(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0049261

(51202101 HO4L 5/00; HO4W 72/12 (13) B

(21) 1-2022-04655 (22) 12/01/2021

(86) PCT/US2021/013039 12/01/2021 (87) WO 2021/154486 05/08/2021

(30) 62/967,469 29/01/2020 US; 17/146,227 11/01/2021 US

(45) 25/07/2025 448 (43) 25/10/2022 415A

(73) Qualcomm Incorporated (US)
Attn: International IP Administration, 5775 Morehouse Drive, San Diego, CA 92121-
1714, United States of America

(72) KHOSHNEVISAN, Mostafa (IR); ZHANG, Xiaoxia (CN); LUO, Tao (US); SUN,
Jing (US); PARK, Sungwoo (KR); NAM, Wooseok (KR).

(74) Cong ty TNHH Quédc té D &N (D&N INTERNATIONAL CO.,.LTD.)

(54) PHUGNG PHAP VA THIET BI TRUYEN THONG KHONG DAY



(21) 1-2022-04655

(57) Séang ché dé xuit phuong phép, thiét bi va phuong tién doc dugc bang méy tinh dé
truyén théng khong day. Thiét bi ngudi ding (user equipment - UE) ¢ thé nhan thong tin
diéu khién duong xudng (downlink control information - DCT) chi b4o hai hodc nhiéu trang
thai chi bao ciu hinh truyén (transmission configuration indication - TCI) cho kénh dung
chung duong xudng vét Iy (physical downlink shared channel - PDSCH). UE c6 thé phan
biét rang hai hodc nhiéu trang thai TCI nay 4p dung cho tAt ca cac cong tin hiéu tham chiéu
giai didu ché (demodulation reference signal - DMRS) hoic tht ca cac 16p truyén qua tét
ca cac khoi tai nguyén va ky hiéu cho PDSCH tir c4c trang thai TCI ma &p dung cho céc
tap hop cdng DMRS khéc nhau hoic céc tap hop khéi tai nguyén hoic ky hiéu khéac nhau.
UE c6 thé tao tua-ddng vi tri (quasi-co-location - QCL) hdn hop dua trén hai hogc nhiéu
trang thai TCI dép lai viéc phan biét nay. UE c6 thé nhan PDSCH dya trén QCL hén hop.
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Linh viec k§ thuat dwoc dé cap

Séang ché & cap dén cac hé théng truyén thong, va cu thé hon, dé cap dén thiét bi va
phuong phap phan biét c4c trang thai chi béo céu hinh truyén (transmission configuration
indication - TCI) ma ap dung cho cudc truyén trén mang don tin (single frequency network

- SFN) theo so @5 SFN khong thong sudt.
Tinh trang ky thuét ciia sang ché

Céc hé théng truyén thong khong day duoc trién khai rong rai dé cung cip céac dich
vu vién thong khéc nhau chéng han nhu dién thoai, video, dit liéu, gui tin nhin va phat
quang ba. Cac hé thdng truyén thong khong ddy thong thudong ¢ thé sir dung cac cong
nghé da truy cp c6 kha nang hd trg truyén théng v6i nhiéu ngudi ding bang cach chia sé
c4c tai nguyén hé théng kha dung. Cac vi du vé cac cong nghé da truy cap nhur vdy bao
gdm cac hé thdng da truy cap phan chia theo ma (code division multiple access - CDMA),
cac hé thdng da truy cap phan chia theo thoi gian (time division multiple access - TDMA),
cac hé thdng da truy cip phan chia theo tdn sb (frequency-division multiple access -
FDMA), cac hé théng da truy cip phan chia theo tin s truc giao (orthogonal frequency-
division multiple access - OFDMA), cac hé théng da truy cap phan chia theo tan sd mot
song mang (single-carrier frequency-division multiple access - SC-FDMA), va céc hé
thdng da truy cap phan chia theo ma ddng bd phan chia theo thdi gian (time division

synchronous code division multiple access - TD-SCDMA).

Céc cong ngh¢ da truy cép nay da dugc 4p dung trong cac chuén vién thong khac
nhau dé cung c4p giao thirc chung cho phép cac thiét bi khong day khac nhau truyén théng
& cAp d6 thanh phd, qubc gia, khu vuc, va tham chi toan cau. Mot chuan vién thong vi du
14 5G V6 tuyén méi (New Radio - NR). 5G NR 1a mdt phan ctia qua trinh phat trién bing
rong di dong lién tuc dugc ban hanh bdi du an d6i tac thé hé thr ba (Third Generation
Partnership Project - 3GPP) dé dap tmg céc yéu ciu méi vé do tré, do tin cy, tinh bao mat,
kha ndng mo rong (vi du, véi Internet ctia van vét (Internet of Things - IoT)), va cac yéu
cdu khac. 5G NR bao gdm cac dich vu lién quan dén bang rong di dong nang cao (eMBB),

céc cudc truyén thong kidu may 16n (mMTC) va cac cude truyén thong co do tré thap cuc
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ky dang tin cdy (URLLC). Mot sb khia canh ctia NR 5G ¢6 thé dua vao chuén tién hoa dai
han (Long Term Evolution - LTE) 4G. C6 nhu cAu cai thién hon nita & cdng nghé 5G NR.
Nhimng cai tién nay cling c6 thé 4p dung cho cic cong nghé da truy cép khéc va cac chuin

vién thong st dung cc cdng nghé nay.
Ban chit k¥ thuit ciia sang ché

Phan sau diy mo ta phén ban chét k¥ thut da duogc don gian hoa vé mot hodc nhiéu
khia canh d& cung cip hiéu biét co ban vé céc khia canh nay. Phin ban chit k¥ thuat nay
khong phai 1a téng quan sau rong vé tht ca cac khia canh duogc du tinh, va duge du dinh
khong nham x4c dinh cac phan tir then chét hodc quan trong cla tht ca cac khia canh cling
nhu khéng nham phan dinh pham vi ctia khia canh bét k¥ hodc tat ca céc khia canh. Muc
dich duy nhét ctia phan nay 13 trinh bay mot s6 khai niém ctia mot hodc nhidu khia canh &
dang don gian hoa nhu 1a phéin mé dau cho phan mo ta chi tiét hon ma duoc trinh bay sau

A

day.

Theo mdt khia canh, sang ché d& xuat phuong phép truyén thong khong day cho
thiét bi ngudi ding (user equipment - UE). Phuong phép c6 thé bao gdbm buéc nhan thong
tin didu khién dudng xuéng (downlink control information - DCI) chi bao hai hogc nhiéu
trang thai chi bao cdu hinh truyén (transmission configuration indication - TCI) cho kénh
dung chung dudng xubng vt 1y (physical downlink shared channel - PDSCH). Phuong
phap c6 thé bao gdm budc phan biét réng hai hodc nhiéu trang thai TCI nay 4p dung cho
tht ca cac cdng tin higu tham chiéu giai didu ché (demodulation reference signal - DMRS)
hodc tit ca cac 16p truyén qua tit ca cac khéi tai nguyén va ky hiéu cho PDSCH tir cac
trang thai TCI ma ap dung cho cac tap hop cdng DMRS khéc nhau hodc céc tap hop khéi
tai nguyén hodc ky hiéu khac nhau. Phuong phéap c6 thé bao gdm budc x4c dinh tya-dong
vi trf (quasi-co-location - QCL) hdn hop dua trén hai hodc nhiéu trang thai TCI dap lai
viéc phén biét nay. Phuong phap cé thd bao gbdm budc nhan PDSCH dya trén QCL hén
hop.

Sang ché con dé xuét thiét bi (vi du, UE) bao gdm bd nh¢ luu trit céc 1énh thyc thi
dugc béng may tinh va it nhéit mot bd xtr ly duoc tao cAu hinh dé thuc thi c4c 1énh thuc thi
duoc bang may tinh dé thuc hién phuong phép trén, thiét bi bao gdm phuwong tién dé thuc
hién phuong phép trén, va phuong tién doc duge bing méy tinh luu trit cdc 1énh thuc thi

dugc bang may tinh dé thuc hién phwong phap trén.

2
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Theo mdt khia canh, sang ché d& xuit phuong phép truyén thong khong day cho
tram gbc. Phuong phap c6 thé bao gdm budc truyén DCI chi bao hai hogdc nhiéu trang thai
TCI cho PDSCH. DCI ¢6 thé phén biét ring hai hodc nhidu trang thai TCI nay 4p dung
cho tAt ca cac cdng DMRS hoic tit ca cac 16p truyén qua tit ca cac khéi tai nguyén va ky
hiéu cho PDSCH tir céc trang thai TCI ma 4p dung cho céc tap hop cdng DMRS khéc nhau
hodc c4c tap hop khdi tai nguyén hodc ky hiéu khéc nhau. Phuong phép c6 thé bao gdbm
buéc truyén PDSCH tir hai hoic nhiéu diém thu phat (transmit receive point - TRP), trong

d6 mdi trong sé cac TRP twong ting véi mot trong sb cac trang thai TCL.

Sang ché con dé xuét thiét bi (vi dy, tram géc) bao gém bd nhé luu trit cac 1€nh thuc
thi dugce béng may tinh va it nhit mot bd xu ly duogc tao cAu hinh dé thuc thi cac 1énh thuc
thi duoc bing may tinh ¢ thuc hién phuong phép trén, thiét bi bao gdm phuong tién d¢é
thuc hién phuong phép trén, va phuong tién doc dugc béng may tinh Iuu trit céc 1€nh thuc

thi dugc bing may tinh dé thuc hién phuong phép trén.

Theo mdt khia canh, sang ché dé xuét phuong phép truyén théng khong day cho UE.
Phuong phéap c6 thé bao gdm budc nhan ban tin diéu khién tao cAu hinh it nhat mot tmg
vién kénh didu khién dudng xudng vat 1y (physical downlink control channel - PDCCH)
v6i hai hodc nhiéu trang thai TCI ma 4p dung cho cbng DMRS PDCCH hoic 16p truyén
qua tit ca cac khéi tai nguyén va ky hidu cta tng vién PDCCH. Phuong phap c6 thé bao
gdm budc xac dinh trra-dong vi tri (quasi-co-location - QCL) hdn hop dua trén hai hodc
nhiéu trang thai TCI nay. Phuong phép c6 thé bao gdm budc nhin thong tin diéu khién
duong xudng (downlink control information - DCI) trén it nhét mot tmg vién PDCCH dua

trén QCL hdn hop.

Sang ché con d& xudt thiét bi (vi du, UE) bao gdm bd nhé luu trit cac 1énh thuc thi
duoc béng may tinh va it nhéit mot bo xu ly duoc tao cAu hinh dé thuc thi cac 1énh thuc thi
dwoc bing may tinh dé thuc hién phuong phép trén, thiét bi bao gdm phwong tién dé thuc
hién phuong phép trén, va phuong tién doc duogc béng may tinh luu trit cic 1énh thuce thi

dwoc bing méy tinh dé thuc hién phuong phép trén.

Dé thuc hién cdc muc dich dé cip & trén va cac muc dich lién quan, mot hodc nhi€u
khia canh bao gom cac dau hiéu sau ddy duoc mo ta day di va duoc chi ra cy the trong cac
diém yéu cau bao hd. Phan md ta sau ddy va cac hinh v& kém theo trinh bay chi tit cac

d4u hiéu minh hoa nhat dinh ctia mot hodc nhidu khia canh. Tuy nhién, nhing dau hiéu
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nay chi ra mét s6 cach khéc nhau ma theo d6 cac nguyén ly clia cac khia canh khac nhau
c6 thé duoc sir dung, va phan mo ta nay dugc hiéu la bao gom tat ca cac khia canh do va

c4c khia canh tuong duong cua ching.
M3 ta vin tit cac hinh vé
Fig.1 1a so d& minh hoa vi du v& hé théng truyén thong khong day va mang truy cép.
Fig.2A 14 so @ minh hoa vi du v& khung thir nhét.
Fig.2B 1a so &6 minh hoa vi du vé cac kénh DL trong khung con.
Fig.2C la so dd minh hoa vi du vé khung tht hai.
Fig.2D la so dd minh hoa vi du v& cac kénh UL trong khung con.

Fig.3 la so @5 minh hoa vi du vé tram gdc va thiét bi ngudi ding (user equipment -

UE) trong mang truy cép.

Fig.4 1a so dd v& so @6 truyén vi du cho céc cude truyén qua mang don tan thong

suot.

Fig.5 14 so dd vé so dd truyen vi du cho céc cudc truyen qua mang don tdn khong

thong subt.

Fig.6 1 so @ minh hoa c4c cude truyén thong vi du va céac thanh phan ctia tram gbe

va UE.

Fig.7 1a so @ ludng dit liéu khai niém minh hoa ludng dit lidu gilta cdc phuong

tién/thanh ph?m khac nhau & tram géc lam vi du.

Fig.8 1 so @0 ludng dit liéu khéi niém minh hoa ludng dir lidu gifta cdc phuong

tién/thanh phan khac nhau & UE lam vi du.

Fig.9 1a so dd vé phén tir didu khién (control element - CE) diéu khién truy cap moi

trudong (media access control - MAC) lam vi du @& gdn nhan trang thai TCL.
Fig.10 14 luu d6 cta vi du vé phuong phép truyén thong khong day cho UE.

Fig.11 14 luu d6 cta vi du vé phuong phap truyén thong khong day cho tram gbe.
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Fig.12 1a luu dd cua vi du vé phuong phép truyén thong khong day cho UE dé nhan
thong tin didu khién dudng xubng (downlink control information - DCT) nho st dung tua-

ddng vi tri (QCL) hdn hop.
M3 ta chi tiét sang ché

Phin mo ta chi tiét trinh bay duéi day lién quan dén céac hinh v& kém theo duge du
dinh dung 1am phan mb ta v& céc cdu hinh khac nhau va khong du dinh @€ chi biéu dién
nhitng cdu hinh ma trong d6 céc khéi niém md ta & ddy c6 thé duge thuc hién. Phan mo ta
chi tiét nay bao gdm cac chi tiét cu thé nhdm cung cép su hidu biét thdu dao vé mot sd khai
niém. Tuy nhién, nguodi c6 hiéu biét trung binh trong linh vuc k¥ thut nay s& thdy rd rang
nhitng khéi niém nay cé thé dugc thuc hién ma khéng can c6 nhitng chi tiét cu thé nay.
Trong mot ) truomg hop, cac cAu trac va thanh phén da duogc biét dén rong rdi dugce thé

hién & dang so dd khoi de tranh gy kho hiéu cho cac khai niém nhu vay.

Cudc truyén qua mang don tan (single frequency network - SFN) c6 thé chi cudc
truyén tir hai hozc nhiéu diém thu phét (transmit-receive point - TRP) trong d6 mdi TRP
truyén clng tin hiéu trén c4c tai nguyén gidng nhau dén thiét bi ngudi dung (user
equipment - UE) nhén cudc truyén, sao cho cudc truyén két hop nay c6 vé 1a tir mot TRP.
N6i cach khac, trong cudc truyén SFN, trang thai chi bdo cAu hinh truyén (TCI) ap dung
cho tit ca cac cdng tin hiéu tham chibu giai didu ché (demodulation reference signal -
DMRS) hoic tit ca cac 16p truyén qua tht ca cac khdi tai nguyén va ky hiéu cho cude
truyén dudng xuéng. Theo mdt khia canh, viéc truyén dit liéu dudi dang cude truyén SFN

c6 thé cai thién do tin cdy ctia cudc truyén so v6i cude truyen tir mot TRP.

Cudc truyén SEN thong subt co thé str dung trang thai mot TCI trong d6 hai hodc
nhiéu TRP truyén tin hi¢u tham chiéu dudi dang cudc truyén SFN. UE ¢6 thé nhan tin hiéu
tham chiéu két hop va x4c dinh tua-ddng vi tri (quasi-co-location - QCL) dé nhéan cude
truyén dudng xubng. Trai lai, trong cudc truyén SFN khong thong sudt, hai hodc nhiéu
trang thai TCI ¢6 thé dugc chi béo cho UE. Mdi TRP ¢6 thé truyén tin higu tham chiéu
khac theo mot trong sb céac trang thai TCI. UE cé thé nhan c4c tin hiéu tham chiéu khac

nay va xac dinh QCL hdn hop dua trén céc tin hiéu tham chiéu khac nay.

Chi bao vé cudc truyén SFN khong thong sudt ¢6 thé phirc tap hon chi bdo vé cudc

truyén SFN thong subt. Ddi véi cude truyén SEN thong sudt, tram gdc c6 thé truyén thong
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tin didu khién dudng xubng (downlink control information - DCI) chi béo cac trang thai
TCI cho cudc truyén SFN thong sudt, va UE ¢6 thé nhan cudc truyén SFN theo cing cach
nhu cudc truyén tir mot TRP (ttc 13, ban chit SFN cta cudc truyén 13 thong sudt dén UE).
Tréi lai, dbi voi SFN khong thong subt, UE xac dinh QCL hdn hop. Do dd, UE ¢6 thé thuc
hién hoat dong bd sung cho céc cude truyén SFN khong thong sudt khi DCI bao gom hai
hoic nhidu TCIL. Chi béo v hai trang thai TCI trong DCI, tuy nhién, cfing c6 thé duoc sir
dung dé chi bao cac cudc truyén dugce ghép kénh. Chéng han, cic cudc truyén ghép kénh
phan chia theo thdi gian (time division multiplexed - TDM) ¢c6 thé sir dung céc trang thai
TCI khac nhau cho céac ky hiéu khac nhau, cac cudc truyén ghép kénh phan chia theo tan
s6 (frequency division multiplexed - FDM) c6 thé st dung céc trang thai TCI khac nhau
cho cac khéi tai nguyén khac nhau, hodc céc cudce truyén ghép kénh phan chia theo khong
gian (space division multiplexed - SDM) ¢c6 thé str dung cac trang thai TCI khéc nhau cho
céc 16p khéc nhau.

Theo mdt khia canh cta sang ché, UE ¢c6 thé nhan DCI chi bao hai ho#c nhiéu trang
thai TCI va c6 thé phan biét cude truyén SFN duge chi bao tlr cude truyén duoc ghép kénh.
N6i cach khac, UE c6 thé phan biét hai hodc nhidu trang thai TCI ma ap dung cho tat ca
cac cdng tin hiéu tham chiéu giai didu ché (demodulation reference signal - DMRS) hodc
tAt ca cac 16p truyén qua tht ca cac khdi tai nguyén va ky hiéu cho cudc truyén duong
xudng tlr c4c trang thai TCI ma &p dung cho cac tip hop cdng DMRS khac nhau hodc cac
tap hop khéi tai nguyén hodc ky hiéu khéc nhau.

Ngoaira, DCI ¢6 thé dugc truyén trén kénh diéu khién dudng xubng, nhu kénh diéu
khién dudomg xudng vat Iy (PDCCH), trong 6 PDCCH duoc truyén dudi dang cudc truyén
SFN. PDCCH c6 thé str dung cac trang thai TCI gidng nhau hoc céc trang thai TCI khac
nhau cho cudc truyén SFN sovéi cudce truyén SFN cho PDSCH duoc lép lich b1 DCI. UE
c6 thé gia dinh cac trang thai TCI 1a gidng nhau khi DCI khéng chi bao trang thai TCL.

Mot sb khia canh ctia cac hé théng vién thong s& dugce trinh bay c6 tham chiéu dén
céc thiét bi va phuong phap khac nhau. Cac thiét bi va phuong phap nay s& dugc md ta
trong phan md ta chi tiét sau ddy va duoc minh hoa trén cdc hinh v& kém theo bang cac
khéi, thanh phén, mach, quy trinh, thuét toan khéc nhau, v.v. (goi chung la “phén t”). Cac
phin tr ndy ¢ thé duoc trién khai bang cach st dung phan ctmg dién ti, phin mém may

tinh hodc su két hop bat ky ctia chung. Viéc céac phén ttr d6 dugoe trién khai dudi dang phén
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cung hay phﬁn mém phu thudc vao céc rang budc v thiét ké va ung dung cu thé ap dat 1én

toan bo hé théng.

Chéng han, phr?m ttz, hodc bét ky phé‘ln nao cua phén tl hodc bat ky su Kkét hop nao
cta cac phan tir c6 thé dugce trién khai nhu mot “hé thdng xtr Iy”” bao gdm mot hodc nhiéu
bd xtir 1y. Céc vi du cua cdc bd xir ly bao g0m cac bo vi xit Iy, cac bd vi diéu khién, cac bd
xir ly @b hoa (graphics processing unit - GPU), bd xir Iy trung tdm (central processing unit
- CPU), cac bd xir Iy ing dung, cac bo xur ly tin hi¢u ky thuét sb (digital signal processor
- DSP), cac bd xir Iy tinh toan tap 1énh rut gon (reduced instruction set computing - RISC),
céc hé théng trén chip (systems on a chip - SoC), cac bd xir ly bang tdn co s&, cic mang
cdng lap trinh duge theo truong (field programmable gate array - FPGA), cac thiét bi logic
1ap trinh duge (programmable logic device - PLD), cdc may trang théi, bo logic cdng, cac
mach phr?m cing roi rac, va phén ctmg phu hop khéc duogc tao cAu hinh d thuc hién céc
chttc ndng khac nhau dugc mo ta xuyén sudt sang ché. Mot hodc nhidu bd xtt 1y trong hé
théng xr Iy c6 thé thuc thi phin mém. Phin mém s& duoc hiéu theo nghia rong c6 nghia
1a c4c 1énh, c4c tap 1énh, ma, cdc doan md, ma chuong trinh, cic chuong trinh, cac chuong
trinh con, cac thanh phﬁn phén mém, cac tmg dung, cc tng dung phén mém, c4c g6i phén
mém, cac doan chuong trinh, cac doan chuong trinh con, cac dbi tuong, cac trinh c6 thé
thue thi, cac chudi thuc thi, cac thil tuc, cac chirc nang, v.v., cho du duoc goi la phén mém,

firmware, phan mém trung gian, vi ma, ngdn nglt mo ta phan cing, hay cach goi khac.

Do d6, trong mot hodc nhiéu phuong an thyc hién lam vi du, céc chirc nang dugc
md ta c6 thé duge thue hién trong phé‘m cung, ph?m mém, hoéc tb hop bét ky cta chung.
Néu duoc thuc hién trong phén mém, c4c chirc ning nay co thé duge luu trit trén hodc
dugc mi hoa dudi dang mot hodc nhiéu 1énh hodc ma trén phuong tién doc duge béng may
tinh. Phuong tién doc dugc bing méy tinh bao gdm céc phuong tién luu trit trén mady tinh,
ma 6 thé dugc goi la phuong tién bat bién doc dugc bing may tinh. Phuong tién bét bién
doc dwoc bang méy tinh c6 thé khong bao gdm cAc tin hiéu tam thoi. Phuong tién luu trix
c6 thé 12 phuong tién kha dung bét ky ma may tinh c6 thé truy cap duoc. Vi dy, va khong
gi6i han, phuong tién doc dugc bang maéy tinh nhu vy c6 thé bao gébm bd nhé truy cap
ngau nhién (random-access memory - RAM), bo nhé chi doc (read-only memory - ROM),
ROM 1ap trinh x6a dugc bang dién (electrically erasable programmable ROM -
EEPROM), b dia quang, & dia tir, thiét bi luu trit tir khéc, tb hop céc loai phuong tién doc

dugc bang may tinh néu trén, hodc phuong tién khac bét ky ma c6 thé duge ding dé luu

7
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trtt ma thuc thi duoc béng may tinh dudi dang céc 1énh hodc cAu tric dit liéu ma may tinh
c6 thé truy cap duoc. Fig.1 1a so @ minh hoa mot vi du vé hé théng truyén thong khong
day va mang truy cap 100. He théng truyén thong khong day (con duoc goi 1a mang dién
rong khong day (wireless wide area network- WWAN)) bao gbm céc tram gde 102, cac
UE 104, 161 go6i phat trién (Evolved Packet Core - EPC) 160, va mang 15i khac 190 (vi dy,
1561 5G (5G Core - 5GC)). Cac tram g6c 102 ¢6 thé bao gdm cic 6 macro (tram gdc di dong
cdng suit cao) va/hodc céc 6 nho (tram gbc di dong cong suit thap). C4c 6 macro bao gdm

céc tram goc. Cac 6 nhd gdbm 6 femto, 6 pico, va & micro.

Theo mot khia canh, mot hodc nhiéu trong s6 cac UE 104 c6 thé bao gém thanh phén
bd thu SFN 140 ma nhan cudc truyén SEN dua trén hai hoac nhiéu trang thai TCI dugc chi
béo va QCL duoc xac dinh. Thanh phan b thu SFN 140 ¢6 thé bao gdm thanh phan ciu
hinh 142 ma nhan ban tin cAu hinh nhu ban tin diéu khién tai nguyén vo tuyén (radio
resource control - RRC) hoic phéan tir diéu khién diéu khién truy cap mai truong (MAC-
CE) ma chi bao su phén biét ctia céc cudc truyén SFN. Thanh phan bd thu SFN 140 c6 thé
bao gdm bd gidi ma DCI 144 ma nhan DCI chi bao hai hodc nhiéu trang thai TCI. Thanh
phén bd thu SFN 140 c6 thé bao gdm thanh phan phén biét 146 ma phén biét hai hogc
nhiéu trang thai TCI cho cudc truyén SFN tir hai trang thai TCI cho cac cudc truyén duoc
ghép kénh. Thanh phin bo thu SFN 140 ¢6 thé bao gdm bd tao QCL 148 ma tao QCL hon
hop dua trén hai hodc nhidu trang thai TCI nay. Thanh phan bd thu SFN 140 ¢6 thé bao
gdm bd thu PDSCH 149 ma nhan cudc truyén dudng xudng, nhu PDSCH, dua trén QCL
hdn hop.

Theo mot khia canh, mot hoc nhidu trong s6 tram gbc 102 ¢6 thé bao gdm thanh
phén bd phat SFN 198 ma truyén DCI chi bao hai hodc nhiéu trang thai TCI cho cudc
truyén SFN va truyén PDSCH, tlr hai hodc nhiéu TRP, du6i dang cudc truyén SFN. Nhu
duoc thé hién trén cac Fig. 6 va Fig.7, thanh phin bd phat SFN 198 c6 thé bao gdm, chang
han, b6 tao DCI 642 ma truyén DCI chi bao hai hogc nhiéu trang thai TCI cho PDSCH ma
ap dung cho tAt c& cac cong DMRS hoic tit ca cac 16p truyén qua tit ca cac khéi tai nguyén
va k¥ hiéu cho PDSCH. Thanh phin b6 phat SFN 198 ¢6 thé bao gom bd tao PDSCH 644
ma truyén PDSCH tir hai hozc nhidu TRP, mdi trong s6 cac TRP twong ing v6i mdt trong
sb cac trang thai TCL.
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Cac tram géc 102 duoc tao cAu hinh cho 4G LTE (duoc goi chung 1a mang truy cép
vO tuyén mat dat ctia hé thdng vién thong di dong toan cAu cai tién (Evolved Universal
Mobile Telecommunications System (UMTS) Terrestrial Radio Access Network - E-
UTRAN)) c6 thé giao tiép v6i EPC 160 thong qua céc lién két backhaul thir nhat 132 (vi
du, giao dién S1) ma co thé co6 day hodc khong day. Cac tram géc 102 duge tao ciu hinh
cho 5G NR (duoc goi chung 1a RAN thé hé tiép theo (NG-RAN)) c6 thé giao tiép v6i mang
16i 190 thong qua céc lién két backhaul thir hai 184, ma ¢6 thé 1a c6 day hodc khong day.
Ngoai cac chire ndng khéac, cac tram géc 102 ¢6 thé thuc hién mét hoac nhiéu trong 36 cac
chirc ning sau: chuyén dit liéu ngudi dung, ma hoa va giai ma kénh vo tuyén, bao vé tinh
toan ven, nén ti€u dé, chirc nadng diéu khién tinh di dong (vi du, chuyén giao, két ndi kép),
phéi hop nhidu lién 6, thiét 14p va ngt két ndi, can bang tai, phan bd ddi véi cac ban tin
téng khong truy cdp (non-access stratum - NAS), chon nit NAS, déng bo hoa, chia sé
mang truy cdp vo tuyén (Radio access network - RAN), dich vu quang b4 va phat da huéng
da phuong tién (multimedia broadcast multicast service - MBMS), do theo thu€ bao va
thiét bi, quan ly théng tin RAN (RAN information management - RIM), tim goi, dinh vi,
va glri ban tin canh b4o. Céac tram gbc 102 c6 thé truyén thong truc tiép hodc gidn tiép (vi
du, thong qua EPC 160 hodc mang 151 190) véi nhau thong qua céac lién két backhaul thir
ba 134 (vi du, giao dién X2). Cac lién két backhaul tht ba 134 c6 thé c6 day hodc khong
day.

