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(57) Sang ché dé cap dén phuong phap, thiét bi va hé thdng tiép nhan dit liéu dudng
xubng va truyén din HARQ-ACK trong hé thdng truyén théng khong day. Theo sang ché,
trong phuong phap, thiét bi va hé théng tiép nhan dit liéu dudng xubng va truyén dan
HARQ-ACK, kénh diéu khién duong xudng vat 1y (physical downlink control channel,
PDCCH) tht nhét dé 14p lich kénh chia sé¢ duong xubng vat ly (physical downlink shared
channel, PDSCH) thtr nhét dugc nhan, va PDCCH tht hai dé 1ap lich PDSCH thtr hai dugc
nhan. Sau d6, théng tin diéu khién duong 1én (uplink control information, UCI) bao gdm
bang ma bao nhan (acknowledge, ACK) yéu cAu lap lai tw dong lai (hybrid automatic repeat
request, HARQ) cho PDSCH thtr nhéit va PDSCH th& hai duoc truyén dén tram co so.

Nhan PDCCH thi nhat dé ldp lich kénh chia
sé dudng xuong vit ly (PDSCH) thir nhat
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Linh vue k§ thuét dwoc dé cap

Sang ché d& cap dén hé théng truyén thong khong day, va cu thé hon 13, séng ché dé
cip dén cudc truyén dan dir liéu dudng xudng va cudc truyen dan bao nhén cho cudc truyén

dan dit liéu duong xudng trong hé théng truyén thong khong day.
Tinh trang ky thuit cta sang ché

3GPP LTE(-A) xéc dinh céc kénh vat Iy dudng 1én/duong xudng dé truyén cac tin
hiéu 16p vat 1y. Vi du, kénh chia sé duong lén vat ly (physical uplink shared channel,
PUSCH) ma la kénh vat 1y dé truyén dir liéu thong qua dudng 1én, kénh diéu khién duong
1én vat 1y (physical uplink control channel, PUCCH) dé truyén tin hiéu diéu khién, kénh
truy cdp ngiu nhién vat ly (physical uplink control channel, PRACH) va dang tuong tu
dugce xac dinh, va c¢6 kénh chia sé duong xubng vat 1y (physical downlink shared channel,
PDSCH) dé truyén dit liéu dén dwong xudng ciing nhu kénh chi bao dinh dang diéu khién
vét Iy (physical downlink shared channel, PCFICH) dé truyén céc tin hi¢u diéu khién L1/L.2,
kénh diéu khién dudng xudng vat 1y (physical downlink control channel, PDCCH), kénh
chi bao ARQ lai vt ly (physical hybrid ARQ indicator channel, PHICH) dang tuong tu.

Cac kénh diéu khién dudong xubng (PDCCH/EPDCCH) trong sb cac kénh & trén la
céc kénh dé tram co s& truyén thong tin didu khién cp phat lap lich duong lén/dudng
xubng, théng tin didu khién cong sudt truyén duong 1én va thong tin diéu khién khac dén
mdt hogc nhidu thiét bi ngudi ding. Vi cac tai nguyén kha dung cho PDCCH ma c6 thé
dugc truyén boi tram co s& tai mot thoi diém 1a giéi han, nén cdc tai nguyén khac nhau
khong thé dugc cép phéat cho mdi thiét bi nguoi ding, va thong tin diéu khién nén duoc
truyén dén thiét bi nguoi ding bét ky bang cach chia sé cac tai nguyén. Vi du, 3GPP LTE(-
A), bdn phan tir tai nguyén (resource element, RE) c6 thé dugc nhom dé tao ra nhom phan
tir tai nguyén (resource element group, REG), chin phan tir kénh didu khién (control
channel element, CCE) c6 thé dugc tao ra, céc tai nguyén c6 kha nang két hop va giri mot
hozic nhiéu CCE c6 thé dugc thong béo cho thiét bi ngudi dung, va céac thiét bi nguoi dung
c6 thé chia sé va sir dung cac CCE nay. O day, s6 luong CCE duge két hop dugc goi 1a muc
t& hop CCE, va tai nguyén ma CCE dugc cép phat theo mirc t6 hop CCE kha thi duge goi

la khdng gian tim kiém. Khong gian tim kiém c6 thé bao gdm khong gian tim kiém chung
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duoc xac dinh cho mdi tram co s& va khong gian tim kiém thiét bi dau cudi cu thé hodc UE
cu thé duoc xac dinh déi véi mdi thiét bi ngudi ding. Thiét bi ngudi ding thue hién viée
giai ma d6i véi sb luong trudong hop cla tAt ca cac to hop CCE kha thi trong khong gian tim
kiém, va c6 thé nhan biét xem thiét bi nguoi diung c6 thuéc PDCCH hay khong thong qua
mi dinh danh thiét bi ngudi dung (user equipment, UE) dugc bao gbm trong PDCCH. Do
do, hoat dong nay cua thiét bi nguoi dung can thoi gian dai dé giai ma PDCCH va khong

thé tranh khoi viée khién luong tiéu thu nang lugng 1on.

