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(21) 1-2020-06434

(57) Séang ché dé cap dén thiét bj dau cudi bao gém bd phan ma héa dugc tao ciu
hinh dé ma hoa luong tai thong tin diéu khién duong 1én (UCI) va dé thyuc hién
thich trng tdc do cua céc bit dugc mi hoa cia luong tai; va bg phat dugc tao ciu
hinh dé phat UCI, trong d6 luong tai bao gdm mot phan hodc toan bo thong tin
bao nhan yéu cau lip lai ty dong hdn hop (HARQ-ACK), yéu cau 1ap lich va thong
tin trang thai kénh (CSI), d6 dai Eycr cua chudi dau ra cua bude thich ung téc do
duoc cung cap dua trén Ocgre sO thir nhat cia bit kiém tra d6 du vong (CRC), Ocre
s6 thir nhat cua bit CRC duoc cung cip dua trén kich thudc cia luong tai va kich
thudce cua bit CRC thtr hai duge thém vao lugng tai dugce cung cép dua trén kich

thudc cua luong tai va do dai Eycr ctia chuoi dau ra cua budc thich img toc do.
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Linh viee k§ thuit dwoe dé cip

Sang ché nay dé cap dén thiét bi dau cudi, thiét bi tram gbc, va phuong phap truyén
thong.

Tinh trang ky thuit ciia sang ché

Phuong phép truy nhip vo tuyén va mang v6 tuyén danh cho truyén théng qua mang
di dong (sau day duoc goi la “Tién hoa dai han (LTE: nhin hiéu thuong mai d3 duoc dang
ki chinh thtrc), “Truy nhap vo tuyén mit dit toan cau tién hoa (EUTRA)”) d& duoc nghién
ctru trong Du 4n di tac thé hé thir 3 (3GPP). Hon nita, trong 3GPP, phuong phap truy nhap
v tuyén méi (sau day duoc goi 14 “V6 tuyén méi (NR)”) dang dugc nghién ciu (NPL 1,
2, 3, 4). Trong LTE, thiét bi tram gbc con duoc goi 1a NodeB tién hoa (eNodeB). Trong
NR, thiét bi tram géc con dugc goi la gNodeB. Trong LTE, va trong NR, thiét bi tram géc
con duge goi 1& Thiét bi ngudi dang (UE). LTE ciing nhu NR 14 hé thng truyén thong
dang té bao trong do nhiéu khu vuc duoc s dung trong cAu trac té bao, véi mdi khu vuc

dugce thiét bi tram gdc phu song. Mot thiét bi tram gbe don c6 thé quéan 1y nhiéu 6.
Trong NR, tdp hop BWP duong xubng (phan bing thong) va BWP dudng 1én dugc tao chu
hinh cho mét & phuc vu (NPL 3). Thiét bi d¢au cudi thu PDCCH va PDSCH BWP dudng
xudng.
Danh séch tai liéu tham chiéu
Tai lidu khong phai sang ché

NPL 1: “3GPP TS 38.211 V15.0.0 (2018-03), NR; Kénh vat 1y va diéu ché”, R1-
1803552, 14 thang 03 nam 2018.

NPL 2: “3GPP TS 38.212 V15.0.0 (2018-03), NR; Ghép kénh va ma hoa kénh”,
R1-1803553, 14 thang 03 nam 2018.

NPL 3: “3GPP TS 38.213 V15.0.0 (2018-03), NR; Quy trinh tang vét ly dé diéu
khién”, R1-1803554, 14 thang 03 nim 2018.

NPL 4: “3GPP TS 38.214 V15.0.0 (2018-03), NR; Quy trinh ting vét Iy cho dit
liéu”, R1-1803555, 14 thang 03 nim 2018.
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Ban chit k§ thuit ciia sang ché
Vén @& cin duoc giai quyét boi sang ché

Mot phwong an thuc hién ciia sang ché dé xuat thiét bi dau cudi co kha ning thuc
hién hiéu qué truyén dan duong lén, phuong phap truyén thong dugc str dung cho thiét
bi ddu cudi, thiét bi tram gdc c6 kha ning thuc hién hiéu qua truyén din dudng lén,

phuong phap truyén théng st dung cho thiét bi tram gdc.
Phuong tién dé giai quyét van dé

(1) Phuong 4n thir nhit theo sang ché 1a thiét b dAu cudi bao gdbm b phan mi hoa duge
tao céu hinh dé ma hoa luong tai thong tin didu khién duong 1én (UCI) va d thuc hién thich
mg tdc d6 ctia cac bit duge ma hoa clia lwgng tai; va bo phat duoc tao c4u hinh dé phat UCI,
trong do luong tai bao gém mot phﬁn hodc toan bd thong tin bao nhén yéu cau lap lai tu dong
hén hop (HARQ-ACK), yéu cau lap lich va théng tin trang thai kénh (CSI), do dai Euci cua
chudi d4u ra cta bude thich tng tbe d6 duoc cung cap dua trén Ocre s6 thir nhét cua bit kiém
tra d0 du vong (CRC), Ocrc s6 thi nhét cua bit CRC duge cung cép dua trén kich thuée ctia
luong tai va kich thude cua bit CRC thir hai dugce thém vao luong tai duoc cung cép dua trén

kich thudc cta luong tai va d6 dai Eucr cuia chuoi dau ra cua bude thich tmg toc do.

(2) Phuong an thir hai theo sang ché 12 thiét bj dAu cudi bao gdbm bo phat duoc tao ciu
hinh dé phat kénh diéu khién vét Iy duong 1én (PUCCH), trong d6 s6 Nesipar2 P! ctia phan
thong tin trang thai kénh truyén (CSI) part 2 dugc phat trén PUCCH duge cung cap sao cho
tdng cna tdng sb phan Nestparo™®™ + 1 ciia CSI part 2 va s6 Ocre,cskparz thit nhét ctia bit.
kiém tra 46 du vong (CRC) 16n hon Wy, s6 bit CRC thir nhit duoc cung cip dua trén tong
58 phan Nestpara™°™ + 1 ctia CSI part 2, va phin Nesipar2®"d + 1 cia CSI part 2 bao gom

cac phan caa CSI part 2 véi d6 wu tién tir wu tién thir nhat dén wu tién thir Nestparm™®ed + 1.

(3) Phuong 4n th ba theo sang ché 1a thiét bi tram gbc bao gdm bd thu duge tao
céu hinh dé giai ma lwong tai thong tin diéu khién duong 1én (UCT) va thu UCI, trong d6
lugng tai bao gém mot phén hoac toan bo thong tin bdo nhén yéu cu ldp lai tw dong hon
hop (HARQ-ACK), yéu cau lap lich va thong tin trang thai kénh (CSI), d6 dai EUCI cua
chudi dau ra cta budc thich ung tdc do cua cac bit duge ma hoa trong lugng tai béi thiét
bi ddu cudi duge cung cép dua trén OCRC s6 thir nhit cta bit kiém tra d6 du vong (CRC),
s6 OCRC thr nhét cta cac bit CRC dugc cung cip dua trén kich thudc cla lugng tai va

kich thuéc ciia bit CRC thit hai thém vao lugng tai dugc cung cép dwa trén kich thudc

2
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cua lugng tai va d¢ dai EUCI cua chudi dau ra cta bude thich ung tdc do. O day, thiét bi

tram gbc co thé giai ma lugng tai ciia UCI dya trén d6 dai Eucr ctia chudi dau ra.

(4) Phuong 4n thir tu theo sang ché 1a thiét bi tram gbc bao gdm bo thu dugce tao ciu
hinh dé thu kénh diéu khién vat 1y duong 1én (PUCCH), trong d6 médt s& NCSI-
part2reported vé céc phén cua thong tin trang thai kénh truyén (CSI) part 2 dugc phat trén
PUCCH duoc cung cp sao cho tong cia tdng s6 phan NCSI-part2reported + 1 cta CSI
part 2 va Ocrc tht nhit, CSI-part2 ciia bit kidm tra s6 du vong (CRC) 1én hon W, s6 bit
CRC tht nhét duoc cung cip dua trén tong sé ctia phan NCSI-part2reported + 1 ctia CSI
part 2 va ph?m NCSI-part2reported + 1 caa CSI part 2 bao gdm cac phan ctia CSI part 2

v6i d6 wu tién tir mire wu tién thir nhat dén muc wu tién thir NCSI-part2reported + 1.

(5) Phuong 4n thtr nim theo sang ché 14 phuong thirc truyén thong duoc sir dung cho
thiét bi dau cudi, phuong thirc truyén thong bao gdm cac budc: ma héa lugng tai thong tin didu
khién duong [én (UCI); thuc hién thich tmg tdc do cua cac bit duge ma hoa trong lwgng tai;
va phat UCI, trong d6 lugng tai bao gém mot phﬁn hoic tat ca thong tin bao nhan yéu cau lap
lai tyr dong hon hop (HARQ-ACK), yéu cau lap lich va thong tin trang thai kénh (CSI), d6 dai
EUCI cua chudi du ra ctia bude thich tng tbe d6 duwge cung cap dwa trén OCRC s& th nhit
ctia bit kiém tra do du vong (CRC), OCRC sb thir nhit ctia bit CRC duoc cung cép duya trén
kich thudc cta lugng tai va kich thude cta bit CRC thir hai thém vao luong tai dugc cung cip

dua trén kich thude luong tai va do dai Eucr ctia chudi d4u ra ctia budc thich img téc do.

(6) Phuong 4n thtr séu theo sang ché 1 phuong phép truyén thong duge st dung
cho thiét bi dAu cudi, phuong phép truyén thong bao gdm budc phat kénh didu khién vat
1y dudng 1én (PUCCH), trong d6 s6 Nesiparo™™*™ ctia phan thong tin trang thai kénh
(CSI) part 2 dugc phat trén PUCCH dugc cung cép sao cho tong cla tong phan Ncsr.
part2’Po1d + 1 ctia CSI part 2 va s6 Ocre, cstparz thit nhét coa bit kiém tra d6 du vong
(CRC) 16n hon WM, sb bit CRC tha nhit dugc cung cdp dua trén tong s6 phan Nesi.
part2’PO1ed + 1 ctia CSI part 2, va phan Nesrpar2™P°"d + 1 ctia CSI part 2 bao gdm cac phan

ctia CSI part 2 v&i d6 uwu tién tir wu tién thir nhat dén wu tién thit Nesipar™Pred + 1.

(7) Phuong é&n thr bay theo sang ché 1a phuong phap truyén thong dugc st dung cho
thiét bi tram gbc, phuong phap truyén thong bao gdm cac budc gidi ma lugng tai thong tin
diéu khién dudmg 1én (UCI); thuc hién thich tmg toc d6 cua cac bit dugc giai ma trong luong

tai; va thu UCL trong d6 luong tai bao gdm mat phén hozc toan bg théng tin béo nhan yéu ciu
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1dp lai tu dong hén hop (HARQ-ACK), yéu ciu lap lich va thong tin trang thai kénh truyén
(CSD), d6 dai Euc cia chudi dAu ra ctia bude thich img toe d6 ctia cac ma duge ma hoa trong
luong tai bdi thiét bi dau cudi dugc cung cép dua trén Ocrc 6 thir nhét ctia bit kiém tra do du
vong (CRC), Ocrc b thi nhit ctia bit CRC dugc cung cép dya trén kich thude cla luong tai
va kich thuéce cta bit CRC thir hai dugce thém vao lugng tai dugc cung cép dua trén kich thudc
ctia luong tai va do dai Eucr ctia chudi diu ra ciia bude thich ing te do.

(8) Phuong én thtr tam theo sang ché 13 phuong phap truyén thong duge st dung cho
thiét bi tram gbc, phwong phap truyén thong bao gdm budc thu kénh diéu khién vat Iy duong
1én (PUCCH), trong d6 s Nesi.par™P clia phan thong tin trang thai kénh (CSI) part 2 dugce
phat trén PUCCH dugc cung cép sao cho téng ctia tong s6 phan Nesipar™P + 1 ctia CSI
part 2 va s6 Ocre,csipare thit nhét cua bit kiém tra d6 du vong (CRC) 16n hon Wy, s6 bit
CRC tht nhat duge cung cip dua trén tong s6 phan Nestpar™d + 1 ctia CSI part 2, va
phan Nesrpar™™ + 1 ctia CSI part 2 bao gdm cac phan ctia CSI part 2 v6i d wu tién tir

wu tién thir nhat dén vu tién thr Nesrpare e + 1.
Hiéu qua cua sang ché

Theo mot phuong an thuc hién cta sang ché, thiét bi dau cudi co thé thuc hién hiéu qua

truyén din duong lén. Ngodi ra, thiét bi tram gbc co thé thu hidu qua truyén dan duong 1én.
M3 ta vin tit cac hinh vé

Hinh 1 13 so @ khai niém vé hé thdng truyén thong v tuyén theo phuong 4n hién tai.

Hinh 2 14 so d6 minh hoa c4u hinh gian lugc ctia khung vo tuyén theo phuong 4n hién
tai.

Hinh 3 14 so dd minh hoa cu hinh gian lugc ctia khe dudng 1én theo phuong 4n
hién tai.

Hinh 4 13 so ¢ khéi minh hoa cAu hinh gian luoc cia thiét bi ddu cubi 1 theo phuong
an hién tai.

Hinh 5 13 so dd khéi gidn lugc minh hoa céu hinh cia thiét bi tram gbc 3 theo
phuong an hién tai.

Hinh 6 14 so & minh hoa vi du trong d6 tai nguyén PUCCH duoc tao cau hinh boi thong

s tng cao hon theo phuong 4n.
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Hinh 7 14 so dd minh hoa luu d6 d& quyét dinh kich thugc ctia bit CRC theo phuong an.

Hinh 8 13 so d6 minh hoa phan doan khdi ma dua trén kich thuéc A cua lwgng tai
UCI a va kich thuée cia chudi d4u ra thich tng téc d§ £ theo phuong an.

Hinh 9 14 so d@6 minh hoa vi du vé phuong phép xé4c dinh kich thudc cta cac bit CRC
dugc thém vao luong tai UCI trong truong hgp budc x6a duge ap dung dbi voi CSI-part 2
c6 trong lugng tai UCI a theo phuong an.

Hinh 10 1 so d0 minh hoa luu d6 dé quyét dinh kich thudc cua bit CRC o theo
phuong an.

Hinh 11 12 so ¢4 minh hoa vi du vé phuong phép xé4c dinh kich thugc ca céc bit
CRC dugc thém vao lugng tai UCI trong trudong hop bude x6a duoc ap dung dbi vai CSI-
part 1 co trong lugng tai UCI a theo phuong an.

M té chi tiét sang ché

Céc phuong 4n cia sang ché s& duge mo ta duédi day.

Hinh 1 13 so @ khdi niém vé hé théng truyén théng vo tuyén theo phuong 4n hién tai.
Trong hinh 1, hé théng truyén thong v6 tuyén bao gdm cac thiét bi du cudi 1A dén 1C va thiét
bi tram gbc 3. Ting thiét bi dAu cudi tr 1A dén 1C sau goi 14 thiét bi dau cubi 1.

Céc kénh vat 1y va tin hiéu vét 1y theo phuong an hién tai s€ dugc mo ta.

Trong truyén théng vo tuyén dudng 1én tur thiét bi dau cudi 1 dén thiét bi tram gdc
3, cac kénh vat 1y dudng 1én sau diy duoc st dung. Cac kénh vat ly duong lén dugc st
dung dé phat thong tin xuét tir tang cao hon.

- Keénh didu khién vat 1y duong lén (PUCCH)
- Kénh vt Iy duong 1én dung chung (PUSCH)
- Kénh truy nhap vat Iy ngau nhién (PRACH)

PUCCH dugc st dung cho thiét bi diu cudi 1 d& phat Thong tin diéu khién duong
1én (UCI) dén thiét bi tram gbc 3. Luu y 14 theo phuong 4n, thiét bi ddu cudi 1 c6 thé phat
PUCCH trong 6 chinh va/hodc 6 phu c6 chirc ndng cua 6 chinh va/hodc 6 phu c6 thé phat
PUCCH. Cu thé, PUCCH c6 thé dugc phat trong 6 phuc cu cu thé.

Thong tin didu khién duong 1én bao gdm it nhat thong tin trang thai kénh (CSI)

dudng xudng; yéu cau lap lich (SR) chi bao yéu ciu tai nguyén PUSCH hoic bao nhan
5
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yéu ciu lap lai ty dong hdn hop (HARQ-ACK) déi véi dit li¢u duong xudng (khéi chuyén
tai, don vi dit lidu giao thic didu khién truy nhap méi truong (MAC PDU), kénh chung
dudng xudng (DL-SCH), hoic kénh vat Iy duong xubng dung chung (PDSCH)).

HARQ-ACK con duge goi 1a ACK/NACK, phan hdi HARQ, phan hdi HARQ-ACK,
phan hdi HARQ, phan hdi HARQ-ACK, théng tin HARQ, thong tin HARQ-ACK, thong tin
didu khién HARQ va thong tin didu khién HARQ-ACK. Trong trudng hop dir liéu duong
xubng dugc giai ma thanh cong, ACK cho dit liéu duong xubng dugc tao. Trong trudng hop
dit liu duong xudng khong duge gii ma thanh cong, NACK cho dit liéu duong xubng s&
duoc tao. Truyén din khong lién tuc (DTX) c6 thé c6 nghia 14 dit liéu duong xudng chua
duoc do. Truyén din khong lién tuc (DTX) c6 thé c6 nghia la dit liéu ma phan héi HARQ-
ACK phai duoc phat chua duge do. HARQ-ACK c6 thé bao gom it nhét bit HARQ-ACK
twong tng v6i it nhat mot khdi truyén tai. Bit HARQ-ACK c6 thé chi bdo bao nhén (ACK)
ho#c bao khong nhan dugc (NACK) tuong tmg véi mot hodc nhidu khéi truyén tai. HARQ-
ACK ¢6 thé bao gdm it nhat mot bang md HARQ-ACK bao g6m mot hodc nhiéu bit HARQ-
ACK. Bit HARQ-ACK tuong (g véi mot hodc nhiéu khdi truyén tai co thé 1a bit HARQ-
ACK tuong tmg véi PDSCH bao gdm mét hodc nhiéu khdi truyén tai.