Céc tram gbc 102 ¢6 thé truyén thong khong day véi cac UE 104. MB&i tram gbc 102
¢6 thé cung cip su phu séng truyén thong cho khu vuc phu séng dia Iy 110 tuong tmg. C6
thé c6 cac khu vuc pht séng dialy 110 chdng 14n. Vi du, 6 nho 102' ¢6 thé ¢6 khu vuc phi
soéng 110" chdng 14n 1én khu vuc phti séng 110 ctia mdt hodc nhidu tram gdc macro 102.
Mang ma c6 ca 6 nhd va cac 6 macro ¢ thé dugc goi 12 mang khong d6ng nhét. Mang
khong ddng nhét c6 thé cling c¢6 cic nut B cai tién (Evolved Node B - eNB) trong nha
(Home eNB - HeNB) ma 6 thé cung cép dich vu cho nhém han ché dugc biét dén 1a nhém
thué bao kin (closed subscriber group - CSG). Céc lién két truyén thong 120 giita céc tram
gbc 102 va cac UE 104 ¢6 thé bao gdm cac cudc truyén duong 1én (uplink - UL) (con goi
1a lién két nguoc) tir UE 104 dén tram gbc 102 va/hodc cac cudc truyén dudong xudng
(downlink - DL) (con goi 1a lién két xudi) tir tram gde 102 dén UE 104. Céc lién két truyén
thong 120 c6 thé s dung cdng nghé anten nhidu dAu vao va nhidu dau ra (multiple-input

and multiple-output - MIMO), bao gbm ghép kénh khong gian, diéu hudéng chum séng,
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va/hodc phan tap truyén. Céc lién két truyén thong c6 thé qua mot hodc nhiéu séng mang.
Céc tram gbe 102/cac UE 104 c6 thé si dung bang thong phd 1én dén ¥ MHz (vi dy, 5, 10,
15, 20, 100, 400, v.v. MHz) cho mdi séng mang dugc phan bd trong cdng gdp séng mang
1én t6i tong 1a Yx MHz (x séng mang thanh phan) sir dung dé truyén theo mdi huéng. Céc
song mang co thé gan k& hoic c6 thé khong gan ké v6i nhau. Viée phan bd cac séng mang
c6 thé khong dbi xtmg d6i véi DL va UL (vi du, séng mang ¢6 thé dugc phan bd cho DL
it hon hodc nhiéu hon so v&i cho UL). Céc séng mang thanh phan c6 thé bao gbm song
mang thanh phin so cip va mdt hoic nhiéu séng mang thanh phan tha cép. Séng mang
thanh phan so cip c6 thé dugc goi 1a 6 so cip (primary cell - PCell) va séng mang thanh
phan thir cip 6 thé duoc goi 1a 6 thtr cAp (secondary cell - SCell).

Céac UE 104 nhat dinh c6 thé truyén thong véi nhau bang cach st dung lién két
truyén thong tir thiét bi dén thiét bi (device-to-device - D2D) 158. Lién két truyén thng
D2D 158 c6 thé sit dung phé DL/UL WWAN. Lién két truyén thong D2D 158 c6 thé st
dung mot hoic nhidu kénh lién két phu, nhu kénh phat quang ba lién két phu vat ly
(physical sidelink broadcast channel - PSBCH), kénh khém pha lién két phu vat ly
(physical sidelink discovery channel - PSDCH), kénh chia sé li€n két phu vat Iy (physical
sidelink shared channel - PSSCH) va kénh didu khién lién két phu vat ly (physical sidelink
control channel - PSCCH). Truyén thong D2D ¢6 thé thong qua nhidu hé théng truyén
théng D2D khong day, chéng han nhu FlashLinQ, WiMedia, Bluetooth, ZigBee, Wi-Fi
dya trén chuin TEEE 802.11, LTE, hoac NR.

Hé théng truyén thong khong day c6 thé con bao gdbm diém truy cép (access point -
AP) Wi-Fi 150 truyén thdng v6i cc tram (station - STA) Wi-Fi 152 thong qua céc lién két
truyén thong 154 trong phd tan sb duge mién cip phép 5 GHz. Khi truyén thong trong phd
tin s6 dugc midn cp phép, cac STA 152/ AP 150 c6 thé thuc hién danh gid kénh rdi (clear
channel assessment - CCA) trude khi truyén thong dé xac dinh xem kénh c6 kha dung

khong.

O nhé 102’ ¢ thé hoat dong trong phd tan s duge cap phép va/hoic duge mién cép
phép. Khi hoat dong trong phd tan sb dwgc mién cAp phép, 6 nhé 102' ¢6 thé s dung NR
va st dung phd tan s6 dugc mién cép phép 5 GHz gidng nhu dugc st dung béi AP Wi-Fi
150. O nhod 102, trién khai NR trong phd tan s& duge mién cip phép, c6 thé ting cuong

ving phu séng va/hodc ting dung luong ctia mang truy cép.

10
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Pho dién tir thuomng dugce chia nho ra, dua vao tan sd/budc song, thanh céc bac, bang
tAn, kénh, v.v. khac nhau. Trong cong nghé 5G NR, hai bang tAn hoat dong ban dau dugc
x4c dinh 12 cac chi s dai tAn s FR1 (410 MHz - 7,125 GHz) va FR2 (24,25 GHz - 52,6
GHz). Céc tan s6 ndm gitta FR1 va FR2 thuong duoc goi 1a cac tan sb bang tan trung. Mic
di mot phan cta FR1 16n hon 6 GHz, nhung FR1 thuong dwoc goi la (dung thay thé cho
nhau) bang tin “du6i 6 Ghz” trong nhidu tai lidu va bai bao. Van d tén goi twong tu doi
khi xay ra v6i FR2, doi khi con duoc goi la (dung thay thé cho nhau) bang tan “séng
milimet” (millimeter wave - mmW) trong céc tai liéu va bai bdo, mgc du khéac véi bang
tan sb cuc cao (extremely high frequency - EHF) (30 GHz — 300 GHz) ma thuong dugc
Lién minh vién théng qubc té (International Telecommunications Union - ITU) x4c dinh

Y
A 13

1a bang tan “séng milimet”.

Vi nhitng khia canh dé cp ¢ trén, trr khi dugc trinh bay cu thé, can hiéu réng thuat
nglt “dudi 6 Ghz” hodc tuong tu, néu duoc st dung & day, co thé thé hién chung cho cac
tAn s6 ma nhd hon 6 GHz, ¢6 thé nam trong FR1, hodc ¢6 thé bao gdm céc tan sé bang tan
trung. Hon nita, trir khi c¢é quy dinh cu thé khéc, cin hiéu rang thuat ngit “séng milimet”
hodc twong tu, néu duge st dung & day, co thé thé hién chung cho céc tin s6 ma co thé
bao gdm céc tn sb bang tan trung, c6 thé nam trong FR2, hoic ¢6 thé nim trong bang tin
EHF. Céc cudc truyén thong st dung bang tan s6 vO tuyén mmW c6 @6 suy hao duong
truyén cuc cao va pham vi ngén. Tram gbc mmW 180 c6 thé st dung bude diéu huéng

chum song 182 v4i UE 104 dé bu cho suy hao duong truyén va pham vi ngan.

Tram gdc 180 ¢6 thé truyén tin hiéu dugc didu huéng chum séng dén UE 104 theo
mét hodic nhidu huéng truyén 182'. UE 104 c¢6 thé nhan tin higu dugc diéu huéng chum
séng tir tram gbc 180 theo mdt hodc nhiéu huéng nhan 182". UE 104 con ¢ thé truyén fin
hiéu dugc diéu huéng chiim séng dén tram gdc 180 theo mot hodc nhiu huéng truyén.
Tram géc 180 c6 thé nhan tin hiéu dugc diéu huéng chim séng tir UE 104 theo mot hodc
nhiéu huéng nhén. Tram géc 180/UE 104 c6 thé thuc hién huén luyén chum dé x4c dinh
c4c hudéng nhan va truyén t5t nhat cho mdi trong sé tram gbc 180/UE 104. Céc huéng
truyén va nhan cho tram gbc 180 ¢ thé gidng nhau hodc ¢6 thé khong gidng nhau. Cac

huéng truyén va nhan cho UE 104 ¢6 thé gidng nhau hodc c6 thé khong gidng nhau.

EPC 160 c6 thé bao gdm thuc thé quan Iy di dong (Mobility Management Entity -
MME) 162, caic MME khéac 164, cdng phuc vu 166, cong dich vu quang ba va phét da

11
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hudng da phuong tién (Multimedia Broadcast Multicast Service - MBMS) 168, trung tam
dich vu quang b4 va phat da huéng (Broadcast Multicast Service Center - BM-SC) 170,
va cbng mang dit lidu goi (Packet Data Network - PDN) 172. MME 162 ¢6 thé truyén
thong v&i may chii thué bao trong nha (Home Subscriber Server - HSS) 174. MME 162 1a
nut didu khién xir Iy bao hiéu gitta cac UE 104 va EPC 160. N6i chung, MME 162 cung
cép su quan 1y kénh mang va két ndi. T4t ca cac goi giao thirc Internet (Internet protocol -
IP) ngudi dung duge truyén qua cdng phuc vu 166, ma béan than né dugce két ndi v6i cong
PDN 172. Céng PDN 172 cung cip su phan bd dia chi UE IP ciing nhu céc chic nang
khac. Céng PDN 172 va BM-SC 170 dugc két ndi v6i cac dich vu IP 176. Céc dich vu IP
176 ¢6 thé bao gém Internet, Intranet, hé théng con da phwong tién IP (IP Multimedia
Subsystem - IMS), dich vu truyén phat truc tiép PS, va/hodc cac dich vu IP khac. BM-SC
170 ¢6 thé cung cép céc chiic ning @& cung cép va phan phéi dich vu ngudi ding MBMS.
BM-SC 170 ¢6 thé déng vai trod 1a diém vao dé truyén MBMS ctia nha cung cip ndi dung,
c6 thé duoc st dung dé cép phép va khdi tao dich vy kénh mang MBMS trong mang di
dong mit dat cong cong (public land mobile network - PLMN), va ¢6 thé duge str dung dé
1ap lich cac cudc truyén MBMS. Céng MBMS 168 c6 thé duge st dung dé phan bd luu
luong MBMS cho céc tram géc 102 thudc ving mang mot tan sb quang ba va phat da
huéng (Multicast Broadcast Single Frequency Network - MBSFN) dé phat quang ba mot
dich vu cu thé va c6 thé chiu trach nhiém quéan Iy phién (bat diu/dimg) va thu thap thong

tin tinh cudc lién quan dén eMBMS.

Mang 161 190 c6 thé bao gdm chirc ning quéan ly truy cép va di dong (Access and
Mobility Management Function - AMF) 192, cac AMF khéc 193, chirc nang quan ly phién
(Session Management Function - SMF) 194 va chic ndng mat phing ngudi dung (User
Plane Function - UPF) 195. AMF 192 c6 thé truyén thong véi quan 1y dit liéu thdng nhét
(Unified Data Management - UDM) 196. AMF 192 la nut diéu khién xr 1y bao hiéu gitta
cac UE 104 va mang 151 190. No6i chung, AMF 192 cung cép dong QoS va quén ly phién.
T4t ca cac goi giao thirc Internet (Internet protocol - IP) ctia ngudi dung dugc chuyén qua
UPF 195. UPF 195 cung cAp su phan bd dia chi UE IP ciing nhu c4c chirc nang khac. UPF
195 duoc két ndi véi cac dich vu IP 197. Céc dich vu IP 197 c¢6 thé bao gdm Internet,
Intranet, hé thdng con da phuong tién IP (IP Multimedia Subsystem - IMS), dich vu truyén
phat truc tiép PS, va/hoac cac dich vu IP khéc.

12
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Tram géc c6 thé bao gém va/hodc dugce goi 1a gNB, nut B, nat B cai tién - eNB),
diém truy cép, tram thu phat gbc, tram gbc vO tuyén, bd thu phat vo tuyén, chtic ning thu
phat, bo dich vu co ban (basic service set - BSS), bo dich vu m¢& rong (extended service
set - ESS), diém thu phét (transmit reception point - TRP) hodc mét s6 thuat ngit thich hop
khac. Tram gbc 102 cung cip diém truy cap dén EPC 160 hodc mang 15i 190 cho UE 104.
Cac vi du vé UE 104 bao gdm dién thoai di dong, dién thoai thong minh, dién thoai theo
giao thirc khéi tao phién (session initiation protocol - SIP), may tinh xach tay, thiét bi sb
hd trg c4 nhan (personal digital assistant - PDA), v0 tuyén vé tinh, hé thdng dinh vi toan
cAu, thiét bi da phuong tién, thiét bi video, trinh phat 4m thanh s6 (vi du, trinh phat MP3),
méy anh, ban giao tiép trd choi dién tir, méy tinh bang, thiét bi thong minh, thiét bi mang
duoe, xe cd, ddng hd do dién, thiét bi bom xang, thiét bi nha bép 1én hodc nho, thiét bi
cham séc sirc khoe, thiét bi ciy ghép, bd cam bién/bd phat ddng, man hinh hodc bat ky
thiét bi c6 chirc ning twong tu khac. Mot sé UE 104 c6 thé dugce goi 1a cac thiét bi IoT (v
du, méy tinh tién dd xe, thiét bj bom xang, 16 nuéng banh, xe ¢d, thiét bi theo doi tim,
v.v.). UE 104 cling co thé duoc goi 1a tram, tram di dong, tram thué bao, don vi di dong,
don vi thué bao, don vi khong day, don vi tir xa, thiét bi di dong, thiét bi khong ddy, thiét
bi truyén thong khong day, thiét bi tir xa, tram thué bao di dong, dAu cubi truy cap, ddu
cubi di dong, dau cudi khong day, dau cudi tir xa, thiét bi cim tay, dai Iy ngudi dung, may

khach di ddng, may khach hodc mét thuat ngir phit hop khéc nao do.

Mic dit phdn mo ta sau ddy c6 thé tap trung vao 5G NR, nhung céc khai niém duoc
md ta & day c6 thé ap dung cho céc linh vuc twong tu khac, nhu cong ngh¢ LTE, LTE-A,
CDMA, GSM va cac cong nghé khong day khac.

Fig.2A 13 so @ 200 minh hoa vi du vé khung con thtt nhit trong ciu tric khung
5G/NR. Fig.2B 14 so 6 230 minh hoa vi du vé céac kénh DL trong khung con 5G/NR.
Fig.2C la so dd 250 minh hoa vi du vé khung con th hai trong ciu trac khung SG/NR.
Fig.2D 1a so dd 280 minh hoa vi du vé cac kénh UL trong khung con 5G/NR. CAu tric
khung SG/NR ¢c6 thé 13 song cdng phan chia theo tan s (frequency division duplex - FDD)
trong d6 dbi véi tap hop séng mang con cu thé (bang thong hé thdng séng mang), cac
khung con trong tap hop séng mang con duge danh riéng cho DL hodc UL, hodc ¢o thé 1a
song cong phan chia theo thoi gian (time division duplex - TDD) trong do d6i véi tap hop
séng mang con cu thé (bang thong hé thong séng mang), cc khung con trong tap hop séng

mang con duge danh riéng cho ca DL va UL. Trong céc vi du dua ra trén Fig. 2A, Fig.2C,
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cAu trac khung SG/NR duogc gia dinh 1a TDD, véi khung con 4 dugc tao cAu hinh véi dinh
dang khe 28 (chu yéu 1a DL), trong d6 D 1a DL, U la UL, va X linh hoat dé su dung gifta
DL/UL, va khung con 3 dugc tao cAu hinh v6i dinh dang khe 34 (cha yéu la UL). Mac du
cac khung con 3, 4 dugc thé hién 14n luot véi cac dinh dang khe 34, 28, khung con cu thé
bét ky co thé duoc tao cAu hinh véi dinh dang khe bat k¥ trong cac dinh dang khe kha dung
khéc nhau 0-61. Cac dinh dang khe 0, 1 1dn luot ddu 1a DL, UL. Céc dinh dang khe khac
2-61 gdm su két hop ctia DL, UL va cc ky hiéu linh hoat. UE dugc tao cau hinh véi dinh
dang khe (theo cach dong thong qua thong tin diéu khién DL (DL control information -
DCI), hodc ban tinh/tinh thong qua b4o hi¢u didu khién tai nguyén vo tuyén (radio resource
control - RRC)) théng qua chi b4o dinh dang khe (slot format indicator - SFI) nhén duogc.
Luu y rang phan mb ta sau ddy cling 4p dung cho c4u trac khung SG/NR 1a TDD.

Céc cong nghé truyén thong khong day khac co thé ¢ ciu tric khung khac va/hodc
cac kénh khac. Khung (10 mili gidy (milisecond - ms)) c6 thé duoc chia thanh 10 khung
con ¢6 kich thude bang nhau (1 ms). Mdi khung con ¢6 thé bao gdbm mét hoic nhiéu khe
thoi gian. Céc khung con cling ¢ thé bao gdm cac khe nho, c6 thé bao gdm 7, 4 hodc 2 ky
hidu. MBi khe c6 thé bao gdm 7 hodc 14 ky hiéu, tiry thudc vao céu hinh khe. Déi v6i chu
hinh khe 0, mdi khe c6 thé bao gdm 14 ky hiéu va dbi v6i cdu hinh khe 1, mdi khe c6 thé
bao gém 7 ky higu. Cac ky hiéu trén DL ¢6 thé 1a cac ky hiéu OFDM tién t6 vong (cyclic
prefix - CP) (cyclic prefix OFDM - CP-OFDM). Céc ky hi€u trén UL ¢6 thé 1a ky hiéu
CP-OFDM (di v6i céc kich ban théng lugng cao), hoge ky higu OFDM trai phd bién dbi
Fourier roi rac (discrete Fourier transform (DFT) spread OFDM - DFT-s-OFDM) (con
duogc goi 1a ky hiéu da truy cap phén chia theo tan sd mot song mang (SC-FDMA)) (d6i
v6i céc kich ban han ché cong suét; gi¢i han trong viéc truyén dong don). S6 luong cac
khe trong khung con dua trén cAu hinh khe va sé hoc. Di v6i cdu hinh khe 0, cac s6 hoc
khac nhau p 0 d@én 5 cho phép tuong tmg 1, 2, 4, 8, 16 va 32 khe trén mdi khung con. Dbi
v6i cu hinh khe 1, cac s& hoc khac nhau tir 0 dén 2 cho phép twong tmg v6i 2, 4 va 8 khe
trén mdi khung con. Theo do, d6i v6i cAu hinh khe 0 va sb hoc p, ¢6 14 ky hiéwkhe va 2#
khe/khung con. Khoang cach séng mang con va d6 dai/thdi khoang cua ky hi€u la mot
ham cta sb hoc. Khoang cach séng mang con c6 thé bang 2# = 15 kHz, trong d6 u 13 sb
hoc tir 0 dén 5. Nhu vy, s6 hoc p = 0 c6 khoang cach séng mang con la 15 kHz va s6 hoc
u =5 c6 khoang céch séng mang con 1a 480 kHz. D9 dai/thoi khoang cua ky hiéu ti 1€

nghich vé&i khoang cach séng mang con. Cac Fig. 2A dén Fig.2D dwa ra mot vi du cla chu
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hinh khe 0 v6i 14 ky hiéu trén mdi khe va s& hoc p = 2 v6i 4 khe trén mdi khung con. Thoi
khoang khe 12 0,25 ms, khoang cach séng mang con 12 60 kHz, va thoi khoang ky hiéu xap
xi 16,67 us.

Luéi tai nguyén c6 thé dugce st dung dé bidu dién cAu truc khung. Mdi khe thi gian
bao gdm khbi tai nguyén (resource block - RB) (con duge goi la RB vt ly (physical RB -
PRB)) trai dai trén 12 séng mang con lién tiép. Ludi tai nguyén dugc chia thanh nhiéu
phan tir tai nguyén (resource element - RE). S4 lugng cac bit dugc mang bdi mdi RE phu

thudc vao so do diéu che.

Nhu dugc minh hoa trén Fig.2A, mot s6 RE mang tin hi¢u tham chiéu (reference
signal - RS) (tin hiéu hoa tiéu) cho UE. RS ¢6 thé bao gdm RS giai didu ché (demodulation
RS - DM-RS) (duoc bidu thi 12 R¢ cho mot cAu hinh cu thé, trong d6 100x 1a s6 cong,
nhung c6 thé ¢6 céc cAu hinh DM-RS khéc) va céc tin hiéu tham chiéu thong tin trang thai
kénh (channel state information reference signal - CSI-RS) dé uéc luong kénh tai UE. RS
ciing ¢6 thé bao gdm RS do chum (beam measurement RS - BRS), RS tinh chinh chum
(beam refinement RS - BRRS), va RS theo d&i pha (phase tracking RS - PT-RS).

Fig.2B minh hoa vi du vé cac kénh DL khéc nhau trong khung con ctia khung. Kénh
diéu khién dudng xudng vét Iy (physical downlink control channel - PDCCH) mang thong
tin didu khién dwong xubng (downlink control information - DCI) trong mot hodc nhiéu
phan tir kénh diéu khién (control channel element - CCE), mdi CCE bao gdm chin nhém
RE (RE group - REG), mdi REG bao gbm bén RE lién tiép trong mot ky hiéu OFDM. Tin
hiéu ddng bd so cap (PSS) c6 thé nam trong ky hiéu 2 ctia cac khung con cu thé ctia khung.
PSS duoc sir dung bdi UE 104 dé xac dinh su dinh thoi khung con/ky hiéu va dinh danh
16p vét ly. Tin hi€u ddng bd thir cép (secondary synchronization signal - SSS) ¢6 thé nam
trong ky hiéu 4 cta cac khung con cu thé cta khung. SSS dugc UE sir dung dé xac dinh
sé nhom dinh danh 6 16p vat Iy va dinh thoi khung v6 tuyén. Dya trén dinh danh 16p vét
Iy va sé nhém dinh danh 6 16p vét Iy, UE c6 thé xac dinh ma dinh danh 6 vat ly (physical
cell identifier - PCI). Dua trén PCI, UE ¢6 thé xac dinh vi tri cia DM-RS dé cap & trén.
Kénh phat quang ba vat 1y (physical broadcast channel - PBCH), ma mang khéi thong tin
chinh (master information block - MIB), ¢6 thé dugc nhom theo logic véi PSS va SSS aé
tao thanh khéi tin hiéu ddng bd (synchronization signal - SS)/PBCH. MIB cung cép sb

lugng cac RB trong bang thong hé théng va s khung hé théng (system frame number -
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SFN). Kénh PDSCH mang dit liéu nguoi dung, thong tin hé théng phat quang b4 khong
duoc truyén qua PBCH, ching han nhu céc khéi thong tin hé théng (system information

block - SIB), va ban tin tim goi.

Nhu dugce thé hién trén Fig.2C, mot s6 RE mang DM-RS (dugc chi bdo 12 R cho
mot cau hinh cu thé, nhung cé thé ¢6 cac cAu hinh DM-RS khac) dé ude lugng kénh & tram
gbc. UE ¢6 thé truyén DM-RS cho kénh diéu khién duomg 1én vat Iy (physical uplink
control channel - PUCCH) va DM-RS cho kénh dung chung dudng 1én vat ly (physical
uplink shared channel - PUSCH). PUSCH DM-RS ¢6 thé dugc truyén trong mot hodc hai
ky hiéu thr nhat ctia PUSCH. PUCCH DM-RS c6 thé dugc truyén theo cac céu hinh khéc
nhau tuy thudc vao viéc PUCCH ngin hay dai duoc truyén va tiry thudc vao dinh dang
PUCCH cu thé duoc st dung. UE c6 thé truyén céc tin hiéu tham chiéu tham do (sounding
reference signal - SRS). SRS ¢6 thé dugc truyén trong ky hiéu cudi cling cua khung con.
SRS ¢6 thé ¢6 céu tric rang luge va UE ¢6 thé truyén SRS trén mot trong sd cac rang luoc.
SRS ¢6 thé duoc st dung boi tram gde dé ude lugng chét luong kénh dé cho phép viéc 1ap

lich phu thudc tan s trén UL.

Fig.2D minh hoa vi du vé cac kénh UL khéac nhau trong khung con cua khung.
PUCCH ¢6 thé duoc dinh vi nhu dugce chi bdo trong mot cu hinh. PUCCH mang thong
tin diéu khién dudng 1én (uplink control information - UCI), nhu céc yéu cau 14p lich, chi
béo chit lwong kénh (channel quality indicator - CQI), chi bdo ma tran tién ma héa
(precoding matrix indicator - PMI), chi bédo hang (rank indicator - RI), va phan hdi HARQ
ACK/NACK. Kénh PUSCH mang dit li¢u va con ¢o thé duoc dung d& mang b4o céo tinh
trang bd dém (buffer status report - BSR), bdo cdo thong khoang cong suit (power
headroom report - PHR), va/hodc UCIL.

Fig.3 1a so dd khéi cta tram gbc 310 truyén thong v6i UE 350 trong mang truy cép.
Trong DL, céc géi IP tir EPC 160 cé thé dugc cung cip cho bd diéu khién/bo xtr Iy 375.
B6 didu khidn/bd xi 1y 375 thuc hién chirc nang 16p 3 va 16p 2. Lép 3 bao gdm 16p dicu
khién tai nguyén vo tuyén (radio resource control - RRC), va 16p 2 bao gbm 16p giao thirc
thich tmg dit liéu dich vu (service data adaptation protocol - SDAP), 16p giao thtrc hoi tu
dit liéu goi (packet data convergence protocol - PDCP), 16p diéu khién lién két v6 tuyén
(radio link control - RLC), va 16p diéu khién truy cap mdi truong (medium access control

- MAC). B didu khién/bd xtt Iy 375 cung cép chirc nang 16p RRC lién quan dén viéc phat
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quang ba thong tin hé théng (vi du, MIB, SIB), diéu khién két ndi RRC (vi du, tim goi két
ndi RRC, thiét 1ap két néi RRC, stra ddi két ndi RRC, va gidi phong két néi RRC), tinh di
dong gitra cac cong nghé truy cip vo tuyén (radio access technology - RAT), va c4u hinh
do dé bao cao do UE; chirc ning 16p PDCP lién quan dén viéc nén/giai nén tiéu d&, bao
méat (mi hoa, gidi ma, bao vé tinh toan ven, xdc minh tinh toan ven), va cac chtrc niang hd
trg chuyén giao; chirc ning 16p RLC lién quan dén viéc chuyén cac don vi dit lidu goi
(packet data unit - PDU) 16p trén, stra 18i qua ARQ, ghép ndi, phan doan va ghép lai cac
don vi dir liéu dich vu (service data unit - SDU) RLC, phan doan lai cac PDU dit liéu RLC,
va sip xép lai cac PDU dit liéu RLC; va chtrc nang 16p MAC lién quan dén viéc 4nh xa
gifra céc kénh logic va cac kénh truyén tai, ghép kénh cic SDU MAC véo céc khdi truyén
tai (transport block - TB), giai ghép kénh cac SDU MAC tir cic TB, bdo céo thdng tin 1ap

lich, stra 18i qua HARQ, x1 Iy wu tién, va uu tién kénh logic.

Bo xi Iy truyén (transmit - TX) 316 va bd xtt Iy nhén (receive - RX) 370 thyc hién
chirc nang 16p 1 két hop v&i mot s6 chirc nang xtr 1y tin hiéu. Lép 1, bao gbm 16p vit ly
(physical - PHY), c6 thé bao gdm phat hién 13i trén cdc kénh truyén tai, ma héa/gidi ma
stra 10i truéc (forward error correction - FEC) ctia cic kénh truyén tai, dan xen, so khép
tdc d6, 4nh xa 1én céc kénh vat 1y, didu ché/giai diéu ché cac kénh vét ly, va xr Iy anten
MIMO. Bb xit Iy TX 316 xit Iy 4nh xa t6i cdc chom tin higu dya trén céc so d diéu ché
khéc nhau (vi dy, khoa dich pha nhi phéan (binary phase-shift keying - BPSK), khéa dich
pha ciu phuong (quadrature phase-shift keying - QPSK), khéa dich pha M (M-phase-shift
keying - M-PSK), diéu ché bién d6 ciu phuong M (M-quadrature amplitude modulation -
M-QAM)). Céc k¥ hiéu dugc ma hoa va duge didu ché sau d6 c6 thé dwgc téach thanh cac
dong song song. Sau d6 mdi dong c6 thé duoc 4nh xa dén séng mang con OFDM, dugc
ghép kénh vdi tin hiéu tham chiéu (ching han, tin hiéu hoa tiéu) trong mién thoi gian
va/hoac tAn sb, va sau d6 dugc két hop v6i nhau nho st dung Bién d6i Fourier Nhanh
Nguoc (Inverse Fast Fourier Transform - IFFT) dé tao ra kénh vt Iy mang dong ky hiéu
OFDM mién thoi gian. Dong OFDM dugc ma hoa trudce theo khdng gian dé tao ra nhiéu
dong khong gian. Céc ude lugng kénh tir bd udc lugng kénh 374 ¢6 thé dugc str dung dé
x4c dinh so dd ma hoa va diéu ché, cling nhu dé xr Iy khong gian. Uéc lugng kénh ¢ thé
dugc suy ra tur tin hiéu tham chiéu va/hoic phan hoi diéu kién kénh duoc truyén ba1 UE

350. Sau d6, mdi dong khdng gian c6 thd dugc cung cdp cho anten 320 khéc qua b phat
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318TX riéng biét. Mdi bd phat 318TX c6 thé didu ché séng mang RF v6i dong khong gian

tuong tmg dé truyeén.