Céc nd luc duge thuc hién dé phat trién hé théng truyén théng 5G dugc cai thién
hogc hé thdng truyén thong trude 5G dé thoa man nhu cau luu luong dit liéu khong day ma
dang gia ting sau su thuong mai hoa cta hé théng truyén thong 4G. Vi Iy do do, hé théng
truyén thong 5G hodc hé thdng truyén thong trude 5G dugc goi la hé théng truyén thong
mang trén 4G hodc hé théng sau LTE. Diéu dugc xem xét 1a thuc hién hé théng truyén
thong 5G & dai thn s siéu cao (mmWave) (vi du, dai 60-GHz) dé dat duoc tbc d6 truyén dit
liéu cao. Pé lam giam mAt mat dudng truyén vo tuyén va tang khoang cach truyén cua cac
séng vo tuyén trong dai tAn s6 siéu cao, thi diéu hudéng chum tia, MIMO ¢& 16n, MIMO
toan bd chidu (full dimensional MIMO, FD-MIMO), dngten mang, diéu huéng chum tia
tuong tu va céc cong nghé angten quy md l6n duoc thao luan trong linh vyc hé théng
truyén thong 5G. Hon nira, dé cai thién mang cua hé théng, cac cong nghé ching han nhu 6
nhd nang cao, mang truy cap voO tuyén dam may (cloud radio access network, cloud RAN),
mang si€u day dic, truyén thong tr thiét bi sang thiét bi (device-to-device communication,
D2D), mang chuyén tiép khong diy, mang di chuyén, truyén thong hop tac, da diém phbi
hop (Coordinated Multi-Points, CoMP), khur nhiéu va cdng nghé tuong tu dugc phat trién
trong linh vuc hé théng truyén thong 5G. Ngoai ra, diéu bién FSK va QAM (FSK and QAM
modulation, FQAM) lai va ma hoa chdng chap ctra sb truot (sliding window superposition
coding, SWSC), ma la cac so dd didu bién ma héa nang cao (advanced coding modulation,
ACM), va da séng mang bang loc (filter bank multi carrier, FBMC), da truy cap khong truc
giao (nonorthogonal multiple access, NOMA) va da truy cap ma thua (sparse code multiple
access, SCMA), ma la céc cong nghé truy cép nang cao, dugc phat trién trong linh vuc hé
théng 5G.

Trong khi d6, trong mang két ndi 14y con ngudi lam trung tdm trong d6 con ngudi
tao ra va str dung thong tin, mang Internet da tién hoa thanh mang Internet van vét (Internet

of Things, IoT), ma trao dbi thong tin gifta cac thanh phan dugc phan tan ching han nhu
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cac dbi twong. Coéng nghé mang Internet moi vat (Internet of Everything, IoE), két hop
cong nghé IoT véi cong nghé xtr Iy dir lidu 16n thong qua két ndi voi cac may chit ddm may,
cling dang phat trién. Pé thuc hién IoT, thi can phai ¢6 cic phan tir cong nghé ching han
nhu cong nghé cam bién, truyén thong ndi day/khéng ddy va co so ha ting mang, cong
nghé giao dién dich vu va cong nghé bao mat, vi vy trong nhitng nam gan day, cac cong
nghé chiang han nhu mang cam bién, truyén thong tir may sang may (machine to machine,
M2M) va truyén théng kiéu may (machine type communication, MTC) da dugc nghién ctru
dé két ndi gitta cac d6i twong nay. Trong mdi truong IoT, dich vu cong nghé Internet
(internet technology, IT) théng minh dé tip hop va phén tich dit liéu duge tao ra tir cdc ddi
twong duoc két nbi dé tao gia tri méi trong cude séng ciia con ngudi c6 thé duge dé xuit.
Thong qua su phdi hop va pha tron cia cong nghé thong tin (information technology, IT)
hién c6 va cac nganh coéng nghiép khac nhau, IoT c6 thé duogc 4p dung vao cic linh vuc
ching han nhu nha & thong minh, tda nha thong minh, thanh phd thong minh, 6 to thong
minh hodc 6 t& dugc két ndi, ludi dién thong minh, cham séc sirc khoe, dd gia dung thong

minh, va dich vu y t€ nang cao.

O day, cac nd luc khac nhau dugce thuc hién dé ap dung hé théng truyén thong 5G
vao mang IoT. Vi duy, cdc cong ngh¢ chéng han nhuw mang cam bién, truyén thong may sang
may (machine to machine, M2M), va truyén thong kidu méay (machine type communication,
MTC) dugc thue hién véi cic cong nghé truyén thong 5G, nghia 1, didu hudéng chum tia,
MIMO, ingten mang va dang tuong tu. Viéc dp dung mang truy cap vO tuyén dam may
(RAN dam may) dudi dang cong nghé¢ xu ly dit liéu 16n dugc mo ta & trén co thé 1a vi du

cta su xuat hién ctia cdng nghé 5G va cong ngh¢ IoT.

N6i chung, hé thdng truyén thong di dong dugc phat trién dé cung cép dich vu thoai
trong khi dam bao hoat déng cua nguoi dung. Tuy nhién, linh vuc cta hé thdng truyén
thong di dong dang mé rong khong chi cho dich vu thoai ma con cho dich vu dit li€u, va
duge phat trién dén muc cung cip dich vu dit liéu toe do cao tai thdi diém hién tai. Tuy
nhién, trong hé thdng truyén thong di dong ma dang dugc st dung dé cép dich vu, hién
tuong thiéu hut tai nguyén xay ra va cac nguoi dung can céc dich vu téc d6 cao hon. Do d6,
can c6 hé théng truyén théng khong day phat trién hon.

Nhu duge md ta ¢ trén, cdng nghé 5G tuong lai can do tré truyén dan dit liéu thap
hon véi su ra doi cia cac ing dung maéi chang han nhu diéu khién theo thoi gian thuc va

mang Internet xtc gic, va do tré can thiét cua dit liéu 5G dugc mong doi s€ giam dén 1 ms.
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5G ¢6 muc dich 13 tao ra do tré dit liéu ma duoc lam giam khoang 10 14n so véi tinh trang
ky thuat. Dé giai quyét cac vén d& nay, hé thong truyén thong 5G duge mong doi dugc de
xuit, ma st dung khe nho c6 khoang thoi gian TTI ngéan hon (vi dy, 0,2 ms) ngoai khe

(hoac khung con) hién ¢o.

Trong URLLC tang cudng (enhanced URLLC, eURLLC) ban phat hanh 16, cac
cbng nghé khac nhau dé tao ra thoi gian do tré thép hon va dd tin cdy cao hon dugc thao
luan. Dé tao ra thoi gian dd tré thép hon, cudc truyén dan kénh diéu khién duong 1én bao
gém hai hodc nhiéu hon hai HARQ-ACK trong mdt khe duy nhét duoc hd tro. Thiét bi
nguoi dung dugce cho phép truyén HARQ-ACK nhanh nhét ¢6 thé dudi dang phan hoi dbi
v6i su tiép nhan kénh chia sé¢ duong xubng thanh cong, nhd d6 dam bao thoi gian do tré
thip hon.

