trong m tai nguyén khéng gian thi nhét, van 13 sb
nguyén duong; va

truyén tin hiéu thir hai dén thiét bi mang tht hai trén k tai nguyén khong
gian th hai dugc chon tir n tai nguyén khong gian thir nhat theo tin hiéu dép

g, trong d6 k 12 s6 nguyén duong.

2. Phuong phap theo diém 1, trong d6 thong tin nhan dién tuong Ung bao gdm
thong tin nhan dién tdp hop dé chi bao tAp hop tai nguyén ma cé tai nguyén
khong gian thtr nhit, va thong tin nhan dién tap hop 1a:

ky tu nhan dién tdp hgp dugc bao gém trong tin hiéu thir nhét; hoic

loai chudi dugc bao gdm trong tin hiéu thir nhét; hoic

loai ma xéo tron dugc bd sung cho thong tin trong tin hiéu thir nhét; hoic

loai mat na duoc bd sung cho thong tin trong tin hiéu thir nhét; hoic

céch thirc tinh toan ma du tudn hoan (cyclic redundancy code, CRC) clia

théng tin trong tin hiéu thir nhat.
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3. Phuong phép theo diém 1, trong d6 the truyén tin hi¢u thtr hai dén thiét bi
mang thir hai trén k tai nguyén khong gian thir hai theo tin hi€u dap tmg bao
gbm:

xac dinh s tai nguyén khong gian thir nhét theo tin hiéu dap tmg, trong d6
s 14 s6 nguyén duong; va

x4c dinh k tai nguyén khong gian tht hai tuwong Ung véi s tai nguyén
khéng gian thir nhét, va truyén tin hiéu th{r hai dén thiét bi mang thtr hai trén k

tai nguyén khong gian thir hai.

4. Phuong phap theo diém 3, trong d6 viéc x4c dinh s tai nguyén khong gian
thir nhét theo tin hiéu d4p Gng bao gdm budc:

xéc dinh, trong sb n tai nguyén khong gian thi nhit duoc chi bao béi tin
hiéu dap tmg, s tai nguyén khong gian thir nhét theo cac d6 uu tién tuong (mg

vGi cac tp hop tai nguyén ma cé tai nguyén khong gian thir nhét.

5. Phuong phép theo diém 4, trong d6 viéc xac dinh, trong s6 n tai nguyén
khong gian thir nht dugc chi b4o boi tin hiéu dap tmg, s tai nguyén khong gian
thtr nhit theo cac d0 uu tién twong Ung véi cac tip hop tai nguyén ma cé tai
nguyén khéng gian thi nhit bao gbm céc budc:

xé4c dinh, trong s tai nguyén khong gian tht nhét duoc chi bao boi tin
hiéu dap Umng, tai nguyén khong gian thu nhét ma thudc tap hop tai nguyén cd
d0 uu tién cao nhét; va

xac dinh, trong s tai nguyén khong gian tht nhit dugc chi bao boi tin
hiéu dap ng, tai nguyén khong gian thu nhét thudc tap hop tai nguyén c6 dd

u tién cao nhét, dé tao s ti nguyén khong gian thir nhét.
6. Phuong phép theo diém 4 hoic 5, trong d6 tap hop tai nguyén ma co tai

nguyén khong gian thi nht co chiéu rong phu séng 16n hon tuong ung véi do

uu tién cao hon.
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7. Phuong phép theo diém 3, trong d6 viéc xac dinh s tai nguyén khéng gian
thir nhét theo tin hidu dép ng bao gdm budc:

xé4c dinh, trong sd n tai nguyén khong gian thi nhit dugc chi bao béi tin
hiéu dap tmg, s tai nguyén khong gian thr nhét theo cac dd wu tién trong mg

véi tai nguyén khong gian thir nhét.

