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(57) Séng ché dé cap dén phuong phép truyén thong khong day, thiét bi mang va thiét
bi dau cubi. Thiét bi mang c6 thé biéu thi thong s6 duoc bd tri gﬁn nhu cung vi tri
(Quasi-Co-Located - QCL) theo cac phuong thirc biéu thi khac nhau dua trén viéc liéu
khdi tin hiéu ddng bd héa (Synchronization Signal Block - SSB) ¢6 duoc két hop véi
khdi thong tin hé théng 1 (System Information Block 1 - SIB1) hay khong, didu nay c6
vu diém 1a dam bdo rang thiét bi dAu cudi nhin dung thong tin biéu thi QCL. Phuong
phép ndy bao gdm: thiét bi mang x4c dinh thong tin biéu thi két hop SIB1 cta SSB thit
nhét, thong tin biéu thi két hop SIB1 duoc tao ciu hinh d8 bidu thi visc liéu SSB thi nhét
¢6 dugc két hop v6i SIB1 hay khong; thiét bj mang xé4c dinh liéu SSB thir nhét c6 mang
thong tin biéu thi cta théng sé QCL va/hoic phuong thirc bidu thi cho thong sé QCL
trong SSB thit nhét hay khong dua trén vide lidu SSB thir nhit ¢6 dugc két hop véi SIB1
hay khong; va thiét b mang giri SSB thir nhét.
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Thiét bi mang xé4c dinh thong tin bieu thi ket hop SIB1 cta SSB thir nhit, - 5210

théng tin biéu thi két hop SIB1 duge tao cAu hinh dé biéu thi viéc ligu SSB
thir nhit ¢ duge két hop véi SIB1 hay khong

Thiét bi mang Xac dinﬂ liéﬁ SSB thir rﬂ}ﬁ‘lt cO mang t]}ﬁng tin biéu thi ctia
théng s6 QCL vi/hodc phuong thirc biéu thi thong s6 QCL trong SSB thir ~ 5220
nhét hay khéng dua trén viéc liéu SSB thir nhét cé dwge két hop véi SIB1 hay
khéng
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Linh vuc k§ thuit dwoc dé cip
Sang ché dé cap dén linh vuc truyén théng, va cu thé 1a dé cap dén phuong phap
truyén thong khong day, thiét bi mang, va thiét bi dau cudi.

Tinh trang k§ thuit ciia sing ché

Trong hé théng truy cip dua trén v6 tuyén méi (New Radio - NR) vao ph6 khong
duoc cip phép (New Radio based access to Unlicensed spectrum - NR-U), thiét bi diu
cubi, sau khi nhan dugc cac khdi tin hiéu ddng bd hoéa (Synchronization Signal Block -
SSB)/kénh phét thanh vat 1y, cin biét mdi twong quan dugc bd tri gan nhw cing vi tri
(Quasi-Co-Located- QCL) gifta cic SSB dé clng xir 1y cic SSB dap ting mbi trong quan
QCL. b8 thu dugc mbi twong quan QCL giita cac chi sb vi tri SSB, thong s6 QCL Q can
duoc bibt, Q thé hién cho sb luong 16n nhét cta cac SSB khong dap tmg mdi trong quan
QCL.

Theo mdt sb phuong thtrc thuce hién, thong s6 QCL Q c6 thé duoc tao ra trong
kénh phat thanh vat ly (Physical Broadcast Channel - PBCH). Cu thé 13, mot phan cta
cac bit trong truong théng tin SSB-SubcarrierOffset hoic mot phan cia cac bit trong
trudng thong tin khdi thong tin hé théng (System Information Block - SIB) 1 ciu hinh
kénh diéu khién duwong xudng vét Iy (Physical Downlink Control Channel - PDCCH)
(pdcch-ConfigSIB1) trong PBCH can dugc chiém dung d& mang Q. Tuy nhién, khi SSB
khong dugc két hop v6i SIBI, vi tri mién tin sé ciia SSB thir hai dwoc két hop véi SIBI
duoc yéu cau dé tao ra théng qua trudng thong tin SSB-SubcarrierOffset va trudng thong
tin pdech-ConfigSIB1. Trong trudng hop do, cach thirc biéu thi théng s6 QCL 1a van dé

can giai quyét.

Ban chit k§ thuét ciia sang ché

Céc phwong 4n ctia sang ché dé xuat phwong phép truyén thong khéng day, thiét
bi mang, va thiét bi dAu cudi. Thiét bi mang co thé biéu thi thong s6 QCL theo cac
phuong thirc biéu thi khic nhau theo viéc liéu SSB ¢6 dugc két hop véi SIB1 hay khong,
diéu nay thuan loi cho viéc dam bao réng thiét bi dAu cudi nhan dung thong tin biéu thi

QCL.
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Khia canh tht nhit d& xuit phuong phép truyén thong khong day, phuong phip
ny ¢6 thé bao gdm: thiét bi mang xéc dinh théng tin biéu thi két hop SIBI clia SSB tht
nhét, thong tin biéu thi Kkét hop SIB1 dugc duoc tao cAu hinh dé biéu thi viéc liéu SSB
thtt nhét ¢6 duoc két hop véi SIB1 hay khong; thiét bi mang xac dinh ligu SSB thr nhat
6 mang thong tin biéu thi cla thong s6 QCL va/hoic phuong thic bidu thi cho thong sb
QCL trong SSB thit nhat hay khong dua trén viéc liéu SSB thir nhét ¢6 dwoc két hop voi
SIB1 hay khong; va thiét bi mang giri SSB thir nhit.

Khia canh thtt hai d& xuit phuong phap truyén thong khong day, phuong phap nay
c6 thé bao gdm: thit bi ddu cudi nhan SSB tht nhit, SSB thtr nhit bao gom thong tin
bidu thi két hop SIB1, va thong tin biéu thi két hop SIB1 duge dugc tao cAu hinh € biéu
thi viéc liéu SSB thir nhit c6 dugc két hop v6i SIB1 hay khong; va thiét bi dau cudi x4c
dinh lidu SSB thir nhit c6 mang thong tin biéu thi clia théng sé QCL va/hoic phuong
thire biéu thi cho thong sé QCL trong SSB thit nhit hay khong dua trén viéc liéu SSB
thit nhit c6 dugc két hop voi SIB1 hay khong.

Khia canh tht ba d& xuit thiét bi mang, thiét bi nay duoc tao cAu hinh dé thuc
hién phuong phép theo khia canh thir nhét hodc bit ky phuong thirc thye hién c6 thé nao
cua khia canh thir nhét. Cu thé 13, thiét bi mang bao gém cac bo phéan duogc tao c4u hinh
dé thuc hién phuong phép theo khia canh thtr nhét hodc bat ky phuong thirc thuc hién c6
thé nao ctia khia canh th& nht.

Khia canh thir tu d& xudt thiét bi dau cudi, thiét bi dau cubi duoc tao cdu hinh dé
thuc hién phuong phéap theo khia canh thir hai hodc bét ky phuong thirc thuc hién c6 thé
ndo ctia khia canh thir hai. Cu thé 13, thiét bi ddu cubi bao gdm cac bd phan duge tao céu
hinh dé thuc hién phwong phap theo khia canh th hai hodc bét ky phuong thitc thyuc hién
6 thé nao cua khia canh thir hai.

Khia canh thir nim d& xuét thiét bi mang, thiét bi mang c6 thé bao gdm bd xit Iy
va bo nhé. Bo nhé c6 thé duge tao ciu hinh dé luu trit chuong trinh may tinh. Bo xur ly
6 thé duoc tao cAu hinh dé goi va chay churong trinh méy tinh duoc luu trong bo nhé aé
thue hién phuong phéap theo khia canh thu nhét hoic mdi phuong thirc thuc hién cta khia
canh thir nhét.

Khia canh thtt siu d& xudt thiét bi dau cudi, thiét bi dau cudi c6 thé bao gém bo xt
1y va bd nhé. Bd nhé ¢o thé dugc tao cAu hinh dé luu trit chuong trinh may tinh. B xur
Iy ¢6 thé duge tao céu hinh dé goi va chay chuong trinh mdy tinh duoc luu trong bd nhé

d8 thyc hién phuong phép theo canh thtr hai hoic mdi phuong thirc thyc hién canh thi
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hai.

Khia canh thir bay d@& xuit chip, chip cé thé dugc duoc tao cAu hinh dé thuc hién
phuong phép theo bét ky khia canh nao trong sb cac khia canh thr nhit dén khia canh
thit hai hodc mdi phuong thirc thyc hién ctia khia canh thir nhit dén khia canh thit hai.

Cu thé 13, chip c6 thé bao gdm bo xtt Iy, duoc tao céu hinh dé goi va chay chuong
trinh m4y tinh trong bd nhé dé cho phép thibt bi dugc cai dat chip dé thuc hién phuong
phap theo bt ky khia canh ndo trong s cc khia canh thir nhdt dén khia canh thi hai
hodc mdi phuong thirc thyc hién cta khia canh thir nhit dén khia canh thé hai.

Khia canh tht tim d& xuit phuong tién Iuu trit doc dugc bang may tinh, phuong
tién nay c6 thé dugc tao cAu hinh d@é luu trit chuong trinh may tinh, chuong trinh may
tinh cho phép mady tinh thuc hién phuong phéap theo bét ky khia canh nao trong s6 céc
khia canh thtr nhét dén khia canh th@ hai hodc mdi phuwong thirc thuc hién cua khia canh
thir nhit dén khia canh thit hai.

Khia canh tht chin @& xuét san phdm chuong trinh may tinh, san pham chwong
trinh may tinh c6 thé bao gém Iénh chuong trinh may tinh, 1énh chuong trinh méy tinh
cho phép may tinh thuc hién phuwong phép theo bét ky khia canh ndo trong s& cac khia
canh thu nhét d@én khia canh tht hai hoic mdi phwong thirc thuc hién cta khia canh thir
nhit dén khia canh thit hai.

Khia canh th mudi dé xuit chuong trinh may tinh, chwong trinh mdy tinh c6 thé
chay trong may tinh dé cho phép may tinh thyc hién phuong phap theo bét ky khia canh
nao trong s& cac khia canh thi nhit dén khia canh thir hai hoic mdi phuong thirc thyc
hién ciia khia canh tht nhat dén khia canh th hai.

Dua trén céc giai phap k¥ thuat, thiét bi mang c6 thé x4c dinh phuong thirc biéu
thi cho thong tin biéu thi ctia thong s6 QCL trong PBCH theo viéc liéu SSB ¢6 dugc két
hop véi SIB1 hay khong, diéu nay thudn lgi cho viée dim bao rang thiét bi dau cudi nhan
dtng thong tin bidu thi ctia thong sb QCL.

M@ ta viin tit cac hinh vé
Fig.1 1 so dd so lugc cta tinh hudng tng dung theo phuong 4n cta sang ché.
Fig.2 14 so dd so lugc v& cac vi tri giri SSB trong hé théng NR-U.
Fig.3 14 so dd so lugc ctia phuong phép truyén thong khong day theo phuong én
clia sang ché.

Fig.4 14 so 0 so lugc vé phuong thiic bidu thi cho thong sé QCL theo phuong 4n
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cta sang ché.

Fig.5 1a so dd so luoc ctia phuong thirc biéu thi khac cho thong s6 QCL theo
phuong an cuia sang ché.

Fig.6 1a so dd so luoc cua phuong thirc bidu thi khéc cho théng s6 QCL theo
phuong an cua sang ché.

Fig.7 1a so dd so luoc cia phuong thire biéu thi khac cho thong s6 QCL theo
phuong 4n cla sang ché.

Fig.8 1a so dd so lwge ctia mot phuong phap truyén thong khong day khac theo
phuong an cua sang ché.

Fig.9 1a so dd khéi so luge cua thiét bi mang theo phuong 4n cila sang ché.

Fig.10 14 so d6 khdi so lugc cua thiét bi dAu cudi theo phuong 4n cla sing ché.

Fig.11 14 so dd khdi so luge cta thiét bi truyén thong theo mdt phuong 4n khac
cla sang ché.

Fig.12 1a so dd khéi so lwoc cia chip theo phuong 4n cua sang ché.

Fig.13 1a so @6 Kkhéi so Iwoc cta hé théng truyén thdng theo phuong 4n cua sing

r
A

ché.

MG ta chi tiét sang ché

Céac giai phap k¥ thuit theo cac phuong an cta sang ché s& dugc mo ta dudi day
két hop véi cac hinh vé& theo cdc phuong an cua sang ché. RS rang 1a cic phuong 4n
dwoc mé ta khong phai 13 tit ca cac phuong 4n ma 1a mot phan cia cac phuong an theo
sang ché. Tét ca cac phuong 4n khac thu duge boi nhitng nguoi cd hiéu biét trung binh
trong linh vuc k¥ thuét dua trén cac phuong 4n trong sang ché ma khoéng 1am viéc sang
tao & ndm trong pham vi bao hd cua sing ché.

Céac giai phap k¥ thuit theo cac phuong 4n cia sang ché ¢6 thé duoc ung dung
cho cac hé théng truyén théng khac nhau, vi du, hé thdng thong tin di dong toan ciu
(Global System of Mobile communication - GSM), hé théng da truy cip phan ma (Code
Division Multiple Access - CDMA), da truy cdp phin md bang rong (He théng
Wideband Code Division Multiple Access - WCDMA), dich vu vo tuyén goéi da ning
(General Packet Radio Service - GPRS), hé théng tién héa dai han (Long Term
Evolution - LTE), hé théng song cong phén chia theo tin s (Frequency Division Duplex
- FDD) LTE, hé théng song cong phan chia theo thoi gian (Time Division Duplex -

TDD) LTE, hé thong vién thong di dong toan cau (Universal Mobile Telecommunication
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System - UMTS), hé thdng truyén thong c6 kha ning twong tac toan cau voi truy cap vi
ba (Worldwide Interoperability for Microwave Access - WiMAX) hodc hé thdng thé hé
thtr 5 (5th-Generation - 5G) trong twong lai.