Ban chit k§ thuit ciia sing ché
Vén dé ky thuat

Sang ché d& cap dén phuong phap thiét ké bang ma HARQ-ACK ban tinh trong hé
théng NR 3GPP va phuong phép dé truyén PUCCH, va muc dich cla sang ché 1a dé xuét
phuong phap va thiét bi c6 kha nang giai quyét vAn d& xay ra trong truong hop trong do cac

PDSCH va cac PUCCH dugc truyén mot cach 13p lai trong céc khe.

Nguoi co hiéu biét trung binh trong linh vuc k¥ thuat s& hiéu rang cac muc dich ma
c6 thé dat dugc boi sang ché khong bi gidi han 6 muc dich dugc mod ta cu thé & trén va cac
muc dich & trén va cac muyc dich khac ma sang ché c6 thé dat duoc s& duogc hiéu mot cach
rd rang hon tu phan mo ta chi tiét sau dwoc dua ra két hop voi cac hinh v& kém theo.

Giai phap cho van dé

Thiét bi nguoi dung cua hé théng truyén thong khong ddy theo mot phuong an cua
sang ché bao gdm mddun truyén thong va bd xir ly d8 didu khién modun truyén thong. Bo
xt 1y nhan kénh diéu khién dudng xudng vét Iy (PDCCH) thir nhét dé lap lich kénh chia sé
duong xubng vét ly (PDSCH) thir nhat, PDCCH thur nhit bao gdbm bd chi béo chi dinh
duodng xubng (downlink assignment indicator, DAI) bo dém tht nhét bidu thi sd lugng
PDSCH dugc lap lich cho & phuc vu tai thoi diém ma PDCCH thr nhét duoc gidm séat va
DAI tong thtr nhét biéu thi sb lugng tit ca cac PDSCH dugc 1ép lich trong 6 phuc vu cho
dén thoi didém ma PDCCH duge gidm sat, nhan PDCCH thtr hai dé 1p lich PDSCH thir hai,
PDCCH tht hai bao gbm DAI by dém tht hai va DAI tong tht hai, nhan PDSCH thi nhét
dwa trén PDCCH thir nhét, nhan PDSCH tht hai dya trén PDCCH tht hai, va truyén, dén

4
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tram co s6, thong tin diéu khién dudng 1én (uplink control information, UCI) bao gbdm bang
m3 bao nhan (acknowledge, ACK) y€u cau lap lai tu dong lai (hybrid automatic repeat
request, HARQ) cho PDSCH thtt nhat va PDSCH thir hai, gié tri ciia DAI b0 dém thir hai
duoc xac dinh dua trén sb lugng bit ctia DAT bd dém thir nhit khi sb luong bit cia DAI bd
dém thtr nhat khac véi sé lugng bit cia DAI bd dém thér hai.

Ngoai ra, theo sang ché, khi sb luong bit cia DAI bd dém thtr nhat nho hon s6 lugng
bit ciia DAI bd dém thir hai, thi gia tri dugc bidu thi boi DAT bd dém thir hai duge xac dinh
dua trén it nhit mot trong s6 céac bit v6i sd bang sb lugng bit cia DAI bd dém thtr nhat

trong s& céc bit ctia DAI bd dém thit hai.

Ngoai ra, theo sang ché, khi c6 cac gia tri dugce xac dinh bdi it nhit mot trong sb cac
bit ciia DAI b dém thir hai v6i s6 bing s6 lugng bit ciia DAT b dém thir nhat, thi xac dinh
ring gié tri ctia DAI by dém thtr hai 12 gi4 tri c6 chénh 1¢ch nho nhét so véi gia tri duoc

biéu thi béi DAI bo dém thir nht trong sb cac gid tri nay.

Ngoai ra, theo sang ché, khi DAI bd dém thir nhat 1a 1 bit va DAI bo dém thir hai 1a
2 bit, thi gi4 tri cua DAI b dém thtr hai dugc xac dinh nho st dung bit c6 ¥ nghia it nhét
(least significant bit, LSB) hodc bit c6 y nghia nhiéu nhat (most significant bit, MSB) trong
s6 2 bit.

Ngoai ra, theo sang ché, khi 1 bit cia DAI bd dém thit nhét 12 '0", thi gia tri ctia DAI
b dém tht hai dugc x4c dinh 1a '2' khi LSB hogc MSB cta DAI bd dém tha hai 12 '0", va
gia tri cia DAI b0 dém tht hai dugc xac dinh 12 '1' khi LSB hodac MSB cua DAI bo dém
thir hai 12 '1".

Ngoai ra, theo sang ché, khi 1 bit cia DAI by dém thir nhét 12 '1", thi gia tri cia DAI
bd dém thtt hai dugc xéac dinh 1a '1' khi LSB hodc MSB ctia DAT bo dém tht hai 12 '1', va
gia tri cia DAI b dém tht hai duoc x4c dinh 1a '2' khi LSB hodc MSB cua DAI bo dém
thir hai 120",

Ngoai ra, theo sang ché, khi sd lugng bit ctia DAI bd dém tht nhét 16n hon s6 lugng
bit ciia DAI b dém ther hai, thi gid tri dugc biéu thi bsi DAI bd dém tht hai duge xéc dinh
bang cich md rong s6 luong bit cua DAI bd dém thir hai thanh sb lugng bit gidng véi sb

lugng bit cua DAI bd dém thir nhét.

Ngoai ra, theo sang ché, khi c6 cac gia tri DAI bd dém tht hai duoc x4c dinh bing

cach dugc mé rong thanh s luong bit gidng véi sb luong bit cua DAI bd dém thu nhét, thi

5
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xdc dinh ring gi4 tri cia DAI b dém thir hai 1a gi4 tri ¢6 chénh léch nho nhat so v6i gié tri

dugc biéu thi boi DAI bd dém tha nhat trong sb cac gié tri nay.

