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(57) Séng ché dé xult phuong phap phan hdi bdo nhan yéu cau ldp lai tw dong két hop
(Hybrid Automatic Repeat Request Acknowledgement, HARQ-ACK) cho kénh diéu khién
duong xudng vat Iy (Physical Downlink Control Channel, PDCCH) khong ¢6 dir liéu lap
lich, phuong phap chi bao phan hdi HARQ-ACK cho PDCCH khéng c6 dit liéu 14p lich,
thiét bi diu cudi va thiét bi mang. Phwong phdp bao gdm: nhan thong tin céu hinh cta tin
hiéu 16p cao hon, trong d6 thong tin cAu hinh dugc sit dung dé xac dinh dinh dang cua
thong tin phan hdi HARQ-ACK trong sach md HARQ-ACK ddng cho PDCCH khéng c6

dit liéu 1ap lich.
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théng tin cdu hinh duoc sir dung dé xac dinh dinh dang
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Linh vire k§ thuit dwoc dé cap

Séng ché dé cap dén linh vuc cong nghé truyén tin, va cu thé hon 1a d& cap dén
phuong phap phan héi bao nhan yéu ciu lap tw dong két hop (Hybrid Automatic Repeat
Request Acknowledgement, HARQ-ACK) cho kénh didu khién duong xubng vat ly
(Physical Downlink Control Channel, PDCCH) khong c6 dit liéu 14p lich, phwong phap chi
bao phan hdi HARQ-ACK cho PDCCH khéng c6 dir liéu 14p lich, thiét bi ddu cudi va thiét

bi mang.
Tinh trang ky thuit ciia sang ché

Trong k¥ thut lién quan, x4c dinh ring trong thoi gian hoat dong (active time), chi
bao trang thai khong hoat dong té bao thir cip (Secondary Cell, SCell) (Scell dormancy
indication) ¢6 thé duoc thuc hién bang cach st dung kénh didu khién duong xudng vt Iy
(PDCCH) khong c6 dit liéu 1ap lich va thiét bj diu cudi phan hoi viéc bao nhan ding
PDCCH b%lng cach gui bao nhan (Acknowledge, ACK) dua trén loai sach ma dong.

Tuy nhién, hién tai, dinh dang thong tin phan h6i HARQ-ACK cho PDCCH chi béo
SCell khong hoat dong khong ¢6 dir liéu 1ap lich, va lich (timeline) mang thong tin diéu
khién duong 1én (Uplink Control Information, UCI) cia HARQ-ACK chua dugc xdc dinh.
Didu nay din dén thoa thuan khong nhit quan vé phan hdi HARQ-ACK cho PDCCH giita
thiét bi diu cudi va tram géc, do d6 tram géc khong thé nhén chinh xac phén hoi HARQ-
ACK tuong ung véi PDCCH.

Ban chét ky thuit ciia sang ché

Muc tiéu ctia sang ché 1a dé xuét phuong phap phan héi HARQ-ACK cho PDCCH
khong c6 dir lidu 1ap lich va thiét bi, dé giai quyét van dé ring tram gdc khong thé nhan
phan hdi HARQ-ACK mdt cach chinh xé4c tuong tng véi PDCCH.
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Theo khia canh thir nhét, mot phuong 4n thuc hién ciia séng ché dé xuat phuong
phap phan héi HARQ-ACK cho PDCCH khéng c6 dit liéu 1ap lich, bao gdm:

nhan thoéng tin cAu hinh cia tin hiéu 16p cao hon, trong d6 thong tin cAu hinh duoc
sit dung dé x4c dinh dinh dang cua thong tin phan hdi HARQ-ACK trong sich ma HARQ-
ACK dong cho PDCCH khong c¢6 dit liéu 14p lich. '

Theo khia canh th{ hai, m6t phuong an thuc hién ctia séng ché dé xuat phuong phép
phan hdi HARQ-ACK cho PDCCH khéng c6 dit liéu 14p lich, bao gdm:

x4ac dinh, dua trén thoi gian nhin cia mét PDCCH chi bao trang thai khong hoat
dong té bao thw cAp khong c6 dit liu 14p lich, lich ciia thong tin diéu khién dudng 1én UCI
chira théng tin phan héi HARQ-ACK ctia PDCCH hoic lich ctia UCI ghép kénh thong tin
phan hdi HARQ-ACK ctia PDCCH va céc thong tin khac.

Theo khia canh thit ba, mdt phuong 4n thyc hién clia sang ché dé xuit phuong phép
chi b4o phan hdi HARQ-ACK cho PDCCH khong c6 dit liéu 14p lich, bao ngm:

giri théng tin cdu hinh ciia tin hiéu 16p cao hon, trong d6 thong tin cAu hinh duge str
dung dé xac dinh dinh dang thong tin phan hdi HARQ-ACK trong sach md HARQ-ACK
dong cho PDCCH khong c6 dir li€u lap lich.

Theo khia canh th\ tu, mot phuong an thuc hién cia sang ché dé xuit mot thiét bi

dau cuoi, bao gdm:

md-dun nhén tht nhit, duge ciu hinh dé nhan thong tin c4u hinh cta tin hiéu 16p
cao hon, trong d6 thong tin ciu hinh dwogc st dung dé x4c dinh dinh dang cta thong tin
phan hdi HARQ-ACK trong sach md HARQ-ACK dong cho PDCCH khéng c6 dit lidu 1ap
lich.

Theo khia canh thir ndm, mdt phuong an thyc hién cta sang ché d& xuét mot thiét

bi dau cu6i, bao gém:

mot mod-dun xac dinh, dugc cdu hinh dé xac dinh, dua trén thoi gian nhén cla
PDCCH chi béo trang thai khong hoat dong ciia té bao thir cip khong c6 dit liéu 1ap lich,
lich cta thong tin didu khién duong 1én UCI chira thong tin phan hdi HARQ-ACK cua
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PDCCH hoic lich ctia UCI ghép kénh thong tin phan hdi HARQ-ACK ciia PDCCH va céc
thong tin khéc.

Theo khia canh tht sdu, mot phuong an thuc hién cta sing ché d& xuét thiét bi

mang, bao gdm:

mo-dun gt thir nhit, dwoc cAu hinh dé giri thong tin ciu hinh cua tin hiéu 16p cao
hon, trong d6 théng tin c4u hinh duge sir dung dé x4c dinh dinh dang cua thong tin phan
hdi HARQ-ACK trong sach md HARQ-ACK dong cho PDCCH khong c6 dit liéu 1ap lich.

Theo khia canh thir bay, mot phuong an thuc hién cia sang ché @& xuit thiét bi
truyén tin, bao gdm bo xir 1y, bd nhé va chwong trinh dugc luu trir trong bo nhé va c6 kha
nang chay trén bd xtt ly, trong d6 khi chwong trinh duoc thuc thi béi bd xit 1y, thuc hién
c4c bude cia phuong phap phan héi HARQ-ACK cho mdt PDCCH khong c6 dit liéu 14p
lich theo khia canh thtr nhit hoic khia canh thir hai; hodc thuc hién cac budc ciia phuong
phép chi béo phan hdi HARQ-ACK cho PDCCH khong c6 dit liéu 14p lich theo khia canh
thir ba.

Theo khia canh th tdm, mdt phuong an thyc hién ctia sang ché @& xuit phuong tién
Tuu trit ¢6 thé doc duoc bﬁng may tinh, trong d6 phuong tién luu trit ¢6 thé doc duge béng
may tinh Iuu trlt chuong trinh may tinh va khi chuong trinh mdy tinh dugc thuc thi bdi bo
xir Iy, thuc hién cdc bude ctia phuong phap phan hdi HARQ-ACK cho mét PDCCH khong
c6 dit liéu lap lich theo khia canh th nhét hodc khia canh thtr hai; hodc thuc hién cac buéde
ctia phuong phéap chi bao phan hdi HARQ-ACK cho PDCCH khéng ¢6 dit liéu 14p lich
theo khia canh thir ba.

Theo cc phuong an thuc hién cia sang ché, ¢ thé dam bao thoa thuan nhat quan
v& phan héi HARQ-ACK cho PDCCH khéng c6 dit liéu lap lich gitta thiét bi diu cudi va
thiét bi mang, sao cho thiét bi mang nhan duoc phan hdi HARQ-ACK mét cach chinh xac

cho PDCCH, cai thién do tin cdy ctia mot h¢ théng truyén tin.
M6 ta vin tit cac hinh vé

Sau déy, cac wu diém cua sang ché s& duge md ta rd rang hon thong qua cac phuong
an thuc hién ciing véi cac hinh v& kém theo. R3 rang, cac hinh v& kém theo chi nham muc
dich mé ta cac phuong 4n thue hién wu tién cia sang ché va khong nham dé gi6i han sang

3

3/39



51644

ché. Xuyén sudt cac hinh v& kém theo, cac s6 tham chi€u giong nhau dai dién cho céc thanh

phén gidng nhau. Cac hinh v& kém theo bao gdm:

Fig.1 14 so dd kién tric minh hoa hé théng truyén tin khong diy theo mot phuong

an thuc hién cua sang che;

Fig.2 1a Iru dd thir nhit minh hoa phuong phap phan héi HARQ-ACK cho PDCCH

khong co6 dit liéu 14p lich theo mdt phuong an thuc hién cia sang ché;

Fig.3 1a Ivu dd tht hai minh hoa phwong phap phan hdi HARQ-ACK cho PDCCH

khong c6 dit liéu 1dp lich theo mt phuong an thuc hién cua sang ché;

Fig.4 1a so d6 minh hoa UCI ghép kénh theo lich theo mot phuong an thyc hién cia

sang ché;

Fig.5 12 Ivu dd minh hoa phuong phép chi bo phan hdi HARQ-ACK cho PDCCH

khong c6 dit liéu 1ap lich theo mot phuong an thuc hién cua sang ché;

Fig.6 12 so dd tht nh4t minh hoa thiét bi dau cudi theo mot phuong 4n thyuc hién ctia

sang che;

Fig.7 14 so dd thtr hai minh hoa thiét bi d4u cudi theo mot phuong an thuc hién ctia

sang ché;

Fig.8 13 so &6 minh hoa thiét bi mang theo mdt phuwong 4n thuc hién cla séng ché;

va

Fig.9 12 so d5 minh hoa thiét bj truyén tin theo mdt phuong 4n thuc hién cla sang

ché.
M0 ta chi tiet sang che

Sau day, cac phuong phap thuc hién cia sang ché s& duoc mb ta ro rang hon thong
qua cac phuong an thyc hién cung véi cac hinh v& kém theo. RS rang, cdc phuong an thuc
hién dwoc mo ta chi md t4 mot phan cia sang ché. Dya trén cac phuong an thuc hién ciia
sdng ché, tat ca cac phuong 4n thuc hién khac duge dua ra boi ngudi c6 trinh d6 trung binh

trong cung linh vuc ky thuat khong c6 cai tién van thudc pham vi bao hd cua sdng che.
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Trong don yéu ciu bao ho nay, thuat ngit “bao g6m” va bat ky sira dbi nao trong d6
nham muyc dich bao ham su bao gdbm khéng doc quyén, vi du, quy trinh, phuong phép, hé
théng, san phdm hoic thiét bi chtra mot loat cac bude hodc don vi khong nhét thiét bi gioi
han céc buéc hodc don vi dugc liét ké r6 rang, nhung co thé bao gém cac budc hoic don
vi khac khéng duoc 1iét ké ro rang hodc vén c6 ctia cac quy trinh, phuong phép, san phim
hodc thiét bi nay. Ngoai ra, “va/hoic” duoc sit dung trong don yéu cAu bao ho ndy c6 nghia
13 it nh4t mot trong céc dbi twong duoc két ndi. Vi du, A va/hoic B dai dién cho ba trudng

hop sau: chi A, chi B, hoac ca A va B.