Vi du, Fig.1 thé hién hé théng truyén thong 100 ma cdc phuong 4n ciia sing ché
dugc img dung. Hé théng truyén théng 100 c6 thé bao gdm thiét bi mang 110. Thiét bi
mang 110 c6 thé 13 thibt bi lién lac voi thiét bi diu cudi 120 (hodc duoc goi 12 dau cudi
truyén thong va dAu cubi). Thiét bi mang 110 c6 thé cung cip d6 phu truyén thong cho
khu vuc dia ly cu thé va lién lac vé6i thiét bi dau cudi duoc bd tri trong vung phu. Theo
tuy chon, thiét bi mang 110 c6 thé 1a tram thu phat gdc (Base Transceiver Station - BTS)
trong hé théng GSM hodc CDMA, hodc c6 thé 1a nit B (NodeB - NB) trong hé théng
WCDMA, hoic co thé 1a nat B tién hoa (eNB hodc eNodeB) trong hé théng LTE hoic
b6 didu khién khong day trong mang truy cip vo tuyén dam may (Cloud Radio Access
Network - CRAN). Ngoai ra, thiét bi mang c6 thé 1a trung tAm chuyén mach di dong,
tram tiép am, diém truy cap, thiét bj trén xe, thiét bi deo dugc, diém két néi trung tam, bo
chuyén mach, cau nbi mang, bo dinh tuyén, thiét bi phia mang trong mang 5G tuong lai,
thiét bi mang trong mang di dong céng cong mat d4t (Public Land Mobile Network -
PLMN) tién héa twong lai, v.v.

Heé théng truyén thong 100 c6 thé con bao gdm it nhat mot thiét bi dau cudi 120
trong vung phu cua thiét bi mang 110. “Thiét bi dau cudi” trong sang ché bao gbm,
nhung khong gi6i han 6, thiét bi duoc bé tri dé nhan/gui tin higu truyén thong thdng qua
két ndi c6 day, vi du, thong qua mang dién thoai chuyén mach coéng cong (Public
Switched Telephone Network- PSTN), duong ddy thué bao dang s6 (Digital Subscriber
Line- DSL), cap s6 va két ndi cap truc tiép, va/hodc két ndi/mang dit liéu khac va/hodc
thong qua giao dién khong day, vi du, mang té bao, mang cuc bd khong diy (Wireless
Local Area Network - WLAN), mang truyén hinh k¥ thuat s6 nhu mang phat truyén hinh
k¥ thuat s6 cho thiét bi cAm tay (Digital Video Broadcasting-Handheld - DVB-H), mang
vé tinh va bo phat thanh diéu bién (Amplitude Modulated - AM)- diéu tin (Frequency
Modulated - FM), va/hodc mot dau cudi truyén théng khéac, va’hodc thiét bi internet van
vat (Internet of Thing- IoT). Thiét bi dau cudi dugc tao chu hinh dé truyén théng thong
qua giao dién khong day co thé dugc goi 1a “du cudi truyén thong khong day”, “dau
cudi khong day”, hoic “dau cudi di dong”. Vi du vé dau cudi di dong bao gdm, nhung
khong gi6i han &, dién thoai vé tinh hodc dién thoai di dong, dau cubdi hé théng truyén

thong c4 nhan (Personal Communication System - PCS) c6 kha nang két hop dién thoai
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vo tuyén di dong va viéc xt 1y dit liéu, fax va kha ning truyén thong dit liéu, thiét bi hd
tro k¥ thuat s6 c4 nhan (Personal Digital Assistant - PDA) c6 kha ning bao gdm dién
thoai v6 tuyén, méy nhin tin, truy cdp internet/mang ndi bo, trinh duyét web, sd ghi nhé,
lich vd/hogic bd thu hé théng dinh vi toan ciu (Global Positioning System- GPS), va may
tinh x4ch tay thong thuong va/hodc bd thu cAm tay hodc thiét bi dién tir khic bao gém bd
thu phét dién thoai v tuyén. Thiét bi ddu cudi c6 thé d& cap dén dau cudi truy cap, thiét
bi nguoi sit dung (User Equipment- UE), khdi ngudi st dung, tram ngudi st dung, tram
di dong, tram voO tuyén di dong, tram tur xa, dau cubi tir xa, thiét bi di dong, dau cubi
ngudi ding, dau cudi, thiét bi truyén théng khong ddy, dai Iy ngudi ding, hodc thiét bi
ngudi ding. Pau cudi truy cp co thé 13 dién thoai di dong, dién thoai khong day, dién
thoai giao thitc khai tao phién (Session Initiation Protocol- SIP), tram vong ndi hat vo
tuyén (Wireless Local Loop - WLL), PDA, thiét bi cAm tay c6 chic ning truyén thong
khong day, thiét bi tinh toan, thiét bi xir Iy khac dugc két ndi véi modem khong day,
thiét bi trén xe, thiét bi deo duoc, thiét bi ddu cudi trong mang 5G, thiét bj dau cudi trong
PLMN tién héa tuwong lai, v.v.

Theo tuy chon, thiét bi dau cudi 120 ¢6 thé thuc hién viéc truyén thong thiét bi
dén thiét bi (Device to Device - D2D).

Theo tiy chon, hé théng 5G hodc mang 5G cling c6 thé duoc goi 1a hé théng NR
hodc mang NR.

Fig.1 1a vi du thé hién mot thiét bi mang va hai thiét bi diu cubi. Theo tiy chon,
hé théng truyén thong 100 co thé bao gém nhiéu thiét bi mang va mot s6 thiét bi dau cudi
khac c6 thé c6 trong ving phi ctia tirng thiét bi mang. Khong cé gidi han nao d6i v6i nodi
dung d6 theo cac phuong 4n cila sing ché.

Theo tiy chon, hé théng truyén théng 100 c6 thé con bao gdm thuc thé mang
khéc, ching han nhu bo diéu khién mang va thyc thé quan 1y tinh di dong. Khong c6 gidi
han nao dbi véi ndi dung d6 theo cac phuong an clia sang ché.

Cén hidu rang thiét bi c6 chirc ning truyén thong trong mang/hé théng theo cac
phuong 4n ctia sang ché ¢ thé duoc goi 1a thiét bi truyén théng. Vi du, hé thdng truyén
théng 100 duoc thé hién trén Fig.1, cac thiét bi truyén thong cé thé bao gdm thiét bi
mang 110 va thiét bi ddu cudi 120 ¢6 chiic ning truyén thong. Thiét bi mang 110 va thiét
bi dau cudi 120 c6 thé 1a céc thiét bi cu thé nhu duoc mo ta trén day va khéng duoc mo
ta chi tiét & day. Cac thiét bi truyén thong c6 thé con bao gém céc thiét bi khac trong hé

thdng truyén thong 100, vi du, cac thuc thé mang khic nhu bd diéu khién mang va thuc
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thé quan 1y tinh di dong. Khong c6 gidi han nao d6i v6i ndi dung d@6 theo cdc phuong an
clia sang ché.

Cén hiéu rang cic thuat ngit “hé théng” va ‘mang” trong ban mo ta ndy thudng cé
thé duoc hoan dbi trong ban mo ta nay. Trong trong ban mo ta nay, thuat ngit "va/hodc"
chi 12 méi twong quan lién quan md ta cic dbi twong c6 lién quan va thé hién rang c6 thé
tdn tai ba mbi twong quan. Vi dy, A va/hodc B ¢o thé thé hién ba trang thai: tic 12 sy ton
tai doc 1ap cta A, su tdn tai ctia ca A va B, va su tdn tai doc 1ap cua B. Ngoai ra, ky tu
“/” trong sang ché thuong thé hién cac db6i tuong c6 lién quan trudc va tiép theo tao ra
méi twong quan “hoic”.

Trong hé théng NR, khi SSB thir nhit dugc do tim béi thiét bi ddu cudi khong
duoc két hop véi SIB1, thiét bi ddu cudi dugce yéu cau tiép tuc do tim SSB thit hai dugc
két hop vé6i SIB1 d& thu duoc SIBI. Trong mét s6 phuong thire thuc hién, khi SSB thw
nhét khong duoc két hop véi SIBI, thiét bi mang cé thé biéu thi r%mg SSB thit nhét
khong duoc két hop véi SIB1 thong qua tri s6 danh riéng trong truong thong tin SSB-
SubcarrierOffset (kssa) trong PBCH ctia SSB thur nhét va biéu thi vi tri mién tan sd caa
SSB thtt hai dugc két hop v6i SIB1 thong qua céc bit trong ksse va céc bit trong truong
thong tin pdech-ConfigSIB1, sao cho thiét bi dau cudi c6 thé do tim SSB tht hai dya trén
vi tri mién tan s6 ctia SSB th{t hai d nhan SIB1.

Trong hé théng NR, SSB ¢6 thé dugc gl trong cira s6 thoi gian (vi du, cira sb
thoi gian 5ms), va c6 thé dwoc giri 1ap lai nhidu 1an theo mot khodng thoi gian. Theo tiy
chon, khoang tho1 gian co thé 13, vi du, 5ms, 10ms, 20ms, 40ms, 80ms, va 160ms. Trong
ctta sb thoi gian, sé luong SSB 16n nhit c6 thé dwoc giri boi thiét bi mang 13 L, va sb
lwong SSB thuc té duoc gii ¢6 thé nho hon L.

Déi v6i thiét bi dau cudi, chi s SSB ¢6 thé thu duge thong qua SSB dugc nhan,
chi s6 SSB tuong ung véi vi tri twong d6i cua SSB trong cira sb thoi gian. Thiét bi dau
cudi c6 thé xé4c dinh vi tri ctia SSB trong khung vé tuyén dua trén chi s6 SSB va thong
tin biéu thi ntra khung duoc tao ra trong PBCH, nhd d6 thuc hién d6ng bo héa khung.

Péi v6i mbi twong quan QCL, thiét bi déu cudi c6 thé gi dinh rang céc SSB ¢6
cing chi s6 SSB nidm trong mdi tvong quan QCL. Nghia 13, khi c4c chi sé cuia cac SSB
duoc nhéan béi thiét bi dau cubi tai cac thoi diém khac nhau 1a giéng nhau, ndi dung duogc
xac dinh 12 cic SSB nam trong mdi twong quan QCL.

Trong hé thdng NR-U, tai nguyén kénh trong phd khéng dwoc cap phép co thé

dugce chia sé. Khi str dung cac tai nguyén dugc chia sé nay, thiét bi truyén thong duoc
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yéu cau dé ling nghe kénh khong 1am viéc va sau d6 sir dung kénh d6. Trong truong hop
do, kho dé dam bao rﬁng cac SSB duoc giri va nhan dinh ky tai cac vi tri ¢d dinh, do cac
vi tri tudn ty noi ma thiét bi giri thanh cong trong nghe trudc khi néi (Listen Before Talk
- LBT) khong thé doan trude.

Do d6, nhidu vi tri tng vién SSB duoc cung cAp trong hé thong NR-U dé dam bao
rang van c6 du vi trf ing vién SSB sdn c6 dé giri SSB sau khi LBT thanh cong dé tranh
anh huong cta 16i LBT déi v6i viéc tiép nhan SSB. Cu thé 14, céc vi tri Gng vién SSB Y
¢6 thé duoc tao cAu hinh trong cira s6 thoi gian, nhidu nhét SSB L c6 thé duoc truyén tai
céc vi tri Gng vién Y @ truyén SSB, L nho hon Y, va SSB chi c6 thé duoc giti sau khi
thiét bi giri thu duoc kénh kha dung.

Vi du, dbi v6i cira sb thoi gian 5ms, L 12 4, va Y 1a 20. Nhu duoc thé hién trén
Fig.2, néu thiét bi mang thanh cong trong LBT truéc vi trf Gmg vién 12, cac SSB ¢6 chi
56 SSB tir 0 dén 3 duoc bt dAu dé giri tir vi tri tmg vién 12. Do d6, trong h¢ thong NR-
U, chc vi tri giri thue té ctia cic SSB c6 thé bit diu tir bat ky céc vi tri tmg vién Y nao.

Pé cho phép thiét bi dau cudi x4c dinh mbi twong quan QCL gitta cac SSB, trong
mot phuong thire thyc hién, 6 thé gia dinh ring cic SSB c6 clng két qua thu dugc bing
cach thuc hién tinh toAn mddun trén Q bing cach sir dung chi s vi tri SSB cua cac SSB
trong cira s6 thoi gian 13 trong mbi twong quan QCL. Do d6, dé thu dwoc mbi tuong quan
QCL giita cac chi sé vi tri SSB, thiét bi du cudi dugc yéu cau dé biét thong s6 QCL Q,
Q 14 sb luong 16n nhét cta ciac SSB khong dap tmg mdi twong quan QCL. Theo tly
chon, Q c6 thé1a 1,2, 4, va 8.

Theo mot sb phuong thire thuc hién, thiét bi mang co thé mang thong s6 QCL
thong qua mot phan ciia cic bit trong trudng thong tin SSB-SubcarrierOffset hogc mot
phin cac bit trong trudng thong tin pdech-ConfigSIB1 trong PBCH.

T ndi dung md ta trén day, c6 thé thdy rang, khi SSB khong dugc két hop v6i
SIB1, vi trf mién tAn s6 ctia SSB thtr hai dugc két hop véi SIB1 can dugc tao ra thong
qua truong thong tin SSB-SubcarrierOffset va truong thong tin pdech-ConfigSIBI.
Trong truong hop dod, cach thic bidu thi thong s6 QCL 14 van d& cin giai quyét.

Fig.3 1a so dd so lugc cua phwong phap 200 dé truyén thong khong diy theo
phuong 4n cua sang ché. Phuong phép 200 c6 thé dugc thuc hién boi thiét bi mang trong
hé théng truyén théng dugc thé hién trén Fig.1. Nhu dugc thé hién trén Fig.3, phuong
phép 200 c6 thé bao gdm it nh4t mot phan trong s& céc noi dung sau.

O cong doan S210, thiét bi mang x4c dinh théng tin biéu thi két hop SIB1 cia
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SSB thit nhét, thong tin biéu thi két hop SIB1 dugc tao cAu hinh dé biéu thi viéc liéu SSB
tht nhit c6 dugc két hop véi SIB1 hay khong.

G cong doan S220, thiét bj mang x4c dinh liéu SSB thi nhit ¢6 mang thdng tin
bidu thi ctia thong s QCL va/hoic phuong thiic bidu thi thong sé QCL trong SSB thir
nhét hay khong dua trén viéc liéu SSB thtr nhét c6 dugc két hop véi SIB1 hay khong.

0 cong doan S230, thiét bi mang giri SSB thur nhét.

Theo tuy chon, theo cac phuong 4n cla sang ché, SSB thtr nhét c¢6 thé bao gbm it
nhét mét trong s6 cac tin hiéu sau:

Tin hiéu ddng bd hoéa chinh (Primary Synchronization Signal - PSS), tin hiéu
ddng b6 héa phu (Secondary Synchronization Signal - SSS), hodc PBCH.

Dé thuan tién cho viéc hiéu va mé ta, thdng tin tao ra trong PBCH trong phé duoc
cAp phép s& dugc md ta ngin gon.

Thong tin dugc tao ra trong PBCH trong phd khéng duge cép phép bao gdm
thong tin A bit dén tir 16p cao hon va cling bao gbm thong tin lién quan dén 16p vit ly
(16p 1). Thong tin lién quan dén 16p 1 bao gdm s6 khung hé thdng (System Frame
Number - SFN), thong tin biéu thi ntra khung, chi s6 SSB, v.v.