Nigodi ra, theo sang ché, khi DAI bo dém thir nht 1 2 bit va DAI by dém thi hai la
1 bit, thi gié tri ciia DAI by dém tht hai dugc xéc dinh bing cach mé rong 1 bit thanh 2 bit.

Ngoai ra, theo séng ché, khi 2 bit ctia DAI b dém thir nhét 12 '00' hoge '01' va 1 bit
cia DAI bd dém tht hai 12'0', thi DAT bo dém th hai dugc xac dinh 1a '3', va khi 2 bit cua
DAI bd dém tht nhét 13 '10' hodc '11' va 1 bit cia DAT b dém tht hai 1a '1', thi DAI b

dém tht hai dugc xéac dinh 1a'1".

Ngoai ra, theo sang ché, khi 2 bit cia DAI by dém thtt nhét 12 '01' hogc '10" va 1 bit
cta DAI bd dém tht hai 1a'1', thi DAI bo dém th hai dugc xac dinh 12 '4', va khi 2 bit cua
DAI b6 dém tha nhét 13 '00' hogc '11' va 1 bit ciia DAT bo dém tht hai 12 '1', thi DAT b6

dém tht hai dugc xac dinh 122",

Ngoai ra, sang ché @& xuit phuong phap bao gdm céc budc: nhén kénh didu khién
duong xubng vt 1y (PDCCH) thtr nhat dé lap lich kénh chia s¢ duong xubng vt ly
(PDSCH) thtt nhat, PDCCH thit nhit bao gdm bd chi béo chi dinh duong xubng (DAI) bd
dém thi nhét bidu thi sé lwgng PDSCH duge 1ap lich cho  phuc vu tai thoi diem ma
PDCCH thr nhét duoc gidm sat va DAI tong thir nhét biéu thi s6 luong tat ca cac PDSCH
dugc 14p lich trong 6 phuc vu cho dén thoi diém ma PDCCH duogc giam sat; nhan PDCCH
thér hai dé 1ap lich PDSCH thtt hai, PDCCH thir hai bao gom DAT bd dém thir hai va DAI
tdng tht hai; nhan PDSCH thir nhat dva trén PDCCH thu nhét; nhan PDSCH thtt hai dya
trén PDCCH thit hai; va truyén, dén tram co s&, thong tin didu khién duong 1én (UCI) bao
¢dm bang mé béo nhan (ACK) yéu cau lap lai tw dong lai (HARQ) cho PDSCH thir nhit va
PDSCH thir hai, trong d6 gi4 tri ciia DAI by dém thir hai dugc x4c dinh dya trén sé luong
bit ctia DAI b dém thtr nhét khi sé lugng bit cia DAI by dém thtr nhat khic vei s6 luong
bit ctia DAI b dém thtt hai.

Hiéu qua dat dugc cua sang ché

Theo cac phuong én cua sang ché, UE ¢6 thé truyén PUCCH bao gbm hai hodc
nhidu hon hai HARQ-ACK trong mot khe. Trong trudong hop nay, do pht cua PUCCH ¢6
thé duoc ting 1én bang cach lam giam luong HARQ-ACK ma ¢ thé dugc chiém béi mdi

PUCCH.

Hon nita, theo cdc phuong 4n cia sang ché, c6 hiéu qua la thong tin HARQ-ACK vé
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PDSCH dugc 1ap lich béi thong tin diéu khién dudng xudng c6 dinh dang khac ¢6 thé duoc
ghép kénh va dugc truyeén.

Ngoai ra, theo cac phuong 4n cua sang ché, thong tin HARQ-ACK vé PDSCH dugc
14p lich bai thong tin didu khién duong xudng khic dugc ghép kénh va duge truyén, va do
do hiéu qua lam gidm tbng phi bao hiéu cho cudc truyén dan cta thong tin HARQ-Ack
duogc tao ra.

Ngoai ra, theo cac phuong an cua sang ché, chudi bit HARQ-ACK ¢6 tong phi nhéd
cta thong tin didu khién duong xudng (vi dy, DCI) c6 thé duoc xéac dinh, va do d6 hiéu qua
tang hi¢u qua truyén dan clia mang gifta tram co s¢ va UE duoc tao ra.

Céc hiéu qua thu dugc tir sang ché khong bi giéi han & cac hiéu qué dugc néu ¢ trén,
va cac hiéu qua khac khong dugc néu co thé dugc hiéu rd bdi nguoi c6 hiéu biét trung binh
trong linh vuc k¥ thuét tur phan mo ta sau.

M3 ta vén tit cic hinh vé

Fig.1 minh hoa vi du vé& chu tric khung khong day duoc sir dung trong hé thng
truyén thong khong day.

Fig.2 minh hoa vi du v& chu tric khe dudng xudng (downlink, DL)/duong lén

(uplink, UL) trong h¢ théng truyén thong khong day.

Fig.3 1a so dd dé giai thich kénh vat 1y dugc st dung trong hé théng 3GPP va
phuong phap truyén tin hiéu dién hinh st dung kénh vét ly nay.

Fig.4 minh hoa khéi SS/PBCH dé truy cap 6 ban dau trong hé théng 3GPP NR.

Fig.5 minh hoa thu tuc dé truyén thong tin didu khién va kénh didu khién trong hé
théng 3GPP NR.

Fig.6 minh hoa tdp tai nguyén didu khién (control resource set, CORESET) trong d6
kénh didu khién duong xudng vat ly (PDCCH) c6 thé duoc truyén trong hé théng 3GPP NR.

Fig.7 minh hoa phuwong phap dé tao cAu hinh khong gian tim kiém PDCCH trong hé
théng 3GPP NR.

Fig.8 1a so dd khai niém minh hoa tdp hop séng mang.

Fig.9 1a so dd dé giai thich truyén thong séng mang tin hig¢u va truyén thong da séng

mang;



53407 8/101

Fig.10 12 so dd thé hién mot vi du trong d6 k§ thudt 1ap lich lién song mang dugc 4p

dung.