Theo cac phuong an thuc hién ciia sang ché, cac tir nhu "vi du" hoidc "léy vi du"
duoc st dung dé thé hién viéc dua ra vi dy, minh hoa hoic mo ta. Bt ky phuong 4an hoic
so dd thiét ké nao duoc mé ta 1a "vi du" hoic "léy vi du" theo cac phuong an thuc hién cta
sang ché khong dwogc giai thich 1a dwgc wu tién hon hodc c6 nhidu wu didm hon so véi
phuong 4n hoic so d6 thiét ké khac. No6i mot cach chinh x4c, viéc sit dung thuét ngit nhu

"vi du" hodc "lay vi du" nham trinh bay mot khai niém lién quan theo cach cu the.

Trong don yéu cAu bao ho nay, mot PDCCH khong c6 dit liéu 1ap lich (hodc dugc

goi 1a PDCCH khong can dit liéu lap lich) c6 thé bao gém mot hodc nhiéu loai sau:

(1) mot PDCCH chi béo trang thai khong hoat dong SCell khong c6 dit liéu 1ap lich
(chi bdo trang thai khong hoat dong SCell va khong can 14p lich nhan PDSCH);

(2) mot PDCCH chi bao giai phong (release) PDSCH lap lich ban lién tuc (semi-
persistent scheduling, SPS); va .

(3) mét PDCCH dugc st dung cho cac chirc néng khac khong c6 dit lidu 1ap lich.

Trong don yéu cdu bao ho nay, dinh dang DCI ctia PDCCH khéng c6 dit liéu 1ap
lich bao gém: dinh dang DCI (format) 1-1 va/hodc DCI dinh dang 1-2.

Trong don yéu cau bao ho nay, PDCCH chi béo trang thai khong hoat dong SCell
khong c6 dit lidu 14p lich c6 thé 1a PDCCH duoc str dung dé chi béo ring, trohg truong hop
loai cip phat tai nguyén (Resource Allocation, RA) 1a 0 hodc 1, c4c bit trong trudng cip
phét tai nguyén mién tan sé (Frequency Domain Resource Assignment, FDRA) déu 13 0
hoic 1, loai sach m ctia phan hdi HARQ-ACK 1a loai 2 (type 2) va phan bang thong dudng
xubng (Downlink Bandwidth Part, DL BWP) hoat dong ctia mot Scell hoat dong 13 mot

5
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phén bing thong khong hoat dong (dormant-BWP) hoic BWP hoat dong thir nhét trong
thoi gian hoat dong (first-non-dormant-BWP-ID-for-DClI-inside-active-time).

Trong don yéu cdu bao ho nay, phan hdi HARQ-ACK cho PDCCH chi béo trang
thai khong hoat dong SCell khong c6 dit liéu 14p lich st dung sdch ma loai 2 (type 2) (nghia
1a, pdsch-HARQ-ACK-Codebook = dynamic) va 1a phan hdi HARQ-ACK ctia mdt sach
ma dong va cac PDCCH khac khong 14p lich dit liéu co thé str dung sach mi loai 1 (loail)
(tire 13, pdsch-HARQ-ACK-Codebook = semi-static) hodc loai 2.

Céc codng nghé dugc mo ta & day khong gidi han & cac hé thdng phat trién 1au dai
(Long Term Evolution, LTE)/LTE-Advanced (LTE-Advanced, LTE-A) va ciling c¢6 thé
duoc sit dung trong cac hé thdng truyén tin khong day khac nhau, ching han nhu da truy
cip phan chia theo ma (Code Division Multiple Access, CDMA), da truy cip phan chia
theo thoi gian (Time Division Multiple Access, TDMA), da truy cip phéan chia theo‘ tan sb
(Frequency Division Multiple Access, FDMA), da truy cap phén chia theo tan s truc giao
(Orthogonal Frequency Division Multiple Access, OFDMA), da truy nhép phén chia theo
tan s6 séng mang don (Single-carrier Frequency-Division Multiple Access, SC-FDMA) va

céc hé thdng khac.

Thuét ngir "hé théng" va "mang" thuong duge sir dung thay thé cho nhau. Mot hé
théng CDMA c¢6 thé trién khai cac cong nghé v6 tuyén nhr CDMA2000 va truy cép vo
tuyén mit dit da ning (Universal Terrestrial Radio Access, UTRA). UTRA bao gbm
CDMA bing rong (Code Division Multiple Access, CDMA) va céc bién thé CDMA khac.
Mot hé théng TDMA c6 thé trién khai cac cong nghé vo tuyén nhu hé théng truyén tin di
dong toan cau (Global System for Mobile Communication, GSM). Hé théng OFDMA c¢6
thé trién khai céc cong nghé vd tuyén nhu bang thong siéu di dong (Ultra Mobile
Broadband, UMB), UTRA phat trién (Evolution-UTRA, E-UTRA), IEEE 802.11 (Wi-Fi),
IEEE 802.16 (WiMAX), IEEE 802.20, va Flash-OFDM. UTRA va E-UTRA la cac thanh
phin cia hé théng vién théng di dong toan ciu (Universal Mobile Telecommunications
System, UMTS). LTE va LTE néng cao hon (ching han nhu LTE-A) 14 c4c phién ban méi
hon ciia UMTS stt dung E-UTRA. UTRA, E-UTRA, UMTS, LTE, LTE-A va GSM dugc
md ta trong tai liéu cua td chic duge goi 1a du 4n d6i tac thé hé 3 (3rd Generation
Partnership Project, 3GPP). CDMA2000 va UMB duogc md ta trong tai liéu ctia té chirc
duoc goi 1a dy an 2 ddi tac thé hé thir 3 (3rd Generation Partnership Project 2). Céc cong

6
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nghé duge mo ta & day co thé duoc str dung cho ca hé thdng va cong nghé vd tuyén dugc

dé cép & trén, ciing nhu cho cac hé thong va cong nghé vo tuyén khac.

Phin sau mo ta cac phuong 4n thuc hién cia sdng ché c6 tham chiéu dén cac hinh
v& kém theo. Phuong phap phan héi HARQ-ACK cho PDCCH khéng ¢6 dﬁ liéu 1ap lich
va thiét bi theo cac phuong &n thyc hién cia sang ché c6 thé dugc ap dung chb céc hé thdng
truyén tin khong day. Fig.1 12 so d6 kién tric minh hoa hé théng truyén tin khéng day theo
mdt phuong an thyc hién cta sang ché. Theo Fig.1, hé théng truyén tin khong day c6 thé
bao gdm thiét bi mang 11 va thiét bj dAu cudi 12. Thiét bi dau cudi 12 c6 thé duge ky higu
12 UE12 va thiét bi dAu cudi 12 c6 thé thyc hién truyén tin (truyén tin hiéu hoac truyén di
liéu) véi thiét bi mang 11. Trong céc ting dung thuc té, két nbi gitta cac thiét bi trén co thé
1a két ndi khong day. Dé d& dang thé hién mdi quan hé két ndi gitra cac thiét bi mot cach

trygc quan, mot nét lién duoc sir dung dé minh hoa trong Fig.1.

Thiét bi mang 11 theo phuong 4n thuc hién ndy cla sang ché c6 thé 1a mot tram gbc.
Tram gbc c6 thé 1a tram gdc thuong duoc st dung hodc tram gbc nut da phat trién (evolved
node base station, eNB) hoic c6 thé 13 mét thiét bi mang trong hé théng 5G (vi du, tram
gbc nut thé hé tiép theo (next generation node base station, gNB) hodc diém truyén va nhan

(transmission and reception point, TRP)), hodc tuong tu.

Thiét bi ddu cudi 12 theo phuong 4n thwe hién nay ctia sang ché c6 thé 14 dién thoai
di déng, may tinh bang, may tinh x4ch tay, may tinh cd nhéan siéu di dong (Ultra-Mobile
Personal Computer, UMPC), netbook, trg 1y k§ thuat s ca nhan (Personal Digital
Assistant, PDA), thiét bi internet di dong (Mobile Internet Device, MID), thiét bj deo duoc

(Wearable Device), thiét bi gin trén xe hodc twong tu.

Tham khéo Fig.2, m{t phuong &n thyc hién cla sang ché @& xuét phuwong phap xac
dinh phan hdi HARQ-ACK cho PDCCH khéng c6 dit liéu 1ap lich. Phuong phap nay c6

thé duoc thuc thi béi mot thiét bi dau cudi va bao gdbm budc 201.

Budc 201: Nhan thong tin cau hinh cia tin hiéu 16p cao hon, trong d6 thong tin chu
hinh duoc sir dung dé xac dinh dinh dang thong tin phan hdi HARQ-ACK trong sach ma
HARQ-ACK dong cho PDCCH khong c6é dit liéu 1ap lich.
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Theo cac phuong an thyc hién cua sang ché, PDCCH khéng c6 dit liéu 14p lich c6
thé 1a PDCCH véi trudng cAp phat tai nguyén (Resource Allocation, RA) déu 12 0 hoic 1.
Vi du, trong trudng hop cip phat tii nguyén 1a loai cip phat tai nguyén 0
(resourceAllocation = resourceAllocationType0), cac bit trong trrong cAp phét tai nguyén
mién tan sd (Frequency Domain Resource Assignment, FDRA) & DCI dinh dang 1_1 hodc
DCI dinh dang 1_2 d8u 13 0; hodc trong trudng hop cAp phat tai nguyén 12 loai cAp phat tai
nguyén 1 (resourceAllocation = resourceAllocationTypel), cac bit trong truong FDRA &
DCI dinh dang 1 1 hodc DCI dinh dang 1_2 déula 1. Sach mad HARQ-ACK dong ciing ¢6
thé duoc goi 13 sach ma HARQ-ACK loai 2.

Theo cac phuong an thuc hién cta sang ché, sach ma HARQ-ACK dong cling c6
thé duoc goi 12 ssch ma HARQ-ACK loai 2. |

Theo cac phuong 4n thuc hién cia sang ché, dinh dang cua thong tin phan hoi
HARQ-ACK c6 thé 12 mot luong bit cia HARQ-ACK.

Theo cac phuong an thuc hién cua sang ché, tin hiéu 16p cao hon c6 thé 1a tin hiéu
didu khién tai nguyén vo tuyén (Radio Resource Control, RRC), va chéc chén, khong bi

gi6i han & day.