HARQ-ACK c6 thé chi bao ACK hoic NACK twong tng véi mot Nhém khdi ma
(CBG) dugc bao gdm trong khdi truyén tai. HARQ-ACK con dugc goi 1a phan hoi
HARQ, thong tin HARQ va thong tin diéu khién HARQ.

Thong tin trang thai kénh (CSI) c6 thé bao gdm chi bdo chét luong kénh (CQI) va
chi bao thtr hang (RI). Chi bao chét lugng kénh c6 thé bao gdm Chi bao ma trin ma trudce
(PMI) va chi bao CSI-RS (CRI). Thong tin trang thai kénh c6 thé bao gom chi bao ma
trén ma truge. CQI 1a chi bao két hop vai chét lwong kénh (cudng do lan truyén), va PMI
14 chi béo cho biét ma trudc. RI 1a chi bao cho biét thir hang truyén dan (hodc s6 luong

tAng truyén din). CSI con dugc goi 1a béo cao CSI hodc thong tin CSL

Béo cao CSI c6 thd dugce chia thanh mot hodc nhiéu phan. Vi du, trong truong hop béo
cao CSI duogc chia 1am hai, b4o cdo CSI thir nhét dugc chia c6 thé 1a CSI-part 1 va bao céo
CSI phén tht hai dwoc chia c thé 1a CSI-part 2. Kich thuéc cia béo cao CSI c6 thé 1a s6 bit
cua mot s6 hodc tAt ca cac phén ctia CSI dugc chia. Kich thudc ctia bao cdo CSI co thé 1a sb
bit ciia CSI-part 1. Kich thuédc ctia bao cdo CSI co thé 1a sb bit ctia CSI-part 2. Kich thuéc ctia

bao cao CSI co thé 1 tong so ctia s6 ugng bit cua nhiéu bao cado CSI dugc chia. Tong s6 cua
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s lugng bit ca nhiéu phan ciia CSI duge chia 14 s6 luong bit ctia bao cao CSI trudce khi duoce
chia. CSI-part 1 c6 thé bao gom it nh4t mot phan hoic tit ca cac phan ctia RI, CRIL, CQI, va
PMI. CSI-part 2 co thé bao gém mot phﬁn hodc tit ca cac phén cua PMI, CQI, RI va CQL

Yéu céu lap lich (SR) ¢6 thé dugc sir dung it nhit d& yéu cau tai nguyén PUSCH cho
truyén din ban dau. Bit yéu cau 1ap lich c6 thé duogc st dung dé chi bao SR duong hoic SR
am. Bit yéu cau lap lich chi bdo SR dwong con duge goi 1a “SR duong duoc phat.” SR duong
c6 thé chi bao tai nguyén PUSCH cho truyén din ban dAu duoc thiét bi dau cudi 1 yéu cau. SR
duong c6 thé chi béo rang yéu cau lap lich duoc kich hoat boi tAng cao hon. SR duong c6 thé
duoc phat trong truong hop ma yéu cau lap lich dugc chi bao phai duge phat boi ting cao hon.
Bit yéu cau lap lich chi bio SR 4m con dugce goi 1 “SR 4m duoc phat.” SR 4m c6 thé chi bao
tai nguyén PUSCH cho truyén din ban dAu khong duoc thiét bi dau cudi 1 yéu cau. SR am c6
thé chi bao yéu cau 1ap lich khong duoc tAng cao hon kich hoat. SR 4m c6 thé duoc phat trong
truong hop ma yéu cau 1ap lich khéng dugc chi bao phai dugc phat boi ting cao hon.

Bit yéu cau 1ap lich c6 thé duogc st dung dé chi bao SR dwong hodc SR 4m cho mot
hodc nhiéu ciu hinh SR. Ting ciu hinh hoic nhiéu céu hinh SR c6 thé twong Gng véi
mdt hodc nhiéu kénh logic. SR dwong dbi véi cAu hinh SR da cho c6 thé 12 SR duong ddi
véi bt ky hoic tht ca mot hodc nhidu kénh logic twong ng v6i cdu hinh SR da cho. SR
am c6 thé khong tuong tmg v6i cAu hinh SR cu thé. SR am dugc chi béo c6 thé 1a SR 4m

duoc chi bao d6i voi tit ca cau hinh SR.
CAu hinh SR ¢6 thé 1a ID yéu cau lap lich.

HARQ-PUSCH c6 thé duoc st dung dé phat dir ligu dudng lén (Khéi truyén tai,
Don vi dit lidu giao thirc diéu khién truy nhap moi trudsng (MAC PDU), hodc Kénh duong
1én ding chung (UL-SCH)). PUSCH c6 thé dwgc dung dé phat HARQ-ACK va/hodc
thong tin trang thai kénh cung véi dit liéu duong 1én. Ngoai ra, PUSCH c6 thé dugc ding
chi @8 phat thong tin trang thai kénh hodc chi dé phat HARQ-ACK va thong tin trang thai
kénh. Nghia 1a, PUSCH co thé dugc st dung dé phat thong tin diéu khién duong lén.
Thiét bi diu cudi 1 c6 thé phat PUSCH dua trén viée do PDCCH (Kénh diéu khién duong

xudng vat 1y) bao gém cip quyén duong lén.

PRACH dugc diang dé phat phan mao dau truy nhap ngiu nhién (thong bdo truy
nhép ngiu nhién 1). PRACH c6 thé duoc stt dung dé chi bao it nhat quy trinh thiét 1ap
két ndi ban dau, quy trinh chuyén giao, quy trinh thiét 1ap lai két ndi, ddng bo hoa (diéu
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chinh dinh thoi) dé truyén din dit liéu dudng Ién, va yéu cau tai nguyén PUSCH (UL-
SCH).

Trong truyén thong vo tuyén dudng 1én tix thiét bi ddu cudi 1 dén thiét bi tram gdc 3, cac
tin hiéu vat Iy dudng 1én sau dy c6 thé dugc sir dung. Tin hidu vét Iy duong 1én c6 thé khong
duoc sir dung dé phat thong tin dau ra tix tAng cao hon, nhung duoc dung béi tang vat 1y.

- Tin hiéu chun duong lén (UL RS)

Theo phuong an, it nhat hai loai tin hi¢u chuén cua duong 18n sau day it nhat c6 thé
dugc st dung.

- Tin hiéu chuin giai diéu ché (DMRS)
- Tin hiéu chuén tham do (SRS)

DMRS lién quan dén viéc truyén ddn PUSCH va/hoic PUCCH. DMRS c6 thé dugce
ghép kénh véi PUSCH hodc PUCCH. Thiét bi tram géc 3 st dung DMRS dé thuc hign
bu kénh ctia PUSCH hodc PUCCH. Viéc truyén dan cua ca PUSCH va DMRS sau day
dugc goi don gian 14 truyén din PUSCH. DMRS c6 thé twong tmg v&i PUSCH. Viéc
truyén din cta ca PUCCH va DMRS sau day dugc goi don gian 14 truyén din PUCCH.
DMRS c6 thé twong tmg v§i PUCCH.

SRS ¢6 thé khong lién quan dén viéc truyén din PUSCH va/hoic PUCCH. SRS c6 thé
lién quan dén viéc truyén din cia PUSCH va/hoic PUCCH. Thiét bi tram gdc 3 c6 thé sir
dung SRS dé do trang thai kénh. SRS ¢6 thé dugc phat trong ky hiu OFDM cubi cing hodc
mot sb ky hieu OFDM duoc xac dinh trude tir ky hiéu OFDM cubi cing trong khe dudng 1én.

Céc kénh vat 1y duong xudng sau day c6 thé dugc st dung cho truyén thong vo
tuyén duong xudng tir thiét bi tram gdc 3 dén thiét bi dau cudi 1. Cac kénh vat Iy duong
xubng c6 thé duge sir dung béi tdng vat Iy dé phat thong tin xuét tir ting cao hon.

- Kénh truyén phat vat 1y (PBCH)
_ Kénh diéu khién vt Iy dudng xudng (PDCCH)
- Kénh vat ly duong xuéng dung chung (PDSCH)

PBCH dugc sir dung dé phat khi thong tin chinh (MIB) duge st dung phd bién bai

mot hodc nhiéu thiét bi dau cudi trong 0 phuc vy, trong mot phén bang thong hoat dong

(BWP) hoac trong séng mang. PBCH c6 thé duoc phat tai khoang truyén dan dugc xac dinh
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trudce. Vi du, PBCH c6 thé phat tai khoang 80 mili gidy. ft nhit mét s6 thong tin co trong
PBCH c6 thé duoc cap nhat sau mdi 80 mili gidy. PBCH co thé bao gbém sb lwong séng mang
phu dugc xac dinh trude (vi du: 288 song mang con) trong mién tan s6. PBCH c6 thé bao
m 2, 3 hoiic 4 ky hiéu OFDM trong mién thoi gian. MIB c6 thé bao gom thong tin vé ma
dinh danh (chi s8) ctia tin hiéu ddng bd hoa. MIB c6 thé bao gdm thong tin chi bao it nhat
mot s6 khe, khung con va khung vo tuyén trong ¢6 PBCH dugc phat. Thong tin c4u hinh thu
nhét ¢6 thé duge dua vao MIB. Thong tin cdu hinh thir nhit c6 thé 12 thong tin cau hinh dugc
stt dung it nhét trong mot s6 hodc tit c4 thong béo truy nhap ngdu nhién 2, thong béo truy
nhép ngiu nhién 3 va thong bio truy nhap ngau nhién 4.

PDCCH dugc ding d& phat thong tin diéu khién duong xubng (DCI). Thong tin diéu
khién dudmng xudng con duge goi 1a dinh dang DCL. Luu ¥ 1a dinh dang DCI ¢6 thé bao
gdm mot hoic nhiéu trudng cua thong tin diéu khién dudng xudng. Thong tin diéu khién

duong xudng bao gom it nhit cip phép dudng 1én va cap phép duong xubng.

Cép phép duong lén duge dung dé 1ap lich PUSCH don trong mét 6 don. Cap phép
duong 1én co thé duoc st dung dé lap lich nhiéu PUSCH trong nhiéu khe trong mot 6
don. Cép phép duong 1én c6 thé duoc st dung dé 1ap lich PUSCH don trong nhiéu khe
trong mot 6 don. Thong tin didu khién duong xudng bao gém cap phép dudng 1én c6 thé

duoc goi 1a dinh dang DCI ¢6 lién quan dén duong 1én.

Mot cap phép dudng xudng it nhit duge ding dé 1ap lich mot PDSCH trong mot 6
phuc vu don. Cép phép duong xudbng it nhat dugc diang dé lap lich PDSCH trong cing mot
khe giéng vai khe trong d6 dudng xubng duoc phat. Thong tin diéu khién duong 1én bao
gdm cép phép duong 1én co thé duogc goi 1a dinh dang DCI c6 lién quan dén duong xudng.

PDSCH duoc st dung dé phat dit lidu duong xudng (TB, MAC PDU, DL-SCH,
PDSCH, CB, va CBG). PDSCH it nhat dugc st dung dé phat thong bao truy nhap ngiu
nhién 2 (phan hdi truy nhap nghu nhién). PDSCH it nhit dugc st dung dé phat thong tin
hé thdng bao gdm céc thong s6 duge str dung dé truy nhap ban dau.

BCH, UL-SCH, va DL-SCH dugc mo ta ¢ trén 1a cac kénh truyén tai. Kénh duoc
stt dung trong tang diéu khién truy nhap moéi truong (MAC) duge goi 1a kénh truyén tai.
Don vi cta kénh truyén tai duge sir dung trong tang MAC con dugc goi 1a khéi truyén tai
hosic MAC PDU. Yéu ciu lip lai tw dong hdn hop (HARQ) dugc diéu khién cho mdi khéi
chuyén tai trong tdng MAC. Khbi truyén tai 1a don vi dit liéu ma tAing MAC cung cip cho
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tAng vat 1y. Trong tang vt 1y, khoi truyén tai duoc anh xa dén tir ma hi¢u, va quy trinh

diéu ché dugc thuc hién cho timg tir ma hiéu.

Thiét bi tram gdc 3 va thiét bi dau cudi 1 trao d6i (phat va/hoic thu) tin hidu véi
nhau & tng cao hon. Vi dy, thiét bi tram gbc 3 va thiét bj ddu cubdi 1 c6 thé phat va/hodc
thu tin hiéu diéu khién tai nguyén vo tuyén (RRC) (con dugc goi 1a thong béo didu khién
tai nguyén v tuyén (RRC) hoic thong tin didu khién tai nguyén vo tuyén (RRC)) trong
tﬁng RRC. Hon nita, thiét bi tram géc 3 va thiét bi dau cudi 1 c6 thé phat va/hodc thu,
trong tAng MAC, phan tir diéu khién MAC (CE). Trong tai liéu nay, phat tin hiéu RRC
va/hodc MAC CE con dugc goi l1a phat tin hi¢u tﬁng cao hon.

PUSCH va PDSCH dugc ding dé phat tin hiéu RRC va MAC CE. O day, tin hiéu
RRC duoc phat tir thiét bi tram gdc 3 trén PDSCH c6 thé 14 phat tin hiéu RRC chung véi
nhiéu thiét bi ddu cudi 1 trong 6. Phét tin hiéu RRC chung véi nhidu thiét bi du cudi 1
trong 0 cling con dugc goi 1a phat tin hi€éu RRC chung. Tin hiéu RRC dugc phat tir thiét
bi tram gbc 3 trén PDSCH ¢6 thé 12 tin hiéu RRC danh riéng cho thiét bi dau cudi 1 xac
dinh (con duoc goi 1a phat tin hiéu danh riéng hoac la phat tin hiéu danh riéng cho UE).
Phat tin hiéu RRC danh riéng dén thiét bi ddu cubi 1 trong 6 ciing con dugc goi 1a phat
tin hiéu RRC danh riéng. Tham sé danh riéng cho 6 c6 thé dugc phat st dung tin hiéu
RRC chung cho nhiéu thiét bi dau cudi 1 trong 6 ho#ic phét tin hiéu RRC danh riéng cho
thiét bji diu cudi 1 nhét dinh. Tham sé danh riéng cho UE c6 thé dugc phat bang cach sir
dung tin hiéu RRC danh riéng cho thiét bi ddu cudi nhit dinh 1.

CAu hinh cta khung v6 tuyén theo phuong 4n s& duge mo ta dudi day.

Hinh 2 13 so dd minh hoa c4u hinh gidn lugc cua khung vo tuyén theo phuong 4n.
Trong hinh 2, truc ngang 14 truc thoi gian. Mdi khung vo tuyén c6 thé c6 do dai 1a 10 ms.

Hon nita, moi khung vo tuyén c6 thé bao gom mudi khe. Moi khe c6 d6 dai la 1 ms.

CAu hinh miu cua khe theo phuwong 4n s& dugc md ta dudi day. Hinh 3 1a so dd
minh hoa céu hinh gian lugc ctia khe dudng 1én theo phuong an. Hinh 3 minh hoa ciu
hinh cta khe dudng 1én trong 6. Trong HINH 3, truc ngang 1a truc thoi gian, va truc doc
1a truc tAn s6. Khe dudng 18n c6 thé bao gdom ky hidu NVym, SC-FDMA. Khe dudng 1én
c6 thé bao gdm ky hiéu NUgm, OFDM. Sau déy, theo phuong an, trudng hop trong do6
khe dudng 1én bao gém ky higu OFDM sé& dugc md ta, va phuong an duoc ap dung dbi

véi treong hop trong dé khe dudng 1én bao gdm ky hiéu SC-FDMA.

10



49774 11/55

HINH 3, 1 1a sb/chi sé ky hidu OFDM, va k 14 sb/chi s6 song mang phu. Tin higu
vat 1y hoac kénh vat ly dugc phat trong mdi khe duoc biéu dién bang ludi tai nguyén.
Trong dudng lén, ludi tai nguyén duge xac dinh boi nhidu soéng mang phu va nhiéu ky
hiéu OFDM. Mbi phin tr trong ludi tai nguyén duoc goi 1a phan tir tai nguyén. Phén tir

tai nguyén dugc biéu didn bing sd/chi sb song mang phu k va sb/chi s ky hiéu OFDM.

Khe dudng 1én bao gdm nhiéu ky hiéu OFDM 1(1=0, 1, ..., NV, - 1) trong mién thoi
gian. Déi véi tién t6 1ap (CP) chuén trong dudng 1én, NV c6 thé bing 7 hodc 14 trong mot

khe dudmg 1én. Déi véi CP duge mé rong trong dudng 18n, NPlym, c6 thé bang 6 hodc 12.

Thiét bi dAu cudi 1 thu thong sé UL-CyclicPrefixLength cua tAng cao hon chi bao
chiu dai CP trong dudng Ién tir thiét bi tram gbc 3. Thiét bi tram gbc 3 ¢o thé truyén
phat trong 6, thong tin hé théng bao gém thong s6 UL-CyclicPrefixLength ctia tAng cao

hon teong ung voi 0.

