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cap dudi dang cac BRU (basic resource unit - khdi tai nguyén co ban) cho cac phién truyén
v6i nhitng nguoi ding tuong mg. Toan tir to hop 1a phép hoan vi theo hang hoic theo cot
dé t6 hop, trong mdi chir ky 0, cac hang hoic cic cot cua cac chir ky co ban twong tng.
Cac hang hodc cac cot biéu thi cac chudi cua cac dai tAn sb & mot khoang thoi gian hoic
cac chudi cua cac khoang thoi gian duge phan phdi & mot dai tin sé. Theo cach khac, toan
tr to hop 13 bude nhay trong BRU. Céc phuong an thuc hién cling gdm viéc tao cac nhoém
BRU c6 cac chir ky 40. Mdi nhom BRU duoc cung cip cho ngudi dung tuong Gneg.
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Linh vire k§ thuit dwge dé cap

Séang ché lién quan dén linh vuc céng nghé truyén thong, va, theo cac
phuong 4n thuc hién cu thé, dén hé théng va phuong phép tang khoang
chit ky mat do thép.

Tinh trang ky thuit ciia sing ché

Viéc ghép kénh mién m3 trén diéu bién da kénh mang la phuong tién
da truy nhép hiéu qua, nhu trong cc hé théng MC-CDMA (multi-carrier-
code division multiple access _ da truy nhap phan chia ma nhiéu kénh
mang), LDS-OFDM (low density signature-orthogonal frequency-
division multiplexing — ghép kénh phan chia tan s truc giao chir ky mét
d6 thép), vd4 SCMA-OFDM (sparse-code-multiple access-orthogonal
frequency-division multiplexing — ghép kénh phan chia tin s truc giao
da truy nhap ma thua). Ung dung tiém ning cia SCMA-OFDM 14 truyén
khong cho phép khong cé hoic tin hidu thip va chi phi bd sung didu
khién dé truyén géi nho. Thach thirc cho UL (Uplink — lién két 1én) trong
viéc truyén khong phép chinh 13 bs nhén ciia UL c6 thé khong biét ngudi
dung nio va bao nhiéu ngudi dung mudn truy nhdp mang. Trong truong
hop nay, c6 kha ning xung dot gitta cac chir ky (ddi v6i nguoi dung), dan
dén giam hiéu ning. Véin dé khéc 1a d6 phirc tap cao khi do tin hiéu chit
do lugng 16n cac tin hiéu cha va anh xa nhidu — mét gitta cac chir ky va
céc tin hiéu chi. Can co cdu va phuong phép ting khoang chit ky mat dé

thép dé vuot qua cac van dé hodc cac thach thirc trén day.
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Ban chit ky thudt ciia sdng ché

Khia canh cua sang ché dé& xuét phuong phap dugc trién khai bsi
thanh phan mang. Phuong phap nay cung cép khoang chit ky duoc tdng
cho céc phién truyén ghép kénh cho céc ngudi ding gdm thu thip nhém
chit ky co ban va tao nhém chit ky 4o sir dung thut toan t6 hop trén céc
chir ky co ban. M&i chit ky 40 bao gém td hop ctia it nhat mét vai chit ky
co ban. Sau d6, médi chit ky a0 dugc cung cip dudi dang BRU (basic
resource unit — khéi tai nguyén co ban) cho phién truyén ngudi ding.

Khia canh khac ctia sang ché dé xuét phuong phép duoc trién khai béi
thanh phan mang dé hd trg cic chit ky mat d6 thip cho cac phién truyén
ghép kénh cho cic ngudi dung. Phuong phép nay gém tiép nhén céc BRU
cho cac ngudi dung. Cac BRU ¢6 céc chit ky 4o, mbi chir ky 40 gdm td
hop cta céc chit ky mat d thdp. Phuong phap con gbm giai tuong quan
céc chit ky 40 dé thu hep danh sach ctia c4c tin hiéu chi. Tdng sé cac chit
ky 4o duoc tao cdu hinh vuot qua téng sd cac chit ky mat do thép kha
dung. Sau d6, cac kénh dugc ude lugng bang cach st dung danh sach cia
cac tin hiéu chu.

Khia canh khéc nita ciia sang ché dé xuit thanh phin mang d& h3 tro
khoang chir ky dugc ting cho cac phién truyén ghép kénh cho cac nguoi
dung gdém b6 xir 1y va vat luu trit may tinh doc dugc chira chuong trinh
dé thyc thi boi bd xtr 1y. Chuong trinh gdm c4c 1énh d tiép nhan cac
BRU cho céc nguoi dung. Cac BRU c6 céc chit ky 40. Mdi chit ky 40
gbm t6 hop cua cac chit ky co ban. Chuong trinh con gdm céc 1énh dé
giai twong quan céc chit ky 40 ¢ thu hep danh sach cia cac tin hidu chu,
trong d6 tong s6 luong clia céc chit ky &0 dugc tao cAu hinh vuot qua
tong sb luong cua cac chit ky co ban kha dung. Chuong trinh con céu
hinh thanh phin mang d& uéc luong céc kénh bang cach sir dung danh

sach cua cac tin hiéu chu.



24200

Phén néu trén d3 phéac théo kha rong cac diu hiéu cua phuong an thuc
hién séng ché ¢ phin mo ta chi tiét sang ché dudi day c6 thd dugc hidu
15 hon. Cac ddu hiéu va uu diém bd sung cua cac phuong an thuc hién
sang ché s& duogc mo ta duéi day, tao thanh ddi tuong cla cic diém yéu
cau bao ho sang ché. Ngudi c¢6 hiéu biét trong linh vuc nén hiéu rang y
niém va cac phuong an thuc hién cu thé duoc boc 16 cb thé dugc st dung
ngay lam co s& dé chinh sira hoic thiét ké cic cAu truc khac hodc cac xur
ly @ thuc thi cic muc dich tuong tu cua sang ché. Ngudi c6 hiéu bibt
trong linh vuc nén hiéu ring cac cu trac tuong duong khong xa roi
nguyén 1y va pham vi clia séng ché nhu dugc néu trong cac didm yéu cau

bao ho.