Cu thé 13, thong tin dugc tao ra trong PBCH bao gdm khdi théng tin chinh
(Master Information Block - MIB) tir 16p cao hon, hoan toan la cac A bit, tuc la,

H(}a 6_11,(_1‘2,&_3,..-,(1

_ @ G
“4-1, va thong tin 8 bit tir 16p 1,

FUC RN WST RRENG PR
bit bao gém 6 bit ctia SFN, 1 bit ctia trudng thong tin subCarrierSpacingCommon, 4 bit
cta trudng thong tin SSB-SubcarrierOffset, thong tin lién quan dén tin hiéu tham chiéu
giai didu bién (Demodulation Reference Signal - DMRS), thong tin tai nguyén cua
PDCCH lap lich SIB, v.v. 1 bit nhan 161 cling duoc dua vao.

Truong thong tin SSB-SubcarrierOffset bao gdm 4 bit va dugc tao céu hinh dé

biéu thi do léch Kssn gifta mang ludi khéi tai nguyén vat ly (Physical Resource Block -

PRB) ctia SSB va cac kénh hodc cac tin hiéu khong phdi SSB, d6 1€ch kssp bao gém 0

dén 11 séng mang con hodc 0 dén 23 séng mang con. Trudng thong tin SSB-

SubcarrierOffset c6 thé twong tmg véi 4 bit thip hon ctia thong sd Kss Truong thong tin
subCarrierSpacingCommon duoc tao cAu hinh d& biéu thi khoang cach séng mang con
ctia SIB1, thong diép 2/4 (Message 2/4 - Msg.2/4) cho viéc truy cap ban dau, thong diép
phén trang, va phat cac thong diép thong tin hé théng (System Information - SI).

Ug> Uz, 207, 5005 550 lg., ,

Trong thong tin bit & tr 16p 1, tic 1a,

9
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N/ £ . £ , - Y- s . N .
34227343 13 4 bit thip hon ctia SFN, ~#++ [a biéu thi nira khung. Khi Lysn =
64, %x45:97.6%5:7 13 3 bit trén cling cta chi sd SSB, nguoc lai “3+51a bit cao nhét cua

A X N2 SR £ £ P . ‘ ‘A - r . \ X ‘»”. A
thong s6 kSSB, va " A+6*"4+7 13 c4c bit danh riéng hodc cac bit nhan r61. Lsss 12 6 SSB

16n nhit va tuong tmg véi L da dé cap trén day, va kssn 12 thong tin d¢ 1&ch song mang
con cua SSB. Khi biang thong hé théng nho hon 6GHz, cu thé 13 Lsss nho hon 64, thong
tin lién quan dén 16p 1 bao gdm 2 bit nhan rdi.

C6 thé hiéu ring s lugng bit bi chiém dung béi mdi trudng thong tin trong PBCH
trong phd dugc cip phép chi 1a vi du. S6 luong bit ma mdi truong thong tin chiém dung
giir cling co thé duoc diéu chinh theo yéu cAu phuong thirc thuc hién, quy dinh trong
giao thirc, v.v. Khong c6 giéi han nao dugc dua ra d6i v&i phuong 4n cla sang ché.

Trong hé théng NR-U, PBCH ciing c6 thé bao gdm ting trudng thong tin dugc dé
cap trén day, va s6 lwong bit ciia mdi truong thong tin co thé gidng véi s6 luong bit trong
hé théng NR. Theo mot s6 phuong 4n clia sang ché, truong thong tin trong PBCH ¢6 thé
duoc st dung dé mang thong tin bidu thi cua thong sé QCL hoic mang thong tin vi tri
tAn s6 clia SSB thir hai.

Theo mdt s6 phuong 4n cla sing ché, thiét bi mang c6 thé biéu thi thong s6 QCL
bang cach stt dung phuong thire biéu thi thir ba.

Vi du, phuong thtc bidu thi thi ba c6 thé mang thong tin biéu thi cta thong s6
QCL thong qua mot phén ciia cac bit trong trudng thong tin pdech-ConfigSIB1 va mot
phin cia céc bit trong trudng thong tin SSB-SubcarrierOffset. S6 luwong bit dugce sir dung
cu thé c6 thé duoc xac dinh dua trén s luong bit bi chiém dung boi thong tin biéu thi
cua thong s6 QCL. Vi du, khi thong tin biéu thi cua thong s6 QCL chiém dung 2 bit,
thong tin biéu thi cta thong s6 QCL ¢6 thé dugc tao ra thong qua 1 bit trong trudng
thong tin pdech-ConfigSIB1 va 1 bit trong truong thong tin SSB-SubcarrierOffset, nhu
duoc thé hién trén Fig.6.

Vi du, phuong thirc biéu thi thir ba c6 thé mang thong tin biéu thi cla thong s
QCL thong qua mot phan ciia cAc bit trong trudng thong tin pdech-ConfigSIB1 va mot
phan cia céc bit trong trudng thong tin subCarrierSpacingCommon. S6 luong bit dwgc
sit dung cu thé c6 thé dugc xac dinh dua trén s§ luong bit bi chiém dung bdi thong tin
bidu thi ctia thong s QCL. Vi du, khi thong tin biéu thi ctia théng s QCL chiém dung 2
bit, thong tin biéu thi cta théng s6 QCL c6 thé dugc tao ra thong qua 1 bit trong trudng
thong tin pdcch-ConfigSIB1 va 1 bit trong trudng thong tin subCarrierSpacingCommon,
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nhu duge thé hién trén Fig.4.

Nghta 13, bit k& viéc SSB thir nhét ¢6 dugc két hop véi SIB1 hay khong, thiét bi
mang c6 thé bidu thi thong sé QCL theo phuong thirc biéu thi thir ba. Ngoai ra, thiét bi
dhu cudi ¢6 thé bibt thong tin v thong sb QCL va do d6 ¢6 thé xac dinh mdi twong quan
QCL gitta cac SSB dua trén thong s6 QCL va con cung xu ly cac SSB déap ung mdi
twong quan QCL, dé cdi thién hiéu nang hé théng.

Theo mét sb phuong an khéc clia sang ché, thiét bi mang co thé x4c dinh liéu SSB
thtt nhét c6 mang thong tin biéu thi ctia thong s6 QCL hay khong dua trén viéc liéu SSB
thir nhit c¢6 dugc két hop voi SIB1 hay khong.

Vi du, dap lai viéc SSB thét nhét khong dugc két hop véi SIB1, thiét bi mang ¢6
thé xac dinh ring SSB thir nhét khong mang thong tin bidu thi cua thong s6 QCL. Trong
truong hop d6, khi SSB thir nhét dugc do tim b thibt bi dau cudi la khong duge két hop
v6i SIB1, SSB thi nhit duoc yéu cAu dé biéu thi vi tri mién tan sb ctia SSB tht hai dugc
két hop voi SIB1 va thit bi ddu cudi c6 thé thu dugc thong s6 QCL tir SSB thir hai.
Nghia la, thong s6 QCL thu duoc tir SSB thir nhét 13 v6 nghia, va trong trudng hop do,
SSB thir nhét c¢6 thé khong mang théng s6 QCL, do d6, trudng théng tin da biét c6 thé
dwoc lwu dé bidu thi vi tri mién tin sb ctia SSB thit hai hogc thong tin khac.

Vi du khac 13, @& dép lai viéc SSB thir nhét dwoc két hop véi SIB1, thiét bi mang
c6 thé x4c dinh ring SSB thi nhit mang thong tin bidu thi cua thong s6 QCL. Ngoai ra,
thiét bi mang c6 thé xac dinh rang phuong thirc bidu thi cho thong tin biéu thi ciia thong
s QCL trong SSB thr nhét 14 thong tin biéu thi dic trung. Theo tiy chon, phwong thirc
bidu thi dic trung c6 thé mang thong tin bidu thi cua thong s6 QCL thong qua mot phan
cla cic bit trong trudng thong tin cua PBCH.

Theo mdt s6 vi du, phuong thirc biu thi dic trung 13 bat ky phuong thirc nao
trong s& cac phuong thirc biéu thi sau:

biéu thi thong s6 QCL théng qua K bit trong trudng thong tin pdech-ConfigSIBI,
K 1 s nguyén duong, va K bang s bit bi chiém dung béi thong s6 QCL;

biéu thi thong s6 QCL thong qua A bit trong trudng thong tin pdcch-ConfigSIB1
va B bit trong trudng thong tin subCarrierSpacingCommon, A va B 1a cac s6 nguyén
duong, va tong cia A va B béng sb bit bi chiém dung béi thong s6 QCL;

bidu thi thong s QCL thong qua C bit trong trudng thong tin pdech-ConfigSIB1
va D bit trong treong thong tin SSB-SubcarrierOffset, C va D 1a cac sd nguyén dwong,

va téng cta C va D bing sb bit bi chiém dung bai thong sé QCL; hoic
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bidu thi thong s6 QCL théng qua E bit trong truong thong tin SSB-
SubcarrierOffset va F bit trong trudng thong tin subCarrierSpacingCommon, E va F la
cac sb nguyén duong, va tbng cia E va F bing s bit chiém dung bsi thong s6 QCL.

Nhu mét s6 vi du, néu thong tin bidu thi ciia thong s6 QCL chiém dung 2 bit, K 1a
2;

Alal,vaBlal;

Clal,vaDIal;va

Elal,vaFlal.

Theo mdt sb phuong 4n thay thé khac, thiét bi mang c6 thé xac dinh phuong thirc
bidu thi cho théng s6 QCL trong SSB thit nhét dua trén viéc lidu SSB thit nhét ¢ dugc
két hop voi SIB1 hay khong.

Vi du, dép lai viéc SSB thtr nhat khong dwgc két hop véi SIB1, c6 thé xac dinh
rang phuong thirc biéu thi cho théng s6 QCL trong SSB thir nhét 13 phuong thirc biéu thi
thit nhét.

Vi du khac, dap lai viéc SSB thir nhit dugc két hop véi SIB1, ¢6 thé xac dinh
rdng phuong thirc biéu thi cho thong s6 QCL trong SSB thir nhét 12 phuong thic biéu thi
th{ hai.

Vi du, phuong thtrc biéu thi thir nht c6 thé giéng véi phuong thirc biéu thi thi
hai, cu thé 1a cc truong bit duoc st dung dé mang thong tin biéu thi cua thong s6 QCL
theo phuong thirc biéu thi thir nhit va phwong thitc biéu thi thit hai 1a gibng nhau.

Cén hiéu ring: cac trudng bit gidng nhau cé thé d& cap dén cac trudng thong tin
duoc st dung va sb lugng cac bit dwgc st dung trong cac truong thong tin 14 gidng nhau
va khong c6 nghia 12 mdi bit trong cac trudng thong tin c6 ¥ nghia khac nhau. Vi du, khi
thong tin bidu thi cia thong s6 QCL cén 2 bit, trinh tur cac trudng bit cua 2 bit ¢b thé
gidng nhau hodc khac nhau.

Vi du, phuong thirc biéu thi thir nhét 13 biéu thi 1 bit trong trudong thdng tin
pdcch-ConfigSIB1 va 1 bit trong trudng thong tin SSB-SubcarrierOffset, 1 bit trong
trudng thong tin pdech-ConfigSIB1 tuong tng véi bit 1 trong thong tin biéu thi, va bit 1
trong trudng thong tin SSB-SubcarrierOffset twong tmg v6i bit 0 trong thong tin biéu thi.
Phwong thiic biéu thi thi hai 13 biéu thi thong qua 1bit trong trudng thdng tin pdech-
ConfigSIB1 va 1 bit trong truong thong tin SSB-SubcarrierOffset, 1 bit trong truong
thong tin pdcch-ConfigSIB1 twong tmg véi bit 1 trong thong tin biéu thi, va 1 bit trong
truong thong tin SSB-SubcarrierOffset twong tmg véi bit 1 trong thong tin biéu thi.
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Trong trudng hop d6, ¢6 thé xéc dinh ring phuong thirc biéu thi thir nhit giong voi
phuong thirc biéu thi thit hai.

Theo mdt vi du khac, phuong thic biéu thi thir nhit khac véi phuong thirc biéu thi
thir hai. Cu thé 13, cac truong bit duoc st dung dé mang thong tin bidu thi cla thong sb
QCL theo phuong thirc biéu thi thir nhat va phuong thirc biéu thi th hai 1a it nhat khac
nhau mét phin. Vi du, phuong thirc biéu thi thir nhit biéu thi thong qua 1 bit trong
trudng thong tin pdech-ConfigSIB1 va 1 bit trong truong thong tin SSB-SubcarrierOffset
va phuong thirc bidu thi thir hai 13 biéu thi thong qua 1 bit trong truong thong tin pdech-
ConfigSIB1 va 1 bit trong trudng théng tin subCrrierSpacingCommon. Trong truong
hop d6, phuong thirc bidu thi thir nhét 1a khac véi phuong thirc biéu thi thi hai.

Theo mdt s§ vi du, phuong thirc biéu thi thir nhit c6 thé 13 bat ky phuong thirc
nao trong s6 cac phuong thirc biéu thi sau:

biéu thi théng s6 QCL thong qua K bit trong trudng thong tin pdcch-ConfigSIB1,
K 14 s§ nguyén dwong;

bidu thi théng s6 QCL thong qua cdc Al bit trong trudng théng tin pdcch-
ConfigSIB1 va cac B1 bit trong trudong thong tin subCarrierSpacingCommon, Al va Bl
1a c4c sb nguyén duong;

biéu thi thong sé QCL thong qua C1 bit trong truong thong tin pdech-ConfigSIB1
va D1 bit trong trudng thong tin SSB-SubcarrierOffset, C1 va D1 1a cac sd nguyén
duong; hodc

biéu thi théng s6 QCL théng qua E1 bit trong trudng thong tin SSB-
SubcarrierOffset va F1 bit trong treong thong tin SubCarrierSpacingCommon, E1 va F1
1a cac sb nguyén duong.

Cén hiéu ring s§ lwong bit bi chiém dung bdi mbi trudng thong tin cb thé dugc
x4c dinh theo sb luong bit bi chiém dung boi thong tin biéu thi ctia thong s6 QCL. Nhu
mot s6 vi du, khi thong tin biéu thi cua thong ) QCL chiém dung 2 bit, K 1a 2;

Allal,vaBllal

Cllal,vaDllal;va

EllalvaFllal.