Tai UE 350, mai bd thu 354RX nhan tin hiéu qua anten 352 twong (mg cta nd. Moi
bd thu 354RX khoi phuc thong tin dugce diéu ché trén séng mang RF va cung cip thong
tin cho bo xir Iy nhan (RX) 356. BO xr Iy TX 368 va bo xtr Iy RX 356 thyc hién chirc nang
16p 1 két hop véi céc chirc nang xi 1y tin hidu khic nhau. Bd xit Iy RX 356 ¢6 thé thuc
hién xr Iy khong gian trén thong tin dé khoi phuc bat ky dong khong gian nao danh cho
UE 350. Néu nhiéu dong khong gian dugc danh cho UE 350, ching c6 thé duoc bd xtt Iy
RX 356 két hop thanh mot dong ky hiéu OFDM don nhat. Sau d6, b xit Iy RX 356 chuyén
ddi dong ky hiéu OFDM tur mién thoi gian sang mién tin s6 bang cach st dung bién dbi
Fourier nhanh (Fast Fourier Transform - FFT). Tin hi€u mién tan sb bao gdm dong ky hiéu
OFDM riéng biét cho mdi séng mang con cta tin hiéu OFDM. Céc ky hiéu trén mdi séng
mang con, va tin hiéu tham chiéu, dugc khoi phuc va giai didu ché béng cach xéc dinh cac
diém chom tin hiéu c6 kha nang xay ra nhét dugc truyén béi tram gbe 310. Céc quyét dinh
mém nay c6 thé dua vio cic udc luong kénh dugc tinh todn béi bd ude lugng kénh 358.
Céc quyét dinh mém nay sau d6 dugc giai ma va giai dan xen dé khoi phuc dit liéu va céc
tin hiéu didu khidn ma da dugce truyén ban dau béi tram gbe 310 trén kénh vat ly. Dit ligu
va céc tin hidu diéu khién sau d6 dugc cung cép cho bd diéu khién/bd xtr ly 359, ma thuc

hién chitc nang 16p 3 va 16p 2.

B didu khidn/bd xir Iy 359 c6 thé dugc lién két v6i bd nhé 360 luu trit cac ma
chuong trinh va dit liéu. Bo nhé 360 ¢6 thé duoc goi 1a phuong tién doc duoc bang may
tinh. Trong UL, bd didu khién/bd xir 1y 359 thuc hién giai ghép kénh gitta cac kénh truyen
tai va kénh logic, ghép lai goi, giai ma, gidi nén tiéu d&, va xir Iy tin hidu diéu khién dé
khéi phuc céc goi IP tir EPC 160. Bo diéu khién/bd xtt Iy 359 ciing chiu trach nhi¢m phat
hién 161 bﬁng céach sir dung giao thirc ACK va/hodc NACK dé hd trg cac hoat dong HARQ.

Tuong tu nhu chirc nang dugc md ta lién quan dén cudc truyén DL boi tram gbe
310, b6 didu khién/bo xir Iy 359 cung cAp chirc nang 16p RRC lién quan dén viéc thu nhan
thong tin hé théng (vi du, MIB, SIB), cac két ndi RRC, va bao cdo do; chirc nang 16p PDCP
lién quan dén viéc nén/ giai nén tiéu d8, va bao mat (ma hoda, gidi ma, bao vé tinh toan ven,
x4c minh tinh toan ven); chirc nang 16p RLC lién quan dén viéce chuyén cac PDU 16p trén,

stra 161 qua ARQ, ghép ndi, phan doan, va ghép lai cac SDU RLC, phan doan lai cac PDU
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dit liéu RLC, va sip xép lai cac PDU dit liéu RLC; va chirc nang 16p MAC lién quan dén
viéc 4nh xa giftta cac kénh logic va cac kénh truyén tai, ghép kénh cac SDU MAC vao céc
TB, giai ghép kénh cdc SDU MAC tir cac TB, bdo céo thong tin 18p lich, sta 161 qua
HARQ, x1r Iy wu tién, va wu tién kénh logic.

Cac udc lugng kénh duge thu duogc bdi bd udc luong kénh 358 tur tin hiéu tham
chiéu hodc phan hdi duoc truyén béi tram géc 310 ¢6 thé dugce sir dung bdi bd xir Iy TX
368 dé lua chon so d ma héa va didu ché thich hop, va dé tao diéu kién cho xit ly khong
gian. C4c dong khong gian do bd xir Iy TX 368 tao ra c6 thé dugc cung cap cho cac anten
352 khéc qua céc bd phét 354TX riéng biét. M&i b phat 354TX c6 thé diéu ché séng mang
RF véi dong khong gian twong ung @& truyén.

Cudc truyén UL duoc xtt 1y tai tram gbc 310 theo cach tuong tu nhu cach duge mod
ta lién quan dén chtrc ning bd thu tai UE 350. MB&i bd thu 318RX nhén tin hiéu qua anten
320 twong tmg ctia né. Mdi bo thu 318RX khoi phuc thong tin duoc didu ché trén séng
mang RF va cung cAp thong tin cho bo xir Iy RX 370.

B didu khién/bd xit 1y 375 c6 thé duge lién két v6i bd nhé 376 luu trir cac ma
chuong trinh va dir li¢u. Bo nhé 376 ¢6 thé duoc goi 1a phuong tién doc dugc b@‘mg may
tinh. Trong UL, b didu khién/bd xit Iy 375 thuc hién giai ghép kénh giita c4c kénh truyén
tai va kénh logic, ghép lai goi, giai ma, giai nén tiéu d&, xit Iy tin hiéu didu khién dé khoi
phuc cac goi IP tir UE 350. Céc gi IP tir bd didu khidn/bd xir 1y 375 ¢6 thé dugc cung cp
cho EPC 160. B4 didu khién/bd xtt Iy 375 ciing chiu trach nhiém phat hién 13i bang cach
stt dung giao thirc ACK va/hodc NACK dé hd tro cac hoat dong HARQ.

ft nht mot trong céc bd xit 1y TX 368, bd xt Iy RX 356, va bd diéu khién/bd xt Iy
359 ¢6 thé duoc tao cAu hinh dé thuc hién cac khia canh lién quan dén thanh ph?in b0 thu
SFN 140 trén Fig.1.

ft nh4t mot trong cac bd xit Iy TX 316, bd xtr Iy RX 370, va bd didu khién/bd xt Iy
375 c6 thé dugce tao cAu hinh dé thuc hién cac khia canh lién quan dén thanh phé“ln bd phéat
SFN 198 trén Fig.1.

Fig.4 1a so d 400 minh hoa vi du vé cudc truyén SFN thong sudt. Tram gbc 402 c6
thé bao gdm hai hoge nhidu TRP (vi dy, TRP thit nht 410 va TRP thir hai 412). Tram gbc
402 c6 thé dinh 18 cac trang thai TCI khac nhau, ma ¢ thé duoc tao cAu hinh cho UE 404
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qua b4o hiéu RRC va dugc kich hoat thong qua MAC-CE va/hodc bao hi¢u DCIL. Chang
han, tram gbc 402 ¢6 thé tao cdu hinh trang thai TCI tht nhit 420 ma chi truyén tir TRP
thir nhét 410 va trang thai TCI thé hai 422 ma chi truyén tir TRP thir hai 412. O mdi trong
sb cac trang thai TCI 420 va 422, TRP tuong Gmg c6 thé truyén tin hiéu tham chiéu 430,
432. UE 404 ¢6 thé x4c dinh QCL tuong tmg 450, 452 dya trén tin hiéu tham chiéu va st
dung QCL tuong tmg 450, 452 d& nhan PDSCH tuong tmg 440, 442. Ddi v6i céc cude
truyén SFN, tram gbc 402 co thé tao cAu hinh trang thai TCI tha ba 424 trong d6 tram gbe
truyén tir cd TRP tht nhit 410 va TRP thtt hai 412. O trang thai TCI thi ba 424, ca TRP
thtr nhat 410 va TRP thir hai 412 c¢6 thé truyén tin hiéu tham chiéu thit ba 434 du6i dang
cudc truyén SFN. UE 404 c6 thé nhan tin hiéu tham chiéu thi ba 434, x4c dinh QCL thi
ba 454, va nhan SFN PDSCH 444 dya trén QCL thtr ba 454. Do 49, cudc truyén SFN 1a
thong subt dén UE 404 vi UE 404 xé4c dinh QCL tir tin hiéu tham chiéu theo cing cach

cho ca c4c cudc truyén mdt TRP va cac cude truyén SFN.

Fig.5 la so dd 500 minh hoa vi du vé cudc truyén SFN khong thong subt. Tram gbc
402 ¢6 thé twong tu v6i tram gbc 402 trén Fig.4 vaco thé bao gdm hai hozc nhiéu TRP (vi
du, TRP tht nhét 410 va TRP thir hai 412). Tram gdc 402 ¢6 thé dinh rd céc trang thai TCI
khéc nhau, ma c6 thé duoc tao cAu hinh cho UE 404 qua bdo hiéu RRC va duoc kich hoat
thong qua MAC-CE va/hodc bao hi¢u DCI. Chéng han, tram géc 402 ¢6 thé tao ciu hinh
trang thai TCI thi nhat 520 ma chi truyén tir TRP tht nhat 410 va trang thai TCI thi hai
522 ma chi truyén tir TRP thir hai 412. O mdi trong sb céc trang thai TCI 520 va 522, TRP
twong (g ¢6 thé truyén tin hiéu tham chiéu 530, 532. UE 404 c6 thé xac dinh QCL tuong
rng 550, 552 dya trén tin hi¢u tham chiéu twong tmg va st dung QCL tuong tmg 550, 552
dé nhan PDSCH tuong tmg 540, 542. Déi véi cac cude truyén SFN khong thong sudt, tram
géc 402 ¢6 thé tao cAu hinh UE 404 @& nhan cudc truyén dya trén hai hodc nhiéu trang thai
TCI. Nhu dwoc minh hoa, SEN PDSCH 544 ¢6 thé dugc dua trén t6 hop 524 cla trang théi
TCI thir nhit 520 va trang thai TCI thtt hai 522. UE 404 c6 thé nh4n tin hiéu tham chiéu
tht nhat 530 va tin hiéu tham chiéu thi hai 532. UE 404 c6 thé x4c dinh QCL hon hop 554
dua trén tin hiéu tham chidu tht nhét 530 va tin hiéu tham chiéu tht hai 532. UE 404 ¢6
thé nhan SFN PDSCH 544 dya trén QCL hdn hop 554. Theo mét khia canh, cude truyén
SFN khong thong sudt c6 thé sir dung it tin higu tham chiéu hon nhung UE 404 ¢6 thé thuc
hién hoat dong bd sung dé xac dinh QCL hdn hop 554.
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Fig.6 1a so @6 600 minh hoa c4c cudc truyén théng vi du va céc thanh phan ctia tram
gbc 102 va UE 104. UE 104 6 thé bao gdm thanh phan bd thu SFN 140. Tram gbc 102
c6 thé bao gbm thanh phan bd phat SFN 198.

Thanh phan bd phat SFN 198 c6 thé bao gdm bo didu khién céu hinh 640 ma truyén
cAu hinh cung cép cho céc cudc truyén SEN. Theo mot khia canh, cac bo diéu khién ciu
hinh 640 c6 thé thuc hién tip quy tic phan biét 614 ma cho phép UE 104 phan biét cude
truyén SFN st dung hai hodc nhiéu trang thai TCI tir cudc truyén dugc ghép kénh st dung
hai trang thai TCL. Chéing han, cac b didu khién c4u hinh 640 ¢6 thé truyén ban tin RRC
610 ma cho biét rang hai hodc nhidu trang thai TCI dugc chi bdo bdi DCI 1a danh cho cuge
truydn SFN. Tt 13, ban tin RRC 610 c6 thé cho biét rang hai hogc nhiéu trang thai TCI
(vi du, trang thai TCI 624, 626) dugc chi bao bdi DCI 622 &p dung cho tht ca cac céng
DMRS hodc tat ca cac 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu cuia PDSCH
630. Bo didu khién cAu hinh 640 ¢6 thé truyén ban tin RRC 610 truée khi truyén DCI 622.
Do @6, khi UE 104 nhan DCI 622, UE 104 c6 thé dién dich hai hodc nhiéu trang thai TCI
nay dua trén ban tin RRC 610.

Theo mdt vi du khac, cac bd didu khidn cAu hinh 640 c6 thé truyén MAC-CE 612
dé thuc hién cac quy tic phan biét 614. Xem Fig.9, minh hoa vi du chi tiét vé MAC-CE
612, MAC-CE 612 c6 thé bao gbdm mot sb octet hodc byte ma c6 thé dugc dién dich boi
UE 104 d tao cAu hinh va/hodc diéu khién. Ching han, octet thit nhat 910 ¢6 thé chi béo
ID 6 phuc vu 912 va ID phin bang théng 914, va bit thit nhdt 916 ¢6 thé duge danh trudc.
Céc octet sau co thé chi bao trang thai TCI dugc kich hoat va cac diém ma tuong tng.
Ching han, octet thir hai 920 c6 thé bao gdbm ID trang thai TCI 922 cho diém ma thir nht.
ID trang thai TCI 922 c6 thé 4p dung cho TRP th& nhat. Bit thir nht 924 clia octet thr hai
920 c6 thé chi béo liéu trang thai TCI thir hai c6 di kém véi diém ma thtt nhat hay khong.
Theo mot khia canh, khi cdu hinh RRC cho phép céc cudc truyén SFN hodc cac cudc
truyén dugc ghép kénh, trang thai TCI thir hai ¢ thé 1a danh cho cudc truyén SFN hodc
cudc truyén thir hai trong sd céc cudc truyén duoc ghép kénh. Octet thir ba 930 ¢6 thé bao
gom ID trang thdi TCI tht hai 932. Theo mdt phuong an thuc hién, bit thtr nhit 934 cta
octet thir ba (tirc 14, octet cho trang thai TCI thr hai) ¢ thé dwoc danh trude vi khong can
¢6 chi b4o v& mot trang thai TCI khac cho diém ma. Theo mot khia canh, bit thir nhat 934
¢6 thé chi b4o nhan ctia cip ID trang thai TCI 922, 932 cho diém ma thr nhét. Tt 14, bit
tht nhat 934 c6 thé chi bao liéu cip ID trang thai TCI 922, 932 s& duoc st dung cho céc
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cudc truyén SFN hay cac cudc truyén duoc ghép kénh. MAC-CE 612 ¢6 thé bao gdm nhiéu
octet nhu vay chi bdo céc trang thai TCI hoat dong cho céc diém ma khéc nhau, trong d6
N 14 s luong diém ma. Chang han, bit thir nhit 944 ciia octet 940 ¢6 thé chi bdo sur hién
dién ctia cap ID trang thai TCI 942, 952 cho diém ma thir N, va bit thir nhat 954 ciia octet
950 c6 thé chi bo liéu cip ID trang thai TCI 942, 952 6 ap dung cho tat ca céc cdng
DMRS va tit ca cac 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu hay khong, trong

d6 viéc phén biét 1a dugc dua trén nhén cua diém ma TCI cta DCI.

Quay lai Fig.6, theo m¢t vi du khac, DCI 622 ¢ thé phén biét rﬁng hai hodc nhiéu
trang thai TCI nay &p dung cho tht ca cac cong DMRS hoic tat ca cac 16p truyén qua tat
ca cac khdi tai nguyén va ky hiéu cho PDSCH tir céc trang thdi TCI ma &p dung cho cac
tap hop cdng DMRS khac nhau hodc céc tép hop khéi tai nguyén hoic ky hiéu khac nhau.
Chéng han, DCI 622 c6 thé bao gdm trudng (vi dy, bit DCI 621) ma cho biét ring DCI
622 14 danh cho cudc truyén SFN. Bit DCI 621 c6 thé 1a bit dugc danh trude hodc bit tao
cAu hinh dugc cta dinh dang DCI. Theo mot vi du khac, DCI 622 ¢6 thé chi béo it nhét ba
frang thai TCI 624, 626, va 628. Chi bdo vé it nhét ba trang thai TCI c6 thé ngu y rang DCI
622 dang 14p lich cudc truyén SFN PDSCH.

Theo mot khia canh, vi tri cua DCI 622 ¢co thé phan biét réng hai hoac nhiéu trang
thai TCI nay &p dung cho tat ca cac cong DMRS hodc tAt ca cac 16p truyén qua tat ca cac
khéi tai nguyén va ky hiéu cho PDSCH tir c4c trang thai TCI ma ép dung cho céc tap hop
cdbng DMRS khéc nhau hogc céc tap hop khéi tai nguyén hodc ky hiéu khac nhau. Ching
han, tap tai nguyén didu khién (CORESET) 636 va/hogc tap khong gian tim kiém 638 c6
thé duoc tao cAu hinh dé 14p lich cac PDSCH v¢i hai hodc nhiéu trang thai TCI ma &p dung
cho tit ca cac cong DMRS hodc tat ca cac 16p truyén qua tht ca cac khi tai nguyén va ky
hiéu ctia PDSCH tuong tmg. Chéng han, ban tin RRC 610 ¢6 thé tao cau hinh tmg vién
PDCCH 620 ma duogc st dung dé chi béo rang hai hodc nhiéu trang thai TCI 4p dung cho
cdng DMRS PDCCH va tat ca cac 16p truyén qua tAt ca cac khbi tai nguyén va ky hiéu.
Ban tin RRC 610 c6 thé ap dung dugc cho mot hodc nhiéu tng vién PDCCH, tat ca cac
tmg vién PDCCH trong tap khong gian tim kiém 638, hoic tit ca cac tmg vién PDCCH
trong tt ca cac tip khong gian tim kiém két hop v6i CORESET 636.

Theo mot khia canh, DCI 622 chi bao hai hoac nhiéu trang thai TCI ¢6 thé duoc

truyén dudi dang cudc truyén SFN trong d6 hai hodc nhiéu trang thai TCI 4p dung cho
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cbng DMRS PDCCH va 16p truyén qua tit ca cdc khdi tai nguyén va ky hiéu cia DCIL.
Theo mot khia canh, DCI 622 c6 thé duoc truyén dudi dang cudc truyén SFN trén (céc)
tng vién PDCCH duoc tao cAu hinh dé 1ap lich cudce truyén SEN. Theo mdt khia canh, khi
DCI 622 duge truyén dudi dang cudc truyén SFN, DCI 622 c6 thé khong chi bao rd rang
hai hodc nhiéu trang thai TCI cho PDSCH. Thay vao do, hai hodc nhiéu trang thai TCI cho
PDCCH ciing c6 thé &p dung cho PDSCH. Ttrc 13, hai hodc nhiéu trang thai TCI ma 4p
dung cho tAt ca cac cong DMRS va tAt ca cac 16p truyén qua tAt ca cac khoi tai nguyén va
ky hiéu cho PDSCH ¢6 thé gidng v6i hai hogc nhiéu trang th4i TCI ma 4p dung cho cdng
DMRS PDCCH va 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu cia DCI. Theo
cach khéac, DCI 622 c6 thé chi b4o hai hodc nhiéu trang thai TCI ma khéc véi cc trang
thai TCI cho DCI va c6 thé ap dung duge cho PDSCH. Tirc 13, DCI 622 ¢6 thé bao gdm
treong TCI chi b4o hai hodc nhiéu trang thai TCI ma 4p dung cho tht ca cac cbng DMRS

va tt ca cac 16p truyén qua tht ca cac khdi tai nguyén va ky hiéu cho PDSCH.

Tram gbc 102 c6 thé bao gdm bé tao PDSCH 644 ma tao PDSCH dé truyén. B9 tao
PDSCH 644 c6 thé tao cac khéi truyén tai cta cac dit liéu dugc ma hdéa ma duge str dung
d4 tao céc ky hiéu OFDM dé truyén. BO tao PDSCH 644 c6 thé cung cdp cac ky hiéu
OFDM cho thanh phin b phat 648 dé truyén qua cac TRP 632 va 634.

Tram gbc 102 ¢6 thé bao gdm thanh phan bd thu 646, ma co thé bao gdm, ching
han, b thu tin sé vo tuyén (radio frequency - RF) dé nhan cac tin hidu dugc mo ta & day.
Tram gbc 102 ¢6 thé bao gém thanh phan bo truyén 648, ma c6 thé bao gdm, chang han,
bd phat RF 8 truyén céc tin hiéu duge md ta & day. Theo mot khia canh, thanh phz“m bo
thu 646 vA thanh phin bd phét 648 c6 thé dugc trién khai dudi dang b thu phat.

Nhu dugc ban luan ¢ trén lién quan dén Fig.1, UE 104 ¢6 thé bao gbm thanh phan
cAu hinh 142, bd giai ma DCI 144, thanh phan phan biét 146, bd tao QCL 148, va b¢ thu
PDSCH 149. UE 104 ciing c6 thé bao gdm thanh phan bd thu 650 va thanh phan b truyén
652. Thanh phan bd thu 650 c6 thé bao gdm, ching han, bd thu RF dé nhdn céc tin hiéu
dugc mo ta ¢ ddy. Thanh phan bd phét 652 ¢6 thé bao gdm chang han, bd phét RF dé
truyén céc tin hiéu duge mé ta & day. Theo mot khia canh, thanh phan bg thu 650 va thanh
phan bd phat 652 c6 thé dugc trién khai dudi dang bd thu phat.

Thanh phan cAu hinh 142 c6 thé nhén béan tin RRC 610 va/hodc MAC-CE 612.
Thanh phan c4u hinh 142 ¢6 thé, ching han, trich xudt ciu hinh RRC 654 tir ban tin RRC
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610. Thanh phan cAu hinh 142 c¢6 thé trich xuét c4c trang thai TCI hoat dong 656 va céc
diém ma twong tmg 658 tir MAC-CE 612. Thanh phan c4u hinh 142 ¢6 thé cung cAp mot
hodc nhiéu trong sb cau hinh RRC 654, cac trang thai TCI hoat dong 656, va cac diém ma
658 cho thanh phan phéan biét 146.

B0 giai ma DCI 144 ¢6 thé nhan DCI 622 chi bao hai hodc nhiéu trang thai TCI 624,
626, 628. Ching han, bd giai ma DCI 144 ¢6 thé dugc tao cAu hinh véi mot hodc nhidu
CORESET 636 bao gdm mot hodc nhidu tip khong gian tim kiém 638. Bo giai ma DCI
144 ¢6 thé thuc hién cac nd luc giai ma mu trén cac tmg vién PDCCH 620 cua CORESET
duge tao chu hinh 636. Sau khi giai méa thanh cong, bd giai ma DCI 144 ¢6 thé xéc dinh
DCI 622 theo dinh dang DCI. B9 giai ma DCI 144 ¢6 thé trich xuét cac trudng cta DCI
622 bao gdm cdc trang thai TCI 624, 626, 628. B) giai ma DCI 144 ¢6 thé tiry ¥ trich xuét
bit DCI 621 khi dinh dang DCI dugc tao cAu hinh véi bit DCI 621 dé chi bao céc cudc
truyén SFN. B§ giai ma DCI 144 ciing 6 thé trich xuét thdng tin 1ap lich (vi dy, cc phan
phan b tai nguyén thoi gian va tin s6) cho PDSCH 630. B¢ gidi ma DCI 144 c6 thé xéc
dinh vi trf DCI 662 dua trén (mg vién PDCCH dugc giai ma thanh cong 620, tap khong
gian tim kiém 638, va CORESET 636.

Thanh phan phan biét 146 c6 thé phan biét liéu DCI 622 chi bao hai hogc nhiéu trang
thai TCI 624, 626, 628 1a danh cho cudc truyén SFN hay cho céc cudc truyén duoc ghép
kénh. Theo mot vi du, thanh phan phan biét 146 ¢6 thé phan biét DCI 622 dua trén chu
hinh RRC 654 nhan duoc trong ban tin RRC 610. Theo mot khia canh, thanh phén phan
biét 146 c6 thé phén biét DCI 622 dua trén nhan cia diém ma TCI 658 dugc chi bao béi
MAC-CE 612. Theo mdt vi du khéc, thanh phan phan biét 146 c6 thé phan biét DCI 622
dua trén bit DCI 621. Theo mét vi du khéc, thanh phén phén biét 146 co thé phén biét DCI
622 dua trén liéu DCI 622 c6 chi bdo 3 hoac nhiéu hon 3 trang thai TCI 624, 626, 628 hay
khong. Theo mdt vi du khéc, thanh phén phéan biét 146 cé thé phan biét DCI 622 dua trén
vi tri DCI 662 trong CORESET 636, tap khong gian tim kiém 638 hodc tmg vién PDCCH
620. Chéng han, thanh phin phan biét 146 c6 thé so sanh tmg vién PDCCH 620 ma DCI
622 dugc nhan trén d6 véi tmg vién PDCCH duge chi bao boi ban tin RRC 610 1a dé lap

lich céc cude truyén SFN.

B0 tao QCL 148 co6 thé tao QCL hdn hop (vi dy, QCL hdn hop 554) dua trén hai
hoéc nhiéu trang thai TCI 656 dap lai viéc phéan biét nay. Chéng han, bd tao QCL 148 c6
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thé thu duoc QCL hdn hop tir hai hodc nhidu tin hiéu tham chiéu (vi du, tin hiéu tham
chidu 530 va tin hiéu tham chiéu 532). Mi trong s hai hodc nhiéu tin hié¢u tham chiéu

duoc két hop v6i mot trong s6 hai hodc nhiéu trang thai TCI nay.

B6 thu PDSCH 149 c6 thé nhan PDSCH 630 dua trén QCL hdn hop 554. Chang
han, b thu PDSCH 149 co6 thé ap dung céc trong sb anten cta céc tin hiéu nhan duoc cua
QCL hdn hop 554 & UE 104. Bo thu PDSCH 149 c6 thé con giai diéu ché, giai dan xen,

va giai ma céac tin hiéu nhan duoc dé x4c dinh dit liéu duoc truyén trén PDSCH 630.

Fig.7 1a so @ ludng dit liéu khai niém 700 minh hoa ludng dit lidu gifra cdc phuong
tién/thanh phén khéac nhau & tram géc vi du 702, ma cé thé 12 vi du vé tram géc 102 bao

gbm thanh phan bd phat SFN 198.

Bo didu khién ciu hinh 640 c¢6 thé xac dinh cac tham s6 van hanh cho UE 104 dé
nhan cudc truyén SFN cua PDSCH. Chéng han, cac bo didu khién cAu hinh 640 c6 thé bao
gdm c4c quy tic phan biét 614 ma xac dinh UE 104 phai phan biét DCI 14p lich cude truyén
SFN v6i DCI 1ap lich cude truyén dugc ghép kénh nhu thé nao. B diéu khién céu hinh
640 ¢6 thé con xéc dinh cAu hinh RRC 654, CORESET 636, tap khong gian tim kiém 638,
va cAu hinh dinh dang DCI. B9 diéu khién cAu hinh 640 c6 thé tao ban tin RRC 610 bao
¢dm mot hogc nhidu trong sé céu hinh RRC 654, CORESET 636, tap khong gian tim kiém
638, hoiic cAu hinh dinh dang DCL. B6 diéu khién cAu hinh 640 c6 thé truyén ban tin RRC
610 dén UE 104 thong qua thanh phin bd phat 648. Bo didu khién céu hinh 640 ciing c6
thé x4c dinh c4c trang thai TCI hoat dong 656, céc bo didu khién cau hinh 640 nay c6 thé
bao gdm MAC-CE 612. B diéu khién cAu hinh 640 ¢6 thé truyén MAC-CE 612 dén UE
104 théng qua thanh phan bd phat 648. Bo didu khién cAu hinh 640 ciing c6 thé cung cép
CORESET 636, tap khong gian tim kiém 638, cac trang thai TCI hoat dong 656, va ciu
hinh dinh dang DCI cho bd tao DCI 642.

B6 tao DCI 642 c6 thé nhan chi bdo vé PDSCH tir bd 14p lich 710. Theo mot khia
canh, bd 1ap lich 710 c6 thé 18p lich cac cudc truyén PDSCH dua trén kha nang QCL binh
thudmg 712 hodc kha ning SFN QCL 714. Kha nang QCL binh thuong ¢ thé chi bao
khoang thdi gian dé UE 104 tao ra QCL khi DCI chi béo trang thai TCI. Kha nang SFN
QCL 714 c6 thé twong tu chi bao khoang thoi gian dé UE 104 tao ra QCL hdn hop khi
DCI chi b4o hai hogc nhidu trang thai TCI cho cudc truyén SFN. Bo 1ap lich 710 c6 thé
1ap lich DCI 622 va PDSCH 630 sao cho chénh léch thoi gian gitta DCI va PDSCH it nhét
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1a bang khoang thoi gian clia khé ning QCL binh thuong 712 hogc kha nang SFN QCL
714 &p dung duge. Bo tao DCI 642 ¢6 thé tao DCI dya trén thong tin cu hinh nhan duoc
tir cc bd didu khién cAu hinh 640 va thong tin 1ap lich nhan dugc tir bo 14p lich 710. Nhu
duogc ban luan & trén, DCI 622 c6 thé chi béo it nhét hai trang thai TCI 624, 626. DCI 622
c6 thé tiry ¥ bao gdm théng tin 14p lich 720 va bit DCI 521.

B0 tao PDSCH 644 c6 thé tao PDSCH 630 dua trén dit liéu dudng xuéng duogc lap
lich cho UE 104. Bd tao PDSCH 644 ¢6 thé tao cac ky hiéu OFDM dé truyén.

Thanh phin bd phat 648 ¢6 thé truyén PDSCH 630 thong qua it nhat hai TRP 632,
634. Cac TRP 632, 634 c6 thé truyén PDSCH 630 dua trén trang thai TCI twong tmg trén
tAt ca cac cong DMRS hodc tAt ca céac 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu

cho PDSCH 630.

