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(57) Séng ché dé xuét phuong phéap va thiét bi truyén dir lidu, thiét bj dau cudi va tram
gbc, trong d6 phuong phap truyén dit liéu bao gém: nhan théng tin nhan dang phién ban
du thira (Redundancy Version, RV) do tram gbc giri; x4c dinh chudi RV co ban theo thong
tin nhan dang RV; x4c dinh mdi quan hé tuong tmg gitta m3i RV trong chudi RV co ban
va mbi dip truyén; nhén, tai mdi dip truyén bang cach str dung mot RV twong tmg theo mbi
quan hé tuong tmg, dit liéu kénh chia sé dudng xudng vat Iy (Physical Downlink Shared
Channel, PDSCH) duoc giri béi tram gdc; trong d6, chudi RV co ban 13 mdt chudi trong it
nhét hai chudi RV dugc x4c dinh trude.
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Linh vwe k§ thuat dwoc dé cap

Séng ché dé cap dén linh vuc cong nghé truyén tin, va cu thé hon la @ cap dén

phuong phép va thiét bi truyén dir 1iéu, thiét bi dau cudi va tram géc.
Tinh trang ki thuét ciia sing ché

C6 mot sb kich ban tng dung dién hinh cho c4c dich vu URLLC (Truyén théng d6
tin cdy cao va do tré thip, Ultra-Reliable and Low Latency Communications), bao gdm ca
nganh gii trf AR (Augmented Reality, thuc té ting cudng) hodc VR (Virtual Reality, thic
t& 40), cong nghiép tu dong héa va nhu ciu diéu khién giao thong bao gdm ca 14i xe tir xa
va nhu ciu diéu khién phan phéi di€n, v.v. Cac dich vu URLLC nay c6 yéu céu cao hon vé
do tin cay, do tré va hidu suét. Trong giai doan nghién ctru R16 (3GPP protocol version 16,
giao thirc 3GPP phién ban 16), tng dung dua trén k¥ thuat truyén da didém két hop gitta
nhiéu TRP/PANEL (Transmission Point Or Panel, diém truyén hodc tAm diéu khién) duoc

ky vong s& cai thién t6t hon hiéu suét truyén ctia URLLC. Chi tiét nhu sau:
K§ thuat truyén da TRP/PANEL

Viéc 4p dung da TRP/PANEL trong tram gdc chti yéu 1 dé cai thién pham vi pht
song cua bién té bao, cung cép chét luong dich vu can béng hon trong vung dich vu va thuc
hién truyén dit liéu két hop gitta nhiéu TRP/PANEL theo nhiéu c4ch khac nhau. Tir quan
diém cua céu tric lién két mang, viéc trién khai mang véi mét sb luong 16n céc diém truy
cap phan tan va xtt Iy tap trung bing co s& s& ¢6 loi hon trong viéc cung cép toc d6 can
bing cho ngudi ding va giam dang k& d6 tr& va chi phi tin hiéu do chuyén giao. O dai tin
sé cao, mang ang-ten ctia m&i TRP c6 thé dugc chia thanh nhiéu tim dng-ten twong dbi
doc 14p, hinh dang va sb luong cbng clia toan bd mang c¢6 thé duge diéu chinh linh hoat
tily theo kich ban trién khai va yéu cdu dich vu. Cac tdm ing-ten hoic TRP cling c6 thé
duoc két ndi béng cac soiquang d8 tao diéu kién trién khai phén tan linh hoat hon. Str dung
t6 hop giita nhidu TRP hoic bang dé truyén hodc nhan tir nhiéu chim & nhiéu géc d6 c6

thé khac phuc hiéu qua cac hiéu Gng chan hodc chdn khac nhau va dam bao 46 bén cua cac
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két nbi lién két, phi hop véi cac dich vu URLLC d néng cao chét luong truyén va dap

g yéu cu vé d¢ tin cay.
Phuong 4n nang cao URLLC dua trén truyén da diém két hop

Céc phuong 4n ning cao URLLC dya trén truyén da diém két hop c6 thé dugc chip

nhén bao gom:

Phuong an 1 (Ghép kénh phén chia theo khong gian (Space Division Multiplexing,
SDM)): trén céc tai nguyén tin sb thoi gian tring 1ap trong mét vi tri, mi dip truyén (dip
truyén thuc sy d& cdp dén tin hiéu duoc giri bdi TRP trén mot tai nguyén) tuong tng véi
trang thai chi bdo cAu hinh truyén (Transmission Configuration Indicator, TCI) duoc lién
két va tap dir libu twong tmg v6i cobng DMRS (Demodulation Reference Signal, tin hiéu

tham chiéu giai di€u bien);

Phuong 4n 2 (Ghép kénh phén chia theo tan sb (Frequency Division Multiplexing,
FDM)): trong mot vi tri, mdi tai nguyén mién tin sb duoc lién két véi trang thai TCI va

cac tai nguyén mién tan s6 khdng tring 1dp nhau;

Phuong 4n 3 (Ghép kénh phan chia theo thoi gian (Time Division Multiplexing,
TDM) & cip @6 vi tri nho): trong mot vi tri, mdi tai nguyén mién thoi gian duoc lién két
v6i mot trang thai TCI, va tai nguyén mién thoi gian khong tring 13p 1én nhau; mét tai
nguyén mién thoi gian dé cap dén mét tap hop cac vi tri nhé (mdi tap hop chi c6 thé c6 mot
vi tri nho); vi du dugc minh hoa trén Fig.1 (truyén dit liéu dua trén vi tri nho dai dién cho
dip truyén thir N);

Phuong 4n 4 (TDM & cp d6 vi trf): mdi tai nguyén mién thoi gian dugc lién két véi
mdt trang thai TCI, va tai nguyén mién thoi gian khong trung 13p v6i nhau; tai nguyén mién
thoi gian dé cap dén mot tap hop cac vi tri (mbi tap hop chi c6 thé c6 mot vi tri); vi du duge

minh hoa trén Fig.2 (truyén dit liéu dua trén vi tri biéu thi dip truyén thir N).
Céc phuong 4n trén con c6 thé duoc két hop, ching han nhu FDM + TDM.

Tuy nhién, di v6i phuong an 3 va 4 (cac ché d6 TDM), van khong thé x4c dinh 18

rang mbi quan hé 4nh xa gifra cdc phién ban du thra (Redundancy Version, RV) duoc
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truyén trén nhidu TRP/PANEL va c4c dip truyén, cling nhw xic dinh tin hidu cu thé, din

dén khong c6 kha ning cAu hinh viéc truyén dit liéu giita thiét bi dau cudi va tram goc.
Bén chat ky thuit ciia sang che

Muc tiéu ciia sang ché 14 d& xuét phuong phép truyén dit liéu, thiét bi, thiét bi dau
cudi va tram gdc, d& giai quyét van d8 trong k§ thuat lién quan vé viéc khong thé cAu hinh
truyén dit 1iéu do khong thé x4c dinh mébi quan hé 4nh xa gitra cic RV dugc truyén trén
nhiéu TRP/PANEL va céc dip truyén.

D8 giai quyét vAn d& k¥ thuat trén, mot sb phuong 4n thuc hién ctia sang ché dé xuét

phuong phép truyén dit liéu duoc 4p dung cho thiét bi dau cudi, bao gdm:
nhén théng tin nhan dang phién ban du thira (RV) duoc giri bdi mot tram gbc;
x4c dinh chudi RV co ban theo thong tin nhan dang RV;

x4c dinh méi quan hé twong tmg gitta m&i RV trong chudi RV co ban va méi dip

truyén;

nhan, tai mdi dip truyén bang cach st dung mot RV tuwong tng theo mbi quan hé
twong tmg, dir 1iéu kénh chia sé duong xudng vt Iy (Physical Downlink Shared Channel,
PDSCH) duoc giri boi tram gdc;

trong d6, chudi RV co ban 13 mét chudi trong it nhat hai chudi RV dugc xé4c dinh

trudc.

Theo tiiy chon, trude khi nhén théng tin nhdn dang phién ban du thira (RV) do tram

gdc giri, phuong phap niy con bao gdm:

théa thuan véi tram gbe vé thong tin nhén dang twong ting véi timg chudi trong s6
it nhét hai chudi RV;

trong d6, thong tin nhan dang bao gbm thong tin nhan dang RV.

Theo tiy chon, viéc x4c dinh mdi quan hé tuong tng gitta m&i RV trong chudi RV

co ban va mdi dip truyén bao gém:
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st dung tudn hoan timg RV trong chudi RV co ban 1an lugt lam RV tuong tmg véi
mdi dip truyén, dé thu nh4n dwoc méi quan hé twong g gitta m&i RV trong chudi RV co

ban va moi dip truyén.

Theo tiy chon, viéc st dung tudn hoan timg RV trong chudi RV co ban lan luot lam

RV twong tng véi mbi dip truyén bao gdm:

bét dAu tir RV thi nhét trong chudi RV co ban, st dung tudn tur va tudn hoan timg

RV trong chudi RV co ban 14n lugt lam RV twong tmg véi mbi dip truyén.

Theo tiy chon, bat d4u tir RV thr nhét trong chudi RV co ban, st dung tuén tw va
tudn hoan timg RV trong chudi RV co ban 14n lugt lam RV twong tng véi mdi dip truyén

bao gom:

trong trurdong hop tdng sb k ctia RV trong chudi RV co ban 16n hon hodc bang tdng
sb q cua dip truyén, thi RV tuong g véi dip truyén thit n dugc xac dinh bé‘mg mot gia tri

thir n trong chudi RV co ban;

trong trudng hop tdng sb k ciia cac RV trong chudi RV co ban nhé hon téng s6 q
cua cac dip truyén, thi RV tuong tng véi dip truyén thir n dugc xac dinh boi mdt gia tri
thr [mod (n-1, k) +1] trong chudi RV co ban;

trong d6 1<n<q, va n 1a mét sé nguyén.

Theo tiy chon, viéc sir dung tuén hoan timg RV trong chudi RV co ban l4n luot lam
RV tuong tmg véi mbi dip truyén bao gom:

bét dau tir mot RV twong tmg véi mot chi s§ RV, sir dung tuln ty va tudn hoan timg
RV trong chudi RV co ban lan lwot 1am RV tuong tmg v6i mdi dip truyén.

Theo tuy chon, bét d4u tir RV twong tng véi chi s6 RV, st dung tudn tu va tudn
hoan ting RV trong chudi RV co ban 1dn lugt 1am RV tuong tmg véi mbi dip truyén bao

gom:

RV tuong tng véi dip truyén thr n duge xac dinh boi mot gia tri thir [mod (n-1, k)

+ ¢hi 56 RV +1] trong chudi RV co ban;

4/74



53497

trong d6, n 16n hon ho#c bing 1 va nhé hon hoic bing téng sé q ctia sé dip truyén
vanlasé nguyén, k dai dién cho téng s RV trong chudi RV co ban, chi $6 RV dai dién
cho chi s6 RV va gié tri ctia chi s6 RV 12 mét s6 nguyén 16n hon hodc bing 0 va nhé hon

hoic bing k-1.

Theo tiy chon, trudc khi x4c dinh mdi quan hé twong ting gitta mbi RV trong chudi

RV co ban va mbi dip truyén, phuong phép ndy con bao gdm:
thoa thuin véi tram géc vé chi s6 RV; hoic
nhan chi s6 RV do tram gbc giri.

Theo tuy chon, chi s6 RV bao gdm chi s6 RV phu thir nhit tuong tmg véi trang thai
chi bao cAu hinh truyén (trang thai TCI) thir nhét va chi s RV phu thtr hai trong tng véi
trang thai TCI thir hai.

Theo tity chon, trong trudng hop thiéu théng tin hodc bd s6t thong tin dbi v6i chi sb
RV phu thtr nhét, thi chi s RV phu thir nhat giéng voi chi s6 RV phu thit hai;

trong truomg hop thiéu thong tin hodc bé s6t théng tin di véi chi s6 RV phuy thir
hai, thi chi s§ RV phu tht hai giéng vé6i chi s6 RV phu thir nhét.

Theo tuy chon, thong tin nhdn dang RV bao gém thong tin nhan dang phu thi nhét
twong Umg v6i trang théi chi béo cAu hinh truyén (trang thai TCI) thi nhit va thong tin nhan
dang phu th hai twong ng v6i trang thai TCI thi hai.

Theo tuy chon, viéc x4c dinh chudi RV co ban theo thong tin nhan dang RV bao

x4c dinh chudi RV co ban thir nhit twong tmg voi trang thai TCI tht nhit theo théng
tin nhén dang phu tha nhét; va

x4c dinh chudi RV co ban thtr hai twong tng v6i trang thai TCI thir hai theo théng
tin nhan dang phu thir hai;

viéc x4c dinh méi quan hé twong tmg gitta mdi RV trong chudi RV co ban va moi

dip truyén bao gom:
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x4c dinh mbi quan hé twong tmg thir nhét gitta mai RV trong chudi RV co ban thit

nhat va mbi dip truyén twong tng voi trang thai TCI thir nhét; va

x4c dinh mdi quan hé twong Umg thit hai gitta m8i RV trong chudi RV co ban thi

hai va mdi dip truyén tuong tmg véi trang thai TCI thir hai.

Theo tiy chon, trong trudng hop thiéu théng tin hosc bo s6t théng tin di véi thong
tin nhan dang phu tht nht, thi thong tin nhan dang phu thtr nhét gidng véi thong tin nhan
dang phu thit hai;

trong trurdong hop thiéu théng tin hodic bo sét thong tin dbi véi théng tin nhan dang
phu thtr hai, thi théng tin nhan dang phu tht hai gidng véi théng tin nhan dang phu thi
nhit.

Theo tiry chon, dip truyén duge cAu hinh boi tram géc.

Mot sb phuong 4n thue hién ciia sang ché con @& xuét phuong phép truyén dit liéu

duoc 4p dung cho tram gbc, bao gdm:

giri thong tin nhan dang phién ban du thira (RV) t6i thiét bi diu cudi va x4c dinh
chudi RV co ban theo thong tin nhan dang RV;

xé4c dinh méi quan hé tuong tmg gitta m&i RV trong chudi RV co ban va méi dip

truyén;

giri, tai mdi dip truyén bing cach st dung RV twong tmg theo mdi quan hé tuong
tng, dit liéu kénh chia sé dudng xudng vét Iy (PDSCH) t6i thiét bi dau cudi;
trong do, chudi RV co ban 1a mét chubi trong it nhat hai chudi RV duoc xac dinh

trude.

Theo tuy chon, trude khi giri thong tin nhdn dang phién ban du thira (RV) té1 thiét

bi dAu cudi, phwong phap nay con bao gdm:

théa thuan véi thiét bi diu cubi vé thong tin nhan dang twong mg véi timg chudi

trong s it nhat hai chudi RV;

trong d6, thong tin nhan dang bao gdm thong tin nhan dang RV.

6
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Theo tity chon, viéc x4c dinh mdi quan hé tuong tmg gitta mbi RV trong chudi RV

co ban va moi dip truyén bao gom:

str dung tudn hoan timg RV trong chudi RV co ban lan lugt 1am RV tuong tmg véi
mdi dip truyén, dé thu nhan duoc méi quan hé twong tng gitta mdi RV trong chudi RV co

ban va moi dip truyén.

Theo tity chon, viéc sir dung tudn hoan timg RV trong chudi RV co ban 14n lwot 1am

RV tuong tmg v6i mdi dip truyén bao gom:

bét dau tir RV thit nhat trong chudi RV co ban, sir dung tudn tu va tuén hoan timg

RV trong chudi RV co ban 1in luot 1am RV tuong tmg véi mbi dip truyén.

Theo tuy chon, bat dau tir RV thir nhét trong chudi RV co ban, str dung tudn tu va
tudn hoan ting RV trong chudi RV co ban 1an luot 1am RV tuong tmg véi mdi dip truyén

bao gom:

trong truomg hop tdng s6 k ciia RV trong chudi RV co ban 16n hon hoic bang téng
s6 q cta dip truyén, thi RV tuwong tmg v6i dip truyén thir n duoc xac dinh bang mot gia tri

thir n trong chudi RV co ban;

trong trudng hop tdng sé k ciia cac RV trong chudi RV co ban nhd hon tbng s q
clia cac dip truyén, thi RV tuong tng véi dip truyén thir n duge xéc dinh bdi mot gié tri

thtr [mod (n-1, k) +1] trong chudi RV co ban;
trong d6 1<n<q, va n 1 mot s6 nguyén.

Theo tity chon, viéc st dung tudn hoan timg RV trong chudi RV co ban 1an lrot 1am

RV tuong tmg v6i mbi dip truyén bao gdm:

bét d4u tir mot RV tuwong ung voi mot chi s6 RV, sir dung tudn tu va tudn hoan timg

RV trong chudi RV co ban lan lugt 1am RV tuong tmg v&i mbi dip truyén.

Theo tuy chon, bit dau tir RV twong tmg véi chi s6 RV, str dung tudn tu va tuln
hoan timg RV trong chudi RV co ban 14n It 1am RV tuong tng véi mdi dip truyén bao

gom:
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RV twong tmg v6i dip truyén thir n duoc xac dinh bdi mot gia tri thir [mod (n-1, k)
+ chi s6 RV +1] trong chudi RV co ban;

trong d6, n 16n hon hodc bing 1 va nhd hon hodic bing tdng sé q cia s6 dip truyén
va n 13 s6 nguyén, k dai dién cho tdng s6 RV trong chudi RV co ban, chi s6 RV dai dién
cho chi s6 RV va gid tri ctia chi s6 RV 1a mot s6 nguyén 16n hon hozc bing 0 va nhé hon

hoic bang k-1.

Theo tity chon, trudc khi x4c dinh méi quan hé twong tmg gifta mdi RV trong chudi

RV co ban va mbi dip truyén, phuong phép nay con bao gom:
thoa thuan véi thiét bi ddu cudi vé chi sb RV; hogc
giri chi s6 RV dén thiét bj diu cudi.

Theo tity chon, chi s§ RV bao gdm chi sé RV phu thir nhat twong tmg v&i trang thai
chi bdo cAu hinh truyén (trang thai TCI) thir nhat va chi s6 RV phu thtt hai tuong tmg véi
trang thai TCI thir hai.

Theo tly chon, trong trudng hop thiéu théng tin hoiic bé s6t thong tin dbi v6i chi 56
RV phu thir nhat, thi chi s RV phu th nhét giéng véi chi s6 RV phu thit hai;

trong trudong hop thiéu théng tin hodc bo sét théng tin ddi véi chi s6 RV phu thir
hai, thi chi s RV phu thtr hai giéng véi chi s6 RV phu thir nhét.

Theo tuty chon, thong tin nhan dang RV bao gém thong tin nhén dang phu thi nhét
twong tmg véi trang thai chi béo c4u hinh truyén (trang thai TCI) thi nhat va thong tin nhan
dang phu th hai twong Ung v6i trang thai TCI thir hai.

Theo tiy chon, viéc x4c dinh chudi RV co ban theo thong tin nhan dang RV bao

x4c dinh chudi RV co ban tht nhat twong tmg véi trang thai TCI tht nhét theo thong
tin nhan dang phu thir nhét; va

x4c dinh chudi RV co ban thir hai twong tmg véi trang thai TCI thir hai theo thong
tin nhan dang phy thir hai;
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xé4c dinh mdi quan hé tuong Ung gitta mdi RV trong chudi RV co ban va mbi dip

truyén bao gdm:

xé4c dinh méi quan hé twong tg tht nhét gitta m3i RV trong chudi RV co ban thit

nhét va mbi dip truyén tuong tmg véi trang thai TCI thir nhit; va

x4c dinh mdi quan hé tuong vmg thir hai gitta mdi RV trong chudi RV co ban thit

hai va m&i dip truyén tuong mg véi trang thai TCI thit hai.

Theo tiy chon, trong trudng hop thiéu théng tin hodic bd sét théng tin dbi v6i théng
tin nhé&n dang phu thir nhét, thi thong tin nhan dang phu thi nhét giéng v&i thong tin nhan
dang phu thir hai;

trong trudng hop thiéu thong tin hoic bé sét théng tin dbi v6i thong tin nhan dang
phu thtr hai, thi thong tin nhin dang phu thir hai gidng v6i théng tin nhan dang phu thit
nhét.

Theo tiry chon, dip truyén dwoc ciu hinh bai tram gdc.