8. Phuong phép theo diém 7, trong d6 viéc xac dinh, trong s n tai nguyén
khong gian thir nhit dugc chi bao béi tin hiéu dap ung, s tai nguyén khong gian
thtr nhat theo cac d6 wu tién twong Umg véi tai nguyén khong gian thi nhit bao
gdm budc:

lra chon tai nguyén khong gian thir nhit c6 d6 wu tién cao hon trong sd n
tai nguyén khong gian thir nht dugc chi bao béi tin hiéu dép tng, cho dén khi

s tai nguyén khéng gian thir nhit dugc chon thoa man diéu kién dinh trudc.

9. Phuong phép theo diém 8, trong d6 thiét bj mang th hai 13 mot trong cac
thiét bi mang, trong do diéu kién dinh trude chinh 13 cac yéu cau phu séng clia

tat ca cac thiét bi mang dugc thod man.

10. Phuong phap theo diém bat ky trong s cac diém tir 7 dén 9, trong d6 thiét
bi mang thir hai 1a mot trong cac thiét bi mang, trong d6 néu cé sb luong 16n
thiét bi mang chi bao tai nguyén khong gian thi nhét nho st dung tin hiéu dap

ung, tai nguyén khong gian thir nhét ¢ d6 uu tién cao.

11. Phuong phap truyén thong khong diy bao gbm céc budc:

nhan mot hodc nhiéu tin hiéu thit nhét, trong do mdi tin hiéu trong tin hiéu
thir nhét 13 tin hiéu PBCH va bao gdm théng tin nhan dién trong tmg dé chi
béo tai nguyén khong gian thi nhét twong Gmg véi tin hiéu thu nhét, va trong
d6 tin hiéu tht nhét con bao gdm théng tin duge mang bdi PHCH mang, trong
bit ranh rdi, ky tu nhan dién tip hop dé chi bao tap hop tai nguyén ma cé tai
nguyén khong gian thir nhét twong tng;
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x4c dinh tin hiéu dap Ung theo tin hi€u thu nhét, tai nguyén khong gian
thir nhat trong Ung v6éi mdi tin hiéu trong tin hidu thir nhat, va tap hop tai
nguyén ma c6 mdi tai nguyén khong gian tht nhét, trong d6 tin hiéu dap tng
dugc st dung dé chi bao it nhét mét tai nguyén khéng gian thi nhét duoc chon
dugc chon tir tai nguyén khong gian thir nhit dugc lién két v6i tin hidu thir nhit;
va

truyén tin hiéu dap tmg dén thiét bi mang thi nhat.

12. Phuong phép theo diém 11, trong d6 viéc xac dinh tin hiéu dap tng theo tin
hiéu thir nhét, tai nguyén khéng gian thit nhit twong tng v6i tin hiéu thi nhit,
va tap hop tai nguyén ma cé mdi tai nguyén khong gian thir nhit bao gdm
bude: |

x4c dinh, trong s6 tin hiéu thir nhit, mét hoac nhidu tin hi¢u thoa méan diéu
kién dinh trudc; va

lya chon tai nguyén khong gian thwr nhét twong Gmg voi cac tin hiéu thir
hai thoa mén diéu kién dinh trudc, va bd sung théng tin nhdn dién cua tai

nguyén khong gian th nhét dugc chon vao tin hiéu dép tmg.

13. Phuong phép theo diém 11, trong d6 viéc xac dinh tin hiéu dap tng theo tin
hiéu thir nhét, tai nguyén khong gian tht nhit trong tmg v6i moi tin hiéu trong
tin hiéu tht nhét, v tap hop tii nguyén ma c6 mdi tai nguyén khong gian thi
nhit bao gdm céc budec:

xac dinh, trong sb tin hiéu tha nhét, mot hoic nhiéu tin hiéu th hai thoa
man diéu kién dinh truéce; va

lura chon, theo cac d0 wu tién tuong tng voi cac tap hop tai nguyén, it nhit
mot tai nguyén khong gian thu nhit trong sb tai nguyén khong gian thi nhéat
twong tmg v6i cac tin hiéu thir hai thoa min diéu kién dinh truée, va bd sung
thong tin nhin dién cta tai nguyén khong gian thir nhét duoc chon vao tin hiéu
déap tmng; hodc