Fig.8 12 so @b ludng dit liéu khéi niém 800 minh hoa ludng dit liéu gitra c4c phuong
tién/thanh phan khac nhau trong UE lam vi du 804, ma c6 thé 1a vi du vé UE 104 va bao
gbm thanh phan bd thu SFN 140.

Thanh phan bd thu 650 c6 thé nhan c4c tin hiéu duong xudng bao gb6m ban tin RRC
610, MAC-CE 612, DCI 622, va PDSCH 630. Thanh phan b thu 650 c¢6 thé chuyén céc
ban tin cAu hinh, nhu ban tin RRC 610 hoic MAC-CE 612, cho thanh phan céu hinh 142.
Thanh phan bd thu 650 ¢6 thé chuyén DCI 622 cho b giai ma DCI 144. Thanh phan bd
thu 650 ¢6 thé chuyén PDSCH 630 cho bd thu PDSCH 149.

Thanh phin c4u hinh 142 ¢6 thé xéc dinh CORESET 636, tap khong gian tim kiém
638, vi chu hinh dinh dang DCI dya trén ban tin RRC 610. Thanh phan c4u hinh 142 ciing
6 thé xé4c dinh céc trang thai TCI hoat ddng 656 va céac dim ma duoc gin nhan 658 dua
trén MAC-CE 612.

B6 giai ma DCI 144 c6 thé giai ma tmg vién PDCCH dua trén CORESET dugc tao
cAu hinh 636 va tap khong gian tim kiém 638 dé xdc dinh noi dung cta DCI 622. Theo
mot khia canh, khi CORESET 636 dugc tao cAu hinh dé 14p lich cac PDSCH v6i hai hogc
nhiéu trang thai TCI ma 4p dung cho tht ca cac cdng DMRS hoic tAt ca céc 16p truyén qua
tAt ca cac khoi tai nguyén va ky hiéu cia PDSCH tuong tmg, DCI 622 c6 thé duoc nhan
v6i hai hodc nhiéu trang thai TCI ma &p dung cho cbng DMRS PDCCH hodc 16p truyén

qua tht ci cac khéi tai nguyén va ky hidu cita DCI. B§ giai ma DCI 144 ¢6 thé gii ma tmg
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vién PDCCH cua CORESET 636 nho¢ st dung QCL hén hop thu duge tir hai hodc nhiéu
tin hidu tham chiéu. Bo giai ma DCI 144 xé4c dinh it nhét hai trang thai TCI dugc chi béo
624 va 626 dua trén cac trang thai TCI hoat ddng 656. B9 gidi ma DCI 144 co thé cung
cip cho thanh phin phan biét 146 it nhat hai trang thai TCI dugc chi béo 624 va 626 nay.
B¢ gidi ma DCI 144 c6 thé tly ¥ cung cap cho thanh phan phén biét 146 vi tri DCI 662,
bit DCI 521, hodc diém ma TCI 658.

Thanh phé‘m phén biét 146 co thé phan biét gitta cudc truyén SFN va cudc truyén
dwoc ghép kénh duoc 14p lich bai DCI 622 dwa trén mot hoge nhiéu trong s6 ciu hinh RRC
654, bit DCI 621, vi tri DCI 662, hodc nhan cta diém ma 658 nhu duoc ban luan chi tiét
& trén. Thanh phan phan biét 146 c6 thé cung cip chi bdo SFN cho bd tao QCL 148 chi
béo liéu it nhét hai trang thai TCI 624, 626 nay c6 ap dung cho tAt ca cac cong DMRS hoic
tAt ca cac 16p truyén qua tit ca cic khéi tai nguyén va ky hiéu cho PDSCH tir céc trang
thai TCI hay khong. Ngoai ra, bd tao QCL 148 ¢6 thé chi bao cac kha ning nhu khé ning
QCL binh thudng 712 va kha nang SFN QCL 714, ma c6 thé dugc cung cép cho thanh
phan bo phat 652 & truyén dudi dang céc kha ndng ciia UE (vi dy, qua béo hi¢u RRC).

B tao QCL 148 ¢6 thé tao QCL hdn hop (vi du, QCL hdn hop 554) nhu duge ban
luin & trén dua trén it nhét 13 hai trang thai TCI 624, 626 va céc tin hiéu tham chiéu twong
{mg. Bo tao QCL 148 c6 thé cung cdp QCL hdn hop cho bd thu PDSCH 149 dé nhan
PDSCH 630 duoge lap lich béi DCI 622. B thu PDSCH 149 c6 thé nhan PDSCH 630 dua
trén QCL hdn hop.

Fig.10 1a luvu d6 cua phwong phap lam vi du 1000 d nhan cudc truyén SFN. Phuong
phéap 1000 c6 thé dugc thuc hién béi UE (nhu UE 104, ma ¢6 thé bao gdm b nhé 360 va
c6 thé 14 toan bd UE 104 hodc thanh phan ctia UE 104 nhu thanh phan b thu SFN 140,
bd xtt Iy TX 368, bd xtt Iy RX 356, hodc bd dicu khién/bd xir Iy 359). Phuong phap 1000
c6 thé duoc thuce hién béi thanh phan bd thu SFN 140 khi truyén thong véi thanh phan bd
phat SFN 198 cua tram gbe 102.

O khéi 1010, phuong phap 1000 c6 thé tiy ¥ bao gdm buéc truyén kha ning ctia UE
chi b4o khoang thoi gian dé x4c dinh QCL hdn hop. Theo mét khia canh, chéng han, UE
104, b xtr Iy TX 368 va/hodc bd didu khién/bd xit Iy 359 ¢6 thé thyc thi thanh phan bo
thu SFN 140 va/hoic bo tao QCL 148 dé truyén kha ning (vi du, kha ning SFN QCL 714)
chi béo khoang thdi gian d& xdc dinh QCL hén hop. Bo tao QCL 148 c6 thé truyén kha
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nang nay khi ciu hinh cho biét rang DCI ¢6 thé chi bao hai hodc nhiéu trang thai TCI ma
ap dung cho tat ca cac cong DMRS va tit ca cac 16p truyén qua tit ca cac khéi tai nguyén
va ky hiéu cho PDSCH. Tram gbc 102 c6 thé bao dam khoang thoi gian gitta DCI va
PDSCH it nhét 12 bang khoang thoi gian dwgc chi béo. Do d6, UE 104, bo xir Iy RX 356,
va/hodc bd didu khién/bd xir ly 359 thuc thi thanh phan bo thu SFN 140 va/hodc thanh
phan céu hinh 142 c6 thé cung cip phuong tién dé truyén kha ning chi béo khoang thoi
gian dé x4c dinh QCL.

O khéi 1020, phwong phép 1000 c6 thé tiy ¥ bao gdm budc nhan ban tin RRC cho
biét rang hai hodc nhiéu trang thdi TCI trong DCI 4p dung cho tat ca cac cong DMRS hoic
tAt ca céac 16p truyén. Theo mot khia canh, chéng han, UE 104, bd xtt Iy RX 356 va/hodc
bd didu khidn/bd xit 1y 359 ¢6 thé thuc thi thanh phin bd thu SN 140 vi/hogc thanh phan
cAu hinh 142 d nhan ban tin RRC 610, ma c6 thé cho biét ring hai hoic nhiéu trang théi
TCI trong DCI 4p dung cho tAt ca cac cdng DMRS hoic tit ca céc 16p truyén. Do d6, UE
104, bo xt Iy RX 356, va/hodc bd diéu khién/bd xtt ly 359 thuc thi thanh phan bd thu SFN
140 va/hodc thanh phan ciu hinh 142 ¢ thé cung cip phuong tién dé nhéan ban tin RRC
cho biét rang hai hoic nhiéu trang thai TCI trong DCI 4p dung cho tht ca cac cong DMRS

hodc tat ca cac 16p truyén.

3 khéi 1030, phuong phép 1000 c6 thé tiy ¥ bao gdm bude nhan MAC-CE ma gén
nhan cho didm ma TCI ctia DCL Theo mot khia canh, ching han, UE 104, bd xit ly RX
356 va/hodc bo didu khién/bd xtt Iy 359 ¢6 thé thuc thi thanh phan bo thu SFN 140 va/hodc
thanh phdn cAu hinh 142 d& nhan MAC-CE ma gén nhan cho diém ma TCI ctia DCI. Diém
ma TCI dugc gan nhin co thé cho biét ring hai hodc nhiéu trang thai TCI nay ap dung cho
tht ca cac cong DMRS va tAt ca céc 16p truyén qua tit ca cac khéi tai nguyén va ky hiéu.
Chéng han, nhur duge ban luén & trén lién quan dén Fig.9, bit thir nhét cta octet cho trang
thai TCI thtr hai c¢6 thé duoc sit dung 1am nhén chi béo liéu diém ma nay c6 dung cho céc
cudc truyén SFN hay khong. Do @6, UE 104, bd xit Iy RX 356, va/hogc b diéu khién/bd
xit 1y 359 thuc thi thanh phin bo thu SFN 140 va/hogc thanh phan céu hinh 142 ¢6 thé
cung cdp phuong tién dé nhan MAC-CE ma gén nhan cho diém ma TCI cua DCL

O khéi 1040, phuong phap 1000 c6 thé tiy ¥ bao gdm budc nhan bén tin RRC tao
cAu hinh tng vién PDCCH v6i hai hodc nhiéu trang thai TCI ma 4p dung cho cdng DMRS
PDCCH hoic 16p truyén qua tht ca cac khéi tai nguyén va ky hiéu cia tmg vién PDCCH.
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Theo mot khia canh, ching han, UE 104, bd xir Iy RX 356 va/hodc bo diéu khién/bd xi Iy
359 ¢6 thé thuc thi thinh phan bd thu SFN 140 va/hoic thanh phan céu hinh 142 dé nhin
ban tin RRC 610 tao ciu hinh tmg vién PDCCH 620 v6i hai hoic nhiéu trang thai TCI
624,626 ma ap dung cho cdng DMRS PDCCH hodc 16p truyén qua tat ca céc khéi tai
nguyén va ky hiéu ctia ing vién PDCCH 620. Do do, UE 104, bd xtt Iy RX 356, va/hoac
b6 didu khién/bd xit 1y 359 thyc thi thanh phan b thu SFN 140 v&/hodc thanh phén cu
hinh 142 ¢6 thé cung cp phuong tién @ nhan béan tin RRC tao cau hinh tng vién PDCCH
v6i hai hodc nhiéu trang thai TCI ma &p dung cho cbng DMRS PDCCH hodc 16p truyén

qua tit ca cac khéi tai nguyén va ky hiéu cta img vién PDCCH.

G khéi 1050, phuong phép 1000 c6 thé tiry ¥ bao gdm bude nhan MAC-CE kich
hoat hai hodc nhiéu trang thai TCI ma 4p dung cho cbng DMRS PDCCH va 16p truyén
qua tAt ca cac khéi tai nguyén va ky hiéu cia CORESET ma DCI dugc nhén trén d6. Theo
mot khia canh, ching han, UE 104, bo xir Iy RX 356 va/hogc bo diéu khién/bd xir Iy 359
¢6 thé thuc thi thanh phan bo thu SFN 140 va/hoiic thanh phan cau hinh 142 dé nhan MAC-
CE 612 kich hoat hai hodc nhiéu trang thai TCI ma 4p dung cho céng DMRS PDCCH va
16p truyén qua tht ca céc khéi tai nguyén va ky hiéu cia CORESET ma DCI dugc nhén
trén d6. Do d6, UE 104, bd xtt Iy RX 356, va/hodc bd diéu khién/bd xi ly 359 thyc thi
thanh phan b6 thu SFN 140 va/hogc thanh phin ciu hinh 142 ¢6 thé cung cap phuong tién
dé nhan MAC-CE kich hoat hai hodc nhiéu trang thai TCI ma ap dung cho cbng DMRS
PDCCH va 16p truyén qua tit ca cac khbi tai nguyén va ky hiéu cia CORESET ma DCI

duoc nhén trén do.

3 khéi 1060, phuong phap 1000 c6 thé bao gdm budc nhan DCI chi béo hai hogc
nhiéu trang thai TCI cho PDSCH. Theo mot khia canh, chéng han, UE 104, bd xtt Iy RX
356 va/hodc b didu khién/bo xtt Iy 359 c6 thé thuc thi thanh phan bo thu SFN 140 va/hoac
bd giai ma DCI 144 dé nhan DCI 622 chi b4o hai hodc nhiéu trang thai TCI 624, 626 cho
PDSCH 630. Do d6, UE 104, bd xtt Iy RX 356, vi/hodc bd dicu khién/bd xir Iy 359 thuc
thi thanh phan bo thu SFN 140 va/hodc bd giai ma DCI 144 c6 thé cung cip phuong tién
dé nhan DCI chi bao hai hoic nhiéu trang thai TCI cho PDSCH.

O khéi 1070, phuong phap 1000 c6 thé bao gdm budc phan biét rang hai hodc nhidu
trang thai TCI nay &p dung cho tht ca cac cong DMRS hoic tht ca cac 16p truyén qua tat
c& cac khdi tai nguyén va ky hiéu cho PDSCH tir cac trang thai TCI ma ap dung cho cac

29



49261 30/84

tap hop cong DMRS khéc nhau hodc cic tip hop khéi tai nguyén hodc ky hiéu khac nhau.
Theo mot khia canh, ching han, UE 104, bd xir Iy RX 356 va/hoge bo diéu khién/bd xtt Iy
359 ¢6 thé thue thi thanh phan bd thu SFN 140 va/hodc thanh phan phén biét 146 dé phan
biét rang hai ho#c nhiéu trang thai TCI 624, 626 ap dung cho tht ca cac cong DMRS hoic
tht ca cac 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu cho PDSCH 630 tir c4c trang
thai TCI ma ap dung cho céc tap hop cdng DMRS khac nhau hodc céac tdp hop khéi tai
nguyén hodc ky hiéu khac nhau. Térc 13, thanh phan bo thu SFN 140 va/hogc thanh phan
phan biét 146 ¢6 thé phan biét trang thai TCI cho cude truyén SFN khong thong sudt tir
céc trang thai TCI cho céc cudc truyén dugc ghép kénh. Chéng han, khi ban tin RRC 610
chi bdo ring hai hoidc nhiéu trang thai TCI nay trong DCI 4p dung cho tht ca cac cong
DMRS hoic tit ca cac 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu trude khi nhén
DCI, viéc phan biét co thé duoc dua trén ban tin RRC. Theo mot vi du khac, khi MAC-CE
612 ghn nhan cho diém ma TCI 658 cia DCI 622, viéc phan biét ¢6 thé dugc dva trén nhan
cta diém ma TCI ciua DCI. Theo mot vi du khac, viéc phén biét co thé duoc dua trén bit
ctia DCI (vi du, bit DCI 621) ma chi bao mot cach rd rang liéu hai hoédc nhiéu trang thai
TCI nay c6 4p dung cho tht ca cac cong DMRS hodc tAt c4 céc 16p truyén qua tat ca cac
khéi tai nguyén va ky hidu hay khong. Theo mét vi du khac, khi DCI 622 chi bao it nhét
ba trang thai TCI 624, 626, 628, viéc phan biét la dugc dua trén ba trang thai TCI ma ap
dung cho tat ca cac cdbng DMRS hoic tht ca cac 16p truyén qua tht ca cac khdi tai nguyén
va ky hiéu. Theo mot vi du khéc, khi DCI 622 dugc nhéin trong CORESET 636 ma dugc
tao cAu hinh dé 14p lich cac PDSCH véi hai hodc nhiéu trang thai TCI ma 4p dung cho tat
ca cac cdong DMRS hoic tht ca cac 16p truyén qua tht ca cac khdi tai nguyén va ky hiéu
cua PDSCH tuong ung, viéc phan bi€t ¢ thé dugc dya trén CORESET 636 ma DCI 622
duoc nhan trén d6. Do d6, UE 104, bd xur Iy RX 356, va/hodc bd didu khién/bo xtr ly 359
thuc thi thanh phan bo thu SFN 140 va/hodc thanh phén phén biét 146 c6 thé cung cip
phuong tién @ phén biét rang hai hodc nhiéu trang thai TCI nay 4p dung cho tit ca cac
cbng DMRS hoic tht ca cac 16p truyén qua tht ca cac khéi tai nguyén va ky hiéu cho
PDSCH tir céc trang thai TCI ma ap dung cho cac tap hop cdng DMRS khac nhau hogc
cac tép hop khéi tai nguyén hodc ky hiéu khac nhau.

O khéi 1080, phwong phéap 1000 ¢6 thé bao gém budc tao QCL hdn hop dua trén
hai hoac nhiéu trang thai TCI dép lai viéc phan biét nay. Theo mot khia canh, chéng han,
UE 104, b3 xit Iy RX 356 va/hodc bd didu khién/bd xtr 1y 359 c6 thé thyc thi thanh phan
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bd thu SFN 140 va/hoac bd tao QCL 148 dé tao ra QCL hdn hop 554 dya trén hai hodc
nhidu trang thai TCI 624,626 dap lai viéc phan biét nay. Ching han, & khéi phu 1082, khoi
1080 ¢6 thé bao gdm viée thu duge QCL hdn hop 554 tir hai hodc nhiéu tin hiéu tham
chidu 530, 532. Do d6, UE 104, bd xit Iy RX 356, va/hodc bd didu khién/bd xit Iy 359 thuc
thi thanh phan bd thu SFN 140 va/hodc b tao QCL 148 c6 thé cung cip phwong tién dé
tao QCL hdn hop dua trén hai hodc nhiéu trang thai TCI dép lai viéc phan biét nay.

& khéi 1090, phuong phap 1000 c6 thé bao gdm bude nhan PDSCH dua trén QCL
hdn hop. Theo mdt khia canh, chéng han, UE 104, bd xtt Iy RX 356 va/hodc bd diéu
khidn/b6 xtt 1y 359 ¢6 thé thuc thi thanh phan bo thu SFN 140 va/hodc bd thu PDSCH
149 dé nhan PDSCH 630 dwa trén QCL hdn hop 554. Do d6, UE 104, bd xir ly RX 356,
va/hodc bo didu khidn/bd xtt Iy 359 thuc thi thanh phan bo thu SFN 140 va/hodc bd thu
PDSCH 149 ¢6 thé cung cép phuong tién d& nhan PDSCH dua trén QCL hon hop.

Fig.11 1a luu @b ctia phuong phép 1am vi du 1100 @€ truyén PDSCH dud6i dang cudc
truyén SFN. Phuong phép 1100 ¢6 thé duoc thuc hién boi tram gbc (nhur tram gbc 102, ma
¢6 thé bao gdbm bd nhé 376 va cb thé 1a toan bo tram gbc 102 hodc thanh phan clia tram
gbc 102, nhu thanh phin bd phat SFN 198, b xr Iy TX 316, bd xit Iy RX 370, hodc bd
didu khidn/bo xit Iy 375). Phuong phép 1100 c6 thé dugc thuc hién béi thanh phan bo phat
SFN 198 khi truyén thong v6i thanh phin b thu SFN 140 cia UE 104.

3 khdi 1110, phuong phap 1100 c6 thé tlly ¥ bao gdm bude nhan kha nang chi bao
khoang thoi gian dé x4c dinh QCL hdn hop. Theo mot khia canh, ching han, tram gdc 102,
bd didu khidn/bd xit 1y 375, vavhodc bd xit Iy RX 370 c6 thé thyc thi thanh phan b phat
SFN 198 va/hodc bd lap lich 710 ¢ nhan kha nang (vi du, kha nang SFN QCL 714) chi
béo khoang thoi gian dé xac dinh QCL hén hop 554. Do do, tram gde 102, bd diéu khién/bd
xtr ly 375, va/hodc bo xir Iy RX 370 thuc thi thanh phén bd phat SFN 198 va/hodc bd lap
lich 710 c6 thé cung cdp phuong tién dé nhan kha ning chi bao khoang thoi gian dé xac
dinh QCL hdn hop.

O khéi 1120, phwong phép 1100 ¢6 thé tuy v bao gém bude truyén ban tin RRC cho
biét ring hai hodc nhiéu trang thai TCI trong DCI 4p dung cho tat ca cac cong DMRS hoic
tAt ca céc 16p truyén qua tAt ca cac khéi tai nguyén va ky hiéu trude khi truyén DCI. Theo
mét khia canh, chdng han, tram gbc 102, b diéu khién/bd xtt ly 375, va/hodc bd xir Iy TX
316 ¢6 thé thuc thi thanh phin bd phat SFN 198 va/hoic cac bd diéu khién cau hinh 640
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dé truyén ban tin RRC 610 cho biét rang hai hoic nhiéu trang thai TCI trong DCI 4p dung
cho tht ca cac cong DMRS hoic tht c& céc 16p truyén qua tht ca cac khbi tai nguyén va ky
hiéu truée khi truyén DCL Do d6, tram gbc 102, bd didu khién/b xtt Iy 375, va/hodc bd
xtt Iy TX 316 thue thi thanh phdn bd phat SEN 198 va/hode cdc bd diéu khién céu hinh
640 co thé cung cip phuong tién @& truyén ban tin RRC cho biét ring hai hoic nhiéu trang
thai TCI trong DCI &p dung cho tat ca cac cong DMRS hodc tht ca cac 16p truyén qua tat

c& cac khdi tai nguyén va ky hiéu trudce khi truyén DCI.

O khéi 1130, phuong phap 1100 c6 thé tiy ¥ bao gdm bude truyén MAC-CE ma
gén nhin cho diém ma TCI cta DCI. Theo mdt khia canh, chéng han, tram géc 102, bd
didu khién/bo xit Iy 375, va/hodc bd xir Iy TX 316 ¢6 thé thyc thi thanh phan bd phat SFN
198 va/hoic céc bd didu khién cdu hinh 640 dé truyén MAC-CE 612 ma gén nhén cho
diém ma TCI cua DCI, chéng han, nhu dugce ban luan ¢ trén lién quan dén Fig.9. Do 4o,
tram gbc 102, bd didu khién/bd xit Iy 375, va/hodc bd xi Iy TX 316 thuc thi thanh phan
bo phat SFN 198 va/hodc cac bd didu khién cAu hinh 640 c6 thé cung cép phuong tién dé
truyén MAC-CE ma gén nhén cho diém ma TCI ctia DCI.

O khéi 1140, phuong phép 1100 ¢6 thé tiy y bao gdm budc truyén ban tin RRC tao
c4u hinh tng vién PDCCH ma dugc sir dung @& chi bao rang hai hodc nhiéu trang thai TCI
ap dung cho cbng DMRS PDCCH hogc tht ca cac 16p truyén qua tht ca cac khéi tai nguyén
va ky hiéu cta tmg vién PDCCH. Theo mot khia canh, chéng han, tram géc 102, bd diéu 7
khidn/bo xit 1y 375, vavhodc bd xit Iy TX 316 ¢6 thé thuc thi thanh phan bo phat SFN 198
va/hoic céc bd didu khién cau hinh 640 dé truyén ban tin RRC 610 tao cAu hinh tng vién
PDCCH 620 ma dugc sir dung d& chi béo ring hai hodc nhiéu trang thai TCI 624, 626 ap
dung cho cdng DMRS PDCCH hodc tat ca cac 16p truyén qua tht ca cac khéi tai nguyén
va k¥ hiéu ctia tmg vién PDCCH 620. Do d6, tram gdc 102, bd diéu khién/bd xt Iy 375,
va/hodic bd xit Iy TX 316 thuc thi thanh phin by phat SEN 198 va/hodic cac bo diéu khién
chu hinh 640 ¢6 thé cung cdp phuong tién dé truyén ban tin RRC tao cAu hinh tng vién
PDCCH ma duoc st dung dé chi bao rang hai hogc nhiéu trang thai TCI 4p dung cho cdng
DMRS PDCCH hodc tit ca cac 16p truyén qua tAt ca cac khéi tai nguyén va ky hiéu cua
ung vién PDCCH.

3 khéi 1150, phuong phap 1100 c6 thé ty ¥ bao gdm budce truyén MAC-CE kich
hoat hai hodc nhidu trang thai TCI ma 4p dung cho cdng DMRS PDCCH va 16p truyén
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qua tat ca cac khéi tai nguyén va ky hiéu cia CORESET ma DCI dugc nhén trén d6. Theo
mot khia canh, chéng han, tram géc 102, bo diéu khién/bo xtr Iy 375, va/hodc bo xtt Iy TX
316 ¢6 thé thuc thi thanh phan bo phat SFN 198 va/hoic cic bd didu khién cau hinh 640
dé truyén MAC-CE 612 kich hoat hai hodc nhiéu trang thai TCI ma 4p dung cho cong
DMRS PDCCH va 16p truyén qua tit ca cac khdi tai nguyén va ky hiéu cia CORESET
636 ma DCI duoc nhan trén d6. Do d6, tram gbc 102, bd didu khién/bd xtt Iy 375, va/hoic
b xt Iy TX 316 thuc thi thanh phan bo phat SFN 198 va/hodc céc bd diéu khién ciu hinh
640 c6 thé cung cip phuong tién dé truyén MAC-CE kich hoat hai hodc nhiéu trang thai
TCI ma ap dung cho cbng DMRS PDCCH va 16p truyén qua tit ca cac khéi tai nguyén va
ky hiéu cia CORESET ma DCI dugc nhén trén do.

G khéi 1160, phuong phép 1100 c6 thé tiry ¥ bao gdm bude lap lich PDSCH véi
khoéang thoi gian gitta DCI va PDSCH ma it nhit 1a bang khoang thdi gian dugce chi bao.
Theo mot khia canh, chéng han, tram géc 102, bo diéu khién/bod xtt Iy 375, va/hodc bd x
Iy TX 316 ¢6 thé thy thi thanh phdn b phat SEN 198 va/hodc bo 14p lich 710 dé 1ap lich
PDSCH 630 v6i khoang thdi gian gitta DCI 622 va PDSCH 630 ma it nhét 14 bang khoang
thosi gian duge chi bao (vi du, kha ning SFN QCL 714. Do d6, tram gbc 102, b diéu
khién/bd xi Iy 375, va/hodc bd xit Iy TX 316 thuc thi thanh phan bo phat SFN 198 va/hodc
céc bd didu khién cdu hinh 640 c6 thé cung cip phuong tién dé 1ap lich PDSCH véi khoang
thoi gian gitta DCI va PDSCH ma it nhét 1 bang khoang thoi gian duge chi bao.

O khdi 1170, phuwong phap 1100 ¢6 thé bao gdm buédc truyén DCI chi b4o hai hogc
nhidu trang thai TCI cho PDSCH. Theo mot khia canh, chéng han, tram géc 102, bd didu
khidn/bo x1t 1 375, va/hodc bd xir Iy TX 316 ¢6 thé thyc thi thanh phan bd phat SFN 198
va/hodc bd tao DCI 642 dé truyén DCI 622 chi bao hai hoc nhiéu trang thai TCI 624, 626
cho PDSCH 630. DCI 622 ¢6 thé phan biét ring hai hodc nhiéu trang thai TCI nay 4p dung
cho tat ca cac cdng DMRS hoic tat ca cac 16p truyén qua tht ca cac khéi tai nguyén va ky
hiéu cho PDSCH tir céc trang thai TCI ma &p dung cho céc tap hop cdng DMRS khéc nhau
hodc céc tap hop khdi tai nguyén hodc ky hiéu khac nhau. Do d6, tram géc 102, bo diéu
khién/bd xtr Iy 375, va/hodc bo xir Iy TX 316 thuc thi thanh ph?m b6 phat SFN 198 va/hodc
céc bd didu khién cdu hinh 640 ¢ thé cung cip phwong tién dé truyén DCI chi béo hai
hodc nhiéu trang thai TCI cho PDSCH.
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O khéi 1180, phuong phép 1100 ¢ thé tuy ¥ bao gdm budc truyén hai hodc nhiéu
tin hiéu tham chiéu tir hai hodc nhiéu TRP. Theo mdt khia canh, chéng han, tram géc 102,
bo didu khidn/bd xir Iy 375, va/hodc bd xtt Iy TX 316 c6 thé thyc thi thanh phan bd phét
SFN 198 vi/hodc thanh phin bo phat 648 dé truyén hai hodc nhiéu tin hiéu tham chiéu tir
hai hodc nhiéu TRP 632, 634. Do d6, tram gbc 102, bd didu khién/bd xtr Iy 375, va/hodc
bd xir Iy TX 316 thyc thi thanh phan bo phat SFN 198 va/hogc thanh phan bo phat 648 c6
thé cung cdp phuong tién d8 truyén hai hodc nhiéu tin hiéu tham chibu tir hai hogc nhiéu

TRP.

() khéi 1190, phuong phép 1100 c6 thé bao gdm buée truyén PDSCH tir hai hodc
nhiéu TRP. Theo mot khia canh, chéng han, tram géc 102, bd didu khién/bd xt ly 375,
va/hodc bo xit Iy TX 316 c6 thé thuc thi thanh phan bo phat SFN 198 va/hodc bd tao
PDSCH 644 dé truyén PDSCH 630 tir hai hoc nhiu TRP 632, 634. Mdi trong s6 c4c TRP
632, 634 twong tmg v&1 mot trong sb cac trang thai TCI 624, 626. Do do, tram géc 102, bd
didu khién/bo xit Iy 375, va/hodc bd xir Iy TX 316 thyc thi thanh phan b phat SFN 198
va/hoic bo tao PDSCH 644 c6 thé cung cp phuong tién dé truyén PDSCH tir hai hodc
nhiéu TRP.