Theo cac phuong an thuc hién cla sang ché, sau khi xac dinh dinh dang cia thong
tin phan hdi HARQ-ACK trong sach md HARQ-ACK ddng cho PDCCH khong c6 dit liéu
1ap lich, thong tin phan hdi HARQ-ACK ctia PDCCH khong c6 dir liéu 1ap lich c6 thé dwoc
phéan hdi dva trén dinh dang cia thong tin phan hdi HARQ-ACK. Theo tity chon, thiét bi
dAu cudi theo céc phuong 4n thyc hién cua sang ché c6 thé phan hdi thong tin phan hoi

HARQ-ACK cho PDCCH khong c6 dit liu 1ap lich theo bat ky cach nao sau day:

cach 1:‘ phan hoi, dua trén dinh dang cua thong tin phan hdi HARQ-ACK, thong tin
phan hdi HARQ-ACK cho PDCCH khong c6 dit ligu 14p lich trong séch ma phu thir nhat,
trong d6 sach ma phy thir nhit dugc sir dung cho phan hdi HARQ-ACK dua trén khéi
truyén tai (Transport Block, TB); hodc

cach 2: phan hdi, dya trén dinh dang ctia thong tin phan hdi HARQ-ACK, thong tin
phan hdi HARQ-ACK cho PDCCH khéng c6 dit liéu 14p lich trong sich ma phy thir hai,

8/39



51644

trong d6 sach ma phu thir hai dugc sir dung cho phan hdi HARQ-ACK duya trén nhém khéi
ma (Code Block Group, CBG).

Sach ma phu thir nhét truyén phan hdi HARQ-ACK cho thong tin sau:

(1) trong mét t& bao phuc vu (Serving Cell) dugc cAu hinh véi truyén nhém khéi ma
(CodeBlockGroupTransmission) PDSCH, truyén gidi phéng SPS PDSCH, nhan
(reception) SPS PDSCH va nhan PDSCH dua trén khéi truyén tai (TB) (TB-based PDSCH
receptions) duoc lap lich bdi DCI dinh dang 1-0; va

(2) trong té bao duoc cdu hinh khong c6 PDSCH- CodeBlockGroupTransmission,
truyén nhan dir 1iéu PDSCH duoc 1ap lich theo DCI dinh dang 1-1 va DCI dinh dang 1-0.

Sach ma phu thir hai truyén phan héi HARQ-ACK cho thong tin sau:

(1) trong t& bao phuc vu duoc ciu hinh vi PDSCH- CodeBlockGroupTransmission,
truyén cac tiép nhan PDSCH dua trén CBG dugc 1ap lich theo DCI dinh dang 1-1.

Ngoai ra, gid tri cia bd dém chi sb cip phat dudong xudng (counter downlink
assignment index, C-DAT) va gia tri ciia tong DAI (T-DAI) dugc 4p dung cho mdi ssch ma
phlj HARQ-ACK. UE tao sach md HARQ-ACK dong bang cach thém sich ma phu HARQ-
ACK thir hai vao sach ma phu HARQ-ACK thtr nhét.

Theo cac phuong 4n thuc hién clia sdng ché, thiét bi dau cudi co6 thé bod qua chi bao
T-DAI & DCI dinh dang 1-1 hodc DCI dinh dang 1-2. Phan hdi cho DCI dinh dang 1-0 1a
phan hdi dua trén céc khdi truyén tai (TB), chi v6i C-DAI thay vi T-DAI Phan hdi cho
DCI dinh dang 1-1 va DCI dinh dang 1-2 bao gém ca C-DAI va T-DAI.

Trong mot s phuong 4an thuc hién, trude khi phan hdi thong tin phin héi HARQ-
ACK cho PDCCH khéng c6 dit liéu 18p lich, phuong phép nay con cod thé bao gdm:

nhén tin hiéu 16p cao hon hodc DCI, trong d6 tin hi¢u 16p cao hon hodc DCI chi béo
thiét bi ddu cudi phan hodi thong tin phan hoi HARQ-ACK cho PDCCH khéng c6 dit ligu
1ap lich trong sach ma phu thir nhat hodc sach ma phu thir hai. Néi cach khac, théng qua
mang, UE dugc chi béo, béng cach st dung tin hi¢u 16p cao hon hodc DCI, dé phan hdi

9139



51644 10/39
thong tin phan hdi HARQ-ACK cho PDCCH khéng c6 dit liéu 1ap lich trong sach ma phu
thir nhit hodc sach ma phuy thi hai.

C6 thé hiéu ring tin hidu 16p cao hon c6 thé 1a tin hiéu RRC, va chic chin, khong

bi gi6i han & day.

Trong mét s6 phuong an thuc hién, DCI bao gdm truong thir nhit, trong d6 mot bit
trong trudng thir nhét chi bo thiét bi dau cubi phan hdi théng tin phan hdéi HARQ-ACK
cho PDCCH khéng c6 dit liéu 14p lich trong sach ma phu thtr nht hogc sach ma phy thi

hai; trong d6
trrong thi nhét bao gﬁ‘)m mdt hodc nhiéu loai sau:
(1) so db diéu ché va ma hoa (Modulation and Coding Scheme, MCS);
(2) phién ban du phong (Redundancy Version, RV);
(3) sb quy trinh HARQ (HARQ process number);
(4) chi bao dir liéu méi (New Data Indication, NDI); va
(5) téng chi s6 phan bd duong xubng (total DAL t-DAI).

Vi dy, mdt bit trong trudong MCS, truong RV, trudng sb quy trinh HARQ, trudng
NDI va/hodc trudong T-DAI trong DCI c6 thé duoc st dung dé chi bao str dung sdch ma
phu thir nhét hoic sach ma phu thir hai. Vi dy, "1" dugc st dung dé chi bao sir dung sach
ma phu tha nhét va "0" duoc st dung dé chi béao sir dung sach ma phu tht hai. Chéc chén,

diéu nay khong bi gi6i han & day.

Trong mot sb phuong &n thyc hién, thong tin c4u hinh trong budc 201 ¢ thé chi

béo it nhat mot trong nhitng diéu sau:

(1) mdt lwgng TB ctia kénh chia sé duong xudng vat Iy (Physical Downlink Shared
Channel, PDSCH), ching han nhu s6 lwong tdi da ctia TB ciia PDSCH;

(2) mot lwgng CBG cia mdi TB ciia PDSCH, ching han nhu s6 lweng tbi da ciia
CBG ctia mbi TB ciia PDSCH;
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(3) mot luong diém truyén va nhan (Transmission Reception Point, TRP) dé truyén

PDSCH, chéng han nhu sb lugng t6i da cia TRP dé truyén PDSCH;

(4) mot sdch ma phu dong tuwong Ung véi thong tin phan hdi HARQ-ACK cho
PDCCH khong c6 dit liéu lap lich; va

(5) liéu chi bao go6i khong gian HARQ-ACK (spatial bundle) c6 dugc bat hay khong.

Trong mot sé phuong an thuc hién, dinh dang ciia thé ng tin phan hdéi HARQ-
ACK ¢6 thé bao gdbm mdt lwong bit ctia thong tin phan hdi HARQ-ACK, trong d6 sb lugng
bit cia thong tin phan hdi HARQ-ACK duoc xac dinh dua trén:

s6 lugng t6i da ctia CBG ciia mot TB cua PDSCH va sb luong t6i da ctia TB duge

truyén béi PDSCH dugc chi béo boi thong tin cAu hinh;
hodc

s6 luong tdi da cia TRP dé truyén PDSCH va s§ lugng ti da ctia TB dugc truyén
b&i PDSCH duge chi bao boi thong tin cAu hinh;

hodc

s6 lwong tdi da CBG ciia mot TB ciia PDSCH, s lugng t6i da ctia TB dugc truyén
boi PDSCH va s6 lugng tbi da ciia TRP @& truyén PDSCH dugce chi bao béi thong tin ciu
hinh.

Trong mdt s& phuong 4n thyc hién, s6 lugng bit clia thong tin phan hdi HARQ-ACK
trong saich mad HARQ-ACK ddéng cho PDCCH khéng c6 dit li¢u lép lich bﬁng:

tich cua sb lwong t6i da cia CBG ctia mot TB ciia PDSCH va sb lugng tdi da ciia

TB dugc truyén boi PDSCH;
hodc

tich cia s6 lwong t6i da ctia TRP @& truyén PDSCH va s6 lwong tbi da ctia TB dugc

truyén bdi PDSCH;

hoidc
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tich ctia s luong t6i da cia CBG cta mot TB cia PDSCH va s Iugng t6i da cia

TB duoc truyén boi PDSCH va s6 Iugng t6i da ctia TRP dé truyén PDSCH.

Vi du 1 dén vi du 5 sau ddy md ta cach x4c dinh dinh dang cta thong tin phan hoi
HARQ-ACK cho PDCCH khong c6 dit liéu 14p lich dua trén thong tin cAu hinh cua tin

hiéu 16p cao hon.

Vi du 1 va vi du 2 mé ta viéc phan hdi, dua trén sach ma phu tht nhét, thong tin
phan hdi HARQ-ACK cho PDCCH khong c6 dit liéu 14p lich, va vidu 3, vi du 4 va vi du
5 mb ta viéc phan hdi, dua trén sach ma phu thit hai, thong tin phan hdi HARQ-ACK cho
PDCCH khong c6 dit liéu 14p lich.

Vi du 1: Thong tin cdu hinh chi bdo ring sé lrgng TB dudng xubng tbi da cia
PDSCH 12 2 va dinh dang ctia thong tin phan hdi HARQ-ACK cho PDCCH khéng c6 dit
lidu 14p lich bao gdm 2 bit HARQ-ACK; va

Vi du 2: Thong tin cdu hinh chi bdo ring sé lugng TB dudng xubng t6i da cia
PDSCH 14 2 va chi bdo goi khong gian HARQ-ACK dugc bat va dinh dang cua thong tin
phan hdi HARQ-ACK cho PDCCH khéng c6 dit liéu 1ap lich bao gbdm 1 bit HARQ-ACK.

Theo tuy chon, quy trinh tao 1 bit HARQ-ACK ¢6 thé 1a: thu nhan 1 bit HARQ-
ACK thong qua phép toan AND gifta hai bit twong tmg v&i hai TB. C6 thé hiéu ring néu
hién tai chi c6 mot TB truyén, mot bit phan hdi twong ting v6i TB kia dwoc dit thanh ACK

theo mac dinh.

Vi du 3: S luong bit cua théng tin phan hdi HARQ-ACK trong sich ma HARQ-
ACK dong cho PDCCH khong c6 dit li¢u 1ap lich dugce xéc dinh dya trén ) lwong tdi da
ctia CBG ctia mot TB ctia PDSCH va sb luong t61 da ctia TB duoc truyén boi PDSCH duge
chi bao béi théng tin cdu hinh.

Vi du, sb lugng bit cta thong tin phan hdi HARQ-ACK trong sach mda HARQ-ACK
dong cho PDCCH khong c6 dit liéu 14p lich bing tich ctia sb lugng téi da ciia CBG clia
mdt TB ciia PDSCH va s6 Iwong téi da ctia TB dugc truyén béi PDSCH.
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Trong vi du nay, néu mang cdu hinh phan hdi va HARQ-ACK dua trén CBG va
truyén lai cho UE, thi s6 lugng bit cia HARQ-ACK dugc tinh dya trén N = sb lugng tbi
da cia CBG va C = s6 lwong ti da ctia TB, va UE tao va giri HARQ-ACK ctia N*C bit.