M0 ta vin tit cAc hinh vé

Dé hiéu toan dién hon v& sang ché, va cac vu diém cta né, phin vién
dan dugc thuc hién d&n cac phan mé ta dudi day c6 dua vao cac hinh vé
di kém, trong d6:

Fig.1 minh hoa vi du b6 tiép nhén dic trung dé truyén chit ky mat do
thap;

Fig.2 minh hoa b¢ tiép nhan cai tién bang cach sir dung khoang chit ky
mét d6 thip duoc ting theo phuong 4n thuc hién sang ché;

Fig.3 minh hoa cdc BRU bao gbm céc chir ky co ban;

Fig.4 minh hoa céc chir ky a0 dugc tao bsi phép hoan vi theo cot cta
cac chir ky co ban theo phuong an thuc hién;

Fig.5 minh hoa c4c chir ky 4o dugc tao bdi phép hoan vi theo hang cua
cac chit ky co ban theo phuong an thuc hién ;

Fig.6 minh hoa céc chir ky 4o dugc tao bdi budc nhay chir ky trong
BRU theo phuong an thuc hién ;

Fig.7 minh hoa céc chit ky a0 dugc tao bdi budc nhay chit ky trong
BRU va gitra cac BRU theo phuong an thuc hién;
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Fig.8 12 Iuu d6 minh hoa phwong phép ting khoang chir ky mat do thap
cho céc phién truyén ghép kénh cho cic ngudi dung theo phuong an thuc
hién; va

Fig.9 14 so db hé théng xtr 1y 1am vi du ¢6 thé duge st dung dé trién
khai cac phuong an thyc hién khac nhau.

Céc sb chi dan va ky hiéu tuong ung trong cac hinh vé khac nhau
thudng dé cap dén cac phin twong tng trir khi c6 chi din khac. Cac hinh
vé& duoc v& d& minh hoa 15 rang cac khia canh tuong ung cla cic phuong

an thuc hién va khong nhét thiét duogc vé theo ty 1€.

M0 ta chi tiét sang ché

Viéc thyc hién va st dung cac phuong 4n thuc hién wu tién duogc dé
cap chi tiét dudi ddy. Tuy nhién, nén hidu ring sang ché d& xuét nhidu
kh4i niém séng tao 4p dung dugc ma cé thé duoc trién khai trong nhiéu
ngit canh cu thé. Cac phwong 4n thuc hién cu thd dugc dé cap chi minh
hoa céc céach cu thé dé thuc hién va st dung sang ché, va khong nham
gi6i han pham vi ciia sang ché.

Céc cach thic tiép can dé thiét k& cac chit ky mat do thip din dén vién
c¢6 s6 luong chit ky han ché, 1am tang kha ning va cham chir ky va dan
dén viéc do tin hiéu cha c6 do phirc tap cao va do phirc tap bd tiép nhan
cao. S6 luong t6i da cac chir ky mat do thip (LDS — low density
signature) dua trén d¢ dai cua chir ky dugc st dung, duoc goi 1a hé sb trai
rong, va tdc d6 va cham (sb luong cac thanh phan khac khong xép
chéhg). Tdc d6 va cham cang thip va do dai chit ky cang ngin, thi do
phirc tap bo tiép nhan cang thip. Viéc tang s6 luong cac chit ky LDS kha
dung theo cach truyén théng yéu ciu it nhat mot trong cac budc ting hé
sb trai rong va ting hé s qua tai. Ca hai céch tiép can din dén d6 phirc

tap b6 tiép nhan cao hon.
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Céc phuong 4n thuc hién dugc dé xudt & day dé ting khoang chir ky
mit do thap cho cic phién truyén ghép kénh cho cac nguoi dung. Cac
phuong 4n thuc hién gdm viéc sir dung chix ky 4o dan xuét hoic dugc xay
dung bang cach st dung cac chix ky thanh phan, & diy dugc got 1a céc
chit ky co ban, theo mot hodc nhiéu toan tir dé td hop céac chit ky co ban.
Chang han, cé4c chit ky co ban duoc t6 hop bang cach sir dung phép hoan
vi, budc nhay chudi, hoic cac phép toan thich hop duge mé ta duéi day,
@ thu thap céc chit ky 40. Viéc tao va sir dung chit ky 4o (béng cach sir
dung t& hop ciia cac chir ky co ban) 4nh xa khoang thr nhét ciia cac chir
ky co ban vao khoang 16n tht hai cia cac chit ky 0. Két qua cua viée
ting khoang chit ky mat do thép s& giai quyét vAn dé va cham tin hiéu
chit/chit ky (ching han, & b do cho cac phién truyén ghép kénh (céc tin
hiéu chu ghép kénh/cac chit ky) cho nhiéu ngudi dung) va do phuc tap
thiét ké/trién khai b6 tiép nhan. Ngoai ra, s§ lugng céc chit k¥ ¢6 thé
duoc ting dé thu dugc 4nh xa mot-mot gifra cac tin hiéu chu (cling duoc
goi & déy 1a céc tin hiéu chit) va céc chit ky, vén giam do phirc tap do tin
hiéu chu, chéng han, dé truy nhap ngﬁu nhién UL. Viéc do tin hiéu chu cé
thé dugc giam bang cach st dung b gidi tuong quan chir ky véi d6 phirc
tap twong d6i thap. Khi truyén DL (downlink — lién két xubng), phuong
tién cling cho phép hé sb qua ti cao hon va quan Iy giao thoa tét hon trén
nhidu diém truyén (transmission point - TP). Céch tiép can 4nh xa khoéang
chit ky 6 thé dugc st dung béi hé théng dua trén LDS. Ching han, céc
chit ky mat d6 thip c6 thé dugc st dung trong mdt s6 hé théng CDMA
hoiac OFDM.