Khe dudng 1én bao gom nhiéu séng mang phuk (k=0, 1, ..., N°"rg - N®sc - 1) trong
mién tin s6. NUlrg 13 cAu hinh dai thong dudng 1én cho 6 phuc vu va duge biéu dién bang
nhiéu NRBy.. NRBsc 13 dung lugng khéi tai nguyén (vat 19) trong mién tin sé dugc biéu dién
bang sb song mang phu. Khodng cach song mang phu Af co thé 12 15 kHz. NRBgc ¢6 thé 1a
12. Dung lwong khdi tai nguyén (vat 1) trong mién tan sb co thé 1a 180 kHz.

Mot khéi tai nguyén vat 1y dugc xac dinh bing NP, ky higu OFDM lién tiép trong
mién thoi gian va bang NRBsc song mang phu lién tiép trong mién tan s6. Vi vy, mot khoi
t4i nguyén vt Iy bao gdm phin tir tai nguyén (N eyms - NRPsc). Mot khéi tai nguyén vét Iy
c6 thé tuong tmg véi mot khe trong mién thoi gian. Céc khdi tai nguyén vat 1y co thé duoc
danh s6 nprs (0, 1,..., NUlgg-1) theo thir tw ting tin s trong mién tan s6.

Khe duong xudng theo phuong 4n ndy bao gdm nhiéu ky hiéu OFDM va/hodc ky hiéu
SC-FDMA. Do c4u hinh cta khe dudng xudng theo phuwong &n nay vé can ban la trong tw nhur
trén trit viéc cAu hinh khe duong 1én, c6 thé bo qua phén mo ta cau hinh cta khe dudng xudng.

CAu hinh cta cac thiét bi theo phuong 4n hién tai s€ dugc mo ta bén dudi.

Hinh 4 13 so @ khdi lugc dd minh hoa c4u hinh cia thiét bj ¢au cudi 1 theo phuong
4n hién tai. Nhu duge minh hoa, thiét bi ddu cudi 1 dugc tao ciu hinh d¢ bao gom b
phén thu va/hodc phat vo tuyén 10 va bo xur 1y tang cao hon 14. Bo thu va/hodc phat vo

tuyén 10 duoc tao cAu hinh dé bao gdm bd phan anten 11, bd phan tin sb vo tuyén (RF)
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12, va bd phén bang géc 13. Bé xu ly tﬁng cao hon 14 dugc tao cAu hinh dé bao gém bo
xir 1y tng didu khién truy nhap mai truong 15 va bd xtt Iy tang diéu khién tai nguyén vo
tuyén 16. B0 thu va/hoac phat vo tuyén 10 con dugc goi la bd phat, bo thu, b phan ma
hoa, bd phan giai ma hoic bo xir 1y tang vat 1y.

Bo xir 1y tAng cao hon 14 xuét dit liu duong 1én (khéi truyén tai) dugc tao ra tir
thao tac nguoi dung hodc hoat dong tuwong tu, dén bo thu va/hodc phat vo tuyén 10. Bo
xtt 1y tang cao hon 14 thuc hién xir 1y tAng diéu khién truy nhap méi truong (MAC), ting
giao thtrc hoi tu dit ligu goi (PDCP), tAng diéu khién duong truyén vo tuyén (RLC), va
tAng diéu khién tai nguyén vo tuyén (RRC).

Bo xur 1y tAng didu khién truy nhap moi trudng 15 c6 trong bd xir 1y tang cao hon 14
thuc hién x@r 1y ting diéu khién truy nhap mai truong. BO xur 1y ting diéu khién truy nhép
mdi truong 15 diéu khién quy trinh truy nhap ngiu nhién theo céc loai thong tin/théng s6

cAu hinh khéc nhau duoc quan 1y bai bd xi Iy tAng didu khién tai nguyén vo tuyén 16,

Bo xur 1y tAng diéu khién tai nguyén vo tuyén 16 ¢o trong bo xtr 1y ting cao hon 14
thuc hién xir 1y tAng didu khién tai nguyén vo tuyén. B xir 1y tng didu khién tai nguyén
v6 tuyén 16 quan 1y nhidu loai thong tin/thong sb céu hinh khac nhau cta thiét bi dau
cubi 1. BO xu 1y tdng didu khién tai nguyén vo tuyén 16 thiét 1ap mot s6 loai thong
tin/thong sb cdu hinh khac nhau dya trén sy phét tin hiéu tang cao hon thu duoc tir thiét
bi tram gbc 3. Cu thé 13, bd xtr Iy tAng diéu khién tai nguyén vo tuyén 16 thiét 1ap nhiéu
thong tin/théng sb cdu hinh khic nhau theo thong tin dé chi bao cac thong tin/thong sb

c4u hinh khac nhau thu duoc tir thiét bi tram gbc 3.

B thu va/hodc phat vo tuyén 10 thuc hién xir 1y tng vat 1y, chang han didu ché, giai
didu ché, ma hoa, gidi ma v.v. Bo phan thu va/hodc phat v tuyén 10 tach kénh, giai diéu
ché, va giai ma tin hiéu thu dugc tir thiét bi tram gdc 3, va xuét théng tin c6 dugc tir viée gidi
mi dén bo xtr 1y tAng cao hon 14. B phan thu va/hodc phat vo tuyén 10 tao tin hidu phat

bing cach didu ché va ma hoa dit liéu, va thuc hién truyén din dén thiét bi tram gdc 3.

Bo phan RF 12 chuyén dbi (chuyén ddi giam tan s6) tin hiéu thu dugc thong qua bd
phén anten 11 thanh tin hiéu bang gbc bang cach giai diéu ché truc giao va loai bo cac
thanh phén tin s6 khong cin thiét. Bo phan RF 12 xudt tin hiéu tuong tu da duoc xir 1y

dén bd phan bing gbe.
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B0 phan bing gbc 13 chuyén ddi tin hidu twong tw nhap tir bo phan RF 12 thanh tin
hiéu sb. BO phan bang gdc 13 loai bo phin twong ting vdi tién t6 13p (CP) tir tin higu sb thu
duoc tur viée chuyén d6i, thue hién bién ddi Fourier nhanh (FFT) tin hi€u ma tir tin hiéu

d6, CP bi loai bo, va trich xuat tin hi€u trong mién tan so.

B phan bang géc 13 tao ky hi¢u SC-FDMA bﬁng cach thuc hién bién ddi Fourier
nhanh nguoc (IFFT) trén dir 1iéu, thém CP vao ky hiéu SC-FDMA da tao, tao tin hi¢u sb
bang gbc, va chuyén ddi tin hidu s6 bang gbc thanh tin hidu twong tu. B phén bang gbe

13 xuét tin hiéu twong tu da duogc chuyén ddi dén bd phan RF 12.

B6 phan RF 12 loai bo cac thanh phin tin s6 khong can thiét khoi tin hiéu tuong tu
nhap tr bd phan bang gbc 13 bang cach s dung bo loc thong thip, chuyén ddi ting tan
s tin hiéu twong tu thanh tin hiu c6 tin s6 song mang, va phét tin hiéu dugc chuyén d6i
tang tin sd théng qua bd phan anten 11. Ngoai ra, bd phan RF 12 khuéch dai cong suit.
Hon nita, don vi RF 12 ¢6 chtrc niang diéu khién cong suat phat. Bo phan RF 12 con dugc

goi 12 bd diéu khién cong suit phit.

Hinh 5 14 so d6 khéi gian lugc minh hoa cau hinh ctia thiét bi tram gdc 3 theo phuong
&n. Nhu duge minh hoa, thiét bi tram géc 3 duoc tao ciu hinh dé bao gém bd phan thu va/hodc
phét vo tuyén 30 va bg xir 1y tAng cao hon 34. B thu va/hodic phat vo tuyén 30 duoc tao ciu
hinh dé bao gdm bd phén anten 31, bd phan RF 32, va bd phan bang gdc 33. Bo xir Iy tAng cao
hon 34 dugc tao ciu hinh dé bao gém bo xtr Iy tﬁng diéu khién truy nhap moi trudong 35 va b
xtt 1y tAng didu khién tai nguyén vo tuyén 36. Bo thu va/hoic phat vo tuyén 30 con duoc goi

12 bd phat, b thu, bd phan ma hoa, bg phan gidi ma hodc bd xtr Iy tﬁng vat Iy.

Bo xtt 1y tAng cao hon 34 thuc hién xtt 1y ting didu khién truy nhap méi truong
(MAC), tAng giao thirc hoi tu dit liéu géi (PDCP), ting Diéu khién lién két vo tuyén
(RLC), va tAng didu khién tai nguyén vo tuyén (RRC).

B6 xu 1y tAng diéu khién truy nhap moi truong 35 c6 trong bd xit 1y tdng cao hon
34 thyc hién xtt 1y ting diéu khién truy nhap moi truong. Bo xir 1y ting diéu khién truy
nhép méi truomg 35 didu khién quy trinh truy nhap ngiu nhién theo cac thong tin/thong
s4 cAu hinh khac nhau duoc quan 1y boi bg xir 1y ting diéu khién tai nguyén v tuyén 36.

B0 xr ly tng diéu khién tai nguyén vo tuyén 36 co trong bo xir Iy ting cao hon 34 thuc
hién xtt 1y tAng didu khién tai nguyén vo tuyén. Bo xit Iy tAng didu khién tai nguyén vo tuyén
36 tao ra, hoac thu nhan tr nit cao hon, dit lieu duong xudng (khéi truyén tai) duge phan bd
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trén kénh vat 1y duong xudng dung chung, thong tin hé théng, thong bao RRC, phan ti diéu
khién (CE) MAC, v.v., va xudt dit liéu dén b¢ thu va/hodc phat v6 tuyén 30. Ngoai ra, bd xur
Iy tAng didu khién tai nguyén vo tuyén 36 quan 1y céc loai théng tin/thong s6 cau hinh khéac
nhau cho timg thit bi dAu cudi 1. Bo xr 1y tAng didu khién tai nguyén vo tuyén 36 co thé
thiét 14p cac loai thong tin/thong s6 cAu hinh khac nhau cho timg thiét bi dau cudi 1 théng
qua tin hi¢u tang cao hon. Nghia 13, bd xtt 1y tng didu khién tai nguyén vo tuyén 36 phat/bao
céo thong tin dé chi bao nhiéu loai thong tin/thong s6 cu hinh khac nhau.

Chirc nang cta bd thu va/hodc phat vo tuyén 30 twong tu nhu chic ning cta b thu

va/hodc phat vo tuyén 10, va do d6 bo qua phan mo ta chirc ning nay.

M&i bd phén c6 cac ky hiéu chi din 10 dén 16 c6 trong thiét bi dau cudi 1 c6 thé dugce
tao cAu hinh dudi dang mach. Mbi bd phan c6 cac ky hiéu chi din 30 dén 36 ¢co trong thiét
bi tram géc 3 ¢6 thé dugc tao cAu hinh duéi dang mach. Mbi b6 phan duoc bao g@)m trong
thiét bi dAu cudi 1 va cb cac ky hiéu chi din 10 dén 16 c6 thé dugc tao ciu hinh nhu 14 it
nh4t mot bd xir Iy va bd nhd dugc ghép ndi véi it nhat bd xir 1y. Mdi bd phan duge bao
gdm trong thiét bi tram gbc 3 va c6 cac ky hidu chi dan 30 dén 36 co thé duoc tao cAu hinh
nhu 14 it nhat mot bo xtt Iy va bd nhd duge ghép ndi véi it nhit bd xtr 1y.

Song cong phan chia theo thoi gian (TDD) va/hodc Song cong phan chia theo tan
s6 (FDD) ¢6 thé dugc ap dung cho hé théng truyén thong vo tuyén theo phuwong 4n hién
tai. Trong trudng hop cong gdp 6, cac & phuc vu dugce ap dung TDD va céac 6 phuc vu

dugc ap dung FDD co6 thé dugc cong gop.

Luu ¥ rang budc phét tin higu tAng cao hon ¢ thé 1a mot trong s6 thong tin hé théng
t81 thiéu con lai (RMSI), thong tin hé théng khac (OSI), Khéi théng tin hé théng (SIB),
thong bao didu khién tai nguyén vo tuyén (RRC), va phin tir diéu khién (CE) diéu khién
truy nhap moi truong (MAC). Thong s6 tAng cao hon co thé dé cap dén thong s6 hoic
phén tir thong tin c6 trong budc phat tin hiéu tdng cao hon.

UCI duoc phét trén PUCCH c6 thé bao gdbm HARQ-ACK, yéu cau lap lich, va/hodc
CSL

Thiét bi d4u cudi 1 tao ciu hinh tai nguyén (tai nguyén PUCCH) cho truyén din PUCCH
theo dinh dang PUCCH, dua trén mot hodc nhiéu théng sb tang cao hon. Thong s tang cao
hon PUCCH-resource-config-PFO dugc dung @2 tao cAu hinh mot hodc nhiéu tai nguyén
PUCCH dé truyén din PUCCH theo dinh dang PUCCH 0. Thong s6 tang cao hon PUCCH-
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resource-config-PF1 dugc ding dé tao cAu hinh mot hoic nhiéu tai nguyén PUCCH dé truyén
dan PUCCH theo dinh dang PUCCH 1. Thong s6 tang cao hon PUCCH-resource-config-PF2
duoc ding dé tao cau hinh mot hoic nhiéu tai nguyén PUCCH dé truyén dan PUCCH theo
dinh dang PUCCH 2. Théng s6 tang cao hon PUCCH-resource-config-PF3 dugc sir dung dé
tao cAu hinh mot hodc nhiéu tai nguyén PUCCH dé truyén din PUCCH theo dinh dang
PUCCH 3. Thong sb tAng cao hon PUCCH-resource-config-PF4 dugc dung dé tao cdu hinh
mdt hodc nhiéu tai nguyén PUCCH dé truyén din PUCCH theo dinh dang PUCCH 4.

O day, dinh dang PUCCH c6 thé dugc xac dinh dya trén it nhét gia tri va loai thong
s6 tAng cao hon ding dé tao céu hinh tai nguyén PUCCH tuong tmg v6i dinh dang PUCCH,
va/hodc sb bit UCI ¢6 thé dwgc phat trén tai nguyén PUCCH tuong tng voi dinh dang
PUCCH. Vi duy, dinh dang PUCCH 0 ¢c6 thé c6 do dai ctia mot hoic hai ky hiéu OFDM, va
s bit UCI c6 thé 1a mdt hodc hai bit. Vi du, dinh dang PUCCH 1 c6 thé c6 d¢ dai bang
hoiic 16n hon bén ky hiéu OFDM, va sb bit UCI c6 thé 1a mot hodc hai bit. Vi du, dinh
dang PUCCH 2 c6 thé c6 d6 dai cia mot hodc hai ky hidu OFDM, va s6 bit UCI c6 thé
bing hodc 16n hon 3. Vi du, dinh dang PUCCH 3 c¢6 thé c6 d6 dai bang hodc 16n hon bén
k¥ hiéu OFDM, va s bit UCI c6 thé bing hoic 16n hon ba. Dinh dang PUCCH 4 ¢6 thé c6
d6 dai bing hoic 16n hon bdn ky hidu OFDM, va s6 bit UCT c6 thé biang hodc 16n hon ba.
Tai nguyén PUCCH dugc tao cAu hinh theo dinh dang PUCCH 4 ¢6 thé bao gom OCC.

Mot hodc nhidu tap hop tai nguyén PUCCH c6 thé dugc tao ciu hinh boi thng s tang
cao hon PUCCH-resource-set. Thiét bi dau cudi 1 ¢6 thé tao cAu hinh s6 tai nguyén PUCCH
c6 trong mot tap hop tai nguyén PUCCH béi thong sd tAng cao hon PUCCH-resource-set-size.
Thiét bi dAu cudi 1 c6 thé xac dinh tap hop tai nguyén PUCCH theo s6 A ctia bit UCL Trong
trudmng hop s A ctia bit UCI bing hoiic nhé hon Ni, thi thiét bi dau cudi 1 x4c dinh tap hop
t4i nguyén PUCCH thtr nhat. Trong truong hop s6 A ctia bit UCI 16n hon N va bing hosic nhd
hon Na, thi thiét bi dAu cudi 1 xac dinh tap hop tai nguyén PUCCH thir hai. Trong truong hop
s6 A ctia bit UCI bing hoic 16n hon N va bing hoic nho hon N, thi thiét bi dau cudi 1 xéc
dinh tap hop tai nguyén PUCCH thi ba. Trong trudng hop sd A ctia bit UCI bang hogc 16n
hon N3 va bang hodc nhd hon Ny, thi thiét bi ddu cudi 1 x4c dinh tap hop tai nguyén PUCCH
thi tur. N1 ¢6 thé 13 2. Na, N3, va Ny ¢6 thé duge tao cAu hinh boi thong sb ting cao hon.

Trong trudng hop thiét bi dau cudi 1 khong duge tao cau hinh bang thong s tang
cao hon PUCCH-resource-set dé tao cau hinh tap hop tai nguyén PUCCH, BWP duong
lén cho truyén din PUCCH bing théng tin HARQ-ACK duoc chi bdo boi
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SystemInformationBlock Typel, va tap hop tai nguyén PUCCH dugc chi bdo bdi thong

s6 ting cao hon PUCCH-resource-common cé trong SystemInformationBlockTypel.

Pé thit bi dAu cubi 1 phat thong tin HARQ-ACK bing PUCCH, thiét bi dau cudi
1 xé4c dinh tai nguyén PUCCH sau khi xac dinh tap hop tai nguyén PUCCH. Viéc xac
dinh tai nguyén PUCCH dugc thyc hién dya trén it nhét gia tri ctia trudng chi béao tai
nguyén PUCCH c6 trong dinh dang DCI 1_0 hoac dinh dang DCI 1_1 dugc do 14n sau
cung boi thiét bi dau cudi 1.