Mbt s6 phuong an thyc hién clia sang ché con @& xudt mot thiét bj diu cubi bao gém
b0 luu trit, bo xir Iy, b thu phat va chuong trinh may tinh duoc luu trit trong bd luu trir va
c6 kha niing duoc thyc thi boi bd xit Iy, trong d6 bd xit Iy duge cAu hinh dé thuc thi chuong

trinh mAy tinh dé thuc hién cac budc sau:
nhén thong tin nhan dang phién ban du thira (RV) ctia bg thu phét do tram gbc giri;
x4c dinh chudi RV co ban theo théng tin nhan dang RV;

xéac dinh mdi quan hé twong tng gitra mdi RV trong chudi RV co ban va mdi dip

truyén;

nhan boi bd thu phat, tai mbi dip truyén béng cach sir dung mot RV tuong tng theo
mbi quan hé twong tmg, dir liéu kénh chia sé dudng xubng vat ly (PDSCH) duoc giri boi

tram goc;

trong d6, chudi RV co ban 1a moét chudi trong it nhat hai chudi RV dugc x4c dinh
truede.
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Theo tity chon, bd xtt Iy con dugc ciu hinh dé:

théa thudn vdi tram gbc v& thong tin nhan dang tuong tmg véi timg chudi trong s6
it nhat hai chudi RV trudc khi nhin thong tin nhan dang phién ban du thira (RV) do tram

gbc giri;
trong d6, thong tin nhén dang bao gém th6ng tin nhan dang RV.
Theo tity chon, by x1t ly dugc cAu hinh cu thé dé:

str dung tudn hoan timg RV trong chudi RV co ban 1an lugt lam RV twong tmg v6i
mdi dip truyén, dé thu nhan dwoc méi quan hé trong tng gitta mdi RV trong chudi RV co

ban va mbi dip truyén.
Theo tuy chon, bd xtt Iy dugce cAu hinh cu thé dé:

bit dAu tir mot RV thi nhit trong chudi RV co ban, sit dung tudn tu va tudn hoan

timg RV trong chudi RV co ban 1in luot 1am RV twong tmg véi mdi dip truyén.

Theo tiy chon, bt d4u tir RV th nhit trong chudi RV co ban, sir dung tuan tu va
tudn hoan timg RV trong chudi RV co ban 14n lugt 1am RV twong tmg véi mdi dip truyén

bao gom:

trong trudng hop tdng sb k ctia RV trong chudi RV co ban 16n hon hodc bang tdng
s q ctia dip truyén, thi RV twong tmg véi dip truyén thit n dugc xéc dinh bang mét gia tri

thir n trong chubi RV co ban;

trong truong hop téng s k ctia cic RV trong chudi RV co ban nhd hon tong s q
ctia cac dip truyén, thi RV twong tng véi dip truyén thit n dugc x4c dinh bdi mot gid tri

thir [mod (n-1, k) +1] trong chudi RV co ban;
trong d6 1<n<q, va n 12 mét s nguyén.
Theo tiy chon, bd x1r 1y dugce cAu hinh cu thé dé:

bat dAu tir mot RV tuong tmg véi mot chi b RV, sir dung tun ty va tudn hoan timg

RV trong chudi RV co ban 1an lugt 1am RV tuong Gmg v6i mdi dip truyén.
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Theo tity chon, bit ddu tir RV twong vmg v6i chi s RV, sir dung tun tu va tudn
hoén timg RV trong chudi RV co ban 1in luot 1am RV tuong tmg véi mdi dip truyén bao

gom:

RV tuong tmg voi dip truyén thi n duoc xac dinh bai mét gia tri thir [mod (n-1, k)
+ chi s6 RV +1] trong chudi RV co ban;

trong d6, n 16n hon hoc bing 1 va nho hon hoic bing téng s6 q ctia sb dip truyén
van la sb nguyén, k dai dién cho téng s6 RV trong chudi RV co ban, chi s6 RV dai dién
cho chi s6 RV va gi tri ctia chi s6 RV 1a mét s6 nguyén 16n hon hozc bang 0 va nho hon

hoic bing k-1.
Theo tuy chon, bd xr 1y con dugc cAu hinh dé:

théa thuén véi tram géc vé chi s§ RV trude khi xac dinh mbi quan h¢ tuong g

gitta mdi RV trong chudi RV co ban va mdi dip truyén; hoic
nhén bai bd thu phat chi s RV do tram gdc giri.

Theo tly chon, chi s RV bao gdm chi sé RV phu thir nhit tvong tng v&i trang théi
chi bao cu hinh truyén (trang thai TCI) thir nhit va chi s6 RV phu thir hai twong tmg v&i
trang thai TCI thir hai.

Theo tity chon, trong trudng hop thiéu thong tin hogc b sét thong tin d6i v6i chi s6
RV phu thir nhét, thi chi sé RV phu thir nhit gidng véi chi s§ RV phu thit hai;

trong trudng hop thidu thong tin hodic bo s6t thong tin ddi véi chi s6 RV phuy thir
hai, thi chi s RV phu thtr hai giéng vé6i chi s6 RV phu thit nht.

Theo tiy chon, thong tin nhan dang RV bao gdm thong tin nhan dang phu thir nhat
tuong tmg véi trang thai chi bdo c4u hinh truyén (trang thai TCI) thi nhat va théng tin nhan
dang phu th{ hai tuong Umg v6i trang thai TCI thir hai.

Theo tuy chon, bd xtr ly duoc chu hinh cy thé dé:

xé4c dinh chudi RV co ban thi nhit twong tmg v6i trang thai TCI thi nhét theo thong
tin nhan dang phu thir nhét; va
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xac dinh chudi RV co ban thit hai tuong tmg véi trang thai TCI thi hai theo théng
tin nhin dang phu thir hai;

bd xr ly duge cAu hinh cu thé dé:

xé4c dinh mbi quan hé twong tmg thir nhét gitta mdi RV trong chudi RV co ban thir
nhét va mdi dip truyén twong tng véi trang thai TCI thir nhét; va

x4c dinh méi quan hé tuwong Gng thir hai gitta m&i RV trong chudi RV co ban thi

hai va mbi dip truyén tuong tmg véi trang thai TCI thit hai.

Theo tiy chon, trong trudng hop thiéu thong tin hodc bo sét thong tin déi véi thong
tin nhan dang phu thir nhét, thi thong tin nhan dang phu thir nhét giéng v§i thong tin nhan
dang phu thir hai;

trong trirdng hop thiéu théng tin hodc bo sét théng tin dbi véi thong tin nhan dang
phu thir hai, thi théng tin nhan dang phu thi hai gidng v6i thong tin nhan dang phu thit
nhat.

Theo tuy chon, dip truyén dugc cAu hinh boi tram gdc.

Mbt s6 phuong 4n thuc hién ctia sang ché con dé xuat tram gdc bao gbm bd luu trit,
bd xir 1y, bd thu phat va chuong trinh may tinh dwoc luu trit trong b Iuu trit va c6 kha
ning duoc thuc thi boi bd xit 1y, trong d6 bd xir Iy dugc cau hinh dé thuc thi chuong trinh

mady tinh d€ thuc hién céc budc sau:

gtri thong tin nhan dang phién ban du thira (RV) t6i mot thiét bi dau cudi bang bd
thu phat va xac dinh chudi RV co ban theo thong tin nhan dang RV;

x4c dinh mdi quan hé twong tng gitta m3i RV trong chudi RV co ban va méi dip

truyén;

giri, tai mdi dip truyén bang cach st dung RV tuong ung theo mbi quan hé tuong
tmg, dit lidu kénh chia sé dudng xudng vat Iy (PDSCH) dén thiét bi ddu cudi bang bd thu
phét;
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trong d6, chudi RV co ban 13 mét chudi trong it nhit hai chudi RV duge x4c dinh
trude.

Theo tuy chon, b6 x Iy con dugce cAu hinh dé:

thoa thuan voi thiét bi dau cubi vé thong tin nhan dang twong g véi tung chudi
trong s it nhét hai chudi RV, trudc khi giri thong tin nhan dang phién ban du thira (RV)

t6i thiét bi dau cubi;
trong d6, thong tin nhan dang bao gdm thong tin nhan dang RV.
Theo tuy chon, bd xtt 1y duoc ciu hinh cy thé dé:

sit dung tudn hoan timg RV trong chudi RV co ban Ian lugt lim RV twong tmg véi
mdi dip truyén, d& thu nhan duoc méi quan hé twong ting gitta mdi RV trong chubi RV co

ban va mdi dip truyén.
Theo tity chon, b xir 1y dugc cAu hinh cy thé dé:

bat dau tir mot RV thir nhét trong chudi RV co ban, sir dung tudn tu va tudn hoan

timg RV trong chudi RV co ban 1an lugt 1am RV tuong tmg véi mdi dip truyén.

Theo tiy chon, bit du tir RV th nhit trong chudi RV co ban, sit dung tudn ty va
tudn hoan timg RV trong chudi RV co ban 14n lugt 1am RV twong tng véi mdi dip truyén

bao gom:

trong trudng hop tdng sb k ctia RV trong chudi RV co ban 16n hon hodc bing téng
s6 q ctia dip truyén, thi RV twong tmg véi dip truyén thtr n dugc x4c dinh bing mot gié tri

thir n trong chudi RV co ban;

trong truomg hop tdng sb k ciia cic RV trong chudi RV co ban nhd hon tbng sb q
cta cac dip truyén, thi RV tuong tmg véi dip truyén thit n duge x4c dinh boi mot gia tri
tht [mod (n-1, k) +1] trong chudi RV co ban;

trong d6 1<n<q, va n 13 mdt s4 nguyén.

Theo tiy chon, b xtr ly dugc cAu hinh cuy thé dé:
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bét dAu tir mot RV twong tmg v6i mét chi s§ RV, sir dung tudn ty va tuén hoan timg

RV trong chudi RV co ban I4n lugt 1am RV tuong tmg v6i mdi dip truyén.

Theo tuy chon, bit dau tir RV teong Gng véi chi s6 RV, sir dung tudn tu va tudn
hoan ting RV trong chudi RV co ban 1an lwot lam RV tuong tmg voi mdi dip truyén bao

gom:

RV tuong tng véi dip truyén thir n dwoc xac dinh béi mot gid tri thir [mod (n-1, k)
+ chi 6 RV +1] trong chudi RV co ban;

trong d6, n 16n hon hozc bang 1 va nhé hon hoic bing tdng s q cua sé dip truyén
va n 12 s6 nguyén, k dai dién cho tdng s6 RV trong chudi RV co ban, chi s6 RV dai dién
cho chi s6 RV va gia tri cua chi $6 RV 1a mot sb nguyén 16n hon hodc béng 0 va nho hon

hoc bing k-1.
Theo tuy chon, bd xtt Iy con dugce cAu hinh dé:

thoa thuan véi thiét bi ddu cudi vé chi s6 RV trude khi xac dinh méi quan hé tuong

tg gifta m3i RV trong chudi RV co ban va mdi dip truyén; hogc
giri chi s6 RV dén thiét bi d4u cubi bang bo thu phat.

Theo tity chon, chi s RV bao gdm chi s6 RV phu thtr nhét tuong tmg véi trang thai
chi bao cu hinh truyén (trang thai TCI) tht nhit va chi s6 RV phuy thit hai tvong tng véi
trang thai TCI thi hai.

Theo tity chon, trong trudng hop thiéu thong tin hodic bd sét thong tin d6i v6i chi s6
RV phu thi nhét, thi chi s§ RV phu thir nht giéng véi chi s RV phy thir hai;

trong trudong hop thiéu théng tin hodc bé sét thong tin d6i vai chi sé RV phu thir
hai, thi chi s RV phu thi hai gidng v6i chi s6 RV phu thi nhét.

Theo tuy chon, théng tin nhan dang RV bao gdm théng tin nhan dang phu thtt nhét
tuong Ung véi trang thai chi bdo cAu hinh truyén (trang thai TCT) thix nhét va thong tin nhan
dang phu thir hai twong tmg véi trang thai TCI thir hai.

Theo tuy chon, bo x1t ly dugc cAu hinh cu thé dé:
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xé4c dinh chudi RV co ban thir nhat trong tmg véi trang thai TCT thir nhit theo thong
tin nhén dang phu thir nhét; va

x4c dinh chudi RV co ban thir hai twong tmg véi trang thai TCI tht hai theo théng
tin nhén dang phu thir hai;

bd xtr ly dugce cAu hinh cu thé dé:

xé4c dinh méi quan hé twong tmg thr nhat giita mdi RV trong chudi RV co ban thit

nhét va mi dip truyén tuong g v6i trang thai TCI thi nhét; va

xé4c dinh mdi quan hé tuong tmg thit hai gitta mdi RV trong chudi RV co ban thit

hai va m&i dip truyén twong tng véi trang thai TCI thir hai.

Theo tly chon, trong trudng hop thiéu théng tin hosc bo s6t théng tin ddi véi thong
tin nhan dang phu thir nhét, thi thong tin nhén dang phu thir nhét giéng v6i thong tin nhan
dang phu thit hai;

trong trudng hop thiéu théng tin hodc bo sét thong tin d6i véi théng tin nhin dang
phu thtt hai, thi théng tin nhin dang phu thtt hai gidng v6i thong tin nhan dang phu tht
nhét.

Theo tuy chon, dip truyén dugc cdu hinh béi tram géc.

Mbt sé phuong 4n thuc hién ciia sang ché con dé xuit phuong tién luu trit ¢6 thé
doc duoc bing may tinh Iwu trit chuong trinh may tinh, khi duogc thyc thi béi bo xir 1y,
chwong trinh mdy tinh thuc hién cac bude ciia phuong phép truyén dit liéu & phia thiét bi

dau cudi; hodc

khi dugc thyc thi bdi b xtt 1y, chuong trinh may tinh thye higén céc budc cua phuong

phép truyén dit liéu néu trén & phia tram gdc.

Mot s6 phuong én thuc hién ctia sang ché con @ xuit thiét bi truyén dit liéu dugc

ap dung cho thiét bi diu cudi, bao gdm:

Mb dun tiép nhan thir nhit d& nhan théng tin nhan dang phién ban du thira (RV)

duoc glri bdi mot tram goc;
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md dun xac dinh thi nhit dé xac dinh chudi RV co ban theo thong tin nhan dang
RV;

mb dun xac dinh tht hai & x4c dinh mdi quan hé tuong ting gifta mdi RV trong

chudi RV co ban va mdi dip truyén;

md dun tiép nhén thi hai dé nhan, tai m3i dip truyén béng cach st dung RV tuong
tmg theo mdi quan hé twong tng, dit liéu kénh chia sé dudng xudng vét ly (PDSCH) dugc

gui baoi tram goc;

trong d6, chudi RV co ban 1a mot chudi trong it nhat hai chudi RV duoc x4c dinh
trudc.

Theo tity chon, thiét bi con bao gom:

md dun thoa thuén thir nhit dé thoa thuan véi tram géc vé thong tin nhan dang twong
tg v6i timg chudi trong sb it nhét hai chudi RV truéc khi nhan théng tin nhan dang phién
ban du thira (RV) do tram gbc giri;

trong d6, thong tin nhan dang bao gém thong tin nhan dang RV.
Theo tiy chon, mé dun xé4c dinh thit hai bao gdm:

mé dun xt Iy phu thir nhit dé st dung tudn hoan timg RV trong chudi RV co ban
14n Iugt lam RV tuong ung v6i méi dip truyén, d& thu nhan dugc mdi quan hé twong tmg

gitta m3i RV trong chudi RV co ban va médi dip truyén.
Theo tiy chon, md dun xir Iy phu thir nhét bao gom:

don vi xtt 1y thir nhit d& bt dau tir mot RV thir nhat trong chudi RV co ban, sit dung
tudin ty va tudn hoan timg RV trong chudi RV co ban 14n lugt 1am RV tuong tmg véi mbi

dip truyén.

Theo tity chon, bét dau tir RV thtr nhit trong chudi RV co ban, st dung tudn tu va
tudn hoan timg RV trong chudi RV co ban ldn lugt 1am RV twong Gng v6i mbi dip truyén

bao gom:
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trong trudng hop téng sb k cia RV trong chudi RV co ban 16n hon hoic bing téng
s6 q ctia dip truyén, thi RV twong tmg véi dip truyén thir n duge x4c dinh bing mot gid tri
thi n trong chudi RV co ban;

trong trudong hop tdng sb k cia cac RV trong chudi RV co ban nho hon tbng s q
cta cac dip truyén, thi RV tuong tmg vé6i dip truyén thir n dugc xéc dinh bdi mét gié tri
thi [mod (n-1, k) +1] trong chudi RV co ban;

trong d6 1<n<q, va n 12 mot s6 nguyén.
Theo tiry chon, mé dun xir Iy phu thir nhat bao gdm:

don vi xtt Iy thir hai d& bit ddu tir m6t RV twong g voi mot chi s RV, sir dung
tudn tr va tudn hoan timg RV trong chudi RV co ban 1in lrot 1am RV twong tng véi mbi

dip truyén.

Theo tuy chon, bit dau tir RV twong Ung véi chi s RV, sir dung tudn tu va tudn
hoan timg RV trong chudi RV co ban 1an luot 1am RV twong tmg véi mdi dip truyén bao

gom:

RV tuong tmg véi dip truyén tht n duogc xac dinh bdi mot gid tri tht [mod (n-1, k)
+ chi 6 RV +1] trong chudi RV co ban;

trong d6, n 16n hon hodc bing 1 v nhd hon hoic bang tong s6 q cia s6 dip truyén
va n 12 s6 nguyén, k dai dién cho tdng s§ RV trong chudi RV co ban, chi s6 RV dai dién
cho chi s6 RV va gié tri cia chi s6 RV 1a mét sb nguyén 16n hon hogc bang 0 va nhd hon

hoic bang k-1.
Theo tuy chon, thiét bi con bao gém:

md dun xi Iy thir nhat dé thoéa thun véi tram gbe vé chi s6 RV trude khi xac dinh

médi quan hé tuong ting gitta mdi RV trong chudi RV co ban va mi dip truyén; hogc

nhén chi s6 RV do tram géc gui.
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Theo tiy chon, chi s RV bao gdm chi s RV phu thir nhét twong tmg v&i trang thai
chi bdo cAu hinh truyén (trang thai TCI) thtr nhét va chi sé RV phu thit hai twong tng véi
trang thai TCI th{ hai.

Theo tity chon, trong trudng hop thiéu thong tin hodc bé sét thong tin dbi véi chi s6
RV phu tht nhét, thi chi s RV phu thir nhit giéng véi chi s RV phu thit hai;

trong trudong hop thiéu théng tin hodc bé sét thong tin dbi véi chi s6 RV phuy thir
hai, thi chi s6 RV phu thtr hai giéng v6i chi s6 RV phu thir nhét.

Theo tuy chon, thdng tin nhan dang RV bao gém thong tin nhén dang phu th nhét
tuong tmg v6i trang thai chi bao cAu hinh truyén (trang thai TCI) thir nhat va thong tin nhan
dang phu thir hai twong timg v6i trang thai TCI thi hai.

Theo tity chon, m6 dun xac dinh thir nhét bao gém:

md dun xé4c dinh phu thtr nhét d& xic dinh chudi RV co ban thit nhét tuong Gng véi
trang thai TCI thir nhét theo thong tin nhan dang phu thir nhét; va

xé4c dinh chudi RV co ban thir hai twong tng v6i trang thai TCI thit hai theo thong
tin nhén dang phu thir hai;

md dun xac dinh thir hai bao gdm:

mé dun x4c dinh phu thir ba dé x4ac dinh méi quan hé twong tmg thir nhit gitta mdi
RV trong chudi RV co ban thtr nhit va mdi dip truyén twong tmg véi trang thai TCI thu
nhét; va

x4c dinh méi quan hé twong tmg thir hai gitta mdi RV trong chudi RV co ban thit

hai va mdi dip truyén twong tng véi trang thdi TCI thit hai.

Theo tty chon, trong trudng hop thidu théng tin hozc bo sét théng tin di v6i thong
tin nhan dang phu thir nhét, thi thong tin nhén dang phu thir nhét giéng véi thong tin nhan
dang phu thir hai;
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trong trueong hop thiéu thong tin hoic bd s6t thong tin d6i véi thong tin nhan dang
phu thir hai, thi théng tin nhan dang phu tht hai giéng v6i thong tin nhin dang phuy thi
nhét.

Theo tiy chon, dip truyén duoc ciu hinh boi tram géc.

Mot s6 phuong an thyc hién cia sang ché con dé xuét thiét bi truyén dit liéu duoc

ap dung cho tram gdc, bao gdm:

mdt md dun xir Iy thir hai ¢é giri thong tin nhan dang phién ban du thira (RV) t6i
mdt thiét bi dAu cudi va xac dinh chudi RV co ban theo théng tin nhan dang RV;

md dun x4c dinh thir ba d& x4c dinh mdi quan hé twong tmg gilta m&i RV trong

chudi RV co ban va mbi dip truyén;

md dun gri thir nhit dé giri, tai mbi dip truyén bang cach st dung RV tuong tng
theo méi quan hé tuong tng, dit liéu kénh chia sé dudng xubng vat Iy (PDSCH) t6i thiét

bi dau cudi;

trong d6, chudi RV co ban 1a mot chudi trong it nhAt hai chudi RV duoc xac dinh

trude.
Theo tuy chon, thiét bi con bao gém:

Mb dun thoa thudn thit hai d8 thoa thuén véi thiét bi dau cudi vé thong tin nhan dang
twong Gmg voi timg chudi trong s6 it nhat hai chudi RV, trudc khi gl thong tin nhén dang
phién ban du thira (RV) t&i thiét bi dau cudi;

trong d6, théng tin nhan dang bao gdm thdéng tin nhan dang RV.
Theo ty chon, mé dun x4c dinh thir ba bao gom:

md dun xtt Iy phu thir hai d st dung tuén hoan timg RV trong chudi RV co ban lan
lugt 1am RV tuong tmg véi mbi dip truyén, dé thu nhan dwgc mdi quan hé twong Ung gitta

mdi RV trong chudi RV co ban va mbi dip truyén.