Vi du 4: S6 lugng bit cta théng tin phan hdi HARQ-ACK trong séch md HARQ-
ACK dong cho PDCCH khong c6 dit liéu 1ap lich dugc xac dinh dya trén sb lugng tbi da
ctia TRP dé truyén PDSCH va sb lugng t6i da cia TB dugc truyén bdi PDSCH dugc chi

béo boi thong tin cAu hinh.

Vi dy, sb luong bit ciia thong tin phan hdi HARQ-ACK trong sach mad HARQ-ACK
dong cho PDCCH khong c6 dit liéu 1ap lich bing tich cua sd luong téi da ciia TRP dé
truyén PDSCH va s6 luong t6i da ciia TB duoc truyén béi PDSCH.

Trong vi du nay, néu mang cAu hinh, dbi véi UE, phéan hdi HARQ-ACK chung
(joint) cho nhiéu TRP dua trén nhiéu PDCCH (Multiple-PDCCH based Multiple TRP)
(ching han nhu phan hdi HARQ-ACK chung cho PDCCH trong hai TRP), khi UE phan
h6i HARQ-ACK cho PDCCH tir nhiéu TRP cling mot lic, mét lugng bit cia HARQ-ACK
duoc tinh dua trén K = s6 lugng t6i da cia TRP va M = sb lugng tdi da ctia TB dugc truyén

béi PDSCH, va UE tao va giri HARQ-ACK cua K*M bit.

Vi dy 5: S6 lwong bit cta thong tin phan hdi HARQ-ACK trong sach ma HARQ-
ACK dong cho PDCCH khong ¢6 dit liu 1ap lich dugc xac dinh dya trén s6 lugng tdi da
ctia CBG ctia mot TB ctia PDSCH, s6 luong ti da ctia TB duoc truyén bsi PDSCH va sé
lwong téi da cia TRP dé truyén PDSCH dugc chi bao béi thong tin cAu hinh.

Vi du, s6 lugng bit ciia thong tin phan hdi HARQ-ACK trong sdch md HARQ-ACK
dong cho PDCCH khong c6 dit liéu 14p lich bing tich ctia s6 Iwong ti da ciia CBG ctia TB
cua PDSCH, sb luong tbi da cia TB duoc truyén béi PDSCH va s6 lwgng tdi da ctia TRP
dé truyén PDSCH.

Trong vi du nay, néu mang cAu hinh, dbi véi UE, phan hoi HARQ-ACK dua trén
CBG va truyén lai va phan hdi HARQ-ACK chung cho nhiéu TRP dua trén nhiéu PDCCH
(Multiple-PDCCH based Multiple TRP) (ching han nhw mot phan hoi HARQ-ACK chung
cho PDCCH trong hai TRP), khi UE phéan hdi HARQ-ACK cho PDCCH tir nhiéu TRP

cung mot lac, mot luong bit cia HARQ-ACK dugc tinh dya trén L = sb lugng t6i da cta
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CBG, H = s6 luong tbi da cia TRP va P = s6 luong t6i da ciia TB dwoc truyén bsi PDSCH
va UE tao va giri HARQ-ACK ctia cac L*H*P bit.

Trong mét ) phuong an thyc hién, nhu duge mo ta trong vi du 1 dénvidu 5 & trén,
trong truong hop phat hién PDCCH khong c6 dit liéu 18p lich, thong tin phan hdi HARQ-
ACK dugc phan hoi dya trén sé hrgng bit ctia thong tin phan hdi HARQ-ACK cho PDCCH
khong c¢6 dir liéu l4p lich, trong d6 thong tin phan hdi HARQ-ACK 1a mt ACK.

Trong mot sb phuong an thuc hién, nhu duge md ta trong vidu 1 vavidu 3 dén vi
du 5, tAt ca céc bit trong thong tin phan hdi HARQ-ACK 1a ACK; hoic bit thtt nhét trong
thong tin phan hdi HARQ-ACK 1a ACK; hoic it nhit mot trong céc bit trong thong tin
phan hdi HARQ-ACK 1a ACK.

Theo phuong an thuc hién nay cia sang ché, thiét bi diu cubi c6 thé xac dinh, dya
trén thong tin c4u hinh cua tin hiéu 16p cao hon, dinh dang cta thong tin phan hdi HARQ-
ACK trong sich md HARQ-ACK dong cho PDCCH khong c6 dit liéu lap lich, sao cho
thiét bi ddu cudi va thiét bi mang c6 thoa thuan nhét quan vé phan hdi HARQ-ACK cho
PDCCH khong ¢6 dit liéu 14p lich, dam béo thiét bi mang tiép nhan chinh xac phan hdi
HARQ-ACK cho PDCCH va cai thién d0 tin cdy ctia hé théng truyén tin.

Tham khao Fig.3, m{t phuong an thuc hién cia sang ché con dé xuét phuong phap
xé4c dinh phan hdéi HARQ-ACK cho PDCCH khéng c6 dit liéu 1ap lich. Phuong phap nay

¢6 thé duge thyc thi bdi mot thiét bi dau cudi va bao gdm bude 301.

Bude 301: Xac dinh, dua trén thoi gian nhan cia PDCCH chi béo trang thai khong
hoat dong ctia t& bao thir cip khong c6 dit lidu 1ap lich (PDCCH without scheduling PDSCH
for Scell dormancy indication), lich (timeline) ctia thong tin didu khién dudng 1én (Uplink
Control Information, UCI) chita thong tin phan hdi HARQ-ACK ctia PDCCH hoic lich
ctia UCI ghép kénh théng tin phan hdi HARQ-ACK ciia PDCCH va céc thong tin khéc.

UCI bao gdm céc loai sau: HARQ-ACK, thong tin trang théi kénh (Channe'l State
Information, CSI), va yéu cau 1ap lich (Scheduling Request, SR).

UCI ¢6 thé dugc truyén trén tai nguyén kénh diéu khién duong 1én vat Iy (Kénh diéu
khién duong lén vat Iy, PUCCH) va CSI c6 thé dugc kich hoat bai DCI dé duoc truyén
trén kénh chia sé duong 1én vat Iy (Physical Uplink Control Channel, PUSCH). Néu tai
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nguyén PUCCH va/hoac PUSCH dé truyén UCI khac tring lip v& thoi gian, UE cin ghép
kénh UCI d truyén trén nhiéu kénh vao mét tai nguyén PUCCH ho#ic mot tai nguyén
PUSCH.

Néu mot PUCCH dé truyén UCI va mot PUSCH dé truyén dit liéu UE trung lap
trong mién thoi gian, thi UE s& ghép kénh UCI vao PUSCH dé truyén, trong 6 PUSCH
c¢6 thé 1a PUSCH d4 14p lich hodc mot PUSCH duoc gan c4u hinh (configured grant).

Theo cac phwong 4n thuc hién clia sang ché, thong tin khéc c6 thé 13 tt ca cac UCI
ngoai trit HARQ-ACK ctia PDCCH chi bao trang thai khong hoat dong cta té bao thur cp
khong co dit liéu 1ap lich.

Theo tly chon, thong tin khic ¢6 thé bao gém bét ky mot hodc nhiéu loai trong
nhiing loai sau: (1) CSL; (2) SR; va (3) phan hdi HARQ-ACK cho tit ca cic phan hdi ngoai
trir PDCCH chi b4o trang thai khong hoat dong té bao thir cip khong c6 dit liéu 1p lich.

Vi duy 1 dén vi du 3 sau ddy mé ta cach xac dinh lich ctiia UCI chra thong tin phan
hdi HARQ-ACK ctia PDCCH hoic lich ctia UCI ghép kénh thong tin phan hdi HARQ-
ACK cta PDCCH va thong tin khéc.

Vi du 1: Lich ctia UCI chtra thong tin phan hdi HARQ-ACK ctia PDCCH dugc xédc
dinh dwa trén thoi gian nhéan cua ky hiéu cubi cing cho PDCCH chi béo trang thai khong

hoat dong cua té bao thi cAp khong c6 dir liéu 14p lich va khoang thoi gian thir nhét.

Khoang thoi gian thir nhit bao gdm N ky hiéu (symbol), gia tri ctia N ¢6 lién quan
dén gia tri cia khoang cach song mang con (SubCarrier Spacing, SCS) ctia PDCCH va N

16n hon 1.

Vi du, d6i véi kha ning x Iy thiét bi ddu cubi 1 (kha ning xtr ly ctia UE 1): khi
SCS ciia PDCCH 1a 15 kHz, N = 10; hodc khi SCS ctia PDCCH 14 30 kHz, N = 12; hoic
khi SCS cta PDCCH 1a 60 kHz, N = 22; hodc khi SCS cia PDCCH 1a 120 kHz, N = 25.

Vi du khéc, d6i vé6i thiét bi du cubi c6 kha ning 2 trong FR1 (450 MHz — 6000
MHz, con duoc goi 1a Sub-6GHz) (UE véi kha néang 2 trong FR1): khi SCS ciia PDCCH
1a 15 kHz, N = 5; hoac khi SCS cia PDCCH 14 30 kHz, N = 5,5; hoac khi SCS cia PDCCH
1a60 kHz, N =11.
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Vi du 2: Lich ciia UCI ghép kénh théng tin phan hdi HARQ-ACK ciia PDCCH va
thong tin khac dugc xac dinh dya trén thoi gian nhan cta ky hiéu cudi ciing cho PDCCH
chi bao trang thai khong hoat dong cta té bao thir cép khong c6 dir liéu 1ap lich va mot

khoang thoi gian thir hai.

Khoang thoi gian thir hai dugc xac dinh dua trén mot hodc nhiéu cia mdt luong
diém 14y miu cta bién dbi fourier nhanh (Fast Fourier Transform, FFT) hodc bién dbi
fourier nhanh nguwoc (Inverse Fast Fourier Transform, IFFT), m&t lugng diém 14y miu cua

tién t6 chu ky (Cyclic Prefix, CP), giai doan 14y mAu va SCS ciia PDCCH.
Hon nita, kho4ng thoi gian thi hai c6 thé duge x4c dinh theo cong thirc sau:

T = (N + 1) - (mot lwong diém 1&y mAu FFT hoic IFFT

+ mdt lwong diém &y mAu CP) - k- 27# - T¢
trong d6 T dai dién cho khoang thoi gian tht hai;
i tuong tmg voi cdu hinh SCS t6i thiéu trong c4u hinh SCS ctia PDCCH;

k 1a mot hang sb (vi du, k = T,/ T, = 64), T¢ 12 don vi thoi gian co ban T, = Tg/k,

va Ts 12 khoang thoi gian 14y miu; va
gia tri cia N ¢6 lién quan dén gia tri cia SCS cia PDCCH va N 16n hon 1.

C6 thé hidu ring thiét bi ddu cudi c6 thé nhan mot hodc nhidu PDCCH chi bao trang
thai khong hoat dong ctia té bao thir cip va khong c6 dit lidu 1ap lich, va thiét bi dau cubi

xac dinh khoang thoi gian th( hai tuong tng dya trén mot hodc nhiéu PDCCH d4 nhén.