Fig.12 1a luu dd ctia vi du vé phuong phép 1200 truyén thong khong day cho UE dé
nhén DCI nho st dung QCL hdn hgp. Phuong phéap 1200 c6 thé duoc thuc hién bdi UE
(nhu UE 104, ma c6 thé bao gdm bd nhé 360 va c6 thé 1 toan bo UE 104 hoc thanh phan
ctia UE 104 nhu thanh phan b6 thu SFN 140, b xir Iy TX 368, bd xir Iy RX 356, hodc bd
didu khién/bd xit 1y 359). Phuong phép 1200 c6 thé dugc thuc hién béi thanh phan bg thu
SFN 140 khi truyén thong v6i thanh phan bd phat SN 198 cta tram gbc 102.

O khéi 1210, phuong phap 1200 c6 thé bao gbm budc nhan ban tin didu khién tao
céu hinh tng vién PDCCH véi hai hodc nhiéu trang thai TCI ma ap dung cho cbng DMRS
PDCCH hoic 16p truyén qua tAt ca cac khéi tai nguyén va ky hiéu cua tmg vién PDCCH.
Theo mdt khia canh, chéng han, UE 104, bd xtr Iy RX 356 va/hodc b didu khién/bd xir ly
359 ¢6 thé thyc thi thanh phan bo thu SFN 140 v&/hogc thanh phan céu hinh 142 d€ nhén
ban tin RRC 610 tao ciu hinh tmg vién PDCCH 620 vé1 hai hodc nhiéu trang thai TCI
624,626 ma ap dung cho cbng DMRS PDCCH hodc 16p truyén qua tt ca céc khéi tai
nguyén va ky hiéu cua tng vién PDCCH 620. Theo mot vi du khic, UE 104, bd xtr ly RX
356 va/hoic bo didu khién/bd xit Iy 359 ¢6 thé thuc thi thanh phan bo thu SFN 140 va/hodc
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thanh phan cdu hinh 142 d& nhan MAC-CE 612 kich hoat hai hodc nhiéu trang thai TCI
ma ap dung cho cdng DMRS PDCCH va 16p truyén qua tAt ca céac khdi tai nguyén va ky
hiéu cia CORESET ma DCI dugc nhan trén d6. Do d6, UE 104, bo xu ly RX 356, va/hoac
b6 didu khidn/bd xtr 1y 359 thuc thi thanh phin b thu SEN 140 va/hodc thanh phén cu
hinh 142 ¢6 thé cung cép phuong tién @ nhan ban tin didu khién tao cAu hinh tng vién
PDCCH véi hai hodc nhidu trang thai TCI ma &p dung cho cdng DMRS PDCCH hodc 16p

truyén qua tAt ca cac khéi tai nguyén va ky hiéu ctia tmg vién PDCCH.

 khéi 1220, phuong phép 1000 ¢6 thé bao gdm bude xac dinh QCL hon hop dua
trén hai hoac nhiéu trang thai TCI nay. Theo mot khia canh, chéng han, UE 104, b0 x1t ly
RX 356 va/hoic bd didu khidn/bd xir 1y 359 c6 thé thuc thi thanh phan bo thu SFN 140
va/hodc bd tao QCL 148 dé xac dinh QCL hdn hop dua trén hai hodc nhiéu trang thai TCI
ndy. Ching han, & khéi phu 1222, khéi 1220 c6 thé bao gdm viéc thu dwge QCL hén hop
tir hai hodc nhidu tin hiéu tham chiéu. M3 trong s6 hai hogc nhidu tin hiéu tham chiéu c6
thé dugc két hop v&i mot trong s6 hai hoic nhiéu trang thai TCI nay. Do d6, UE 104, bd
xtt 1y RX 356, va/hodc bd didu khién/bd xi Iy 359 thuc thi thanh phin bd thu SFN 140
va/hodc bd tao QCL 148 ¢ thé cung cAp phuong tién dé xac dinh QCL hdn hop dua trén
hai hodc nhiéu trang thai TCI nay.

G khéi 1230, phuong phap 1200 c6 thé bao gdm buée nhan DCI trén it nhat mot
tng vién PDCCH dua trén QCL hdn hop. Theo mot khia canh, chéng han, UE 104, bd xtr
1§ RX 356 va/hodc b didu khidn/bd xir Iy 359 ¢ thé thyc thi thanh phan bg thu SFN 140
va/hodc b gidi ma DCI 144 dé nhan DCI 622 dua trén QCL hdn hop 554. Do d6, UE 104,
b6 xit Iy RX 356, vavhodc bo didu khién/bd xit Iy 359 thuc thi thanh phan bd thu SFN 140
va/hodc bo thu PDSCH 149 ¢6 thé cung cép phuong tién dé nhan DCI trén it nhat mot img
vién PDCCH dya trén QCL hdn hop.

MOT SO MUC Vi DU BO SUNG
Céac vi du vé phuong an thyc hién duge mo ta trong cac muc duge danh sb sau:
1. Phuong phéap truyén thong khong day, phuong phép nay bao gbm cac budc:

nhan thong tin didu khién duong xudng (downlink control information - DCI) chi

b4do hai hodc nhiéu trang thai chi bdo cau hinh truyén (transmission configuration
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indication - TCI) cho kénh dung chung duong xubng vat 1y (physical downlink shared
channel - PDSCH);

phan biét rang hai hoic nhiéu trang thai TCI nay ap dung cho tAt ca cac cong tin
hidu tham chiéu giai didu ché (demodulation reference signal - DMRS) hodc tat ca céc 16p
truyén qua tat ca cac khéi tai nguyén va ky hiéu cho PDSCH tir c4c trang thai TCI ma ap
dung cho céc tap hop cdng DMRS khac nhau hodc cac tap hop khéi tai nguyén hoic ky

hiéu khac nhau;

x4c dinh tira-ddng vi tri (quasi-co-location - QCL) hdn hop dua trén hai hodc nhiéu
trang thai TCI dap lai viéc phén biét; va

nhan PDSCH dura trén QCL hén hop.

2. Phuong phap theo muc 1, phuong phép nay con bao gdm budc nhan ban tin diéu khién
tai nguyén vo tuyén (radio resource control - RRC) cho biét rang hai hodc nhiéu trang théi
TCI nay trong DCI &p dung cho tAt ca cac cbng DMRS hodc tat ca cac 16p truyén qua tat
c& cac khéi tai nguyén va ky hiéu truée khi nhén DCI, trong d6 vigc phén biét la duge dua

trén ban tin RRC.

3. Phuong phép theo muc 1 hodc muc 2, phuwong phép nay con bao gbm budc nhan phan
tt didu khién (control element - CE) didu khién truy cap moi truong (media access control
- MAC) ma gén nhan cho diém ma TCI ciia DCI, trong d6 diém ma TCI dugc gan nhan
chi b4o hai hodc nhiéu trang thai TCI ma &p dung cho tAt ca cac cbng DMRS hoic tat ca
céc 16p truyén qua tht ca cac khdi tai nguyén va ky hiéu, trong d6 viéc phan biét 1a dugc

dua trén nhan cua diém ma TCI cua DCI.

4. Phuong phéap theo muc bét ky trong s cac muc 1-3, trong d6 viéc phan biét la dugc dyua
trén bit ciia DCI ma chi bdo mot cach rd rang liéu hai hodc nhiéu trang thai TCI nay c6 &p
dung cho tit ca cac cbng DMRS hoic tht ca céc 16p truyén qua tht ca cac khdi tai nguyén

va ky hiéu hay khong.

5. Phuong phép theo muc bét ky trong s6 cac muc 1-4, trong d6 DCI chi béo it nhit ba
trang thai TCI, trong d6 viéc phén biét 1 dugc dua trén ba trang thai TCI ma ap dung cho

tht ca cac cdng DMRS hodc tat ca céc 16p truyén qua tat ca cac khoi tai nguyén va ky hiéu.
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6. Phuong phap theo muc bét ky trong s cac muc 1-5, trong d6 DCI dugc nhén trong
CORESET ma duoc tao cAu hinh d 1ap lich cac PDSCH véi hai hodc nhiéu trang thai TCI
ma ap dung cho tAt ca cac cong DMRS hoic tat ca cac 16p truyén qua tat ca cac khéi tai
nguyén va ky hiéu ctia PDSCH tuong tng, trong d6 viéc phén biét 1a dugc dua trén
CORESET ma DCI dugc nhén trén do.

7. Phuong phap theo muc 6, trong d6 DCI dugc nhan v6i hai hodc nhiéu trang thdi TCI ma
ap dung cho cbng DMRS kénh didu khién duong xudng vt Iy (physical downlink control
channel - PDCCH) hodc 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu ciia DCL

8. Phuong phéap theo muc 7, trong d6 hai hoéc nhiéu trang thai TCI ma 4p dung cho tht ca
cac cdng DMRS hoic tat ca cac 16p truyén qua tht ca cac khdi tai nguyén va ky hiéu cho
PDSCH la gidng v6i hai hogc nhiéu trang thai TCI ma 4p dung cho cdng DMRS PDCCH

hodc tht ca cac 16p truyen qua tat ca cac khoi tai nguyén va ky hiéu ctia DCL.

9. Phuong phép theo muc 7 hogc muc 8, trong d6 DCI bao gbm trudng TCI chi bao hai
hogc nhiéu trang thai TCI ma &p dung cho tht ca cac cbng DMRS hodc tht ca cac 16p truyén
qua tét ca céc khéi tai nguyén va ky hiéu cho PDSCH.

10. Phuong phap theo muc bét ky trong sb cac muc 1-9, phuong phép nay con bao gbm
bude nhan ban tin RRC tao c4u hinh tmg vién PDCCH véi hai hogc nhiéu trang thai TCI
ma 4p dung cho cdng DMRS PDCCH hodc 16p truyén qua tat ca céc khéi tai nguyén va
ky hiéu ctia tng vién PDCCH.

11. Phuong phap theo muc 10, trong d6 ban tin RRC 1a danh cho: mét hodc nhiéu tmg vién
PDCCH, tit ca cac tng vién PDCCH trong tap khong gian tim kiém, hodc tit ca cac tng
vién PDCCH trong tit ca cic tip khong gian tim kiém két hop véi CORESET.

12. Phuong phap theo muc bét ky trong s6 cac muc 1-11, phuong phép nay con bao gdm
buéc nhin MAC-CE kich hoat hai hoac nhiéu trang thai TCI ma &p dung cho cbng DMRS
PDCCH hoic 16p truyén qua tAt ca cac khéi tai nguyén va ky hiéu caa CORESET ma DCI

duoc nhén trén do.

13. Phuong phép theo muc bét ky trong sb cac muc 1-12, trong d6 viéc xac dinh QCL hdn
hop bao gE‘)m viéc thu duge QCL hdn hop tir hai hodc nhiéu tin hiéu tham chiéu, trong dé
mdi trong sb hai hodc nhiéu tin hiéu tham chiéu dugc két hop véi mot trong s6 hai hodc

nhiéu trang thai TCI nay.
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14. Phuong phap theo muc bét ky trong sb cac muc 1-13, phuong phép nay con bao gbm
buée truyén kha ning chi bao khoang thoi gian dé xac dinh QCL hdn hop khi cAu hinh cho
biét rang DCI ¢6 thé chi b4o hai hodc nhiéu trang thai TCI ma 4p dung cho tit ca cac cong
DMRS hodc tit ca cac 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu cho PDSCH,
trong d6 khoang thoi gian gitta DCI va PDSCH it nhét 12 bang khoang thoi gian dugc chi

béo.
15. Phuong phéap truyén thong khong ddy, phuong phép nay bao gdm cac budc:

truyén thong tin didu khién duong xudng (downlink control information - DCI) chi
béo hai hodc nhiéu trang thai chi béo chu hinh truyén (transmission configuration
indication - TCI) cho kénh dung chung dudng xubng vat 1y (physical downlink shared
channel - PDSCH), trong d6 DCI phan biét réng hai hodc nhiéu trang thai TCI nay 4p dung
cho tit ca cac cdng tin hiéu tham chiéu giai didu ché (demodulation reference signal -
DMRS) hoic tit ca cac 16p truyén qua tat ca cac khéi tai nguyén va ky hiéu cho PDSCH
tlr cac trang thai TCI ma 4p dung cho cac tép hop cdng DMRS kh4c nhau hodc céc tdp hop
khéi tai nguyén hodc ky hiéu khac nhau; va

truyén PDSCH tir hai hodc nhidu diém thu phat (transmit receive point - TRP), trong

d6 mdi trong sé cac TRP twong ttng vGi mot trong s6 céc trang thai TCL.

16. Phuong phép theo muc 15, phuwong phép nay con bao gbm budc truyén ban tin diéu
khién tai nguyén vo tuyén (radio resource control - RRC) cho biét rang hai hodc nhiéu
trang thai TCI trong DCI 4p dung cho tAt ca cac cdong DMRS hoic tht ca cac 16p truyén

qua tit ca cac khéi tai nguyén va ky hiéu trude khi truyén DCI.

17. Phuong phap theo muc 15 hodc muc 16, phwong phap nay con bao gdm bude truyén
phan tir didu khién (control element - CE) diéu khién truy cap moi truong (media access
control - MAC) ma gén nhan cho diém ma TCI ctia DCI, trong d6 diém ma TCI dugc gin
nhan chi bao hai hodc nhiéu trang thai TCI ma 4p dung cho tat ca cac cong DMRS hodc
tht ca cac 16p truyén qua tht ca cac khoi tai nguyén va ky hiéu.

18. Phuong phép theo muc bét k¥ trong sb cac muc 15-17, trong d6 bit cia DCI chi béo
mot cach rd rang li¢u hai hodc nhiéu trang thai TCI nay c6 4p dung cho tat ca cac cong

DMRS hoic tit ca cac 16p truyén qua tAt c& cac khdi tai nguyén va ky hiéu hay khong.
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19. Phuong phép theo muc bét ky trong sb cac muc 15-18, trong d6 DCI chi béo it nhit ba
trang thai TCI ma 4p dung cho tht ca cac cong DMRS hoic tht ca céc 16p truyén qua tat ca
cac khéi tai nguyén va ky hiéu.

20. Phuong phap theo muc bét ky trong b cac muc 15-19, trong d6 DCI dugc truyén trong
CORESET ma duge tao cu hinh d 1ap lich cac PDSCH vdi hai hogc nhiéu trang thai TCI
ma &p dung cho tat ca cac cong DMRS hodc tht ca cac 16p truyén qua tht ca cac khdi tai

nguyén va ky hiéu cia PDSCH tuong tng.

21. Phuong phép theo muc 20, trong d6 DCI dugc truyén véi hai hodc nhiéu trang thai TCI
ma ap dung cho cdng DMRS kénh didu khién dudng xubng vat Iy (PDCCH) va 16p truyén

- qua tat ca cac khoi tai nguyén va ky hi¢u cta DCL

22. Phuong phép theo muc 21, trong d6 hai hodc nhiéu trang thai TCI ma &p dung cho tat
c4 cac cong DMRS hoic tit ca cac 1ép truyén qua tAt ca cac khdi tai nguyén va ky hiéu
cho PDSCH 14 gidng véi hai hodc nhiéu trang thai TCI ma &p dung cho cac cong DMRS

va 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu ctia DCL

23. Phuong phép theo muc 21 hodc muc 22, trong d6 DCI bao gbm trudng TCI chi bao
hai hodc nhiéu trang thai TCI ma 4p dung cho tAt ca cac cobng DMRS hodc tat ca céc 16p
truyén qua tit ca cac khéi tai nguyén va ky hiéu cho PDSCH.

24. Phuong phéap theo muc bét ky trong sd cac muc 15-23, phuong phap nay con bao gb6m
bue truyén ban tin RRC tao c4u hinh tng vién PDCCH vdi hai hodc nhiéu trang thai TCI
ma &p dung cho cbng DMRS PDCCH va 16p truyén qua tit ca céc khéi tai nguyén va ky
hiéu ctia trng vién PDCCH.

25. Phuong phap theo muc 24, trong d6 ban tin RRC 1a danh cho: mét hodc nhiéu tmg vién
PDCCH, tit ca cac tng vién PDCCH trong tdp khong gian tim kiém, hodc tit ca cac tmg
vién PDCCH trong tit ca cac tap khong gian tim kiém két hop véi CORESET.

26. Phuong phéap theo muc bét ky trong sb cac muc 15-25, phuong phép nay con bao gbm
buge truyén MAC-CE kich hoat hai hoac nhiéu trang thai TCI ma &p dung cho cong DMRS
PDCCH va 16p truyén qua tit ca cac khéi tai nguyén va ky hiéu cia CORESET ma DCI

duoc nhén trén do.
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27. Phuong phép theo muc bét ky trong s cac muc 15-26, phuong phép nay con bao gbm
bude truyén hai hoic nhiéu tin hiéu tham chiéu tir hai hodc nhiéu TRP; trong d6 mdi trong
sb hai hoic nhiéu tin hiéu tham chiéu dugc két hop véi mat trong s6 hai hodc nhiéu trang

thai TCI nay.

28. Phuong phap theo muc bat ky trong s cac muc 15-27, phuong phép nay con bao gdm
budc nhan kha nang chi bdo khoang thoi gian dé xac dinh tira-ddng vi tri (quasi-co-location
- QCL) khi cAu hinh cho biét ring DCI c6 thé chi b4o hai hodc nhiéu trang thai TCI ma ap
dung cho tat ca c4c cbng DMRS hoic tit ca cac 16p truyén qua tt ca cac khéi tai nguyén
va ky hiéu cho PDSCH, phuong phap nay con bao gbm buée 1ap lich PDSCH véi khoang
thoi gian gitta DCI va PDSCH it nhit 12 bang khoang thoi gian dugc chi béo. |

29. Thiét bi truyén thong khong day bao gbm:
bd nh¢ Iwu trit cac 1€nh thuc thi duoc béng may tinh; va

it nh&t mot bd xtt Iy duge ghép néi véi bd nhd va dugc tao cdu hinh dé thyc thi céc 1énh

thuc thi duge bang may tinh dé:

nhan thong tin didu khién dudng xudng (downlink control information - DCI) chi
béo hai hodc nhiéu trang thai chi béo cAu hinh truyén (transmission configuration
indication - TCI) cho kénh dung chung dudng xubng vat 1y (physical downlink shared
channel - PDSCH);

phan biét ring hai hogc nhiéu trang thai TCI nay 4p dung cho tAt ca cac cong tin
hidu tham chiéu giai didu ché (demodulation reference signal - DMRS) hodc tat ca cac 16p
truyén qua tAt ca cac khdi tai nguyén va ky hiéu cho PDSCH tir céc trang thai TCI ma ap
dung cho céc tap hop cbng DMRS khac nhau hogc céc tap hop khéi tai nguyén hoic ky

hiéu khac nhau;

x4c dinh twa-ddng vi tri (quasi-co-location - QCL) hdn hop dua trén hai hodc nhiéu

trang thai TCI dép lai viéc phén biét; va
nhan PDSCH dua trén QCL hén hop.

30. Thiét b theo muc 29, trong d6 it nhat mot b xir ly dugce tao cau hinh dé nhan ban tin
diéu khién tai nguyén vo tuyén (radio resource control - RRC) cho biét rang hai hodc nhiéu

trang thai TCI nay trong DCI 4p dung cho tAt ca cac cong DMRS hoic tht ca cac 16p truyén
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qua tht ca cac khdi tai nguyén va ky hiéu trude khi nhan DCI, trong d6 it nhat mot bd xir

Iy duoc tao cAu hinh dé phan biét dya trén ban tin RRC.

31. Thiét bi theo muc 29 hodc muc 30, trong d6 it nhat mot bd xit 1y duge tao cu hinh dé
nhan phan tir didu khién (control element - CE) diéu khién truy cdp mdi truong (media
access control - MAC) ma gan nhin cho diém ma TCI cua DCI, trong d6 diém ma TCI
duoc gan nhin chi bdo hai hodc nhiéu trang thai TCI ma 4p dung cho tht ca cac cong
DMRS hoic tit ca cac 16p truyén qua tit ca cac khéi tai nguyén va ky hiéu, trong d6 it nhét

mot bd x ly duoc tao cAu hinh dé phéan biét dua trén nhan cia diém ma TCI cta DCIL.

32. Thiét bi theo muc bét ky trong sb cac muc 29-31, trong d6 it nhit mot bo xir ly dugc
tao cAu hinh dé phan biét dua trén bit cia DCI ma chi bao mot cach rd rang li€u hai hodc
nhiéu trang thai TCI nay c6 &p dung cho tht ca cac cong DMRS hoic tat ca cac 16p truyén
qua tat ca cac khéi tai nguyén va ky hiéu hay khong.

33. Thiét bi theo muc bat ky trong s6 cac muc 29-32, trong d6 DCI chi bao it nhit ba trang
thai TCIL, trong d6 viéc phan biét 1a dugc dua trén ba trang thai TCI ma ap dung cho tat ca

cac cong DMRS hoic tat ca céc 16p truyén qua tat ca cac khoi tai nguyén va ky hicu.

34. Thiét bi theo muc bat ky trong sé cic muc 29-33, trong d6 DCI duoc nhén trong
CORESET ma duoe tao ciu hinh d@ 1ap lich cac PDSCH v6i hai hoic nhiéu trang théi TCI
ma ap dung cho tit ca céc cdbng DMRS hoic tat ca céc 16p truyén qua tat ca cac khéi tai
nguyén va ky hiéu cia PDSCH tuong g, trong do it nhit mot bo xu Iy duoc tao ciu hinh
8 phan biét dya trén CORESET ma DCI dugc nhén trén do.

35. Thiét bi theo muc bat ky trong s6 cac muc 29-34, trong d6 DCI duge nhan v6i hai hodc
nhiéu trang thai TCI ma &p dung cho cbng DMRS kénh didu khién dudng xudng vit ly
(PDCCH) hodc 16p truyén qua tat ca cac khéi tai nguyén va ky hiéu ctia DCI.

36. Thiét bi theo muc 35, trong d6 hai hodc nhiéu trang thai TCI ma 4p dung cho tAt ca cac
cbng DMRS hoic tAt ca cac 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu cho
PDSCH 14 giéng v6i hai hogc nhiéu trang thai TCI ma 4p dung cho cong DMRS PDCCH

hoic tat ca cac 16p truyen qua tat ca cac khoi tai nguyén va ky hiéu ctia DCI.

37. Thiét bi theo muc 35 hodc muc 36, trong d6 DCI bao gém treong TCI chi bdo hai hodc
nhiéu trang thai TCI ma 4p dung cho tat ca cac cong DMRS hodc tAt ca céc 16p truyén qua
tAt ca cac khoi tai nguyén va ky hiéu cho PDSCH.
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38. Thiét bi theo muc bat k¥ trong sb cac muc 29-37, trong do it nhét mét bo xir 1y duge
tao cAu hinh d& nhan ban tin RRC tao cAu hinh tmg vién PDCCH véi hai hogc nhiéu trang
thai TCI ma ap dung cho cbng DMRS PDCCH hodc 16p truyén qua tit ca cic khéi tai
nguyén va ky hiéu cua tng vién PDCCH.

39. Thiét bi theo muc 38, trong d6 ban tin RRC 1a danh cho: mot hodc nhiéu Gmg vién
PDCCH, tt ca cac tng vién PDCCH trong tap khong gian tim kiém, hodc tit ca cic ting
vién PDCCH trong tAt c cc tap khong gian tim kiém két hop véi CORESET.

40. Thiét bi theo muc bat ky trong s cac muc 29-39, trong do it nhit mot bd xtt 1y duoc
tao cdu hinh dé nhan MAC-CE kich hoat hai hodc nhiéu trang thai TCI ma 4p dung cho
cbng DMRS PDCCH hodc 16p truyén qua tit ca cac khdi tai nguyén va ky hiéu cua
CORESET ma DCI dugc nhén trén do.

41. Thiét bi theo muc bét ky trong s cac muc 29-40, trong do it nhit médt b xtr Iy duoc
tao cdu hinh dé thu duge QCL hdn hop tir hai hodc nhiéu tin hiéu tham chiéu, trong do mdi
trong sb hai hodc nhiéu tin hiéu tham chiéu duoc két hop véi mot trong s6 hai hodc nhiéu

trang thai TCI nay.

42. Thiét bi theo muc bat ky trong s cac muc 29-41, trong do it nhat mot bo xtr 1y dugc
tao cAu hinh dé truyén kha ning chi bédo khoang thoi gian dé xac dinh QCL hdn hop khi
cAu hinh cho biét rang DCI ¢6 thé chi bao hai hodc nhiéu trang thai TCI ma 4p dung cho
tAt ca cac cong DMRS hoic tAt ca cac 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu
cho PDSCH, trong d6 khoang thoi gian gitra DCI va PDSCH it nhét 1a bing khoang thoi

gian dugc chi bao.
43. Thiét bi truyén thong khong day bao gbm:
bd nh§ luu trit cac 1€nh thuc thi dugce béng may tinh; va

it nhat mot bd xtr Iy duoc ghép ndi v&i bd nhd va duoce tao cAu hinh dé thuec thi

cac 1énh thyc thi duge bang méy tinh dé:

truyén thong tin didu khién duong xudng (downlink control information -
DCI) chi b4o hai hoac nhiéu trang thai chi béo cAu hinh truyén (transmission
configuration indication - TCI) cho kénh dung chung duong xubng vt Iy (physical
downlink shared channel - PDSCH), trong d6 DCI phan bi€t rang hai hodc nhiéu
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trang thai TCI nay 4p dung cho tAt ca cac cong tin hiéu tham chiéu giai didu ché
(demodulation reference signal - DMRS) hodc tht ca cac 16p truyén qua tat ca cac
khéi tai nguyén va ky hiéu cho PDSCH tir céc trang thai TCI ma dp dung cho cac
tap hop cong DMRS khac nhau hogc cac tap hop khéi tai nguyén hodc ky hiéu khac

nhau; va

truyén PDSCH tir hai hoic nhidu diém thu phat (transmit receive point -
TRP), trong d6 mdi trong s6 cac TRP tuong tmg v&i mdt trong sd céc trang thai

TCL

44, Thiét bi theo muc 43, trong d6 it nhéat mdt bd xtr Iy duge tao cAu hinh dé truyén ban tin
diéu khién tai nguyén vo tuyén (radio resource control - RRC) cho biét rang hai hodc nhiéu
trang thai TCI trong DCI 4p dung cho tat ca cac cong DMRS hoic tht ca céac 16p truyén

qua tat ca cac khéi tai nguyén va ky hiéu trude khi truyén DCL.

45. Thiét bi theo muc 43 hozc muc 44, trong do it nhat mot bd xr ly duoc tao cAu hinh dé
truyén phan tir didu khién (control element - CE) diéu khién truy cap moi truong (media
access control - MAC) ma gan nhan cho diém ma TCI cua DCI, trong d6 diém ma TCI
duoc gén nhin chi bao hai hodc nhiéu trang thai TCI ma 4p dung cho tAt ca cac céng

DMRS hoic tt ca céc 16p truyén qua tAt ca cac khéi tai nguyén va ky hiéu.

46. Thiét bi theo muc bét ky trong sb cac muc 43-45, trong d6 bit ctia DCI chi bdo mot
cach rd rang liéu hai hogdc nhiéu trang thai TCI nay c6 4p dung cho tat ca cac cong DMRS

hoic tat ca cac 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu hay khong.

47. Thiét bi theo muc bat ky trong s6 cac muc 43-46, trong d6 DCI chi bao it nhit ba trang
thai TCI ma ap dung cho tht ca cac cdng DMRS hoic tit ci cac 16p truyén qua tat ca cac
khéi tai nguyén va ky hiéu.

48. Thiét bi theo muc bét ky trong sb cac muc 43-47, trong d6 DCI duoc truyén trong
CORESET ma dugc tao ciu hinh dé 14p lich cac PDSCH véi hai hodc nhiéu trang thai TCI
ma ap dung cho tat ca cic cdng DMRS hoic tit ca cac 16p truyén qua tit ca cac khdi tai

nguyén va ky hiéu cia PDSCH tuong tng.

49. Thiét bi theo muc bat k¥ trong sé cac muc 43-48, trong d6 DCI duoc truyén véi hai
hogc nhiéu trang thai TCI ma &p dung cho cbng DMRS kénh diéu khién dwong xubng vat
Iy (PDCCH) va I6p truyén qua tit ca cac khéi tai nguyén va ky higu ciia DCL
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50. Thiét bi theo muc 49, trong d6 hai hodc nhiéu trang thai TCI ma 4p dung cho tAt ca cac
cdbng DMRS hoic tit ci céc 16p truyén qua tit ca cac khéi tai nguyén va ky hiéu cho
PDSCH 14 gibng véi hai hodc nhiéu trang thai TCI ma &p dung cho cac cdbng DMRS va

16p truyén qua tAt ca cac khéi tai nguyén va ky hiéu cua DCIL.

51. Thiét bi theo muc 49 hoic muc 50, trong d6 DCI bao gém treong TCI chi bao hai hodc
nhiéu trang thai TCI ma ap dung cho tAt ca cac cdng DMRS hodc tAt ca cac 16p truyén qua
tht c& céac khéi tai nguyén va ky hiéu cho PDSCH.