Theo tlty chon, md dun xir 1y phu thir hai bao gbm:
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don vi xit Iy thiz ba d& bit d4u tir RV thir nhét trong chudi RV co ban, sir dung tuin
tir va tudn hoan timg RV trong chudi RV co ban lan luot lam RV twong tng véi mébi dip
truyén.

Theo tiy chon, bit diu tir RV thir nhét trong chudi RV co ban, st dung tudn ty va
tudn hoan timg RV trong chudi RV co ban 1in luot 1am RV twong ting véi mdi dip truyén

bao gdém:

trong trudong hop tdng s k ciia RV trong chudi RV co ban 16n hon hoic bang tong
s q cua dip truyén, thi RV twong tmg v6i dip truyén thir n duge xac dinh bing mot gia tri
th n trong chudi RV co ban;

trong trudng hop tong sd k cia cdc RV trong chudi RV co ban nhé hon tdng s6 q
ctia céc dip truyén, thi RV tuong tmg véi dip truyén thir n dugc xac dinh béi mét gia tri
thr [mod (n-1, k) +1] trong chudi RV co ban;

trong d6 1<n<q, va n 13 mot sd nguyén.
Theo tiy chon, md dun xir Iy phu thi hai bao gom:

don vi xtt 1y thi tw d& bt dAu tir RV tuong tmg véi chi s6 RV, st dung tun ty va
tudn hoan timg RV trong chudi RV co ban 1an lugt 1am RV tuong tmg véi mi dip truyén.

Theo tuy chon, bat dau tir RV twong tmg véi chi s6 RV, sir dung tudn tu va tudn
hoan timg RV trong chudi RV co ban 14n Iugt 1am RV twong tmg véi mdi dip truyén bao

gom:

RV twong tng v6i dip truyén thir n dugc xac dinh béi mét gid tri thir [mod (n-1, k)
+ chi s6 RV +1] trong chudi RV co ban;

trong do, n 16n hon hodc bing 1 va nhé hon hoic bang téng sb q cia s6 dip truyén
vanlasd nguyén, k dai dién cho téng s6 RV trong chudi RV co ban, chi s6 RV dai dién
cho chi s8 RV va gié tri ctia chi s6 RV 1a mot s nguyén 16n hon hodc bing 0 va nho hon

hoic bang k-1.

Theo tity chon, thiét bj con bao gdm:
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mdt md dun xit Iy thir ba d& thoa thuan véi thiét bi diu cudi vé chi s6 RV trude khi
x4c dinh mdi quan hé tuong tng gitta mbi RV trong chudi RV co ban va mbi dip truyén;
hodc

giri chi s6 RV dén thiét bi du cudi.

Theo tity chon, chi s RV bao gdm chi s6 RV phu thir nhat tuong tmg véi trang thai
chi bdo chu hinh truyén (trang thai TCI) thtr nhit va chi s RV phu thir hai twong tmg véi
trang thai TCI thit hai.

Theo tiy chon, trong trudng hop thiéu théng tin hoic bd s6t thong tin dbi véi chi sé
RV phu thtr nhét, thi chi s6 RV phu thir nhat giéng véi chi s6 RV phu thit hai;

trong trudng hop thidu thong tin hodic bd s6t thong tin di véi chi sé RV phu thir
hai, thi chi s§ RV phu thir hai gidng v6i chi s6 RV phu thit nhat.

Theo tiy chon, théng tin nhan dang RV bao gdém thong tin nhan dang phu thit nhat
twong Ung v&i trang thai chi bao cAu hinh truyén (trang thai TCT) thir nhét va thong tin nhan
dang phu thir hai tuong g véi trang thai TCI th hai.

Theo tiy chon, mé dun xtt Iy thi hai bao gém:

mo6t md dun xac dinh phu thit hai dé x4c dinh chudi RV co ban tht nhét tuong ing
véi trang thai TCI the nhét theo thong tin nhan dang phu thir nhét; va

x4c dinh chudi RV co ban thit hai twong tmg véi trang thai TCI thir hai theo thong
tin nhan dang phu thir hai; ‘

mé dun xac dinh thir ba bao gdm:

mdt mé dun xé4c dinh phu thir tw d x4c dinh mdi quan hé twong tng thir nhét giita
mdi RV trong chudi RV co ban thtr nhit va mdi dip truyén tuong tmg véi trang thai TCI
thit nhat; va

xé4c dinh mébi quan hé twong vmg thit hai gitta mdi RV trong chudi RV co ban thit

hai va mdi dip truyén twong tmg véi trang thai TCI thit hai.
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Theo tiy chon, trong trudng hop thiéu thong tin hosic bé s6t théng tin déi véi thong
tin nhén dang phu thir nhét, thi théng tin nhan dang phu thtr nhit giéng véi thong tin nhan
dang phu thir hai;

trong tredng hop thiéu théng tin hodc bo sét théng tin di v&i thong tin nhan dang
phu thtr hai, thi théng tin nhan dang phu thir hai giéng véi thong tin nhan dang phu thi
nht.

Theo tuy chon, dip truyén dugc cdu hinh boi tram géc.
Hibu qua ctia cac giai phap k§ thudt néu trén theo sang ché nhu sau:

Trong céc giai phap trén, bing cac budc sau: nhan thong tin nhan dang phién ban
du thira (RV) do mét tram géc giri; xac dinh chudi RV co ban theo thong tin nhin dang
RV; xé4c dinh méi quan hé tuwong (mg gitta mbi RV trong chudi RV co ban va mdi dip
truyén; nhén, tai mdi dip truyén bang cach sir dung mot RV tuong g theo mdi quan hé
tuong tng, dit liéu kénh chia sé dudng xudng vat Iy (PDSCH) duge giri béi tram gbc; trong
d6, chubi RV co ban 13 mot chudi trong it nhét hai chudi RV dugc x4c dinh truéc; phuong
phép truyén dit lidu c6 thé xac dinh rd rang mbi quan hé 4nh xa giita cc RV va cac dip
truyén trong qué trinh truyén két hop gitra nhiéu TRP/PANEL, va dim bao truyén dit liéu
gifta thiét bj ddu cubi va tram gbc, tir d6 giai quyét vén dé trong k§ thuat lién quan 1a khong
c6 kha ning cAu hinh truyén dit liéu gy ra boi viéc khong thé xac dinh mdi quan hé &nh

xa gifra cac RV dugc truyén trén nhiéu TRP/PANEL va dip truyén.
M@ ta vin tit cac hinh v&

Fig.1 12 so d& minh hoa phuong 4n ning cao URLLC 3 d két hop truyén da diém
trong k¥ thuat lién quan;

Fig.2 12 so dd minh hoa phuong 4n ning cao URLLC 4 @& két hop truyén da diém

trong linh vuyc lién quan;

Fig.3 1 Iuu d thit nhit minh hoa phuong phép truyén dit liéu theo mot s6 phuong

an thuc hién ctia sang ché;
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Fig.4 14 luu d thir hai minh hoa phwong phép truyén dit liéu theo mét s6 phuong

an thuc hién cua sang che;

Fig.5 1a so dd chu triic minh hoa thiét bi dau cudi theo mot sb phuong an thuc hién

cua sang che;

Fig.6 12 so d6 cAu trac minh hoa tram gdc theo mdt s§ phuong 4n thyc hién ctia sang

Fig.7 14 so d cAu triic thir nhit minh hoa thiét bi truyén dit liéu theo mot s6 phuong

an thyc hién ctia sdng che; va

Fig.8 12 so @b cAu trac thir hai minh hoa thiét bi truyén dit liéu theo mot s6 phuong

an thyuc hi€n cia sang che.
M0 ta chi tiet sing che

Sau day, cac muc tiéu, giai phap k¥ thuat, va vu diém cua sang che s&€ dugc mod ta

10 rang hon théng qua cac phuong an thuc hién cing véi cac hinh v& kém theo.

Déi véi van d8 lién quan dén khong thé cAu hinh truyén dit liéu do khong thé xac
dinh méi quan hé 4nh xa gifra cac RV dugc truyén trén nhidu TRP/PANEL va thoi gian
truyén, sang ché dé xuét phuong phép truyén dit liéu dugc 4p dung cho thiét bi dau cudi,

nhu dugc minh hoa trén Fig.3, bao gff)m:
Budc 31: nhan thong tin nhan dang phién ban du thira (RV) do tram gbc giri;
Budc 32: x4c dinh chudi RV co ban theo thong tin nhan dang RV;

Bude 33: xac dinh mébi quan hé tuwong tmg gitta m&i RV trong chudi RV co béan va

mdi dip truyén;

Budc 34: nhén, tai mdi dip truyén bang cich st dung RV tuong tmg theo mbi quan

hé twong tmg, dit lidu kénh chia sé dudng xudng vat ly (PDSCH) dugc giri béi tram gbc;

trong d6, chudi RV co ban 13 mot chudi trong it nhat hai chudi RV dugc x4c dinh

trude.
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Budc 33 ciing c¢6 thé duoc hiéu 13: x4c dinh RV trong chudi RV co ban tuong tmg

v6i mdi dip truyén va thu nhén dwoc méi quan hé trong Umg giita dip truyén va RV.

Béng cic budc sau: nhan théng tin nhan dang phién ban du thira (RV) do m6t tram
géc giri; xac dinh chudi RV co ban theo thong tin nhan dang RV; x4c dinh mbi quan hé
tuong tmg gifta m&i RV trong chudi RV co ban va mdi dip truyén; nhén, tai m&i dip truyén
bing cach stt dung mdt RV twong tmg theo mdi quan hé tuong tmg, dir liéu kénh chia sé
duong xubng vat Iy (PDSCH) dugc giri boi tram gbc; trong d6, chudi RV co ban 1a mot
chudi trong it nhit hai chudi RV duoc x4c dinh trudc; phwong phap truyén dit liéu theo
mdt sb phuong 4n thye hién cia sang ché c6 thé xac dinh rd rang méi quan hé 4nh xa gitta
RV va céc dip truyén trong qué trinh truyén két hop giita nhiéu TRP/PANEL va dam bao
truyén dit liéu gitra thiét bi diu cudi va tram gdc, tir d6 giai quyét van dé trong k¥ thuit lién
quan, 1a khéng thé cdu hinh truyén dit liéu do khong xé4c dinh dugc mbi quan hé 4nh xa

gifta cac RV duoc truyén trén nhidu TRP/PANEL va céc dip truyén.

Hon nita, truée khi nhan thong tin nhan dang phién ban du thira (RV) do tram gbc
glri, phuong phap con bao gdm: thoa thusn véi tram gdc vé thong tin nhan dang tuong tmg
v6i timg chudi trong sb it nhat hai chudi RV; trong d6, théng tin nhan dang bao gdm thong
tin nhan dang RV.

Cu thé, viéc x4c dinh mdi quan hé tuong tmg gitta mbi RV trong chudi RV co ban
va mdi dip truyén bao gdm: sir dung tudn hoan timg RV trong chudi RV co ban lan lugt
1am RV tuong tmg v&i mdi dip truyén, dé thu nhan duge mbi quan hé tuong ting gitta mdi

RV trong chudi RV co ban va mi dip truyén.
O day, viée str dung tudn hoan c6 thé bao gdm hai truong hop:

trong trudong hop thir nhét, tdng s RV trong chudi RV co ban 16n hon hodc bing
téng sé dip truyén; trong trudng hop niy, chi mot phan ctia céc RV trong chudi RV co ban
dugc st dung 14n luot, va st dung da mién 1a RV dugc 4nh xa cudi cling twong g véi

mot dip giri;

trong truedmg hop thit hai, tong s6 RV trong chudi RV co ban nhé hon tbng s6 dip

truyén; trong trudng hop nay, mot phin hoic tit ca cic RV trong chudi RV co ban s& duge
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str dung tudn tu nhiéu 14n (it nhat 13 hai 14n), va st dung da mién 12 RV dugc 4nh xa cudi

cung twong Ung véi mot dip guri;

Vi du cho trudng hop tht nhit & trén 1a: gia sir ring chudi RV co ban 1a S (RV1,
RV2, RV3, RV4); dip giri bao gdm giri dip 1, giri dip 2, giri dip 3; thi méi quan hé twong
ting c6 thé 13: dip gtri 1 twong g v6i RV1, dip giri 2 twong tmg véi RV2, dip giri 3 tuong

ung voi RV3; hodc

dip gtri 1 twong ng v&i RV2, dip gitri 2 tuong Gng véi RV3, dip gtii 3 tuong ung
vGi RV4; hodc

dip gtri 1 twong Ung véi RV3, dip guii 2 tuong ing véi RV4, dip gui 3 tuong Ung
v6i RV1; va tiép tuc.

Vi du cho trudng hop th hai & trén 1a: gia st ring chudi RV co ban 1a S (RVI,
RV2, RV3); dip giri bao gdm g dip 1, gtri dip 2, giri dip 3, glri dip 4; thi mbi quan hé
tuong tmg c6 thé 1a: dip guri 1 trong tng voi RV1, dip giri 2 twong tmg véi RV2, dip giri
3 tuong tmg vGi RV3, dip giri 4 tuong tmg véi RV1; hodc

dip gui 1 twong ung véi RV2, dip gii 2 tuong Gng véi RV3, dip gui 3 tuong Ung
v6i RV1, dip giri 4 tuong tmg v6i RV2; va tiép tuc.

Péi v6i chu ky, c6 thé theo bét ky thi tu tudn hoan nao, ching han nhu thir tir tudn
tw hodc th ty dao nguoc, didu ndy khong bi gisi han & ddy. D6 dai trinh tu ctia RV ¢6 thé
la 4, nhung khéng bi giéi han & day.

Ngoai ra, mot s6 phuong 4n thuc hién cia sang ché khong gisi han & phuong phép
x4c dinh mbi quan hé tuong g nay, ma con c6 thé 1a bat ky phuong phap xac dinh nao
khac, mién 1a RV duoc 4nh xa cudi cliing twong tmg v&i mdt dip truyén, didu nay khong bi

gidi han & day.

D6i véi “sir dung tudn hoan timg RV trong chudi RV co ban 1an luot 1am RV twong

ung véi moi dip truyén”, hai vi du nhu sau:

trong vi du thtr nhat, viéc st dung tudn hoan timg RV trong chudi RV co ban lan

luot 1am RV twong tmg véi mdi dip truyén bao gbm: bit dau tir RV thi nhét trong chudi
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RV co ban, st dung tudn tyr va tudn hoan timg RV trong chudi RV co ban Ian lugt 1am RV

tuong tmg v6i mbi dip truyén.

Cu thé, bt dau tir RV thit nhit trong chudi RV co ban, sir dung tudn tu va tudn hoan
timg RV trong chudi RV co ban 14n lwot 1am RV twong tmg véi mdi dip truyén bao gdm:
trong trudng hop tdng sb k ctia cac RV trong chudi RV co ban 16n hon hoic bing téng s§
q cta dip truyén, thi RV twong tmg v6i dip truyén thit n duge xac dinh bing mét gia tri thi

n trong chudi RV co ban;

trong trudong hop tdng s k cua cac RV trong chudi RV co ban nhé hon téng sb q
ctia c4c dip truyén, thi RV tuong tng v6i dip truyén thir n dugc xac dinh bdi mot gia tri

thir [mod (n-1, k) +1] trong chudi RV co ban; trong d6 1 <n<q, va n 1a mot s6 nguyeén.

Déi v6i bidu thirc & trén “RV tuong tmg v6i dip truyén thit n dugc x4c dinh béi gia
tri thir... trong chudi RV co ban”, né ciing c6 thé dwoc hiéu 13 “x4c dinh RV tuong tmg v6i

dip truyén thi n theo gia tri thi... trong chudi RV co ban”.

Trong vi du thtr hai, viéc st dung tudn hoan timg RV trong chudi RV co ban lan
lwot 1am RV tuong tng v6i mdi dip truyén bao gdm: bét dau tir mot RV tuong tmg véi mot
chi s6 RV, sir dung tudn tur va tudn hoan timg RV trong chudi RV co ban lan lugt 1am RV

tuong tng v6i mbi dip truyén.

Cu thé, bit dau tir RV tuong tng vai chi s RV, st dung tudn tu va tudn hoan ting
RV trong chudi RV co ban 1an luot 1am RV tuong tmg v6i mdi dip truyén bao gém: RV
tuong tmg v6i dip truyén thir n duge xac dinh bi mét gia trj thit [mod (n-1, K) + chi 5O RV
+1] trong chudi RV co ban;

trong d6, n 16n hon hoc bing 1 va nhé hon hodc bang tong sé q ctia s6 dip truyén
van lasb nguyén, k dai dién cho téng s6 RV trong chudi RV co bén, chi s6 RV dai dién
cho chi s6 RV va gié tri cia chi s6 RV 1a mot s& nguyén 16n hon hoic bang 0 va nhé hon

hoic bing k-1.

Chi s6 RV = 0 tuong tmg v6i phién ban RV thir nhit trong chudi RV co ban.
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Dbi vé6i biéu thire ¢ trén “RV twong tmg véi dip truyén thir n duge x4c dinh béi gia
tri thir... trong chudi RV co ban”, né ciing c6 thé duoc hidu 1 “xac dinh RV tuong tmg véi

dip truyén thtt n theo gia tri thir... trong chudi RV co ban”.

Hon nita, trude khi xac dinh mébi quan hé tuong tmg gitta mdi RV trong chudi RV
co ban va mbi dip truyén, phuong phap con bao gdm: théa thun véi tram gbe vé chi sb

RV: hodc nhén chi s6 RV do tram géc gui.

Pbi voi “thda thuan voi tram géc vé chi s6 RV”, ¢6 thé duge thuc hién cu thé nhu
sau: truc tiép théa thuan str dung RV ndo trong chudi RV co ban dé tuong tmg véi mot chi
s6 RV (cfing c6 thé tuong tmg vdi cac RV khéc nhau tity theo cAc tinh hudng khic nhau);
cling c6 thé duoc thuc hién nhu sau: thoa thuin vé viée bit dau st dung RV ndo dé tuong

{mg véi mét chi s6 RV; khong gidi han & day.

Xem xét cac mdi quan hé dnh xa doc 1ap gifta cac chudi RV va TRP khac nhau, theo
mot sb phuong 4n thyuc hién ciia sang ché, chi sé RV ¢6 thé bao gém chi s6 RV phu thir
nhét tuong Umg v6i trang thai chi bdo cAu hinh truyén (trang thai TCI) thi nhét va chi 56
RV phu thi hai twong Gng véi trang thai TCI thi hai.

Trong d6, trong truomg hop thiéu thong tin hodc bé sét thong tin dbi v6i chi s6 RV
phu thir nhét, thi chi s§ RV phu thir nhét giéng v6i chi s6 RV phuy thtt hai; trong trudng
hop thiéu thdng tin hodc bo sét thong tin dbi vi chi sb RV phu thi hai, thi chi s RV phu
thir hai giéng v6i chi s6 RV phu thir nhit.

Xem xét cac mbi quan hé anh xa doc lap gitta cdc chudi RV va TRP khéc nhau, theo
mot s6 phuong 4n thyc hién ciia sang ché, thong tin nhan dang RV ¢6 thé bao gbm thong
tin nh4n dang phu tht nhét twong tmg véi trang thai chi bao cu hinh truyén (trang thai
TCI) thit nhit va thong tin nhan dang phu thit hai trong tng v6i trang thai TCI thit hai.

Theo d6, viée xac dinh chudi RV co ban theo thdng tin nhan dang RV bao g@)m: X4c
dinh chudi RV co ban thir nhét twong tmg v&i trang thai TCI thir nhét theo thong tin nhan
dang phu thir nhét; va xac dinh chudi RV co ban thir hai tuong (g véi trang thai TCI thi
hai theo thong tin nhén dang phu thw hai;

x4c dinh mdi quan hé tuong g gitta mdi RV trong chudi RV co ban va mébi dip
truyén bao gdm: x4c dinh mdi quan hé tuong tmg thir nhit gitta mdi RV trong chudi RV
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co ban thir nhat va méi dip truyén twong tmg v6i trang thai TCI thir nhat; va xac dinh méi
quan hé twong g thir hai gitta m8i RV trong chudi RV co ban thit hai va m&i dip truyén

tuong Umg véi trang thai TCI thi hai.

Trong d6, trong trudng hop thidu théng tin hodc bo sét thong tin dbi véi thong tin
nhan dang phu th& nhét, thi théng tin nhan dang phu thir nhit gidng véi thong tin nhan
dang phu thir hai; trong trudng hop thidu théng tin hodc bé sét thong tin d6i v6i thong tin
nhan dang phu th hai, thi thong tin nhan dang phu thir hai gidng vé6i thong tin nhin dang
phu thir nht.

Dip truyén ciing c6 thé duoc ciu hinh béi tram gbc, nhung khong bi giéi han & day.