Vi du, néu thiét bi d4u cudi nhan dugc nhiéu PDCCH chi bdo trang thai khong hoat
dong cua té bao thir cip va khong cé dit lidu 1ap lich va truyén théng tin phan héi HARQ-
ACK cua nhidu PDCCH trong mdt UCI va nhiéu PDCCH c6 thé tuong Ung véi nhidu
khoang thoi gian thir hai, thiét bi diu cudi c6 thé chon khoang thoi gian thit hai ti da tuong
g v6i nhiéu PDCCH @€ xé4c dinh lich ctia UCL.

Vi dy, néu thiét bi dau cudi nhan duwge mot PDCCH chi béo trang thai khong hoat
dong cuia té bao thu cip khong cé dit liéu 1ap lich, thiét bi dau cudi c¢6 thé chon khodang thoi

gian thtr hai twong Gng v6i PDCCH dé xéc dinh lich ciia UCL.
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Phan sau md ta cac tham s6 trong cong thirc & trén bang cich str dung céc vi du.

Vi dy, s luong diém 14y miu cia FFT hodc IFFT 14 2048 va s6 lwong diém 14y mau
cia CP 1a 144.

Vi du khéc, dbi v6i kha ning xt Iy cia thiét bi dau cubdi 1 (kha ning xir Iy ctia UE
1): khi SCS cua PDCCH 14 15 kHz, N = 10; hodc khi SCS cua PDCCH 1a 30 kHz, N = 12;
hodc khi SCS ciia PDCCH 1a 60 kHz, N = 22; hodc khi SCS cia PDCCH 1a 120 kHz, N =
25.

Vi dy khéc, d6i v6i thiét bi dau cudi c6 kha ning 2 trong FR1 (450 MHz — 6000
MHz, con dugc goi la Sub-6GHz) (UE véi kha nang 2 trong FR1): khi SCS cua PDCCH
1415 kHz, N = 5; hoac khi SCS ciia PDCCH 14 30 kHz, N = 5,5; hoic khi SCS ciia PDCCH
12 60 kHz, N =11.

Fig.4 1a so d6 minh hoa mot UCI ghép kénh theo lich duge xac dinh theo cong thire

trén.

Néu mét 14n truyén PUCCH hoic truyén PUSCH tuong tmg v6i mot dinh dang DCI
dugc phét hién bdi UE, UE du kién ring trong mot nhém trong mdt PUCCH va mot
PUSCH trung 1dp trong mt khe, ky hi¢u thi nhat So cia PUCCH hoic PUSCH sém nhét

thoa man cac di€u kién v€ lich nhu sau:

(1) sau khi nhan dugc mot "PDCCH chi bao trang thai khong hoat dé)ng ctia té bao

thir cap khong c¢6 dir liéu 1ap lich", So can phai théa man mot khoang thoi gian T
T=(N+1)-(2048+144) -k-27* T,

UE gt thong tin HARQ-ACK trén So thoa mén khodng thoi gian T néu trén hodc
mot ky hiéu theo sau So dé phan hdi phat hién PDCCH, trong @6 gia tri ciia N nhu dugc
md ta & trén va p trong Gng v6i ciu hinh SCS t6i thidu trong cAu hinh SCS ctia PDCCH.

(2) sau khi nhan duoc nhidu "PDCCH chi bdo trang thai khong hoat dong ctia té bao
thr cdp va khoéng c6 dit liéu lap lich", So cin dap Umg khoang thoi gian

mux P
Tproc,PDCCH khéng c6 PDSCH> trong do
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5 <o ° mux \ oz ° ’ A
khoang thoi gian TyorppccHknongcoppsc 1@ gid tri 16n nhat  trong

{Tmux,i Tmux,i Tmux,i

proc,PDCCH khéng c6 PDSCH’ **"» L proc,PDCCH khéng cé PDSCH? *** } Va Lyroc,PDCCH khong cé PDSCH

¢6 thé duogce tinh theo cong thirc sau:
bmrzc)'c,'léDCCH khéng c¢6 PDSCH — (N+1) (2048 +144) -k -27# - T¢
trong dé6 i trong g v4i mot luong ciua nhiéu PDCCH.

UE gui thong tin HARQ-ACK trén So thoéa min khoang thoi gian
Tt oe PDCCH khong c6 ppsch NéU trén hodc mot ky hiéu theo sau So dé phan héi viéc phat hién

nhiéu PDCCH.

Gi4 tri ctia N dugc mo ta & trén va p tuong Gng véi cau hinh SCS t4i thiéu trong céu
hinh SCS ctia nhiéu PDCCH.

Vi du 3: Lich ctia UCI chtra thong tin phan h6i HARQ-ACK cuia PDCCH duoc xé4c
dinh dua trén thoi gian nhan cia PDCCH chi bdo trang thai khong hoat dong cia té bao
thir cap khong c6 dit liéu 14p lich va khoang thoi gian thi ba.

Khoéng thoi gian thi ba 1a khoang thoi gian tir khi nhan dugc ky hiéu cubi cling
cho PDCCH dén khi ky hiéu thi nhit phan hdi thong tin phan hdi HARQ-ACK clia mot
kénh vat ly duong lén cho PDCCH.

Trong vi du 1 dén vi du 3 & trén, UCI chira thong tin phan héi HARQ-ACK ciia
PDCCH dugc mang trén mot hodc nhidu kénh duong 1én vat 1y sau: (1) PUCCH; va (2)
PUSCH.

Trong phuong an thuc hién ndy cta sang ché, thiét bi dau cudi x4c dinh, dua trén
thoi gian nhan cia PDCCH chi béo trang thai khong hoat dong cua té bao thit cdp khong
c6 dit liéu 1ap lich, lich cia UCI chira thong tin phan hdi HARQ-ACK ctia PDCCH, hoic
lich cia UCI ghép kénh thong tin phan héi HARQ-ACK cia PDCCH va cac thong tin khéc.
Pidu ndy dam béo ring thiét bi diu cudi va thiét bi mang c6 théa thusn nhét quan vé phan
héi HARQ-ACK cho PDCCH khong c6 dit li¢u 1ap lich, cho phép thiét bi mang nhan chinh
X4C phan hoi HARQ-ACK cho PDCCH va cai thién d0 tin cay cua hé théng truyén tin.
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Tham khéo Fig.5, mot phwong 4n thuc hién ctia sang ché con dé xudt mot phuong
phap d& chi bao phan hdi HARQ-ACK cho PDCCH khéng c6 dit liéu 14p lich. Phuong

phap nay co thé duoc thue thi bi mot thiét bi mang va bao gém bude 501. =

Bude 501: Gui thong tin cAu hinh cua tin hidu 16p cao hon, trong d6 thong tin cdu
hinh dugc st dung dé x4c dinh dinh dang thong tin phan hdi HARQ-ACK trong sach ma
HARQ-ACK dong cho PDCCH khong c6 dit liéu 1ap lich.

Theo phuong an thyc hién nay cua sang ché, tin hidu 16p cao hon c6 thé 13 tin hiéu

RRC, va chic chin, khong bi gi6i han & day.
Trong mot s6 phuong an thue hién, tly chon, phuong phap nay con bao gom:

| guri tin hiéu 16p cao hon hodc DCI, trong d6 tin hiéu 16p cao hon hodc DCI chi bao
mot thiét bi diu cudi @ phan hdi thong tin phan hdi HARQ-ACK cho PDCCH khéng c6

dfr’liéu 1ap lich trong sach ma phu thit nhit hozc sach ma phuy thit hai.

Theo phuong 4n thuc hién nay cia sang ché, c6 thé dam bao thoa thuan nhét quan
vé& phan hdi HARQ-ACK cho PDCCH khéng c6 dit liéu l4p lich gitta thiét bi d4u cudi va
thiét bi mang, sao cho thiét bi mang nhan chinh x4c phan hdi HARQ-ACK cho PDCCH,

céi thién db tin cdy ctia mot hé thdng truyén tin.

Tham khao Fig.6, m0t phuong an thuc hién cua sang ché con dé xudt mot thiét bi

dAu cubi. Thiét bi dau cubi 600 bao gom:

md-dun nhan thtr nhit 601, dwge ciu hinh dé nhan thong tin cAu hinh cua tin hidu
16p cao hon, trong d6 thong tin cau hinh duoc st dung dé xéac dinh dinh dang ctia thong tin
phan hdi HARQ-ACK trong sach mad HARQ-ACK d6ng cho PDCCH khong c6 dit liéu 14p
lich.

Trong mot sb phuong an thuc hién, thiét bi d4u cudi dugc minh hoa trén Fig.6 con

bao gdm mo-dun phén hdi thir nht 602, trong d6 md-dun phan hdi 602 dugc cAu hinh dé:

phan hdi, dwa trén dinh dang cia thong tin phan hdi HARQ-ACK, thdng tin phan
hoi HARQ-ACK cho PDCCH khéng ¢6 dit liéu 1ap lich trong sdch mé phu thu nhét, trong
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d6 sach ma phu thir nhét dugc st dung cho phan hdi HARQ-ACK dua trén khéi truyén tai
TB; hoac

phan hdi, dua trén dinh dang cuia thong tin phan hdi HARQ-ACK, théng tin phan
hdi HARQ-ACK cho PDCCH khéng c6 dit lidu 14p lich trong séch ma phu thir hai, trong
d6 sach ma phu thir hai dugce st dung cho phan héi HARQ-ACK dua trén nhém khéi ma
CBG.

Trong mot sb phuong 4n thuc hién, thiét bi dau cudi dugc minh hoa trén Fig.6 con

bao gdm:

md-dun nhan thi hai, dugc cdu hinh dé nhan tin hidu 16p cao hon hodc DCI, trong
d6 tin hiéu 16p cao hon hogc DCI chi bao thiét bi ddu cudi dé phan hdi thong tin phan hdi
HARQ-ACK cho PDCCH khéng c6 dit liéu 1ap lich trong sdch ma phuy thi nhét hodc sach
ma phu th hai.

Trong mot s6 phuong an thuc hién, DCI bao gbm trudong thi nhit, trong d6 mot bit
trong trudmg thir nhat chi béo thiét bj diu cudi phan hdi théng tin phan hdi HARQ-ACK
cho PDCCH khéng ¢6 dir lidu 14p lich trong sach ma phu thitr nhét hodc sich ma phuy thir
hai; trong do

truong tho nhét bao gém mdt hodc nhiéu loai sau:
(1) MCS;

(2)RV;

(3) s6 quy trinh HARQ;

(4) NDI; va

(5) t-DAL

Trong mot s& phuong 4n thyc hién, thong tin ciu hinh c6 thé bao gom it nhét mot

trong nhitng loai sau:

(1) mét lvgng TB ctia PDSCH, ching han nhu s6 luong t6i da ciia TB ctia PDSCH;
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(2) mét lwong CBG cua mbi TB ctua PDSCH, chéng han nhu sb luong t6i da cua
CBG ctia mdi TB ctia PDSCH;

(3) mot luong TRP dé truyén PDSCH, ching han nhu s6 lugng tbi da cia TRP dé
truyén PDSCH;

(4) mot sach ma phu dong tuong ung véi thong tin phan hdi HARQ-ACK cho
PDCCH khong cé dit liéu 1ap lich; va

(5) liéu chi bao g6i khong gian HARQ-ACK c6 dugc bat hay khong.