Fig.1 thé hién vi du vé b tiép nh4n 100 dic trung dé truyén LDS.
Ching han, bo tiép nhan 100 c6 thé dugc sir dung & tram gbc dé do cac
phién truyén ghép kénh cho cac ngudi dung. Céc phién truyén ghép kénh
bao gdm nhiéu tin hiéu chi (pilot) thudc nhimg ngudi dung khéac. CAc tin

hiéu chu nay c6 thé mang thong tin vé cac chit ky ma mang dir lidu tr
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ngudi dung. Céc tin hiéu tir nguoi ding duoc tiép nhan trén cac BRU,
vbn 13 cac khéi tai nguyén 1ap lich dé truyén, nhu céc khe thoi gian, cac
khe tan sb, hodc ca khe thoi gian 13n khe tin sb dugc phan phéi t6i ngudi
dung. D& giai m3 cac tin hiéu nhan dugc trong cac BRU, cac BRU duoc
xit 1y trude bang cach st dung bd giai tuong quan chit ky/tin hiéu chu két
hop 110 ma thu hep danh sach tin hiéu chu trong cac tin hiéu nhan dugc,
tir viing trit tin hiéu chu d3 biét hodc dinh trude 105. Sau d6 danh sach tin
hi€u cha 120 dugc giri dén bd udc lugng kénh 130 ma udc lugng cac
kénh dya trén danh sé&ch tin hiéu chi duge thu hep 120 va cung cip danh
sach céc chir ky hoat dong cho bo giai ma 140, chiang han, chit ky két hop
va bo giai ma dit liéu bang cach st dung (joint signature and data decoder
using MPA - JMPA). B¢ giai ma 140 giai ma dir liéu tir cac tin hiéu. Cac
két qua dugc phan hdi lai vao bd giai ma 110 dé cap xuét cac xac suét tdn
tai tién nghiém cho céc tin hiéu chu va cac chit ky. Viéc xur 1y giai tuong
quan & bd giai twong quan 110 bao gdm giai trong quan chi ky va giai
trong quan tin hiéu chi. Do khoang LDS gi4i han, ¢6 anh xa mét-nhiéu
gifra cac chit ky va c4c tin hiéu chi (mdt chit ky dugce anh xa dén nhiéu
tin hidu chu). Néu chir ky dugc do thdy 12 khong hoat dong, thi tit ca cac
tin hiéu chd tuong tmg duoc loai bo khéi danh sich. Néu tin hiéu chu
dugc do théy 1a khong hoat dong, thi chi mét tin hiéu chi duoc loai bd
khéi danh sach.

Céc chit ky trong bo tiép nhan 100 dic trung c6 thé duoc dinh nghia
béng cach str dung viéc tao LDS. D§ dai cia cac chit ky nay, con dugc
goi 1a cac chit ky co ban, tuy thudc vao hé sb trai rong dugc su dung.
Khoéng LDS gi6i han c6 thé giy va cham chit ky, 1am gidm hiéu nang
clia b giai md JIMPA 140. Can co ciu cho phép bo gii tuong quan chit
ky/tin hiéu chu thu hep danh sich tin hiéu chii va khién xtr 1y giai m3

JMPA hiéu qua hon. Mic du bb tiép nhan 100 thu hep danh séch tin hiéu
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chi hoat dong, song bd do tin hiéu chii van can thiét, din dén do phuc tap
cao cho it nhat mét trong cc bude do tin hiéu chu va giadi ma JMPA.
Fig.2 thé hién bd tiép nhan 200 duoc cai tién bé'lng cach st dung
khoang LDS tang theo phuong 4n thyuc hién sang ché. B tiép nhan 200
gidi quyét cac van dé do khoang LDS giéi han (va cham chir ky, d6 phirc
tap do tin hiéu chu, do phirc tap giai ma JMPA) bang cach ting khoang
LDS theo nhu cau. Do vay, khai niém chit ky 40 duoc gidi thiéu. Chir ky
40 12 6 hop ctia céc chit ky co ban (ching han, cac chit ky co ban dugc
str dung trong bo tiép nhan 100 dic trung cho céc phién truyén ghép kénh
cho nhiéu ngudi dung). Cac chit ky co ban cung cap cac thanh phén xay
dung céc chit k¥ do. Ching han, bing cach st dung nhém chit ky co ban
gbm sau chir ky co ban va dinh nghia d§ dai chit ky ao cta hai chit ky co
ban (mdi chit ky a0 14 t6 hop cua hai chit ky co ban), sau d6 s6 luong cac
chit ky 4o kha thi bang 6” hoic 36 chit ky 4o. Didu niy nghia 13 khoang
LDS dugc mé rong tir 6 chir ky co ban (mdi chit ky c6 d6 dai chir ky dinh
trudce) thanh 36 chit ky 4o (mdi chit ky c6 d6 dai bang hai chit ky co bén).
Chit ky &o c6 thé dugc tao bdi 1ap rép hodc t hop cc cc chit ky co
ban (chrflng han, 2 hodc nhiéu chir ky co ban) theo toan tir dinh trudc,
ching han sir dung toan t&r hoan vi hoic nhdy, nhu dugc md ta dudi day.
Chit k¥ 4o ciing c6 thé duoc sir dung 1am BRU duoc truyén cho nguoi
dung. Do vay, kich thuéc cia chit ky 4o bang kich thude ciia BRU, va
mbi phién truyén BRU tuong tmg véi chit ky 0. Cac BRU (hoic céc chir
ky 40) trudc hét duge x 1y bang cach sir dung chit ky 40 bd giai tuong
quan 210 nhd st dung viung trit tin hiéu chu d3 biét hodc dinh truéc 205
dé thu hep danh séch tin hiéu chi. Sau d6, danh sach tin hiéu cha 220
dugc gl &n bd udc lugng kénh 230 ma ude luong céac kénh duge dua
trén danh sach tin hiéu cht dugc thu hep 220 va cung cdp danh sach cac
chir ky 4o hoat dong cho bo giai ma 240, ching han, bd giai ma JMPA.

Bo giai mad 240 s& gidi ma dir liéu tir cac tin hiéu va cac két qua duoc
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phan hdi lai v& chir ky 40 bd gidi trong quan 210 d& cap nhat cac x4c sult
ton tai tién nghiém cho céc tin hiéu chii va céc chir ky ao0. Do khoang
hodc vung trit chit ky 4o 16n hon vung trit chit ky co ban, cac xung dot
chit ky trong bd tiép nhan 200 dugc giam so véi bd tiép nhan 110. Ngoai
ra, khoang chit ky 4o c6 thé dugc ting dé dat 4nh xa mot-mot gitra chir ky
va tin hiéu chi. N6i theo cich khéac, sé luong céc chit ky a0 ¢6 thd duoc
ting (thong qua céac t6 hop khac nhau cia céc chit ky co ban) dé so khdp
sb luong tin hiéu chi dugc sir dung. Do vay, viéc xi 1y giai twong quan &
bd giai twong quan 210 c6 thé bao gém giai tuong quan chit ky 40 ma
khéng giai twong quan tin hiéu chu. B giai twong quan chir ky 4o 210
tim ra céé chir ky 4o hoat dong va do véy thu hép danh sach cua céc tin
hiéu chu hoat dong ciing nhu c4c chit ky. Diéu nay don gian héa viéc do
tin hiéu chi va céc qué trinh gidi ma JMPA trong bd tiép nhan 200 so véi
b6 tiép nhan 100.