Thong tin néu trén do tram gdc giri va nhan bdi thiét bi ddu cudi cé theé dugce cap
thong qua tin hiéu mic cao, hodc c6 theé dugc cap thong qua thong tin diéu khién dudng

xudng (DCI), khéng bi gidi han & day.

Mot s phuong 4n thwe hién cta sang ché con dé xuit phwong phép truyén di liu

dugc ap dung cho tram géc, nhu dugc minh hoa trén Fig.4, bao gém:

Budc 41: giri thong tin nhan dang phién ban du thira (RV) t6i thiét bi diu cubi va
x4c dinh chudi RV co ban theo thong tin nhan dang RV;

Budc 42: xac dinh mbi quan hé twong tmg gitta m&i RV trong chudi RV co ban va
mdi dip truyén;
Budc 43: gir, tai mdi dip truyén bang cach st dung RV tuong tng theo mdi quan

hé tuwong tmg, dit liéu kénh chia s¢ dudng xubng vét Iy (PDSCH) téi thiét bi dAu cubi;

trong d6, chudi RV co ban 12 mét chudi trong it nhit hai chudi RV dugc xé4c dinh
trude.

Budc 42 ciing c6 thé duge hidu 1a: x4c dinh RV trong chudi RV co ban tuong g

v6i mdi dip truyén va thu nhan duge mbi quan hé twong tmg gitta dip truyén va RV.

Béng céc budc sau: giri thong tin nhan dang phién ban du thira (RV) t6i thiét bi déu
cudi va xac dinh chudi RV co ban theo thong tin nhan dang RV; xé4c dinh mdi quan hé

twong Ung gitta mbi RV trong chudi RV co ban va mbi dip truyén; giri, tai mdi dip truyén
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bing c4ch sir dung RV tuong tng theo mdi quan hé tuong tmg, dit liéu kénh chia sé dudng
xuéng vat Iy (PDSCH) téi thiét bi dau cudi; trong d6, chudi RV co ban 1a mét chudi trong
it nhét hai chudi RV duoc xé4c dinh trude; phuong phép truyén dit liéu theo mot sb phuong
an thuc hién cla sang ché c6 thé x4c dinh 18 rang mbi quan h¢ &nh xa giita RV va céac dip
truyén trong qua trinh truyén két hop gitta nhiéu TRP/PANEL va dam bao truyén dit lidu
gifta thiét bi dAu cubi va tram gbc, tir d6 giai quyét vin dé trong k¥ thuat lién quan, 13 khong
thé cdu hinh truyén dit liéu do khdng xac dinh dugc mbi quan h¢ anh xa gifta cac RV dugc
truyén trén nhiéu TRP/PANEL va céc dip truyén.

Hon nita, truée khi giri théng tin nhan dang phién ban du thira (RV) t6i thiét bi ddu
cudi, phrong phép con bao gdm: thoa thudn v6i thiét bi dAu cudi vé thong tin nhan dang
tuong (g véi timg chudi trong s it nhat hai chudi RV; trong d6, thong tin nhén dang bao
gdm thong tin nhan dang RV.

Cu thé, viéc x4c dinh mbi quan hé tuong tng gitta mbi RV trong chudi RV co ban
va mbi dip truyén bao gdm: st dung tudn hoan timg RV trong chudi RV co ban 1an lugt
1am RV twong tmg v&i mdi dip truyén, dé thu nhan dugc méi quan hé twong tmg gitta mdi

RV trong chudi RV co ban va mdi dip truyén.
0 day, viéc st dung tudn hoan c6 thé bao gém hai truong hop:

trong truedng hop thi nhét, tdng s6 RV trong chudi RV co ban 16n hon hodc bing
téng s6 dip truyén; trong trudng hop ndy, chi mot phin ctia cdc RV trong chudi RV co ban
duoc st dung 14n luogt va sir dung ¢t mién 14 RV duoc anh xa cubi cling tuong tmg v&i mot

dip gui;

trong truong hop thir hai, tong s6 RV trong chudi RV co ban nhd hon tdng s6 dip
truyén; trong truong hop nay, mot phan hodc tt ca cac RV trong chudi RV co ban s& duge
st dung tudn tu nhiéu 1an (it nhat 13 hai 14n) va sir dung dt mién 1a RV dugc 4nh xa cubi

cung tuong ung véi mot dip gui;

Vi du cho trudng hop thir nhét & trén 14: gia sir ring chudi RV co ban la S (RV1,
RV2, RV3, RV4); dip giri bao gdm giri dip 1, giri dip 2, gtii dip 3; thi mbi quan hé tuong
tmg c6 thé 1a: dip giri 1 twong tmg véi RV1, dip giti 2 twong Gng véi RV2, dip giri 3 tuong
ung véi RV3; hodc
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dip gtri 1 twong tng v6i RV2, dip gl 2 tuong Gng véi RV3, dip gui 3 twong Uing
vdi RV4; hodc

dip gtri 1 twong tng véi RV3, dip giti 2 tuong ung vdi RV4, dip giri 3 tuong tng

v6i RV1; va tiép tuc.

Vi du cho truong hop thi hai & trén 13: gia st rdng chudi RV co ban 1a S (RV1,
RV2, RV3); dip giri bao gdm giri dip 1, giri dip 2, gti dip 3, giri dip 4; thi méi quan hé
turong tmg c6 thé 1a: dip gui 1 twong tmg véi RV1, dip giri 2 twong tmg véi RV2, dip giri
3 twong tng v&i RV3, dip giri 4 twong Umg véi RV 1; hodc

dip gtri 1 twong ing vdi RV2, dip giri 2 tuwong tmg v6i RV3, dip gt 3 twong Ung
v6i RV1, dip giri 4 tuong tng véi RV2; va tiép tuc.

Pbi voi chu ky, co thé theo bét ky thir tw tudn hoan nao, chéng han nhu thi ty tudn
tir hodc thit ty ddo ngugc, didu ndy khong bi gidi han & ddy. D6 dai trinh tw clia RV c6 thé
la 4, nhung khdng bi gidi han & day.

Ngoai ra, mot sb phuong an thuc hién ctia sang ché khong giéi han & phuong phap
x4ac dinh mbi quan hé twong tmg nay, ma con c6 thé 1a bat ky phuong phap xéc dinh nao
khéc, mién 1a RV duogc 4nh xa cudi cing trong img véi mét dip truyén, diéu nay khong bi

gidi han & day.

Déi v6i “str dung tudn hoan timg RV trong chudi RV co ban 14n lugt lam RV tuong

tmg v6i mdi dip truyén”, dua ra hai vi du nhu sau:
Y L

trong vi du thir nhét, viéc st dung tudn hoan timg RV trong chudi RV co ban lan
lugt lam RV tuong tmg v6i mdi dip truyén bao gdm: bit dau tir RV thi nhét trong chudi
RV co ban, st dung tudn trr va tun hoan timg RV trong chudi RV co ban 14n lvot 1am RV

tuong tng véi mdi dip truyén.

Cu thé, bt diu tir RV thi nhét trong chudi RV co ban, sir dung tuin tu va tudn hoan
timg RV trong chudi RV co bén 1an luot 1am RV tuong tmg v6i mbi dip truyén bao gdm:
trong trudng hop tdng sb k ciia cac RV trong chudi RV co ban 16n hon hodc béng téng sd
q ctia dip truyén, thi RV tuong tmg véi dip truyén thit n dugce xac dinh bing mét gid tri thit

n trong chudi RV co ban;
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trong trudng hop tdng sb k ciia cdc RV trong chudi RV co ban nhé hon tbng sb q
cta céc dip truyén, thi RV tuong tmg véi dip truyén thir n dugc xac dinh boi mét gia tri

thi [mod (n-1, k) +1] trong chudi RV co ban; trong d6 1<n<gq, va n 1a mot s6 nguyén.

Déi voi bidu thire & trén “RV twong tmg v6i dip truyén thir n duge xac dinh boi gia
tri thir... trong chudi RV co ban”, ciing c6 thé duge hiéu 1a “x4c dinh RV tuong tng véi

dip truyén thir n theo gia tri thit... trong chudi RV co ban”.

Trong vi du thir hai, viéc sit dung tudn hoan timg RV trong chudi RV co ban lin
lwot 1am RV twong tmg v6i mdi dip truyén bao gém: bat diu tir mét RV tuong Gng v&i mot
chi s6 RV, sit dung tuén tu va tudn hoan timg RV trong chudi RV co ban l4n luot lam RV

tuong tmg v6i mbi dip truyén.

Cu thé, bat dAu tir RV twong Umg véi chi sd RV, str dung tudn tu va tudn hoan ting
RV trong chudi RV co ban 14n luot 1am RV twong tmg véi mdi dip truyén bao gdm: RV
tuong tng véi dip truyén thir n dugc xac dinh béi mot gid tri thit [mod (n-1,k) + chi SO RV
+1] trong chudi RV co ban;

trong d6, n 16n hon hodic bing 1 va nhé hon hodc bing tdng sb q cla s6 dip truyén
vanlash nguyén, k dai dién cho téng s6 RV trong chudi RV co ban, chi sé RV dai dién
cho chi 8 RV va gid tri cta chi sé RV 1a mét s6 nguyén 16n hon hoic bang 0 va nhé hon

hoic bang k-1.
Chi s6 RV = 0 twong tmg v&i phién ban RV thi nhét trong chudi RV co ban.

D6i véi bibu thie & trén “RV tuong tng v6i dip truyén thi n duge xac dinh béi gid

tri thir... trong chudi RV co ban”, ciing c6 thé duge hidu 1a “xac dinh RV twong Gng voi

dip truyén thir n theo gi4 trj thi... trong chudi RV co ban”.

Hon nita, trudce khi x4c dinh méi quan hé twong ting gitta mdi RV trong chudi RV
co ban va mdi dip truyén, phuong phap con bao gdm: thoa thusn véi thiét bi dau cubi vé

chi s6 RV; hodc gui chi s60 RV dén thiet bi dau cudi.

D6i voi “thoa thuan véi thiét bi ddu cudi vé chi sé RV”, ¢6 thé duoc thuc hién cu
thé nhw sau: truc tiép thoa thuan sir dung RV nio trong chudi RV co ban d8 twong g véi

chi s6 RV (n6 ciing c6 thé tuong g véi cdc RV khac nhau tity theo céc tinh hudng khac
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nhau); cling c6 thé duoc thuc hién nhu sau: théa thudn vé viéc bt dau sir dung RV nao dé

trong mg v&i mot chi sé RV; ma khong gidi han & day.

Xem xét cac mdi quan hé 4nh xa ddc lap giita cic chudi RV va TRP khéc nhau, theo
mdt s6 phuong 4n thuc hién cia sang ché, chi s RV ¢6 thé bao gdm chi sé RV phu thi
nhét tvong tmg vé6i trang thai chi bdo cAu hinh truyén (trang thai TCI) thi nhét va chi sb
RV phu thit hai frong ng v6i trang thai TCI thir hai.

Trong do, trong trudng hop thiéu thong tin hodc bé sét thong tin dbi véi chi s6 RV
phu thir nhét, thi chi s6 RV phu thtr nhét gidng véi chi sé RV phu th hai; trong trudng
hop thiéu thong tin hodc bd s6t thong tin ddi voi chi sé RV phu thit hai, thi chi s§ RV phu
thr hai giéng v6i chi s6 RV phu thir nhét.

Xem xét cac mdi quan hé dnh xa doc 1ap gitta cac chudi RV va TRP khac nhau, theo
mdt sb phuong an thuc hién ctia sdng ché, théng tin nhan dang RV bao gém théng tin nhan
dang phu thir nhit tuong tmg véi trang thai chi bdo cAu hinh truyén (trang thai TCI) thtt
nhét va théng tin nhan dang phu tht hai tuong ting v6i trang thai TCI thit hai.

Theo d6, viéc xac dinh chudi RV co ban theo théng tin nhan dang RV bao gém: Xac
dinh chudi RV co ban thi nhit twong tmg vai trang thai TCI thir nhét theo thong tin nhan
dang phu tha nhét; va x4c dinh chudi RV co ban thi hai tuong tmg v6i trang thai TCI tht
hai theo thong tin nhén dang phu thit hai;

xé4c dinh mdi quan hé twong ting gitta mdi RV trong chudi RV co ban va méi dip
truyén bao gdm: xac dinh mébi quan hé tuong tng thir nhit gitta mdi RV trong chudi RV
co ban tht nhét va mdi dip truyén tuong tng véi trang thai TCI thir nhét; va xac dinh méi
quan hé tuong Gng thir hai gitta m8i RV trong chudi RV co ban thit hai va mdi dip truyén

tuong Gng vai trang thai TCI tha hai.

Trong d6, trong trudng hop thiéu thong tin hodc bod sét thong tin ddi véi thong tin
nhén dang phu tht nht, thi thong tin nhan dang phu thit nhit giéng véi thong tin nhan
dang phu thi hai; trong trudng hop thiéu thong tin hoic b sét thong tin d6i v6i thong tin
nhén dang phu thir hai, thi thong tin nhan dang phu thit hai giéng vé6i thong tin nhan dang
phu thir nhat.

Dip truyén ciing c6 thé dwoc cAu hinh bai tram gdc, nhung khong bi gi6i han & day.
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Thoéng tin trén do tram gbc giri dén thiét bi dau cubi c6 thé duoc cAp thong qua tin
hiéu murc cao, hodc c6 thé duoc clp théng qua théng tin didu khién dudng xudng (DCI),

khong bi gidi han & day.

Phuong phép truyén dit liéu theo mot s6 phuong 4n thuc hién cia sang ché s& duogc

mo ta thém bén dudi cuing véi phia dau cudi va phia tram goc.

Theo quan diém cua van dé k¥ thuat néu trén, maot sb phuong &n thuc hién cia sdng
ché dé xuét phuong phép truyén dit 1iéu, phwong phép nay c6 thé cai thién do tin cay truyén
bing cach st dung thém phwong phép 4nh xa xen k& tai nguyén trong phuong 4n truyén st
dung phuong phap TDM dé hd trg d6 tin cay, trong qué trinh két hop truyén gilta nhiéu
TRP/PANEL.

Cu thé, cac vi du sau minh hoa phuong phép tao RV twong mg véi cac dip truyén
trong mién thoi gian khac nhau (hd trg truyén qua vi tri nho hoc vi trf). Déi véi chu ky sir

dung m&i RV trong chudi RV co ban, duéi ddy 14y chu ky tudn tw @& vi du:

Vidu1-1:tap hop chudi RV {sl, s2,..., sm} dugc sir dung dé truyén TRP don duoc
xéc dinh trude, bao gdm m chudi RV c6 d6 dai k. Gia dinh rang k 12 4, vi du, mdi chudi
RVias {rvl,rv2, rv3,rvd}, cod thé 13 mét trong {0, 2, 3, 1}, {0, 3, 0, 3}, {0, 2, 0, 2},..., {0,
0,0, 0}.

(1) Tram gbc chi dinh sé chudi (tirc 14 REP_RV1 va REP_RV2) ctia hai chudi RV
t6i thiét bi dau cudi théng qua tin hiéu mirc cao hodc tin hiéu DCI, tuong tmg véi chudi
RV co ban duoc sir dung béi cac TRP ciia trang thai TCI 0 va trang thai TCI 1, twong ung.

Vi du, phuong phap chi béo tin hidu mirc cao ¢6 thé nhu sau:

REP-RV1 ENUMERATED {s1-0231, s2-0303, ..., sn-0000} OPTIONAL, --NeedR

REP-RV2 ENUMERATED {s1-0231, s2-0303, ..., sn-0000} OPTIONAL, --NeedR

Ca tram gdc va thiét bi diu cubi déu c6 thé x4c dinh phién ban RV co ban dugc chi
dinh béi tin hiéu muc cao theo méi quan hé tuong ung dat trude. Vi du: khi REP_RV1 chi
1a 0, thi {0, 2, 3, 1} dugc chon cu thé 1am chudi RV co ban cua trang thai TCIO, tuong tw
dbi véi RV2.
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Néu tin hiéu chi ra réng REP _RV2 hoac REP_RV1 1a mic dinh va hai trang théi
TCI thuce sy duge cAu hinh, thi ¢6 thé gia dinh ring REP_RV2 va REP_RV1 gidng nhau.

(2) Tram gbc hoic thiét bj ddu cudi nhan duoc chudi RV thuc (nghia 14 RV1 va
RV2) twong tng véi cac duong truyén trang thai TCI khac nhau théng qua chudi RV co
ban va can biét vi tri bat ddu trong chudi RV, sao cho tudn hoan 4nh xa dén dip truyén

tuong tmg clia trang thai TCI tuong tmg. Cu thé, c6 thé sir dung phuong phap sau:

a) Tram gbc va thiét bi ddu cudi thoa thudn ring qua trinh truyén thi nhit bit dau
tai vi tri chudi dugc lién két v6i rv = X trong chu ki va bit dau chu ky chudi truyén rv. Vi
du, ndu X = 0, chudi RV co ban duoc x4c dinh 14 {3, 1, 0, 2}, thi chudi truyén thuc & 1a
{0,2,3,1};

b) Tram gbc cho biét chi s RV 1 va chi sb RV 2 duoc giri ban dau dén thiét bi ddu
cubi thong qua tin hiéu mirc cao hoic bit DCI, va chudi RV thuc té bt d4u tudn hoan tir vi
trf chi s6 RV. Vi du: chudi co ban duge bidu thi 13 {0, 2, 3, 1} va chi s6 = 1, sau d6 chudi
RV thuc té 14 {2, 3, 1, 0} (gia tri bit ctia chi s6 12 mét s6 nguyén 16n hon hoc bing 0 va
nh6 hon hoic bang 3);

Néu tin hiéu chi ra ring chi s§ RV 2 1a mic dinh, c6 thé gia dinh ring hai chi s6 RV
14 giéng nhau.

(3) Tram gbc hozc thiét bi dau cudi c6 thé giri cac chudi RV1 va RV2 théng qua RV
thu duoc, 4nh xa RV1 twong tmg véi dip truyén twong tmg véi trang thai TCI 0 trong K
dip truyén, va sir dung tudn ty va tudn hoan phién ban rv1#n tuong tmg t&i RV1 (mdi phién
ban trong chudi RV1), va 4nh xa RV2 t6i dip truyén tuong tmg v6i trang thai TCI 1 trong

K dip truyén, va sir dung tudn tu va tudn hoan phién ban rv2#n tuong tmg v6i RV2.

Cu thé, rv dugc lién két véi dip truyén thtn(n=1,2,..., K) c6 thé duoc xac dinh

boi mot gid tri thir [mod (n-1, 4) + chi s6 RV +1] trong trinh tw REP_RV tuong tmg.

Tram gdc va thiét bi diu cubi c6 thé sir dung ciing mot phuong phép dé xé4c dinh

mbi quan hé twong tmg giita RV va dip truyén, s& khong duge 13p lai & day.

Vidu 1-2: tdp hop chudi RV {s1, s2,..., sm} duoc str dung dé truyén TRP don dugc

xac dinh trudc, bao gdbm m chubdi RV c6 d6 dai k. Gia dinh ring k 13 4, vi dy, moi chuoi
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RV ias {rvl, rv2, rv3, rvd}, cb thé 13 mot trong {0, 2, 3,1}, {2, 3, 1,0}, {3, 1,0, 2}, {1,
0,2, 3}, {0, 3,0, 3}, {0, 2, 0, 2},..., {0, 0, 0, 0}, nghia 14, n6 cé thé chira cac phién ban

khac nhau ctia cic chu ky ciia cting mdt chudi RV co ban.

(1) Tram gbc chi ra sé chudi (tic 1A REP_RV1 va REP_RV2) ctia hai chudi RV téi
thiét bj ddu cubi théng qua tin hiéu mic cao hoic tin hiéu DCI, twong tmg véi chudi RV

co ban dugc st dung baoi cac TRP cia trang thai TCI 0 va trang thai TCI 1, tuong Ung.

Néu tin hiéu chi ra r%mg REP_RV2 1a mic dinh va hai trang thai TCI thuc su dugce
cAu hinh, thi c6 thé gi4 dinh ring REP_RV2 giéng v6i REP_RVI1.

(2) Cac RV duogc chi dinh béi tin hiéu (tic 1a REP_RV1 va REP_RV2) dugc su
dung truc tiép va cac trang thai TCI twong ing cua ching dugc dnh xa tudn tu va tudn hoan

t61i K dip truyén.

Theo céch ndy, chudi RV cua cac TRP khéc nhau tuong tmg véi cac dip truyén
trong mién thoi gian twong tng cua ching. Xem xét tinh giam dan lién tuc cua kénh trai
qua boi cing mot TRP, ¢6 thé truyén t6i wu chudi RV trén m3i TRP, diéu niy c6 loi khi

thu duge hidu qua két hop cao hon.

Gia strring 4 nho hon K, v lién két véi dip truyén thtn(n=1,2,...,K) co thé dugc

xé4c dinh béi mot gia tri thir [mod (n-1, 4) +1] trong chudi REP_RV twong mg.

Tram gbc va thiét bi ddu cudi c6 thé sir dung cling mdt phuong phap dé xéac dinh

mdi quan hé tuong tmg gitta RV va dip truyén, s& khong dugc 13p lai & day.