52. Thiét bi theo muc bat ky trong s6 cac muc 43-51, trong d6 it nhat mot bo xtr 1y duoc
tao cAu hinh dé truyén ban tin RRC tao c4u hinh tng vién PDCCH v6i hai hodc nhiéu trang
thai TCI ma 4p dung cho cong DMRS PDCCH va 16p truyén qua tat ca cac khéi tai nguyén
va ky hiéu cta ung vién PDCCH.

53. Thiét bi theo muc 52, trong d6 ban tin RRC 1a danh cho: mét hogc nhiéu tmg vién
PDCCH, tét ca cac tng vién PDCCH trong tap khong gian tim kiém, hodc tit ca cac tmg
vién PDCCH trong tét ca cac tap khong gian tim kiém két hop véi CORESET.

54. Thiét bi theo muc bt ky trong s cac muc 43-53, trong do it nhét mot bo xtr Iy duge
tao cAu hinh @ truyén MAC-CE kich hoat hai hodc nhiéu trang thai TCI ma &p dung cho
cbng DMRS PDCCH va 16p truyén qua tit ca cic khéi tai nguyén va ky hiéu cla
CORESET ma DCI dugc nhan trén do.

55. Thiét bi theo muc bét ky trong sb cac muc 43-54, trong @6 it nhét mot bd xr ly duogc
tao cAu hinh dé truyén hai hoic nhidu tin hiéu tham chiéu tir hai hozc nhiéu TRP, trong dé
mdi trong s6 hai hodc nhiéu tin hiéu tham chiéu duoc két hop v61 mét trong s6 hai hodc

nhiéu trang thai TCI nay.

56. Thiét bi theo muc bat ky trong sb cac muc 43-55, trong do6 it nhit mot bo xir ly duoc
tao cAu hinh d nhan kha ning chi bao khoang thoi gian d8 x4c dinh twa-ddng vi tri (quasi-
co-location - QCL) khi cdu hinh cho biét ring DCI ¢6 thé chi béo hai hogc nhiéu trang thai
TCI ma 4p dung cho tat ca cac cbng DMRS hodc tht ca cac 16p truyén qua tat ca cac khoi
tai nguyén va ky hiéu cho PDSCH, con bao gdm lap lich PDSCH v6i khoang thoi gian
gitta DCI va PDSCH it nhit 13 bing khoang thdi gian dugc chi béo.

57. Thiét bi truyén thong khong day bao gom:
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phuwong tién dé nhin théng tin didu khién dudng xubng (downlink control
information - DCI) chi b4o hai hodc nhiéu trang thai chi bdo cAu hinh truyén (transmission
configuration indication - TCI) cho kénh dung chung duong xubng vat 1y (physical
downlink shared channel - PDSCH);

phuong tién dé phan biét rang hai hoic nhiéu trang thai TCI nay &p dung cho tat ca
cac cdng tin hiéu tham chiéu giai diéu ché (demodulation reference signal - DMRS) hogc
tht ca cac 16p truyén qua tht ca cac khdi tai nguyén va ky hiéu cho PDSCH tir céc trang
thai TCI ma &p dung cho céc tap hop cdng DMRS khac nhau hodc cac tdp hop khéi tai
nguyén hodc ky hié¢u khéc nhau;

phuong tién dé x4c dinh tura-ddng vi tri (quasi-co-location - QCL) hdn hop dua trén

hai hodc nhiéu trang thai TCI dép lai viéc phan biét; va
phuong tién dé nhan PDSCH dya trén QCL hén hop.

58. Thiét bj theo muc 57, thiét bi nay con bao gdm phurong tién dé nhan ban tin diéu khién
tai nguyén vo tuyén (radio resource control - RRC) cho biét rang hai hodc nhiéu trang thai
TCI nay trong DCI 4p dung cho tht ca cac cdbng DMRS hoic tat ca céc 16p truyén qua tht
ca céc khéi tai nguyén va ky hiéu truge khi nhan DCI, trong d6 viéc phén biét 1a dugc dua

trén ban tin RRC.

59. Thiét bi theo muc 57 hodc muc 58, thiét bj nay con bao gdm phuong tién dé nhan phan
tt diéu khién (control element - CE) didu khién truy cip mdi truong (media access control
- MAC) ma gén nhan cho diém ma TCI ctia DCI, trong d6 diém ma TCI duoc gan nhin
chi béo hai hodc nhiéu trang thai TCI ma 4p dung cho tAt ca cac cobng DMRS hoic tat ca
céc 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu, trong d6 viéc phan biét la duoc

dua trén nhan cua diém ma TCI cua DCI.

60. Thiét bi theo muc bét ky trong sb cac muc 57-59, trong d6 phuong tién dé phan biét
duogce tao cAu hinh dé phén biét dya trén bit cia DCI ma chi bdo mot cach 13 rang liéu hai
hodc nhiéu trang thai TCI nay c6 4p dung cho tht ca cac cdng DMRS hoic tit ca cac 16p

truyén qua tat ca cac khéi tai nguyén va ky hiéu hay khong.

61. Thiét bi theo muc bét ky trong s6 cac muc 57-60, trong d6 DCI chi bao it nhét ba trang
thai TCI, trong d6 viéc phén biét 1a dugc dya trén ba trang thai TCI ma ap dung cho tht ca

céc cobng DMRS hodc tét ca cac 16p truyén qua tat ca cac khoi tai nguyén va ky higu.
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62. Thiét bi theo muc bét ky trong s cac muc 57-61, trong d6 DCI dugc nhén trong
CORESET ma duoc tao cAu hinh dé 1ap lich cac PDSCH vé6i hai hodc nhiéu trang thai TCI
ma 4p dung cho tat ca cac cong DMRS hodc tAt ca cac 16p truyén qua tat ca cac khoi tai
nguyén va ky hiéu cuia PDSCH twong ung, trong d6 vigéc phan biét la duoc dua trén
CORESET ma DCI dugc nhan trén do.

63. Thiét bi theo muc 62, trong d6 DCI dwoc nhan v6i hai hogc nhiéu trang thdi TCI ma
ap dung cho cong DMRS kénh didu khién duong xubng vat Iy (PDCCH) hodc 16p truyén

qua tat ca céac khoi tai nguyén va ky hiéu cua DCI.

64. Thiét bi theo muc 63, trong d6 hai hodc nhiéu trang thai TCI ma ap dung cho tAt ca cac
cbng DMRS hoic tht ca cac 16p truyén qua tht ca cac khéi tai nguyén va ky hiéu cho
PDSCH la gidng v&i hai hodc nhiéu trang thai TCI ma ap dung cho cbng DMRS PDCCH

hodc tat ca céac 16p truyén qua tat ca cac khoi tai nguyén va ky hi¢u cua DCI.

65. Thiét bi theo muc 63 hodc muc 64, trong d6 DCI bao gém trudmg TCI chi bdo hai hodc
nhiéu trang thai TCI ma 4p dung cho tat ca cac cong DMRS hoic tAt ca cac 16p truyén qua
tAt ca cac khéi tai nguyén va ky hiéu cho PDSCH.

66. Thiét bi theo muc bét ky trong sb cac muc 57-65, thiét bi nay con bao gdm phurong tién
@& nhan ban tin RRC ma tao cAu hinh tng vién PDCCH véi hai hogc nhiéu trang thai TCI
ma &p dung cho cdng DMRS PDCCH hoic 16p truyén qua tat ca cic khéi tai nguyén va
ky hiéu ctia ing vién PDCCH.

67. Thiét bi theo muc 66, trong @6 ban tin RRC 1a danh cho: mot hodc nhiéu ung vién
PDCCH, tit ca cac tmg vién PDCCH trong tip khong gian tim kiém, hoc tit ca cac tng
vién PDCCH trong tat ca cac tip khong gian tim kiém két hop véi CORESET.

68. Thiét bi theo muc bét ky trong sb cac muc 57-67, thiét bi nay con bao gdm phurong tién
@& nhan MAC-CE kich hoat hai hodc nhiéu trang thai TCI ma 4p dung cho cdbng DMRS
PDCCH hoic 16p truyén qua tAt ca cac khéi tai nguyén va ky hiéu caia CORESET ma DCI

duoc nhén trén do.

69. Thiét bi theo muc bat k¥ trong s cac muc 57-68, trong d6 phuong tién dé x4c dinh
QCL hén hgp duoc tao cAu hinh dé thu duge QCL hdn hop tir hai hodc nhiéu tin hiéu tham
chiéu, trong 6 mdi trong s hai hoic nhiéu tin hiéu tham chiéu duoc két hop véi mot trong

s6 hai hodc nhiéu trang thai TCI nay.
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70. Thiét bi theo muc bat ky trong s6 cac muc 57-69, thiét bi nay con bao gbém phuong tién
dé truyén kha ning chi béo khoang thoi gian @8 xac dinh QCL hdn hop khi ciu hinh cho
biét rang DCI ¢6 thé chi b4o hai hodc nhiéu trang thai TCI ma ap dung cho tAt ca cc cong
DMRS hodc tit ¢4 céc 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu cho PDSCH,
trong d6 khoang thoi gian gitta DCI va PDSCH it nhét 12 bang khoang thoi gian duoc chi

béo.
71. Thiét bi truyén thong khong day bao gbm:

phuong tién dé truyén thong tin didu khién dudng xudng (downlink control
information - DCI) chi bao hai hodc nhiéu trang thai chi bao cAu hinh truyén (transmission
configuration indication - TCI) cho kénh dung chung dudng xubng vat 1y (physical
downlink shared channel - PDSCH), trong d6 DCI phén biét rang hai hodc nhiéu trang thai
TCI nay ap dung cho tht ca cac cong tin hidu tham chiéu giai diéu ché (demodulation
reference signal - DMRS) hodc tAt ca cac 16p truyén qua tht ca céac khdi tai nguyén va ky
hiéu cho PDSCH tir c4c trang thai TCI ma 4p dung cho cac tap hop cdng DMRS khéc nhau
hodc céac tap hop khéi tai nguyén hodc ky hiéu khac nhau; va

phuong tién dé truyén PDSCH tir hai hodc nhiéu diém thu phat (transmit receive
point - TRP), trong d6 mdi trong s6 cac TRP twong Ung v6i mot trong sb céc trang thai

TCIL.

72. Thiét bi theo muc 71, thiét bi nay con bao gdm phuong tién dé truyén ban tin diéu
khién tai nguyén vo tuyén (radio resource control - RRC) cho biét rang hai hodc nhiéu
trang thai TCI trong DCI 4p dung cho tat ca cac cong DMRS hoic tat ca céc 16p truyén

qua tét ca cac khéi tai nguyén va ky hiéu trude khi truyén DCL.

73. Thiét bi theo muc 71 hodc muc 72, thiét bi nay con bao gbdm phuong tién @& truyén
phan tir diéu khién (control element - CE) diéu khién truy cap moi truong (media access
control - MAC) ma gin nhan cho diém ma TCI cta DCI, trong d6 diém ma TCI duogc gin
nhan chi bao hai hoac nhiéu trang thai TCI ma 4p dung cho tAt ca cac céng DMRS hoéc
tht ca céc 16p truyén qua tAt ca cac khéi tai nguyén va ky hiéu.

74. Thiét bi theo muc bt ky trong sb cac muc 71-73, trong d6 bit cia DCI chi bdo mot
cach rd rang li€u hai hodc nhiéu trang thai TCI nay c6 4p dung cho tat ca cac cong DMRS

hodc tit ca cac 16p truyén qua tat ca cic khéi tai nguyén va ky hiéu hay khong.

47



49261 48/84

75. Thiét bi theo muc bét ky trong sb cac muc 71-74, trong d6 DCI chi béo it nhét ba trang
thai TCI ma ap dung cho tAt ca cac cong DMRS hodc tAt ca cac 16p truyén qua tAt ca cac
khéi tai nguyén va ky hiéu.

76. Thiét bi theo muc bit ky trong sd cac muc 71-75, trong d6 DCI dugc truyén trong
" CORESET ma dugc tao cAu hinh d 1ap lich cac PDSCH v6i hai hogc nhiéu trang thai TCI
ma ap dung cho tat ca cac cong DMRS hodc tAt ca céc 16p truyén qua tAt ca cac khi tai

nguyén va ky hiéu cia PDSCH tuong Umg.

77. Thiét bi theo muc bét ky trong s cac muc 71-76, trong d6 DCI duge truyén v&1 hai
hogc nhiéu trang thai TCI ma &p dung cho cbng DMRS kénh diéu khién duong xudng vat
Iy (PDCCH) va I6p truyén qua tit ca cac khéi tai nguyén va ky higu cia DCI.

78. Thiét bj theo muc 77, trong d6 hai hodc nhiéu trang thai TCI ma &p dung cho tAt ca céc
cdng DMRS hoic tht ca céc 16p truyén qua tAt ca cac khéi tai nguyén va ky hiéu cho
PDSCH la giéng véi hai hodc nhiéu trang thai TCI ma 4p dung cho céc cbng DMRS va

16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu ctia DCI.

79. Thiét bi theo muc 77 hodc muc 78, trong d6 DCI bao gém treong TCI chi bao hai hodc
nhiéu trang thai TCI ma 4p dung cho tht ca cac cbng DMRS hoic tht ca cac 16p truyén qua
tAt ca cac khdi tai nguyén va ky hiéu cho PDSCH.

80. Thiét bi theo muc bat k¥ trong s6 cac muc 71-79, thiét bi nay con bao gdbm phuong tién
dé truyén ban tin RRC tao cAu hinh @ng vién PDCCH véi hai hodc nhiéu trang thai TCI
ma 4p dung cho cong DMRS PDCCH va 16p truyén qua tat ca cic khéi tai nguyén va ky
hiéu cua ung vién PDCCH.

81. Thiét bi theo muc 80, trong d6 ban tin RRC la danh cho: mdt hodc nhiéu ung vién
PDCCH, tit ca cac ung vién PDCCH trong tdp khong gian tim kiém, hodc tit ca cic tmg
vién PDCCH trong tit ca cac tap khong gian tim kiém két hop véi CORESET.

82. Thiét bi theo muc bét ky trong s6 cac muc 71-81, thiét bi nay con bao gdm phuong tién
8 truyén MAC-CE kich hoat hai hodc nhiéu trang thai TCI ma 4p dung cho cbng DMRS
PDCCH va 16p truyén qua tAt ca cac khbi tai nguyén va ky hiéu cia CORESET ma DCI

duoc nhan trén do.
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83. Thiét bi theo muc bt ki trong s6 cac muc 71-82, thiét bi nay con bao gdm phuong tién
dé truyén hai hodc nhiéu tin hiéu tham chiéu tir hai hoic nhidu TRP, trong d6 mdi trong s6
hai hodc nhiéu tin hiéu tham chiéu duoc két hop véi mot trong s6 hai hozc nhiéu trang thai

TCI nay.

84. Thiét bi theo muc bit ki trong s6 cac muc 71-83, thiét bi nay con bao gdbm phuong tién
dé nhan kha ning chi bao khoang thoi gian dé xac dinh tua-ddng vi tri (quasi-co-location
- QCL) khi cdu hinh cho biét ring DCI c6 thé chi béo hai hodc nhiéu trang thai TCI ma &p
dung cho tAt ca cac cobng DMRS hoic tat ca cac 16p truyén qua tat ca cac khéi tai nguyén
va ky hiéu cho PDSCH, con bao gdm 14p lich PDSCH v6i khoang thoi gian gitta DCI va
PDSCH it nhét 1a bing khoang thdi gian dugc chi béo.

85. Phuong tién bat bién doc duge bang méy tinh Iuu trit ma thye thi dugce bang may

tinh, ma khi dugc thuc thi boi bd xtr Iy khién bd xir 1y:

nhén thong tin didu khién duong xubng (downlink control information - DCI) chi
b4o hai hodc nhiéu trang thai chi bdo cAu hinh truyén (transmission configuration
indication - TCI) cho kénh dung chung dudng xudng vt 1y (physical downlink shared
channel - PDSCH);

phén biét rang hai hoic nhiéu trang thai TCI nay ap dung cho tat ca cac cong tin
hidu tham chiéu giai didu ché (demodulation reference signal - DMRS) hodc tAt ca cac 16p
truyén qua tit ca cac khéi tai nguyén va ky hiéu cho PDSCH tir cac trang thai TCI ma ap
dung cho céc tap hop cdng DMRS khéc nhau hodc céc tip hop khéi tai nguyén hozc ky

hiéu khac nhau;

x4c dinh twa-ddng vi tri (quasi-co-location - QCL) hdn hop dua trén hai hodc nhiéu

trang thai TCI dép lai viéc phan biét; va
nhin PDSCH dua trén QCL hén hop.

86. Phuong tién bét bién doc duoc bang may tinh theo muc 85, phuong tién nay con bao
gbm ma dé nhan ban tin diéu khién tai nguyén vo tuyén (radio resource control - RRC)
cho biét ring hai hodc nhiéu trang thai TCI nay trong DCI 4p dung cho tAt ca cac cong
DMRS hodc tt ca cac 16p truyén qua tAt ca cac khéi tai nguyén va ky hiéu truée khi nhan
DCI, trong d6 ma dé phan biét bao gdm ma d€ phén biét dya trén ban tin RRC.
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87. Phuong tién bét bién doc dugc béng mdy tinh theo muc 85 hodc muc 86, phuong tién
nay con bao gbm ma dé nhan phén tir didu khién (control element - CE) diéu khién truy
cip mdi trudng (media access control - MAC) ma gn nhin cho diém ma TCI cua DCI,
trong d6 diém ma TCI dugc gin nhan chi b4o hai hodc nhiéu trang thai TCI ma 4p dung
cho tat ca cac cong DMRS hodc tat ca cac 16p truyén qua tat ca cic khéi tai nguyén va ky
hidu, trong d6 ma d& phan biét bao gdm ma dé phén biét dua trén nhan ciia diém ma TCI

cua DCI.

88. Phuong tién bét bién doc dugc bing may tinh theo muc bét ky trong s6 cac muc 85-
87, phuong tién nay con bao gdm ma dé phan biét dua trén bit cia DCI ma chi bio mot
céch ro rang liéu hai hodc nhiéu trang thai TCI nay c¢6 4p dung cho tat ca cac cong DMRS

hoic tAt ca cac 16p truyén qua tat ca céc khdi tai nguyén va ky hiéu hay khong.

89. Phuong tién bat bién doc dugc bang may tinh theo muc bét k¥ trong s6 cac muc 85-
88, trong d6 DCI chi béo it nhét ba trang thai TCI, trong d6 viéc phan biét la duge dua trén
ba trang thai TCI ma &p dung cho tat ca cac cong DMRS hoic tht ca cac 16p truyén qua tat
c& cac khéi tai nguyén va ky hiéu.

90. Phuong tién bét bién doc dugc bang méy tinh theo muc bét ky trong sb cac muc 85-
89, trong @6 DCI dugc nhén trong CORESET ma dugc tao cAu hinh dé 1ap lich cac PDSCH
v6i hai hodc nhiéu trang thai TCI ma 4p dung cho tAt ca cac céng DMRS hoic tét ca cac
16p truyén qua tAt c& cac khéi tai nguyén va ky hiéu cia PDSCH tuong tng, trong d6 ma

dé& phan biét bao gff)m ma dé phan biét dua trén CORESET ma DCI dugc nhan trén do.

91. Phuong tién bét bién doc duge bing may tinh theo muc 90, trong d6 DCI dugce nhan
v6i hai hodc nhiéu trang thai TCI ma 4p dung cho cdng DMRS kénh diéu khién duong
xudng vit Iy (PDCCH) hodc 16p truyén qua tit ca cac khéi tai nguyén va ky hiéu cua DCL.

92. Phuong tién bét bién doc duoc béng mady tinh theo muc 91, trong d6 hai hoac nhiéu
trang thai TCI ma &p dung cho tht ca cac cdbng DMRS hoic tat ca cac 16p truyén qua tat ca
cac khdi tai nguyén va ky hiéu cho PDSCH la gidng v&i hai hoic nhiéu trang thai TCI ma
ap dung cho cdng DMRS PDCCH hodc tht ca cac 16p truyén qua tit ca céc khdi tai nguyén
va ky hi¢u ctia DCI.
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93. Phuong tién bét bién doc duogc béng may tinh theo muc 91 hodc muc 92, trong d6 DCI
bao gém trudng TCI chi béo hai hodc nhiéu trang thai TCI ma 4p dung cho tat ca cac cong

DMRS hoic tAt ca cac 16p truyén qua tit ca cac khdi tai nguyén va ky hiéu cho PDSCH.

94. Phuong tién bét bién doc duoc béng may tinh theo muc bét ky trong sb cac muc 85-
93, phuong tién nay con bao g?)m ma dé nhan ban tin RRC tao cAu hinh tng vién PDCCH
v6i hai hodc nhiéu trang thai TCI ma 4p dung cho cdng DMRS PDCCH hodc 16p truyén

qua tat ca cac khéi tai nguyén va ky hiéu cta tng vién PDCCH.

95. Phuong tién bt bién doc duoc béng méy tinh theo muc 94, trong d6 ban tin RRC la
danh cho: mot hodc nhiéu tng vién PDCCH, tat ca cac tmg vién PDCCH trong tap khong
gian tim kiém, hoic tat ca cac tng vién PDCCH trong tAt ca cac tip khong gian tim kiém

két hop v6i CORESET.

96. Phuong tién bét bién doc dugce bing may tinh theo muc bét ky trong s6 cac muc 85-
95, phuong tién nay con bao gbm ma dé nhan MAC-CE kich hoat hai hodc nhiéu trang
thai TCI ma 4p dung cho cdng DMRS PDCCH hodc 16p truyén qua tat ca cac khdi tai
nguyén va ky hiéu cia CORESET ma DCI dugc nhéan trén do.

97. Phuong tién bat bién doc dugc bing may tinh theo muc bét ky trong sb cac muc 85-
96, phuong tién nay con bao gb6m mi dé thu duge QCL hdn hop tir hai hodc nhiéu tin hiéu
tham chiéu, trong d6 mdi trong s6 hai hogc nhiéu tin hiéu tham chiéu dugc két hop véi

mot trong s hai hoic nhiéu trang thai TCI nay.

98. Phuong tién bét bién doc dugce bing mdy tinh theo muc bét k¥ trong sd cac muc 85-
97, phuong tién nay con bao gbm ma dé truyén kha ning chi bédo khoang thoi gian dé xéc
dinh QCL hdn hop khi cu hinh cho biét ring DCI c6 thé chi bao hai hogc nhiéu trang théi
TCIma a’ip dung cho tit ca cac cdng DMRS hoic tht c4 cac 16p truyén qua tat ca cac khdi
tai nguyén va ky hiéu cho PDSCH, trong d6 khoang thoi gian gitta DCI va PDSCH it nhét

12 bang khoang thoi gian duge chi béo.

99. Phuong tién bét bién doc dugc bang may tinh Iuu trit ma thyc thi dugc bang may

tinh, ma khi dugc thuc thi bdi bo xtr Iy khién bo xtt ly:

truyén thong tin diéu khién duong xudng (downlink control information -
DCI) chi b4o hai hodc nhiéu trang thai chi béo cAu hinh truyén (transmission

configuration indication - TCI) cho kénh dung chung duong xubng vét 1y (physical
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downlink shared channel - PDSCH), trong @6 DCI phén biét ring hai hodc nhiéu
trang thai TCI nay ap dung cho tAt ca cac cong tin hiéu tham chibu giai diéu ché
(demodulation reference signal - DMRS) hodc tht ca cac 16p truyén qua tat ca cac
khéi tai nguyén va ky hiéu cho PDSCH tir cac trang thai TCI ma ap dung cho cac
tap hop cdng DMRS khéc nhau hogc céc tip hop khéi tai nguyén hoic ky hiéu khac

nhau; va

truyén PDSCH tir hai hodc nhiéu diém thu phat (transmit receive point -
TRP), trong d6 mdi trong sb cac TRP tuong tng v6i mot trong sb cac trang thai

TCL

100. Phuong tién bat bién doc duoc bang may tinh theo muc 99, phuong tién nay con bao
gbm ma dé truyén ban tin didu khién tai nguyén vo tuyén (radio resource control - RRC)
cho biét ring hai hoic nhiéu trang thai TCI trong DCI &p dung cho tat ca cac cong DMRS

hoc tit ca cac 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu trude khi truyén DCL

101. Phuong tién bét bién doc dugc bang may tinh theo muc 99 hodc muc 100, phuong
tién nay con bao gbdm ma dé truyén phan tir didu khién (control element - CE) diéu khién
truy cdp mdi truong (media access control - MAC) ma gén nhan cho diém ma TCI cua
DC]J, trong d6 diém ma TCI dugc gén nhan chi béo hai hodc nhiéu trang thai TCI ma 4p
dung cho tét ca cac cdbng DMRS hoic tht ca cac 16p truyén qua tht ca cac khdi tai nguyén
va ky hiéu.

102. Phuong tién bét bién doc dugc bang méy tinh theo muc bét k¥ trong sd cac muc 99-
101, trong @6 bit cua DCI chi bdo mét cach rd rang li€u hai hodc nhiéu trang thai TCI nay
c6 ap dung cho tht ca cac cdbng DMRS hodc tat ca cac 16p truyén qua tht ca cac khoi tai

nguyén va ky hiéu hay khong.

103. Phwong tién bat bién doc dugc bang may tinh theo muc bat ky trong sd cac muc 99-
102, trong d6 DCI chi bao it nhét ba trang thai TCI ma 4p dung cho tat ca cac cobng DMRS

hodc tat ca céc 16p truyén qua tat ca cac khoi tai nguyén va ky hiéu.

104. Phuong tién bét bién doc dugc béng may tinh theo muc bét ky trong s6 cac muc 99-
103, trong d6 DCI duogc truyén trong CORESET ma duogc tao cAu hinh dé 1ap lich céac
PDSCH véi hai hodc nhiéu trang thai TCI ma 4p dung cho tAt ca céc céng DMRS hodc tht

c& céc 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu cia PDSCH tuong tmg.
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105. Phuong tién bat bién doc duoc béng may tinh theo muc 104, trong d6 DCI duoc
truyén v6i hai hodc nhidu trang thai TCI ma 4p dung cho cdng DMRS kénh diéu khién
duong xudng vat Iy (PDCCH) va l6p truyén qua tAt ca cac khdi tai nguyén va ky hiéu cua
DCL

106. Phuong tién bt bién doc dugc béng mady tinh theo muc 105, trong d6 hai hoac nhiéu
trang thai TCI ma &p dung cho tAt ca cac cong DMRS hoic tAt c4 cac 16p truyén qua tat ca
cac khbi tai nguyén va ky hiéu cho PDSCH 1a gidng véi hai hodc nhiéu trang thai TCI ma
ap dung cho cac cdng DMRS va 16p truyén qua tat ca céc khéi tai nguyén va ky hiéu cua
DCIL

107. Phuong tién bét bién doc dugc bang may tinh theo muc 105 hodc muc 106, trong d6
DCI bao gdm truomg TCI chi bo hai hodc nhiéu trang thai TCI ma ap dung cho tAt ca cac -
cbng DMRS hoic tht ca céac 16p truyén qua tht ca cac khdi tai nguyén va ky hiéu cho

PDSCH.

108. Phuong tién bét bién doc dugc bing may tinh theo muc bét k¥ trong sé cac muc 99-
107, phuong tién ndy con bao gdm ma dé truyén ban tin RRC tao cu hinh tng vién
PDCCH véi hai hodc nhiéu trang thdi TCI ma 4p dung cho cdng DMRS PDCCH va 16p

truyén qua tat ca céc khéi tai nguyén va ky hiéu cta tmg vién PDCCH.

109. Phuong tién bat bién doc dugc bang may tinh theo muc 108, trong d6 ban tin RRC 1a
danh cho: mot hodc nhiéu tmg vién PDCCH, tit ca cac tmg vién PDCCH trong tap khong
gian tim kiém, hodc tét ca cac ing vién PDCCH trong tAt ca céac tap khong gian tim kiém

két hop véi CORESET.

110. Phuong tién bét bién doc dugc béng may tinh theo muc bét ky trong sb cac muc 99-
109, phuong tién nay con bao gém ma dé truyén MAC-CE kich hoat hai hodc nhiéu trang
thai TCI ma ap dung cho cdng DMRS PDCCH va 16p truyén qua tit ca cac khéi tai nguyén
va ky hiéu cia CORESET ma DCI dugc nhén trén do.