lua chon, theo cac do wu tién tuong Gmg véi tai nguyén khong gian thi
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nhAt, it nhit mot tai nguyén khong gian thir nht trong s6 tai nguyén khong gian
thtr nhét twong Gng véi cac tin hiéu thir hai thoa mén diéu kién dinh truéc, va
bd sung thong tin nhan dién cla tai nguyén khong gian thir nhat dugc chon vao

tin hiéu dap Ung.

14. Phuong phép theo diém 12 hodc 13, trong d6 viéc xac dinh mot hozc nhidu
cac tin hiéu th{r hai thod man diéu kién dinh truéc bao gém budc:

xac dinh tin hiéu thir nhét c6 cuong d6 tin hiéu 16n hon hoac béng ngudng
tuong mg, trong do ngudng twong Ung la ngudng tuong Ung voi tap hop tai

nguyén ma c6 tai nguyén khéng gian thir nhét trong Gmg vai tin hiéu thir nhat.

15. Phuong phép theo diém 13 hoic 14, trong d6 viéc Iua chon, theo cac d6 uu
tién tuong Gmg vGi cac tdp hop tai nguyén, it nhét mot tai nguyén khéng gian
thir nhit trong sb tai nguyén khéng gian thit nhét trong mg véi cac tin hiéu thir
hai thoa mén diéu kién dinh truéc bao gdm bude:

lua chon, theo cac dd uu tién tuwong ing vdi cac tdp hop tai nguyén va
‘trong sd tai nguyén khong gian thir nhit trong Ung v&i cac tin hiéu thir hai thoa
mén diéu kién dinh trudc, tai nguyén khong gian tha nhit ma thudc tap hop tai

‘nguyén c6 dd uu tién cao nhat.

16. Phuong phap theo diém 15, trong d6 tip hop tai nguyén c6 ngudng nhé hon

tuong Ung voi do uu tién cao hon.

17. Phuong phap theo diém 16, trong d6 tap hop tai nguyén ma c6 tai nguyén
khong gian tht nhit c6 chiéu rong phi séng 16n hon trong ing véi ngudng nho

hon.

18. Thiét bi mang, bao gém bd x1r 1y, bé nhd, va bd thu phat, trong d6 b nhd
duoc tao cAu hinh dé Iuu trir 1énh, bd xir Iy dugc tao cAu hinh @ thyc thi 1énh
duoc luu trit trong bo nhd, dé didu khién bd thu phat thuc hién truyén va nhan
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tin hiéu, va khi bd x1t ly thuc thi 1énh dugce luu trit trong bd nhg, thiét bi mang
duoc tao cAu hinh dé thuc hién phuong phap theo diém bit ky trong sb cac
diém tir 1 dén 10.

19. Thiét bi mang, bao gdm b xit Iy, bd nhd, va b thu phat, trong d6 bd nhé
duogc tao cAu hinh dé luu trir 1énh, bd xit Iy duoc tao cu hinh dé thuc thi 1énh
dugc luu trit trong b nhé, dé diéu khién bd thu phat thuc hién truyén va nhan
tin hiéu, va khi bd xir Iy thuc thi Iénh dugc luu trit trong bo nhé, thiét bi mang
dugc tab chu hinh @ thuc hién phuong phap theo diém bét ky trong sb cac
diém tir 11 dén 17.