Theo mdt sb vi du, phuong thitrc biéu thi thtt hai c6 thé 1a bat ky phuong thue biéu
thi nao sau day:

biéu thi théng sé QCL théng qua K bit trong trudng thong tin pdcch-ConfigSIB1,

K 1 s6 nguyén duong;
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bidu thi théng s6 QCL théng qua A2 bit trong trudng thong tin pdech-ConfigSIB1
va B2 bit trong trudng thong tin subCarrierSpacingCommon, A va B 1a céc sé nguyén
duong;

biéu thi thong s6 QCL thong qua C2 bit trong trudng thong tin pdech-ConfigSIB1
va D2 bit trong trudng thong tin SSB-SubcarrierOffset, C2 va D2 la céc s& nguyén
duong; hodc

bidu thi thong s QCL théng qua E2 bit trong truong thong tin SSB-
SubcarrierOffset va F2 bit trong truong thong tin SubCarrierSpacingCommon, E2 va F2
1a c4c sb nguyén duong.

Cén hidu ring s lwong bit bi chiém dung boi mdi truong thong tin co thé dugc
x4c dinh theo sé luong bit bi chiém dung béi thong tin biéu thi cta thong sé QCL. Nhu
mdt 6 vi dy, khi thong tin bidu thi cia thong s6 QCL chiém dung 2 bit, K 13 2;

A2lal,vaB2lal;

C2lal,vaD2lal;va

E2lal,vaF2lal.

Ngoai ra, theo mot sd phuong 4n, dap lai viéc SSB tha nhét khéng duoc két hop
véi SIB1, SSB thi nhét c6 thé con bao gém thong tin biéu thi cta vi tri mién tan sb cla
SSB thi hai, SSB thit hai dugc két hop véi SIBI.

Vi du, vi tri mién tAn sb cua SSB th hai ¢ thé dugc biéu thi thong qua trudng
thong tin khong dugc tao chu hinh d& mang thong tin biéu thi ctia thong s6 QCL trong
PBCH ctia SSB thi nhét. Vi du, vi tri mién tan s6 cta SSB thi hai c6 thé dugc biéu thi
thong qua N bit trong trudng thong tin SSB-SubcarrierOffset va M bit trong truong
thong tin pdech-ConfigSIB1, N va M 14 céc s6 nguyén duong. Theo lwa chon, vi tri mién
tAn s ctia SSB thtt hai ¢6 thé dugc biéu thi théng qua mot phan hodc tat ca cac bit trong
truong thong tin khéng duge st dung khac trong PBCH. Khong c6 gidi han nao duoc
dwa ra theo phuong 4n cua sang ché.

NoOi dung m6 ta trén day duoc thyc hién chi léy viéc biéu thi thong s6 QCL thong
qua mot phan ciia cac bit trong trudng thong tin pdech-ConfigSIB1, trudng thong tin
SSB-SubcarrierOffset, va truong théng tin subCarrierSpacingCommon trong PBCH lam
vi du. Tuy nhién, sing ché khong bi giéi han noi dung d6. Theo mot phuong 4n thay thé
khéc, thong s6 QCL ciing c¢6 thé dugc biéu thi thong qua mot trudng thong tin khac trong
PBCH. Vi du, theo mot s phuong 4n, thiét bi mang c6 thé biéu thi théng s6 QCL thong
qua truong thong tin khac ngoai trudng thong tin pdech-ConfigSIB1 va truong thong tin
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SSB-SubcarrierOffset.

Theo mot s phuong 4n, trudng thong tin khac c6 thé bao gdm it nhit mot trong
s6 cac trudng thong tin sau:

treong théng tin subCarrierSpacingCommon

trrong thong tin SFN;

trrong thong tin 1ién quan dén DMRS;

truong thong tin cellBarred;

trrong thong tin chon lai t& bao cing tin s6; hoic

truong bit nhan roi.

Theo mot sb vi du, khi thong tin biéu thi cua thong s6 QCL chiém dung 2 bit,
thong s6 QCL c¢6 th duoc biéu thi thong qua 1 bit trong trudong thong tin
subCarrierSpacingCommon va 1 bit trong truong théng tin SFN, hodc thong s6 QCL ¢6
thé dwoc biéu thi thong qua 2 bit trong trudng thong tin cellBarred, hodc thong s6 QCL
c6 thé dugc biéu thi thong qua 2 bit trong trudng thdng tin chon lai t& bao ddng tan sd,
V.v.

Cu thé 13, d4p lai viec SSB thir nhét khong dugc két hop véi SIB1, thiét bi mang
c6 thé bidu thi thong sé QCL théng qua trudng thong tin khac.

C6 thé hiéu ring, dap lai viec SSB thir nhit khong dugc két hop véi SIB1, SSB
thir nhit duoc yéu clu dé mang thong tin biéu thi coa vi tri mién tin s6 cua SSB thit hai,
va thong s6 QCL c6 thé dugc biéu thi thong qua trudong thong tin khdc ngoai truong
thong tin pdech-ConfigSIB1 va truong thong tin SSB-SubcarrierOffset trong PBCH.
Trong trudng hop dd, y nghia cta trudng thong tin pdech-ConfigSIB1 va trudng thong
tin SSB-SubcarrierOffset hién c6 khong bi thay ddi, va giai phap k¥ thuat thong thuong
bi anh huong it hon. Ngoai ra, dap lai viéc viéc SSB thir nhit khong duoc két hop véi
SIB1, thong tin tao ra trong truong thong tin khac 14 vo nghia trén thyc té. Trong truong
hop d6, viéc mang thong tin bidu thi cua thong s QCL bing cach sir dung trudng thong
tin ¢6 wu diém 13 ting ty 18 sir dung tai nguyén cia hé thng va cai thién hon nita hidu
nang cta hé thong.

Noi dung md ta s€ duoc thuc hién dudi day két hop v6i phuong 4n 1 va phuong
an 2, lay viéc bidu thi théng s6 QCL thong qua trudng thong tin pdech-ConfigSIBI,
treong thong tin SSB-SubcarrierOffset, va truong thong tin subCarrierSpacingCommon
trong PBCH lam vi du. Tuy nhién, phuong 4n cua sdng ché khong bi gi6i han & noi dung
do.
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Phuong 4n 1

Thiét bi mang c6 thé x4c dinh liéu SSB thir nht c6 mang thong tin biéu thi clia
thong s6 QCL hay khong dua trén viéc liéu SSB thit nhit c6 duoc két hop véi SIB1 hay
khong.

Theo phuong 4n cta sang ché, thong tin biéu thi két hop SIB1 ¢ thé duoc tao ra
trong PBCH, vi du, trong trudng thong tin SSB-SubcarrierOffset cia PBCH va, dugc tao
cAu hinh dé biéu thi viéc lidu SSB thtr nhét ¢6 duoc két hop véi SIB1 hoic khong gian
tim kiém chung Type0-PDCCH hay khong.

Pidu kién thtr nhat: thong tin bidu thi két hop SIB1 bidu thi ring SSB thit nhat
khong duge két hop v6i SIB1, va thiét bi mang c6 thé x4c dinh ring SSB thtt nhat khong
mang thong tin biéu thi cta théng sé QCL. Trong trudng hop d6, SSB thu nhét c6 thé
bao gdm thong tin biu thi cta vi tri mién tan s6 ciia SSB thtt hai. Vi du, thong tin vi tri
mién tAn s6 ctia SSB thtt hai c6 thé dugc biéu thi thong qua mdt phan hoic tit ca cac bit
trong treong thong tin SSB-SubcarrierOffset va truong thong tin pdech-ConfigSIB1.

Diéu kién thit hai: thong tin bibu thi két hop SIB1 bidu thi ring SSB thi nhit dugc
két hop v6i SIB1, va thit bi mang c¢6 thé biéu thi thong s6 QCL theo phwong thirc biéu
thi ddc trung.

Khi SSB thtt nhit dugc do tim béi thibt bi ddu cubi khong duoc két hop véi SIB,
do vi tri mién tin s ciia SSB thir hai dwoc yéu cau dé biéu thi thong qua trudng thong tin
trong PBCH, va thiét bi dau cudi duogc con duoc yéu clu dé tiép tuc do tim SSB thir hai
@8 thu duoc thong sb QCL, thong s6 QCL thu duoc tir SSB thit nhit 14 vo nghia. Do d6,
SSB ¢6 thé khong mang thong tin biéu thi ctia théng s6 QCL khi SSB khong dwoc két
hop v6i SIBI, va trong trudng hop d6, phuong thirc biéu thi cho vi tri mién tin sb cua
thong sb QCL th hai c6 thé duoc tiép tuc bidu thi thong qua trudng thong tin SSB-
SubcarrierOffset va trudong thong tin pdech-ConfigSIB1, dé dat dugc kha ning twong
thich cao hon vé6i giai phép k§ thuat thong thudng. Péap lai viéc SSB thir nhat dugc két
hop v&i SIB1, thiét bi dAu cubi c6 thé thu dugc thong s QCL theo SSB thit nhét va con
ciing xit I cac SSB dép tng mbi twong quan QCL, dé cai thién hi¢u ning hé thong.

Phuong 4n 2

Thiét bj mang x4c dinh phuong thirc biéu thi cho théng sé QCL trong SSB thir
nhét dya trén viéc liéu SSB tht nhit c6 duoc Kkét hop vai SIB1 hay khong.

Theo phwong 4n 2, bét ké viéc lidu SSB thir nhit ¢ dugc két hop véi SIB1 hay
khong, thiét bi dau cubi c6 thé thu duogc thong s6 QCL duya trén SSB tht nhit va con

16



48802 17/44

cung xtr ly cac SSB dap ung mdi tuong quan QCL. Dé dap lai viéc SSB tht nhit khong
duoc két hop vé6i SIB1, viéc cai thién hiéu ning cua viéc nhan SSB thu hai dugc tao diéu
kién thuén loi.

Cu thé 13, dap lai viéc SSB thtr nhat khong duoc két hop véi SIB1, 6 thé xéc dinh
rang phwong thirc biéu thi cho thong s6 QCL trong SSB thit nhét 14 phuong thirc biéu thi
thir nhit. Pap lai vidc SSB thir nhét dwoc két hop v6i SIB1, c6 thé xac dinh ring phuong
thirc biéu thi cho thong sé QCL trong SSB thir nhit 14 phuong thirc biéu thi th hai.

Cac phuong thure thuc hién cu thé ctia phwong thirc biéu thi thir nht va phwong
thitc bidu thi thtr hai dé cip dén cac ndi dung md ta lién quan theo phwong 4n trén va s&
khong dugc trinh bay chi tiét & day.

Trong phuong thirc thuc hién cu thé ctia phwong thirc biéu thi tht nhét va phuong
thirc bidu thi thir hai s& duoc m6 ta két hop v6i cac hinh v& tir Fig.4 dén Fig.7 1dy didu
kién 12 thong tin biéu thi cta théng sé QCL chiém dung 2 bit 1am vi du. Khi thong tin
biéu thi cta thong s6 QCL chiém dung mdt s6 bit khac, phuong thire biéu thi dic trung
c6 thé dugc quy dinh. Khéng c6 gidi han nao dugc thuc hién dbi v6i noi dung d¢ theo
phuong 4n cua sang ché.

Phuong 4n 2-1

Dép lai viéc SSB thur nhéit khong dwgc két hop véi SIB1, thong s6 QCL c6 thé
duge biéu thi theo phuong thirc biu thi thir nhit. Cu thé 13, nhu dugc thé hién trén Fig.4,
phuong thirc biéu thi thi nhit 14 biéu thi thong sé QCL thong qua 1 bit trong trudng
thong tin pdech-ConfigSIB1 va 1 bit trong truong thong tin subCarrierSpacingCommon.

Ngoai ra, SSB thu nhét c6 thé con bao gém thong tin biéu thi cta vi tri mién tin
s6 ctia SSB thi hai. Vi du, truong thong tin mang thong tin biéu thi cta vi tri mién tin s6
cia SSB thr hai c6 thé bao gdm 5 bit (bit 0 dén bit 4) trong truong thong tin SSB-
SubcarrierOffset va 7 bit (vi du, bit 0 dén bit 6) trong trudng thong tin pdcch-
ConfigSIB1.

Vi du, khi SSB-SubcarrierOffset ¢o tri s6 tir 24 dén 31, diéu do biéu thi r.%ng SSB
khéng duoc két hop véi SIB1.

Dép lai viéc SSB thi nhit dwoc két hop véi SIB1, théng sé QCL c6 thé dugce biéu
thi theo phuong thirc biéu thi thir hai. Cu thé 13, nhu thé hién trén Fig.5, phuong thirc
bidu thi thtr hai 13 biéu thi thong s§ QCL thong qua 2 bit trong trudng thong tin pdech-
ConfigSIB1.

Ngoai ra, thong tin khac c6 thé duoc tao ra théng qua cac bit bén trai trong truong
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thong tin cia PBCH. Vi duy, thdng tin cia tap hop tai nguyén diéu khién (Control
Resource Set - CORESET) va searchspacezero co thé duoc biéu thi thong qua 6 bit khéc
trong trudng thong tin pdech-ConfigSIB1.

Phuong én 2-2

Pép lai viéc SSB thir nhét khong duoc két hop véi SIB1, thong sb QCL c6 thé
duoc bidu thi theo phuong thirc biéu thi thir nhit. Cu thé 13, nhu thé hién trén Fig.6,
phuong thirc biéu thi thir nhit 12 biéu thi thong s6 QCL thong qua 1 bit trong trudong
thong tin pdech-ConfigSIB1 va 1 bit trong trudng thong tin SSB-SubcarrierOffset.

Ngoai ra, SSB thtt nhét c6 thé con bao gdm théng tin bidu thi clia vi tri mién tin
sb ctia SSB thir hai. Vi du, trudng thong tin mang thong tin biéu thi ctia vi tri mién tin s6
ctia SSB thir hai c6 thé bao gdm 4 bit (bit 0 dén bit 3) trong truong thong tin SSB-
SubcarrierOffset va 7 bit (Vi du, bit 0 dén bit 6) trong trudng théng tin pdech-
ConfigSIB1.

Vi du, khi SSB-SubcarrierOffset co tri sb tir 12 dén 15, didu d6 biéu thi r%mg SSB
khong duoc két hop véi SIB1.

DPap lai viéc SSB thir nhét duogc két hop véi SIB1, thong ) QCL ¢o thé duoc biéu
thi theo phwong thirc biéu thi thir hai. Cu thé 13, nhu thé hién trén Fig.5, phuong thuc
bidu thi the hai 13 biéu thi théng s QCL théng qua 2 bit trong trudong thong tin pdech-
ConfigSIBI.

Ngoai ra, thong tin khéac c6 thé dugc tao ra thong qua cic bit bén trai trong truong
thong tin cua PBCH. Vi du, thong tin cia CORESET va searchspacezero ¢ thé duoc
biu thi thong qua 6 bit khac (Vi du, bit 0 dén bit 5) trong trudng thong tin pdech-
ConfigSIB1.