111. Phwong tién bét bién doc dwoc bang may tinh theo muc bét k¥ trong s6 cac muc 99-
110, phuong ti¢n nay con bao gbm ma dé truyén hai hoic nhiéu tin hiéu tham chiéu tir hai
hodc nhiéu TRP, trong d6 mdi trong sb hai hodc nhiéu tin hiéu tham chiéu duogc két hop

v&i mot trong s6 hai hodc nhiéu trang thai TCI nay.
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112. Phuong tién bét bién doc dugc bang may tinh theo muc bét ky trong s6 cac muc 99-
111, phuong tién nay con bao gdm ma dé nhéan kha nang chi bdo khoang thoi gian dé xac
dinh tuya-ddng vi tri (quasi-co-location - QCL) khi cAu hinh cho biét ring DCI ¢6 thé chi
b4o hai hodc nhiéu trang thai TCI ma 4p dung cho tht ca cac cong DMRS hodc tat ca cac
16p truyén qua tAt ca cac khéi tai nguyén va ky hiéu cho PDSCH, con bao gdm 1ap lich
PDSCH véi khoang thi gian gitra DCI va PDSCH it nhét 1a bang khoang thoi gian duge

chi bao.
113. Phuong phép truyén thong khong day, phuong phap nay bao gdm céc budec:

nhan ban tin didu khién tao cAu hinh it nhit mot éng vién kénh diéu khién duong
xubng vt 1y (physical downlink control channel - PDCCH) v6i hai hodc nhiéu trang thai
chi béo cAu hinh truyén (transmission configuration indication - TCI) ma &p dung cho cong
tin hiéu tham chiéu giai didu ché (DMRS) PDCCH hodc 16p truyén qua tit ca cac khi tai
nguyén va ky hiéu cta tmg vién PDCCH;

xac dinh twa-ddng vi tri (quasi-co-location - QCL) hdn hop dua trén hai hodc nhiéu

trang thai TCI nay; va

nhan thong tin didu khién dudmg xudng (downlink control information - DCI) trén

it nh4t mot tng vién PDCCH dua trén QCL hén hop.

114. Phuong phap theo muc 113, trong d6 ban tin diéu khién 14 ban tin diéu khién tai
nguyén vO tuyén (radio resource control - RRC) va danh cho: mot hodc nhiéu tmg vién
PDCCH, tét ca cac ung vién PDCCH trong tap khong gian tim kiém, hodc tit ca cic ting
vién PDCCH trong tt ca cc tap khong gian tim kiém két hop v6i CORESET.

115. Phuong phép theo muc 113, trong d6 ban tin diéu khién 12 phén ti didu khién - diéu
khién truy cip méi trudng (media access control — control element - MAC-CE) kich hoat
hai hodc nhiéu trang thai TCI ma &p dung cho cdng DMRS PDCCH hodc 16p truyén qua
tAt ca cac khéi tai nguyén va ky hiéu cia CORESET ma DCI duge nhén trén do.

116. Phuong phép theo muc bét ky trong sb cac muc 113-115, trong d6 viéc xac dinh QCL
hdn hop bao gém viéc thu duge QCL hdn hop tir hai hodc nhiéu tin hiéu tham chiéu, trong
d6 mdi trong s6 hai hodc nhiéu tin hiéu tham chiéu duoc két hop véi mot trong s6 hai hodc

nhiéu trang thai TCI nay.
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117. Phuong phéap theo muc bét ky trong s cac muc 113-116, trong d6 DCI dugc nhén
trong CORESET ma dugc tao cu hinh dé 14p lich cac PDSCH véi hai hodc nhiéu trang
thai TCI ma ap dung cho tat ca cac cong DMRS hoic tht ca cac 16p truyén qua tat ca cac
khéi tai nguyén va ky hiéu cua PDSCH tuwong tng, phuong phép nay con bao gbm budc
phan biét rang hai hoic nhiéu trang thai TCI nay 4p dung cho tAt ca cac cong DMRS hoic
tAt ca céc 16p truyén qua tht ca cac khdi tai nguyén va ky hiéu cho PDSCH tir cic trang
thai TCI ma ap dung cho céc tip hop cdng DMRS khéc nhau hodc cac tap hop khéi tai
nguyén hodc ky hiéu khac nhau dua trén CORESET ma DCI duoc nhan trén do.

118. Phuong phap theo muyc 117, trong d6 hai hodc nhiéu trang thai TCI ma ap dung cho
tht ca cac cong DMRS hoic tht c& céc 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu
cho PDSCH 14 giéng véi hai hogc nhiéu trang thai TCI ma ap dung cho cbng DMRS
PDCCH hodc tit ca cac 16p truyén qua tAt ca cac khoi tai nguyén va ky hiéu cua img vién

PDCCH.
119. Thiét bi truyén thong khong day bao gom:
bd nh¢ Iwu trit cac 1énh thuc thi duoc bang mdy tinh; va

it nhat mot bd xtr ly duwgce ghép ndi véi bd nhd va dugce tao cAu hinh dé thuc thi

cac 1énh thuc thi dugc béng may tinh dé:

nhan bén tin didu khién tao ciu hinh it nht mot tng vién kénh diéu khién dudng
xudng vit 1y (physical downlink control channel - PDCCH) v6i hai hogc nhiéu trang thai
chi bdo cAu hinh truyén (transmission configuration indication - TCI) ma &p dung cho
cbng tin hidu tham chiéu giai didu ché (DMRS) PDCCH hoc 16p truyén qua tit ca cac
khéi tai nguyén va ky hiéu ctia img vién PDCCH;

x4c dinh twa-ddng vi tri (quasi-co-location - QCL) hdn hop dua trén hai hodc nhiéu

trang thai TCI nay; va

nhan thong tin diéu khién duong xubng (downlink control information - DCI) trén

it nhAt mot tng vién PDCCH dua trén QCL hén hop.

120. Thiét bi theo muc 119, trong d6 ban tin didu khién 12 ban tin diéu khién tai nguyén vo

tuyén (radio resource control - RRC) va danh cho: mot hodc nhiéu tmg vién PDCCH, tt
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c4 cac tmg vién PDCCH trong tap khong gian tim kiém, hodc tit ca cac tng vién PDCCH

trong tat ca céc tip khong gian tim kiém két hop véi CORESET.

121. Thiét bi theo muc 119, trong d6 ban tin didu khién 1 phin tir diéu khién - diéu khién
truy cdp mdi truong (MAC-CE) kich hoat hai hodc nhiéu trang thai TCI ma 4p dung cho
cdng DMRS PDCCH hodc 16p truyén qua tit ca céc khéi tai nguyén va ky hiéu cta
CORESET ma DCI dugc nhén trén do.

122. Thiét bi theo muc bat ky trong s cac muc 119-121, trong d6 it nhat mot bod x ly
duoc tao cAu hinh dé thu dugc QCL hdn hop tir hai hodc nhiéu tin hiéu tham chiéu, trong
d6 mdi trong s6 hai hodc nhiéu tin hiéu tham chiéu dugc két hop véi mot trong s6 hai hoic

nhiéu trang thai TCI nay.

123. Thiét bi theo muc bt ky trong s cac muc 119-122, trong d6 DCI dugc nhén trong
CORESET ma duoc tao cAu hinh @& 1ap lich cac PDSCH véi hai hodc nhiéu trang thai TCI
ma 4p dung cho tat ca cac cbng DMRS hoic tAt ca cac 16p truyén qua tht ca cac khoi tai
nguyén va ky hiéu cuia PDSCH tuong tmg, trong do it nhét mot bd xi 1y duoc tao céu hinh
@8 phan biét rang hai hodc nhiéu trang thai TCI nay 4p dung cho tat ca cac cobng DMRS
hodc tat ca cac 16p truyén qua tat ca cac khéi tai nguyén va ky hiéu cho PDSCH tir céc
trang thai TCI ma &p dung cho cac tép hop cdng DMRS khac nhau hodc cac tép hop Kkhéi
tai nguyén hogc ky hiéu khac nhau dya trén CORESET ma DCI duoc nhén trén do.

124. Thiét bi theo muc 123, trong d6 hai hogc nhiéu trang thai TCI ma ap dung cho tat ca
cac cdng DMRS hoic tAt ca céc 16p truyén qua tit ca céc khéi tai nguyén va ky hiéu cho
PDSCH 14 giéng v6i hai hodc nhidu trang thai TCI ma ép dung cho cdng DMRS PDCCH
hoic tat ca cac 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu cua tng vién PDCCH.
125. Thiét bi truyén thong khong day bao gom:

phuong tién d& nhan ban tin didu khién tao cAu hinh it nhat mot émg vién kénh diéu
khién duwong xudng vat 1y (physical downlink control channel - PDCCH) v6i hai hoac
nhiéu trang théi chi bao cAu hinh truyén (transmission configuration indication - TCI) ma
ap dung cho cdng tin hiéu tham chiéu giai diéu ché (DMRS) PDCCH hoic 16p truyén qua
tAt ca cac khdi tai nguyén va ky hiéu ctia ing vién PDCCH;

phuong tién dé x4c dinh tua—df”)ng vi tri (quasi-co-location - QCL) hdn hop dua trén

hai hoac nhiéu trang théai TCI nay; va
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phuong tién dé nhin thong tin didu khién dudng xudng (downlink control

information - DCI) trén it nhat mot tmg vién PDCCH dua trén QCL hdn hop.

126. Thiét bi theo muc 125, trong d6 ban tin didu khién 12 ban tin diéu khién tai nguyén vo
tuyén (radio resource control - RRC) va danh cho: mdt hogc nhiéu Gmg vién PDCCH, tat
ca cac ung vién PDCCH trong tap khong gian tim kiém, hodc tit ca cac tmg vién PDCCH

trong tat ca cac tap khong gian tim kiém két hop véi CORESET.

127. Thiét bi theo muc 125, trong d6 ban tin didu khién 12 phan tir diéu khién - diéu khién
truy cap mdi truong (MAC-CE) kich hoat hai hoéc nhiéu trang thai TCI ma &p dung cho
cdng DMRS PDCCH hodc 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu cua
CORESET ma DCI dugc nhén trén do.

128. Thiét bi theo muc bét ky trong sb cac muc 125-127, trong d6 phuong tién dé xac dinh
QCL hdn hop dugc tao chu hinh dé thu dwge QCL hdn hop tir hai hoge nhiéu tin higu tham
chiéu, trong d6 mdi trong s6 hai hodc nhiéu tin hiéu tham chiéu duogc két hop v6i mot trong

sb hai hoic nhiéu trang thai TCI nay.

129. Thiét bi theo muc bAt ky trong s cac muc 125-128, trong d6 DCI dugc nhén trong
CORESET ma duoc tao cAu hinh dé 1ap lich cac PDSCH véi hai hogc nhiéu trang thai TCI
ma ap dung cho tat ca cac cong DMRS hodc tAt ca céc 16p truyén qua tat ca cac khdi tai
nguyén va ky hi¢u cia PDSCH tuong tng, thiét bi ndy con bao gdm phuong tién dé phan
biét rang hai hodc nhiéu trang thai TCI nay ap dung cho tAt ca cac cong DMRS hodc tat ca
céc 16p truyén qua tAt ca cac khéi tai nguyén va ky hiéu cho PDSCH tir cac trang thai TCI
ma &p dung cho céc tip hop cdng DMRS khéc nhau hogc céc tap hop khéi tai nguyén hozc
ky hiéu khac nhau dua trén CORESET ma DCI dugc nhéan trén do.

130. Thiét bi theo muc 129, trong d6 hai hodc nhiéu trang thai TCI ma 4p dung cho tat ca
cac cbng DMRS hoic tht ca céc 16p truyén qua tht ca cac khdi tai nguyén va ky hiéu cho
PDSCH 14 gidng v6i hai hogc nhiéu trang thai TCI ma &p dung cho cbng DMRS PDCCH
hodc tit ca céc 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu cua Gmng vién PDCCH.
131. Phuong tién bat bién doc duoc bing may tinh luu trit ma thuce thi dugc bing may
tinh, ma khi dugc thuc thi boi bd xur 1y khién b6 xir 1y:

nhan ban tin diéu khién tao cAu hinh it nhit mot Gmg vién kénh diéu khién duong

xubng vat 1y (physical downlink control channel - PDCCH) v6i hai hogc nhiéu trang thai
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chi béo cAu hinh truyén (transmission configuration indication - TCI) ma dp dung cho cong
tin hiéu tham chiéu giai didu ché (DMRS) PDCCH hodc 16p truyén qua tét ca céc khdi tai
nguyén va ky hiéu cua tng vién PDCCH

xac dinh tyra—déng vi tri (quasi-co-location - QCL) hdn hop dua trén hai hodc nhiéu
trang thai TCI nay; va

nhan thong tin diéu khién duong xubng (downlink control information - DCI) trén

it nhAt mot tmg vién PDCCH dua trén QCL hén hop.

132. Phuong tién bat bién doc duge béng may tinh theo muc 131, trong d6 ban tin diéu
khién 14 ban tin diéu khién tai nguyén v tuyén (radio resource control - RRC) va danh
cho: mdt hoic nhiéu tng vién PDCCH, tit ca c4c ing vién PDCCH trong tap khong gian
tim kiém, hodc tit ca cac tmg vién PDCCH trong tat ca cac tap khong gian tim kiém két

hop véi CORESET.

133. Phuong ti€n bét bién doc dugce bang méy tinh theo muc 131, trong d6 ban tin didu
khién 1a phén tir diéu khién - diéu khién truy cap moi trudng (MAC-CE) kich hoat hai hodc
nhiéu trang thai TCI ma &p dung cho cdng DMRS PDCCH hodc 16p truyén qua tat ca cac
khéi tai nguyén va ky hiéu cia CORESET ma DCI dugc nhan trén do.

134. Phuong tién bét bién doc dugc bang may tinh theo muc bét ky trong sb cac muc 131-
133, trong d6 ma dé x4c dinh QCL hdn hop bao gdm ma dé thu duge QCL hdn hop tir hai
hodc nhiéu tin hiéu tham chiéu, trong d6 mdi trong s6 hai hodc nhiéu tin hiéu tham chiéu

dwoc két hop véi mot trong s6 hai hodc nhidu trang thai TCI nay.

135. Phuong tién bét bién doc dugc bang may tinh theo muyc bét ky trong s6 cac muc 131-
134, trong @6 DCI dugce nhén trong CORESET ma dugce tao cAu hinh dé lap lich céc
PDSCH véi hai hodc nhidu trang thai TCI ma &p dung cho tht ca cac cdng DMRS hoic tat
ca céc 16p tniyén qua tat ca cic khéi tai nguyén va ky hiéu cia PDSCH tuong ng, trong
do6 phuong ti€n b4t bién doc dugc bang may tinh bao gdm ma dé phan biét rang hai hoic
nhiéu trang thai TCI nay 4p dung cho tAt ca cac cdbng DMRS hoic tit ca cic 16p truyén qua
tAt ca cac khdi tai nguyén va ky hiéu cho PDSCH tir cac trang thai TCI ma 4p dung cho
céc tap hop cong DMRS khac nhau hodc céc tép hop khéi tai nguyén hodc ky hiéu khéc
nhau dua trén CORESET ma DCI dugc nhén trén do.
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136. Phuong tién bét bién doc dugc bang mdy tinh theo muc 135, trong d6 hai hodc nhiéu
trang thai TCI ma 4p dung cho tat ca cac cong DMRS hogc tAt ca cac 16p truyén qua tit ca
cac khéi tai nguyén va ky hiéu cho PDSCH 1a gidng véi hai hoic nhiéu trang thai TCI ma
ap dung cho cdng DMRS PDCCH hogc tat ca c4c 16p truyén qua tht ca cac khéi tai nguyén
va ky hiéu cta ung vién PDCCH.

CAn hiéu rang thir tw hodc thit bac cu thé ctia cac khdi trong cac quy trinh/cac luu dd
duoc boc 10 1a minh hoa vé céc phuong phap tiép can vi du. Dya vao cac uu tién thiét ké,
can hiéu rang thir tir hodc thit bac cu thé caa cac khéi trong cac quy trinh/céc luu dd c6 thé
duoc sép xép lai. Hon nita, mot s6 khdi c6 thé duoc két hop hodc dugc bd qua. Cac yéu
ciu bao ho phuong phap kém theo trinh bay céc phén tir cia cac khdi khac nhau theo thi

tu mau, va khong c6 nghia 1a bi gi¢i han & thi tu hodc thir bac cu thé duoc trinh bay.

Mo ta trén duoc dwa ra dé cho phép ngudi c6 hiéu biét trung binh trong linh vuc k§y
thuat thuc hanh cac khia canh khac nhau dugc md ta & day. Cac bién thé khéc nhau dbi
v&i cac khia canh nay sé 13 hién nhién v&i ngudi c6 hiéu biét trung binh trong linh vurc k§y
thuat nay, va cac nguyén ly dé cap trong sang ché c6 thé dugc 4p dung cho céc khia canh
khac. Do d9, cac yéu céu bao ho khong nham bi gi¢i han & céac khia canh dugc trinh bay &
day, ma phai duoc chép nhan & pham vi dAy dt phi hop vé6i cach dién dat yéu cdu bao ho,
trong d6 no6i dén mot phén tir & dang sb it khong c6 ¥ nghia 1a “mot va chi mot” trir khi da
néu cu thé nhu vy, ma ding hon 1a “mot hodc nhiéu”. Tir “léy lam vi du” duogc st dung
& day c6 nghia 1a “dung 1am thi du, vi du, hodc minh hoa." Bét ky khia canh nao dugc mo
th & dy 1a “l4y lam vi du” khong nhét thiét phai dugc hiéu 1a duge wu tién hogc c6 loi hon
cac khia canh khéc. Trur khi dugc néu cu thé khéc, thuét ngit “mot s6” dé cap dén mot hoac
nhidu. Cac két hop nhu “it nhét mot trong sb A, B hoac C”, “mdt hoic nhiéu A, B hodc
C”, “it nhat mot trong sb A, B va C”, “mot hoic nhiéu A, B va C”, va “ A, B, C hoic bét
k¥ két hop nao ctia chiing” bao gbm bit ky két hop ndo cua A, B va/hodc C, va ¢d thé bao
gf“)m nhiéu A, nhiéu B, hoic nhiéu C. Cu thé 14, céc Kkét hop nhu “it nhét mot trong sb A,
B hodc C”, “mdt hodc nhidu A, B hodc C”, “it nhit mot trong sb A, B va C”, “mét hoic
nhidu A, B, va C”, va “A, B, C hodc bat ky két hop ndo ciia chiing”c thé 1a chi A, chi B,
chi C, AvaB, AvaC,BvaC,hoac AvaBvaC, trong d6 bat ky két hop nao cé thé chira
mot hoac nhiéu thanh vién hodc cac thanh vién cta A, B hoic C. TAt ca cac diém tuong
dwong vé ciu tric va chitc ning déi v6i cac phan tir ctia cac khia canh khac nhau dugc mo

ta trong sang ché ndy da dugc biet dén hodc sau nay dugc biet dén v6i nhing ngudi ¢6
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hiéu biét trung binh trong linh vuc k¥ thuét nay duoc dua vao day mot cach rd rang bing
cach tham chiéu va nhim muc dich dugc bao gdbm béi yéu cau bao hd. Hon nita, khong c6
gi dugce boc 10 & day nham muc dich danh cho cong ching bt ké viéc mo ta nhu vay co
duoc thé hién o rang trong phan yéu cu bao hd hay khong. C4c tir “modun”, “co chu”,
“phan tir”, “thiét bi”, va cc tir twong tu khong thé 1a tir thay thé cho tir “phurong ti¢n”. Do
d6, khong c6 phéan tir ndo trong yéu cAu bao ho duoc hiéu 13 phuong tién kém theo chirc

ning trir khi phin d6 duge mo ta o rang bing cach st dung cum tir “phuong tién de”.

60



49261 61/84

YEU CAU BAO HQ

1. Phuong phép truyén thong khong day tai thiét bi nguoi ding, phuong phap nay bao gbm

cac buoc:

nhén thong tin didu khién dudng xubng (downlink control information - DCI) chi
béo hai hodic nhiéu trang thai chi béo cu hinh truyén (transmission configuration
indication - TCI) cho kénh dung chung duodng xubng vat 1y (physical downlink shared
channel - PDSCH);

phén biét hai hoac nhiéu trang thai TCI véi céc trang thai TCI khéc, trong d6 hai
hodc nhiéu trang thai TCI 4p dung cho tat ca cac cdng tin hiéu tham chiéu giai didu ché
(demodulation reference signal - DMRS) cia PDSCH qua tAt ca cac khoi tai nguyén va ky
hidu cho PDSCH hoic tét ca cac 16p truyén ciia PDSCH qua tat ca cac khi tai nguyén va
ky hiéu cho PDSCH va ngoai ra trong d6 céc trang thai TCI khac 4p dung cho cac tap hop
cbng DMRS khac nhau hodc céc tap hop khéi tai nguyén hoic ky hiéu khac nhau; va

nhan PDSCH, trong d6 viéc nhan la dugc dua trén su n_ra-déng vi tri (quasi-co-
location - QCL) hdn hop va trong d6 viéc nhén 1a dé dap lai viéc phan biét hai hodc nhiéu
trang thai TCI v6i céc trang thai TCI khéc, va ngoai ra trong do QCL hdn hop 1a duoc dua
trén hai hodc nhiéu trang thai TCI.

2. Phwong phép theo diém 1, trong d6 phuong phap nay con bao gdm budc nhan ban tin
diéu khién tai nguyén vo tuyén (radio resource control - RRC) cho biét rang hai hodc nhiéu
trang thai TCI nay trong DCI ap dung cho tht ca cac cobng DMRS ctia PDSCH qua tht ca
cac khéi tai nguyén va ky hiéu cho PDSCH hodc tat ca cac 16p truyén ctia PDSCH qua tat
ca céc khéi tai nguyén va ky hiéu cho PDSCH trudce khi nhén DCI, trong d6 viéc phan biét
1a dugce dua trén ban tin RRC.

3. Phuong phép theo diém 1, trong d6 phuong phép nay con bao gbm budc nhan phéan tir
diéu khién (control element - CE) didu khién truy cap moi trudng (media access control -
MAC) ma gén nhén cho diém ma TCI ctia DCI, trong d6 diém ma TCI duoc gin nhan chi
béo hai hodic nhiéu trang thai TCI ma 4p dung cho tht ca cac cbng DMRS ctia PDSCH qua
tAt ca cac khdi tai nguyén va ky hiéu cho PDSCH hogc tAt ca céc 16p truyén ctia PDSCH
qua tit ca cac khbi tai nguyén va ky hiéu cho PDSCH, trong d6 viéc phan biét 1a duoc dua

trén nhan cua diém ma TCI caa DCI.
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4. Phuong phép theo diém 1, trong d6 viéc phan biét 12 duoc dya trén bit cia DCI ma chi
bao mdt cach rd rang li¢u hai hodc nhiéu trang thai TCI nay c6 ap dung cho tit ca cac cong
DMRS ciia PDSCH qua tit ca cac khéi tai nguyén va ky hiéu cho PDSCH hodc tt ca cac
16p truyén ctia PDSCH qua tAt ca céac khoi tai nguyén va ky hiéu cho PDSCH hay khong.

5. Phuong phép theo diém 1, trong ¢6 DCI chi bao it nhét ba trang thai TCI, trong d6 viéc
phan biét 1a dugc dua trén ba trang thdi TCI ma &p dung cho tat ca cac céng DMRS cua
PDSCH qua tat ci cac khéi tai nguyén va ky hiéu cho PDSCH hodc tht ca cac 16p truyén
ctia PDSCH qua tit ca cac khéi tai nguyén va ky hiéu cho PDSCH.

6. Phuong phép theo diém 1, trong d6 DCI dugc nhéan trong CORESET ma dugce tao cAu
hinh dé 14p lich cac PDSCH véi hai hodc nhidu trang thai TCI ma 4p dung cho tat ca cac
cdbng DMRS ctia PDSCH tuong tmg qua tAt ca cac khdi tai nguyén va ky hiéu cho PDSCH
twrong tng hodc tat ca cac 16p truyén ctia PDSCH tuong (mg qua tat ca cac khdi tai nguyén
va ky hiéu ctia PDSCH tuong tmg, trong d6 viéc phan biét la duoc dua trén CORESET ma
DCI dugc nhan trén do.

7. Phuong phép theo didm 6, trong d6 DCI dugc nhan trong CORESET véi hai hogc nhiéu
trang thai TCI ma 4p dung cho cbng DMRS kénh diéu khién dudng xudng vét Iy (physical
downlink control channel - PDCCH) hoic 16p truyén qua tAt ca cac khbi tai nguyén va ky
hiéu caa DCI.

8. Phuong phép theo diém 7, trong d6 hai hoic nhiéu trang thai TCI ma &p dung cho tat ca
cac cdng DMRS ctia PDSCH qua tAt ca cac khéi tai nguyén va ky hiéu cho PDSCH hodc
tht ca cac 16p truyén cia PDSCH qua tt ca céc khéi tai nguyén va ky hiéu cho PDSCH la
gibng véi hai hoic nhiéu trang thai TCI ma 4p dung cho cdng DMRS PDCCH hogc tat ca
céc 16p truyén qua tAt ca cac khéi tai nguyén va ky hiéu cta DCI nhan dugc trong
CORESET.

9. Phuong phap theo diém 7, trong d6 DCI nhan dugc trong CORESET bao gdm trudng
TCI chi b4o hai hodc nhiéu trang thai TCI ma &p dung cho tat ca cac cong DMRS cla
PDSCH qua tit ca cac khoi tai nguyén va ky hiéu cho PDSCH hodc tit ca cac 16p truyén
cta PDSCH qua tit ca céc khéi tai nguyén va ky hiéu cho PDSCH.

10. Phuong phép theo diém 1, trong d6 phuong phap nay con bao gbdm budc nhan ban tin
RRC tao c4u hinh tng vién PDCCH véi hai hodc nhiéu trang thai TCI ma 4p dung cho
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cdng DMRS PDCCH hodc 16p truyén qua tit ca cac khéi tai nguyén va ky hiéu cua tung
vién PDCCH.

11. Phuong phép theo diém 1, trong d6 phuong phap nay con bao gbdm budc nhan MAC-
CE kich hoat hai hodc nhiéu trang th4i TCI ma 4p dung cho cbng DMRS PDCCH hodc 16p
truyén qua tAt ca cac khdi tai nguyén va ky hiéu cia CORESET ma DCI dugc nhén trén
do.

12. Phuong phap theo diém 1, phuong phép ndy con bao gdm budc thu duge QCL hon
hop tur hai hoac nhiéu tin hiéu tham chiéu, trong d6 mdi trong sb hai hodc nhiéu tin hiéu
tham chiéu dugc két hop véi trang thai khac bi€t trong sb hai hodc nhiéu trang thai TCI
nay.

13. Phuong phéap theo diém 1, trong d6 phuong phap nay con bao gbm bude truyén kha
ning chi bao khoang thdi gian d& x4c dinh QCL hdn hop khi cdu hinh cho biét ring DCI
c6 thé chi bao hai hodc nhiéu trang thai TCI ma 4p dung cho tht ca cac cong DMRS cla
PDSCH qua tit ca cic khéi tai nguyén va ky hiéu cho PDSCH hodc tht ca céc 16p truyén
ctiia PDSCH qua tat ca céc khéi tai nguyén va ky hiéu cho PDSCH, trong d6 khoang thoi
gian gitra DCI va PDSCH it nhét 1 bang khoang thoi gian dugce chi bao.

14. Phuong phap truyén thong khong day tai tram gbc, phwrong phap nay bao gbm cac

budc:

truyén thong tin didu khién dwong xudng (DCI) chi bdo hai hodc nhidu trang thi
chi bao cAu hinh truyén (TCI) cho kénh ding chung dudng xuéng vét Iy (PDSCH), trong
d6 DCI phéan biét hai hodc nhiéu trang thai TCI véi céac trang thai TCI khac, trong do6 hai
hodc nhiéu trang thai TCI &p dung cho tht ca cac cong tin hiéu tham chiéu giai didu ché
(DMRS) ctia PDSCH qua tAt ca cac khdi tai nguyén va ky hiéu cho PDSCH hodc tht ca
céc 16p truyén cia PDSCH qua tAt ca cac khoi tai nguyén va ky hiéu cho PDSCH, va ngoai
ra trong d6 céc trang thai TCI khac ap dung cho céc tap hop cbng DMRS khéc nhau hodc
céc tp hop khéi tai nguyén hogc ky hiéu khac nhau; va

truyén PDSCH tir hai hogc nhiéu diém thu phét (transmit receive point - TRP), trong

d6 mdi trong sd cac TRP twong (mg v6i mot trong 36 c4c trang thai TCI.

15. Phuong phép theo diém 14, trong &6 phuong phép nay con bao gbm bude truyén ban
tin diéu khién tai nguyén vo tuyén (RRC) cho biét ring hai hodc nhiéu trang thai TCI trong
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DCI 4p dung cho tht ¢4 cac cdng DMRS ctia PDSCH qua tat ca céc khdi tai nguyén va ky
hiéu cho PDSCH hoic tit ca céc 16p truyén cia PDSCH qua tht ca cac khdi tai nguyén va
ky hiéu cho PDSCH truéc khi truyén DCIL.

16. Phuong phap theo diém 14, trong d6 phuong phép nay con bao gbm bude truyén phan
tir didu khién (CE) didu khién truy cAp méi truong (MAC) ma gén nhan cho diém ma TCI
ctia DCI, trong d6 diém ma TCI dugc gin nhan chi b4o hai hodc nhiéu trang thai TCI ma
ap dung cho tat ca cac cdbng DMRS ciia PDSCH qua tAt ca cac khéi tai nguyén va ky hiéu
cho PDSCH hoic tit ca cac 16p truyén cia PDSCH qua tht ca cac khéi tai nguyén va ky
hiéu cho PDSCH.

17. Phuong phép theo diém 14, trong d6 bit cia DCI chi bao ni@t cach rd rang liéu hai
hodc nhiéu trang TCI nay c6 ap dung cho tAt ca cac cdbng DMRS ctia PDSCH qua tat ca
cac khéi tai nguyén va ky hiéu cho PDSCH hodc tht c& céc 16p truyén ctia PDSCH qua tat
c& cac khéi tai nguyén va ky hiéu cho PDSCH hay khong.