Trong mét sé phuong an thuc hién, thong tin cAu hinh chi bao ring s luong TB
dudng xudng tbi da cia PDSCH 1a 2 va dinh dang ctia thong tin phan héi HARQ-ACK cho
PDCCH khong c6 dit liéu 1ap lich bao gém 2 bit HARQ-ACK; hoac thong tin cAu hinh chi
bdo rang sd lugng TB dudong xudng tbi da cia PDSCH 1a 2 va chi bao géi khong gian
HARQ-ACK dugc bat va dinh dang cia thong tin phan hdi HARQ-ACK cho PDCCH
khong c6 dir lidu l4p lich bao gém 1 bit HARQ-ACK.

Trong mot sb phuong an thuc hién, dinh dang ctia thong tin phan hdi HARQ-ACK
bao gdbm mot lwgng bit cua thong tin phan hdi HARQ-ACK, trong d6 s6 lugng bit ciia
théng tin phan hdi HARQ-ACK duoc x4c dinh dya trén:

s6 lwong tdi da cia CBG ctia mot TB cia PDSCH va s6 lugng t6i da ciia TB dugce

truyén boi PDSCH duogc chi béo béi théng tin cdu hinh;
hoac

sé luong tbi da cia TRP d& truyén PDSCH va s luong tdi da ciia TB dugc truyén
boi PDSCH duoc chi bao béi thong tin ciu hinh;

hoac

sd luong tdi da cua CBG cua mot TB ciia PDSCH, s6 luong téi da ciia TB duge
truyén boi PDSCH va sb luong t6i da ctia TRP dé truyén PDSCH dugc chi bao béi thong

tin cau hinh.
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Trong mot s& phuong an thuce hién, sb lugng bit ctia théng tin phan hdi HARQ-ACK
trong sach md HARQ-ACK dong cho PDCCH khong c6 dit liéu 14p lich bang:

tich cia sb lugng t8i da ciia CBG cia mdt TB cia PDSCH va sd lugng tdi da coa
TB dugc truyén boi PDSCH;

hoac

tich cta sb luong tdi da ciia TRP dé truyén PDSCH va s6 lwong t6i da cia TB duoc
truyén bdi PDSCH;

hodc

tich cia s lugng tdi da cia CBG ctia mot TB ctia PDSCH, s6 lugng tbi da ctia TB

duoc truyén béi PDSCH va sb luong tbi da cia TRP dé truyén PDSCH.

Trong mét sé phuong 4n thuc hién, thiét bi dau cudi con bao gbém mé-dun phan hodi
thir hai, duoc cu hinh dé, trong trudng hop phét hién PDCCH khéng c6 dit liéu 14p lich,
phan hdi, dva trén mot luong bit cta thong tin phan hdi HARQ-ACK, thong tin phan hdi
HARQ-ACK cho PDCCH khong c6 dit li€u 14p lich, trong d6 thong tin phan hoi HARQ-
ACK 1a mdt bado nhan ACK.

Trong mot s& phuong 4n thuce hién, tit ca cac bit trong thong tin phan hdi HARQ-
ACK 12 ACK; hoic bit thir nhét trong thong tin phan hdi HARQ-ACK la ACK; hoic it
nhit mét trong cac bit trong thong tin phan héi HARQ-ACK 1a ACK.

Thiét bi d4u cubi theo phuong 4n thuc hién ndy cia sang ché c6 thé thuc hién
phuong phép duoc minh hoa trén Fig.2, cdc nguyén tic thuc hién va hidu qua k§ thuat cta

chiing twong tu nhau va chi tiét khong duoc mé ta lai & day.

Tham khao Fig.7, mot phuong 4n thuc hién ciia sang ché con dé xuét thiét bi dau

cubi. Thiét bi dau cudi 700 bao gdm:

md-dun xac dinh 701, dwoc cdu hinh dé xac dinh, dua trén thoi gian nhan cla
PDCCH chi béo trang thai khong hoat dong cia té bao thu cép khong c6 dit liéu 1ap lich,
lich ctia théng tin didu khién dudng 1én UCI chtra thong tin phan hdi HARQ-ACK cua
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PDCCH hoic lich cia UCI ghép kénh thong tin phan hdi HARQ-ACK ctia PDCCH va céc
thong tin khac.

Trong mot sd phuong an thyc hién, mo-dun x4c dinh 701 con dugce cAu hinh dé x4c
dinh, dua trén thoi gian nhén cta ky hiéu cudi cing cho PDCCH chi b4o trang thai khong
hoat dong cua t& bao thir cép khong c6 dit liéu 1ap lich va khoang thoi gian tha nhét, lich
ctia UCI chira thong tin phan hdi HARQ-ACK ciia PDCCH; trong d6 khoang thoi gian thir
nhét bao gdm N ky hiéu, gia tri cia N ¢6 lién quan dén gi4 tri ciia SCS cia PDCCH va N

[6n hon 1.

Trong mot sb phuong an thyc hién, mé-dun xac dinh 701 con duogc cu hinh dé xac
dinh, dwa trén thoi gian nhan cta ky hiéu cudi cing cho PDCCH chi béo trang thai khong
hoat dong cua té bao thir cip khong c6 dit lidu 1ap lich va khoang thoi gian thi hai, lich
ctia UCI ghép kénh thong tin phan héi HARQ-ACK ciia PDCCH va céc thong tin khéc;
trong d6

khoang thoi gian thir hai dugc xac dinh dua trén mot hodc nhiéu cia mot lugng diém
14y mAu cta bién dbi fourier nhanh FET, mot lwong diém 14y mau cua tién t6 chu ky CP,

chu ky 14y mau va khoang cach séng mang con SCS ciia PDCCH.

Trong mdt s phuong 4n thuc hién, khoang thdi gian thir hai dugc xac dinh theo

cong thure sau:

T = (N + 1) - (mot lwong diém [&y mau FFT hoic IFFT

+ mot lwong diém 18y mau CP) -k - 27H - T

trong d6 T dai dién cho khoang thoi gian thi hai; p twong g v6i ciu hinh SCS t6i
thiéu trong cAu hinh SCS ctia PDCCH; k 1a mét hing sb (vi du, k = T,/T, = 64), T 1a
mot don vi thoi gian co ban T, = Ty/xva Ts 1a khoang thoi gian 14y mAu; va gid trj cia N

¢6 lién quan dén gid tri cia SCS cia PDCCH va N 16n hon 1.

Trong mot sb phuong an thyc hién, khi SCS cia PDCCH 1a 15 kHz, N = 10; hodc
khi SCS cta PDCCH la 30 kHz, N = 12; hodc khi SCS ctia PDCCH 1a 60 kHz, N = 22;
hodc khi SCS cia PDCCH 1a 120 kHz, N =25; hoac khi SCS cia PDCCH 1a 15 kHz, N =
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5: hodc khi SCS ctia PDCCH 1a 30 kHz, N = 5,5; hodc khi SCS ctia PDCCH 14 60 kHz, N
=11. '

Trong mét s& phuong an thuc hién, mé-dun xac dinh 701 con duge cAu hinh dé xac
dinh, dua trén thoi gian nhan cia PDCCH chi bdo trang thai khong hoat dong cua té bao
thit cip khong c6 dit lidu 14p lich va khoang thoi gian thit ba, lich cia UCI chtra thong tin
phan hdi HARQ-ACK ctia PDCCH; trong d6

khoéang thoi gian thir ba 13 khoang thoi gian tir khi nhan dugce ky hiéu cubi cing cho
PDCCH dén khi ky hiéu thir nh4t phén hdi thong tin phan hdi HARQ-ACK ctia mot kénh
vat ly duong 1én cho PDCCH.

Thiét bi dau cudi theo phuong an thuc hién nay cua sang ché ¢6 thé thuc hién
phuong phéap néu trén dugc minh hoa trén Fig.3, cic nguyén tic thuc hién va hiéu qua k¥

thuét cia chiing twong tu nhau, va chi tiét khong dwgc mo ta lai & day.

Tham khao Fig.8, mot phuong 4n thuc hién ctia séng ché con & xuét thiét bi mang.

Thiét bi mahg 800 bao gdm:

mo-dun g thir nhét 801, duoc ciu hinh dé gui thong tin c4u hinh cta tin hiéu 16p
cao hon, trong do6 théng tin cdu hinh dugc sir dung dé x4c dinh dinh dang ciia thong tin
phan héi HARQ-ACK trong sach md HARQ-ACK dong cho mot PDCCH khong c6 dit

liu 1ap lich.

Trong mdt sd phuong &n thuc hién, thiét bi mang 800 dugc minh hoa trén Fig.8 con
bao gbm méd-dun gui thir hai, dwge cAu hinh dé giii tin hiéu 16p cao hon hoic DCI, trong
d6 tin hiéu 16p cao hon hogc DCI chi bao mot thiét bi d4u cudi ¢ phan hdi thong tin phan
hdi HARQ-ACK cho PDCCH khéng c6 dit liéu l4p lich trong sach ma phu thir nhét hogc

mot séch ma phu thir hai.

Thiét bi mang theo phwong 4n thuc hién nay ctia séng ché co6 thé thuc hién phuong
phép néu trén dugc minh hoa trén Fig.5, cac nguyén tic thuc hién va hidu qua k¥ thuat cla

ching twong ty nhau, va chi tiét khéng duoc mé ta lai & ddy.

Fig.9 14 so dd cu trac minh hoa thiét bi truyén tin ma 4p dung cac phuong an thuc

hién cta sang ché. Theo Fig.9, thiét bi truyén tin 900 bao gdm bd xir Iy 901, bd thu phat
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902, b nhé 903 va giao dién bus. Bo xur Iy 901 cé thé chiu trach nhiém quan 1y kién tric
bus va xtr ly chung. B nhg 903 c6 thé luu trir dit 1iéu ma bod xtr Iy 901 sir dung khi thuc

hién mot hoa ddng.

Theo mdt phuong an thuc hién cia sang ché, thiét bi truyén tin 900 con bao gdm
mot chuong trinh dugc luu trix trong bd nhd 903 va cé kha néng chay trén bd xt ly 901.
Khi chuong trinh dugc thuc thi bdi b xir Iy 901, thuc hién cac budce cia phuong phap néu
trén dugc minh hoa trong Fig.2, Fig.3 hodc Fig.5.

Theo Fig.9, mot kién triic bus ¢6 thé bao gébm bét ky s6 lwong bus va cau duge két
ndi nao, va két ndi cu thé véi cac mach khac nhau ciia mot hoic nhiéu bd xu ly dugc dai
dién béi bd xr ly 901 va mét bo nhé dugc dai dién béi bd nhd 903. Kién tric bus ¢ thé
lién két thém nhiu mach khac nhu thiét bj ngoai vi, bd didu chinh dién 4p va mach quan
Iy ngudn v6i nhau. T4t ca nhitng thir nay déu da biét trong linh vuc k¥ thuét lién quan, va
do d6 khong duge mo ta thém trong ban mé ta nay. Giao dién bus cung cip mét giao dién.
Bo thu phat 902 ¢6 thé 1a nhidu thanh phan, nghia 12 bd thu phat 902 bao gdm mdt bd phat
va mot bd thu, ddng thdi cung cip mot bd phéan dé giao tiép véi nhiéu thiét bj khac thong

qua mot phuong tién truyén dan.