Fig.3 thé hién cac BRU 300 bao gdm céc chit ky co ban (hoic céc
khéi chit ky co ban). M&i BRU 300 duoc tao bing cach st dung tao LDS.
M&i BRU 300 c6 thé bao gdm chit ky tuong tmg véi nguoi dung. Chir ky
dugc 1ap lai va bd tri theo cach dinh trude trong BRU 300. Chit ky co ban
c'c’) thé dugc 13p lai theo it nhat mot trong cac hang dinh trudc va céc cot
dinh trude trong BRU 300. Kich thude cia BRU 300 va kich thude cac
chit ky co ban dugc dinh trude. Ching han, BRU 310 bao gbm chit ky co
ban thir nhat 301 (Chit ky 1) dugc thu thip bing cich s dung tao LDS va
duoc 13p lai trong it nhat mot trong cac hang va cac cot trong BRU 310
theo cach bb tri hodc phan tin dinh trudc thir nhat. Cac hang va cac cot
biéu thi c4c t6 hgp dugc phan phdi ciia cac dai tin sé va cac khoang thoi
gian. Chang han, hang c6 thé biéu thi chudi cac dai tAn s duoc phan phéi
& mot khoang thoi gian, va cot c6 thé biéu thi cac khoang thoi gian duoc
phan phbi & mot dai tin s6. BRU thir hai 320 bao gdm chit ky co ban thi
hai 302 (Chit ky 6) dugc tao béng cach str dung tao LDS va duoc 1ap lai ¢
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it nhat mot trong cac hang va cac cot trong BRU 320 & cach b tri hoéc
phan tan dinh trudc thir hai. Viéc bd tri cac hang/cot cia céc chir ky co
ban & BRU 300 c6 thé dugc thu thap bing cach sir dung xi 1y phan tan
ngau nhién. Cac chit ky 1 va 6 13 cac chit ky khac nhau, tr nhém cac chir
ky kha dung cho nhitng ngudi ding, cé thé c¢é cung kich thude. Cac chir
ky c6 thé duge st dung 1am cac khéi tao c¢b dinh dé tao cac chit ky 2o,
nhu dugc mo ta dudi day.

Fig.4 thé hién cac chit ky 40 400 duoc tao béi phép hoan vi theo cot
theo phuong 4n thuc hién. Céc chit ky 40 400 c6 thé duoc thu thap bang
cach lya chon cac cét trong cac BRU 300 khac nhau qua xtr 1y hoan vi.
Diéu nay din dén mdi chir ky 40 400 bao gdm b tri hodc phan tan duy
nhat cac cot, mdi cot gém ngin xép chir ky co ban tuong tu. Chéng han,
chit ky 4o th nhét 410 bao gdm cot thir nhét g6m ngin xép cac chix ky co
ban thtr nhat 401 (Chit ky 1), cot thir hai gdm ngan xép céc chit k¥ co ban
thr hai 402 (Chit ky 2) ké tiép cot tht nhét, cot thir ba gdm ngin xép céc
chit ky co ban thtt ba 403 (Chit ky 6), va c6 thé cac cot khac nhau hoic
tuong tu khac (khéng duoc thé hién trén hinh v&). Chix ky 4o thir hai 420
bao gdm cot thir nhat gdm ngin xép céc chir ky co ban thir ba 403 (Chir
ky 6), cot thir hai gdm ngin xép céc chit ky co ban thir nhat 401 ké tiép
cot tht nhét, cot thir ba gdm ngan xép cAc chit ky co ban thir tw 404 (Chit
ky 5), va co thé cac cot khac nhau hodc tuong tu khac (khdng duoc thé
hién trén hinh v&). Céc cot dugc bb tri khac nhau cho mdi chit ky 40 400
khac, nhu duoc thé hién trén Fig.4 cho céc chit ky 40 410 va 420. C4c cot
duoc tao bﬁng cach sir dung toan tir hodn vi cta cac ¢t cua cac chit ky co
ban dugc lya chon tir nhém kha dung hodc dinh trudc cia céc chit ky co
ban. Mbi cot gdm mdt chit ky co ban tuong ung. Toan tr hoan vi theo cot
dua vao sb luong to hop céc chit ky co ban vuot qué sé luong cac chit ky
co ban kha dung (chang han, tong cong sau chit ky co ban), do vay ting

khoang LDS. Céc chit ky a0 400 thu dugc cé cung kich thuéc BRU.
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Fig.5 thé hién cac chit ky 40 500 dugc tao bsi phép hoén vi theo hang
theo phuong 4n thyc hién. Céc chit ky 40 500 c6 thé dugc thu thap bing
cach lya chon cac hang & cac BRU khac nhau 300 qua qué trinh hoan vi.
Diéu nay din dén mdi chir ky 40 500 bao gdm céch bb tri hogic phan tén
duy nhét céc hang, m&i hang gdm chudi chir ky giéng nhau. Chéng han,
chir ky 4o tht nhat 510 bao gdm hang thtr nhat gdm chudi cac chit k¥ co
ban thir nhat 501 (Chit ky 1), hang thir hai gdm chudi céc chit ky co ban
thr hai 502 (Chit ky 6), va c6 thé cac hang giéng hoic khic nhau khac
(khong duoc thé hién trén hinh v&). Chit ky 4o thir hai 520 bao gém hang
thtr nhéat gom chudi céc chit ky co ban thir ba 403 (Chit ky 6), hang thi
hai gdm chudi cAc chit ky co ban thir nhat 501 (Chit ky 1), va c6 thé céc
hang gidng hodc khac nhau khac (khéng dugc thé hién trén hinh ve€). Cac
hang dugc bd tri khac nhau cho mdi chit ky 4o khac 500, nhu duoc thé
hi¢n trén Fig.5 cho céc chir ky 4o 510 va 520. Céc hang duoc tao bing
cach sur dung toan tir hoan vi cua cac hang céc chir ky co ban duoc lua
chon tir nhém céc chit ky co ban kha dung hodc dinh truéc. Mbi hang
gém mét chit ky co ban tuong tmg. Toan tir hoan vi theo hang dua vao
céc t6 hop cac chir ky co ban vuot qué sb lugng cac chit ky co ban kha

dung (ching han, tong cong sau chir ky co ban), do vay ting khoang
| LDS. Céc chit ky 40 500 thu dugc cé kich thuéc BRU tuong tur.