Thiét bi dau cubi 1 phat, trén PUCCH, thong tin HARQ-ACK tuong tng vdi thir tw duogc
chi bao bai dinh dang DCI 1_0 hodc dinh dang DCI 1_1 da do. Thir tw cua dinh dang DCI
duoc do 1_0 hodc dinh dang DCI'1 1 duogc tao cAu hinh trude tién bang cac chi muc giita cac
6 theo thr tu ting dan va sau d6, v6i co hoi giam sat PDCCH. Vi du: trong trudng hop thiét bi
dau cudi 1 do, trong 6 phuc vu 1, dinh dang DCI A tai co hdi giam sat PDCCH T va dinh dang
DCI B tai co hdi giam sat PDCCH (T + 1), va do, trong 6 phuc vu 2, dinh dang DCI C tai co
hoi giam sat PDCCH T va dinh dang DCI D tai co héi giam sat PDCCH (T + 1), thiét bi dau
cudi 1 phat thong tin HARQ-ACK twong tng v6i timg dinh dang DCI trén PUCCH theo thtr
tu cua dinh dang DCI A, dinh dang DCI C, dinh dang DCI B va dinh dang DCI D. Trong tai
Jidu ndy, dinh dang DCI A, dinh dang DCI B, dinh dang DCI C va dinh dang DCID c6 thé 1a
DCI dinh dang ctia it nhat 13 dinh dang DCI 1_0 hogc dinh dang DCI'1_1.

Thiét bi dau cudi 1 thyc hién 4nh xa dén chi sb tai nguyén PUCCH duoc tao c4u hinh
béi thong sb ting cao hon PUCCH-resource-index dugc chi bao bang gia tri ctia trudng chi
béo tai nguyén PUCCH c6 trong dinh dang DCI 1_0 hodc dinh dang DCI 1_1 duoc do tur
PDCCH. Chi muc tai nguyén PUCCH 14 chi muc ctua mdi mdt hodc nhiéu tai nguyén PUCCH
dugc tao cAu hinh bai thong s6 tﬁng cao hon PUCCH-resource-set-size. Vi du: bdn tai
nguyén PUCCH duogc tao cAu hinh boi thong s tang cao hon PUCCH-resource-set-size
trong tdp hop tai nguyén PUCCH nhét dinh va mbi quan hé gifta gia tri cua truong chi bao
tai nguyén PUCCH va tai nguyén PUCCH dugc tao cAu hinh boi thong s6 tang cao hon
PUCCH-resource-index sao cho tai nguyén PUCCH tuong tmg v6i gia tri 00 cta truong chi
b4o tai nguyén PUCCH la tai nguyén PUCCH thu nhét, tai nguyén PUCCH tuong ung véi
gid tri 01 ctia truong chi bdo tai nguyén PUCCH la tai nguyén PUCCH thir hai, tai nguyén
PUCCH tuong ung véi gia tri 10 cta truong chi bao tai nguyén PUCCH la tai nguyén
PUCCH thtr ba va tai nguyén PUCCH tuong ung véi gia tri 11 cia truong chi bao tai nguyén
PUCCH 14 tai nguyén PUCCH tht tu, va sau d6, trong trudng hop gid tri cua trudng chi bao
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tai nguyén PUCCH c6 trong dinh dang DCI 1_0 hodc dinh dang DCT 1 _1 duoc thiét bi dau
cudi 1 do te PDCCH 1a 10, thi thiét bi d4u cudi 1 chon tai nguyén PUCCH thir ba.

Hinh 6 14 so d6 minh hoa vi du trong d6 tai nguyén PUCCH dugc tao c4u hinh boi
théng sb tang cao hon theo phuong an. Mot tap hop tai nguyén PUCCH co6 thé dugc tao cau
hinh v6i mot hodc nhiéu tai nguyén PUCCH. Mbi tai nguyén PUCCH c6 thé dugc cung cip
it nhit dya trén, nhu minh hoa & hinh 6, mot s6 hoic tat ca chi s6 ky hiéu bit ddu ma PUCCH
duoc 4nh xa tir d6, s6 ky hiéu (thoi lugng ky hidu), chi s6 PRB bit dau ctia buéc nhdy dau
tién trong trudng hop c6 hodc khong ¢6 nhay tan, chi s PRB bit dau cua bude nhay thi hai
frong truomg hop c6 nhay tin, s lugng PRB, danh d4u budc nhay tin, chi s6 dich chuyén
tudn hoan va chi s§ OCC. Nhiéu tai nguyén PUCCH duoc tao cu hinh cho mét tap hop tai
nguyén PUCCH c6 thé dugc lap chi muc béi chi muc nhé hon vi tai nguyén PUCCH c6 s6
lwong PRB nhé hon. Cy thé, tai nguyén PUCCH 1 c6 thé ¢6 s luong PRB it hon hofic bing
véi tai nguyén PUCCH 2. O déy, PRB con dugc goi 1a bang thong hodc RB.

Pinh dang PUCCH 0 c6 thé dugc tao cAu hinh dua trén it nhit mot s6 hodc tat ca chi
muc ky hiéu bit dAu, thoi luong ky hiéu, danh déu nhay tin, buéc nhay thir nhat trong truong
hgp c6 nhay tAn va/hodc chi sb PRB bét diu trong trudng hop khong co nhay tin, chi s6 PRB
bét dau ctia budc nhay thir hai trong trudng hgp c6 nhay tAn va chi s6 dich chuyén tuan hoan.

Pinh dang PUCCH 1 c6 thé dugc tao ciu hinh dya trén it nhit mét sé hoic tat ca
chi muc ky hiéu bat dau, thoi luong ky hi¢u, danh dau nhay tan, budc nhay thi nhét trong
treong hop c6 nhady tAn va/hodc chi s6 PRB bit dau trong trudng hop khong co nhay tan,
chi s PRB bit diu cua budc nhay tht hai trong trudng hop co nhay tan, chi sb dich

chuyén tuan hoan va chi s6 OCC.

Dinh dang PUCCH 2 c6 thé duge tao cdu hinh dya trén it nhét mot sb hoic tat ca chi
56 ky hidu bt dau, thoi lugng ky hiéu, danh ddu nhay tin, bude nhdy thir nhét trong truong
hop c6 nhay tAn va/hoic chi sb PRB bit du trong trudng hop khong cd nhay tin, chi s6 PRB
bét dau cua budc nhay thir hai trong truong hop c6 nhay tAn va chi s dich chuyén tun hoan.

Pinh dang PUCCH 3 c6 thé dugc tao cdu hinh dya trén it nhat mot s6 hodc tat ca chi
muc ky hi¢u bat dau, thoi lugng ky hiéu, danh diu nhay tin, buéc nhay thi nhit trong
trrong hop co6 nhay tin va/hoidc chi s6 PRB bét du trong trudng hop khong c6 nhay tan,
chi s6 PRB bit dau ctia budc nhay thtr hai trong trudng hop c6 nhay tan va sd lugng PRB.
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Pinh dang PUCCH 4 c6 thé dugc tao chu hinh dua trén it nhét mot s6 hodc tht c4 chi
muc ky hidu bat du, thoi lwong ky hiéu, danh ddu nhay tan, buéc nhay thir nhét trong truong
hop c6 nhay tan va/hodc chi s6 PRB bt dau trong truong hop khong c6 nhay tin, chi s PRB
bt dAu ctia bude nhay thit hai trong trudng hop ¢6 nhay tin, do dai OCC va chi s OCC.

Trong truong hop tai nguyén PUCCH dugc tao cdu hinh & dinh dang PUCCH 0
hoic dinh dang PUCCH 2 trong qué trinh truyén din PUCCH, chi sb ky hiéu ban déu
duoc biéu thi bing thong sb tang cao hon PUCCH-F0-F2-starting-symbol. Trong trudng
hop tai nguyén PUCCH dugc tao cAu hinh & dinh dang PUCCH 1, dinh dang PUCCH 3
hodc dinh dang PUCCH 4 trong qué trinh truyén din PUCCH, chi sb ky hi¢u ban dau
duge biéu thi bang thong sb tang cao hon PUCCH-F1-F3-F4-starting-symbol.

Trong trudng hop tai nguyén PUCCH dugc tao cdu hinh & dinh dang PUCCH 0
hodc dinh dang PUCCH 2 trong qué trinh truyén dan PUCCH, thoi lugng ky hiéu ban
dAu duoc biéu thi bing thong sb tang cao hon PUCCH-F0-F2-number-of-symbols. Trong
truong hop tai nguyén PUCCH dugc tao cdu hinh ¢ dinh dang PUCCH 1, dinh dang
PUCCH 3 hodc dinh dang PUCCH 4 trong qua trinh truyén dan PUCCH, thoi lugng ky
hidu duoc biéu thi bang thong s6 tang cao hon PUCCH-F1-F3-F4-number-of-symbols.

Trong truong hgp khong nhay tan, chi s PRB ban dau cta tai nguyén PUCCH dugc
str dung dé truyén dan PUCCH duogc chi bao boi thong s6 ting cao hon PUCCH-starting-
PRB. Trong truong hop tai nguyén PUCCH c6 nhay tan, chi 6 PRB ban diu ctia tai nguyén
PUCCH duoc sir dung d& truyén din PUCCH trong budc nhay thir nhat duoc chi bao boi
thong s6 ting cao hon PUCCH-starting-PRB. Trong truong hop tai nguyén PUCCH c6
nhay tan, chi s6 PRB ban diu cta tai nguyén PUCCH dugc st dung dé truyén din PUCCH
trong bude nhdy thir hai dugc chi bao boi thong sb tng cao hon PUCCH-2nd-hop-PRB.

Trong trudng hop thiét bi ddu cudi 1 phat PUCCH sir dung dinh dang PUCCH 2, s6
PRB duogc sit dung dé truyén din PUCCH dugc chi béo boi thong sb ting cao hon
PUCCH-F2-number-of-PRBs. Trong truong hop thiét bi ddu cudi 1 phat PUCCH sir dung
dinh dang PUCCH 3, s§ PRB dugc st dung dé truyén ddn PUCCH duoc chi bio boi
thong sb ting cao hon PUCCH-F3-number-of-PRBs.

Liéu thiét bi dAu cudi 1 ¢o thuc hién nhay tan cua tai nguyén PUCCH dugc chi bao

boi thong sb ting cao hon PUCCH-frequency-hopping hay khong.

18



49774 19/55

Trong truong hop thiét bi dau cudi 1 phat PUCCH st dung dinh dang PUCCH 0
va/hoiic dinh dang PUCCH 1, chi s6 dich chuyén tuin hoan cta tai nguyén PUCCH dugc
chi bao bai thong sb tang cao hon PUCCH-FO0-F1-initial-cyclic-shift.

Trong trudng hop thiét bi d4u cudi 1 phat PUCCH sir dung dinh dang PUCCH 1,
mot hodc nhiéu gia tri dugc st dung dé tao ma phu truc giao (OCC) dugc cung cép dua

trén it nhét sd ky hiéu PUCCH va thong s6 ting cao hon PUCCH-F1-time-domain-OCC.

Trong trudng hop thiét bi dau cudi 1 phat PUCCH st dung dinh dang PUCCH 4,
mot hoac nhiéu gia tri dugc st dung dé tao ma phu tryc giao (OCC) duoc cung cép dua

trén it nhat s6 ky hiéu PUCCH va thong s6 ting cao hon PUCCH-F 1-time-domain-OCC.

Trong dinh dang PUCCH 3, thiét bi dau cudi 1 c6 thé dugc tao cau hinh bing s6
DMRS duoc st dung trong truyén din DMRS boi thong sb ting cao hon PUCCH-F3-F4-
additional-DMRS. Trong dinh dang PUCCH 4, thiét bi dau cudi 1 c6 thé dugc tao ciu
hinh bing s6 DMRS dugc st dung trong truyén din DMRS béi thong s6 tAng cao hon
PUCCH-F3-F4-additional-DMRS.

Trong trudng hop thiét bi dau cudi 1 phat lvgng tai UCI mot phan hodc toan bo thong
tin HARQ-ACK, yéu cau lap lich, va CSI, va bit CRC cho luong tdi UCI theo dinh dang
PUCCH 2, thiét bj dAu cudi 1 x4c dinh, nhu minh hoa & khdi 802 theo hinh 8, s6 lugng
PRB tbi thiéu cua tai nguyén PUCCH dugc tao cAu hinh béi thong s6 ting cao hon sao cho
tdc d0 ma hoa ctia ma hidu thu duoc béng cach mi hoa luong tai UCI va bit CRC cho luong
tai UCI bing hodc thip hon tbc d6 ma hoa duogc cung cip boi thong s6 ting cao hon
PUCCH-F2-maximum-coderate. S6 PRB t6i thiéu dugc cung cép dua trén it nhét sb lugng
bit cua lwong tai UCI, s6 lugng bit CRC cho lugng tai UCI, s6 lwgng séng mang phu moi
1 PRB, s6 lugng bit twong tmg v6i phuong thire diéu ché, va/hodc toe 6 ma hoa téi da. S6
lugng bit trong Gng véi phuong thire diéu ché co thé 12 1 trong trudng hop pi/2-BPSK. S6
lugng bit trong ung voi phuong thirc didu ché c6 thé 1a 2 trong truong hgp QPSK.

Trong trudng hop thiét bi dau cudi 1 phat lugng tai UCI mét phén hoc toan bd thong
tin HARQ-ACK, yéu cu lap lich, va CSI, va bit CRC cho luong tai UCI theo dinh dang
PUCCH 3, thiét bj dAu cuéi 1 x4c dinh, nhu minh hoa ¢ khdi 802 theo hinh 8, s6 luong
PRB t6i thiéu ctia tai nguyén PUCCH duoc tao cAu hinh boi thong sb tang cao hon sao cho
tdc d6 ma hoa ciia ma hidu thu dugc bémg cach ma hoa luong tai UCI va bit CRC cho lugng

tai UCI bang hodc thip hon téc d6 ma héa duge cung cap boi thong s6 ting cao hon
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PUCCH-F2-maximum-coderate. S6 PRB t4i thiéu duoc cung cap dua trén it nhét s6 lwong
bit ctia luong tai UCI, s6 lugng bit CRC cho lugng tai UCI, sb luong séng mang phu moi
1 PRB, sb luong bit twong tmg voéi phuong thire didu ché, va/hoic tbc d6 ma hoa téi da. SO
lugng bit twong tng véi phuong thitc didu ché co thé 1a 1 trong trudng hop pi/2-BPSK. Sb
lugng bit trong ‘g v6i phuong thirc diéu ché c6 thé 1a 2 trong trudong hop QPSK.

Trong trudng hop thiét bi d4u cubi 1 phat luong tai UCI mot phan hoic toan bd thong
tin HARQ-ACK, yéu cdu 1ap lich va CSI, va bit CRC cho lugng tai UCI theo dinh dang
PUCCH 2, va kich thudc lugng tai UCI béng hodc 16n hon 360 bit, va déu ra cua thich tmg
tbc d6 bing hodc 16n hon 1088 bit, thiét bi dAu cubi 1, nhu minh hoa trong khéi 803 theo
hinh 8, thuc hién phan doan khéi ma trén lugng tai UCI bao gdm mot phan hodc toan bo
thong tin HARQ-ACK, yéu cau lap lich va CSI, déng thoi thém mot bit CRC vao moi bit
thong tin dugc phan doan khéi ma (con duoc goi 13 khdi ma). Thiét bi d4u cubi 1 x4c dinh
s6 lwong ti thiéu PRB cua tai nguyén PUCCH dugc tao cAu hinh boi théng s tang cao hon
sa0 cho toc do ma hoa cua tir ma hidu thu dugc bang cach ma hoa lugng tai UCI bao gbm it
nhét mot s6 hoic tit ca thong tin HARQ-ACK, yéu cau 1ap lich va CSI va céc bit CRC cho
luong tai UCI béng hoic thap hon téc o6 ma hoa duge cung cap bai thong s6 tang cao hon
PUCCH-F2-maximum-coderate. S6 PRB tdi thidu duoc cung cap dua trén it nhat sb luong
bit ctia lugng tai UCI, s6 luong bit CRC cho lugng tai UCI, s6 lwong song mang phu mdi 1
PRB, sb luong bit twong tng v6i phuong thirc didu ché, va/hoic téc 46 ma hoa tdi da. SO
lugng bit twong ung voi phuong thirc didu ché c6 thé 1a 1 trong trudng hop pi/2-BPSK. Sé
luong bit trong Gmg voi phuong thie didu ché c6 thé 1 2 trong truong hop QPSK.

Trong trudng hop thiét bi d4u cudi 1 phat lugng tai UCI mot phan hoic toan bd thong
tin HARQ-ACK, yéu ciu 1ap lich va CSI, va bit CRC cho lugng tai UCI a theo dinh dang
PUCCH 3, va kich thudc lugng tai UCI bang hozc 16n hon 360 bit, va dAu ra cua thich tng
tbc d6 bing hodc 16n hon 1088 bit, thiét bj ddu cudi 1, nhu minh hoa trong khdi 803 theo
hinh 8, thyc hién phan doan khdi ma trén luong tai UCI a bao gém mot phﬁn hodc toan bo
théng tin HARQ-ACK, yéu ciu lap lich va CSI, déng thoi thém mot bit CRC vao mdi bit
théng tin duoc phan doan khdi ma (con dugc goi 1a khéi ma). Thiét bi dau cudi 1 xac dinh
s6 luong ti thiéu PRB cua tai nguyén PUCCH duoc tao cAu hinh boi thong s6 tang cao hon
sao cho tbc d6 md hoa ctia tir ma hiéu thu dugc béng cach ma hoa lugng tai UCI a bao gém
it nhat mot sé hodc tat ca thong tin HARQ-ACK, yéu cau 1ap lich va CSI va céc bit CRC cho

luong tai UCI a bang hoic thdp hon téc d6 mi hoa duge cung cép boi thong sb tang cao hon
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PUCCH-F3-maximum-coderate. S5 PRB t6i thiéu dugc cung cip dua trén it nhit sé luong
bit cua lugng tai UCI a, sb lugng bit CRC cho lugng tdi UCI a, s6 luong song mang phu méi
1 PRB, s6 lwgng bit twong tmg voéi phuong thire diéu ché, va/hoic téc d6 ma hoa toi da. S
luong bit twong tmg véi phuong thirc didu ché c6 thé 1a 1 trong trudng hop pi/2-BPSK. S
luong bit trong tmg véi phuong thirc diéu ché c6 thé 1a 2 trong truong hgp QPSK.