20. Hé théng truyén thong khéng day bao gbm thiét bi mang theo diém 18.

21. Hé théng truyén thong khong day bao gdm thiét bi mang theo diém 19.
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2/16

Thiét bi mang thir nhét : Thiét bi mang thit hai

101: X4c dinh m tin hiéu thi¥ nhat, t4i nguvén khéng gian the
nhat teeng tng voi moi tin hifu thir nhat, va tip tai nguyén
ma cé moi tai nguvén khéng gian thi nhat

_102: Gii tin hién thie nhit trén moi tai nguyén khéng gian the
nhat rong g

103. Nhén it nhit mét tin hidu thir nhat

104. X4c dinh tin kit dép tng

- ——— 105, Gl tin hicu dap tng

106. Nhin tin hitu dép dng

107, Gixi tin hiu thi hai trén k t2i nguyén khong gian thie  —a
hai

Fig.3
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B4
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Thiét bj mang thir nhat Thiét bi mang thir hai

101. Xdc dinh m tin hi¢u thi¥ ohat, tai nguyén khong gian
thi¥ ohat hrong (ng voi moi tin hidu thie nhat, va tép tai
nguyén ma co moi tal ngrvén khong gian thir nhat

| 102 G tin higu thix nhét trén mdi tai nguvén khéng gian thir -
nhat hrong eng

103. Nhan it nht mét tin hidu thi nhit

1041. Xéc dinh, trong s6 i nhat mét tin hiu thir nhat,
tin hidu thit nhit thoa min didn kién dinh tnrdc

1042, Lya chon, theo cac d3 wa tién tweng dng voi cac
tap t3i nguvén, it nhat mét 4 neevén khing gian tht
nhét frong sé céc tai nguyén khing gian thit nhét frong
tng véf cdc tin higu thi nhir théa min didu kién dinh
trirge, va thém thing tin dinh danh cia ta nguvén khéng
gian thit nhit dree chon vio tin higu dap tng

103. Giri tin hidu dap ing dén thift bi
tin b g -
‘ mang thi nhat

106. Nhén tin hiéu dap tng

| 107. Gixi tin hicu thit hai trén k tAi nguyén khong gian thiy  —a
hai

Fig.5
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Thit b mang thi i

101, Xéc dinh m tin hida i rhat, thl npuvén khéng gian
thir nhat frong um. V&I moi tin hidu thi ahat, vi tap ta
Aguvén ma oo muatamﬂmm khong gian thy bt

" nhdt fromg tng

102, Gmtmluﬂuﬂmnlm trén mot ta ngrven khonz glan thy -

103, Nhin it nhat mot tin hidu thi nhat

%

1041. Xic dinh, trong s6 it nhat mdt tin hi¢u thir rhat,
tin higu thir nhit thoa mén didu kién dinh trede

i
H

i

1043, Lyra chomn, theo cc 46 wu tidn trong fng voi cac tai
nguvén khong gian thir nhat, it nhat mét td nzuyen
khdng gian thi nhat trong =6 cac tal nguyen khing gian
thit nhat teong wng voi cac tin hidgu the nhit théa min
didu Wgn dinh trede, va thém théng tin dinh danh cta ta
nguvén khéng gian thir nhat dwoc chon vao tin higu dap
ung

105, G tin hidu dip dng den thiet b
mang thi ohiat

106. Nhan tin hicu dap tmg

bt

e $ T, Gz tin b thik hai trén k tai nguyvén khéng gian iy —pe

Fig.6
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Thigt bj mang thir nhat Thiét bi mang thit hai

i

101, Xéc dink m tin hida thuf tibtdt tatﬂgu”:ﬂ khong gian
thir nhat twong ng voi mdi tin hidu thi nhat, va tap ta
nguvén ma ob mod t3 nguven khong gan the shat

102, Gui tin hidu thiy nhat trén mdi thi nguvén khéng gian thiy >

zﬁm{ frong tag

103, Nhin it nhat mét tin hidu thix nht
|

11041 Xdc dinh, trong 50 it nhit mdt tin hifu thi ahat,
tin hifu thir nhat thoa man dieu kifn dinh trude

H
i
i

1044. Lira chon cac tai nguvén khing gian thi nhat
‘fireng tng vai 13t ci cac tin hidu th nhat théa man |
Eheu L’ien dinh trede, va thém théng tin dinh danh |
chia cac tal nguvén khing gian thi nhat dugc chon

wao tin hiu dap tng

105, Giri tin hidu dap éng dén thitt bi
- mang thir nhat

106. Nhan tin lidu dap vng

S— ;G" Gud tin hifu thiv hs:u trén k ta nguvén khéng gian iy wepe

Fig.7
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Thiét bi mang thiv nhat Thiét bi mang thi hai