Fig.6 thé hién céc chit ky 40 600 duoc tao bdi budc nhay chit ky trong
BRU theo phuong 4n thuc hién. Cac chit ky 40 600 c6 thé duoc thu thap
béng cach tao mau hinh nhdy theo ludt dinh trude trong cdc BRU 300
khac nhau. MAu hinh buéc nhay phén tan lai cic chit ky co ban gifra it
nhit mot trong cac hang va céac c6t cua cac BRU 300 trong cung BRU.
Diéu nay tao ra mdi chit ky 40 600 bao gdm b tri hodc phan tan duy nhét
cua cac chir ky ngang céc hang/cét ctia chit ky 40 600. Toan tir nhay cling
c6 thé duge md ta nhu 12 toan tir hoén vi theo hang va theo cot duge td

hop ma x4do tron khac nhau cac chit ky co ban cho moi chit ky o 600.
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Chang han, chir ky 4o thir nhit 610 bao gdm hang thir nhét, hang khac tha
hai, va c¢6 thé cac hang gidng hodc khac nhau khac. Hang thir nhat gdm
chudi chit ky co ban thir nhat 601 (Chit ky 1), chir ky co ban thit hai 602
(Chir ky 5) lién k& v&i chir ky co ban thtr nhit 601, chit k¥ co ban thit ba
603 (Chi ky 4), va c6 thé cac chit ky co ban khac nhau hodc tuong tu
khac. Hang khac thir hai gdm chudi chit ky co ban thi tu 604 (Chit ky 6)
duoc 13p lai hai 14n, chi ky co ban thir naim 605 (Chit ky 2), va c6 thé cac
chit ky co ban khéac nhau hoac tuong tu khac.

Chir ky 4o thir hai 620 bao gdm hang thir nhét, hang khéac thir hai, va
c6 thé cac hang giéng hoic khac nhau khac. Hang thtr nhét gdm chudi
chit ky co ban thit tu 604 (Chit ky 6), chit ky co ban thir nhat 601 (Chit ky
1) ké tiép vdi chir ky co ban thir tu 604, chit ky co ban thir ba 603 (Chit
ky 4), va co thé cac chit k¥ co ban khac nhau hodc tuong tu khéc. Hang
khac thtr hai gom chudi chit ky co ban thir sdu 606 (Chit ky 3), chit ky co
ban thir hai 602 (Chit ky 5 ké tiép v&i chit ky co ban thir sdu 606), chir ky
co ban thit nam 605 (Chir ky 5), va c¢6 thé cc chit ky co ban khac nhau
hozic twong tu khac. Cac chir ky co ban dugc bd tri khac nhau cho mdi
chir ky &o 600 khac nhau, nhu dugc thé hién trén Fig.6 cho céc chit ky a0
610 va 620. Do cac cach bd tri duoc thu thap theo miu hinh nhay (hoac
phép hoén vi theo hang va theo cot duoc Kkét hop), toan t& nay dua vao
tham chi sb luong t6 hop 16n hon céc chir ky co ban so véi cac chit ky &0
400 va 500. Cac chit ky 4o 600 thu dugc cd kich thudc BRU tuong tu.

Theo phuong 4n thuc hién khac, sé luong cac chir ky 40 c6 thé con
duoc ting biang cach sir dung sb luong chit ky kha dung tuong tu néu trén
(ching han, bing cach st dung séu chir ky co ban) bing cach m& rong
thém t6 hop chit ky co ban sang budc nhay gifta cac BRU. Céach nay dua
vao mic d6 tw do khac von 12 miu hinh phan phéi BRU. MAu hinh phan
phdi BRU 14 vecto nhi phén nhan dién BRU nao dugc phan phdi téi

ngudi diing hodc thiét bi ngudi ding ndo (user equipment - UE). Buéc
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nhay chudi cé thé gitta cac BRU dwoc phén phdi (gitta cic BRU khac
nhau). Bing cach sir dung phuong tién nay, anh xa mot-mot gitta cic chix
ky 40 va cac tin hiéu chu c6 thé 13 kha thi do khoang LDS 16n thu duoc.
Viéc trién khai budce nhdy gitta cdc BRU vé6i toan tir bt ky trong cac todn
tir tb hop chit ky co ban con lai, nhu phép hoan vi theo cdt, phép hoén vi
theo hang, hodc buéc nhdy trong BRU c¢6 thé phu thudc vao mirc do chi
tiét tai nguyén 14p lich va c6 thé tang cc gii thiét dd mo mim.

Fig.7 thé hién céc chir ky 40 700 dugc tao bodi budc nhay hai murc,
gilta cac BRU va buéc nhay chir ky trong BRU theo phuong 4n thuc
hién. Cac chit ky o 700 c6 thé dugc thu thap bing cich td hop chit ky
trong BRU (budc nhay chit ky trong BRU) va t6 hop gitta cdc BRU
(budc nhay chit ky gitta cac BRU). Chang han, mbi ngudi dung c6 thé
dugc phan phdi 4 BRU trong s6 16 BRU. Trong trudng hop nay, cé tong

16

. = 1820
cong ( 4 )

t6 hop cho 4 BRU. Ngoai ra, mdi BRU ¢6 thé bao gdm
hai chit ky co ban duoc t6 hop bang cach sir dung budc nhay chudi (budc
nhay trong BRU). Trong truong hgp nay, ¢6 6° = 36 tiy chon kha thi cho
budc nhay chudi. Ching han, bang cach sir dung 16 BRU kha dung, mi
BRU bao gbm hai chit ky co ban véi budc nhay chudi, nguoi dung thir
nhat c¢6 thé dugc gan nhém BRU thir nhat 710 (BRU comb 1) gdm 4
BRU (BRU, 2, 6, 7, va 11). Ngudi ding thit hai ¢é thé dwoc gan nhdém
BRU thtr hai 720 (BRU comb 1820) ciing gdm 4 BRU. Tuy nhién, nhém
BRU thtr hai 720 bao gdm t6 hop khac ctia 4 BRU.