Néu mébi quan hé anh xa doc lap gitta cdc chudi RV va TRP khic nhau khong dugc
xem xét (nghia 1a trang thai TCI khong dugc xem x¢ét), thi phuong phdp tao RV tuong tmg

v6i cac dip truyén mién thoi gian khac nhau nhu sau:

Vi du 2-1: tp hop chudi RV {sl, s2,..., sm} dugc st dung dé truyén TRP don dugc
xac dinh trudc, bao gém m chudi RV c6 dd dai k. Gia dinh réng k 14 4, vi du, mdi chudi
RVlas {rvl, rv2, rv3, rv4}, co thé 1a mét trong {0, 2, 3, 13}, {0, 3, 0, 3}, {0, 2,0, 2},..., {0,
0,0, 0}.
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(1) Tram gbc c6 thé théng bao cho thiét bi dau cudi chon s6 chudi ctia mot chudi

RV, nghia 1a REP_RYV, thdng qua tin hi¢u 16p cao hoic tin hiéu DCI.

(2) Tram gbc c6 thé cAu hinh s chudi ctia vi tri bit dau chu ky, tirc 1a chi s6 RV,

t6i dau cuoi thong qua tin hi€u mic cao hodc tin hi¢u DCI.

(3) Thiét bi diu cubi c6 thé str dung tudn hoan céc gia tri chudi RV bét dau tir chi
s6 RV trong K dip truyén do tram gbc c4u hinh thong qua tin hiéu mtrc cao va rv duge lién
két voithan (n=1, 2,..., K) dip truyén c6 thé duoc xac dinh bang mot gia tri thir [mod (n-
1, 4) + chi s6 RV +1] trong chubi REP_RV d4 c4u hinh. Ky hiéu “mod” dai dién cho thao

tac con lai.

Tram goc va thiét bi dau cudi c6 thé st dung cing mdot phuong phép d€ xéac dinh

mdi quan hé twong tmg gitta RV va dip truyén, s& khong dugc lip lai & day.

Vi du 2-2: tap hop chudi RV {s1, s2,..., sm} duoc sir dung dé truyén TRP don duoc
xac dinh trudc, bao gém m chudi RV c6 do dai k. Gia dinh réng k 13 4, vi dy, mdi chudi
RVias {rvl, rv2, rv3, rv4}, co thé 1a mot trong {0, 2, 3, 1}, {2,3,1,0}, {3, 1, 0, 2}, {1,
0,2, 3}, {0, 3,0, 3}, {0, 2,0, 2},..., {0, 0, 0, 0}, nghia 1a, cé thé chira cac phién ban khac

nhau ctia cac chu ky cia cing mét chudi RV co ban.

(1) Tram goc c6 thé thong bao cho thiét bi dau cudi chon s chudi ctia mot chudi

RV, nghia 1a REP_RYV, théng qua tin hiéu 16p cao hodc tin hiéu DCIL

(2) Thiét bi diu cudi c6 thé sir dung tudn hoan cac gia tri chudi RV bét dAu tir chi
s6 RV trong K dip truyén dugc cdu hinh béi tram gbc théng qua tin hiéu muc cao. Gia st
rang 4 nho hon K, rv lién két véi dip truyén thin (n = 1, 2,..., K) c6 thé dugc x4c dinh bsi
mdt gié tri thit [mod (n-1, 4) +1] trong chudi REP_RV d c4u hinh.

Tram gdc va thiét bi dAu cudi c6 thé sir dung ciing mot phuong phéap dé xac dinh

mbi quan hé twong tmg gitta RV va dip truyén, s& khong dugc 13p lai & day.

Vi du 3-1: mot tap hop chudi RV {sl, s2,..., sm} duogc sir dung cho truyén hai TRP
duge két hop duge xac dinh trude, bao gdm m chudi RV c6 do dai k. Gia thiét ring k 16n

hon hodc bing K, K rv ¢6 thé twong tmg v6i K dip truyén mot ddi mot.
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(1) Tram gbc c6 thé théng bio cho thiét bi dAu cudi chon s6 chudi ctia mot chudi

RV, nghia 1a REP_RV, théng qua tin hiéu 16p cao hodc tin hiéu DCI.

(2) Thiét bi d4u cudi c6 thé anh xa cac gia tri chudi RV tuong tmg véi cac REP_RV
mot ddi mot trong K dip truyén duoc ciu hinh béi tram géc thong qua tin hiéu muc cao.
Rv dugc lién két voi dip truyén thirn (n =1, 2,..., K) ¢6 thé duoc x4c dinh bing mét gia tri
thir n trong chudi REP_RV d3 c4u hinh.

Tram gbc va thiét bj ddu cudi c6 thé sir dung ciing mét phurong phap dé xac dinh

mdi quan hé tuong Umg gitta RV va dip truyén, s& khong dugc lip lai & day.

Vi du 3-2: tap hop chudi RV {sl, s2,..., sm} dugc st dung cho truyén hai TRP két
hop duoc xéc dinh trude, bao gdm m chudi RV c6 d6 dai k. Gia thiét rang k 16n hon hoic

béng K, K rv c6 thé twong tmg véi K dip truyén mot ddi mot.

(1) Tram gbc c6 thé thong béo cho thiét bi dau cudi dé chon s6 chudi ciia mot chudi

RV, nghia 12 REP_RYV, thong qua tin hiéu 16p cao hoic tin hiéu DCI.

(2) Tram gbc c6 thé ciu hinh s chudi coa vi tri bt dAu chu ky, tirc 13 chi s RV,

tai dau cuoi thong qua tin hi¢u murc cao hodc tin hi¢u DCI.

(3) Thiét bi diu cudi c6 thé sir dung tudn hoan cac gia tri chudi RV bét dau tir chi
s6 RV trong K dip truyén do tram gdc cdu hinh théng qua tin hiéu muc cao va 4nh xa mot
d8i mot véi gid tri chudi RV tuong tmg véi REP_RV. Cu thé, rv dugc lién két véi dip
truyén th n (n =1, 2,..., K) ¢6 thé duoc x4c dinh béi mot gia tri thir [mod (n-1, 4) + chi 56
RV +1] trong trinh tu REP_RV d c4u hinh.

Tram gbc va thit bi ddu cudi c6 thé sir dung cing mét phuwong phép dé xac dinh

mbi quan hé twong tmg gifta RV va dip truyén, s& khong dugc 1p lai & day.

M&i quan hé tuong Umg giita trang thai TCI va céc dip truyén trong cac vi du 1-1 va

1-2 d& xuét & trén nhu sau:

Dbivé6iché do truyén TDM cta mot TRP don, mot khéi truyén tai gidng nhau (khéi
TB) duoc giri lién tuc tai nhidu thoi didm (vi tri/vi tri t6i thidu) va cac dip truyén khéc nhau

c6 thé twong tmg véi cac RV gidng nhau hodc khic nhau ciia cing mot khoi TB. Dau cudi
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nhan (d4u cubi) cin thurc hién két hop mém cho céc phién ban RV gidng hoic khac nhau

trede khi giai mé, dé thu dugce hi€u qua ma hdéa cao hon.

Gi4 sir ring phia mang (tram gbc) chi dinh hodc cAu hinh s6 1in 13p lai mién thoi
gian 14 M (nhu d6i v6i phuong 4n 3 dwoc minh hoa trén Fig. 1, twong tmg véi M vi tri nho;
nhu d6i v6i phuong 4n 4 duoc minh hoa trén Fig.2, tuong tmg véi M vi tri), QCL tuong
tmg v6i DMRS duoc cung cip bai diém ma TCI (thdng tin chi béo), tuong timg véi 1 hodc
2 trang thai TCI va 2 trang thai TCI twong tng vdi cac chi bdo hudéng chum khic nhau,
twong tng (c6 thé 13 chi bao hudng chiim khac nhau cia ciing mot TRP, hoic c6 thé tham
chiéu dén chi bao huéng chim cta cac TRP khac nhau va mot trang thai TCI cho biét
truyén chim trén mot TRP). Khi chi bo tuong tmg v6i ma diém TCI chi chira mdt trang
thai TCL, d6 c6 thé 1a trang thai TCI 0 hodc trang thai TCI 1; khi chira hai trang thai TCI
(ca trang thai TCI 0 va trang thai TCI 1), c6 thé chi dinh déng thoi trang thai TCI tir huéng
chiim cta hai TRP. Céc trang thai TCI c¢6 thé twong tmg véi cac dip truyén khac nhau trong
mién thoi gian bdng mét phwong phéap nhét dinh, vi du:

Phuong phép I: chi dinh sb chudi ctia cic chudi TCI tuong tmg trong bang chudi
TCI b'?mg mot bitmap cé df dai S hodc tin hiéu muc cao, dé 4nh xa mot d6i mot véi cac

dip truyén trén mién thoi gian.

Phuong phép 2: xac dinh sy twong ung gifta cac trang thai TCI va céc dip truyén
trong mién thoi gian theo cach xac dinh trudce. Vidy, ¢6 thé thoa thuan réng trang thai TCI
0 twong ing v&i mot vi tri hodc vi tri nho xép s6 chin, va trang thai TCI 1 tuong Gng v6i
mot vi tri hodc vi tri nhé xép s6 18; c6 thé thoa thuan réng trang thai TCI 0 tuong tng véi
nira thir nhit ctia vi tri nho hodc vi tri va trang thai TCI 1 tuong tng véi nira thir hai ctia vi
trf nho hodc vi tri. Sau khi xac dinh sd 14n 13p N (nhé hon hoic bang M), phia mang c6 thé
x4c dinh mébi quan hé tuong ting gifra trang thai TCI véi ting vi tri nho hodc vi tri thong

qua thoa thuén néu trén.

Théng qua céc chi dinh & trén, c6 thé thu nhan dugc mbi quan hé tuwong Umg cu thé
gifta dip truyén trong mién thoi gian va trang thai TCI dugc chi dinh béi QCL, tirc 13 chudi
trang thai TCI tuong tng v6i dip truyén {T1, T2,..., Tk} 1a {trang thai TCI (T1), trang thai
TCI (T2),..., trang thai TCI (Tk)}; vi du: M = 4 va khi TRP dugc truyén trong dip truyén
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theo cach xen k& chin 1¢, chudi trang thai TCI twong tmg v&i dip truyén {TO0, T1, T2, T3}
1a {trang thai TCI 0, trang thai TCI 1, trang thai TCI 0, trang thai TCI 1}.

C6 thé thiy & trén ring cac giai phap theo mot s& phuong 4n thuc hién cta sang ché
c6 thé lién két cac dip truyén khéc nhau véi cic phién ban RV di str dung. Phwong phap
két hop cé thé xem xét 4nh xa doc 14p cac TRP don hodc &4nh xa chung céc phién ban RV
gifta cac TRP; do d6, trong phuong 4n ning cao do tin cdy TDM cho truyén da diém
(phuwong an 3 dugc minh hoa trén Fig.1 hodc phuong é4n 4 dugc minh hoa trén Fig.2), c6
thé x4c dinh méi quan hé két hop giita cic phién ban RV duoc st dung cho céc dip truyén
khac nhau, cling nhu 13 méi quan hé twong ting gifta c4c trang thai TCI va céc vi tri hodc

vi tri nho, dam bao viéc truyén dit liéu gifra tram goc va thiet bi dau cuodi.

Mot sb phuong an thyc hién cla sang ché cling d8 xuit mot thiét bi dau cubi, nhu
minh hoa trén Fig.5, bao gém bd Iuu trit 51, bd x1t Iy 52, b thu phat 53 va chuwong trinh
may tinh 54 dugc luu trit trén bd luu trit 51 va cd kha nang duge thuc thi bdi bd xir ly 52;

khi thuc hién chuong trinh b x1t Iy 52 thuc hién cac budc sau :

nhén boi bo thu phat 53 théng tin nhin dang phién ban du thira (RV) duge giri boi

mot tram géc;
x4c dinh chudi RV co ban theo thong tin nhan dang RV;

xé4c dinh mbi quan hé twong tg gitta mdi RV trong chudi RV co ban va mdi dip

truyén;

nhan béi b thu phat 53, tai m&i dip truyén bang cach st dung RV tuong tmg theo
mdi quan hé tuong tmg, dit liéu kénh chia sé dudng xubng vat Iy (PDSCH) duoc giri béi

tram goc;

trong d6, chudi RV co ban 13 mot chudi trong it nhit hai chudi RV dugc xé4c dinh

trude.

Thong qua viéc nhin bdi bd thu phét théng tin nhén dang phién ban du thira (RV)
duoc giri boi mot tram gdc; xac dinh chudi RV co bén theo théng tin nhan dang RV; xé4c
dinh méi quan hé twong vmg gitta m&i RV trong chudi RV co ban va mdi dip truyén; nhan

boi bo thu phat, tai mbi dip truyén bang cach str dung mot RV tuong tmg theo mdi quan hé
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tuong tng, dit liéu kénh chia sé duong xubng vat Iy (PDSCH) duoc giri béi tram gbc; trong
d6, chudi RV co ban 13 mdt chudi trong it nhit hai chudi RV dugc x4c dinh trudc; thiét bi
dAu cudi theo mot s§ phuong 4n thyuc hién cia sang ché c6 thé xac dinh & rang mbi quan
hé 4nh xa gifta RV va cac dip truyén trong qué trinh truyén két hop gitra nhiéu TRP/PANEL
va dam bao truyén dit lidu giita thiét bi ddu cudi va tram gbc, tir d6 giai quyét van d trong
k¥ thuét lién quan vé viéc khong thé cAu hinh truyén dit liéu do khong xéc dinh duge mbi

quan hé 4nh xa gitta cdc RV dugc truyén trén nhidu TRP/PANEL va céc dip truyén.

Hon nita, bg x ly con duogc cAu hinh dé: thoa thuan véi tram géc vé thong tin nhan
dang tuong tmg vé6i timg chudi trong 6 it nhit hai chudi RV truéc khi nhan théng tin nhan
dang phién ban du thira (RV) do tram gbc giri; trong d6, théng tin nhan dang bao gbm
thong tin nhdn dang RV.

Cu thé, bd xu ly dugc cAu hinh cu thé dé: st dung tudn hoan timg RV trong chudi
RV co ban 1an lwot 1am RV tuong tng v6i mdi dip truyén, dé thu nhan duge mdi quan hé

twong tng gifta m3i RV trong chudi RV co ban va mdi dip truyén.

Déi véi “str dung tudn hoan timg RV trong chudi RV co ban 1an luot 1am RV tuong

tmg véi mbi dip truyén”, dua ra hai vi dy nhu sau:

trong vi dy thir nhét, bd xt Iy dwoc cdu hinh cu thé dé: bit ddu tir mot RV th nhat
trong chudi RV co ban, st dung tudn ty va tudn hoan timg RV trong chudi RV co ban lan

luot 1am RV tuong tmg v6i mdi dip truyén.

Cu th8, bt d4u tir RV thir nhét trong chudi RV co ban, st dung tudn tu va tudn hoan
timg RV trong chudi RV co ban 1an lugt 1am RV tuong tmg véi mébi dip truyén bao gom:
trong trudng hop téng s6 k cua cac RV trong chudi RV co ban 16n hon hodc bing téng sb
q ctia dip truyén, thi RV tuong (g véi dip truyén thit n duge xéc dinh bing mot gid tri thu

n trong chudi RV co ban;

trong trudng hop tdng sb k cua cac RV trong chudi RV co ban nhé hon tbng s6 q
cta cac dip truyén, thi RV tuong tmg véi dip truyén thit n duge xdc dinh boi mot gia tri

thit [mod (n-1, k) +1] trong chudi RV co ban; trong d6 1 <n<q, va n 1a mét s6 nguyén.
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Trong vi du thit hai, bg xt Iy duogc cAu hinh cu thé dé: bat dau tir mo6t RV tuong ing
v6i mot chi s8 RV, st dung tudn ty va tudn hoan timg RV trong chudi RV co ban lan luot

1am RV tuong tmg v6i mbi dip truyén.

Cu thé, bit diu tir RV twong Gmg vé6i chi s6 RV, st dung tudn tur va tudn hoan timg
RV trong chubi RV co ban 1in luot lam RV twong tmg v6i mbi dip truyén bao gdm: RV
tuong tmg v6i dip truyén thir n dugc xac dinh béi mot gia tri thi [mod (n-1, k) + chi s6 RV

+1] trong chudi RV co ban;

trong d6, n 16n hon hodc bing 1 va nhé hon hodc bing téng sé q ctia s§ dip truyén
vanlash nguyén, k dai dién cho téng s6 RV trong chudi RV co ban, chi s6 RV dai dién
cho chi s6 RV va gi4 tri cta chi s6 RV 1a mot s6 nguyén 1én hon hoic bang 0 va nhé hon

ho#c bang k-1.

Hon nita, b6 xtr ly duoc cau hinh cu thé d8: trudc khi xac dinh mdi quan hé tuong
tg gitta mdi RV trong chudi RV co ban va mbi dip truyén, thoa thusn véi tram gbc vé chi

s6 RV; hoic nhan bai bd thu phét chi s6 RV do tram géc gri.

Xem xét cdc mbi quan hé 4nh xa doc 1ap gitta cac chudi RV va TRP khéc nhau, theo
mot sb phuong an thyc hién cua séang ché, chi s6 RV bao gém chi s6 RV phu tht nhét
tuong (g v6i trang thai chi béo cu hinh truyén (trang thai TCI) tht nhét va chi s6 RV
phu thit hai twong ing sang trang thai TCI thir hai.

Trong d6, trong trudng hop thiéu théng tin hodc bd s6t thong tin dbi véi chi s6 RV
phu thir nht, thi chi s§ RV phu thir nhit giéng vai chi s§ RV phu th hai; trong truong
hop thiéu thong tin hodc bo sét thong tin dbi v6i chi s RV phu thir hai, thi chi s RV phy
thi hai giéng vé6i chi s6 RV phu thi nhét.

Xem xét cac moi quan hé anh xa doc 14p gitra cac chudi RV va TRP khéc nhau, theo
mot sé phuong 4n thuc hién cia sang ché, thong tin nhan dang RV bao gdm théng tin nhan
dang phu thtr nhit tuong tmg v6i trang thai chi bdo c4u hinh truyén (trang thai TCI) thu
nhéit va thong tin nhan dang phuy thi hai tuong tmg véi trang thai TCI thtt hai.

Theo d6, b xir ly dugc cAu hinh cu thé dé: x4c dinh mét chudi RV co ban thir nhét
tuong tmg v6i trang thai TCI thir nhét theo thong tin nhan dang phy thte nhat; va x4c dinh
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chudi RV co ban tht hai twong tng véi trang thai TCI thir hai theo théng tin nhan dang
phu thit hai;

bd xir ly duoc chu hinh cu thé dé: xac dinh mbi quan hé tuong Ung thir nhat gitta
mdi RV trong chudi RV co ban thir nhit va mdi dip truyén tuong tmg véi trang thai TCI
thir nhat; va x4c dinh mdi quan hé twong tg thit hai gitta m8i RV trong chudi RV co ban

thir hai va m&i dip truyén twong ng v&i trang thai TCI thit hai.

Trong d6, trong trudmg hop thidu thong tin hodc bod sét thong tin dbi véi thong tin
nhén dang phu thi nhét, thi théng tin nhan dang phu thir nhit giéng véi thong tin nhan
dang phu th{r hai; trong trudong hop thiéu thong tin hoic bo sét thong tin ddi véi thong tin
nhin dang phu thi hai, thi thong tin nhan dang phu thir hai giéng v6i thong tin nhan dang
phu thi nhét.

Dip truyén ciing c6 thé duoc cAu hinh béi tram gdc, nhung khéng bi gi6i han & day.

Théng tin trén do tram gdc giri va nhan béi thiét bi dau cudi c6 thé duge cip thong
qua tin hiéu mic cao, hodc c6 thé dugc cip thong qua théng tin diéu khién dudng xudng

(DCI), va khong bi gidi han & day.

Trong d6 céc phuong 4n néu trén dugc thuce hién bang phuong phép truyén dit lidu
& phia thiét bi diu cudi du c6 thé 4p dung cho cac phwong 4n cua thiét bi dau cudi va cling

c6 thé dat dwgc hidu qua k¥ thuat tuong tu.

Mot s6 phuong 4n thuc hién ctia séng ché con @& xuit tram gbc, nhu dugc minh hoa
trén Fig.6, bao gdbm bd luu trit 61, bd xir Iy 62, bd thu phat 63 va chuong trinh may tinh 64
dugce luu trit trong bd luu trit 61 va cé kha ning dugce thyuc thi bdi bd xit Iy 62; trong do,

khi thuce thi chuong trinh b xt Iy 62 thuc hién cac budc sau:

gtii thong tin nhan dang phién ban du thira (RV) t6i mét thiét bi dau cudi bang bd
thu phat 63 va x4c dinh chudi RV co ban theo thong tin nhan dang RV;

x4c dinh méi quan hé tuong vmg gifta mdi RV trong chudi RV co ban va méi dip

truyén;
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giri, tai mbi dip truyén bing cach sir dung RV tuong tng theo mdi quan hé twong
tmg, dit liéu kénh chia sé dudng xubng vat Iy (PDSCH) dén thiét bi ddu cudi bang bo thu
phét 63;

trong d6, chudi RV co ban 12 mot chudi trong it nhat hai chudi RV duoc xac dinh
trude.