101. Xac dinh m fin hidu thi nhét, tai nguyén khéng gian thi nhjit
trong Gng voi méi tin hifu thik nhit, va tip ta nguvén ma o mot
tal nzuvén khéng gian thir nhat

102. Gud tin hidu thi nhat trén mof tai nguyén khong gian thie
nhat hrong tng

103. Nhin it nht mét tin higu thir nhat

T
1041 Xac dinh, trong s6 it nhit mdt tin higa dir nhat, tin :
higu thit nhét théa man dicn kén dinh trwde

11

10420, hea chon. theo cac 48 wu tén fwrong ng vii cac
tap tai nguvén va frong s6 cac tai nguvén khong gian thir
nhit fwong tng v6i cac tin hidu thit nhat théa man didu
kign dinh tredc, tai neuvén khéng gian thir nhit ma thudc
t3p tai nguyén co 4§ wu tién cao nhat

105. G tin hidu ddp dng

e JEE——

106. Nhan tin hiéu dap dng

o 107 G tin higu thit hai trén k tai nguvén khéng gian tht hai

Fig.8
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Thiét bi mang thit nhat Thiét bi mang thi hai

101. Xéc dinh m tin hiéu thit nhét, ti nguvén khéng glan
thit nhét tirong wng vt moi tin hiu thi nhit. va thp ti
nguvén ma cb méi tai nguyén khéng gian thi nhét

102. Gt tin hicu thit nhat trén mdi ti nguyén khong gian thik
" £, . - —
nhat frrong wng

103. Nhan it nhat mot tin hidu thie nhat

104. Xac dinh tin hidu dap wng

e 105. G tin hiéu dép trng

106. Nhan tin higu ddp tng

|
1071. X4c dinh s tai nguyén khéng gian thi nhét theo tin

hifu dap tng
| Gl tin hidn thix
1072. Xéc dinh k tai nguyén khéng gian thit hai trong (ng | hai trénk tal .
01 s tai nguvén khong gian thi nhat nguyén khong
gian thit hai

Fig.9
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Thiét bi mang thi nhét Thiét bi mang thir hai

101. Xac dinh m tin hiu thtr nhét, tai ng‘men khéng gian
thir nhat twong n’ng*u:n mdi tin hicu thit nhit, va tap tai
neuvén ma o6 mot tat nguvén khoag gian thir nhat

102. G tin hicu thit nht trén mdi ti nguyén khong gian thir
[ uhit trong ng >

10%. Nhan it nhit mot tin hidu thiv nhat

|

104. Xéc dinh tin hidu dép Gng

105, G tin higu dép temg

106. Nhin tin hidu dép tng

I

108. X4c dinh. trong s6 n tai nguvén khéng gian thi nhét
dizge chi bao boi tin hidu ddp tng s tai nguyén khing gan
thn nhit theo cac d6 wu tién trong ne véi cac thp téi
nguvén ma cé cac tai nguvén khéng gian thi ohat

[ Gt tin hida thie
1072. Xac dinh k 13 nguvén khéng glan thi hai teeng vng _hai trén k tat
vt s tal nguvén khing pian thi nhat nguvén khong
gian thir hai

Fig.10
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Thiét bi mang thir nhét

|

101. Xac dinh m tin hidu fhi ohit t3i nouyén khong gian
thi¥ nhat twong Gng véi moi tin higu thi nhat, va tap tai
nguvén mé cb moi tai nguyén khéng gian thit nhat