Fig.8 thé hién phuong phép ting khoang chit ky mat d6 thap cho cac
phién truyén ghép kénh cho cac ngudi dung theo phuong an thuc hién.
Phuong phép 800 c6.thé dugc trién khai & niit ngudi ding hodic thiét bi
hoic bdi mang @ dinh nghia cc chit ky a0 hodc cac BRU cho nguoi
dung, chang han, bang cch st dung phuong phép hoic toan tir bat ky

trén day. O buéc 810, nhém céc chir ky co ban dugc tao hoic duge thu
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thap. Céc chit ky co ban co thé dugc dinh nghia béng cach st dung tao
LDS. Céc chit ky co ban 12 khac nhau. O budc 820, nhém céc chir ky ao
duoc tao hodc dugce thu thap sir dung thuit toan td hop trén céc chit ky co
ban. Ching han, cac chir ky 40 dugc tao bang céach sir dung phép hoan vi
theo hang hodc theo cot trong cic BRU gém cac chit ky co ban, bude
nhau chudi (trong/gitta BRU) gitra c4c chit ky co ban, hodc céc td hop
ctia n6. O budce tiy chon 825, nhém céc chir ky a0 dugc ting (bing cach
str dung cac td hop khac biét hon ctia cc chit ky co ban/cac BRU) dé so
khép sb luong cac chix ky 4o/cac nhém BRU véi sb luong céc tin hiéu
chu duoc st dung va thu dugc anh xa mot-mot gitra cac chit ky/cac BRU
va céc tin hiéu chu. O bude 830, moi chit ky 40 dugc st dung lam BRU
cho nguoi ding khac. Theo cach khic, nhém cac BRU dugc td hop khac
duge sir dung cho méi ngudi dung. Nhom cac chir ky 40 va cac BRU thu
dugc vuot qua nhom chit ky co ban. Céc chit ky co ban, cac chit ky ao,
hogic cac BRU ¢6 thé dugc tao & thiét bi ngudi dung hoic dugc thu thap
tir mang.

Fig.9 12 so d6 khéi ctia hé thdng xir 1y 900 1am vi du c6 thé duogc sir
dung d trién khai cac phwong 4n thyc hién khac nhau. Céc thiét bi cu thé
c6 thé sir dung tat ca cac thanh duoc thé hién, hodc chi tip con cAc thanh
phin hodc cdc mitc tich hop c6 thé thay dbi gifta cac thiét bi. Ngoai ra,
thiét bi c6 thé chira nhiéu thuc thé ctia thanh phan, nhu cic khéi xt 1y,
cac b xir Iy, cac bd nhé, cac bo truyén, cic bd tiép nhén, v.v.. Hé théng
xtt Iy 900 c6 thé bao gdm khéi xtr Iy 901 ¢6 mét hodc nhidu thiét b
nhép/xuét, nhu c4c giao dién mang, cac giao dién luu trit, va tuong tu.
Khéi xir 1y 901 c6 thé gdm khéi xtr ly trung tdm (central processing unit -
CPU) 910, bd nhé 920, thiét bi luu trir khéi 930, va giao dién /O 960
dugc két ndi voi duong truyén. Pudng truyén nay c6 thé 13 mot hodic

nhi€u trong so loai bat ky ciia mét s6 kién triic duong truyén gom dudng
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truyén bo nhé hodc bd diéu khién bd nhd, duong truyén ngoai vi hodc
tuong tu.

CPU 910 c6 thé bao gdm loai bat ky trong cac bd xtt 1y dit liéu dién tu.
B6 nhé 920 c6 thé bao gdm loai bat ky trong bd nhé hé théng nhu SRAM
(static random access memory — bd nhé truy nhdp ngiu nhién tinh),
DRAM (dynamic RAM - do6ng), SDRAM (synchronous DRAM -
DRAM dong bo), ROM (read-only memory — bd nhé chi doc), két hop
cua chung, hodc tuong tu. Theo phuong 4n thuc hién, bo nhé 920 co thé
gébm ROM dé st dung ltc khéi dong, va DRAM cho chuong trinh va luu
trit dir liéu dé sir dung khi thuc thi cac chuong trinh. Theo cac phuong an
thyc hién, bd nhé 920 1a bat bién. Thiét bi luu trit khéi 930 c6 thé bao
gdm loai thiét bi luu trit b4t ky dugc tao cAu hinh d luu trit dit lidu, cac
chuong trinh, va thong tin khac va dé khién dix liéu, cac chuong trinh, va
thong tin khac truy nhdp dugc qua dudong truyén. Thiét bi luu trit khéi
930 c6 thé bao gém, Ching han, mdt hoc nhiéu 4 trang thai rin, 6 dia
ctmg, 6 dia tir, 6 dia quang, hodc tuong tu.

Khdi xtr 1y 901 con gém mét hodc nhiéu giao dién mang 950, c6 thé
bao gdm it nhat mot trong céac lién két c6 day, nhu cap Ethernet hodc
tuong tu, va cac lién két khong day dé truy nhap cac nut hoac mot hoac
nhiéu mang 980. Giao dién mang 950 cho phép khéi xit 1y 901 truyén
thong véi cac khbi tir xa qua cac mang 980. Chang han, giao dién mang
950 c6 thé cung cip truyén thong khong diy qua mét hodc nhidu bd
truyén/anten truyén va mot hodc nhiéu bd tiép nhan/anten nhin. Theo
phuong 4n thyc hién, khéi xir Iy 901 dugc ghép ndi véi mang cuc bd hodc
mang dién rong dé xir 1y dit lidu va truyén thong véi cac thiét bi tir xa,
nhu cac khéi xtr 1y khac, mang Internet, cic thiét bi luu trit tur xa, hodc
tuong tu.

Trong khi mét s6 phuong an thyuc hién dugc dé xuét theo sang ché, nén

hiéu ring cac hé théng va phuong phép dugc boc 16 c6 thé dugc trién
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khai theo nhiéu dang cu thé khac ma khong xa ro1 nguyén ly hodc pham
vi cla sang ché. Cac vi du nay duoc xem nhu 13 minh hoa va khong gidi
han, va y dinh 12 khong bi giéi han & céc chi tiét duoc d& xuét & day.
Ching han, cic phén t hodc thinh phén khac c6 thé duge két hop hodc
tich hop vao hé théng khac hoic cac diu hién cu thé c6 thé bi bd qua,
hozc khoéng duoc trién khai.