Phuong én 2-3

Dép lai viéc SSB thtr nhét khong dwoc két hop voi SIBI, thong s6 QCL c6 thé
duge bidu thi theo phwong thuc biéu thi thir nhit. Cu thé 13, nhu thé hién trén Fig.6,
phuong thirc biéu thi thir nhét 1a biéu thi thong sé QCL théng qua 1 bit trong trudng
thong tin pdech-ConfigSIB1 va 1 bit trong truong thong tin SSB-SubcarrierOffset.

Ngoai ra, SSB thtr nhit ¢6 thé con bao gdm thong tin biéu thi cta vi tri mién tin
s6 ctia SSB thit hai. Vi du, trudng thong tin mang théng tin biéu thi cia vi tri mién tin sb
cia SSB thir hai ¢6 thé bao gdm 4 bit (bit 0 dén bit 3) trong trudng thong tin SSB-
SubcarrierOffset va 7 bit (vi du, bit 0 dén bit 6) trong trudng théng tin pdcch-
ConfigSIBI.
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Vi du, khi SSB-SubcarrierOffset c6 tri s6 tir 12 dén 15, didu d6 biéu thi ring SSB
khong duoc két hop véi SIBI.

Dép lai viéc SSB thir nhét duoc két hop véi SIB1, thong s6 QCL c6 thé duoc biéu
thi theo phuong thirc bidu thi thir hai. Cu thé 13, nhu dugc thé hién trén Fig.7, phuong
thirc biéu thi the hai 12 biéu thi théng s QCL thong qua 1 bit trong trudng thong tin
SSB-SubcarrierOffset va 1 bit trong trudong thong tin subCarrierSpacingCommon.

Ngoai ra, thong tin khac co6 thé duoc tao ra thong qua céc bit bén trai trong trudng
thong tin ctia PBCH. Vi duy, thong tin cia CORESET va searchspacezero co6 thé duogc
bidu thi théng qua 8 bit (vi dy, bit 0 dén bit 7) trong truong thong tin pdcch-ConfigSIB1.
Nhu thé, v nghia cta truong thong tin pdech-ConfigSIB1 trong hé théng NR-U ¢6 thé
gidng véi trudng thong tin trong hé théng NR.

Phuong 4n 2-4

Dép lai viéc SSB thir nhat khong dugc két hop voi SIB1, thong sé QCL c6 thé
dugc biéu thi theo phwong thirc biéu thi thir nhat. Cu thé 13, nhu dugc thé hién trén Fig.7,
phuong thirc biéu thi thir nhat 14 biéu thi théng s QCL théng qua 1 bit trong trudng
thong tin  SSB-SubcarrierOffset va 1 bit trong truong thong tin
subCarrierSpacingCommon.

Ngoai ra, SSB thr nhét c6 thé con bao gdm théng tin biéu thi ctia vi tri mién tin
s6 ctia SSB thtt hai. Vi du, trudng théng tin mang thong tin biéu thi cia vi tri mién tin sb
ctia SSB thit hai c¢6 thé bao gdm 8 bit (bit 0 dén bit 7) trong trudng thong tin pdech-
ConfigSIB1.

Vi du, khi SSB-SubcarrierOffset ¢6 tri s6 tir 12 dén 15, didu d6 biéu thi réng SSB
khong dwoc két hop véi SIB1.

Dép lai viéc SSB thi nhét dugc két hop véi SIB1, thong s6 QCL c¢6 thé duoc bidu
thi theo phuong thirc biu thi thi hai. Cu thé 13, nhu dugc thé hién trén Fig.4, phuong
thirc bidu thi thir hai 12 biéu thi thong s6 QCL thong qua 1 bit trong truong thong tin
pdcch-ConfigSIB1 va 1 bit trong trudng thong tin subCarrierSpacingCommon.

Ngoai ra, thong tin khac c6 thé duge tao ra thong qua cac bit bén trai trong truong
thong tin cia PBCH. Vi du, thong tin cia CORESET va searchspacezero c6 thé duoc
bidu thi thong qua 7 bit bén trai (vi du, bit 0 dén bit 6) trong truong thong tin pdech-
ConfigSIB1.

Cén hiéu rang phwong thirc bidu thi dugc thé hién theo phuong 4n 2-1 dén phuong

an 2-4 chi 13 nhitng vi du, va phuong thiic biéu thi thir nhit va phuong thirc biéu thi thi
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hai ciing c¢6 thé 13 sy két hop ciia cac phwong thirc bidu thi khac. Vi dy, phuong thirc biéu
thi thir nhit 13 phuong thirc biéu thi dugc thé hién trén Fig.4, va phuong thirc biéu thi thi
hai 12 phuong thirc bidu thi duoc thé hién trén Fig.6. Vi du khic, phuong thirc biéu thi
thr nhit 1a phuong thire biéu thi duge thé hién trén Fig.5, va phuong thic biéu thi tht
hai 1a phuong thirc biéu thi duoc thé hién trén Fig.7. Phuong 4n cua sdng ché khong bi
gi61 han ¢ ndi dung do.

Ciing can hiéu rﬁng, theo phuong an cla sang ché, vi trf cta 1 bit hoic 2 bit trong
trudmg thong tin ¢6 thé 1a bit ky vi trf ndo, va khong c6 gi6i han ndo duge thuc hién dbi
véi noi dung d6 theo phuong 4n cia sang ché. 1 bit trong truong thdng tin pdech-
ConfigSIB1 c6 thé 14 bit 0 hoic bit 7 trong trudng thong tin pdech-ConfigSIB1 hodc co
thé 1a mot bit khac.

Ngoai ra, khi théng s QCL dugc bidu thi bing cach két hop it nhét hai bit, vi tri
clia it nhét hai bit trong thong tin biéu thi khong bi gi6i han cu th8. Vi dy, khi thong sb
QCL duoc biéu thi thong qua 1 bit trong trudng thong tin pdech-ConfigSIB1 va 1 bit
trong truong thong tin subCarrierSpacingCommon, 1 bit trong truong thdng tin pdcch-
ConfigSIBl ¢6 thé 1a bit cao hon, hodic, 1 bit trong truong thoéng tin
subCarrierSpacingCommon c6 thé 13 bit cao hon. Khong c6 giéi han nao duge thuc hién
d6i v6i ndi dung d6 theo phwong 4n cua sang ché. Phuong 4n cia sang ché nhim mé ta
treong théng tin mang thong tin bidu thi ctia thong s6 QCL va sb luong bit bi chiém
dung boi théng tin bidu thi trong trudng thong tin, va trinh ty cu thé ctia cac bit khong bi
gi61 han.

Theo phuong an 2, thiét bi mang co thé xac dinh cic phuong thirc biéu thi khéc
nhau (hodc cac phuong thirc mang khac nhau) cho thong tin bidu thi ciia thong sb QCL
trong PBCH dua trén thong tin biéu thi két hop SIBI1, diéu nay ¢ wu diém 13 dam bao
réng thit bi du cudi nhan dung thong tin bidu thi cta thong s6 QCL.

Ngoai ra, dap lai viéc SSB tht nhit khong duoc Kkét hop vo1 SIB1, thiét bi dau
cudi vin c6 thé thu duoc thong tin biéu thi cua thong s6 QCL, do d6 cai thién hidu ning
clia viéc nhan SSB thir hai. Ngoai ra, thiét bi mang ¢ thé biéu thi thong s6 QCL theo céac
phuong thire biéu thi khac nhau duya trén viéc SSB ¢6 dugc két hop v6i SIB1 hay khong,
do d6 ¢6 thé tranh dwoc xung dot gy ra boi viée phu chdng gitta trudng thong tin d6i voi
thong tin biéu thi cta vi tri mién tAn s6 ciia SSB thit hai va trudng thong tin cho thong tin
biéu thi ctia thong s6 QCL.

Phuong phap truyén thong khong diy theo phuong 4n cla séng ché dugc mo ta
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chi tiét trén day két hop véi céc hinh vé& tir Fig.3 dén Fig.7 tir géc do cua thiét bi mang.
Phuong phép truyén thong khong diy theo mdt phuong 4n khéc ciia séng ché dwgc mo ta
chi tiét dudi day két hop véi Fig.8 tir géc do cua thiét bi diu cubi. Can hiéu ring noi
dung mé ta dugc thuc hién trén phia thiét bi dau cubdi tuwong mg v6i ndi dung md ta dugce
thuc hién & phia thiét bi mang, va cac ndi dung mo ta twong tu co thé dé cap dén noi
dung néu trén, va dé trénh 13p lai, ndi dung nay khong duge md ta chi tiét & day.

Fig.8 14 so dd so luge clia phuong phép 300 dé truyén thong khong diy theo mdt
phuong 4n khic cua sang ché. Phuong phap 300 cé thé duoc thuc hién béi thiét bi dau
cudi trong hé thdng truyén thong duogc thé hién trén Fig.1. Nhu duoc thé hién trén Fig.8,
phuong phap 300 bao gdm cac noi dung sau.

O cong doan S310, thiét bi dAu cudi nhan SSB thir nhit, SSB thir nhit bao gdm
thong tin bidu thi két hop SIB1, va thong tin bidu thi két hop SIB1 duoc tao cau hinh dé
bidu thi viéc liéu SSB thr nhit ¢6 duoc két hop véi SIB1 hay khong.

G cong doan $320, thiét bi dau cudi x4c dinh ligu SSB thir nhét ¢6 mang thong tin
bidu thi cta thong sé QCL va/hodc phuong thirc biéu thi cho théng sé QCL trong SSB
thir nhit hay khong dua trén viée liéu SSB thi nhit c¢6 duoc két hop véi SIB1 hay khong.

Theo mdt s6 phuong 4n, cong doan ma thiét bj dau cubi xac dinh liéu SSB thu
nhit c6 mang thong tin bidu thi cta thong s6 QCL va/hogc phuong thirc biéu thi cho
thong s6 QCL trong SSB thtt nhit hay khong dwa trén viéc lidu SSB thit nhét c6 duoc két
hop véi SIB1 hay khong c6 thé bao gdm céc cong doan sau ddy.

Dap lai viéc SSB thir nhit khéng dugc két hop véi SIB1, noi dung duge x4c dinh
12 SSB thtr nhit khong bao gém théng tin biéu thi cia thong s6 QCL.

Dap lai SSB thr nhit dwoc két hop véi SIB1, ndi dung dugce x4c dinh 1a SSB thu
nhéit bao gdm théng tin biéu thi clia thong s6 QCL.

Theo mdt sé phuong 4n, phuong phap nay cé thé con bao gdm cong doan sau.

Khi SSB thit nhit bao gdm thong tin biéu thi cta thong sé QCL, ndi dung duogc
x4c dinh 1a phuong thirc bidu thi cho thong s6 QCL trong SSB thit nhit 13 phwong thirc
biéu thi dic trung.

Theo mot sé phuwong an, phuong thirc bidu thi dic trung c6 thé 1a bat ky phuong
thirc ndo trong s6 cac phuong thirc biu thi sau:

bidu thi thong s6 QCL thong qua K bit trong truong thong tin pdech-ConfigSIBI,
K 14 s nguyén duong;

biéu thi thong s6 QCL théng qua A1 bit trong trudng thong tin pdech-ConfigSIB1
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va B1 bit trong trrdng thong tin subCarrierSpacingCommon, Al va Bl la cac s6 nguyén
duong;

bidu thi thong sé QCL thong qua C1 bit trong trudng thong tin pdech-ConfigSIB1
va D1 bit trong truong théng tin SSB-SubcarrierOffset, C1 va DI la céc sd nguyén
duong; hoac

bidu thi thong s6 QCL thong qua El bit trong truong thong tin SSB-
SubcarrierOffset va F1 bit trong trudng thong tin subCarrierSpacingCommon, E1 va F1
1a c4c s nguyén dwong.

Theo mdt sb phuong an, cong doan ma thiét bi dau cudi xé4c dinh lidu SSB thtr
nhét ¢6 mang thong tin biéu thi cua thong s6 QCL va/hoic phuong thirc biéu thi cho
thong s6 QCL trong SSB thtr nhét hay khong dua trén viéc SSB thit nhat c6 duoc két hop
v6i SIB1 hay khong c6 thé bao gdm céc cong doan sau.

Dép lai viée SSB thir nhét khong dugc két hop véi SIB1, ndi dung dwoc xac dinh
la phuong thtrc biéu thi cho théng sé QCL trong SSB thir nhat 1a phuong thirc biéu thi
tht nhit; hoic,

dap lai viéc SSB thu nhit dugc két hop v6i SIB1, noi dung duge xéac dinh la
phuong thirc biéu thi cho théng s6 QCL trong SSB thir nhét 13 phuong thirc biéu thi tht
hai.

Theo mot sd phuong 4n, cdc trudng bit duge st dung dé mang thong tin biéu thi
cta thong s6 QCL theo phuong thirc biéu thi thi nhit va phuong thic biéu thi thit hai 1
gibng nhau.

Theo mdt s& phwong 4n, cic trudng bit duge st dung dé mang thong tin biéu thi
ctia thong sé QCL theo phuong thirc biéu thi thir nhét va phuong thire biéu thi thi hai 1a
it nhét khac nhau mot phén.

Theo mét s6 phwong an, phuong thiic biéu thi thi nhit c6 thé 13 bit ky phuong
thitc nao trong s6 cac phuong thic biéu thi sau:

bidu thi théng s6 QCL théng qua K bit trong trudng thong tin pdech-ConfigSIB1,
K 1a s6 nguyén dwong;

biu thi thong s6 QCL thong qua A1 bit trong trudng thong tin pdech-ConfigSIB1
va B1 bit trong tredong thong tin subCarrierSpacingCommon, Al va Bl la cac s6 nguyén
duong;

biéu thi théng s QCL thong qua C1 bit trong trudng thong tin pdech-ConfigSIB1
va D1 bit trong truong thong tin SSB-SubcarrierOffset, C1 va D1 1a céac sd nguyén
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duong; hoac

bidu thi théng s6 QCL thong qua El bit trong truong thong tin SSB-
SubcarrierOffset va F1 bit trong truong thong tin subCarrierSpacingCommon, E1 va F1
1a cac sb nguyén dwong.

Theo mot sb phuong an, K 1a 2;

Allal,vaBllal;

Cllal,vaDIllal;va

Ellal,vaFllal.