Fig.11 1a so dd khbi minh hoa cu hinh cta thiét bi nguoi dung va tram co s& theo

mot phuong an cla sang ché.

Fig.12 12 luu d minh hoa vi du ciia béo hiéu gifra thiét bi ngudi ding va tram co s&

ma mot phuong &n cua sang ché co thé ap dung.

Fig.13 minh hoa vi du ctia phuong phap dém sb luong PDSCH dugc truyén tir tram
co s& boi thiét bi nguodi dung dya trén ma gia ma co thé 4p dung vao mdt phuong an cua

sang ché.

Fig.14 minh hoa vi du ctia phuong phap dé truyén HARQ-Ack dua trén thong tin

didu khién duong xubng c6 dinh dang khac theo mot phuong 4n clia sang ché.

Fig.15 minh hoa vi du khéac cia phuong phap dé truyén HARQ-Ack dua trén thong

tin didu khién duong xudng c6 dinh dang khac theo mot phuong an ctia sang ché.

Fig.16 minh hoa vi du cliia phuong phap dé truyén HARQ-Ack dua trén thong tin
didu khién duong xudng dé 1ap lich duong l1én va duong xubng theo mot phuong an cua
sang ché.

Fig.17 minh hoa vi du cta bd chi bao chi dinh duong xubng cla mdi mau thong tin
didu khién duong xudng dugc phat hién trong dip giam sat theo mdt phuong 4n cua sang

7
A

ché.

Fig.18 minh hoa vi du ctia phuong phap dé truyén HARQ-ACK dua trén thong tin
didu khién duong xubng c6 dinh dang khic dya trén ma gia theo mot phuong an cua sang

r
A

ché.

Fig.19 minh hoa vi du clia b chi bdo chi dinh duong xudng ctia mbi mau thong tin
didu khién duong xudng duge phat hién trong dip gidm sat theo mdt phuong 4n cua sang
ché.

Fig.20 minh hoa vi du clia phuong phép dé truyén HARQ-ACK cho PDSCH theo
tha tu tiép nhan ctia PDCCH theo mot phuong an cua sang ché.

Fig.21 minh hoa vi du clia phuong phap dé truyén HARQ-ACK cho PDSCH theo
thong tin thoi gian vé PDSCH theo mot phuong &n cua sang ché.

Fig.22 minh hoa cudc truyén dan cia HARQ-ACK cho PDSCH theo ID xu ly

8
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HARQ (hodc sd xit Iy HARQ) cia PDCCH dé lap lich PDSCH theo mdt phuong an cia

sang ché.

Fig.23 1a luu d minh hoa vi du ciia hoat dong ctia UE dé truyén HARQ-ACK dya

trén thong tin duong xubng c¢6 dinh dang khac theo mot phuong an cua sang ché.

Fig.24 1a luu dd minh hoa vi du cua hoat dong cla tram co s dé nhan HARQ-ACK
dua trén thong tin dudng xubng c¢6 dinh dang khac theo mot phwong an cua sang ché.
M6 ta chi tiét sang ché

Céc thuat ngit duge st dung trong ban md ta nay thé hién céac thuat ngft chung dang
duogc st dung rong rai nhét c6 thé bing cach xem xét cac chirc nang theo sang ché, nhung
c4c thuat nglt nay co thé dugc thay d6i phu thudc vao du dinh cua nguoi ¢6 hiéu biét trung
binh trong linh vuc k¥ thudt nay, cac tuy chinh, va su xuat hién cua cong nghé mdi. Hon
nfta, trong trudng hop cu thé, c6 thuét ngit dugc chon mot cach tuy y boi chi don va trong
truong hop nay, y nghia ciia né s¢ dugc mo ta trong phan md ta twong Ung cua sing ché.
Theo do, du dinh boc 10 réng thuét ngtt duge st dung trong ban md tad nay nén dugc phén
tich khong chi dua vao tén goi clia thudt ngft ma con dua vao y nghia co ban cua thuat ngi

va cc ndi dung trong sudt ban mo ta nay.

Trong subt ban mo ta nay va cac diém yéu cau bao hd kem theo, khi mot phan tir
dwoc mo ta 1a “duge két ndi” v6i phan tir khac, thi phan tir nay c6 thé “duoc két ndi truc
tiép” voi phan tir khac hodc “dugc nbi dién” v6i phan tir khac thong qua phan tr thtt ba.
Hon nita, trir khi duge md ta mot cach 10 rang khéc di, thi tir “bao gém” s€& duoc hiéu 1a @&
cap dén su bao gbm cic phan tir duge néu nhung khong loai trix phan tir khac bét ky trir khi
duoc chi nghia khac. Hon nita, cdc gidi han ching han nhu “l6n hon hodc bang” hodc “nho
hon hodc béng” dua trén ngudng cu thé co6 thé dugc thay thé 1an luot mot cach thich hop

bang “l6n hon” hodc “nho hon”, theo mot s6 phuong an lam vi du.

Cong nghé sau co thé duoc st dung trong cac hé théng truy cap khong day khac
nhau, ching han nhu da truy cdp phan chia theo ma (code division multiple access, CDMA),
da truy cép phén chia theo tn sb (frequency division multiple access, FDMA), da truy cép
phén chia theo thoi gian (time division multiple access, TDMA), da truy cép phan chia theo
tAn sb truc giao (orthogonal frequency division multiple access, OFDMA), FDMA song
mang don (single carrier-FDMA, SC-FDMA) va cong nghé tuong tu. CDMA ¢6 thé dugc