Thong qua viéc giri thong tin nhan dang phién ban du thira (RV) t6i m6t thiét bi dau
cudi béng bd thu phét va xac dinh chudi RV co ban theo thong tin nhan dang RV; xac dinh
mbi quan hé tuong tmg gitta m3i RV trong chudi RV co ban va mdi dip truyén; gii, tai
mdi dip truyén bing cach st dung RV tuong tmg theo mbi quan hé tuong tmg, dit liéu kénh
chia sé¢ duong xubng vat ly (PDSCH) dén thiét bi dau cudi bang bd thu phat; trong do,
chudi RV co ban 13 mot chudi trong it nhit hai chudi RV dugc x4c dinh trwdc; tram gdc
dugc cung cép theo m6t s§ phuong 4n thuc hién ctia sang ché c6 thé x4c dinh rd rang méi
quan hé 4nh xa gitta RV va cac dip truyén trong qua trinh truyén két hop gitta nhiéu
TRP/PANEL va dam bao truyén dit liéu giita thiét bj d4u cudi va tram gbc, tir d6 giai quyét
vAn @& trong k¥ thuét lién quan 1a khong thé cAu hinh truyén di lidu gdy ra boi khong thé
x4c dinh mébi quan hé 4nh xa giita cac RV duoc truyén trén nhiéu TRP/PANEL va cic dip
truyén.

Hon nita, bd x ly con dugce cu hinh d&: thoa thuan vdi thiét bi dau cudi vé théng
tin nhan dang tuong tng v6i timg chudi trong s6 it nhat hai chudi RV, trudc khi gt thong
tin nh4n dang phién ban du thira (RV) t6i thiét bi diu cudi; trong d6, thong tin nhan dang
bao gém théng tin nhan dang RV.

Cu thé, bd xir Iy dwoc cAu hinh cy thé dé: st dung tudn hoan timg RV trong chudi
RV co ban 1an luot 1am RV tuong tng v6i mdi dip truyén, dé thu nhan dugc méi quan hé

twong Ung gifta m3i RV trong chudi RV co ban va mdi dip truyén.

Dbi véi “sir dung tudn hoan timg RV trong chudi RV co ban 1an Iwot 1am RV tuong

ung véi moi dip truyeén”, dua ra hai vi du nhu sau:

trong vi duy thir nhét, bd xi ly dugce cAu hinh cu thé dé: bit ddu tir mot RV thir nhét
trong chubi RV co ban, sir dung tuan tr va tudn hoan timg RV trong chudi RV co ban lan

luot 1am RV tuong tmg véi mdi dip truyén.

43

4374



53497

Cu thé, bit dAu tir RV thir nhét trong chudi RV co ban, str dung tudn tu va tudn hoan
timg RV trong chudi RV co ban 14n lwot 1am RV twong tmg véi mdi dip truyén bao gdm:
trong trudng hop tdng s6 k ciia cac RV trong chudi RV co ban 16n hon hoic bing tdng s6
q cua dip truyén, thi RV twong tmg véi dip truyén thit n dugc xac dinh bang mét gia tri thi

n trong chudi RV co ban;

trong treong hop tdng s6 k ciia cac RV trong chudi RV co ban nhé hon tbng s6 q
ctia cac dip truyén, thi RV twong tmg véi dip truyén thit n dugc x4c dinh béi mot gia tri

thir [mod (n-1, k) +1] trong chudi RV co ban; trong d6 1<n<q, va n 1a mdt s6 nguyén.

Trong vi du thit hai, bo xr Iy dugc cAu hinh cuy thé dé: bét dau tir m6t RV tuong Gng
v6i mot chi s RV, sir dung tudn tu va tudn hoan timg RV trong chudi RV co ban 1an luot

lam RV tuong tmg v6i mbi dip truyén.

Cu thé, bit d4u tir RV tuong tmg v&i chi s6 RV, sir dung tudn ty va tudn hoan timg
RV trong chudi RV co ban l4n luot 1am RV tuong tmg v6i mbi dip truyén bao gdbm: RV
tuong tmg voi dip truyén thir n dwoc xac dinh béi mot gia tri thir [mod (n-1, k) + chi s6 RV
+1] trong chudi RV co ban;

trong d6, n 16n hon ho#c bing 1 va nho hon hoic bing tdng s6 q ctia s6 dip truyén
va n 14 sé nguyén, k dai dién cho tdng s6 RV trong chudi RV co ban, chi s6 RV dai dién
cho chi s8 RV va gié tri ctia chi s6 RV 12 mot s6 nguyén 16n hon hoic bang 0 va nhé hon

hoic bang k-1.

Hon nita, bo xt ly duoc cAu hinh cu thé dé: trudce khi x4c dinh mdi quan hé tuong
tmg gifta mdi RV trong chudi RV co ban va mdi dip truyén, théa thuén voi thiét bi dau

cudi v& chi s6 RV; hodc giri chi s§ RV bing bd thu phat t6i thiét bi dau cudbi.

Xem xét cac mbi quan hé 4nh xa ddc 1ap gitta cdc chudi RV va TRP khéc nhau, theo
mot sé phuong 4n thue hién cia sang ché, chi s RV bao gdm chi s6 RV phu thit nhét
tuong tmg voi trang thai chi bdo cu hinh truyén (trang thai TCI) thi nhét va chi s6 RV
phu tht hai twong tng véi trang thai TCI thir hai.

Trong d6, trong trudmg hop thiéu thong tin hoic bo s6t théng tin dbi véi chi s RV
phu thir nhét, thi chi s6 RV phu thir nhét gidng véi chi s6 RV phu thit hai; trong trudng
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hop thiéu théng tin hodc bd s6t thong tin di véi chi s RV phu thit hai, thi chi s6 RV phu
thir hai gidng v6i chi s6 RV phu thir nhit.

Xem xét cac mbi quan hé anh xa doc 1ap gitra cac chudi RV va TRP khéc nhau, theo
mot sb phuong én thuc hién clia sdng ché, thong tin nhian dang RV bao gém thong tin nhin
dang phu thir nhét twong Gmg v6i trang thai chi bdo c4u hinh truyén (trang thai TCT) thir
nhét va thong tin nhan dang phu thtr hai tuong g v&i trang thai TCI thi hai.

Theo d6, b6 xtt ly duoc cAu hinh cu thé d&: x4c dinh mot chudi RV co ban thir nhét
tuong tmg v&i trang thai TCI thir nhat theo théng tin nhan dang phu thir nhat; va x4c dinh
chudi RV co ban thit hai tuong ting v6i trang thai TCI thit hai theo thong tin nhén dang
phu thir hai;

b xi Iy dwoc chu hinh cu thé d8: xac dinh mbi quan hé tuong tmg thit nhét gitta
mdi RV trong chudi RV co ban thit nhit va mdi dip truyén tuong tmg véi trang thai TCI
thir nhit; va x4c dinh mdi quan hé twong ting thir hai gitta mdi RV trong chudi RV co ban

thir hai va mdi dip truyén tuong Umg véi trang thai TCI thi hai.

Trong d6, trong truong hop thiéu thong tin hodc bd sét thong tin d61 v6i thong tin
nhan dang phu tht nhét, thi thong tin nhan dang phu thu nhét giéng v6i thong tin nhan
dang phu thir hai; trong trudng hop thiéu thong tin hodc bod sét théng tin d6i véi thong tin
nhén dang phu thtr hai, thi théng tin nhin dang phu thir hai gidng v6i thong tin nhan dang
phu thir nhét.

Dip truyén ciing c6 thé dugc cu hinh bai tram gdc, nhung khong bi gi6i han & day.

Théng tin trén do tram gc giri thiét bi dau cudi c6 thé duge cAp thong qua tin hiéu
mtc cao, hodic ¢6 thé duoc cdp thong qua thong tin didu khién dudng xudng (DCI), thong

tin nay khong bi gidi han & day.

Trong d6 cac phuong 4n néu trén dugc thuc hién bing phuong phép truyén dit lidu
& phia tram gdc déu c6 thé 4p dung cho cac phuong én cua tram gbc va ciing c6 thé dat

dugc hi€u qua k¥ thuat twong tu.

Mot sé phuong 4n thyc hién ctia sang ché con d& xuét phuong tién luu trit c6 thé

doc dugc bang may tinh lwu trit chwong trinh méy tinh, khi duoc thyc thi béi bo xit ly
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chwong trinh méy tinh thyc hién cic budc ciia phuong phép truyén dit lidu néu trén & phia

thi€t bi dau cudi; hoac

khi dugc thyc thi bai bd xtt ly, chuong trinh may tinh thuc thi cac budce ctia phuong

phép truyén dit liéu néu trén & phia tram gdc.

Trong d6 cac phiong 4n néu trén duoc thuc hién bing phuong phép truyén dit lidu
& phia d4u cudi hogic phia tram gbc déu c6 thé ap dung cho céc phuong 4n clia phuong tién

T trit c6 thé doc duoc bing may tinh va cling cé thé dat dugc hiéu qua k§ thuét twong tur.

Mot s6 phuong 4n thuc hién ctia sang ché con dé xuét thiét bi truyén dir liéu duoc

&p dung cho thiét bi dAu cudi, nhu dugc minh hoa trén Fig.7, bao gém:

md dun tiép nhan thir nhat 71 ¢ nhan thong tin nhan dang phién ban du thira RV)

dugc giri bdi mot tram goc;

mb dun xéc dinh thir nhit 72 dé x4c dinh chudi RV co ban theo théng tin nhan dang
RV,

md dun x4c dinh thir hai 73 d& x4c dinh méi quan hé twong mg gitta mdi RV trong

chudi RV co ban va mdi dip truyén;

md dun tiép nhén thi hai 74 d& nhan, tai mdi dip truyén bﬁng cach st dung RV
tuong tng theo méi quan hé twong ting, dit liéu kénh chia sé duong xubng vat Iy (PDSCH)

duoc giri boi tram gc;

trong d6, chudi RV co ban 12 mot chudi trong it nhét hai chudi RV dugc x4c dinh
trudce.

Thong qua viéc nhin thong tin nhan dang phién ban du thira (RV) dugc guri béi mot
tram gbc; xac dinh chudi RV co ban theo thong tin nhan dang RV; xé4c dinh mdi quan hé
tuong tng gitta mi RV trong chudi RV co ban va mdi dip truyén; nhan, tai mdi dip truyén
bing cach sir dung mot RV twong tmg theo mdi quan hé twong tmg, dit liéu kénh chia sé
dudng xubng vat Iy (PDSCH) duoc giri boi tram gbc; trong d6, chudi RV co ban 1a mét
chudi trong it nhét hai chudi RV duoc xé4c dinh trudc; thiét bi truyén dit liéu theo mot sb

phuong 4n thye hién ciia sang ché c6 thé xac dinh rd rang moi quan hé 4nh xa gifta RV va
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cac dip truyén trong qua trinh truyén két hop giita nhidu TRP/PANEL va dam bao truyén
dix lidu gifta thiét bi d4u cudi va tram gdc, tir 46 giai quyét van dé trong k¥ thuat lién quan,
14 khong thé cAu hinh truyén dit liéu do khong xac dinh duge mbi quan hé 4nh xa gifta cc

RV dugc truyén trén nhiéu TRP/PANEL va céc dip truyén.

Hon nita, thiét bi truyén dit liéu con bao g@)m: mot mo dun thoa thudn thir nhat dé
thda thudn voi tram gbc vé thong tin nhan dang twong tmg v6i timg chudi trong sb it nht
hai chudi RV truéc khi nhan thong tin nhan dang phién ban du thira (RV) do tram géc gui;
trong d6, théng tin nhin dang bao gdm thong tin nhan dang RV.

Cu thé, mé dun xé4c dinh thir hai bao gdm: mot mé dun xir Iy phu thir nhét dé st
dung tudn hoan timg RV trong chudi RV co ban 1in luot 1am RV tuong tmg véi timg dip
truyén, d& thu nhan dugc mbi quan hé tuong tmg gitta timg RV trong chudi RV co ban va

timg dip truyén.

Déi voi “sit dung tudn hoan timg RV trong chudi RV co ban 14n luot 1am RV tuong

Umg v6i moi dip truyén”, dua ra hai vi dy nhu sau:

trong vi du thit nhit, mé dun xt Iy phu thir nhit bao gdm: mét don vi xit Iy thit nhat
d8 bét ddu tir mot RV thir nhét trong chudi RV co ban, st dung tudn ty va tudn hoan timg
RV trong chudi RV co ban 1an luot lam RV tuong tmg véi mbi dip truyén.

Cu thé, bit diu tir RV tht nhét trong chudi RV co ban, str dung tudn ty va tudn hoan
timg RV trong chudi RV co ban 14n luot 1am RV tuong Gng véi mdi dip truyén bao gom:
trong truong hop téng sé k ctia cac RV trong chudi RV co ban 16n hon hogc bang tong sd
q ctia dip truyén, thi RV twong tmg véi dip truyén thit n duge x4c dinh bang mot gia tri thir

n trong chudi RV co ban;

trong trudmg hop tdng sé k ciia cac RV trong chudi RV co bén nhd hon téng sb q
cta cac dip truyén, thi RV twong tmg véi dip truyén thtr n dugc xac dinh bdi mot gia tri

thit [mod (n-1, k) +1] trong chudi RV co ban; trong d6 1<n<q, va n 1a mét sb nguyén.

Trong vi du thtt hai, mé dun xi Iy phu thir nhit bao gdm: don vi xtt Iy thir hai dé
bt dAu tir RV tuong tmg v6i chi sé RV, sir dung tudn tur va tudn hoan timg RV trong chudi

RV co ban 1an luot 1am RV tuong (g v6i mbi dip truyén.
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Cu thé, viéc bit diu tir RV tuong Gng vai chi s6 RV, sir dung tudn tu va tudn hoan
timg RV trong chudi RV co ban 14n luot 1am RV tuong tng véi mdi dip truyén bao gdm:
RV twong tmg véi dip truyén thi n duoc xac dinh béi mét gia trj thir [mod (n-1, k) + chi
56 RV +1] trong chudi RV co ban;

trong d6, n 16n hon ho3c bing 1 va nhd hon hojic bing téng sb q cia sb dip truyén
va n 14 sb nguyén, k dai dién cho tdng sb RV trong chudi RV co ban, chi s6 RV dai dién
cho chi s6 RV va gié tri ctia chi s6 RV 1a mot s6 nguyén 16n hon hoic bang 0 va nhé hon

hoic bang k-1.

Hon nita, thiét bi truyén dit liéu con bao gém: mot md dun xir 1y thir nhit dé thoa
thudn v6i tram gbe vé chi s RV trude khi xac dinh mébi quan hé tuong tmg gitta mdi RV

trong chudi RV co ban va mdi dip truyén; hoic nhan chi s RV do tram gbc gri.

Xem xét cac mdi quan hé anh xa doc 1ap giita cac chudi RV va TRP khéc nhau, theo
mdt s6 phuong an thuc hién clia sang ché, chi s6 RV bao gdm chi s6 RV phu tha nhét
twong Umg v&i trang thai chi bao cAu hinh truyén (trang thai TCI) tht nhat va chi s6 RV
phu thit hai trong tmg sang trang thai TCI thit hai.

Trong d6, trong trudng hop thiéu thong tin hogic b s6t théng tin di véi chi s RV
phu thir nhét, thi chi s6 RV phu thir nhét gibng véi chi sé RV phu thit hai; trong trudng
hop thiéu thong tin hodc bo s6t thong tin d6i véi chi s6 RV phu thit hai, thi chi s6 RV phu
thir hai gidng v6i chi s6 RV phu thir nhit.

Xem xét cac mdi quan hé 4nh xa doc 1ap gitra cac chudi RV va TRP khéc nhau, theo
mot sé phuong 4n thuce hién ctia sang ché, thong tin nhan dang RV bao gdm thong tin nhan
dang phu thtr nht tvong tmg v6i trang thai chi bao cdu hinh truyén (trang thai TCI) thir
nhét va thong tin nhan dang phu thi hai tuong tmg véi trang thai TCI tht hai.

Theo d6, md dun xé4c dinh thir nhit bao gém: mdt mo6 dun xac dinh phu thir nhét dé
x4c dinh chudi RV co ban thir nhit twong tng véi trang thai TCI thir nhét theo thong tin
xé4c dinh phu thir nhét; va xac dinh chudi RV co ban thit hai tuong tmg véi trang thai TCI
thit hai theo théng tin nhan dang phu thit hai;

Mb dun x4c dinh thtr hai bao gdm: md dun x4c dinh phu thir ba dé x4c dinh mdi
quan hé tirong tmg thir nhit gitra m&i RV trong chudi RV co ban thir nhit va mdi dip truyén
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tuong (mg véi trang thai TCI thir nhét; va xac dinh mdi quan hé tuong tmg thir hai giita
mdi RV trong chudi RV co ban thir hai va mbi dip truyén twong ting véi trang thai TCI thir
hai.

Trong d6, trong trudong hop thiéu thong tin hodc bé sét thong tin ddi véi thong tin
nhan dang phu thir nhét, thi thong tin nhin dang phu thtr nhit giéng v6i thong tin nhan
dang phu thir hai; trong truong hop thiéu thong tin hoic bo sét thong tin ddi véi thong tin
nhéan dang phu thir hai, thi théng tin nh4n dang phu thtr hai gidng v6i thong tin nhin dang
phu thir nhat.

Dip truyén cfing c6 thé dugc cdu hinh bai tram gbc, nhung khéng bi giéi han & day.

Théng tin trén do tram gbc giri va nhan bdi thiét bi dau cudi coé theé dugce cap thong
qua tin hiéu murc cao, hoic c6 thé dugc cap théng qua thong tin diéu khién dudng xudng

(DCI), khong bi gi6i han & day.

Trong d6 cac phuong 4n néu trén dugce thuc hién bing phuong phép truyén dit lisu
& phia dau cudi déu c6 thé 4p dung cho cac phuong 4n cua thiét bi truyén dir lidu va cling

c6 thé dat duoc hiéu qua k¥ thuat tuong tu.

Mot sb phuong 4n thuc hién ctia séng ché con dé xuét thiét bi truyén dir liéu duoc

ap dung cho tram géc, nhu dugc minh hoa trén Fig.8, bao gém:

md dun xir Iy thir hai 81 dé giri thong tin nhan dang phién ban du thira (RV) t6i thiét
bi d4u cudi va x4c dinh chudi RV co ban theo théng tin nhan dang RV;

md dun x4c dinh thtr ba 82 d& x4c dinh mbi quan hé tuong tmg gitta mdi RV trong

chudi RV co ban va mdi dip truyén;

md dun giri thir nhét 83 dé giri, tai m3i dip truyén bang céch sit dung RV tuong ting
theo méi quan hé twong tmg, dit liéu kénh chia sé dudng xudng vét ly (PDSCH) t6i thiét

bi dau cuoi;

trong do, chudi RV co ban 1a mét chudi trong it nhét hai chudi RV duoc xac dinh

trude.
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Théng qua viée gt théng tin nhin dang phién ban du thira (RV) t&i mot thiét bi diu
cubi va xac dinh chubi RV co ban theo thong tin nhan dang RV; x4ac dinh mbi quan hé
tuong tmg gitta m3i RV trong chudi RV co ban va mbi dip truyén; gii, tai m&i dip truyén
bing cach str dung RV twong tmg theo mdi quan hé twong tmg, dit liéu kénh chia sé duong
xubng vat Iy (PDSCH) t6i thiét bi ddu cubi; trong d6, chudi RV co ban 12 mot chudi trong
it nhat hai chudi RV duge xac dinh trudc; thiét bi truyén dtt liéu dugc cung cép theo mot
s6 phuong 4n thuc hién cta sang ché c6 thé x4c dinh rd rang mbi quan hé 4nh xa gitta RV
va c4c dip truyén trong qu trinh truyén két hop gifta nhidu TRP/PANEL va dam bao truyén
dir lidu giita thiét bi ddu cubi va tram gbc, tir d6 giai quyét van dé trong k¥ thuat lién quan,
la khong thé cAu hinh truyén dit liéu do khong xac dinh dugc mdi quan h¢ anh xa gitta cac

RV dugc truyén trén nhidu TRP/PANEL va cac dip truyén.

Hon nita, thiét bi truyén dit liéu con bao gém: mé dun théa thuin thit hai dé théa
thuan véi thiét bi diu cubi v& thong tin nhan dang tuwong tmg véi timg chudi trong sb it
nhét hai chudi RV, trude khi giri thong tin nhan dang phién ban du thira (RV) t6i thiét bi
dAu cubi; trong d6, théng tin nhan dang bao gdm théng tin nhan dang RV.

Cu thé, m6 dun x4c dinh thir ba bao gdm: mot mé dun xir ly phu thir hai dé st dung
tudn hoan timg RV trong chudi RV co ban I4n Iugt lam RV tuong ting véi mdi dip truyén,
@8 thu nhan dugc méi quan hé tuong ting giita timg RV trong chudi RV co bén va timg dip

truyén.