—nhét trong tng

102. Gii tin hiéu thi nhit trén mai tai nouvén khong gian thi

Thiét bi mang thit hai

103. Nhan it nhit mét tin higu tht nhat

104. Xac dinh tin higu ddp 1ng

e 105 G tin hién ddp ing

106. Nhan tin hiéu dép vng

i

1080. xac dinh, trong s6 cac ta nguvén khéng gian thit nhat
drge chi bao bét mai tin higu d4p tng. taf nouvén khing
oian thir nhat ma thudc tip thi nguvén of d6 wu tiga cao
nhat, v st dung. trong sé céc tai nguvén khéng gian thi
nhat dwge chi bdo béi tht ca cac tin hicu ddp tng, cdc ta
nguvén khing gian tht nhir ma thudc tap i nguvén 6 4§
wu tién cao nhat, &€ tao s téi nguyén khong gian the nhat

1

1072, Xac dinh k t3 nouyén khing gian the hai twong tng
w01 5 taf nguvén khing gian thi nhat

G tin higu the
hai trén k ta
_nguyén khing

can thithai |

Fig.11
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Thiét bi mang thit nhat

101. Xac dinh m tin higu the nhat, t3f nguvén khéng gian
thi nhat nreng ng vwoi moi tin hidu thd nhat v3 t3p ta
nguyén méa cb moi tai nguvén khing gian thit nhat

—nhit trong ing

102. Gt tin hidu thit nhét trén mdi tai nguvén khéng gian thi

Thiét bi mang thit hai

-

103. Nhan it nhét mat tin hidu thir nhie

|

104. Xac dinh tin higu dap ing

" 105, G tin hifu ddp ing

106. Whan tin hiéw ddp dng

]

109. Xéc dinh. trong s6 n tai nguyén khing gian thi nhat
duge chi bao béf tin hiéu ddp vng s tai nguvén khéag gian

khéng gian thi nhét

thit nhit theo céc &5 wu tién fwong tng voi cac tai nguvén |

1072, Xac dinh k t3 nguvén khong gian thir hai twong tng

-nguvén khing  —#-

G tin hidu thit
haitrénk tal

v6i 5 tai nguven khéng gian thit nhat

gian thit hai

Fig.13
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Thiét bi mang thi nhat Thiét bj mang thit hai

101. Xéc dinh m tin hiéu the nhat, 1 nguvén khéng gian
thit nhat frong tng véi moi tin hiéu e nhat va tap tal
nguvén ma cb mot tal nguvén khing gian thi nhat

102. Gixi tin higu thir nhat trén méi tai nguyén khéng gian thiy
ahat teeong dng

1103, Nhian #t nhat mét tin hign thi nhat

l

104. Xdc dinh tin higu dap ting

105. G tin hiéu dap ang

i ——

106. Nhan tin hitu ddp dng
|

1090. Tét hon 13 kra chon ti nguvén khéng gian thit nhat
v6i 43 wu tidn cao hon trong 56 n tAi nouvén khéng sian thit
nhit dwgc chi bdo béi tin hidu dap dng, cho dén ki s tai
neuvén khing gian thir nhat dirge chon thoa man difu kién

Ginh trede L
| Gt tin higu tht
B P o . hat trén k tat
1072, Xac dinh k t4i nguvén khing stan thit hai trong dng en 1h3
vOi s thi neuyén khéng gian thit nhat Thguyen kong -
N = == gian thit hai

Fig.14
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Fig.15

Thiét bi mang thiz nhat 100

B§ Iy 110 B nhan 140

G

f/
130 —
B§ nhé 120 B§ truyén
150
Fig.16
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Thiét bi mang thi hai 200

Béxzly210 | | B§nhin 240

I I

230 :
B§ nhé 220 B§ truvén
250

Fig.17

Hé thing truyén théng khéng day 300

Thiét bi mang
thit hai

i.!’
/
/
z x { _—tra £ F
Thict bimang |/ | Thiét b mang
thit rhat /1 thii hai
|
3,
'

| Thiét bj mang
¥t hai

Fig.18
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