thuc hién boi cong nghé khong day chang han nhu truy cép voO tuyén mat dAt toan cau
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(universal terrestrial radio access, UTRA) hodc CDMA2000. TDMA c6 thé dugc thuc hién
bdi cong nghé khong day ching han nhu hé thdng truyén thong di dong toan cau (global
system for mobile communications, GSM)/dich vu v tuyén goi tdng hop (general packet
radio service, GPRS)/tdc do dit lidu ting cuong dé phat trién GSM (enhanced data rates for
GSM evolution, EDGE). OFDMA ¢6 thé duoc thuc hién bsi cong nghé khong day chéng
han nhu chudn TEEE 802.11 (Wi-Fi), chuén IEEE 802.16 (WiMAX), chuan IEEE 802-20,
UTRA tién hoa (evolved UTRA, E-UTRA) va cong nghé twong ty. UTRA la mot phan ctia
hé thdng vién thong di dong toan cAu (universal mobile telecommunication system, UMTS).
Tién héa dai han (long term evolution, LTE) ctuia du an ddi tac thé hé thi ba (3GPP) 1a mot
phén ctia UMTS tién hoa (evolved UMTS, E-UMTS) bang cach st dung truy cap vo tuyén
mit dit UMTS tién héa (evolved-UMTS terrestrial radio access, E-UTRA) va LTE néng
cao (advanced, A) 1a phién ban tién héa ctia 3GPP LTE. Hé thdng v6 tuyén méi (new radio,
NR) 3GPP 12 hé théng dugc thiét ké tach roi tir LTE/LTE-A, va 1a hé thong dé hd tro bang
théng di dong ting cudng (enhanced mobile broadband, eMBB), truyén thong c¢6 do tin cay
sidu cao va do tré thap (ultra-reliable and low latency communication, URLLC) va cac dich
vu truyén thong kiéu may ¢& 16n (massive machine type communication, mMTC), ma la
cac yéu cau cua IMT-2020. Dé md td mot cach rd rang, 3GPP NR chu yéu duge md ta,

nhung y tuong k¥ thuét cua sang ché khong bi giéi han & do.

Trir khi duoc dinh 1o khac di trong ban mé té ndy, tram co s& ¢6 thé tham chiéu dén
nat B thé hé tiép theo (next generation node B, gNB) nhu dugc xac dinh trong 3GPP NR.
Hon nita, trir khi dugc dinh 16 khac di, thiét bj ddu cudi c6 thé tham chiéu dén thiét bi

nguoi dung (user equipment, UE).

Mic du céc chi tiét cia phan mo ta duge phan loai riéng thanh cdc phuong an dudi
day dé giap hiéu 3, cac phuong 4n ¢é thé duoc st dung két hop. Theo sang ché, céu hinh
cta thiét bi nguoi dung co thé biéu dién cAu hinh boi tram co s&. Mot cach chi tiét, tram co
s& c6 thé truyén tin hiéu dén thiét bi nguoi ding dé thiét 1ap gid tri thong s6 duge st dung
trong hoat dong cua thiét bi nguoi dung hodc hé théng truyén thong khong day.

Fig.1 minh hoa vi du vé cAu trac khung khong day duoc st dung trong hé théng
truyén thong khong day. Dua vao Fig.1, khung khong day (hodc khung vo tuyén) duoc sir
dung trong hé théng 3GPP NR c6 thé ¢6 do dai 1a 10 mili gidy (ms) (AfmadNe/ 100) * Te).
Ngoai ra, khung khong day bao gdm 10 khung con (subframe, SF) c6 cac kich thudc bing
nhau. O day, Afna—=480%* 103 Hz, N=4096, T=1/(Afret*Nirer), Afrer=15* 10> Hz, va

10



53407 11/101

Nrrer=2048. Céc s6 tir 0 dén 9 co6 thé duge cép phat lan lugt cho 10 khung con trong mdot
khung khéng dy. Mdi khung con c6 d6 dai la 1 ms va c6 thé bao gdm mot hodc nhiéu khe
theo khoéang cach séng mang con. Cu thé hon 14, trong hé théng NR 3GPP, khoang cach
song mang con ma cé thé duoc stir dung 1a 15*2* kHz, va p ¢ thé c6 gia tri 1a u = 0~4 1am
cAu hinh khoang cach séng mang con. Nghia 1, 15 kHz, 30 kHz, 60 kHz, 120 kHz va 240
kHz c6 thé dugc st dung dbi véi khoang cdch séng mang con. Mot khung con ¢6 do dai 1
ms c6 thé bao gdm 2* khe. Trong trudng hop nay, do dai cla mdi khe 12 2+ ms. Cac s6 tir 0
dén 2-1 ¢6 thé dugc cip phét 1an luot cho 2* khe trong mot khung con. Ngoai ra, cac s6 tir
0 dén 10%2#-1 c6 thé duge cap phat 1an lugt cho céc khe trong mot khung khong day. Tai
nguyén thoi gian co thé dugc phan biét boi it nhit mot trong sb s6 khung khong day (con
dugce goi la chi s6 khung khong day), s6 khung con (con duge goi la chi s6 khung con), va
s6 khe (hodc chi sé khe).

Fig.2 minh hoa vi du v& céu tric khe duong xubng (downlink, DL)/duong lén
(uplink, UL) trong hé¢ théng truyén théng khong day. Cu thé, Fig.2 thé hién cdu tric cla
mang ludi tai nguyén ciia hé théng 3GPP NR.

C6 mdot mang ludi tai nguyén trén mdi cbng dngten. Dua vao Fig.2, khe bao gdm céc
ky hiéu ghép kénh phan chia theo tan s truc giao (OFDM) trong mién thoi gian va bao
gdm cac khéi tai nguyén (resource block, RB) trong mién tan sb. Ky hiéu OFDM con ¢6
nghia 1a mot doan ky hiéu. Trir khi dugc chi nghia khac di, cac ky hiéu OFDM c¢6 thé duoc
goi mot cach don gian la cac ky hi¢u. Mot RB bao gdm 12 séng mang con lién tiép trong
mién tAn sd. Dua vao Fig.2, tin hiéu dugc truyén tir mdi khe c6 thé dugc biéu dién bai
mang ludi tai nguyén bao gdm NZokoq, * NRB, s6ng mang con, va Nslot iy ky hiéu OFDM.
O day, x = DL khi tin hiéu 1a tin hiéu DL, va x = UL khi tin hiéu 12 tin hidu UL. NSZHsq
biéu din s luong khéi tai nguyén (RB) theo khoang céch séng mang con ciu thanh p (x 1a
DL hosic UL), v N¥®p biéu dién sé lugng ky hiéu OFDM trong khe. N®3 1a 50 luong
song mang con cAu thanh mét RB va NRB= 12. Ky hiéu OFDM c6 thé duge goi 1a ky hiéu
OFDM dich chuyén tudn hoan (cyclic shift OFDM, CP-OFDM) hodc ky hi¢u OFDM lan
truyén theo phép bién ddi Fourier rdi rac (discrete Fourier transform spread OFDM, DFT-s-

OFDM) theo so d6 da truy cap.