Dbi v6i “sit dung tudn hoan timg RV trong chudi RV co ban lan lugt lam RV tuong

g v6i mdi dip truyén”, dua ra hai vi du nhu sau:

trong vi du thtr nhét, m6 dun xir Iy phu thir hai bao gém: mét don vi x@t 1y thi ba dé
bét dAu tir RV thir nhét trong chudi RV co ban, sir dung tudn tu va tudn hoan timg RV trong

chudi RV co ban 1an luot 1am RV twong tmg v6i mbi dip truyén.

Cu thé, viéc bt dAu tr RV thtr nhét trong chudi RV co ban, str dung tuan ty va tudn
hoan timg RV trong chudi RV co ban lan luot 1dm RV tuong tmg v6i mdi dip truyén bao
gdm: trong trudng hop tbng s6 k ctia cdc RV trong chudi RV co ban 16n hon hoic bang
téng s6 q cta dip truyén, thi RV twong tmg véi dip truyén tht n dugc x4c dinh bing mot

gié tri thir n trong chudi RV co ban;
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trong trudong hop tdng sb k cia cac RV trong chudi RV co ban nho hon tdng sb q
cua céc dip truyén, thi RV tuong tng véi dip truyén thir n duoc x4c dinh bdi mét gia tri

thir [mod (n-1, k) +1] trong chudi RV co ban; trong d6 1 <n<g, va n 1a mot s6 nguyén.

Trong vi du thir hai, mé dun xtr Iy phu thir hai bao gdém: don vi xir Iy thir tir &8 bét
dAu tir RV twong tmg v6i chi s6 RV, sir dung tudn tu va tudn hoan timg RV trong chudi

RV co ban 14n luot 1am RV twong tmg v6i mbi dip truyén.

Cu thé, viéc bit dau tix RV tuong g véi chi s6 RV, sir dung tudn tu va tudn hoan
timg RV trong chudi RV co ban l4n lwot 1am RV twong tng véi mbi dip truyén bao gom:
RV tuong tmg voi dip truyén thir n duoc xac dinh bdi mot gid tri thir [mod (n-1, k) + chi
56 RV +1] trong chudi RV co bén;

trong d6, n 16n hon ho#c bing 1 va nho hon hoic bing téng s q cua s dip truyén
vanlasd nguyén, k dai dién cho téng s6 RV trong chudi RV co ban, chi $6 RV dai dién
cho chi s6 RV va gié tri ctia chi s6 RV 1a mot s6 nguyén 16m hon hoic bang 0 va nho hon

hoic bing k-1.

Hon nita, thiét bi truyén di liéu con bao gdm: mét mo dun xir Iy thir ba dé thoa
thuén vé6i thiét bi diu cudi vé& chi s§ RV trudce khi xac dinh mdi quan hé twong tmg gifta
mdi RV trong chudi RV co ban va mdi dip truyén; hodc giti chi s6 RV dén thiét bi ddu

cuoi.

Xem xét cdc mbi quan hé anh xa ddc 1ap gitta cac chudi RV va TRP khéc nhau, theo
mot sb phuong an thuc hién clia séng ché, chi s RV bao gém chi s6 RV phu thu nhét
twong tmg v&i trang thai chi béo cAu hinh truyén (trang thai TCI) thir nhat va chi s6 RV
phu thr hai twong Uing sang trang thai TCI thi hai.

Trong d6, trong trudong hop thiéu théng tin hoic bod st thong tin d6i véi chi s6 RV
phu thir nhat, thi chi s§ RV phu thir nhét gidng véi chi s6 RV phu thtt hai; trong truong
hop thiéu thong tin hogic bé st thong tin dbi véi chi s6 RV phu thit hai, thi chi s RV phu
thir hai giéng véi chi s6 RV phu thir nhat.

Xem xét cac mbi quan hé anh xa doc 1ap gitta cic chudi RV va TRP khéc nhau, theo

mdt s6 phuong an thuc hién ciia sing ché, thong tin nhén dang RV bao gém thong tin nhan
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dang phu thtr nhét tvong tmg v6i trang thai chi bio cAu hinh truyén (trang thai TCI) thir
nhét va thong tin nhan dang phu thit hai trong tmg véi trang thai TCI thit hai.

Theo d6, mé dun xit Iy thir hai bao gdm: m6t mé dun x4c dinh phu thir hai dé xac
dinh mét chudi RV co ban thir nhit trong mg véi trang thai TCI thir nhét theo thong tin
nhdn dang phu tha nhét; va xac dinh chudi RV co ban th hai tuwong Ung v4i trang thai TCI
thir hai theo thong tin nhén dang phu thi hai.

Mo dun xé4c dinh thir ba bao gdm: md dun x4c dinh phu tht tu dé x4c dinh mdi quan
hé tuong tmg thir nhit gitta m3i RV trong chudi RV co ban thir nhit va mdi dip truyén
tuong tmg voi trang thai TCI thit nhat; va xdc dinh méi quan hé twong g thit hai gitta
mdi RV trong chubi RV co ban thir hai va mdi dip truyén twong tmg véi trang thai TCI thir
hai.

Trong d6, trong trudng hop thidu thong tin hodc bo s6t thong tin ddi v6i thong tin
nhén dang phu thir nhét, thi théng tin nhan dang phu thir nhat giéng véi thong tin nhan
dang phu thtr hai; trong trizong hop thidu thong tin hodc bé sét thong tin dbi véi thong tin
nhén dang phu thi hai, thi thong tin nhan dang phu th hai giéng véi thong tin nhan dang
phu thir nhét.

Dip truyén ciing c6 thé dugc c4u hinh boi tram gbe, nhung khong bi gi6i han & day.

Théng tin trén do tram géc guri thibt bi dAu cudi c6 thé dugce cap thong qua tin higu
mutc cao, hodc ¢ thé duoc cip thong qua théng tin diéu khién dudng xudng (DCI), théng

tin nay khong bi gidi han & day.

Trong d6 céc phuong 4n néu trén dugc thuc hién bing phuong phép truyén dit liéu
& phia tram gbc déu c6 thé ap dung cho céc phuong 4n cia thiét bi truyén dit liéu va ciing

c6 thé dat dugc hiéu qua k¥ thuat twong tu.

Cén luu ¥ ring nhiéu thanh phan chic ning duge mo ta trong dic diém k¥ thuat nay
dugc goi la mé dun/md dun phy/don vi, nhim nh4n manh tinh dodc 14p cia viéc trién khai

chiing theo mdt cach cu thé hon.

Theo mot sb phuong 4n thuc hién ciia sang ché, mé dun/mé dun phy/don vi/don vi

phu ¢6 thé dugc trién khai bing phin mém dé dugc thuc thi béi nhiéu loai b xit Iy khac
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nhau. Vi dy, mét mé dun mé thuc thi duge xac dinh c6 thé bao gdbm mét hoiic nhiéu khéi
vat ly hodc khéi logic ctia cac 1énh may tinh, vi du, ¢ thé dugc x4y dung nhu mot d6i
tugng, quy trinh hodc chirc ning. Tuy nhién, cdc mi thuc thi dugce clia m6 dun xac dinh
khong cin phai dugc dinh vi vat ly cing nhau, nhung cé thé bao gém cac 1énh khac nhau
dugce luu trit trong céc bit khac nhau. Khi cac 1énh nay dugc két hop mot cach hop 1y véi

nhau, ching tao thanh mét m6 dun va thyc hién myc tiéu duge quy dinh cua mé dun.

Trén thyuc t&, m6 dun ma thuc thi duge 13 mot 1énh don hodc nhidu 1énh, va thim
chi c6 thé dugc phan phéi trén nhidu doan ma khac nhau, dwoc phan phéi trong cic chuong
trinh khéc nhau va dugc phan phéi trén nhiéu thiét bi luu trit. Tuwong ty nhu vay, dit liéu
van hanh c6 thé duoc x4c dinh trong mé dun va c6 thé duge trién khai & bat ky hinh thire
phil hop nao va dugce td chire theo bét ky kiéu ciu tric dit liéu phit hop nao. Dit lidu van
hanh c6 thé dugc thu thap dudi dang mot tap dit liéu duy nhit hodc c6 thé duoc phan phdi
& céc vi tri khac nhau (bao gdm ca trén céc thiét bi luu trit khac nhau) va it nhat mot phan

¢6 thé chi ton tai dudi dang tin hi¢u dién tir trén hé théng hodc mang.

Khi cac m6 dun, don vi, mé dun phy, don vi phy, v.v. cé thé dugc thyuc hién bing
phén mém, xem xét mirc d6 k¥ thuat ctia quy trinh phan ctng lién quan, cac mé dun cé thé
duogc thuc hién béng ph?m mém, bit ké chi phi, c6 thé dugc x4y dung nhu cic mach phén
ctmg tuong tmg dé thuc hién cic chirc ning twong g bdi ngudi c6 trinh d§ trung binh
trong cling linh vuc k¥ thuat. Mach phin cimg bao gém mach tich hop quy mé rat 16n
(Very Large-Scale Integration, VLSI) hoic méang cbng va cac vt ban din lién quan nhu
chip logic va linh kién ban din hoic cac thanh phin roi khac. M6 dun ciing c6 thé dugc
trién khai vdi céc thiét bi phan ctng c6 thé 1ap trinh, ching han nhu mang cdng c6 thé 1ap

trinh dang trudng, mang logic c6 thé 14p trinh, thiét bi logic c6 thé 1ap trinh, v.v.

Ngudi ¢6 trinh d6 trung binh trong cting linh vue k¥ thuét c6 thé hidu ring tit ca
hodc mdt phan quy trinh trong céc phuong phép ciia cic phwong 4n néu trén c6 thé dugc
thue hién bang cach didu khién phan cting lién quan théng qua mét chuong trinh may tinh.
Chuong trinh c6 thé dwoc luu trit trong mot phwong tién Iuu trit ¢6 thé doc duge bing may
tinh. Trong qua trinh thyec thi, chuong trinh c6 thé bao gdm céc quy trinh cia cc phuong
4n néu trén. Trong d6, phwong tién lwu trit c6 thé 13 dia tir, dia quang, B6 nhé chi doc
(Read-Only Memory, ROM) hoic bd nhé truy cip ngiu nhién (Random Access Memory,
RAM), v.v.
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Trén day la cic phuong 4n thuc hién thay thé cta sang ché. Can lwu ¥ ring, nhiing
ngudi 6 trinh d6 trung binh trong ciing linh vuc k§ thuat c6 thé thuc hién mot sb cai tién

va stra doi, ma van thugc pham vi bao hd cta sang che.
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YEU CAUBAO HQ
1. Phuong phép truyén dit liéu, duge ap dung cho thiét bi diu cudi, bao gom:

nhén thong tin nhan dang phién ban du thira (Redundancy Version, RV) dugc giri

bdi tram goc;

xé4c dinh chudi RV co ban theo thong tin nhan dang RV, trong d6 chudi RV co ban

13 mdt chudi trong it nhét hai chubi RV duogc xé4c dinh trudc;

xé4c dinh méi quan hé tuong tmg giita mdi RV trong chudi RV co ban va mdi dip

truyén;

nhan, tai mbi dip truyén bing cach st dung RV twong tmg theo mdi quan hé tirong
tmg, dir liéu kénh chia sé dudng xubng vat 1y (Physical Downlink Shared Channel,
PDSCH) dugc giri bdi tram géc;

trong d6 thong tin nhan dang RV bao gdm théng tin nhin dang phu thir nhit twong
{mg v6i trang théi chi bao cdu hinh truyén (Transmission Configuration Indication, TCI)

thir nhét va thong tin nhan dang phuy thi hai twong tng véi trang thai TCI thi hai.

2. Phwong phap theo diém 1, trong d6 trudc khi nhan thong tin nhan dang phién ban
du thira (RV) do tram gbc giri, phuong phéap niy bao gom:

théa thuan véi tram gbc vé thong tin nhan dang twong vmg véi timg chudi trong s6
it nhét hai chudi RV;

trong d6, thong tin nhan dang bao gdm thong tin nhan dang RV.

3. Phuong phép theo diém 1, trong d6 viéc xac dinh méi quan hé tuong tmg gitta

mdi RV trong chudi RV co ban va mdi dip truyén bao gom:

str dung tudn hoan timg RV trong chudi RV co ban 1an luot 1am RV tuong tmg véi
mdi dip truyén, dé thu nhan duoc mébi quan hé tuong mg gitta mdi RV trong chudi RV co

ban va moi dip truyén.

4. Phuong phap theo diém 3, trong d6 viéc st dung tudn hoan timg RV trong chudi

RV co ban 14n lrot 1am RV tuong tng véi mbi dip truyén bao gom:
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bét dAu tlir RV thit nhét trong chubi RV co ban, sir dung tudn tir va tudn hoan timg

RV trong chudi RV co ban 1an lugt 1am RV tuwong tmg v6i mbi dip truyén.

5. Phuong phap theo didm 4, trong d6 bit dau tir RV thir nhit trong chudi RV co
ban, st dung tudn tir va tudn hoan tirng RV trong chudi RV co ban khi RV tuong tmg véi

mdi dip truyén bao gdm:

trong truomg hop tdng sé k cia RV trong chudi RV co ban 16n hon hoic bing tong
s6 q ctia dip truyén, thi RV tuong tmg v6i dip truyén thir n duoc xac dinh bang gia tri thir

n trong chudi RV co ban;

trong trudong hop tdng sé k ctia cic RV trong chudi RV co ban nhé hon téng sb q
clia cac dip truyén, thi RV twong tmg v6i dip truyén thi n dugc xac dinh boi gid tri thir

[mod (n-1, k) +1] trong chudi RV co ban;
trong d6 1<n<q, va n 13 sb nguyén.

6. Phuong phép theo diém 3, trong d6 viéc sir dung tudn hoan timg RV trong chudi
RV co ban 14n lvot 1am RV tuong tng v6i mbi dip truyén bao gom:

bét ddu tir RV tuwong ting véi chi sé RV, sir dung tudn tu va tudn hoan timg RV trong
chudi RV co ban 14n luot 1am RV tuwong tmg v6i m&i dip truyén.

7. Phuong phép theo diém 6, trong d6 bit dau tir RV twong tmg véi chi s RV, str
dung tuln ty va tuan hoan timg RV trong chudi RV co ban 14n luot 1am RV twong tmg v6i

mdi dip truyén bao gom:

RV tuong tng véi dip truyén thir n duoc xac dinh béi gid tri thr [mod (n-1, k) + chi
56 RV +1] trong chudi RV co ban;

trong d6, n 1a s nguyén 16n hon hogic bing 1 va nhé hon hoic bang tdng s6 q clia
cac dip truyén, k dai dién cho téng s6 RV trong chudi RV co ban, chi s6 RV dai dién cho
chi s8 RV, va gié tri ctia chi sé RV 14 sb nguyén 16n hon ho#c bing 0 va nhé hon hoic bang

k-1.

8. Phwong phép theo diém 6, trong d6 trudc khi xac dinh méi quan hé tuong tmg

gitta mdi RV trong chudi RV co ban va mdi dip truyén, phuong phap nay bao gom:
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thoa thuan vé6i tram gbc vé chi s6 RV; hoic
nhan chi s§ RV do tram gbc giri.

9. Phuong phap theo diém 6 hoic 8, trong d6 chi s6 RV bao gdm chi s6 RV phy thit
nhét twong Ung v&i trang thai chi béo cAu hinh truyén (Transmission Configuration
Indication State, State TCI) thir nhit va chi s§ RV phu thit hai trong tmg véi trang thai
TCI thir hai.

10. Phuong phap theo diém 9, trong d6 trong trrdng hop thiéu théng tin hodc bé sét
thong tin dbi v6i chi s6 RV phu thir nhat, thi chi sé RV phu thtr nhét gidng véi chi s6 RV
phu thir hai;

trong trudng hop thiéu thong tin hodic bé s6t thong tin ddi véi chi sé RV phu thir
hai, thi chi s6 RV phu thit hai gidng vé6i chi s6 RV phu thi nhét.

11. Phuong phéap theo diém 1, trong d6 viéc xéc dinh chudi RV co ban theo thong
tin nhan dang RV bao gém:

x4c dinh chudi RV co ban thir nhét tuong tmg véi trang thai TCI thir nhét theo théng
tin nhén dang phu thir nhét; va

x4c dinh chudi RV co ban thir hai twong tmg v6i trang thai TCI thi hai theo thong
tin nhén dang phu thir hai;

viéc x4c dinh mdi quan hé twong tmg gitta mdi RV trong chudi RV co ban va mbi

dip truyén bao gdm:

xé4c dinh mbi quan hé twong tmg thi nhét gitta mbi RV trong chudi RV co bén thir

nhét va mdi dip truyén twong ting v6i trang thai TCI thir nhét; va

xé4c dinh méi quan hé twong tmg thit hai giita m3i RV trong chudi RV co ban thir

hai va mbi dip truyén tuong tmg véi trang thai TCI tht hai.

12. Phuong phap theo diém 1, trong d6 trong treong hop thiéu thong tin hogic bd sét
théng tin déi v6i thong tin nhan dang phu thit nhét, thi thong tin nhan dang phy thi nhét
giéng v&i thong tin nhan dang phu thit hai;
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trong truedng hop thidu théng tin hoic bo sét théng tin @i v6i thong tin nhan dang
phu thir hai, thi thong tin nhan dang phu thi hai gidng vé6i thong tin nhan dang phu thir
nhét.

13. Phuong phap theo diém 1, trong d6 tram gdc cAu hinh dip truyén.
14. Phuong phép truyén dit liéu, dugc 4p dung cho tram gdc, bao gbm:

giri thong tin nhan dang phién ban du thira (RV) 6i thiét bi ddu cudi va xac dinh
chudi RV co ban theo thong tin nhan dang RV, trong d6 chudi RV co ban 13 mot chudi

trong it nhit hai chudi RV dugc xéac dinh trude;

x4c dinh méi quan hé tuong tmg gitta m&i RV trong chudi RV co ban va mbi dip
truyén;
giri, tai m&i dip truyén bing cach sir dung RV tuong tmg theo mdi quan hé twong

tmg, dit liéu kénh chia sé dudng xubng vat Iy (PDSCH) t6i thiét bi du cudi;

trong d6 thong tin nhan dang RV bao gdm thong tin nhan dang phy thit nhét twong
Umg véi trang thai chi bao cAu hinh truyén (trang thai TCI) thir nhét va thong tin nhan dang
phu thr hai twong ing véi trang thai TCI thi hai.

15. Phuong phép theo diém 14, trong d6 trude khi giri thong tin nhan dang phién
ban du thira (RV) t6i thiét bi ddu cudi, phuong phép nay bao gdm:

thoa thuan véi thiét bi ddu cudi vé thong tin nhan dang twong tmg véi timg chudi

trong s it nhat hai chudi RV;
trong d6, thong tin nhan dang bao gdm thong tin nhan dang RV.

16. Phwong phap theo diém 14, trong d6 viéc xac dinh mbi quan hé tuong tmg giita

mdi RV trong chudi RV co ban va méi dip truyén bao gém:

str dung tudn hoan timg RV trong chudi RV co ban lan luot 1am RV twong tmg véi
mbi dip truyén, d& thu nhan duoc mdi quan hé twong tmg gitta mdi RV trong chudi RV co

ban va moi dip truyén.
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17. Phuong phap theo diém 16, trong d6 viéc st dung tudn hoan timg RV trong

chudi RV co ban 14n lwot 1am RV tuong tmg v&i mbi dip truyén bao gdm:

bat d4u tir RV thir nhAt trong chudi RV co ban, str dung tudn tu va tudn hoan tirg

RV trong chudi RV co ban lan lwot 1am RV twong tmg v6i mbi dip truyén.

18. Phuong phap theo diém 17, trong d6 bit d4u tir RV thir nhét trong chudi RV co
ban, st dung tudn tu va tudn hoan timg RV trong chudi RV co ban khi RV tuong tmg véi

moi dip truyén bao gom:

trong truong hop tdng sb k ciia RV trong chudi RV co ban 16n hon hoic bing téng
s6 q ctia dip truyén, thi RV twong tmg véi dip truyén thit n dugce x4c dinh bing gié tri thix

n trong chudi RV co ban;

trong trueong hop tdng s6 k cta cac RV trong chudi RV co ban nhé hon téng sb q
ctia cc dip truyén, thi RV tuong tng véi dip truyén thir n duge xac dinh boi gia tri thi
[mod (n-1, k) +1] trong chudi RV co ban;

trong d6 1<n<q, va n 1 mét s6 nguyén.

19. Phuong phép theo diém 16, trong d6 viée str dung tudn hoan timg RV trong

chudi RV co ban 1an Iugt 1am RV twong tng v&i mbi dip truyén bao goém:

bit dAu tir RV twong tmg v6i chi s6 RV, str dung tudn ty va tudn hoan timg RV trong

chudi RV co ban 14n lrot lam RV twong tmg v&i mdi dip truyén.