18. Phuong phép theo diém 14, trong d6 DCI chi béo it nhét ba trang thai TCI 4p dung cho
tAt ca cac cdng DMRS ctia PDSCH qua tit ca cac khdi tai nguyén va ky hiéu cho PDSCH
hodic tit ca cac 16p truyén ciia PDSCH qua tht ca cac khdi tai nguyén va ky hiéu cho

PDSCH.

19. Phuong phap theo diém 14, trong d6 DCI dugc truyén trong CORESET ma duogc tao
chu hinh d& 1ap lich cac PDSCH v6i hai hoc nhidu trang thai TCI ma dp dung cho tat ca
cac cong DMRS ctia PDSCH tuong tng qua tht c& cac khdi tai nguyén va ky hiéu cho
PDSCH tuong tng hodc tht ca cac 16p truyén ciia PDSCH twong (mg qua tat ca cac khoi
tai nguyén va ky hi¢u cia PDSCH tuong ung.

20. Phuong phép theo diém 19, trong d6 DCI dugc truyén trong CORESET véi hai hodc
nhiéu trang thai TCI ma 4p dung cho cdng DMRS kénh diéu khién duong xudng vit ly
(PDCCH) va lop truyén qua tit ca cac khéi tai nguyén va ky hiéu ctia DCI.

21. Phuong phép theo diém 20, trong d6 hai hodc nhiéu trang thai TCI ma ap dung cho tat
ca cac cong DMRS ctia PDSCH qua tAt ca cac khbi tai nguyén va ky hiéu cho PDSCH
hodc tAt ca cac 16p truyén ctia PDSCH qua tht ca cac khdi tai nguyén va ky hiéu cho
PDSCH 1a gibng vé6i hai hodc nhiéu trang thai TCI ma 4p dung cho céc cdng DMRS va
16p truyén qua tAt ca cac khéi tai nguyén va ky hiéu ctia DCI trong CORESET.
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22. Phuong phép theo diém 14, trong d6 phuong phép nay con bao gbm budc truyén ban
tin RRC tao ciu hinh tmg vién PDCCH véi hai hodc nhiéu trang thai TCI ma ép dung cho
cbng DMRS PDCCH va 16p truyén qua tt ca cac khéi tai nguyén va ky hiéu cua tng vién
PDCCH.

23. Phuong phép theo diém 22, trong d6 ban tin RRC 1a danh cho: mdt hodc nhiéu tng
vién PDCCH, tit ca cac ting vién PDCCH trong tdp khong gian tim kiém, hodc tat ca cac

tng vién PDCCH trong tAt ca céc tip khong gian tim kiém két hop véi CORESET.

24. Phuong phép theo diém 14, trong &6 phuong phép nay con bao gbm bude truyén MAC-
CE kich hoat hai hodc nhidu trang thai TCI ma 4p dung cho cong DMRS PDCCH va 16p
truyén qua tat ca cac khdi tai nguyén va ky hiéu cia CORESET ma DCI duoc nhén trén
do.

25. Phuong phép theo diém 14, trong d6 phuong phép nay con bao gdm budc truyén hai
hodc nhiéu tin hiéu tham chiéu tir hai hodc nhiéu TRP, trong d6 mdi trong s6 hai hodc nhiéu
tin hiéu tham chiéu dugc két hop v6i mot trong s6 hai hodc nhiéu trang thai TCI nay.

26. Phuong phap theo diém 14, trong d6 phuong phap nay con bao gbdm budc nhan kha
néhg chi bao khoang thoi gian dé x4c dinh tya-ddng vi tri (QCL) khi chu hinh cho biét
rang DCI c6 thé chi bao hai hodc nhiéu trang thai TCI ma &p dung cho tat ca cac cong
DMRS ctia PDSCH qua tAt ca cac khoi tai nguyén va ky hiéu cho PDSCH hoidc tAt ca céc
16p truyén ctia PDSCH qua tht ca cac khdi tai nguyén va ky hiéu cho PDSCH, phuong
phéap nay con bao gdm budc 1ap lich PDSCH véi khoang thoi gian gitta DCI va PDSCH it
nhit ]a bang khoang thoi gian duge chi béo.

27. Thiét bi truyén thong khong day bao gom:

bd nhd luu trit cac 1énh thuc thi duoc bang may tinh; va

it nhat mdt bo xtr Iy duoc tao cAu hinh dé thuc thi cac 1énh thuc thi dugc bang may
tinh va khién cho thiét bi:
nhan thong tin diéu khién duwdng xubng (DCI) chi bo hai hoac nhiéu trang
thai chi bao cdu hinh truyén (TCI) cho kénh dung chung dudng xudng vt 1y
(PDSCH);
phéan biét hai hodc nhiéu trang thai TCI véi cac trang thai TCI khéc, trong d6

hai hodc nhiéu trang thai TCI 4p dung cho tAt ca cac cong tin hiéu tham chiéu giai
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didu ché (DMRS) ctia PDSCH qua tét ca cac khdi tai nguyén va ky hiéu cho PDSCH
hodc tAt ca cac 16p truyén cua PDSCH qua tit ca cac khdi tai nguyén va ky hiéu cho
PDSCH va ngoai ra trong d6 cac trang thai TCI khéac 4p dung cho cac tép hop cong
DMRS khac nhau hogc cac tap hop khdi tai nguyén hodc ky hiéu khac nhau; va

nhan PDSCH, trong d6 viéc nhén la dugc dua trén su tua—déng vi tri (QCL)
hdn hop va trong d6 viéc nhéan la dé déap lai viéc phan biét, va ngoai ra trong do

QCL hdn hop 1a duoc dya trén hai hodc nhiéu trang thai TCI.

28. Thiét bi theo didm 27, trong d6 it nhat mot b xi Iy con duge tao céu hinh ¢ khién
cho thiét bi nhan ban tin didu khién tai nguyén vd tuyén (RRC) cho biét rang hai hodc
nhiéu trang thai TCI nay trong DCI 4ap dung cho tht ca cac cdng DMRS ctia PDSCH qua
tAt ca cac khdi tai nguyén va ky hiéu cho PDSCH hodc tat ca cac 16p truyén cia PDSCH
qua tat ca cac khéi tai nguyén va ky hiéu cho PDSCH trude khi nhan DCI, trong do it nhét

mét bd xtt 1y con duoc tao cAu hinh dé khién cho thiét bi phan biét dya trén ban tin RRC.

29. Thiét bj theo didm 27, trong d6 it nhat mdt bd xir Iy con duge tao cdu hinh dé khién
cho thiét bi nhan phin tir didu khién (CE) diéu khién truy cap méi truong (MAC) ma gin
nhan cho diém ma TCI caa DCI, trong d6 diém ma TCI dwgc gin nhan chi bao hai hodc
nhiéu trang thai TCI ma &p dung cho tAt ca cac cong DMRS cia PDSCH qua tAt ca cac
khéi tai nguyén va ky hiéu cho PDSCH hoic tAt ca céc 16p truyén ctia PDSCH qua tat ca
cac khéi tai nguyén va ky hiéu cho PDSCH, trong d6 it nhat mot bo xir Iy con duge tao
cAu hinh dé khién cho thiét bi phan biét dua trén nhan ctia diém ma TCI cua DCL

30. Thiét bi theo didm 27, trong d6 it nhét mot b xir Iy con duge tao cu hinh dé khién
cho thiét bi phan biét dya trén bit cia DCI ma chi bdo mot cdch rd rang li€u hai hodc nhiéu
trang thai TCI nay c6 4p dung cho tAt ca cac cong DMRS ctia PDSCH qua tat ca cac khoi
tai nguyén va ky hiéu cho PDSCH hodc tat ca cac 16p truyén ctia PDSCH qua tit ca cac
khéi tai nguyén va ky hiéu cho PDSCH hay khong.

31. Thiét bi theo didm 27, trong d6 DCI chi béo it nhit ba trang thai TCI, trong do6 viéc
phan biét 12 dugc dua trén ba trang thai TCI ma dp dung cho tht ca cac cong DMRS clia
PDSCH qua tit ca céc khéi tai nguyén va ky hiéu cho PDSCH hodc tAt ca céc 16p truyén
cua PDSCH qua tAt ca cac khoi tai nguyén va ky hiéu cho PDSCH.

32. Thiét bj theo diém 27, trong 6 DCI dugc nhan trong CORESET ma duge tao cau hinh

dé lap lich cac PDSCH vé6i hai hodc nhiéu trang thai TCI ma &p dung cho tit ca cac cong

66



49261 67/84

DMRS ctia PDSCH tuong tmg qua tat ca cac khdi tai nguyén va ky hiéu cho PDSCH tuong
ung hoac tht ca céc 16p truyén cia PDSCH tuong ng qua tAt ca cac khdi tai nguyén va ky
hiéu cua PDSCH tuong tng, trong 4o it nhit mot bo xtr Iy con dugc tao cAu hinh dé khién
cho thiét bi phan biét dya trén CORESET ma DCI duge nhan trén do.

33. Thiét bi theo diém 32, trong d6 DCI dugc nhan trong CORESET v6i hai hodc nhiéu
trang thai TCI ma &p dung cho cdng DMRS kénh didu khién dwong xudng vat Iy (PDCCH)

hodc 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu ctiia DCIL.

34. Thiét bi theo diém 33, trong d6 hai hogc nhidu trang thai TCI ma 4p dung cho tit ca
cac cong DMRS ctia PDSCH qua tAt ca cac khoi tai nguyén va ky hiéu cho PDSCH hodc
tht ca cac 16p truyén cia PDSCH qua tit ca cac khdi tai nguyén va ky hiéu cho PDSCH la
gidng vé6i hai hoic nhiéu trang thai TCI ma 4p dung cho cbng DMRS PDCCH hodc 16p
truyén qua tAt ca cac khdi tai nguyén va ky hiéu ctia DCI nhan dugc trong CORESET.

35. Thiét bi theo diém 33, trong d6 DCI nhén dugc trong CORESET bao gbm trudmg TCI
chi bao hai hodc nhiéu trang thai TCI ma 4p dung cho tht ca cac cong DMRS ctia PDSCH
qua tAt ca cac khdi tai nguyén va ky hiéu cho PDSCH hodc tat ca cac 16p truyén cia

PDSCH qua tit ca c4c khdi tai nguyén va ky hiéu cho PDSCH.

36. Thiét bi theo didm 27, trong d6 it nhét mét bd xir Iy con dugc tao céu hinh dé khién
cho thiét bi nhan ban tin RRC tao cAu hinh tng vién PDCCH v6i hai hodc nhiéu trang thai
TCI ma &p dung cho cdng DMRS PDCCH hodc 16p truyén qua tht ca cac khi tai nguyén
va ky hiéu cua tng vién PDCCH.

37. Thiét bi theo diém 36, trong d6 ban tin RRC 1a danh cho: mdt hodc nhiéu g vién
PDCCH, tt ca cac tng vién PDCCH trong tép khong gian tim kiém, hodc tt ca cac Umg
vién PDCCH trong tit ca cic tip khong gian tim kiém két hop véi CORESET.

38. Thiét bi theo diém 27, trong do it nhit mdt bd xit 1y con duge tao cAu hinh dé khién
cho thiét bi nhan MAC-CE kich hoat hai hodc nhiéu trang thai TCI ma 4p dung cho cong
DMRS PDCCH hoic 16p truyén qua tét ca cac khdi tai nguyén va ky hi¢u cia CORESET
ma DCI duogc nhén trén do.

39. Thiét bj theo didm 27, trong d6 it nhAt mot b xt Iy con duge tao cau hinh dé khién

cho thiét bi thu duge QCL hdn hop tir hai hoic nhiéu tin hiéu tham chiéu, trong d6 mdi
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trong s6 hai hoic nhidu tin hiéu tham chiéu duoc két hop véi trang thai khac biét trong s6

hai hodc nhiéu trang thai TCI nay.

40. Thiét bi theo didm 27, trong d6 it nhat mdt bd xir Iy con duge tao cau hinh & khién
cho thiét bi xuét ra d& truyén kha ning chi bao khoang thdi gian dé xéc dinh QCL hdn hop
khi céu hinh cho biét ring DCI ¢6 thé chi bao hai hodc nhiéu trang thdi TCI ma 4p dung
cho tht ca cac cbng DMRS ctia PDSCH qua tAt ca cac khdi tai nguyén va ky hiéu cho
PDSCH hodc tht ca cac 16p truyén cia PDSCH qua tit ca céc khdi tai nguyén va ky hiéu
cho PDSCH, trong d6 khoang thoi gian gitta DCI va PDSCH it nhét la bdng khoang thoi

gian dugc chi bao.
41. Thiét bi theo diém 27, trong d6 thiét bi dugc tao cdu hinh nhu thiét bi nguoi ding.
42. Thiét bi truyén théng khong day bao gom:

b6 nhé Iuu trit cac 1énh thuc thi duge bang mdy tinh; va

it nhét mot bd xi Iy duoc tao chu hinh dé thuc thi cac lénh thuc thi duge bing may
tinh va khién cho thiét bi:
xuét ra @ truyén thong tin diu khién duong xubng (DCI) chi bao hai hoic
nhiéu trang thai chi bdo cau hinh truyén (TCI) cho kénh dung chung duong xudng
vat Iy (PDSCH), trong d6 DCI phan biét rang hai hoc nhiéu trang thai TCI nay ap
dung cho tit ca céc cdng tin hiéu tham chiéu giai diéu ché (DMRS) cua PDSCH
qua tat ca cac khéi tai nguyén va ky hiéu cho PDSCH hodc tat ca cac 16p truyén clia
PDSCH qua tAt ca cac khoi tai nguyén va ky hiéu cho PDSCH tir céc trang théi TCI
ma ap dung cho céac tap hop cbng DMRS khic nhau hodc cac tép hop khéi tai
nguyén hodc ky hi¢u khac nhau; va
xuét ra @ truyén PDSCH qua hai hodc nhiéu diém thu phéat (TRP), trong d6
mdi trong sb cac TRP twong Gng v6i mot trong s6 céc trang thai TCL.
43. Thiét bi theo diém 42, trong d6 it nhit mot bo xir Iy con duge tao ciu hinh dé khién
cho thiét bi xuét ra dé truyén ban tin didu khién tai nguyén v6 tuyén (RRC) cho biét rang
hai hodc nhiéu trang thai TCI nay trong DCI 4p dung cho tht ca cac cong DMRS ctia
PDSCH qua tét ca cac khéi tai nguyén va ky hiéu cho PDSCH hodc tat ca cac 16p truyén
ctia PDSCH qua tat ca cac khéi tai nguyén va ky hiéu cho PDSCH trudc khi truyén DCL
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44, Thiét bi theo diém 42, trong d6 it nhét mot bo xir Iy con duge tao cdu hinh dé khién
cho thiét bi xuét ra dé truyén phan ti didu khién (CE) diéu khién truy cip mdi truong
(MAC) ma gén nhin cho diém ma TCI cua DCL trong d6 diém ma TCI dugc gan nhan chi
b4o hai hodc nhiéu trang thai TCI ma ap dung cho tAt ca cac cong DMRS ctia PDSCH qua
tAt ca cac khéi tai nguyén va ky hiéu cho PDSCH hodc tat ca c4c 16p truyén ciia PDSCH
qua tt ca cac khéi tai nguyén va ky hiéu cho PDSCH.

45. Thiét bi theo diém 42, trong d6 bit cia DCI chi bdo mdt cach 13 rang li¢u hai hodc
nhiéu trang TCI ndy c6 4p dung cho tAt ca cac cong DMRS ctia PDSCH qua tat ca cac khdi
tai nguyén va ky hiéu cho PDSCH hodc tAt ca cac 16p truyén cia PDSCH qua tAt ca cac
khéi tai nguyén va ky hidu cho PDSCH hay khong.

46. Thiét bi theo diém 42, trong d6 DCI chi b4o it nhit ba trang thai TCI ma ap dung cho
tt ca cac cdng DMRS ctia PDSCH qua tét ca cc khdi tai nguyén va ky hiéu cho PDSCH
hodc tAt ca cac 16p truyén cia PDSCH qua tht ca cac khdi tai nguyén va ky hiéu cho

PDSCH.

47. Thiét bi theo didm 42, trong d6 DCI dugc xudt ra dé truyén trong CORESET ma dugc
tao cAu hinh d& 1ap lich cac PDSCH véi hai hodic nhiéu trang thai TCI ma ép dung cho tat
c4 cac cdng DMRS ctia PDSCH tuong tmg qua tht ca cac khdi tai nguyén va ky hiéu cho
PDSCH tuong tng hodc tat ca cac 16p truyén ctia PDSCH tuong tmg qua tat ca cac khoi
tai nguyén va ky hiéu cia PDSCH tuong ung.

48. Thiét bi theo diém 47, trong @6 DCI dugc xuét ra dé truyén trong CORESET véi hai
hodc nhiéu trang thai TCI ma &p dung cho cdng DMRS kénh diu khién dudng xudng vat
Iy (PDCCH) va 16p truyén qua tit ca cac khdi tai nguyén va ky hiéu ciia DCL

49. Thiét bi theo diém 438, trong d6 hai hodc nhiéu trang thai TCI ma 4p dung cho tat ca
cac cong DMRS ctia PDSCH qua tAt ca cac khdi tai nguyén va ky hiéu cho PDSCH hodc
tht c4 cac 16p truyén ctia PDSCH qua tht ca cac khi tai nguyén va ky hiéu cho PDSCH la
gidng v6i hai hoic nhiéu trang thai TCI ma &p dung cho céc cdng DMRS va 16p truyén
qua tat ca cac khéi tai nguyén va ky hiéu caa DCI trong CORESET.

50. Thiét bi theo diém 48, trong d6 DCI trong CORESET bao gbm trudmg TCI chi béo hai
hodc nhiéu trang thai TCI ma &p dung cho tht ca cac cong DMRS cia PDSCH qua tat ca
cac khéi tai nguyén va ky hiéu cho PDSCH hoic tht ca céc 16p truyén ctia PDSCH qua tht
c& cac khéi tai nguyén va ky hiéu cho PDSCH.
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51. Thiét bi theo diém 42, trong d6 it nhat mot bod xir Iy con duge tao cdu hinh dé khién
cho thiét bi xuét ra dé truyén ban tin RRC tao ciu hinh tmg vién PDCCH v6i hai hoac
nhidu trang thai TCI ma dp dung cho cdng DMRS PDCCH va 16p truyén qua tat ca cdc
khdi tai nguyén va ky hiéu ctia tmg vién PDCCH.

52. Thiét bi theo diém 51, trong d6 ban tin RRC 1a danh cho: mdt hogc nhiéu ung vién
PDCCH, tit ca cac tng vién PDCCH trong tap khong gian tim kiém, hodc tat ca cac tmg
vién PDCCH trong tt c& céc tap khong gian tim kiém két hop v6i CORESET.

53. Thiét bi theo diém 42, trong d6 it nhat mot b xit Iy con duge tao ciu hinh ¢ khién
cho thiét bi xuét ra dé truyén MAC-CE kich hoat hai hodc nhiéu trang thai TCI ma 4p dung
cho céng DMRS PDCCH va 16p truyén qua tit ca céc khéi tai nguyén va ky hiéu cta
CORESET ma DCI dugc nhén trén do.

54. Thiét bi theo diém 42, trong d6 it nhat mot bd xir Iy con duge tao cdu hinh d€ khién
cho thiét bj xuét ra d& truyén hai hogc nhiéu tin hiéu tham chiéu tir hai hogc nhiéu TRP,
trong 6 mdi trong s6 hai hodc nhiéu tin hiéu tham chiéu duoc két hop v6i mot trong s6
hai hodc nhiéu trang thai TCI nay.

55. Thiét bi theo diém 42, trong d6 it nhat mot bd xir Iy con duge tao cdu hinh dé khién
cho thiét bj nhan kha ning chi bdo khoang thoi gian dé xac dinh twa-ddng vi tri (QCL) khi
cAu hinh cho biét ring DCI ¢6 thé chi béo hai hogc nhiéu trang thai TCI ma 4p dung cho
tAt ca cac cdng DMRS ctia PDSCH qua tit ca cac khdi tai nguyén va ky hi¢u cho PDSCH
ho#ic tit ca céc 16p truyén cia PDSCH qua tht ca cac khdi tai nguyén va ky hiéu cho
PDSCH, con bao gdm 1ap lich PDSCH véi khoang thoi gian gitra DCI va PDSCH it nhét
1a bang khoéang thoi gian dugc chi bao.

56. Thiét bi theo diém 42, trong do thiét bi dugc tao cAu hinh nhu tram géc.

57. Phuong phap truyén thong khong day tai thiét bi ngudi dung, phuong phap ndy bao
gdm céc budc:

nhan ban tin didu khién tao céu hinh it nhét mot émg vién kénh didu khién duong
xubng vét Iy (PDCCH) véi hai hogc nhiéu trang thdi chi bdo cAu hinh truyén (TCI) ma ap
dung cho cdng tin hiéu tham chibu giai diéu ché (DMRS) PDCCH hodc 16p truyén qua tat
c& cac khdi tai nguyén va ky hiéu cta tmg vién PDCCH;

va
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nhan thong tin didu khién dudng xubng (DCT) trén it nhit mot img vién PDCCH
dua trén sy twa-ddng vi tri (QCL) hén hop, trong @6 QCL hdn hop 12 dugc dua trén hai
hodc nhiéu trang thai TCI.

58. Phuong phap theo diém 57, trong d6 ban tin diéu khién 1a ban tin diéu khién tai nguyén
v6 tuyén (RRC) va danh cho: mdt hodc nhiéu tmg vién PDCCH, tht ca cdc Ung vién
PDCCH trong tap khong gian tim kiém, hodc tét ca cac img vién PDCCH trong tAt ca céac
tap khong gian tim kiém két hop v6i CORESET.

59. Phuong phép theo diém 57, trong d6 ban tin diéu khién 12 phan tir diéu khién - diéu
khién truy cap méi trudng (MAC-CE) kich hoat hai hodc nhiéu trang thai TCI ma 4p dung
cho céng DMRS PDCCH hodc 16p truyén qua tat ca cic khéi tai nguyén va ky hiéu cua
CORESET ma DCI dugc nhén trén do.

60. Phuong phép theo diém 57, phuong phéap nay con bao gbm budc thu duge QCL hén
hop tir hai hodc nhidu tin hiéu tham chiéu, trong d6 mdi trong s6 hai hogc nhiéu tin hiéu
tham chiéu duoc két hop véi trang thai khac biét trong sb hai hoic nhiéu trang thai TCI
nay.

61. Phuong phéap theo diém 57, trong @6 DCI dugc nhan trong CORESET ma duge tao
cAu hinh dé 14p lich cic PDSCH véi hai hodc nhiéu trang thai TCI ma &p dung cho tat ca
cac cdbng DMRS ctia PDSCH tuong tmg qua tAt ca cac khdi tai nguyén va ky hiéu cho
PDSCH tuong Gng hodc tht ca cac 16p truyén ctia PDSCH tuong Gmg qua tat ca cac khdi
tai nguyén va ky hiéu cuia PDSCH tuong tmg, phuong phéap nay con bao gbdm budc phan
biét hai hodc nhiéu trang thai TCI véi céc trang thai TCI khac dua trén CORESET ma DCI
duogc nhéin trén dd, trong d6 hai hodc nhiéu trang thai TCI &p dung cho tht ca cac cong
DMRS cta PDSCH qua tAt ca céc khéi tai nguyén va ky hiéu cho PDSCH hodc tat ca cac
16p truyén ctia PDSCH qua tht ca cac khéi tai nguyén va ky hiéu cho PDSCH va ngoai ra
trong d6 cac trang thai TCI khac ap dung cho céc tap hop cbng DMRS khéc nhau hodc cac
tap hop khoi tai nguyén hogc ky hiéu khac nhau.

62. Thiét bi truyén thong khong day bao gbm:
bd nhé luu trit cac 1énh thyuc thi duoc béng may tinh; va

it nhét mot bd xtt Iy dwoc tao cu hinh dé thyc thi céc 1énh thue thi duge bang méy
tinh va khién cho thiét bi:
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nhan ban tin didu khién tao cAu hinh it nhét mot ang vién kénh diéu khién duong
xubng vt Iy (PDCCH) v6i hai hogc nhiéu trang thai chi bao cau hinh truyén (TCT) ma 4p
dung cho cbng tin hidu tham chiu giai diéu ché (DMRS) PDCCH hodc 16p truyén qua tat
c4 cac khdi tai nguyén va ky hiéu cua Gng vién PDCCH;

va

nhan thong tin didu khién duong xubng (DCI) trén it nhit mot tmg vién PDCCH
dua trén su tya-ddng vi tri (QCL) hén hop, trong d6 QCL 1a duge dya trén hai hodc nhidu
trang thai TCI.

63. Thiét bi theo didm 62, trong d6 ban tin didu khién 12 ban tin diéu khién tai nguyén vo
tuyén (RRC) va danh cho: mdt hoc nhidu tmg vién PDCCH, tat ca céc Gmg vién PDCCH
trong tdp khong gian tim kiém, hodc tit ca cac ing vién PDCCH trong tAt ca cac tap khong

gian tim kiém két hop v6i CORESET.

64. Thiét bi theo didm 62, trong d6 ban tin didu khién 12 phan tir diéu khién - diéu khién
truy cap moi trudng (MAC-CE) kich hoat hai hodc nhiéu trang thai TCI ma &p dung cho
cdbng DMRS PDCCH hodc 16p truyén qua tAt ca cac khdi tai nguyén va ky hiéu cia
CORESET ma DCI dugc nhén trén do.

65. Thiét b theo diém 62, trong d6 it nhat mot bd xir Iy con duge tao cau hinh dé khién
cho thiét bj thu duge QCL hdn hop tir hai hodc nhiéu tin hidu tham chiéu, trong d6 mdi
trong s6 hai hodic nhiéu tin hiéu tham chiéu duoc két hop véi trang thai khéc biét trong sb

hai hodc nhiéu trang thai TCI nay.

66. Thiét bi theo didm 62, trong d6 DCI dugc nhén trong CORESET ma dugc tao céu hinh
8 lap lich cac PDSCH véi hai hodc nhiéu trang thai TCI ma 4p dung cho tAt ca cac cong
DMRS cua PDSCH tuong tmg qua tAt ca cac khéi tai nguyén va ky hiéu cho PDSCH tuong
{g hodc tat ca cac 16p truyén cia PDSCH tuong (mg qua tAt ca cac khoi tai nguyén va ky
hiéu cua PDSCH tuong tng, trong do it nhét mot bd xi ly dugc tao cAu hinh dé phén biét
hai hodc nhiéu trang thai TCI v6i céc trang thai TCI khic dwa trén CORESET ma DCI
dugce nhén trén do6, va ngoai ra trong d6 hai hodc nhiéu trang thai TCI 4p dung cho tat ca
cac cdng DMRS ctia PDSCH qua tht ca cac khéi tai nguyén va ky hiéu cho PDSCH hodc
tAt ca cac 16p truyén ctia PDSCH qua tht ca cac khdi tai nguyén va ky hiéu cho PDSCH,
trong d6 cac trang thai TCI khéac 4p dung cho céc tép hop cdng DMRS khéc nhau hogc cac
tap hop khéi tai nguyén hogc ky hiéu khac nhau.
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67. Thiét bi theo diém 66, trong d6 hai hodc nhiéu trang thai TCI ma &p dung cho tat ca
cac cong DMRS ctia PDSCH qua tit ca céc khdi tai nguyén va ky hi¢u cho PDSCH hodgc
tt ca cac 16p truyén cua PDSCH qua tat ca céc khoi tai nguyén va ky hiéu cho PDSCH la
gidng véi hai hodc nhiéu trang thai TCI ma 4p dung cho cdng DMRS PDCCH hodgc 16p

truyén qua tat ca cac khéi tai nguyén va ky hiéu cta tmg vién PDCCH.

* 68. Thiét bi theo diém 62, trong d6 thiét bi dugc tao cdu hinh nhu thiét bi ngudi ding.
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qua tAt ca cac khdi tai nguyén va ky hiéu I
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r Truyén MAC-CE kich hoat hai hodc nhiéu trang thai TCI ma ap dung cho cong DMRS |
PDCCH va 16p truyén qua tht ca cac khéi tai nguyén va ky hiéu cia CORESET ma DCI |
duoc nhén trén d6 |
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Lap lich PDSCH v&i khoéng thosi gian giita DCI va PDSCH it nhét 14 béng khoang thoi |
I gian dugc chi bao :

l 1170
/

Truyén PDSCH tir hai hoac nhiéu TRP

Fig.11
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Nhén ban tin diéu khién tao cau hinh it nhat mot tmg vién PDCCH vl ha1 hozc nhidu
trang thai TCI ma ap dung cho cdng DMRS PDCCH hoic 16p truyén qua tit ca céc khéi
tai nguyén va ky hiéu cua tmg vién PDCCH
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Xac dinh QCL hdn hop dua trén hai hodc nhiéu trang thai TCI nay
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: Thu duwge QCL hon hop tir hai hodc nhiéu tin hiéu tham chiéu e
_________________________ |
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Nhan DCI trén it nh4t mot img vién PDCCH dua trén QCL hdn hop

Fig.12