S6 luong ky hiéu OFDM dugc bao gdm trong mot khe ¢6 thé thay doi theo d6 dai
clia tién t tudn hoan (cyclic prefix, CP). Vi du, trong truong hop cua CP binh thuong, mot

khe bao gébm 14 ky hi¢u OFDM, nhung trong truong hop cua CP mo rong, mot khe ¢o thé

11
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bao gdm 12 ky hidu OFDM. Theo mdt phuong 4n cu thé, CP mé rong chi ¢6 thé dugc st
dung & khoang cach song mang con 1a 60 kHz. Trén Fig.2, nh3m thuén tién cho phan mo ta,
mot khe duoc tao cdu hinh véi 14 ky hiéu OFDM bang céach ldy vi du, nhung cac phuong
an cua sang ché co thé duoc ap dung theo cach tuong tu vao khe cé 36 lugng ky hiéu
OFDM khac nhau. Dua vao Fig.2, mdi ky hiéu OFDM bao gOm No7eHgiq, * NRBy. song
mang con trong mién tin sd. Kiéu séng mang con c6 thé duoc chia thanh séng mang con dix
lidu dé truyén dir liéu, sobng mang con tin hiéu tham chiéu dé truyén tin hiéu tham chiéu, va

dai bao vé. Tén sb séng mang con duge goi 12 tan so trung tdm (center frequency, fc).

Mot RB ¢6 thé duoc x4c dinh bai NRB (vi dy, 12) séng mang con lién tiép trong
mién tan sd. Vi du, tai nguyén duoc tao cAu hinh véi mot ky hiéu OFDM va mdt song mang
con ¢6 thé dugc goi 12 phan tir tai nguyén (resource element, RE) hodc 4m di¢u. Do do6, mot
RB ¢6 thé duoc tao cAu hinh véi N¥ymp * NRBy thanh phan tai nguyén. Mdi thanh phén tai
nguyén trong mang ludi tai nguyén cé thé dugc x4c dinh duy nhét bdi cip chi s6 (k, 1) trong
mbt khe. k ¢6 thé 1a chi s& duge chi dinh tir 0 dén N¥7kyq  * NRB - 1 trong mién tan s,

va 1 c6 thé 1a chi s6 duoc chi dinh tr 0 dén NSty - 1 trong mién thoi gian.

Dé cho UE nhén tin hiéu tir tram co s& hodc truyén tin hiéu dén tram co s&, thoi
gian/tan sb cta UE c6 thé dugc déng bod héa voi thoi gian/tin s6 cta tram co s&. D6 1a vi
khi tram co s& va UE duge dong bo hoa, thi UE ¢ thé x4c dinh cac thong sb thoi gian va
tAn s6 cAn thiét dé giai didu bién tin hidu DL va truyén tin hiéu UL tai thoi diém chinh xéc.

MBbi ky hiéu cua khung vo tuyén duoc st dung trong song cong phan chia theo thoi
gian (TDD) hoac phd khong dugc ghép cap co thé duge tao cAu hinh véi it nhat mot trong
s6 ky hiéu DL, ky hiéu UL va ky hiéu linh hoat. Khung vo tuyén duoc st dung lam song
mang DL trong song cong phan chia theo tdn s& (FDD) hoic phd duoc ghép cip co thé
duoc tao cAu hinh véi ky hiéu DL hodc ky hiéu linh hoat, va khung vd tuyén dugc st dung
lam song mang UL c6 thé duoc tao cdu hinh véi ky hiéu UL hodc ky hiéu linh hoat. Trong
ky hiéu DL, truyén dan DL 1a ¢6 thé, nhung truyén dan UL la khong thé. Trong ky hiéu UL,
truyén dan UL 14 c6 thé, nhung truyén din DL la khong thé. Ky hiéu linh hoat ¢ thé duoc
xac dinh dé duge st dung lam DL hodc UL theo tin hiéu.

Thoéng tin vé kiéu ctia mdi ky hiéu, nghia 13, thng tin biéu dién ky hiéu bt ky trong
s6 céc ky hiéu DL, ky hiéu UL va ky hiu linh hoat, ¢6 thé dugc tao cdu hinh véi tin higu
didu khién tai nguyén vo tuyén (radio resource control, RRC) cho & cu thé hodc chung.

Ngoai ra, thong tin vé kiu cta mdi ky hiéu c6 thé con dugc tao cau hinh véi tin higu RCC

12
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cho UE cu thé hodc dung cho muc dich cu thé. Tram co s& thong béo, bang cach sir dung
céc tin hidu RRC cho 6 cu thé, 1) chu ky ciia cAu hinh khe cho 6 cu thé, ii) s6 lugng khe chi
¢6 céc ky hiéu DL tir khi bat diu chu ky ciia cAu hinh khe cho 6 cu thé, iii) s6 lugng ky higu
DL tir ky hiéu thir nhét ctia khe ngay sau khe chi c6 cac ky hiéu DL, iv) s6 lugng khe chi co
céic ky hiéu UL tir thoi diém két thic ctia chu ky ctia cdu hinh khe cho 6 cu thé, va v) s
lugng ky hiéu UL tir ky hiéu cudi cung ctia khe ngay trude khe chi c6 ky hi¢u UL. O day,
céc ky hiéu khong dugc tao cAu hinh véi ky hiéu bat ky trong s6 ky hiéu UL va ky hiéu DL
la cac ky hiéu linh hoat.