Thiét bi truyén tin theo phuong &n thyc hién nay cua sang ché c6 thé thuc hién
phuong phap néu trén dugc minh hoa trén Fig.2, Fig.3 hodc Fig.5, cac nguyén téc thuc hién

va hiéu qua k¥ thuat ciia ching twong tu nhau, va chi tiét khéng dugc mo ta lai & day.

Céc budce cia phuong phap hodc thuat todn duge mo ta c6 tham chiéu dén noi dung
duoc néu trong sang ché c6 thé dugce thuc hién b%mg phén cung hodc co thé dugc thuc hién
bdi bo xt ly thuc thi mdt [€nh phén mém. Lénh ph?m mém c6 thé bao gém moOt mo-dun
phdn mém tuwong tmg. M6-dun phan mém c6 thé duge luu trit trong bd nhé truy cp ngiu
nhién (Random Access Memory, RAM), bd nhé flash, bd nhé (Read-Only Memory,
ROM), bd nhé chi doc 14p trinh dugc c6 thé x6a (Erasable PROM, EPROM), bd nhé chi
doc 1ap trinh c6 thé x6a duoc b%mg dién (Electrically EPROM, EEPROM), b0 ghi, dia ctng,
dia cting di dong, bo nh¢ chi doc dia compact hodc phuong tién luu trit & bat ky dang nao
khac phb bién trong cling linh vure k§ thuat. Vi du, mot phuong tién luu trit dwge ghép nbi
v6i mot bo xtr ly, dé bo xir 1y ¢6 thé doc thong tin tir phuong tién luu trit hodc ghi thong

tin vao phuong tién luu trit. Chic chén, phuong tién huru trit ¢6 thé 1a mot bd phén ciia bd
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xtr ly. BO xit ly va phuong tién luu trit c6 thé duoc mang trong mot mach tich hop chuyén
dung (Application Specific Integrated Circuit, ASIC). Ngoai ra, ASIC co thé dugc dit trong
mot thiét bi giao dién mang 10i. Chéc chan, bd xtr ly va phuong tién luu trix c6 thé ton tai

trong thiét bi giao dién mang 16i nhu céc thanh phan roi rac.

Nguoi ¢o trinh d¢ trong cung linh vyc k¥ thuét cén luu y réng trong mot hodc nhiéu
vi du, c4c chirc ndng dugc md ta trong sang ché c6 thé duge thuc hién béi phén cimg, phin
mém, phan 15i hoic t6 hop ctia chiing. Trong truong hop duge thyc hién bang cach sir dung
phin mém, cac chirc ning néu trén c thé dugc luu trit trong phuong tién méy tinh c6 thé
doc dugc hodc dugce truyén dudi dang mot hoidc nhiéu 1énh hoic mi trong phuong tién may
tinh c6 thé doc dugc. Phuong ti€n may tinh co thé doc dugc bao g(‘”)m phuong tién luu triv
méy tinh va phuong tién truyén tin, trong d6 phuong tién truy&n tin bao gdm bat ky phuong
tién nao cho phép chuwong trinh may tinh dugc truyén tir noi nay sang noi khac. Phuong
tién luu trit c6 thé 1a bat ky phuong tién kha dung nao c6 thé truy cap du(_ic may tinh da

nang hoac may tinh chuyén dung.

Céc muc tiéu, phuong phap thuc hién va vu diém ctia sang ché s& dugc mo ta chi
tiét trong cac phuong an thuc hién néu trén. Can hiéu ring cic mo ta & trén chi mo ta céc
phuong an thyc hién cu thé cua sang ché, nhung khong nhim giGi han pham vi bao hd ctia
sang ché. Moi stra d6i, thay thé tuong duong hodc cai tién duoc thue hién dwa trén cac giai

phép k§ thuat cia sang ché déu thudc pham vi bao hd cia sang ché.

Nguoi ¢6 trinh do trong cung linh vuc k§ thuat phai hiéu rang cac phuong an thure
hién cla sang ché co6 thé duge cung cdp nhu mot phuwong phéap, mot hé théng hoic mot san
phdm chuong trinh may tinh. Do d6, c4c phuong an thuc hién cta séng ché c6 thé sir dung
dusi dang phuong 4n chi phan ctng, phuong 4n chi phan mém hodc phuong an _té hop
phin mém va phén cting. Hon nita, cic phuong 4n thuc hién cia sang ché c6 thé sir dung
duéi dang san phdm chuong trinh méy tinh dwgc trién khai trén mot hodc nhidu phuong
tién luu trix c6 thé st dung cho may tinh (bao g6m nhung khong gidi han & b nhé dia, CD-

ROM, bd nh¢ quang va twong tu) bao gdm ma chuong trinh ¢6 thé sit dung cho may tinh.

Céc phwong 4n thue hién cua sang ché dwgc mo ta c6 tham chiéu cac luu d6 vvhoic
so dd khdi ctia phuong phap, thiét bi (hé théng) va san phdm chwong trinh mdy tinh theo

cac phuong an thyc hién cia sang che. Can hi€u rang cac 1énh chuong trinh mdy tinh c6
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thé thyc hién timg quy trinh va/hodc khdi trong luu dd vvhodc so dd khéi va t6 hop cua
céc quy trinh va/hodc khéi trong lwu db va/hodc so dd khéi. Cac 1énh chuong trinh may
tinh nay c6 thé dugc cung cip cho may tinh da ning, may tinh chuyén dung, bo xtt Iy nhing
hodc bd xir Iy ciia mot thiét bi xi 1y dit liéu c6 thé 14p trinh khac dé tao ra mot thiét bi, dé
mot thiét bi thuc hién cdc chitc nang duge chi dinh trong mot hoic nhiéu quy trinh trong

luu d6 va/hoac mot hodc nhiéu khoi trong so d6 khoi.

Céc 1énh chuong trinh mdy tinh nay c6 thé dugc luu trit trong bd nhé c6 thé doc
dugc bing may tinh, ¢ thé chi din may tinh hodc bt ky thiét bi xtr 1y dit lidu c6 thé 1ap
trinh nao khac hoat dong theo mét cach cu thé, dé cac lénh dugc luu trix tr(')ng b0 nhé co
thé doc dugc béng may tinh tao ra mgt chu phén bao gém 1énh thiét bi. Thiét bi hudng dan
thue hién mot chirc niang cu thé trong mot hoic nhiéu quy trinh trong so dd va/hoic trong

mot hodc nhiéu khoi trong so do khoi.

Céc 1énh chwong trinh mdy tinh nay c6 thé duoc tai vao may tinh hoic bét ky thiét
bi xir 1y dit liéu c6 thé 1ap trinh nao khéc, dé thyc hién mot loat cac thao tac va budc trén
mady tinh hodc bit ky thiét bi co thé 14p trinh nao khéc, tir d6 tao ra quy trinh xtt Iy cho méy
tinh thuc hién. Do d6, cac 1énh dugc thuc thi trén may tinh hodic bat ky thiét bi c6 thé lap
trinh nao khac cung cip cc bude dé thuc hién mot chirc ning cu thé trong mét hodic nhiéu

quy trinh trong luu d6 va/hodic trong mot hoic nhiéu khéi trong so d6 khéi.

R3 rang, ngudi ¢6 trinh do trong linh vuc k§ thuat nay co thé thuc hién céc sira doi
va bién thé khic nhau d6i v6i cac phuong an thuc hién ciia sang ché ma khong vuot khoi
tinh thdn va pham vi cta sang ché. Sang ché nay nhim bao ham céc sira ddi va bién thé
ndy dugc xdc dinh theo cdc yéu cau bao hod dudi ddy va cac cong nghé tuong duong clia

chung.
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YEU CAU BAO HO
1. Phwong phap phan hoéi bao nhén yéu cau lap lai tu dong két hop (Hybrid
Automatic Repeat Request Acknowledgement, HARQ-ACK) cho kénh diéu khién duong

xudng vt Iy (Physical Downlink Control Channel, PDCCH) khong c6 dit liéu 1ap lich, bao

gom:

nhén théng tin cAu hinh cua tin hiéu 16p cao hon, trong d6 thong tin c4u hinh dugc
str dung d& x4c dinh dinh dang cta théng tin phan hdi HARQ-ACK trong s6 ma HARQ-
ACK dong cho PDCCH khong ¢6 dit li€u 14p lich;

trong truong phat hién PDCCH khong c6 dit li€u 1p lich, phan hdi, dua trén mot
lwong bit ctia thong tin phan hdi HARQ-ACK va dinh dang ciia thong tin phan hdi HARQ-
ACK, théng tin phan hdi HARQ-ACK cho PDCCH khéng c6 dit liéu 13p lich trong sach
md phu tht nhét, trong d6 thong tin phan hdi HARQ-ACK 1a mdt bdo nhén
(Acknowledgement, ACK), va sach ma phu thir nhit dugc stt dung cho phan hoi HARQ-
ACK dua trén khéi van chuyén (Transport Block, TB).

2. Phuong phép theo diém 1, con bao gom:

nhan tin hiéu 16p cao hon hoic thong tin diéu khién duong xudng (Downlink Control
Information, DCI), trong d6 tin hiéu 16p cao hon hodc DCI chi bdo mdt thiét bi dau cubi
dé phan hdi thong tin phan héi HARQ-ACK cho PDCCH khong c6 dit ligu 1ap lich trong

séch ma phu thir nht.

3. Phuong phép theo diém 2, trong d6 DCI bao gbém trudng thix nhét va mot bit trong
trwong thir nht chi bao thiét bi diu cudi d& phan hdi thong tin phan hdi HARQ-ACK cho
PDCCH khong c6 dit lidu 14p lich trong sach ma phu tht nhét; trong d6

treong thir nhét bao g@)m mdt hodic nhiéu loai sau:
so d6 diéu ché va ma hoa (Modulation And Coding Scheme, MCS);
phién ban du phong (Redundancy Version, RV);

sd quy trinh HARQ;
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chi bao dit liéu méi (New Data Indication, NDI); va
tbng chi s6 phan bd duong xudng (total Downlink Assignment Index, t-DAT).

4. Phwong phép theo diém 1, trong d6 thong tin cAu hinh chi bao it nhit mot trong

nhitng di€u sau:

mot lrong TB ctia mot kénh chia sé dudng xudng vat Iy (Physical Downlink Shared
Channel, PDSCH);

mot lwvong CBG ciia mdi TB ctia mot PDSCH;

mot lwgng diém truyén va nhan (Transmission And Reception Point, TRP) d& truyén

PDSCH;

mot sach ma phu dong twong ng véi thong tin phan hdi HARQ-ACK cho PDCCH

khong c6 dit liéu lap lich; va
liéu chi bao gbi khong gian HARQ-ACK c6 dugc bat hay khong.
5. Phuong phép theo diém 4, trong d6

thong tin cAu hinh chi bao ring sb lrong TB dudng xubng t6i da cia PDSCH 14 2
va dinh dang cua thong tin phan hdi HARQ-ACK cho PDCCH khong c6 dit liéu 18p lich
bao gém 2 bit HARQ-ACK;

hodc

thdng tin cAu hinh chi béo ring sé luong TB dudng xudng t6i da ctia PDSCH 1a 2
va chi bdo go6i khong gian HARQ-ACK dugc bat va dinh dang cta thong tin phan hdi
HARQ-ACK cho PDCCH khéng c6 dit liéu 1ap lich bao gém 1 bit HARQ-ACK.