Theo mdt s phuong 4n, phuong thirc biéu thi the hai c6 thé 1a bat ky phuong
thirc ndo trong sd cac phwong thirc biéu thi:

biéu thi thong s QCL thong qua K bit trong truong thong tin pdech-ConfigSIB1,
K 12 s nguyén duong;

bidu thi théng s6 QCL thong qua A2 bit trong truong thong tin pdech-ConfigSIB1
va B2 bit trong truong théng tin subCarrierSpacingCommon, A va B 1a céc s6 nguyén
duong;

biéu thi théng sé QCL théng qua C2 bit trong trudng thong tin pdech-ConfigSIB1
va D2 bit trong trudng thong tin SSB-SubcarrierOffset, C2 va D2 la cac s6 nguyén
duong; hodc

bidu thi théng s QCL thong qua E2 bit trong trudng thong tin SSB-
SubcarrierOffset va F2 bit trong truong thong tin subCarrierSpacingCommon, E2 va F2
14 cac sb nguyén duong.

Theo mot sb phuong an, K 1a 2;

A2lal,vaB2lal;

C2lal,vaD2lal;va

E21al,vaF2lal.

Theo mdt sé phwong an, dap lai viéc SSB thir nhit khong duoc két hop véi SIBI,
SSB thit nhit c6 thé con bao gdm thong tin biéu thi ctia vi tri mién tin s ctia SSB thir
hai.

Theo mdt sd phuong an, vi tri mién tin s ctia SSB thit hai ¢ thé dugc biéu thi
thong qua N bit trong trudng théng tin SSB-SubcarrierOffset va M bit trong truong
thong tin pdech-ConfigSIB1 trong PBCH cia SSB thit nhat, N va M 14 s nguyén duong.

Theo mét sb phuong an, N 1a 4 hodc 5, va M 1a 6, 7, hodc 8.
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Cac phuong an cta sang ché duwgc md ta chi tiét trén day két hop véi cac hinh vé
tir Fig.3 dén Fig.8, va cac phuong 4n thiét bi ciia sang ché dugc md ta chi tiét dusi day
két hop véi hinh v& tir Fig.9 dén Fig.13. Cin hidu ring cac phuong 4n ctia thiét bi twong
tmg véi cdc phuong 4n ctia phuong phap va cac ndi dung mo ta twong ty co thé dé cap
dén cic phuong 4n clia phuong phép.

Fig.9 12 so db khdi so lugc cia thiét bi mang 400 theo phwong 4n cua sing ché.
Nhu duge thé hién trén Fig.9, thiét bi mang 400 bao gém modun xac dinh 410 va moédun
truyén thong 420.

Mbdun xac dinh 410 dugc tao cAu hinh d8 x4c dinh thong tin biéu thi két hop
SIB1 ciia SSB thtt nhét, thong tin biu thi két hop SIB1 dugc tao cu hinh dé biéu thi
viéc liéu SSB thir nhét c6 duoc két hop véi SIB1 hay khong, va

x4c dinh liéu SSB thir nhét c6 mang thong tin biéu thi cta thong sé QCL va/hoic
phwong thitc biéu thi cho thong 6 QCL trong SSB th nhat hay khong dua trén viée lidu
SSB thi nhét c6 dwoc két hop voi SIB1 hay khong.

Modun truyén thong 420 dugce tao cAu hinh dé giri SSB thit nhét.

Theo tuy chon, theo mot s6 phrrong 4n, mddun xac dinh 410 dugc tao cAu hinh dé:

dép lai viéc SSB tht nhét khong dwgc két hop véi SIB1, x4c dinh rang SSB thi
nhét khong bao gé)m thong tin biéu thi cta thong s6 QCL; hoic

dap lai viéc SSB tht nhat dugc két hop véi SIB1, xé4c dinh rang SSB thtt nhét bao
gdm thdng tin biéu thi ctia théng sé QCL.

Theo tiy chon, theo mot s6 phuong an, médun xac dinh 410 con duoc tao ciu
hinh dé:

khi SSB thtt nhit bao gdm thong tin bidu thi cta théng s6 QCL, x4c dinh ring
phuong thirc biéu thi cho thong s6 QCL trong SSB thir nhit 1a phuong thirc biéu thi ddc
trung.

Theo tuy chon, theo mdt s phuong an, phuong thirc biéu thi dic trung c6 thé 1a
bét ky phuong thiic nio trong s6 cac phuong thire bidu thi:

bidu thi thong s6 QCL thong qua K bit trong trudng thong tin pdcch-ConfigSIB1,
K 14 s6 nguyén dwong;

biéu thi thong s QCL thong qua A bit trong trudng thong tin pdech-ConfigSIB1
va B bit trong trudng théng tin subCarrierSpacingCommon, A va B 1a céc s6 nguyén
duong;

biéu thi thong s6 QCL thong qua C bit trong trudng thong tin pdech-ConfigSIB1
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va D bit trong trudng thong tin SSB-SubcarrierOffset, C va D la cac s6 nguyén dwong;
hoac

bidu thi thong s6 QCL thong qua E bit trong truong théng tin SSB-
SubcarrierOffset va F bit trong truong thong tin subCarrierSpacingCommon, E va F la
céc sb nguyén duong.

Theo tuy chon, theo mot $6 phuong an, modun x4c dinh 410 con dugc tao cAu
hinh dé:

dap lai viéc SSB thtr nhét khong dugc két hop voi SIB1, x4c dinh ring phuong
thirc biéu thi cho thong s& QCL trong SSB thir nhit 1a phuong thirc biéu thi thit nhat;
hoac,

dap lai viéc SSB thu nhat dugc két hop véi SIB1, xac dinh ring phuong thirc biéu
thi cho thong s6 QCL trong SSB thir nhét Ia phuong thiic biéu thi thit hai.

Theo tuy chon, theo mdt ) phuong an, cac truong bit duoc st dung dé mang
thong tin biéu thi cta thong sé QCL theo phuong thirc bidu thi thir nhit va phuong thirc
bidu thi thir hai 12 giéng nhau.

Theo tiy chon, theo mot sb phwong 4n, cac trudng bit dwgc st dung dé mang
thong tin biéu thi cta thong s6 QCL theo phwong thirc biéu thi th nhét va phuong thirc
bidu thi thi hai 12 it nh4t khac nhau mét phan.

Theo tuy chon, theo mot s6 phwong 4n, phuwong thirc biéu thi thir nhat c6 thé 1a bét
ky phuong thirc nao trong s6 cac phuong thic biéu thi sau:

biéu thi théng s6 QCL théng qua K bit trong trudng thong tin pdech-ConfigSIB1,
K 14 s6 nguyén dwong; |

biéu thi thong s6 QCL théng qua Al bit trong trudng thong tin pdech-ConfigSIB1
va B1 bit trong truong thong tin subCarrierSpacingCommon, Al va B1 1a céc s6 nguyén
duong;

biéu thi thong s6 QCL théng qua C1 bit trong truong thong tin pdech-ConfigSIB1
va D1 bit trong trudng thong tin SSB-SubcarrierOffset, C1 va D1 1a cac sO nguyén
duong; hodc

biéu thi théng sb QCL thong qua cic El bit trong trudng thong tin SSB-
SubcarrierOffset va F1 bit trong truong thong tin subCarrierSpacingCommon, E1 va F1
14 cc sb nguyén duong.

Theo ty ¥, theo mot s6 phuong an, K 13 2;

Allal,vaBllal;
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Cllal,vaDllal;va

Ellal,vaFllal.

Theo tuy chon, theo mot s6 phuong 4n, phwong thirc bidu thi thtr hai c6 thé 13 bét
ky phuong thirc nao trong s6 cac phuong thirc biéu thi sau:

bidu thi thong sé QCL thong qua K bit trong truong thong tin pdech-ConfigSIB1,
K 14 sé nguyén dwong;

bidu thi thong s6 QCL thdng qua A2 bit trong trudng thong tin pdech-ConfigSIB1
va B2 bit trong trudong thong tin subCarrierSpacingCommon, A va B la céc sé nguyén
duong;

biéu thi théng s6 QCL thong qua C2 bit trong trudng thong tin pdcch-ConfigSIB1
va D2 bit trong trudng thong tin SSB-SubcarrierOffset, C2 va D2 1a cac s6 nguyén
duong; hodc

bidu thi théng s QCL thong qua E2 bit trong trudong thong tin SSB-
SubcarrierOffset va F2 bit trong trudng thong tin subCarrierSpacingCommon, E2 va F2
1a cac s6 nguyén duong.

Theo tuy chon, theo mot sb phuong an, K 1a 2;

A2lal,vaB2lal;

C2lal,vaD2lal;va

E2lal,vaF2lal.

Theo tuy chon, theo mot 36 phuong an, dap lai viéc SSB thir nhét khéng duoc két
hop véi SIB1, SSB thur nhét c6 thé con bao gém thong tin biéu thi cua vi tri mién tin sd
ctia SSB thr hai.

Theo tuy chon, theo mot ) phuong éan, vi tri mién tin s6 ctia SSB thit hai c6 thé
dugc biéu thi thong qua N bit trong trudng thong tin SSB-SubcarrierOffset va M bit
trong truong thong tin pdcch-ConfigSIB1 trong PBCH cuia SSB thir nhit, N va M 12 céc
s6 nguyén duong.

Theo tiy chon, theo mot $b phuong an, N 1a 4 hoac 5, vaM 1a 6, 7, hoac 8.

Theo ty chon, theo mét s6 phwong 4n, modun truyén théng c6 thé 1a giao dién
truyén théng hodc bo thu phat, hodc chip truyén thong hoic, giao dién dau vao/dau ra cia
hé théng trén chip. M6édun x4c dinh cé thé 12 mot hodc nhiéu bd xir ly.

Cén hiéu ring thiét bi mang 400 theo phuong 4n cia sing ché c6 thé twong tmg
v6i thidt bi mang theo phwong 4n vé phuong phap clia sang ché, va céc cong doan

va/hodc chitc ndng dé cép trén day cling nhu cac cong doan va/hodc churc nang khic cia
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mbi bd phan trong thiét bi mang 400 duoc sir dung dé twong tmg thuc hién cac ludng
tuwong ung duoc thuc hién boi thiét bi mang trong phwong phap 200 duoc thé hién trén
Fig.3 va dé cho don gian, s& khong dwgc mo ta chi tiét & day.

Fig.10 14 so db khéi so luge cta thiét bi du cudi theo phuong 4n clia séng ché.
Thiét bi ddu cudi 500 duocthé hién trén Fig.10 bao gdm mddun truyén thong 510 va
modun xac dinh 520.

Moébdun truyén thong 510 duogc tao cAu hinh dé nhan SSB thtr nhét, SSB thit nhét
bao gdm thong tin biéu thi két hop SIBI, va thong tin bidu thi két hop SIB1 dugc tao céu
hinh dé bidu thi viéc liéu SSB thir nhit c6 dugc két hop v6i SIB1 hay khong.

Modun x4c dinh 520 duoc tao cAu hinh d& x4c dinh liéu SSB thir nhit ¢6 mang
thong tin biéu thi cua thong sé QCL va/hoic phuong thirc biéu thi cho théng s6 QCL
trong SSB thtr nhét hay khong dya trén viée liéu SSB thir nhit c6 dwoc két hop véi SIB1
hay khong.

Theo tuy chon, theo mot ) phuong an, médun xac dinh 520 duoc tao cAu hinh cu
thé dé:

dap lai viéc SSB tht nhit khong dugc két hop véi SIB1, xéc dinh riang SSB thi
nhit khong bao gdm thong tin biéu thi cta thong s6 QCL; va

d4p lai viée SSB tht nhat dugc két hop véi SIB1, xé4c dinh rang SSB thit nhét bao
g0m thong tin biéu thi ctia thong s6 QCL.

Theo tuy chon, theo mot sb phuong an, médun xac dinh 520 con duoc tao ciu
hinh dé:

khi SSB thtr nhat bao gdm thong tin biéu thi ciia thong sé6 QCL, xac dinh ring
phuong thire biéu thi cho thong sé QCL trong SSB thit nhét 1 phuong thirc biéu thi ddc
trung.

Theo tiy chon, theo mot s phwong 4n, phwong thirc biéu thi dic trung c6 thé 1a
bat ky phwong thirc ndo trong sé cc phuong thirc biéu thi sau:

biéu thi thong s6 QCL thong qua K bit trong trudng thong tin pdech-ConfigSIB1,
K 13 sb nguyén dwong;

bidu thi thong sé QCL théng qua Al bit trong trudng thong tin pdech-ConfigSIB1
va B1 bit trong truong théng tin subCarrierSpacingCommon, Al va B1 1a cac s6 nguyén
duong;

biéu thi thong s6 QCL théng qua C1 bit trong truong thong tin pdech-ConfigSIB1
va DI bit trong trudng thoéng tin SSB-SubcarrierOffset, C1 va D1 1 cic sé nguyén
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duong; hodc

bidu thi thong s6 QCL thong qua El bit trong truong thong tin SSB-
SubcarrierOffset va F1 bit trong truong thong tin subCarrierSpacingCommon, E1 va F1
1a c4c sb nguyén duong.

Theo tiy chon, theo mot ) phuong 4n, modun x4c dinh 520 con duoc tao cAu
hinh dé:

dap lai viéc SSB thir nhit khong dugc két hop véi SIB1, xac dinh rang phuong
thirc bidu thi cho thong s QCL trong SSB thir nhét 12 phwong thirc biéu thi thit nhit;
hoac,

d4p lai viec SSB th nhat duoc két hop véi SIB1, x4c dinh ring phuong thirc biéu
thi cho thong s8 QCL trong SSB thi nhét 1a phuong thirc biéu thi thi hai.

Theo tiy chon, theo mdt sb phuong 4n, cic trudng bit duoc st dung dé mang
thong tin biéu thi ciia thong s6 QCL theo phuong thirc bidu thi thir nhét va phuong thic
biéu thi thir hai 12 gidng nhau.

Theo tily chon, theo mdt s6 phuong an, cic trudng bit dugc st dung dé mang
thong tin biéu thi ctia thong s§ QCL theo phuong thirc biéu thi thit nhat va phuong thirc
bidu thi thtr hai 13 it nhit khdc nhau mét phan.

Theo tiy chon, theo mdt s6 phuong an, phuong thirc biéu thi thtr nhét c6 thé 13 bat
ky phuwong thirc no trong sé cac phwong thirc biéu thi:

biéu thi théng s6 QCL théng qua K bit trong trudng thong tin pdcch-ConfigSIB1,
K 14 s6 nguyén dwong;

biéu thi thong s6 QCL thong qua A1 bit trong trudng thong tin pdech-ConfigSIB1
va B1 bit trong truong thong tin subCarrierSpacingCommon, Al va B1 la cac s6 nguyén
duong;

biéu thi thong s QCL théng qua C1 bit trong trudng thong tin pdech-ConfigSIB1
va D1 bit trong truong théng tin SSB-SubcarrierOffset, C1 va D1 1a céac s6 nguyén
duong; hodc

biéu thi théng s6 QCL théng qua E1 bit trong truong théng tin SSB-
SubcarrierOffset va F1 bit trong truong thong tin subCarrierSpacingCommon, E1 va F1
13 cac s6 nguyén duong.