Mz hidu c6 thé 14 chudi bao gdm it nhat cac bit cia UCI dugc ma hoa. M3 higu c6 thé 1
chudi dugc 4nh xa dén PRB. M4 hicu c6 thé 1a chudi dugc cung cép dua trén it nhat bude két
hop mét hodc nhiéu chudi dAu ra thich tmg tdc d6. Mot hoic nhiéu chudi dau ra thich tmg toc
d6. % c6 thé duoc cung cip dua trén it nhat budc xi Iy thich ing tdc do (thich tmg tbc d6) cua
chudi 14p héa d ctia UCL O ddy, ¢ 1a chi s6 chi bao s khéi ma. ¢ 14 chi sb chi bao gid trj tir 0
dén C - 1. C dai dién sé luong khdi ma. e biéu thi sb nguyén bat ky tir 0 d&én Euci - 1. Eucr dai
dién kich thudc chudi dau ra thich tmg tdc do ff.. n biéu thi s6 nguyén bat ky tir 0 dén N - 1. N
¢6 thé 13 86 bit duogc mi hoa cia UCH trong khdi ma thir c. N biéu thi kich thuéc cua chudi 1ap

mi d¢, ctia UCL Péu ra cta budce xit Iy thich Gmg tdc d6 c6 thé 1a chudi 1ap ma d°, ciia UCL

Chudi ddu ra thich ting tdc dd fo c6 thé 12 ffe = d°modmy. O ddy, mod (X, Y) 6 thé
12 ham xuét ra phan con lai ctia X chia cho Y. ft nhat trong truomg hop ma cuc dugc st
dung dé ma hoa kénh va Eucr 12 N hodc 16n hon, chudi dau ra thich ung tdc do % c6 thé
12 ¥ = dmod(n, ny. Chudi ma hoa d°, ctia UCI ¢6 thé duoc cung cip bang cach xen k& chudi

ma hoa duoc ma hoa theo kénh.

S6 C cua khoéi mi duge cung cap dua trén phan doan khoi ma hoa. Cac chi tiét cua

phan doan khdi ma héa s& dugc mo ta dudi day.
Trong truong hop s6 C clia khéi ma 12 mot, khdi ma co6 thé khong duoc ghép ndi.

Luong t4i UCI a c6 thé dugc cung cAp duya trén it nhat 1a théng tin HARQ-ACK, yéu cau
1ap lich (SR) va CSI. Lugng tai bao gbm lugng tai UCI a va cac bit CRC duogc thém vao lugng
tai UCI a duogc goi 1a téng luong tai. Kich thude A cta lugng tai UCI a va kich thuée Ocrce

ctia cac bit CRC tuong tmg véi lugng tai UCI a dugce goi la kich thudce cua tdng luong tai.

Do dai Eycr cia chudi dau ra thich tung tbc do dugce cung cip bai phuong trinh 1
dugc cung cip dua trén it nhét kich thuéc A cua lugng tai UCT a bao gém mot phan hoic
tAt ca thong tin HARQ-ACK, yéu ciu lap lich va CSI, kich thudc Ocrc ctia cac bit CRC
cho lugng tai UCI a, tdc d6 ma hoa tdi da Rucr™ va sb Qm cua cac bit twong g voi so
b didu ché. G day, ceil[F] 1a ham lam tron mot gia tri s F va xuat s6 nguyén 1én hon va
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gin nhat voi F. min(F1, F2) 1a ham cho ra gia tri nh6 hon cta F1 va F2. Ew dugc cung

cép dua trén it nhét phuong trinh 2.

Phuong trinh 1

Fuct = min (Eiot, ceil [(A + Ocre)/RUEH/ Q@m] - @m)
Phuong trinh 2

_ 24PUCCH A/RB PUCCH
Eiot = MRB imin * Nsc,etrl - Neymb-vct - @m

Thiét bi ddu cudi 1 x4c dinh s6 Mrp min’ UC“! ctia PRB cua tai nguyén PUCCH dua
trén it nhét Nse, iR, Neymb-ucrP VS, va Qum. Nic, crR® ¢6 thé duoc cung cip boi dinh dang
PUCCH. Nqc, cui®® c6 thé dai dién cho s6 lugng song mang phu dugc cip cho mot PRB.
Nie, etriRB ¢ thé dai dién cho sb lwgng séng mang phu khong bao gbm céc séng mang phu
do DMRS cung cép. Nie, ctriRB €6 thé dai dién cho ) luong song mang phu dugc bao gém
trong mdt PRB trong mién tan s6 va DMRS duogc 4nh xa dén. Qm c6 thé theo thu ty diéu
ché. Qm ¢ thé dai dién cho sb luong tuy thudc vao so dd diéu ché. Qm c6 thé dai dién
cho 6 luong bit co thé dugc phat trong mot ky hiéu didu ché. Qm c6 thé 13 1 trong trudng
hop pi/2-BPSK. Qm c6 thé 1a 2 trong truong hop QPSK. Téc d6 ma hoa t0i da Rucr™™ 1
tbc d6 m3 hoa dugce cung cp béi thong sb ting cao hon. Trong trudong hop dinh dang
PUCCH 2, téc d6 ma hoa tdi da Rucr™* dugc cung cip boi thong s6 ting cao hon
PUCCH-F2-maximum-coderate. Trong truong hop dinh dang PUCCH 3, tbc ¢6 ma hoa
t6i da Ruc™™ duoc cung cép boi thong sb tdng cao hon PUCCH-F3-maximum-coderate.
Trong truong hgp dinh dang PUCCH 4, tbc 46 ma hoa toi da Rycr™* duge cung cAp boi
thong sb tAng cao hon PUCCH-F4-maximum-coderate. Nsymb-uct’ " dai dién s6 ky tu
OFDM dugc st dung trong truyén dan dinh dang PUCCH 2 va/hodc dinh dang PUCCH
3 va/hoic dinh dang PUCCH 4. Trong dinh dang PUCCH 2, Nsymb-ucr *c“ ¢6 thé duoc
cung cap bai thong s6 ting cao hon PUCCH-F0-F2-number-of-symbols. Trong dinh dang
PUCCH 3 va/hoic dinh dang PUCCH 4, Ngymp-uct’ V! dai dién s6 ky tw OFDM khéng
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bao gdm sb ky tw OFDM dugc dung dé phat DMRS, va c6 thé duoc xé4c dinh bdi thong
s6 ting cao hon PUCCH-F1-F3-F4-number-of-symbols.

Phuong phap xac dinh s6 Mgpmin" " ctia PRB cua tai nguyén PUCCH dugc mo ta.
Trong truong hop thiét bi dau cudi 1 phat lugng tai UCI a ¢6 kich thude A va cac bit CRC c6
kich thuéc Ocre duoc thém vao lugng tai UCI a st dung dinh dang PUCCH 2 va/hodc dinh
dang PUCCH 3 trong s6 Mgs PV ciia PRB c6 trong tai nguyén PUCCH, thiét bi dau cudi 1
xac dinh $8 Mrpmin’VCH t4i thiéu cua PRB dugc dung dé truyén dan PUCCH. Trong tai liéu
ndy, trong trudng hop dinh dang PUCCH 2,Mgs,"U%" c6 thé duge cung cip boi thong s6 tang
cao hon PUCCH-F2-number-of-PRBs. Trong trudng hgp dinh dang PUCCH 3,Mgg UM ¢
thé dugc cung cip boi thong sb ting cao hon PUCCH-F3-number-of-PRBs. Mgp,min""““H ¢6
thé dai dién gia tri bing hodc nhd hon Mre?V“°!. Trong trudng hop Mre VCCH 14 1, thiét bj
dAu cudi 1 xac dinh s6 t6i thidu Mrg.min’ " ctia PRB thoa min bit déng thirc cta biéu thic
3. Trong trudng hop Mrs PV 16n hon 1, thiét b dAu cudi 1 xac dinh s6 tdi thidu Mrg min” "o
cia PRB thoa min ddng thoi bat ding thic cua biéu thirc 3 va/hogc bat dang thirc cia bicu
fhitc 4. Trong trudng hop thoa méan bt ding thirc cta biéu thire 5, thiét bi dau cudi 1 phat
PUCCH trong s6 Mgs V! ctia PRB. Tai ddy, toc d6 ma hoa t6i da r c6 thé 1a Ruc™.

Trong treong hop thdéa man bét déng thirc cua bidu thire 5 va béo cdo CSI dugce phin
chia, nghia 14, CSI-part 1 va/hodc CSI-part 2 duogc bao gém trong luong tai UCI a, thiét bi
dAu cudi 1 co thé thuc hién bod luong tai UCI a theo thi tu tir CSI-part 2 dén CSl-part 1.

Biéu thirc 3
(A + Ocne) < MEYSSH - NER,, - NESSSHy - Qo -7
Biéu thirc 4
(A+Ocre) > (MRB g — 1) - Necreen - Ngymotor ™ Qm -7

sc,ctrl s

Biéu thic 5

23



49774 24/55

PUCCH RB PUCCH
(A + Ocrc) > Mgg - IV, * Ngymb-UCT * Qm - T

sc,ctrl

Trong trudomg hop kich thudc A cta lugng tai UCI a nhé hon 12, bit CRC ¢6 kich
thude L1 dugc thém vao lugng tai UCI a. Trong trudng hop kich thudc A cia luong tai
UCI a bang hozc 16m hon 12 va bang hoic nhé hon 19, bit CRC c6 kich thude L2 dugce
thém vao luong tai UCI a. Trong trudng hop kich thuée A cua lugng tai UCI a bang hoic
1én hon 20, bit CRC c6 kich thudc L3 dugce thém vao lugng tai UCI a. Trong trudng hop
kich thuéc A cta luong tai UCI a bang hoic 1én hon 360 va d dai Eucr cia chudi dau ra
thich tmg téc d6 bang hodc 16n hon 1088, nghia 14, trong trudng hop phan doan khéi ma
duoc thuc hién, thiét bi ddu cudi 1 thém bit CRC c6 kich thuéc L4 vao luong tai UCI a.
Tai day, L1 c6 thé bing 0. L2 c6 thé 14 6. L3 c6 thé 1a 11. L4 c6 thé 1a 22.

Hinh 7 12 so dd minh hoa luu dd dé quyét dinh kich thuéc cua bit CRC theo phuong
an. Trong (701), thiét bi d4u cudi 1 thiét 1ap kich thudc cia lwong tai UCT a thanh A.
Trong (702), thiét bi dau cudi 1 x4c dinh kich thudc cta bit CRC dugce thém vao lugng
tai UCI a dua trén kich thude A cta lugng tai UCI a va Eucr dugce cung cip boi phuong
trinh 1. Tai day, vi du, trong trudng hgp A nho hon 12, quy trinh thuc hién chuyén sang
(703). Vi duy, trong truong hop A bang hoic 16n hon 12 va bang hodc nhé hon 19, quy
trinh thuc hién chuyén sang (704). Vi dy, trong trudng hop A bang hoidc 16n hon 20 va
nho hon 360, quy trinh thuc hién chuyén sang (705). Vi du: trong trudong hop A bang
hoic 16n hon 360 va Euc bang hodc 16n hon 1088, quy trinh thuc hién chuyén sang (706).
Noi cach khic, trong truong hop A va/hodc Euc déu dap mg diéu kién dugc quy dinh,
quy trinh thuc hién chuyén sang bat ky mot trong 36 (703) dén (706).

(703) Thiét bi dAu cudi 1 thiét 1ap kich thudc cta cac bit CRC dwgc thém vao lugng
tai UCI thanh 0.

(704) Thiét bi dAu cudi 1 thiét 1ap kich thudc cta cac bit CRC dugc thém vao lugng
tai UCI thanh 6.

(705) Thiét bi dau cudi 1 thiét 1ap kich thudc cua cc bit CRC dugc thém vao lugng
tai UCI thanh 11. Luu y 1a gia tri cua Euci ¢6 thé nho hon 1088.

(706) Thiét bi dAu cudi 1 thiét 1ap kich thudc clia cac bit CRC dugc thém vao lugng
tai UCI thanh 22.

24



49774 25/55

Luu ¥ réng trong (703) va/hodc (704), thiét bi dau cudi 1 co thé khong xem xét gia

tri cta Eucr duoc cung cap boi phuong trinh 1.
Luu § ring trong (705) va (706), gi4 tri Eucr ¢6 thé duge cung cAp bdi phuong trinh 1.

Hinh 8 13 so dd minh hoa phéan doan khdi ma dua trén kich thudc A cua luong tai
UCI a va kich thudc ctia chudi dau ra thich tng téc d6 f° theo phuong 4n. Trong 806,
liéu CSI duoc phan chia c6 trong lugng tai UCI a hay khong duoc xac dinh.

Loai b6 nghia la x6a dir liéu tir dit li¢u truyén din theo quy tdc x6a. Dt liéu bi x6a khoi
dt liéu truyén dan, nghia 13, dit lidu bi x6a c6 thé khong dugc phét. Dit ligu truyén din co
thé 1a luong tai UCI a, hodc co thé 14 téng lwong tai. Quy tic x6a co thé 1a quy tic dua trén
6 wu tién. Bo cio CSI-part 1 bao gdm bao céo Ncstpar 1" ¢6 thé 14 tong s CSI-part 1,
n. Tai day, n 6 thé 1a n = {1,2, ..., Ncstpar "¢}, Gié tri nho hon ctia n c6 thé c6 nghia 1
dd wu tién cao hon. Noi cach khac, trong truong hgp xo6a bao cdo CSI-part 1 bao gdm bao
c40 Nestpart 1P, thiét bi dau cudi 1 c6 thé ap dung budc x6a trude tién dbi véi CSI-part 1,
Nestpart 1P v tiép theo 4p dung budc x6a trude tién dbi v&i CSI-part 1, Ncsrpart 1707 -
1. B4o céo CSl-part 2 bao gdm bao c4o Nesipar 27 c6 thé 14 tong sb CSI-part 2, n. Tai
day, n c6 thé 1an = {1,2, ..., Nesipar 27P°¢}. Gid tri nho hon ctlia n c6 thé c6 nghia 1a do uu
tién cao hon. No6i cach khéc, trong trudng hop x6a bao cao CSI-part 2 bao gdm bao c4o Nesi.
vart 2P, thidt bi dAu cudi 1 ¢6 thé ap dung budc xoa trudc tién ddi véi CSI-part 2, Nestpar
yepored 3 iép theo ap dung budce x6a trude tién ddi vai CSI-part 2, Nesipar 2P - 1. C6 thé

thuc hién bude x6a luong tai UCI a theo thir ty tir CSI-part 2 dén CSlI-part 1.

(801) Thiét bi dau cudi 1 xc dinh trong 801 liéu c6 thuc hién phan doan khdi ma dua
trén it nhét kich thudc A cua luong tai UCI a, ngudng K cho kich thudc A cta lugng tai
UCI a, kich thudc Euc ciia chudi dau ra thich tmg tbc do ff. cna tong luogng tai, va ngudng
E; cho kich thuéc Eucr ctia chudi déu ra thich tng tdc d6 . Luu ¥ 1a kich thude cua cac bit
CRC duoc thém vio luong tai UCI a c6 thé dugc xac dinh dua trén it nhat kich thudc cua
UCL.

(804) Trong trueong hop kich thudc A cua lugng tai UCI a bang hodc 1én hon K; va kich
thuée Eucr chudi dAu ra thich tmg tdc do . bang hodc 16n hon Ej, thiét bi dau cudi 1 ¢6 thé
chia luong tai UCI a thanh hai (sé C ctia khdi mé 14 C = 2) trong khéi 803. Tai ddy, Ki c6 thé
14 360. E1 c6 thé 13 1088. Chudi diu ra thich tng tdc d6 ffe dugc cung cip dya trén it nhat ma

hoa kénh va xi 1y thich tmg td¢ do clia tong lrgng tai bao gdm it nhét luong tai UCI a.
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(805) Trong truong hop kich thudc A cta luong tai UCI a it nhét nho hon K; hoic
kich thuéc Euct chudi ddu ra thich tmg tdc d6 ff. it nhat nho hon Ei, cac bit CRC duge
thém vao luong tai UCI a dé thyc hién ma hoa kénh trong khéi 802. Cu thé, trong trudng
hop kich thuéc A ctia luong tai UCI a it nhat nhé hon Ki hodc kich thuée Eucr chudi dau
ra thich ung tdc do f* it nhat nho hon Ei, phan doan khdi m3 co thé khong duoc thuc
hién trén tong luong tai (hodc sb C ctia khdi ma C c6 thé 1a C = 1). Tong luong tai c6 thé

la téng luwong tai thu dugc béng cach thém céc bit CRC vao lugng tai UCI a.

(806) Trong truong hop lugng tai UCI a bao gdm CSI dugc phan chia, va théa man
biéu thirc 5, quy trinh thuc hién chuyén sang 807.