6. Phuong phép theo diém 4, trong d6 dinh dang ciia thong tin phan hdi HARQ-
ACK bao gbm mot lwong bit ciia théng tin phan hdi HARQ-ACK, trong d6 s lugng bit
cua thong tin phan hdi HARQ-ACK duoc xac dinh dua trén nhitng diéu sau;

s6 lwong t6i da CBG ciia mot TB ciia PDSCH va s6 luong ti da ctia TB dugc truyén
bdi PDSCH duoc chi bao béi thong tin cdu hinh;
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hoéc

s6 lugng t6i da cia TRP d& truyén PDSCH va sd lugng t6i da ctia TB duoc truyén
boi PDSCH duge chi bao bai thong tin cAu hinh;

hodc

sb luong tdi da CBG ciia mot TB ctiia PDSCH, sb luong tbi da ciia TB duoc truyén
béi PDSCH va sé lugng t6i da ctia TRP dé truyén PDSCH dugc chi bao boi thong tin ciu
hinh.

7. Phuong phép theo diém 6, trong d6 s lugng bit ciia thong tin phan hdi HARQ-
ACK trong saich mad HARQ-ACK dong cho PDCCH khoéng c6 dit liéu lp lich b%mg:

tich ctia s& lugng t6i da cia CBG ctia mot TB ctia PDSCH va s6 lugng t5i da cua

TB duoc truyén bdi PDSCH;
hoac

tich cta s lwong t6i da ctia TRP @& truyén PDSCH va s6 lugng t8i da ctia TB dugc
truyén béi PDSCH;

hoac

tich cua s lugng ti da ctia CBG ctia mot TB cua PDSCH, s lugng tdi da cua TB

dugc truyén boi PDSCH va s6 lugng tdi da ciia TRP dé truyén PDSCH.
8. Phuong phép theo diém 1, trong d6
tat ca céc bit trong thong tin phan hdi HARQ-ACK 13 ACK;
hodc
bit thir nhat trong thong tin phan héi HARQ-ACK 14 ACK;
hodc

it nh&t mot trong céc bit trong thong tin phan hdi HARQ-ACK la ACK.
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9. Phuong phap chi bdo phan hdi HARQ-ACK cho PDCCH khéng c6 dit liéu 14p

lich, bao gbm:

giri thong tin ciu hinh ctia tin hidu 16p cao hon, trong d6 thong tin cAu hinh dwoc st
dung dé xac dinh dinh dang ctia thong tin phan hdi HARQ-ACK trong sach md HARQ-
ACK dong cho PDCCH khong c6 dit liéu 1ap lich; va

nhén thong tin phan héi HARQ-ACK cho PDCCH khong c6 dit liéu 14p lich trong
sdch ma phu thi nhit duoc phan hoi dua trén thiét bi dau cudi trong truong hgp phat hién
PDCCH khong c6 dit liéu 14p lich dua trén mot luwong bit ciia thong tin phan hoi HARQ-
ACK va dinh dang cua thong tin phan hdi HARQ-ACK, trong d6 théng tin phan hdi
HARQ-ACK 1a mot bao nhan (Acknowledgement, ACK), va sach ma phu thu nhét duoc
sir dung cho phan hdi HARQ-ACK dua trén khéi van chuyén (Transport Block, TB).

10. Phuong phép theo diém 9, phwong phap nay con bao gdm:

gtri tin hiéu 16p cao hon hodc DCI, trong d6 tin hi¢u 16p cao hon hodc DCI chi bdo
mot thiét bi ddu cudi dé phan hdi thong tin phan hdi HARQ-ACK cho PDCCH khéng c6

dir li€u 14p lich trong sach ma phu thir nhét hoic séch ma phu thir hai.
11. Mot thiét bi dau cudi, bao gdm:

md-dun nhén tht nhit, dugc ciu hinh d& nhan théng tin c4u hinh cta tin hiéu 16p
cao hon, trong d6 thong tin cdu hinh duoc sir dung dé xac dinh dinh dang thong tin phéan

hdéi HARQ-ACK trong sach md HARQ-ACK ddng cho PDCCH khéng ¢6 dit liéu 1ap lich;

md-dun phan hdi thir hai, duoc ciu hinh dé, trong trudng hop phat hién PDCCH
khéng c6 dit licu 1ap lich, phan hdi, dya trén mot luong bit ciia thong tin phan hdi HARQ-
ACK va dinh dang cta thong tin phan hdi HARQ-ACK, thong tin phan hdi HARQ-ACK
cho PDCCH khéng c6 dit lidu 14p lich trong sach ma phu thit nhat, trong d6 thong tin phan
hdéi HARQ-ACK 14 m6t bao nhan ACK, va sach ma phu thir nhét dugc st dung cho phan
hoi HARQ-ACK dua trén khdi van chuyén (Transport Block, TB).

12. Thiét bi ddu cubi theo diém 11, con bao gém mo-dun nhén thr hai, duge cdu

hinh d& nhan thong tin diéu khién duong xubng DCI hodc tin hiéu 16p cao hon, trong d6

31



51644 | 32/39

tin hiéu 16p cao hon hodc DCI chi bao thiét bi dAu cudi phan hdi théng tin phan hdi HARQ-
ACK cho PDCCH khéng ¢6 dit liéu l4p lich trong séch ma phu thir nhét.

13. Thiét bi dAu cudi theo diém 12, trong d6 DCI bao gbém trudng thir nhat va mot
bit trong trwdng thir nhét chi bao thiét bi dau cudi phan hdi thong tin phan hdi HARQ-ACK
cho PDCCH khong cé dit liéu 1ap lich trong sach ma phu thir nhét; trong d6

trromg thir nhit bao gdm mot hodc nhiéu loai sau:
so d6 diéu ché va ma héa MCS:

phién ban dy phong RV;

s6 quy trinh HARQ;

chi bao dit liéu mdéi NDI; va

tdng chi sé phan bd duong xubng t-DAI

14. Thiét bi du cubi theo diém 11, trong d6 thong tin cAu hinh chi béo it nhit mot

trong nhitng diéu sau:
mot lwong TB ciia mdt kénh chia sé duong xubng vat Iy PDSCH;
mot luong CBG ciia mdi TB ctia PDSCH,;
mdt lwong diém truyén va nhan TRP dé truyén PDSCH;

mdt sach ma phu dong twong Gng véi thong tin phan hdi HARQ-ACK cho PDCCH

khong co dit li€u lap lich; va
liéu goi khong gian HARQ-ACK c¢6 dugc bat hay khong.
15. Thiét bi dau cubi theo diém 14, trong do

thong tin cAu hinh chi béo ring s6 luong TB dudng xubng tdi da cia PDSCH 1a 2
va dinh dang cta thong tin phan hdi HARQ-ACK cho PDCCH khong c¢6 dit lidu 14p lich
bao gdm 2 bit HARQ-ACK;

hodc
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thong tin cdu hinh chi bo ring sb lugng TB dudng xudng tdi da ctia PDSCH 14 2
va chi bao gbi khong gian HARQ-ACK dugc bat va dinh dang cua thong tin phan hdi
HARQ-ACK cho PDCCH khong c6 dit li€u 1ap lich bao gém 1 bit HARQ-ACK.

16. Thiét bi diu cudi theo diém 14, trong d6 dinh dang cta thong tin phan hdi
HARQ-ACK bao gdm mdt lrong bit ctia théng tin phan hdi HARQ-ACK, trong d6 sb
luong bit ciia thong tin phan hdi HARQ-ACK dugc xac dinh dua trén nhitng didu sau:

sé lugng tdi da CBG ctia mot TB cia PDSCH va s6 lugng ti da ciia TB dugc truyén

b&i PDSCH duge chi bao béi thong tin cdu hinh;
hoac

s6 luong t6i da ciia TRP dé truyén PDSCH va s6 lwong t61 da ctia TB dugc truyén

béi PDSCH duoc chi bao bai thong tin cAu hinh;
hoac

sb lugng tdi da CBG cta mot TB ctia PDSCH, s lugng t6i da cua TB dugc truyén
b&i PDSCH va s6 lugng t6i da ctia TRP @& truyén PDSCH duogc chi béo boi théng tin céu
hinh.

17. Thiét bi dau cudi theo diém 16, trong d6 s& lwong bit ciia thong tin phan hoi
HARQ-ACK trong sach md HARQ-ACK ddng cho PDCCH khong c6 dit li¢u 14p lich
bang:

tich cua sb luong ti da ciia CBG ctiia mot TB cia PDSCH va s6 luong t6i da cuia
TB duoc truyén boi PDSCH;

hoac

tich cua sb luong tbi da ciia TRP dé truyén PDSCH va s6 luong t6i da cia TB duoc

truyén bai PDSCH;
hoéc

tich cua sb lugng t8i da ctia CBG cta mot TB ctia PDSCH, sb lugng tdi da ctia TB

duoc truyén boi PDSCH va s lugng tdi da ctia TRP dé truyén PDSCH.
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18. Thiét bi diu cubi theo didm 19, trong d6 tit ca cac bit trong thong tin phan hdi
HARQ-ACK 12 ACK; hodc bit thir nhit trong thong tin phan héi HARQ-ACK la ACK;
hodc it nhit mot trong céc bit trong thong tin phan hdi HARQ-ACK 1a ACK.

19. Thiét bj mang, bao gom:

md-dun giri thir nhit, dwge ciu hinh dé giri théng tin cAu hinh cia tin hi€u 16p cao
hon, trong d6 thong tin cAu hinh dugc st dung dé x4c dinh dinh dang ctia thong tin phan
hdi HARQ-ACK trong sach md HARQ-ACK dong cho PDCCH khong ¢6 dit liéu 14p lich;

va

md-dun phan hdi thir hai, duge cdu hinh dé, trong truong hop phét hién PDCCH
khong c6 dit lidu 14p lich, phan hoi, dua trén mot lwong bit ciia thong tin phan hdi HARQ-
ACK va dinh dang cia thong tin phan hdi HARQ-ACK, thong tin phan hdi HARQ-ACK
cho PDCCH khong c6 dit liéu 1ap lich trong sach ma phu thir nhét, trong d6 thong tin phan
hoi HARQ-ACK la mot bao nhan ACK, va sach ma phu thir nhét dugc sir dung cho phan
hdi HARQ-ACK dura trén khéi van chuyén (Transport Block, TB).

20. Thiét bi mang theo diém 19, con bao gém mo-dun gui thir hai, dugce cAu hinh dé
gtri tin hiéu 16p cao hon hoac DCI, trong d6 tin hi¢u 16p cao hon hodc DCI chi bdo mdt
thiét bj dau cudi d& phan hdi thong tin phan hdi HARQ-ACK cho PDCCH khéng c6 dit

liéu 14p lich trong sach ma phy thir nhat hodc sich ma phu thit hai.
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