Theo tuy chon, theo mét s6 phuong an, K 1a 2;

Allal,vaBllal;

Cllal,vaDllal;va
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Ellal,vaFllal.

Theo tuy chon, theo mot s6 phuong an, phuong thic biéu thi tha hai c6 thé 1a bat
ky phuong thitc nao trong sd cac phuong thirc biéu thisau:

biéu thi thong s QCL thong qua K bit trong truong thong tin pdech-ConfigSIB1,
K 14 s6 nguyén duong;

bidu thi thong sb QCL théng qua cic A2 bit trong trudng thong tin pdech-
ConfigSIB1 va B2 bit trong trudng thong tin subCarrierSpacingCommon, A va B 1a cac
sd nguyén duong;

biéu thi thong s6 QCL thdng qua cac C2 bit trong truong théng tin pdcch-
ConfigSIB1 va D2 bit trong trudng thong tin SSB-SubcarrierOffset, C2 va D2 1a céc sd
nguyén duong; hodc |

biéu thi théng s QCL thong qua E2 bit trong truong thong tin SSB-
SubcarrierOffset va F2 bit trong truong thong tin subCarrierSpacingCommon, E2 va F2
1a c4c sd nguyén duong.

Theo tuy chon, theo mot sb phuong an, K 1a 2;

A2lal,vaB2lal;

C2lal,vaD2lal;va

E2lal,vaF2lal.

Theo tuy chon, theo mot sb phuong an, dap lai viéc SSB thir nhét khong duoc két
hop véi SIB1, SSB thir nhét c6 thé con bao gbm thong tin biéu thi cta vi tri mién tan sb
cta SSB thur hai.

Theo tuy chon, theo mot ) phuong éan, vi tri mién tin sd ctia SSB thit hai c6 thé
dugc biéu thi thong qua N bit trong trudng thong tin SSB-SubcarrierOffset va M bit
trong truong thong tin pdcch-ConfigSIB1 trong PBCH cuia SSB thir nhit, N va M 14 sb
nguyén duong.

Theo tuy chon, theo mét sé phuong an, N 13 4 hozc 5, va M 12 6, 7, hoic 8.

Theo tuy chon, theo mot $6 phuong an, moédun truyén thong co thé 1a giao dién
truyén thong hozc bo thu phat hodc, chip truyén thong, hogc giao dién dAu vao/dau ra cia
hé théng trén chip. Modun x4c dinh ¢6 thé 13 mot hodc nhiéu bd xir 1y.

Cén hiéu ring thiét bi ddu cudi 500 theo phuong 4n clia séng ché c6 thé twong ting
v6i thiét bi dau cudi theo phwong 4n vé phuong phap cila sang ché va céc cong doan
va/hodc chirc nang duoc dé cap néu trén cling nhu cac cong doan va’/hodc chirc ning

khac cua tung bd phén trong thiét bi dau cudi 500 duoc chon dé thuc hién cac Iuéng
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twong mg dugc thuc hién boi thiét bi dau cubi theo phwong phéap 300 dugc thé hién trén
Fig.2 twong tng va s& khong dugc mo ta chi tiét & day dé cho don gian.

Fig.11 13 so dd chu trtc so lwgc cla thiét bi truyén thong 600 theo phuong 4n cua
sang ché. Thiét bi truyén thong 600 dugc thé hién trén Fig.11 bao gdm bd xt Iy 610, va
bo xtr 1y 610 co thé goi va chay chuong trinh may tinh trong bd nhé dé thuc hién phuong
phép theo cdc phuong 4n cta sang ché.

Theo tuy chon, nhu thé hién trén Fig.11, thiét bi truyén thong 600 c thé con bao
gdm bd nh& 620. BO xir 1y 610 c6 thé goi va chay chuong trinh méy tinh trong by nhé
620 dé thuc hién phwong phép theo cac phuong an clia sang ché.

B6 nhé 620 co6 thé 1a thiét bi riéng bidt doc 1ap véi b xir Iy 610 va ciing ¢6 thé
dugc tich hop vao bo xu 1y 610.

Theo tiy chon, nhu thé hién trén Fig.11, thiét bi truyén thong 600 co thé con bao
¢dm bo thu phét 630, va bo xit Iy 610 c6 thé diéu khién bd thu phat 630 dé lién lac véi
thiét bi khac, cu thé 1a gui thong tin hodc dit liéu dén thiét bi khac hodc nhén thong tin
hodc dit liéu dwoc giri boi thiét bi khac.

B6 thu phat 630 c6 thé bao gdm bd phat va bd thu. Bo thu phat 630 c6 thé con bao
gdm céc angten, va s6 lwong céc angten c6 thé 12 mot hoic nhiéu hon.

Theo tuy chon, thiét bi truyén thong 600 cu thé c6 thé 1a thiét bi mang theo céc
phuong an ciia sang ché, va thiét bi truyén thong 600 co thé thuc hién cic ludng twong
tng dwoc thuc hién boi thiét bi mang trong mdi phuong phép cia cac phuong 4n cla
sang ché. Pé cho don gian, ndi dung mo ta chi tiét bi bo qua & day.

Theo tiy chon, thiét bi truyén thong 600 cu thé c6 thé 1a thiét bi dau cubi/dau cubi
di dong theo cac phuong 4n cua sang ché, va thiét bi truyén théng 600 c6 thé thuc hién
céc ludbng tuwong ung dugc thuc hién béi thiét bi diu cudi/dau cudi di dong trong mdi
phuong phap cta cac phuwong 4n cua sang ché . D& cho don gian, ndi dung mo ta chi tiét
bi bd qua & day.

Fig.12 13 so db cdu tric so lwgc cia chip theo mt phuong an khac cua sing ché.
Chip 700 dugc thé hién trén Fig.12 bao gdm b xtr ly 710, va bo xit ly 710 c6 thé goi va
chay chuong trinh may tinh trong bd nhé dé thuc hién phuong phép theo cac phuong 4n
cua séng ché.

Theo tiy chon, nhu thé hién trén Fig.12, chip 700 c¢6 thé con bao gdm bd nhé 720.
B6 xtt Iy 710 cd thé goi va chay chuong trinh mday tinh trong bd nhé 720 dé thyc hién

phuong phéap theo cac phuwong 4n cua sang ché.
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B6 nhé 720 c6 thé 14 thiét bi ridng biet doc 1ap v6i bd xir Iy 710 va cling ¢ thé
dugc tich hop vao bo xu ly 710.

Theo tuy chon, chip 700 c6 thé con bao gdm giao dién dau vao 730. Bo xtr 1y 710
c6 thé didu khién giao dién diu vao 730 dé lién lac vdi thiét bi hodc chip khac, cu thé 1a
thu dugc théng tin hoac dit liéu dugc giri boi thiét bi hoic chip khac.

Theo tuy chon, chip 700 cé thé con bao gém giao dién dau ra 740. BO xir ly 710
c6 thé didu khién giao dién dAu ra 740 d lién lac véi thiét bi hodc chip khéc, cu thé 1a
xuét thong tin hozc dit liéu duoc gui boi thiét bi hoic chip khac.

Theo tuy chon, chip c6 thé dugc tng dung cho thiét bi mang theo cac phwong 4n
cua sang ché, va chip co thé thuc hién céac 1u6ng twong ung dugc thuc hién boi thiét bi
mang trong mdi phuwong phép cua cdc phuong 4n cua sang ché. Pé cho don gian, ndi
dung md ta chi tiét bi bo qua & day.

Theo tity chon, chip c6 thé dugc tmg dung cho thiét bi dau cudi/dau cudi di dong
theo phuong 4n cia sang ché, va chip co thd thuc hién cdc ludng twong tng dugc thuc
hién béi thiét bi dau cudi/ddu cubdi di dong trong mdi phuong phap theo phwong an cia
sang ché. D& cho don gian, ndi dung mo ta chi tiét bi bé qua & day.

Can hidu rang chip dwoc d& cap theo phuong 4n clia séng ché ciing c6 thé duogc
goi 1a chip cAp hé thdng, chip hé théng, hé thong chip, hé théng trén chip, v.v.

Fig.13 13 so d6 khdi thir hai cta hé thdng truyén théng 900 theo phwong 4n cla
sang ché. Nhu duogc thé hién trén Fig.13, hé théng truyén thong 900 bao gém thiét bi dau
cudi 910 va thiét bi mang 920.

Thiét bi dAu cubdi 910 ¢ thé duoc tao cAu hinh dé thuc hién cac chirc ning tuong
ung dugc thuc hién boi thiét bi dau cudi trong phuong phap, va thiét bi mang 920 cé thé
duoc tao cAu hinh dé thuc hién cac chuc ning twong ung duoc thuc hién boi thiét bi
mang trong phuong phap. Dé cho don gian, ndi dung md ta chi tiét bi bo qua & day.

Cén hidu rdng bo xir Iy theo phuong 4n ciia sang ché c6 thé 1a chip mach tich hop
va ¢6 kha ning xr 1y tin hiéu. Trong quy trinh thuc hién, mdi buéc cua cic phuong 4n
ctia phuong phép nay c6 thé duoc hoan thanh bang mach 16gic tich hop cua phin cing
trong bo xtr Iy hodc 1énh dudi dang phﬁn mém. Bo xut ly cé thé 13 bd xtr 1y van nang, bd
xt ly tin hiéu s (Digital Signal Processor - DSP), mach tich hop chuyén dung
(Application Specific Integrated Circuit- ASIC), mang cong 1ap trinh dwgc dang trudng
(Field Programmable Gate Array- FPGA) hodc thiét bi logic lap trinh dugc

(Programmable Logic Device - PLD) khac, cbng roi rac hodc thiét bi logic tranzito, va
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b6 phan phan cing riéng biét. Mdi phuong phap, budc va so d6 khdi logic dugc bdc 10
theo cac phuong 4n cla sang ché ¢6 thé dugc thuc hién hoidc thuc thi. Bo xtt Iy van ning
c6 thé 12 bo vi xit ly, hodc bd xur 1y cling c6 thé 13 bat ky bo xtt 1y thong thudng nao, v.v.
Céac budc cua phuong phap dugce tiét 16 két hop v6i cac phuong 4n cia sing ché c6 thé
duoc truc tiép thé hién dé duoc thuc hién va hoan thanh bdi bd x\r 1y gidi ma phan clng
hoic dugce thuc hién va dugc hoan thanh béi sy Kkét hop cua cac modun phﬁn cung va
phin mém trong bd xir Iy gidi ma. Modun phin mém c6 thé duoc b tri trong phuong
tién luu trir hoan chinh trong trudng nay nhu bd nhé truy cap ngau nhién (Random
Access Memory- RAM), bd nhé cué nhanh, b6 nhé chi doc (Read Only Memory -
ROM), ROM l4p trinh duoc (Programmable ROM- PROM) hodac PROM x6a duoc bang
dién (Electrically Erasable PROM - EEPROM), va thanh ghi. Phuong tién luu tr&r dugc
bb tri trong bo nhé, va bo xir 1y doc thong tin trong bd nhé va hoan thanh cac bude cia
phuong phép két hop v6i phan cling.

C6 thé hiéu ring bd nhé theo phwong 4n cia sing ché c6 thé 13 bd nhé kha bién
hoic bd nhé bét kha bién, hodc c6 thé bao gdm ca bd nhé kha bién va bd nhé bt kha
bién. B nhé bat kha bién ¢6 thé la ROM, PROM, PROM x6a dugc (Erasable PROM -
EPROM), EEPROM hoic b nhé cuc nhanh. B6 nhé kha bién c6 thé 14 RAM va duge
dung 1am cac nhd ngoai tdc @6 cao. Noi dung dwoc md ta dé 1am vi du cht khong nham
gi6i han 1a cdc RAM dudi cac dang khéac nhau co thé dwoc chon, chéng han nhu RAM
tinh (Static RAM - SRAM), RAM dong (Dynamic RAM - DRAM), DRAM dbng bd
(Synchronous DRAM - SDRAM), SDRAM tbc d6 dit liéu gip d6i (Double Data Rate
SDRAM - DDR SDRAM), SDRAM néng cao (Enhanced SDRAM - ESDRAM), DRAM
lien két ddng bd (Synchlink DRAM - SLDRAM) va RAM rambus truc tiép (Direct
Rambus RAM - DR RAM). Cén luu ¥ ring bd nhé cia hé théng va phuong phap dugc
md ta trong sang ché nhdm ham y bao gdm, nhung khong gidi han &, cac loai bd nhé nay
va bit ky loai bd nhé thich hop nao khéc.

Can hiéu ring bd nhé duoc md ta d& lam vi du chir khong nhim gi6i han. Vi du,
bd nhé theo cac phuwong 4n cta sang ché ciing c6 thé 1a SRAM, DRAM, SDRAM, DDR
SDRAM, ESDRAM, SLDRAM, va DR RAM. Nghia 13, bd nhé theo cac phuong 4n ctia
sang ché duoc y dinh bao gém, nhung khong gidi han ¢, cic bd nhd thude cac loai nay
va bit ky loai thich hop nao khac.

Céc phuong 4n theo sang ché ciing dé xudt phwong tién luu trit doc duge bang

may tinh, dugc tao cAu hinh dé Tuu trix chuong trinh may tinh.
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Theo tuy chon, phuong tién luu trlt c6 thé doc duogc b%mg may tinh cé thé duoc
tng dung cho thiét bi mang theo c4c phuong 4n cua séng ché va chuong trinh may tinh
cho phép may tinh thuc hién cac luéng trong ing dugc thuc hién bdi thiét bi mang trong
mdi phurong phap cla céc phuong 4n cua sang ché. DBé cho don gian, noi dung mo ta chi
tiét bi bd qua & ddy.

Theo tly chon, phuong tién luu trit c6 thé doc dugc bang may tinh ¢ thé dugc
g dung cho thiét bj dau cubi/dau cudi di dong theo cac phuong 4n cia séng ché, va
chuong trinh may tinh cho phép may tinh thuc hién cac ludng twong tmg dugc thuc hién
béi thiét bi dau cubi/ddu cubi di dong trong mdi phuong phip cla céc phuong 4n cla
séng ché. P& cho don gian, ndi dung mo ta chi tiét bi bd qua & day.

Céc phwong an cia sang ché cling d& xuat san phim chuong trinh may tinh, bao
gbm 1énh chuong trinh may tinh.