(807) Budc xda duoc 4p dung dbi véi CSI-part 2 cho dén khi bat déng thirc dugc bicu
thi trong biéu thirc SA va bit déng thirc dugce biéu thi trong biéu thire SB dugc théa man. Thiét
bi d4u cudi 1 thuc hién truyén dan st dung dinh dang PUCCH 3 tai cung mot thoi diém véi
b40 c40 Nesipart 27 CSI-part 2 duoc lua chon bing cach ap dung bude x6a doi véi luong
tai UCI theo d0 wu tién, théng tin HARQ-ACK va/hodc yéu cau lap lich va/khong Neso® CSI-
part 1. Thiét bi dau cudi 1 thuc hién truyén dan st dung dinh dang PUCCH 4 tai cung mdt thoi
diém v6i bao cao Nestpart 2P CSI-part 2 duge lwa chon bang cach ap dung budc x6a d6i voi
luong tai UCI theo dd wu tién, thong tin HARQ-ACK va/hoac yéu cau lap lich va/khéng c6
bao c4o Ncsi®® CSl-part 1. Tai diy, Ocstpart 1,n €O thé dai dién sb bit ctia bao cdo CSI-part 1
thir n. Ocsipart2,» ¢0 thé dai dién s bit ctia béo cdo CSI-part 2 theo dd vu tién thir n. Ocrc, csi-
part 1 €O thé dai dién sb bit CRC ddi véi téng s6 Dx ctia Ocstpart 1, n. Téng s6 Dn ctia Ocsipart 1,0
c6 thé 13 gi4 tri bing hodc nhd hon Ocstpart 1. Ocre, csipare2 €6 thé dai dién s6 bit CRC dbi voi
By ctia Ocsipart2,n. Tong By ctia Ocsiparc2, n ¢6 thé 1 gid tri bing hode nho hon Ocstpart2. Moi
quan hé ctia Ocre, csipart 1 + Ocre, csipart1 = Ocre €6 thé duore thiét 1ap. Oack c6 thé dai dién s

bit cia thong tin HARQ-ACK. Osg c6 thé dai dién sd bit ctia yéu cu 14p lich.

(808) Liéu lugng tai UCI c6 CSI-part 2 trong d6 budc x6a dugc ap dung thoa mén
bét ding thire dugc biéu thi bai biéu thirc 5A va bt ding thire dugce biéu thi boi bicu thire
5B hay khong dugc xac dinh. Trong truong hop bét ddng thic dugc biéu thi boi biéu thirc
5A va bat déng thitc dugc biéu thi boi biéu thttc 5B dugc thoa man, quy trinh thuc hién
chuyén sang 801. Trong trudong hop bat dang thirc dugc biéu thi boi bidu thirc SA va bat
dang thuc dugc bidu thi boi biéu thic 5B khong duge théa man, quy trinh thuc hién
chuyén sang 809. Tai diy, By dugc cung cép boi Phuong trinh 5C. Bn+1 dugc cung cip
boi phuong trinh 5D. Wy dugc cung cip bai phuong trinh SE.
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Biéu thic 5A
BN + Ocro,cst-part2 < Wi
Biéu thiic 5B
Bn+1 + Ocre,cst-partz > Wi

Phuong trinh 5C

reported
NCSI-partz

By = E OcsI-part2,n
n=1

Phuong trinh 5D

reported
NC SI-part2 +1

BN+1 = E OCSI-part2,n

n=1

Phuong trinh 5E

N
Wy = (MEgCCH . N.;;nif,rl : Ng%cb-cl}i(}l - [(OACK + Osr + Z OCSI-pa.nl,n + OCRC,CSl-purtl) /(Qm * T)]) Qmr

n=1

(809) Budc x6a dugc ap dung d6i v6i CSI-part 1 cho dén khi bat ding thirc dugc biéu
thi trong biéu thire 5F va bat déng thic duge biéu thi trong biéu thic 5G dugc thoa man.
Thiét bj dAu cudi 1 thuc hién truyén din sir dung dinh dang PUCCH 3 tai ciing mét thoi diém
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v6i bao cadoNcs®? CSI-part 1 duge lya chon béang cach ap dung budc x6a dbi voi luong tai
UCI theo d6 wu tién, thong tin HARQ-ACK va/hodc yéu ciu 1ap lich. Thiét bi dau cubi 1
thuc hién truyén dan s dung dinh dang PUCCH 4 tai cung mét thoi diém v6i bao cao Nesr@®!
CSI-part 1 duoc lya chon bing cach ap dung bude x6a ddi véi lugng tai UCI theo dd uu tién,
thong tin HARQ-ACK va/hodc yéu cau lap lich. Tai day, Dn duoc cung cap bdi phuong trinh
SH. Dx+1 duoc cung cip boi phuong trinh 51. Vi dugc cung cép bai phuong trinh 57.

Biéu thic 5F

Dy + Ocre,csi-part1 < Vi

Biéu thirc 5G
Dpyy1 + Ocre,cst-partt > Vi
Phuong trinh SH
NGB
Dy = Oack + Osr + E OcslI-partl,n
n=1
Phuong trinh 51
NEEoee, +1
Dni1=0Oack +Osr + E OcsI-part1,n
n=1

Phuong trinh 5J
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_ PUCCH RB PUCCH
Vi = RB : Nsc,ctrl " {Vsymb-UCI * Qm T

Nhu minh hoa & hinh 8, lién quan dén kich thuéc Eucr ctia chudi d4u ra thich Gmg toc
d6 ctia tong luong tai, 12 tidu chi quyét dinh déi v6i viéc thuc hién phan doan khdi ma, vin
d& xay ra vi viéc tham chiéu dé quy kich thudc cta cic bit CRC bién d6i dua vao viéc liéu
c6 su phan doan khdi mi duge ap dung hay khong (con duge goi la “vin dé con ga va qua
trimg”). Hon nita tong s6 Ocst.part 2, n thoa mén bidu thire 5A va biéu thirc 5B, nghia 13, s6
B cua céc bit ciia bdo cao CSI-part 2 tiy thudce vao tinh trang x6a dugc gidm bot moi khi
4p dung budc x6a. Vi du trong truong hgp By +1 16n hon 20 bit va By nho hon 20 bit, c6
vAn d& ma Ocrc, csi-part 2 bién dbi. Hon nita tong s6 Ocsrpart 2, n thda man biéu thuc 5F va
bidu thuc 5G, nghia 13, s6 Dy cia cac bit ctia bdo cdo CSI-part 2 tiy thudc vao tinh trang
x6a duge giam bt mdi khi tiy thudc vao bude xoa. Vi du trong truong hop Dn+1 16n hon

20 bit va Dy nhd hon 20 bit, ¢6 van d&€ ma Ocrc, cstpart 1 bién doi.

CRC duoc thém vao luong tai UCT dugce goi la cac bit CRC. Céc bit CRC tam thoi duge
tham chiéu dé chon s8 Mgz, min’ VY ctia PRB ctia tai nguyén PUCCH dugc goi 1a bit CRC ao.
Kich thudc cia cac bit CRC dugc tham chiéu dé chon s6 Mrs, min” "M ctia PRB cua tai nguyén
PUCCH duoc goi 1a kich thude cua cac bit CRC tam thoi hodc kich thude cta cac bit CRC
40. Kich thudc ctia cac bit CRC 4o c6 thé gibng hodc khéc véi kich thude cua cac bit CRC

duoc thém vao luong tai UCI. Lugng tai UCI c6 thé gibng vai lwong tai UCI a.

Kich thuéc ctia cac bit CRC 40 c6 thé 1a s6 Ocre, N+ 1 trong 905 va/hogc s6 Ocke, N
trong 906. S6 Ocre, N+ 1 trong 905 va/hodc s6 Ocre, ~ trong 906 dugc st dung dé chon s
Mg, min”"CH ctia PRB cua tai nguyén PUCCH c6 thé dugc cung cdp béi kich thude cua

cac bit CRC ao.

Kich thudc ctia cac bit CRC &o c6 thé duge cung cip duya trén it nhat kich thuéc cta
lwong tii UCI a. Kich thuéc ciia cac bit CRC 4o c6 thé duge cung cép dua trén it nhét s0 bit
ctia thong tin HARQ-ACK. Kich thudc cia cac bit CRC 4o c6 thé dugc cung cép dya trén it
nhét b bit cua yéu cau 1ap lich. Kich thuéc cua cac bit CRC o co thé dugc cung cap dua
trén it nhét 14 s6 bit caa CSI. Kich thudc cia cac bit CRC o c6 thé duge cung cip dua trén

it nhit tdng s t& hop bét ky sb bit ctia thong tin HARQ-ACK, sd bit ctia yéu cau lap lich va
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sb bit ctia CSL Kich thudc cia cac bit CRC 4o c6 thé dwgc cung cap bét ké kich thudc cia
lugng tai UCI a. Tai day, kich thudc cua cac bit CRC dugce thém vao luong tai UCI a co thé
dugc cung cap dua trén it nhat kich thudc cia lugng tai UCI a. Kich thudc cia céc bit CRC
40 c6 thé 1a gi4 tri duoc quy dinh bt ké kich thudc ctia lugng tai UCI a. Vi dy, gia tri dugc
quy dinh c6 thé 13 “0”. Gi4 tri duoc quy dinh c6 thé 14 6. Gia tri dwoc quy dinh c6 thé 12 <117,

Hinh 10 12 so d0 minh hoa luu dd dé quyét dinh kich thudc cia bit CRC 4o theo
phuong 4n. Trong (1001), thiét bi dau cudi 1 thiét 1ap kich thudc cta lugng tai UCI a
thanh A. Trong (1002), thiét bi dau cudi 1 x4c dinh kich thudc cua bit CRC &o dua trén
it nhit kich thudc A cta luong tai UCL Tai ddy, trong truong hgp A nhd hon Y1, quy
trinh thuc hién chuyén sang (1003). Trong trudng hop A bang hoic 16n hon Y1 va nho
hon Y2, quy trinh thuc hién chuyén sang (1004). Trong trudng hop A bang hoic 16n hon
hon Y2, quy trinh thuc hién chuyén sang (1005). Tai ddy, Y1 c6 thé 1a 12. Y2 c¢6 thé 1a
20. Vidu, mdi Y1 va Y2 c6 thé 1a gié tri théa man Y1 <Y2.

(1003) Thiét bi ddu cudi 1 tao cu hinh kich thudc cia cac bit CRC 4o thanh 0.
(1004) Thiét bj dau cudi 1 tao cau hinh kich thuéc cia cac bit CRC 4o thanh 6.
(1005) Thiét bi d4u cudi 1 tao cAu hinh kich thudc ctia céc bit CRC &o thanh X.

Tai dy, X c6 thé 1a X1. Trong tradng hop A nhd hon Y3, X ¢6 thé 12 X1, va trong trudng
hop A bing hogc 16n hon Y3, X ¢6 thé 1a X2. Tai ddy, Y3 c6 thé 12 360. X1 c6 thé 1a 11 hodc
22. X2 ¢6 thé 1a 22. Vi du, ddi v6i X1 va X2, X1 co thé 1a mot gié tri bang hodc nhd hon X2.

Viéc “tao cAu hinh kich thudc cia cac bit CRC ao thanh X1” ¢6 thé 1a “tao cau hinh
kich thudc cta cac bit CRC duge tham chiéu dé chon s6 Mgs, min" ! ciia PRB cuia tai
nguyén PUCCH, gia st rang phan doan kh6i ma khong duge thuc hién trén UCI luong tai
bao gdm mot phan hoic toan bo théng tin HARQ-ACK, yéu cau 1ap lich va CSL.” Néi cach
khac, trong truong hop viée tao cau hinh kich thudc cta cac bit CRC dé chon s6 Mg,
min?UCCH ciia PRB ciia tai nguyén PUCCH, thiét b dAu cudi co thé gia s phan doan khéi
ma khong dugc thuc hién trén lugng tai UCI a bao gdm mot phan hoidc toan bo théng tin
HARQ-ACK, yéu cau lap lich va CSI. Thim chi trong truong hop thiét bi dau cudi 1 gia
dinh rﬁng phan doan khdi ma khong duoc thuc hién trén lugng tai UCI a, bao gém mot
phan hodc toan bo thong tin HARQ-ACK, yéu ciu 1ap lich va CSI trong truong hop tao
cAu hinh kich thudc cta cac bit CRC dugc tham chiéu dé chon s6 Mgs, min"““! ctia PRB
cua tai nguyén PUCCH, c6 thé thuc hién phan doan khéi ma trén luong tai UCI a bao gdbm
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mot phin hodc toan bo thong tin HARQ-ACK, c6 thé xéc dinh yéu cau 1ap lich va CSI, va
kich thudc cta cac bit CRC dua trén viéc phan doan khdi ma duogc thuc hién trén luong tai

UCI, bao gdm mdt phan hodc toan bd théng tin HARQ-ACK, yéu cau 14p lich va CSL

Viéc “tao cAu hinh kich thudc cta céc bit CRC 4o thanh X2” ¢6 thé 1a “tao céu hinh
kich thuéc cia cac bit CRC dugc tham chiéu dé chon s6 Mgs, min" " cia PRB cta tai
nguyén PUCCH, gia st ring phan doan khéi ma dwogc thuc hién trén luong tai UCI a bao
gdm mot phan hodc toan b thong tin HARQ-ACK, yéu cau lap lich va CSL.” Néi cach
khéc, trong trudong hop viéc tao cAu hinh kich thuéc cta cac bit CRC dé chon s6 Mgs,
min?USCH ctia PRB ciia tai nguyén PUCCH, thiét bi dAu cudi co thé gia st rang phan doan
khdi m3 duogc thuc hién trén luong tai UCI a bao gém mot phﬁn hoac toan by thong tin
HARQ-ACK, yéu cu 1ap lich va CSI. Thim chi trong trudng hop thiét bi dau cudi 1 gia
dinh réng phan doan khdi m3 duoc thuc hién trén lugng tai UCI, bao gém mot phﬁn hoac
toan bo thong tin HARQ-ACK, yéu cau lap lich va CSI trong trudng hop tao c4u hinh kich
thudc ctia cac bit CRC dugc tham chiéu dé chon s6 Mrg, min’ "C“! ctia PRB cua tai nguyén
PUCCH, khong thé thuc hién phéan doan khéi ma trén luong tai UCI a bao gém mot phén
hodic toan b thong tin HARQ-ACK, c6 thé xac dinh yéu cau 1gp lich va CSL, va kich thude
cua cac bit CRC dua trén viéc phan doan khdi ma duge thuc hién trén lugng tai UCI a, bao

gém mot ph?m hodc toan b théng tin HARQ-ACK, yéu cu 1ap lich va CSL

Trong trudng hgp A nho hon Y3, kich thuéc cua céc bit CRC 4o co thé gidng hoic
khéc vai kich thudce cta cac bit CRC duoc thém vao lugng tai UCIL. Trong truong hop A
nho6 hon Y3, kich thuéc cta cac bit CRC 4o va kich thude cua cac bit CRC dugce thém

vao lugng tai UCI dugc cung cAp dua trén A.

Trong trudng hop A bing hogc 16n hon Y3, kich thudrc ctia cac bit CRC o c6 thé gidng
hodc khéc véi kich thudce cia cac bit CRC dugc thém vao luong tai UCI Trong truong hop
A béng hodc 16n hon Y3, kich thudc cua cac bit CRC 4o dugc cung cép dua trén A, va kich

thudce cua cac bit CRC dugce thém vao lugng tai UCI dugce cung cip dua vao A va Eucr.

Kich thuéc cia cac bit CRC do duoce cung cip bat ké kich thudce cta Eucr cua chudi

dAu ra thich tng toc do fe.