Ngoai ra, cic k¥ thuat, cac hé théng, cac hé thdng phuy, va céc phuong
phap dugc mé ta va minh hoa theo cic phuong én thyuc hién khac nhu 1a
1o1 rac hodc riéng 18 c6 thé dugc tich hop véi cac hé théng khac, cac
modun, cac k¥ thuét, hodc cac phuong phap ma khong xa rdi pham vi cia
sang ché. Cac muc khéc dugc thé hién hodc dé cap nhu la dugc ghép ndi
hoic dugc ghép nbi truc tiép hodc truyén thong vé6i nhau cé thé duoc
ghép ndi gian tiép hodc truyén thong qua mét sd giao dién, thiét bi, hodc
thanh phan trung gian liéu 13 dién, co khi, hoac theo cach khac. Céc vi du
khéc vé cc thay d6i, cac thay thé, va bién thé khéc c6 thé dugc thira nhan
bdi ngudi ¢ hiéu biét trong linh vuc va c6 thé duoc thuc hién ma khong

xa ro1 nguyén ly va pham vi dugc bdc 16 & day.
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YEU CAUBAO HQ

1. Phuong phép tao khoang chit ky dugc ting cho cac phién truyén ghép
kénh cho cac nguoi ding & thanh phin mang, phuong phép bao gdm céc
budc:

thu thap nhém chit ky co ban trong khong gian thir nhét;

tao khong gian chit ky 4o thi hai, trong d6 mdi chit ky o duoc tao
bang cach sir dung toan tir tb hop trén it nhat hai chix ky co ban, khong
gian tht hai ctia 16n hon khong gian thi nhat cia cac chir k¥ co ban; va

cung cip mdi chit ky 40 dusi dang BRU (basic resource unit — khéi

tai nguyén co ban) cho phién truyén ngudi dung.

2. Phuong phap theo diém 1, trong d6 budc thu thap nhém chit ky co ban
gdm budc tao cac chit ky co ban bing cach sir dung phuong phap tao chix

ky mat do thap.

3. Phuong phéap theo diém bat ky trong sb cdc diém néu trén, trong do
toan tir tb hop 13 mot trong:

phép hoén vi theo hang dé t hop, trong mdi chit ky 4o, cac hang cda
cic chit ky co ban twong Umg, mdi hang gém chir ky co ban tuong tu
duge lya chon tir nhém chir ky co ban, va trong d6 cac hang biéu thj cac
chudi dai tin s6 & mot khoang thoi gian hodc cac chudi cla cac khoang
thoi gian duoc phan phdi & mot dai tan sb;

toan tir td hop 13 hoan vi theo cot @& t& hop, trong mdi chir k¥ 4o, cac
cdt clia cac chit ky co ban tuong tmg, mdi cot gdm chit ky co ban tuong
tu duoc lua chon tir nhdm chit ky co ban, va trong dé cac cot biéu thi céc
chudi khoang thoi gian & mét dai tn sé hodc cac chudi dai tin s & mot
khoang thoi gian;

va buéc nhay trong BRU dé thém vao, trong mbi chir ky a0, chudi

budc nhdy cia cac chit ky co ban, va trong d6 moi chir ky 40 gom cac
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hang, cac cdt, hodc cac hang va cc cdt, moi cot hoiic hang gom chudi cac

chir ky co ban.

4. Phuong phép theo diém bét ky trong s cac diém néu trén trong dé viéc
cung cap con bao gdm céc budc:
tao cac nhém BRU ma mdi nhém bao gdm tb hop cac BRU; va

cung cip m&i nhém BRU cho nguoi dung tuong Uing.

5. Phuong phép theo diém 4, trong d6 viéc cung cip mdi chit ky a0 1am
BRU con bao gdm budc dinh nghia nhém BRU thir nhit va nhém BRU
thr hai, trong d6 nhém BRU thit nhét bao gdm té hop céc BRU thit nhét
twong Gng véi td hop cac chit ky 4o thi nhit, va trong d6 nhom BRU thir
hai bao gdm t6 hop cac BRU thtt hai tuong tng véi t6 hop cac chit ky 4o
thr hai.

6. Phuong phap theo diém 5, trong d6 m3i nhém BRU bao gbm sb lugng
cac BRU tuong tu, va trong d6 téng s cdc nhém BRU bang tat ca cac td

hop kha thi cia cac BRU trong nhém BRU.

7. Phuong phép theo diém bat ky trong s cac diém néu trén, trong do
moi chit ky 40 bao gdm s luong tuong tu céc chit ky co ban, va trong d6
téng sb luong cac chit ky 40 bang tdng sb lugng cac chir ky co ban duoc

nng 1én thanh liy thira s§ lugng céc chit ky co ban trong chit ky 4o.

8. Phuong phép theo diém bat ky trong s6 cac diém néu trén, trong do
phuong phép con bao gdm budc tao sb lugng céc chit ky 4o 16n hon sb
luong cua céc chir ky co ban va 16n hon hoic bing s6 luong cua cac tin

hiéu chu.
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9. Phuong phap hd tro cic chit ky mat d6 thip cho céc phién truyén ghép
kénh cho c4c ngudi dung & thanh phan mang, phuong phép bao gbém céc
budc:

tiép nhan céc tap cac BRU cho céc nguoi dung, trong d6 cac BRU
c6 cac chit ky 40, mdi chit ky 2o gdm td hop ciia cac chir ky mat do thép;

giai twong quan cac chit ky 4o trong cac tip BRU d thu hep danh
sach cta céc tin hidu chu, trong d6 téng sb cac chit ky 4o duogc tao chu
hinh vuot qua téng s6 cac chit ky mat do thap kha dung; va udc luong cac

kénh bing cach st dung danh sach dugc thu hep cda cac tin hiéu chu.