20. Phuong phép theo didm 19, trong d6 bt du tir RV twong tmg véi chi s6 RV,
st dung tudn ty va tudn hoan timg RV trong chudi RV co ban 14n luot 1am RV tuong tmg

v6i mdi dip truyén bao gdm:

RV tuong tmg véi dip truyén thir n duge xac dinh béi gia tri tht [mod (n-1, k) + chi
$6 RV +1] trong chudi RV co ban;

trong d6, n 13 s6 nguyén 16n hon hoic bing 1 va nhé hon hogc bang téng s6 q cia
cac dip truyén, k dai dién cho téng s6 RV trong chudi RV co ban, chi s6 RV dai dién cho
chi s6 RV, va gia tri ctia chi s6 RV 12 mét sb nguyén 16n hon hozc bing 0 va nhé hon hodc

bing k-1.
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21. Phurong phap theo diém 19, trong d6 truée khi xac dinh mbi quan hé twong tmg

gifta mi RV trong chudi RV co ban va mbi dip truyén, phuong phép nay bao gom:
thoa thuan véi thiét bi dAu cudi vé chi sé RV hoic
giri chi s6 RV dén thiét bi dau cubi.

22. Phuong phap theo diém 19 hodc 21, trong d6 chi s6 RV bao gdm chi sé RV phu
thir nhit twong tmg vé6i trang thai chi béo céu hinh truyén (trang thai TCI) tht nhit va chi
s6 RV phu thir hai twong tmg véi trang thai TCI thir hai.

23. Phuong phap theo diém 22, trong d6 trong truong hop thiéu théng tin hodc bo
s6t thong tin dbi voi chi s6 RV phu thir nhét, thi chi sé RV phu thir nhit gidng véi chi s6
RV phu thit hai;

trong trudng hop thiéu thong tin hodc bo s6t thong tin dbi véi chi s6 RV phu thir
hai, thi chi s6 RV phu thir hai gidng véi chi s6 RV phu thir nhét.

24. Phuong phép theo diém 14, trong d6 viéc x4c dinh chudi RV co ban theo thong
tin nhan dang RV bao gSm:

x4c dinh chudi RV co ban thtr nhét tuong tmg v6i trang thai TCI thir nhét theo thong
tin nhan dang phu thir nhét; va

xé4c dinh chubi RV co ban thi hai twong tmg v6i trang thai TCI thir hai theo thong
tin nhén dang phu th hai;

viéc xac dinh moi quan hé tuong Umg gitta moi RV trong chudi RV co ban va moi

dip truyén bao gdm:

x4c dinh mdi quan hé twong tng thir nhét gitta mdi RV trong chudi RV co ban thit

nhét va m&i dip truyén tuong tmg véi trang thai TCI thit nhét; va

x4c dinh médi quan hé tuong tmg thir hai gitta mdi RV trong chudi RV co béan thir

hai va mdi dip truyén tuong tmg véi trang thai TCI thit hai.
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25. Phuong phép theo diém 14, trong d6 trong trudng hop thiéu théng tin hoic bé
s6t théng tin dbi v6i thong tin nhan dang phu thir nht, thi théng tin nhan dang phu thir nhit
gibng v6i thong tin nhan dang phu thi hai;

trong trudng hop thiéu théng tin hodic bo sét thong tin d6i véi thong tin nhin dang
phu thtr hai, thi thong tin nhan dang phu thi hai giéng v6i théng tin nhin dang phu thir
nhét. '

26. Phuong phap theo diém 14, trong d6 tram gdc ciu hinh dip truyén.

27. Thiét bi d4u cudi bao gdm bd luu trit, bd xir Iy, bd thu phat va chuong trinh may
tinh dugce luu trong bo luu trit va cé kha ning dugc thuc thi bai bo xi 1y, trong d6 bd xur

ly duoc cAu hinh @ thire thi chuong trinh méy tinh nhim thuc hién cac bude sau:
nhén thong tin nh4n dang phién ban du thira ctia by thu phat (RV) do tram gbc gii;
x4c dinh chudi RV co ban theo thong tin nhan dang RV;

xé4c dinh méi quan hé tuong tmg gitta mdi RV trong chudi RV co ban va mdi dip

truyén;

nhén béi bo thu phat, tai m3i dip truyén bing cach st dung RV tuwong ting theo mbi
quan hé twong tng, dit liéu kénh chia sé dudng xudng vat Iy (PDSCH) duge giri béi tram

goc;

trong d6 chudi RV co ban 13 mot chudi trong it nhat hai chudi RV duge x4c dinh

trudc;

trong d6 théng tin nhan dang RV bao gdm théng tin nhan dang phu th nhit tuong
{mg véi trang thai chi bao c4u hinh truyén (trang thai TCI) thi nhét va thong tin nhan dang
phu thit hai tuong ng v6i trang thai TCI thir hai.

28. Thiét bi theo didm 27, trong d6 b6 xir 1y con duoe cAu hinh dé:

théa thuan véi tram gbc vé théng tin nhan dang twong ting véi timg chudi trong sd
it nhét hai chudi RV truéc khi nhan thong tin nhan dang phién ban du thira (RV) do tram

goc giri;
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trong d6, thong tin nhan dang bao gém théng tin nhan dang RV,
29. Thiét b theo diém 27, trong d6 bd xir Iy duge cAu hinh dé:

sir dung tudn hoan timg RV trong chudi RV co ban 14n Iuot lam RV twong tng véi
mdi dip truyén, dé thu nhan duge mbi quan hé twong tmg gitta mdi RV trong chudi RV co

ban va mdi dip truyén.
30. Thiét bi theo diém 29, trong d6 bd xir Iy dwoc ciu hinh dé:

bit dAu tir RV thir nhét trong chudi RV co ban, st dung tuin tu va tudn hoan tlimg

RV trong chudi RV co ban 14n luot 1am RV tuong tmg v6i mbi dip truyén.

31. Thiét bi theo diém 30, trong d6 dAu bt dau tir RV thir nhat trong chudi RV co
ban, stir dung tun tu va tudn hoan timg RV trong chudi RV co ban 14n luot 1am RV tuong

tmg v6i mdi dip truyén bao gom:

trong truong hop tdng sé k ctia RV trong chudi RV co ban 16n hon hodc bang tong
s6 q cta dip truyén, thi RV tuong tmg véi dip truyén thir n duoc x4c dinh bang gia tri thir

n trong chudi RV co ban;

trong trudng hop tdng s6 k cta cac RV trong chudi RV co ban nhé hon téng s6 q
ctia c4c dip truyén, thi RV twong tmg véi dip truyén thir n duge x4c dinh boi gia tri thu
[mod (n-1, k) +1] trong chudi RV co ban;

trong d6 1<n<q, va n 14 s6 nguyén.
32. Thiét bi theo diém 29, trong d6 bd xir ly dugc cAu hinh dé:

bat du tir RV twong (g v6i chi s6 RV, str dung tuln tw va tudn hoan timg RV trong

chudi RV co ban 14n luot 1am RV tuong tmg v6i m&i dip truyén.

33. Thiét bi theo diém 32, trong d6 bét diu tir RV tuong tng véi chi s6 RV, st dung
tudn ty va tudn hoan ting RV trong chudi RV co ban 1an luot 1am RV tuong tng véi mdi

dip truyén bao gbm:

RV tuong tg véi dip truyén thi n dugc xac dinh béi gié tri thi [mod (n-1,k) + chi
56 RV +1] trong chudi RV co ban;
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trong d6, n 13 s6 nguyén 16n hon hoic bing 1 va nho hon hoic bing téng sd q ciia
cac dip truyén, k dai dién cho téng s6 RV trong chudi RV co ban, chi s6 RV dai dién cho
chi s6 RV, va gié tri ctia chi s6 RV 14 s6 nguyén 16n hon hosc bang 0 va nhé hon hoic bang
k-1.

34. Thiét bi theo diém 32, trong d6 b x1t Iy con duoc cAu hinh dé:

thoa thudn voi tram gbc vé chi s RV trude khi x4c dinh mébi quan hé twong tng

gitta mbi RV trong chudi RV co ban va mbi dip truyén; hoic
nhan béi bd thu phat chi s RV do tram gbc giri.

35. Thiét bi theo diém 32 hoic 34, trong d6 chi s6 RV bao gém chi s RV phu thir
nhét turong g v6i trang thai chi béo cAu hinh truyén (trang thai TCT) thtr nhit va chi s6
RV phu thit hai tvong Gng véi trang thai TCI thir hai.

36. Thiét bi theo diém 35, trong d6 trong trudng hop thiéu thong tin hoic bd sét
théng tin d6i v6i chi s6 RV phu thir nhét, thi chi s6 RV phu thir nhét gidng v6i chi s6 RV
phu thi hai;

trong trudng hop thiéu thong tin hodic bo s6t thong tin di véi chi sé RV phu thir
hai, thi chi s6 RV phu thtt hai giéng v6i chi s6 RV phu thir nht.

37. Thiét bi theo diém 27, trong d6 bd xir Iy dugc ciu hinh dé:

xac dinh chudi RV co ban thir nhét tuong tmg véi trang thai TCI thir nhit theo thong
tin nhan dang phu thir nhét; va

x4c dinh chudi RV co ban thir hai tuong tmg véi trang thai TCI thi hai theo thong
tin nhan dang phu thir hai;

bd x1t Iy duge cau hinh dé:

x4c dinh mbi quan hé tuong tmg thir nhét gitta mdi RV trong chudi RV co ban thi

nhét va m3i dip truyén tuong tmg véi trang thai TCI thi nhét; va

xac dinh mbi quan hé twong tng thir hai gitta m8i RV trong chudi RV co ban thit

hai va mbi dip truyén tuong @ng véi trang thai TCI thit hai.
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38. Thiét bj theo diém 27, trong d6 trong truong hop thiéu théng tin hodc bo sét
théng tin ddi v6i thong tin nhan dang phu thir nhét, thi thong tin nhan dang phu thir nhét
gidng véi thong tin nhan dang phu thit hai;

trong tredng hop thiéu théng tin hodic bod sét thong tin dbi véi théng tin nhan dang
phu thir hai, thi théng tin nhan dang phu thir hai giéng v6i théng tin nhan dang phu thir
nhat.

39. Thiét bi theo didm 27, trong d6 dip truyén dwoc ciu hinh boi tram gbc.

40. Tram gbc bao gbém bd luu trit, bd xir Iy, bd thu phat va chuong trinh may tinh
dugc luu trong bd luu trit va c¢6 kha niang dugc thuc thi bai bd xit 1y, trong d6 b xur 1y

duoc cAu hinh dé thuc thi chuong trinh may tinh nhim thuc hién c4c budce sau:

giri thong tin nhan dang phién ban du thira (RV) t6i thiét bi ddu cudi bang bo thu
phat va x4c dinh chudi RV co ban theo thong tin nhan dang RV;

x4c dinh mbi quan hé tuong tmg gitra mdi RV trong chudi RV co ban va méi dip

truyén;

giri, tai mdi dip truyén bing cach st dung RV twong tmg theo mdi quan hé twong

{ing, dit liéu kénh chia sé¢ dudng xudng vat Iy (PDSCH) dén thiét bi dau cudi bang b¢ thu

phat;
trong d6 chudi RV co ban 1a mot chudi trong it nhat hai chudi RV dugc xéc dinh
trudc;

trong d6 thong tin nhan dang RV bao gdm thong tin nhan dang phu thir nhét tuong
Umg véi trang thai chi b4o cAu hinh truyén (trang thai TCI) thtr nhit va thong tin nhan dang
phu thir hai tuong ing v6i trang thai TCI thir hai.

41. Tram gbc theo diém 40, trong d6 bd xir Iy con duge ciu hinh dé:

théa thuan véi thiét bi diu cudi vé thong tin nhan dang twong tmg véi timg chudi
trong s6 it nhit hai chudi RV, trudc khi giri théng tin nhan dang phién ban du thira (RV)

t6i thiet bi dau cuoi;
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trong do, thong tin nhan dang bao gdm thong tin nhan dang RV.
42. Tram gbc theo diém 40, trong d6 bb xir Iy dugc cau hinh dé:

st dung tuln hoan timg RV trong chudi RV co ban lan lugt 1am RV tuwong tmg vé6i
mdi dip truyén, dé thu nhan dwoc mbi quan hé tuong ting gitta mdi RV trong chudi RV co

ban va mbi dip truyén.
43. Tram gbc theo diém 42, trong d6 bo xir Iy dugc cau hinh dé:

bét dau tir RV thir nhét trong chudi RV co ban, sir dung tudn ty va tudn hoan timg

RV trong chudi RV co ban 1an luot 1am RV tuong Gng v6i mbi dip truyén.

44. Tram gbc theo diém 43, trong d6 bét d4u tir RV thir nhit trong chudi RV co ban,
stt dung tudn tu va tudn hoan timg RV trong chudi RV co ban lan luot 1am RV tuong tmg

véi moi dip truyén bao gom:

trong truomg hop téng sd k ctia RV trong chudi RV co ban 16n hon hodc bang tdng
sb q ciia dip truyén, thi RV tuong tmg véi dip truyén thit n dugc xé4c dinh bang gi4 tri thir

n trong chudi RV co ban;

trong truong hop tdng sb k cta cac RV trong chudi RV co ban nhé hon tdng s6 q
ctia cac dip truyén, thi RV tuong tmg véi dip truyén thit n duge xac dinh béi gié tri thu

[mod (n-1, k) +1] trong chudi RV co bén;
trong d6 1<n<q, va n 14 s6 nguyén.
45. Tram géc theo diém 42, trong do6 bd xur ly duge cAu hinh dé:

bat dAu tir RV twong tmg vé6i chi s6 RV, sir dung tun tw va tudn hoan timg RV trong
chudi RV co ban 1an lugt 1am RV twong tng v&i mbi dip truyén.

46. Tram gbc theo diém 45, trong d6 bat dau tir RV twong tng véi chi s6 RV, str
dung tudn ty va tudn hoan timg RV trong chudi RV co ban 1an lugt lam RV tuong tmg voi

mdi dip truyén bao gom:

RV twong tmg véi dip truyén thir n dugc x4c dinh béi gia tri thit [mod (n-1, k) + chi
56 RV +1] trong chudi RV co ban;
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trong d6, n 13 s8 nguyén 16n hon hoic bing 1 va nho hon hojc bing tng sé q cia
cac dip truyén, k dai dién cho téng sb RV trong chudi RV co ban, chi s6 RV dai dién cho
chi s6 RV, va gié tri ctia chi s6 RV 12 s6 nguyén 16n hon hodc bang 0 va nhd hon hodc bang

k-1.
47. Tram gbc theo didm 45, trong d6 bo xit Iy con duoc cAu hinh dé:

thoa thuan véi thiét bi dAu cubi vé chi sé RV trude khi xac dinh méi quan h¢ tuong

g gitta m&i RV trong chudi RV co ban va mbi dip truyén; hoic
giri chi s6 RV dén thiét bi ddu cudi bang bo thu phat.

48. Tram géc theo diém 45 hoic 47, trong d6 chi s6 RV bao gém chi s6 RV phu thtr
nhét tuong tmg vé6i trang thai chi bdo cAu hinh truyén (trang thai TCI) thir nhit va chi s6
RV phu thi hai twong Gmg véi trang théi TCI thir hai.

49. Tram gbc theo diém 48, trong d6 trong trromg hop thiéu théng tin hodc bo sét
thong tin d6i voi chi sé RV phu thir nhét, thi chi s§ RV phu thtr nhat giéng véi chi s RV
phu tht hai;

trong tredng hop thiéu thong tin hodc bo sét thong tin ddi véi chi sé RV phy thir
hai, thi chi s RV phu thtt hai gidng véi chi s6 RV phu th nhét.

50. Tram géc theo diém 40, trong d6 bo xir Iy dugc cAu hinh dé:

x4c dinh chudi RV co ban thir nhit tuong tmg véi trang thai TCI thir nhét theo thong
tin nhén dang phu thi nhét; va

x4c dinh chudi RV co ban thit hai twong tng véi trang thai TCI tht hai theo thong
tin nhén dang phu thit hai;

b6 xir Iy dwoc céu hinh dé:

x4c dinh mdi quan hé tuong vmg thi nhét gitta mdi RV trong chudi RV co ban tht

nhét va mdi dip truyén tuong tng v6i trang thai TCI thir nhét; va

x4c dinh méi quan hé twong tmg thit hai giita mdi RV trong chudi RV co ban thtt

hai va mdi dip truyén twong g v&i trang thai TCI thir hai.
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51. Tram gbc theo diém 40, trong d6 trong trudong hop thiéu thong tin hogic bo sét
thong tin d6i v6i thong tin nhan dang phu thir nhét, thi thong tin nhan dang phu thir nhat
giéng v&i thong tin nhén dang phu thi hai;

trong truong hop thiéu thong tin hodic bo s6t théng tin d6i voi thong tin nhan dang
phu thit hai, thi théng tin nhan dang phu th{ hai giéng v6i théng tin nhan dang phu thir
nhét.

52. Tram gdc theo diém 40, trong d6 dip truyén dugc ciu hinh béi tram géc.
53. Thiét bi truyén dit liéu, duge ap dung cho thiét bi dAu cudi, bao gém:

md dun tiép nhan thir nhit d& nhan thong tin nhan dang phién ban du thira (RV)

duoc giri béi tram goc;

mé dun x4c dinh thi nhat d& x4c dinh chudi RV co ban theo thong tin nhan dang

RV, trong d6 chudi RV co ban 1a mdt chubi trong it nhét hai chudi RV dugc x4c dinh trudc;

m6 dun x4c dinh tht hai d& x4c dinh mébi quan hé tuong Umg gitta mbi RV trong

chudi RV co ban va mdi dip truyén;

md dun tiép nhén thir hai d nhén, tai mdi dip truyén bang c4ch st dung RV tuong
{g theo mbi quan hé twong tmg, dit liéu kénh chia sé duong xudng vat Iy (PDSCH) dugc

gui béi tram goc;

trong d6 thong tin nhan dang RV bao gdm thong tin nhan dang phu thit nhét trong
{ing v&i trang thai chi béo cdu hinh truyén (trang thai TCI) thir nhit va thong tin nhan dang
phu th{r hai twong tng v6i trang thai TCI thir hai.

54. Thiét bi truyén dit liéu, duge p dung cho tram gbc, bao gom:

mo dun xtt 1y thir hai dé giri thong tin nhan dang phién ban du thira (RV) téi thiét bi
d4u cudi va xac dinh chudi RV co ban theo thong tin nhan dang RV;

md dun x4c dinh thir ba d& x4c dinh mbi quan hé twong ting gitta mdi RV trong
chudi RV co ban va médi dip truyén, trong d6 chudi RV co ban a2 mét chudi trong it nhat

hai chudi RV duoc xac dinh trudce;
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md dun giri thir nhit d& giri, tai mbi dip truyén bang cach sir dung RV tuong tmg
theo méi quan hé twong tmg, dit liéu kénh chia sé duong xudng vat Iy (PDSCH) t&i thiét

bi dau cuoi;

trong d6 thoéng tin nhan dang RV bao gdm théng tin nhan dang phuy thir nhit trong
g véi trang thai chi bao cdu hinh truyén (trang thai TCI) thir nh4t va thong tin nhin dang
phu tht hai twong ing véi trang thai TCI thir hai.
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Fig.2
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nh4n théng tin nhin dang phién ban du thira (RV) do

tram goc guri

A 4

x4c dinh chudi RV co ban theo thong tin nhan dang
RV

A

xé4c dinh mbi quan hé tuong tmg gitta mdi RV trong

chudi RV co ban va mdi dip truyén

A

nhan, tai mdi dip truyén bang cach st dung RV tuong

ung theo mbi quan hé twong mg, dit liéu kénh chia sé

duong xudng vat Iy (PDSCH) dugce giri boi tram gbc,
trong d6 chudi RV co ban 1a mdt trong it nhat hai

chudi RV dugce xac dinh trude

Fig.3
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} 41
gri thong tin nhén dang phién ban du thira (RV) t6i thiét

bi dAu cudi, va xac dinh chudi RV co ban theo thong tin

nhan dang RV

l 42

xéc dinh mdi quan hé tuong g gitta m&i RV trong chudi

RV co ban va mdi dip truyén

Y

giri, tai m&i dip truyén bing céch sit dung RV twong tmg 43
theo mdi quan hé tuong tng, dit liéu kénh chia sé¢ duong
xudng vat Iy (PDSCH) téi thiét bi ddu cudi,trong do,
chudi RV co ban 1a mot chudi trong it nhat hai chudi RV
duoc xac dinh trude.

Fig.4

53

B thu phat

52

Bo xit Iy

51

B§ nhé

54
Chuong trinh mdy tinh

Fig.5
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63
B6 thu phat
62
B6 xir ly
61
B6 nhé
o 64
Chuong trinh may tinh |
Fig.6
71
M5 dun nhan thtr nhat
72
Mb dun xac dinh thu
nhét
73
M6 dun xac dinh thir hai
74
Mo dun nhén thi hai
Fig.7
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Mo dun xir ly thit hai

M6 dun xac dinh thir ba

Mo dun giri thir nhét

Fig.8
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