S6 Mg, min’UCCH clia PRB clia tai nguyén PUCCH duoc cung cap duwa trén it nhét
kich thudc cua cac bit CRC 4o duge cung cdp dua trén kich thuée cua lugng tai UCL

Theo phuong an nay, kich thuéc cua cac bit CRC co6 thé 13 sb bit CRC.
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Mo ta duge cung cdp vé phuong phap d x4c dinh, boi thiét bi dau cudi 1, kich
thude ctia cac bit CRC dugce thém vao luong tai UCI trong truong hop 4p dung budc xo6a
dbi voi CSI-part 2 ¢6 trong luong tai UCI a. Thiét bi ddu cudi 1 thiét 1ap sé PRB cia tai
nguyén PUCCH thanh MrsPYH, Tai day, Mrs"U°M c6 thé 1a s6 PRB dugc chi bao boi
thong sb ting cao hon PUCCH-F2-number-of-PRBs hoic PUCCH-F3-number-of-PRBs
cho truyén din PUCCH. Déi v6i dinh dang PUCCH 2, Mrs?Uc“M ¢6 thé 12 s6 PRB duoc
chi bao bai thong sb ting cao hon PUCCH-F2-number-of-PRBs cho truyén dan PUCCH.
Dbi v6i dinh dang PUCCH 3, MrsPUCCH ¢4 thé 1a s6 PRB dugc chi bao bdi thong sb tang
cao hon PUCCH-F3-number-of-PRBs cho truyén ddn PUCCH. Trong truong hop é&p
dung buédc x0a dbi voi CSlI-part 2, thiét bi ddu cudi 1 thiét lap s B cua cac bit cia CSI-
part 2 va sb Ocren ctia cac bit CRC cho By theo bét ding thuc duoc biéu thi trong Biéu
thirc 6A va thiét 1ap sb By +1 cta cac bit ciia CSI-part 2 va s6 Ocre, N+ 1 clia cac bit CRC
61 voi B+ 1 trong bat ding thirc dugc bidu thi trong Biéu thirc 6B va thuc hién budc
x6a cho dén khi bit dang thirc duoc biéu thi trong Biéu thirc 6A va bét dang thuc dugc
bidu thi trong Bidu thitc 6B ddng thdi dugc thoa man dé xac dinh By. Tai ddy, Bx c6 thé
14 s6 bit ctia CSI part 2 ctia phin thir nhat dén d6 wu tién thr Nestper 2P By + 1 ¢6 the

14 s8 bit cia CSI part 2 clia phan thir nhat dén d6 wu tién thir Nest 1-pare 2™,

Biéu thirc 6A

By + Ocro,ny < Wy

Biéu thic 6B

Bn+1+ Ocre,N+1 > Wi

Hinh 9 13 so d@d minh hoa vi du vé phuong phéap xac dinh kich thudc cta cac bit CRC
duoc thém vao lugng tai UCI trong truong hop budc x6a dugc ap dung d6i v6i CSI-phan 2 ¢6
frong luong t4i UCI a theo phuong 4n. 903 tuong tmg véi s6 B +1 bit cia CSI part 2 clia phén
thir nhét dén d6 wu tién thit Nesppar 2P + 1 va s6 Ocren+1 ctia céc bit CRC cho By+1 thu
duoc bing cach thiét 1ap sb PRB ciia tai nguyén PUCCH d6i v6i Mrs"V“H va 4p dung budc
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x6a. 903 ¢6 thé bao gdm 907 va 905. 907 c6 thé tuong tmg véi By +1 bit ctia CSI part 2 cla
phin tht nhat dén do wu tién thir Nesepar 2P + 1. 905 tuong tmg cac bit CRC duoc thém
va0 907. S8 Ocren+1 (sé bit, kich thuéec bit, kich thudc) twong ung véi 905 co thé duoc cung
cp gia sir rang budc x6a duge ap dung hogc khong duge &p dung. S6 Ocren+1 twong g voi
905 ¢6 thé duogc xac dinh dua trén Eycr duge cung cép bdi phuong trinh 1. Tai day, Eucr duge
stt dung d tinh todn Ocren+1 cta cac bit CRC 905 dugc thém vao 907 c6 thé khac véi Euer
thue té. Nighia 18, s6 Ocren-+1 clia céc bit CRC 905 dugc thém vao 907 c6 thé duge tinh ton
dua trén gid tri ctia Eucr 40. Noi cach khéc, sb bit CRC 905 c¢6 thé gidng hodc khac véi s6 bit
CRC thuc t&. S6 Ocren+1 cta cac bit CRC 905 duge thém vao 907 ¢6 thé duge xéc dinh dua
trén luu dd trong hinh 7 phu thude vao Eucr dugc cung cap boi phuong trinh 1. S5 Ocren + 1
cta cac bit CRC 905 dugc thém vao 907 co thé duoc xac dinh dya trén luu do trong hinh 10

phu thudc vao Eucr 4o duoc cung cép boi phuong trinh 1.

Trong hinh 9, s6 Ocren+1 cia cac bit CRC 905 dugce thém vao 907 co thé duoc cung
cap bang cach gia sir s6 PRB dugc chi bao béi PUCCH-F2-number-of-PRBs hodc PUCCH-
F3-number-of-PRBs. $6 Ocren + 1 ciia céc bit CRC 905 dwoc thém vao 907 co thé dugc

cung cp dya trén thong s6 tAng cao hon thw nhét.

Theo hinh 9, 901 twong tmg vé&i s6 By bit ctia CSI part 2 cta phin thir nhat dén d6 wu
fién thit Nesipart 279 va s6 Ocren clia céc bit CRC cho By thu duge bang cach thiét 1ap sb
PRB ciia tai nguyén PUCCH déi véi MrsPUCH va ap dung budc xéa. 901 ¢6 thé bao gom 904
va 906. 904 c6 thé twong ng v6i By bit ctia CSI part 2 clia phan thir nhat dén d0 wu tién thu
Nestparn 2P, 906 twong tmg céc bit CRC dugc thém vao 907. S& Ocren (s6 bit, kich thude
bit, kich thudc) twong tng vo1 906 co thé dwoc cung cap gia sir budce x6a dugce ap dung. S6
Ocren trong tng voi 906 co thé dugc xac dinh dwa trén Eucr duge cung cap boi phurong trinh
1. Tai day, Euci dugc str dung dé tinh toan OcrcN ciia cac bit CRC 906 dugc thém vao 904 co
thé khéc v6i Bucr thuce té. Nghia 13, s6 Ocren ctia céc bit CRC 906 duge thém vao 904 c6 thé
duoc tinh toan dwa trén gié tri ctia Eucr 40. N6i cach khac, s6 bit CRC 906 c6 thé giéng hodc
khac véi s6 bit CRC thuc té. S8 Ocren ctia cac bit CRC 906 dugc thém vao 904 ¢6 thé duoc
xéc dinh dya trén luu dd trong hinh 7 tiy thudc vao Eucr dugce cung cép boi phuong trinh 1.
S8 Ocre ctia céc bit CRC 906 duoc thém vao 904 ¢6 thé duge x4c dinh dua trén luu do trong

hinh 10 tuy thudc vao Eucr 4o duge cung cap boi phuong trinh 1.

Trong hinh 9, s6 Ocren+1 clia cac bit CRC 906 duge thém vao 904 c6 thé dugc cung
cp biing cach gia sir s6 PRB dugc chi bao bdi PUCCH-F2-number-of-PRBs hodc PUCCH-
33



49774 34/55

F3-number-of-PRBs. Sb Ocren +1 cua cac bit CRC 907 duge thém vao 904 cé thé duoc

cung cip dua trén thong s6 tAng cao hon thir nht.

Theo hinh 9, Wy trong 902 dugc cung cip bdi phuong trinh SE. Nhu minh hoa béi cac
bét déng thitc ctia Bidu thirc 6A va Bidu thirc 6B, thiét bi dAu cudi 1 4p dung budc x6a dbi voi
CSlI-part 2 dugc bao gbm trong lwong tai UCI a sao cho téng s6 901 ctia s6 By bit ciia CSI part
2 ctia phan thr nhit dén d6 wu tién thir Nesipar 2P va s6 Ocre, n bit CRC cho By bang hogc
nho hon Wy duge cung cip boi phuong trinh SE va téng s6 903 ctia s6 Bn+ 1 bit cia CSI part
2 clia phin thir nhat dén do wu tién thit Nestpar 2™ +1 va $6 Ocre, N+ 1 ctia bit CRC cho B
+116n hon Wy dugc cung cip boi phuong trinh 5E, d& xac dinh s6 B bit cia CSI part 2 cua
phin thr nhit dén do wu tién thir Nestpar 2™ va s6 Ocre, n ctia bit CRC cho By. Ngoai ra,
tdng s6 901 ctia s6 By bit ctia CSI part 2 ciia phan thir nhat dén d6 wu tién thir Nesipar 2"
vi 86 Ocre, v ctia bit CRC cho By bing hoic nhé hon Wi cho boi Phuong trinh SE ¢ thé c6
nghia 13 t6c d6 ma Ry cia tdng lugng tai trong trudng hop thiét 1ap s6 PRB ctia tai nguyén
PUCCH thanh Mgs""“H bing hoic nhé hon téc d6 ma r. Tai déy, tdc d6 ma Ry cta tong

lugng tai co thd dwoc cung chp dua trén s6 Mrs*V““! ctia PRB ctia tai nguyén PUCCH.

Mo ta dugc cung cdp vé phuong phap dé xac dinh, boi thiét bi dau cudi 1, kich
thude cta cac bit CRC dugc thém vao lugng tai UCI trong truong hop 4p dung budce xoa
d6i voi CSI-part 1 ¢6 trong lugng tai UCI a. Thiét bi d4u cudi 1 thiét 1ap sb PRB cua tai
nguyén PUCCH thanh MrgPUCCH. Tai day, Mrs""C“! c6 thé 1a sb PRB dugc chi bo boi
thong s ting cao hon PUCCH-F2-number-of-PRBs hodc PUCCH-F3-number-of-PRBs
cho truyén din PUCCH. Déi v6i dinh dang PUCCH 2, MrsPU“! ¢6 thé 1a s6 PRB duogc
chi b4o boi thong sb tang cao hon PUCCH-F2-number-of-PRBs cho truyén dan PUCCH.
Dbi v6i dinh dang PUCCH 3, MrsPUSCH ¢6 thé 1a s6 PRB dugc chi bao boi thong so tang
cao hon PUCCH-F3-number-of-PRBs cho truyén din PUCCH. Trong truong hop ap
dung budc xda ddi véi CSI-part 1, thiét bj diu cudi 1 thiét 1ap sé Dx cua cac bit ciia CSI-
part 1 va s6 Ocrc, ~ ctia céc bit CRC cho Dy theo bét ddng thuc duge biéu thi trong Biéu
thiic 7A va thiét 1ap s6 D+ 1 ctia céc bit ctia CSI-part 1 va s6 Ocre, N+ 1 ctia céc bit CRC
ddi véi Dx + 1 trong bAt déng thire dugc biéu thi trong Biéu thac 7B va thuc hién budc
x6a cho dén khi bt dang thirc duge biéu thi trong Biéu thirc 7A va bt dang thirc dugc
bidu thi trong Biu thitc 7B déng thoi dugc thoa man dé xac dinh Dy. Tai day, Dx c6 thé
1a s6 bit ctia CSI part 1 cua phén thi nhat dén do uu tién th Nes-par jreported Dy c6 thé

14 s6 bit ctia CSI part 1 ctia phan thir nhat dén d6 wu tién thit Nestr 1-part 2P0
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Biéu thic 7A

Dy 4+ Ocre,ny < Vi

Biéu thic 7B

Dn41 4+ Ocre,Nn+1 > Viu

Hinh 11 1a so d6 minh hoa vi du vé& phuong phap xac dinh kich thuéc cta cac bit CRC
duoc thém vao lugng tai UCI trong trudng hgp budce x6a dugc ap dung d6i voi CSI-part 1 ¢6
trong luong tai UCI a theo phuong én. 1103 twong ing voi s6 D1 bit ctia CSI part 1 ctia
phén thi nhat dén d6 wu tién thir Nesppar 197 + 1 va s6 Ocren+1 cia cac bit CRC cho Dn+
| thu duoc bing cach thiét 1ap sé PRB ciia tai nguyén PUCCH d6i v6i Mrs*V““M va 4p dung
budc x6a. 1103 ¢6 thé bao gdbm 1107 va 1105. 1107 c6 thé tuong ing Dn+1 bit cua CSI part 1
cta phin thi nhét dén d6 wu tién thir Neskpar 1P + 1. 1105 tuong tmg céc bit CRC duoc
thém vao 1107. S8 Ocren+1 (s6 bit, kich thude bit, kich thudc) twong tmg véi 1105 ¢o thé
duoc cung cip gia sir rang budce xéa dugce ap dung hodc khong duge ap dung. S6 OcreN +1
twong tmg v6i 1105 ¢o thé duge x4c dinh dua trén Eucr dugce cung cap boi phuong trinh 1. Tai
day, Eucr duoc st dung dé tinh toan Ocren+1 ctia cac bit CRC 1105 duge thém vao 1107 ¢6
thé khac v6i Eucr thuc té. Nghia 1a, s6 Ocren+1 cta cac bit CRC 1105 dugce thém vao 1107
c6 thé duoc tinh toan dya trén gid tri ctia Eucr 40. Noi cach khac, s6 bit CRC 1105 c6 thé gibng
hoic khac vai sb bit CRC thuc té. S6 Ocren+1 clia céc bit CRC 1105 dugc thém vao 1107 co
thé duge xac dinh dua trén luu dd trong hinh 7 tiy thudc vao Eucr duge cung cap boi phuong
trinh 1. S8 Ocren+1 ctia cac bit CRC 1105 duge thém vao 1107 ¢6 thé duoc xé4c dinh dua trén

luu dd theo hinh 10 tiy thudce vao Eucr 4o duge cho boi phuong trinh 1.

Trong hinh 11, $6 Ocren+1 ctia cac bit CRC 1105 duge thém vao 1107 ¢6 thé dugc
cung cép bang cach gia sir s6 PRB dugc chi bao boi PUCCH-F2-number-of-PRBs hodc
PUCCH-F3-number-of-PRBs. S6 Ocrcn+1 cua cac bit CRC 1105 dugc thém vao 1107

c6 thé dugc cung cip dua trén thong s6 tng cao hon th nhét.
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Theo hinh 11, 1101 twong tng v&i sé Dy bit ctia CSI part 1 ctia phin thtr nhat dén do
wru tién thir Nesipare 11794 va s6 Ocren cta cée bit CRC cho Dy thu duoc bang céch thiét
lap s6 PRB cua tai nguyén PUCCH dbi véi MrsPUCH va ap dung budc xda. 1101 ¢6 thé
bao gdm 1104 va 1106. 1104 c6 thé twong (g Dy bit ctia CSI part 1 ctia phéan thir nhit dén
d0 wu tién thir Nespar: 17P°74. 1106 twong tng cac bit CRC dugc thém vao phan 1107. S6
Ocre (6 bit, kich thuée bit, kich thudc) twong tmg véi 1106 c6 thé duge cung cép gia st
rang bude x6a dugc 4p dung. S6 Ocren twong tmg véi 1106 ¢6 thé dugc xéac dinh dua trén
Eucar dugce cho béi phuong trinh 1. Tai day, Euct duoc sit dung dé tinh toan Ocre N clia cac
bit CRC tuong tng 1106 dugc thém vao 1104 co thé khac véi Eucr thuc té. Nghia 13, s6
Ocren cua cac bit CRC 1106 dugce thém vao 1104 ¢o6 thé duoc tinh toan dya trén gia tri
cta Eucr 0. Noi cach khac, sé bit CRC 1106 ¢6 thé gidng hoic khac vdi s6 bit CRC thuc
t8. S6 Ocren clia céc bit CRC 1106 duoc thém vao 1104 c6 thé duoc xac dinh dya trén luu
dd trong hinh 7 tuy thudc vao Eucr duge cho béi phuong trinh 1. S Ocren ciia céc bit
CRC 1106 dugc thém vao 1104 cé thé duoc xac dinh dua trén luu dd trong hinh 10 tuy

thudc vao Eucr 4o duge cung cip boi phuong trinh 1.

Trong hinh 11, $6 Ocren+1 ctia cac bit CRC 1106 dugc thém vao 1104 ¢6 thé duge
cung cip bang cach gia sir s6 PRB duogc chi bao béi PUCCH-F2-number-of-PRBs hodc
PUCCH-F3-number-of-PRBs. S8 Ocrcn+1 ctia cac bit CRC 1107 duge thém vao 1104

c6 thé dugc cung cip dua trén thong sb ting cao hon tha nhét.

Theo hinh 11, Wy tuong tng v6i phan duge biéu thi boi 1102 duge cho boi phuong
trinh 5J. Nhu minh hoa bai cic bit déng thic cia Bidu thirc 7A va Biéu thiic 7B, thiét bi dau
cudi 1 4p dung budc x6a dbi v6i CSI-part 1 duge bao gdm trong lugng tai UCI a sao cho
tdng s6 1101 ciia s6 D bit clia CSI part 1 ctia phin thi nhat dén do wu tién thir Nest.pare ™
va $6 Ocre, x bit CRC cho D bang hodc nho hon Wy duge cho bdi phuong trinh 57 va tong
s6 tuong tng véi phan 1103 cia s D1 bit ciia CSI part 1 cta phan tht nhét doi véi do wu
tidn thit Nesipar 17774 +1 va s6 Ocre, N+ 1 ciia bit CRC cho B+ 1 16n hon W duoc cung cép
boi phuong trinh 57, dé x4c dinh s6 Dy bit ctia CSI part 1 ctia phan thir nhat dén do wu tién
thtt Nestpare /P va s6 Ocren cta bit CRC cho Dn. Ngodi ra, téng s6 tuong tmg véi phan
1101 ciia s& Dy bit ctia CSI part 1 ctia phan thir nhat dén d6 wu tién thir Neskpar 1P va s6
Ocre,n ctia bit CRC cho Dy bing hodc nhd hon Vi cho boi Phuong trinh 57 ¢6 thé ¢6 nghia
13 tdc d6 ma Ry cua tdng lugng tai trong trudong hop thiét 1ap sb PRB cla tai nguyén PUCCH
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thanh Mgs""“" bing hodc nhé hon tdc do ma r. Tai ddy, tbc d6 ma Ry ciia tong lugng tai

6 thé duoc cung cip dua trén s6 Mrs"VC“M ctia PRB ciia tai nguyén PUCCH.
g cap guy

Sau diy, cdc phuong 4n thuc hién khac nhau cta thiét bi dau cudi 1 va thiét bi tram

gbc 3 theo phuong 4n hién tai s& dugc mo ta.

(1) Phuong 4n th nhét theo sang ché 12 thiét bi dAu cudi bao gdm bd phan ma héa duge
tao cAu hinh dé ma hoa lugng tai thong tin diéu khién duong 1én (UCT) va dé thuc hién so khép
tdc d6 ctia cac bit dwoc ma hoa cta lugng tai; va bd phat duoc tao cAu hinh dé phat UCI, trong
d6 lugng tai bao gdm mot phan hoic toan bo thong tin bao nhan yéu cau l3p lai tw dong hon
hop (HARQ-ACK), yéu cau lap lich va thong tin trang thai kénh (CSI), d6 dai Eucr cta chudi
d4u ra ciia bude thich ung tdc do duoc cung cép dua trén Ocrc s6 thtt nhét cta bit kiém tra do
du vong (CRC), Ocrc s thir nhét ctia bit CRC dugc cung cip dua trén kich thudce cua lugng
ti va kich thudc ctia bit CRC thit hai duoc thém vao luong tai dugc cung cip dua trén kich

thudce cia lugng tai va dd dai Euct ctia chudi dau ra cua bude thich timg téc do.