Theo tuy chon, san phém chuong trinh may tinh c6 thé duoc ung dung cho thiét bi
mang theo cac phuong an cla sang ché, va 1énh chuong trinh may tinh cho phép mdy
tinh thyc hién cac ludng tuong tng dwoc thuc hién béi thiét bi mang trong mdi phwong
phép cua cac phuong 4n ctia sang ché. Pé cho don gian, ndi dung chi tiét bi bd qua &
day.

Theo tly chon, san phidm chuong trinh may tinh c¢6 thé dwgc tmg dung cho thiét bi
d4u cubi/dau cudi di dong theo cac phuong 4n clia sing ché va 1énh chuong trinh may
tinh cho phép may tinh thyuc hién cac ludng tuong tng duge thuc hién béi thiét bi dau
cudi/ dau cudi di déng trong mdi phuong phép cta cac phuong 4n clia sang ché. Pé cho
don gian, ndi dung mé ta chi tiét bi bé qua & day.

Céc phuong 4n cia sang ché ciing dé xuit chuong trinh may tinh.

Theo tiy chon, chuong trinh may tinh c6 thé dugc tmg dung cho thiét bi mang
theo cac phuong 4n ctia sang ché, va chuwong trinh may tinh chay trong may tinh dé cho
phép may tinh thyc hién céc luéng tuong Gng dugc thuc hién boi thiét bi mang trong mdi
phuong phap cua cac phuong én cla sang ché. DBé cho don gian, ndi dung mo ta chi tiét
bi bo qua & day.

Theo tiiy chon, chwong trinh méy tinh c6 thé dugc tng dung cho thiét bi dau
cudi/du cudi di dong theo cac phuong 4n cila sang ché, va chwong trinh may tinh chay
trong may tinh dé cho phép may tinh thuc hién cic lubng trong ting duge thuc hién boi
thiét bi déu cubi/dau cubi di dong trong mdi phwong phap ciia cac phuwong 4n clia sang

ché. DBé cho don gian, ndi dung mé ta chi tiét bi bo qua & day.
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Ngudi c6 hiéu biét trung binh trong Iinh vuc k§ thudt c6 thé hiéu rang cdc b phan
va cac budc giai thuit ciia mdi vi du duoc md ta két hop v6i cac phuong 4n dugc néu
trong sang ché c6 thé dugc thuc hién bdi phin cing dién tir hogic két hop gitta phin mém
méy tinh va phin cing dién tr. Viée céc chirc ning ndy dwoc thuc hién bing phan clng
hay phin mém phu thudc vao cac ung dung cu thé va cac rang budc thiét ké ciia cac giai
phép k§ thust. Nguoi c6 hiéu biét trung binh trong linh vuc k§ thuat nay fcé thé thuc
hién cac chuc nang duge md ta cho mdi ing dung cu thé bang cach sir dung cac phwong
phap khac nhau, nhung viéc thuc hién nhu vay sé nam trong pham vi bado h cua sang
ché.

Ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuét c6 thé hiéu 13 rang cac quy
trinh 1am viéc cu thé ctia hé théng, thiét bi va bd phan duoc mb ta trén ddy c6 thé d& cap
dén cac quy trinh twong mg theo phwong 4n ctia phuwong phéap va ndi dung nay khong
dugc mo ta chi tiét & day dé cho viéc mo ta duoc ngén gon va thuan tién.

Theo mot sb phuong 4n duogc dé xuét boi sang ché, can hiéu r%mg hé théng, thiét
bi va phuong phap dugc bdc 16 cd thé dugc thuc hién theo cach khac. Vi du, phwong 4n
thiét bi dwgc mo ta trén ddy chi mang tinh so luoe, va vi dy, sy phan chia cac bd phan chi
la su phan chia chtrc ndng logic, va cac phuong thirc phan chia khic co thé dugc tng
dung trong qua trinh thuc hién thuc té. Vi du, nhiéu don vi hodc thanh ph?ln c6 thé dugc
két hop hodc tich hgp vao mot hé théng khéc, hoic mot s6 dic tinh c6 thé bi bd qua hoac
khong duoc thuc hién. Ngoai ra, viéc ghép ndi hoic ghép ndi truc tiép hoic két nbi
truyén thong gitta mdi thanh phan duoc trinh bay hodc thao luén cé thé 13 viéc ghép nbi
gian tiép hoic két ndi truyén thong gian tiép, duge thuc hién thong qua mot sd giao dién,
cta thiét bi hodc bo phan, va co thé 12 két nbi dién va co hoc hoic thong qua céc dang Kkét
ndi khac.

Céac bd phan dugc mo ta 1a céc phﬁn riéng biét cod thé hodc c6 thé khong duoc tach
biét vé mit vat 1y, va cdc phan dwoc thé hién 14 bd phan cé thé c6 thé khong 1 bd phan
vat ly, va cu thé 13 c6 thé duoc dit cing mdt vi tri, hodc cling c6 thé duogc phan bd dén
nhiéu bd phan mang. Mot phén hodc tt ca céc bd phén cd thé dugc lua chon dé dat duoc
muc dich cta cac giai phap theo cac phuong an theo yéu cau thuc té.

Ngoai ra, mdi by phan chirc ning trong mdi phuong an ciia sang ché ¢ thé dwoc
tich hop vao mot bd phan xi Iy, mdi bo phan cling c6 thé ton tai doc 1ap vé mat vat 1y, va
hai hodc nhiéu hon hai bd phén ciing cé thé duoc tich hop vao mdt by phan.

Khi dugc thuc hién dudi dang bd phan chirc nang phan mém va dugc ban hoac st
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1a san phdm ddc 1ap, chiic ning nay cling c6 thé duoc luu trit trong phuong tién luu trit
doc dugc bang may tinh. Dua trén cach hiéu nhu vay, cic gidi phap k¥ thuat cua sang
ché v& co ban hodc phin nao déng gép vao linh vuc k¥ thuat thong thuong hodc mot
phin cta céc gidi phap k¥ thuat c6 thé duoc thé hién du6i dang san phdm phin mém, va
san phdm phin mém mAy tinh dugc luu trit trong phuong tién luu tri¥, bao gdm nhidu
lénh dugc tao cAu hinh dé cho phép thiét bi méy tinh (c6 thé 1a may tinh c4 nhan, may
chy, thiét bi mang hoic thiét bi twong tu) thuc hién tAt ca hodc mot phﬁn cac budc cua
phwong phap trong mdi phuong 4n cla sang ché. Phuong tién luu trit bao gdm céc
phuong tién khac nhau c6 kha nang luu trit mi chuong trinh ching han nhu dia U, dia
cung di dong, ROM, RAM, dia tir hodc dia quang.

Noi dung trén day chi 1a phwong thirc thuc hién cu thé cta sang ché va khong
nhim giéi han pham vi béo hd ctia sang ché. Bét ky sw thay d6i hodc thay thé nao hién
nhién dbi v6i ngudi ¢ hiéu biét trung binh trong linh vure k¥ thuat duge boe 1§ boi sang
ché s& thudc pham vi bdo hd cua sang ché. Do d6, pham vi bdo h§ cua sang ché phu

thudc vao pham vi bao hd cia yéu cau bao hd.
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YEU CAU BAO HQ

1. Phuong phép truyén théng khong dy, phuong phap niy bao gbm:

buéc xac dinh, béi thiét bi mang, thong tin biéu thi két hop khdi théng tin hé
théng 1 (System Information Block 1- SIB1) cua khéi tin hiéu ddng bo hoa
(Synchronization Signal Block - SSB) thr nht, thong tin biu thi két hop SIB1 dugc tao
cAu hinh d& biéu thi viéc liéu SSB thtt nhat c6 duoc Két hop véi SIB1 hay khong;

budc xac dinh, bsi thiét bi mang, xem liéu SSB thir nhét ¢6 mang thong tin biéu
thi cta théng sb duoc bd tri gan nhu clng vi tri (Quasi-Co-Located - QCL) hay khong
dua trén viée liéu SSB thir nhét c6 duoc két hop v6i SIBI hay khong; va

budc giri, boi thiét bi mang, SSB thir nhit.

2. Phuong phép theo diém 1, trong d6 viéc x4c dinh, boi thiét bi mang, xem lidu SSB thir
nhit c6 mang thong tin biéu thi cta thong s6 QCL hay khong dya trén viéc liéu SSB thir
nhit c6 duoc két hop véi SIB1 hay khong bao gdm:

néu SSB thir nhét khéng duoc két hop véi SIBI, xic dinh ring SSB thir nhat
khong bao gdm théng tin biéu thi cua thong sé QCL; hoic

néu SSB thir nhét dwoc két hop véi SIB1, x4c dinh ring SSB thir nhét bao gdm
thong tin biéu thi ctia thong s6 QCL.

3. Phuong phép theo diém 2, phuong phap niy con bao gém:
budc biéu thi théng sé6 QCL thong qua El bit trong truong thong tin SSB-
SubcarrierOffset va F1 bit trong trudng thong tin subCarrierSpacingCommon, E1 va F1

la cac s nguyén duong.

4. Phuong phép truyén thong khong day, phwong phap niy bao gdm:

budc nhan, boi thiét bi dau cudi, khéi tin hidu ddng bd hoa (Synchronization
Signal Block - SSB) thir nhat, SSB thir nhit nay bao gém thong tin biéu thi két hop khdi
thong tin hé théng 1 (System Information Block 1 - SIB1) va thong tin biéu thi két hop
SIB1 duoc tao cAu hinh dé biéu thi viéc liéu SSB thir nhét c6 duge két hop véi SIB1 hay
khong; va

budc xac dinh, béi thiét bi ddu cudi, xem lidu SSB thir nhit c6 mang thong tin
biéu thi cta théng sb dugc bd tri gan nhu cing vi tri (Quasi-Co-Located - QCL) hay
khong dua trén viéc liéu SSB thr nhét c6 dwoc két hop véi SIB1 hay khong.
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5. Phuong phép theo didm 4, trong d6 viéc xdc dinh, bai thiét bi dau cudi, liéu SSB thu
nhit c6 mang thong tin biéu thi cta thong s6 QCL hay khong dya trén viéc liéu SSB thu
nhét c6 duoc két hop véi SIB1 hay khong bao gbm:

néu SSB thi nhit khong duoc két hop véi SIB1, xac dinh rang SSB thir nhét
khong bao gdm thong tin biéu thi cua thong sé QCL; hoic

néu SSB thir nhét dwoc két hop v6i SIB1, x4c dinh rang SSB thir nhét bao gom
thong tin bidu thi ctia thong s6 QCL.

6. Phuong phap theo diém 5, phuong phap niy con bao gbm:
budc biéu thi thong sé QCL thong qua El bit trong trudng thong tin SSB-
SubcarrierOffset va F1 bit trong truong théng tin subCarrierSpacingCommon, E1 va F1

la cac s6 nguyén duong.

7. Thiét bi mang, thiét bi nay bao gém:
modun xéc dinh, duoc tao ciu hinh dé:
xac dinh thong tin bidu thi két hop khéi thong tin hé théng 1 (System
Information Block 1 - SIB1) cta khéi tin hiéu ddng bd héa (Synchronization Signal
Block - SSB) tht nhat, thong tin biéu thi két hop SIB1 dwoc tao ciu hinh dé biéu thi vide
liéu SSB thi nhit c6 duoc két hop véi SIB1 hay khong, va
x4c dinh liéu SSB thtt nhét ¢c6 mang thong tin bidu thi ctia thong sé duoc bd
tri gan nhu cung vi tri (Quasi-Co-Located - QCL) hay khong dua trén viéc liéu SSB thir
nhit c¢6 dugc két hop vé6i SIB1 hay khong; va
mddun truyén thong, duge tao cdu hinh dé giri SSB thir nhit.

8. Thiét bi mang theo diém 7, trong d6 modun x4c dinh duge tao céu hinh dé:

néu SSB thtr nhit khong dugc két hop véi SIB1, xac dinh ring SSB thir nhat
khong bao gém thong tin biéu thi cta thong s6 QCL; hodc

néu SSB thir nhit duoc két hop véi SIB1, x4c dinh ring SSB thir nhét bao gom
thong tin biéu thi ctia thong s6 QCL.

9. Thiét bi mang theo diém 8, trong d6 mdédun xac dinh con dugc tao cAu hinh dé:
biéu thi théng s6 QCL thong qua El bit trong truong thong tin SSB-

SubcarrierOffset va F1 bit trong truong thong tin subCarrierSpacingCommon, E1 va F1
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1a cac s6 nguyén duong.

10. Thiét bi dAu cudi, thiét bi nay bao gdm:

modun truyén thong, dugc tao cAu hinh d& nhan khéi tin hiéu déng bd hoa
(Synchronization Signal Block - SSB) thtr nhit, SSB thir nhét nay bao gém thdng tin
bidu thi két hop khéi thong tin hé théng 1 (System Information Block 1 - SIB1), va thong
tin biéu thi két hop SIB1 dugc tao cAu hinh d8 biéu thi viéc liéu SSB thi nhit c6 dwoc
két hop v6i SIB1 hay khong; va

moédun xac dinh, duoc tao cAu hinh dé x4c dinh liéu SSB thtr nhét c¢6 mang thong
tin biéu thi cta thong sé dugc bd tri gin nhu cing vi tri (Quasi-Co-Located - QCL) hay
khong dya trén viée liéu SSB thur nhét c6 duge két hop véi SIB1 hay khong.

11. Thiét bi ddu cudi theo diém 10, trong d6 médun x4c dinh duoc tao cdu hinh cu thé
dé:

néu SSB th&r nhit khong dugce két hop véi SIB1, xac dinh rang SSB thir nhit
khong bao gém thong tin biéu thi cua thong sb QCL; hoac

néu SSB tht nhit duoc két hop véi SIB1, x4c dinh ring SSB thir nhit bao gém
thong tin biéu thi cua thong s6 QCL.

12. Thiét bi dau cubi theo diém 11, trong d6 bo x1r ly con duogc tao cAu hinh dé:
biéu thi thong s6 QCL thong qua El1 bit trong truong thdng tin SSB-
SubcarrierOffset va F1 bit trong truong thong tin subCarrierSpacingCommon, E1 va F1

la céc sO nguyén duong.

38



39/44

48802

T TXIX) QMQ"
—= ....,....300”4

Ou\._

100

FIG. 1

1/6



40/44

48802

A

€SS 00 105 9p 9 00 NEp Jeq 11} 1A 08D

|
w

p—

|
6L | ST||LL|[OT||ST||PL|{CT||TCL{|TL|]|OL|| 6 8 L S 14 € C I 0
SWC=T; B
3 . . guoo . X
dSS ov0 105 2p 93 onyy [ [A 9e5 . quey qum I Hmam

2/6



48802

200
Thiét bi mang x4c dinh thong tin biéu thi két hop SIB1 ciia SSB thi nhit,
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