10. Phuong phap theo diém 9, trong d6 phuong phap con bao gdm céc
budc: |

thu thdp nhém céac chit ky 4o hoat dong tir danh sich cta cac tin
hi€u chu, trong d6 nhém céc chir ky 4o hoat dong 14 nhém phu cia cac
chit ky ao;

xt 1y cac kénh dugc ude luong bing cach sir dung nhém cac chir
ky 4o hoat dong;

gidl md dir liu clia nhitng ngudi dung theo cic kénh duogc udc
lugng duge xir 1y; va cung cdp cc x4c suét tién nghiém dugc cip nhat
cho céc chir ky 4o va c4c tin hiéu chi theo cac kénh duge ude luong duoc

xu ly.

11. Phuong phap theo diém 9 hodc 10, trong d6 phuong phap con bao
gbm budc 4nh xa céc chit ky 4o trong 4nh xa mot-mot dén ving trit toan
dién cua céc tin hiéu chi kha dung, trong d6 budc giai twong quan céac
chit ky 40 dé thu hep danh sach ciia cc tin hidu chu gdm loai bo tin hiéu
chi duge anh xa dén chi ky a0 khong hoat dong khoi danh sach cua céac

tin hiéu cha khi do thy chir ky 4o khong hoat dong.
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12. Phuong phap theo diém bét ky trong s6 cac diém tir 9 dén 11, trong
d6 céc chit ky 40 bao gdm chit ky 4o thir nhit va chit ky 4o tha hai, trong
d6 chit ky 4o thir nhat bao gdm t8 hop thir nhat cia céc chit ky co ban, va

trong d6 chit k¥ 4o thir hai bao gdm tb hop thir hai cta cac chir ky co ban.

13. Thanh phan mang d& hd tro khoang chit ky dugc tang cho cic phién
truyén ghép kénh cho cac ngudi ding, thanh phan mang bao gdm:
bd xur ly; va vét luu trir may tinh doc dugc chita chuong trinh dé
thuc thi bsi bd xtr 1y, chuong trinh gdm céc 1énh dé:
tiép nhén céc tap cua cac BRU cho céac nguoi dung, trong d6 céc
BRU c6 céc chit ky 40, mdi chit ky a0 gém t6 hop cuia cac chit ky co ban;
giai tuong quan céc chit ky 4o trong céc tdp BRU & thu hep
danh séach cua céc tin higu chy, trong d6 tong sé luong ciia cac chix ky 4o
duge tao ciu hinh vuot qua téng s luong cua céc chir ky co ban kha
dung; va udc lugng cac kénh béng cach sir dung danh séch dugc thu hep

cuda cac tin hiéu chu.

14. Thanh phan mang theo diém 13, trong d6 chuong trinh con gdm céc
1énh dé:

thu thap nhom cac chir ky 4o hoat dong tir danh sach cua cac tin
hiéu chu, trong d6 nhém céc chit ky 4o hoat dong 1a nhém phu cia cac
chit ky ao;

xt 1y cac kénh duge ude lugng bing cach sir dung nhém cac chix
ky 4o hoat dong;

giai ma dir liéu cia cac nguoi dung theo cdc kénh dugc xr 1y va
dugc udce lugng; va cung cip cac x4c suét tién nghiém dugc cap nhéat cho
cac chit ky 4o va céc tin hiu chu theo cac kénh dugc xir 1y va duge uée

lugng.
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15. Thanh phin mang theo diém bét ky trong s cac diém 13 hoic 14,
trong d6 cac 1énh d tiép nhan cac BRU gdm cac 1énh dé tiép nhén céc
chir ky co ban, cc chit ky co ban dugc tao bang cach sir dung phuong

phép tao chit ky mat d¢ thip

16. Thanh phan mang theo diém bt ky trong s6 cac diém tir 13 dén 15,
trong d6 chuong trinh con gdm céc 1énh dé:

anh xa céc chit ky 40 trong 4nh xa mot-mot dén ving trir cac tin
hiéu chu khé dung, trong d6 cac lénh dé gii tuong quan céc chit ky o
dé thu hep danh sach ciia cc tin hiéu cht gdm céc 1énh d& loai bé tin hidu
chii duge 4nh xa dén chir ky a0 khong hoat dong khdi danh sich cua céc

tin hidu chti khi do thAy chit ky 4o khong hoat dong.

17. Thanh phin mang theo theo diém bAt ky trong sb cac diém tir 13 dén
16, trong d6 chuong trinh con gdém céc 1énh dé tiép nhan cac nhém BRU

cho céc ngudi dung, mdi nhém BRU bao gdm t6 hop cac BRU.

18. Thanh phan mang theo diém 17, trong d6 cac nhém BRU bao gdm
nhém BRU thir nhét va nhém BRU thir hai, trong d6 nhém BRU thi nhét
bao gdm t hop BRU thtr nhét twong tmg véi td hop cac chit k¥ 4o thir
nhit, va trong d6 nhém BRU thtr hai bao gdm té hop cdc BRU thtr hai

tuong tmg véi to hop cac chir ky 4o thi hai.

19. Thanh phan mang theo diém bt ky trong sé cac didm tir 13 dén 18,
trong d6 mdi chit ky 40 bao gdm s lugng tuwong tu cac chix ky co ban, va
trong d6 téng sd luong cac chit ky 40 bing tong sb luong cac chit ky co
béan duge nang 1én thanh liy thira sé luong cac chix ky co ban trong chir

ky 4o.
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Tao hodc thu thép nhém chit ky co ban. Céac

810 ~ chit ky co ban cé thé dwoc dinh nghia bing

820 ~

cach s dung tao LDS

'

Tao hoiic thu thip nhém cac chit ky 4o bing
cach s dung todn t¥ t& hop trén céc chit ki co
ban. Céc chit ki o cé thé dwoc tao bing cach
s dung phép hoén vi theo hing hoic theo cft
cha cac nhém chi ki ban d3u gdm céc chi kf
co ban, nhay chudi gitta cac chit ki co ban,
hodic céc tb hop cla ching.

[T—m Y

Ting nhém céc chit k¥ Ao (bing cach sk dung
| céc to hop khac biét hon cia céc chit ki co
| ban/cac BRU) d€ so khdp s6 lwong cac chit ki

895 A dofcac nhém BRU véi 56 hwong cac tin hifu chd

A

I dwoc st dung va dat dwoc anh xa mdt-mdt
: gifta céc chit ky/cac BRU va céc tin hitu chil

S& dung m8i chit kj 4o lam BRU cho ngudi
ding khéc, hodc s dung nhém cac BRU 5 hop

830 ] khéc cho méi ngudi ding

Fig.8
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