(2) Phuong 4n thé: hai theo séng ché 1a thiét bi dau cubi bao gdm bd phat duoc tao cau
hinh d phét kénh diéu khién vt ly dudng 1én (PUCCH), trong d6 s6 Nestpara™™ ciia phan
thong tin trang thai kénh (CSI) part 2 dugc phat trén PUCCH dugc cung cép sao cho tong clia
téng s6 phan Neskpar2™" + 1 ctia CSI part 2 va 36 Ocre,csipar2 thit nhét cia bit kiém tra d6
du vong (CRC) 16n hon W, s6 bit CRC tht nhéit dugc cung cap dua trén tdng sb phan Nesr.
par2™ P04 + 1 ctia CSI part 2, va phén Nesrpar2™ + 1 ctia CSI part 2 bao gdm c4c phan ca

CSI part 2 v6i d6 uu tién tir wu tién tha nhit dén wu tién thit Nesparn™P + 1.

(3) Phuong an th hai theo sang ché, s6 Ncstpar2™Pod ctia phén ciia CSI part 2 duge
phat trén PUCCH duoc cung cép sao cho tong cia tdng s6 phan Nesipar™™™ + 1 cla
CSI part 2 va s& Ocre,csipar thit hai ciia bit CRC nhé hon hodc bang W, s bit CRC thu
hai dugc cung cip dua trén tdng sb ciia phan Nesrpara™°™ + 1 cta CSI part 2, va phan
Nestpar2™ed + 1 ctia CSI part 2 bao gdm cac phan ctia CSI part 2 véi do vu tién tir vu

tién thit nhit dén vu tién thir Nestpara™Ped + 1.
(4) Phuong 4n thi hai theo sang ché, bd phat phat PUCCH bao gém cac phan Ncst.
part2Po1ed ctia CSI part 2, va s6 bit CRC dugc thém vao cac phan Nesipar™™ ctia CSI

part 2 12 s bit CRC thit hai.
(5) Phuong an tht ba theo sang ché 1a thiét bi tram tc bao gdm bd thu dugc tao ciu
hinh dé giai ma lugng tai thong tin diéu khién duong lén (UCI); va thu UCI, trong d6
37



49774 38/55

lwong tai bao gdm mot phéan hoic toan bd thong tin bdo nhan yéu cau lap lai tw dong hon
hop (HARQ-ACK), yéu ciu l4p lich va thong tin trang thai kénh (CSI), 46 dai Eucr cta
chudi dau ra cta bugc thich tng téc dd ctia cac ma dugc ma hoa trong lugng tai boi thiét
bi dAu cudi duge cung cp dua trén Ocrc s6 thir nhét cua bit kiém tra do du vong (CRC),
Ocre s6 thit nhét cta bit CRC duogc cung cip dua trén kich thuée cta lugng tai va kich
thude ctia bit CRC tht hai dugc thém vao luong tai dugce cung cép dwa trén kich thuée
cta luong tai va do dai Eucr cia chudi d4u ra clia budc thich tng téc do. O day, thiét bi

tram goc co6 thé giai ma lugng tai cua UCI dya trén do dai Eucr cua chudi déu ra.

(6) Phuong an tht tu theo sang ché 12 thiét bi tram gdc bao gdm bd thu dugc tao cau
hinh d& thu kénh diéu khién vat 1y duong 1én (PUCCH), trong d6 s6 Nesipar2™ clia phan
thong tin trang thai kénh (CSI) part 2 dugc phat trén PUCCH dugc cung cép sao cho tong
clia tong s phan Nesipar™™ + 1 ctia CSI part 2 va s6 Ocrecsipar thit nhat ctia bit kiém
tra d6 du vong (CRC) 16n hon W, s6 bit CRC thir nhit duoc cung cap dua trén tong s6 phan
Nestpar2™°d + 1 ctia CSI part 2, va phan Nesppar™ + 1 ctia CSI part 2 bao gdm cac phan

ctia CSI part 2 v6i d6 wu tién tir wu tién tha nhit dén wu tién thir Nestparn™ + 1.

(7) Phuong an thr tu theo sang ché, s6 Nestpar2™° ctia phan cta CSI part 2 dugc
phat trén PUCCH duoc cung cip sao cho téng ca tong s6 phan Nesipar2™P™¢ + 1 cua
CSI part 2 va s6 Ocre,cstpar thi hai ctia bit CRC 16n hon W, s6 bit CRC thtr hai dugc
cung cip dua trén tdng s6 phan Nesrpar2™P ¢ + 1 ctia CSI part 2, va phan Ncsrpare PO
+ 1 cia CSI part 2 bao gdm cac phan ciia CSI part 2 v6i d6 uu tién tir vu tién thi nhét

dén wu tién thir Nestpar™POred + 1.

(8) Phuong éan thtr tu theo sang ché, b6 thu thu PUCCH bao gdm cac phan Nesi
sar™®Ped clia CSI part 2, va s6 bit CRC duoc thém vao céc phan Nesipar2P™ clia CSI

part 2 14 s6 bit CRC thit hai.

Diéu nay cho phép thiét bi dau cudi 1 va thiét bi tram gdc 3 thuc hién thu va phat

hiéu qua trong duong 1én.

Chuong trinh chay trén mdi thiét bi tram gbc 3 va thiét bi d4u cubi 1 theo mot
phuong an cua sang ché c6 thé 1a chuong trinh (chwong trinh lam cho may tinh hoat déng)
diéu khién b6 xut 1y trung tim (CPU) va thiét bi twong tw sao cho chwong trinh nhén dang
cac chirc nang theo phuong an dugc mo ta & phan trén theo mdt phuong an ctia sng ché.

Nhitng thong tin dugc xtr ly trong cac thiét bi nay dugc luu trit tam thoi trong Bo nhé
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truy cip ngau nhién (RAM) trong khi dang dugc xir ly. Sau do, thong tin dugc luu trir
trong cac loai bd nhd chi doc (ROM) khéc nhau, chéng han nhu Flash ROM va 5 dia
ctmg (HDD), va khi can thiét s& dugc doc boi CPU dé stra d6i hodc ghi lai.

Luu ¥ 12 thiét bj ddu cudi 1 va thiét bi tram gdc 3 theo phuong an dwoc mo ta ¢ trén
¢6 thé duge may tinh thyc hién mot phan. Trong trudng hop ndy, chuong trinh nhan dang
céc chire ning diéu khién nay co thé dugc ghi trong moi trudng c6 thé doc dugc trén may
tinh khién hé théng may tinh doc chuong trinh dugc ghi trong méi treong ghi dé thuc
hién trién khai.

Luu ¥ ring gia dinh “hé théng méy tinh” & day noi dén hé thong may tinh dugc tich
hop vao thiét bi diu cudi 1 hodc thiét bj tram gdc 3, va hé thong may tinh bao gom hé diu
hanh va cac bd phan phin climg nhu thiét bi ngoai vi. Hon nita, “méi truong ghi may tinh
c6 thé doc” dé cip dén phuong tién c6 thé di chuyén chang han nhu dia mém, dia tir quang,

ROM, va CD-ROM, va thiét bi luu trit nhu § dia ctng tich hop trong hé théng may tinh.

“MOoi truong ghi ma may tinh co thé doc” c6 thé bao gdm méi truong luu trit dong
chuong trinh trong thoi gian ngdn, chang han nhu duong truyén dugc ding dé phat
chuong trinh qua mang nhu Internet hodc duong truyén nhu dudng diy dién thoai, va
mbi trudng luu giit, trong trudng hop ¢6 luu gilt, chuong trinh trong thoi gian 4n dinh,
nhu bd nhé kha bién trong hé théng may tinh hoat dong dudi dang may cha hodc may
khach. Chuong trinh co thé duoc tao cAu hinh dé thuc hién mot sb chuc nang dugc mo ta
& trén, va cling co thé duoc tao cdu hinh dé co kha ning thuc hién cac chic nang dugc

mo ta & trén két hop véi chuong trinh da duge ghi trong hé théng may tinh.

Hon nita, thiét bi tram géc 3 theo phuong an dugc md td & trén co thé duoc thuc
hién du6i dang t& hop (nhém thiét bi) bao gdm nhiéu thiét bi. Mi thiét bi trong s6 céc
thit bi chu thanh nhom thiét bi c6 thé bao gdm mot s6 hodc tat ca cac phan trong mdi
chirc ning hoic mdi khdi chirc ning cua thiét bi tram gbc 3 theo phuwong 4n duge mo ta
& trén. Nhom thiét bi duoc yéu ciu phai c6 tip hop hoan chinh cac chirc nang hodc cac
khéi chire ning thiét bi tram gbc 3. Ngoai ra, thiét bi d4u cubi 1 theo phuong an dugc mod

t& & trén ciing co thé giao tiép vai thiét bi tram gbc dudi dang td hop.

Hon ntra, thiét bi tram géc 3 theo phuong an dugc mo ta & trén co thé phuc vu nhu

la Mang truy nhép vo tuyén mat dat toan ciu tién hoa (Evolved Universal Terrestrial
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Radio Access Network, EUTRAN). Ngoai ra, thiét bi tram géc 3 theo phuong &n dugc

mo ta & trén c6 thé cd mot sd hodc tat ca cac chirc nang cua nut cao hon eNodeB.

Ngoai ra, mot s6 hodc tit ca cac phﬁn ctia mdi thiét bi dau cubi 1 va thiét bi tram géc 3
theo phuong an dugc md ta & trén thong thuong co thé duoc trién khai dudi dang LSI 1a mach
tich hop hoic c6 thé duoc trién khai dudi dang bd chip. Céc khdi chire ning ctia mdi thiét bi
dau cudi 1 va thiét bi tram géc 3 ¢6 thé dugce thuc hién riéng dudi dang mot chip, hodc mot )
hoic tit ca cac khéi chitc ning c6 thé dugc tich hop vao chip. K§ thuét tich hop mach khong
gi61 han trong LSI, va c6 thé duogc thuc hién véi mach chuyén dung hodc bd xir Iy da dung.
Ngoai ra, trong trudong hop voi nhitng cai tién vé& cong nghé ban dan, xuét hién cong nghé tich

hop mach thay thé LSL, thi cling c6 thé sir dung mach tich hop dua trén cong nghé nay.

Ngoai ra, theo phuong 4n duwgc mo ta ¢ phén trén, thiét b dAu cudi duge mo ta dudi dang
vi du 12 thiét bi truyén thong, nhung sang ché khong bi giéi han & thiét bi dau cudi ndy, va co
thé duoc 4p dung cho thiét bi dAu cudi hodc thiét bi truyén thong cia thiét bi dién tir loai cb
dinh hoic khong di chuyén dugc 18p dit trong nha hodc ngoai troi, ching han nhu thiét bi m
thanh-hinh anh (AV), thiét bi nha bép, thiét bi 1am sach hogc thiét bi rira, thiét bi diéu hoa
khong khi, thiét bi vin phong, thiét bi ban hang tu dong, va cac thiét bi gia dung khac.

Céc phuong an cta sang ché d3 duge mo ta chi tiét & trén theo cc hinh v&, nhung
cAu hinh cu thé khong giéi han & nhitng phuong an nay va bao gdm, vi du, phuong 4n
stra d6i thiét ké thudc pham vi va khong tach roi chu dé cua sang ché. Ngoaira, co thé co
nhidu phuong 4n cai bién nam trong pham vi ctia mot phuong 4n thuc hién cta sang ché
duge xac dinh theo cac diém yéu ciu bao ho va cac phuong an duge thuc hién bang cach
két hop hop 1y cac phuong tién k§ thuat duoc bdc 16 theo cac phwong an khéac nhau cling
nam trong pham vi k¥ thut ctia sang ché. Ngoai ra, cdu hinh trong d6 cac phan tir cau
thanh c6 cung tic dung dugc thay thé cho nhau trong cdc phuong an twong tng cua sang
ché ciing nam trong pham vi k¥ thuét cua sang ché.

Don xin cip bang sang ché nay yéu ciu quyén uu tién dwa trén don JP 2018-07368
ndp ngay 6 thang 4 ndm 2018, vdi ndi dung duoc két hop vao don nay bang vién dan.
Kha nang ap dung cong nghiép

Phuong an thuc hién cua sang ché c6 thé dugc sir dung trong, vi dy, hé théng truyén
théng, thiét bi giao tiép (vi dy, thiét bi dién thoai di dong, thiét bi tram géc, thiét bi LAN khong
ddy, hodc thiét bi cam bién), mach tich hop (vi dy, chip truyén thong), hodc chuong trinh.
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Danh sach ky hiéu tham chiéu
1 (1A, 1B, 1C) Thiét bi dau cudi
3 Thiét bi tram gbc
10 B phén thu va/hoac phat vo tuyén
11 B phan anten
12 BG phan RF
13 B6 phén bing goc
14 B6 xtt 1y tang cao hon
15 Bo xtt 1y ting diéu khién truy nhap moi truong
16 Bo xtr Iy tAng diéu khién tai nguyén vo tuyén
30 Bo phén thu va/hodc phét vo tuyén
31 B4 phén anten
32 B phéan RF
33 B phan biang gdc
34 Bo xu ly ting cao hon
35 Bo xu 1y ting diéu khién truy nhap méi trudng

36 Bo xu ly tang diéu khién tai nguyén vo tuyén
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YEU CAU BAO HQ
1. Thiét bi d4u cudi bao gom:
bd phan ma hoa duoc tao cAu hinh dé m3 héa lugng tai thong tin didu khién duong
1én (UCI, uplink control information) va thuc hién thich tng tdc d6 cua cac bit dugc ma
hoa cta luong tai dé tao ra chudi dAu ra, luong tai bao gom it nhit mot trong sb thong tin
b4o nhan yéu cau lap lai tw dong hon hgp (HARQ-ACK, hybrid automatic repeat request-
acknowledgement), yéu cau lap lich, va thong tin trang thai kénh (CSI, channel state

information); va

bd phat duoc tao céu hinh dé phat chudi d4u ra, trong d6 bo phan ma hoa con dugce

tao cau hinh deé:

xac dinh sb lugng bit kiém tra d6 du vong thir nhit (CRC) dya trén kich thudc cta

lugng tai,

s6 luong bit CRC thir nhit bang 0 trong truong hop kich thudc cia lugng tai nho
hon 12 bit,

s6 lugng bit CRC thir nhit bang 6 trong trudng hop kich thude cua lugng tai bang

hodc 16n hon 12 bit va nho hon 20 bit, va

s6 lugng bit CRC thit nhit bing 11 trong trudng hop kich thude cua luong téi bing
hodc 16n hon 20 bit;

x4c dinh d6 dai cta chudi dau ra dya trén kich thudc cta luong tai, s6 lugng bit

CRC thir nhit, va téc d6 ma hoa t6i da; va

xac dinh sb luong bit CRC thir hai dugc thém vao luong tai trude khi lugng tai

duoc ma hoa, dua trén kich thudce cua lugng tai va do dai cta chuoi dau ra.
2. Thiét bi tram gdc bao gom:

b6 thu duoc tao cdu hinh dé giai ma lugng tai cua thong tin didu khién duong Ién

(UCI) va thu UCI, trong do:

luong tai bao gom it nhat mot trong sb thong tin bao nhan yéu cau lap lai ty dong
hon hop (HARQ-ACK), yéu cau lap lich, va thong tin trang thai kénh (CSI), va bg thu con

duoc tao cau hinh dé:
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x4c dinh sb lugng bit kiém tra 6 du vong thir nhét (CRC) dua trén kich thuge cua

lugng tai,

s6 luong bit CRC thir nhét bang 0 trong trudng hop kich thudc cua luong tai nhé
hon 12 bit,

s6 luong bit CRC thir nhat bing 6 trong truong hop kich thudc cla luong tai bing
hodc 16n hon 12 bit va nhé hon 20 bit, va

s6 luong bit CRC thir nhét bang 11 trong truong hop kich thudc cia luong tai bang
hodc 16n hon 20 bit;

xéc dinh d6 dai ctia chudi dAu ra cta thiét bj diu cudi thye hién thich Gng toc do
cla cac bit dugc ma hoa trong luong tai dya trén kich thude cua luong tai, s6 luong bit
CRC thir nhét, va téc 46 mi hoa t6i da; va

x4c dinh $b luong bit CRC tht hai duge thém vao lugng tai trude khi lugng tai
duoc ma hoa, dua trén kich thudce cua luong ti va do dai cua chudi dau ra.
3. Phuong phap truyén thong dung cho thiét bi du cudi, phwong phap truyén thong nay
bao gdém cac budc:

ma hoa lugng tai cia thong tin diéu khién duong 1én (UCI), lugng tai bao gdm it
nhat mét trong s thong tin bao nhan yéu cau 1dp lai tw dong hon hop (HARK-ACK), yéu
ciu 1ap lich, va thong tin trang thai kénh (CSI);

thuc hién thich img tdc do ctia cac bit duoc ma hoa trong lugng tai dé tao ra chudi
du ra; va

truyén chudi déu ra, trong d6 budc ma hoa lugng tai cua UCI bao gom:

xéc dinh sb luong bit kiém tra d6 du vong thi nhat (CRC) dya trén kich thude cua
luong tai,

s6 luong bit CRC thir nhét bang 0 trong trudng hop kich thude ctia lugng tai nho
hon 12 bit,

s6 luong bit CRC thir nhét bang 6 trong trudng hop kich thudce cua lugng tai bang
ho#c 16n hon 12 bit va nhé hon 20 bit, va

s6 Iuong bit CRC thir nhat bing 11 trong trudng hop kich thuéc ctia lugng tai bing
hodc 16n hon 20 bit;
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x4c dinh d6 dai cta chudi dau ra dya trén kich thudce cua luong tai, s6 luong bit

CRC s6 thir nhit, va tdc d6 mi hoa tdi da; va

x4c dinh s6 Iwgng bit CRC thtr hai duge thém vao luong tai trude khi luong tai

duoc ma hoa, dua trén kich thudce cta lugng tai va d¢ dai ctia chuoi déu ra.
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