Khi thong tin v& kidu ky hiéu dugc tao cu hinh v6i tin hiéu RRC cho UE cu thé, thi
tram co s& ¢d thé bao hiéu xem ky hiéu linh hoat 1a ky hiéu DL hay ky hiéu UL trong tin
hiéu RCC cho 6 cu thé. Trong trudong hgp nay, tin hiéu RRC cho UE cu thé khong thé thay
d8i ky hidu DL hodc ky hiéu UL dugc tao cau hinh véi tin higu RCC cho 6 cu thé thanh
kidu ky hiéu khéc. Tin hiéu RRC cho UE cu thé ¢6 thé bao hiéu s6 luong ky hiéu DL trong
s& Nt ky hiéu ciia khe tuong tng ddi véi mdi khe, va s6 luong ky hiéu UL trong s6
Nslot o ky hiéu cta khe tuong tng. Trong truong hop nay, ky hiéu DL ctia khe ¢6 thé dugc
tao cAu hinh lién tuc v6i ky hiéu thir nhat dén ky hiéu thur i ctia khe. Ngoai ra, ky hi¢u UL
ctia khe c6 thé dugc tao cAu hinh lién tuc véi ky hiéu thi j dén ky hiéu cubi cing ctia khe
(trong d6 i <j). Trong khe, cac ky hi¢u khdng duoc tao cAu hinh v6i ky hiéu bat k¥ trong s6
ky hiéu UL va ky hiéu DL 1a céc ky hiéu linh hoat.

Fig.3 12 so dd dé giai thich kénh vat ly dugc sir dung trong hé thong 3GPP (vi du,
NR) va phuong phap truyén tin hiéu dién hinh bﬁng cach str dung kénh vat ly nay.

Néu ngudn dién ciia UE dugc bat 1én hogc UE tham gia vao 6 méi, thi UE thyc hién
bude tim kiém 6 ban diu (S101). Cu thé, UE c6 thé ddng bd hoa véi BS & bude tim kiém 6
ban dau. Vi vay, UE ¢6 thé nhan tin hiéu déng bo hoéa so cip (primary synchronization
signal, PSS) va tin hiéu ddng bo hoa thir cip (secondary synchronization signal, SSS) tir
tram co s& dé ddng bo héa véi tram co s6, va thu duge thong tin ching han nhu ID 6. Sau
d6, UE ¢6 thé nhan kénh phat rong vat ly tir tram co s¢ va thu dugc thong tin phat rong
trong 0.

Khi hoan thanh buéc tim kiém 6 ban diu, UE nhn kénh chia sé dudng xudng vat Iy
(PDSCH) theo kénh didu khién duong xudng vat ly (PDCCH) va thong tin trong PDCCH,
sao cho UE c¢6 thé thu duoc nhidu thong tin hé théng cu thé hon thong tin hé théng thu

duge thong qua bude tim kiém 6 ban dau (S102).

13
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O day, hé théng thong tin duoc nhan béi thiét bi ngudi ding 13 hé thong thong tin
cho 6 chung dé thiét bi ngudi dimg van hanh ding trong 16p vat Iy trong diéu khién tai
nguyén v0 tuyén (radio resource control, RRC), va dugc goi 1a thong tin hé théng con lai

hodc khéi thong tin hé thong (system information block, SIB).

Khi UE truy cap ban dau tram co s& hodc khong c céac tai nguyén vo tuyén dé
truyén tin hiéu, thi UE c6 thé thuc hién thu tuc truy cap ngiu nhién trén tram co s& (cac
hoat dong tir S103 dén S106). Pau tién, UE ¢ thé truyén phin mao dau thong qua kénh
truy cép ngiu nhién vat Iy (physical random access channel, PRACH) (S103) va nhén
thong di€p dap lai d6i v&i phan mao dau tir tram co s& thong qua PDCCH va PDSCH tuong
tmg (S104). Khi thong diép dap lai truy cap ngau nhién hop 1& duoc nhan béi UE, thi UE
truyén dit lidu bao gdm mi dinh danh ctia UE va tuong tu dén tram co s& thong qua kénh
chia sé duong 1én vat ly (PUSCH) dugc bidu thi béi su cip quyén UL dugce truyén thong
qua PDCCH tir tram co s& (S105). Tiép theo, UE doi dé tiép nhan PDCCH dudi dang chi
béo vé tram co s§ dé giai quyét xung dot. Néu UE nhan thanh cong PDCCH thoéng qua ma
dinh danh cta UE (S106), thi quy trinh truy cap ngau nhién duoc két thic. Thiét bi nguoi
ding c6 thé thu thong tin hé théng cho thiét bi dau cudi cu thé can thiét dé thiét bi nguoi
dung vin hanh ding trong 16p vét ly trong 16p RRC trong qua trinh truy cdp ngau nhién.
Khi thiét bi nguoi dung thu thong tin hé théng cho thiét bj dau cudi cu thé tir 16p RRC, thi
thiét bi ngudi ding chuyén sang ché do dugce két ndi RRC.

L6p RRC duogce st dung dé tao ra va quan ly thong diép gilta thiét bi ngudi dung va
mang truy cap vO tuyén (radio access network, RAN). Mot cach chi tiét hon, tram co s& va
thiét bi nguoi dung co thé thuc hién, trong 16p RRC, viéc phat rong thong tin hé théng 0
can thiét ddi voi tht ca cac thiét bi ngudi dung trong 6, quan ly viéc truyén thong diép tim
goi, quan ly tinh di dong va chuyén viing, bao cdo phép do cua thiét bi ngudi ding va viéc
diéu khién ddi véi do, va quan 1y luu trir bao gdm quan ly kh& néng cta thiét bi nguoi dung
va quan ly thiét bi. N6i chung, vi viéc cdp nhét tin hiéu dugc truyén trong 16p RRC (sau day
goi 12 tin hiéu RRC) lau hon khoang thdi gian truyén dan/tiép nhan (nghia la, khoang thoi
gian truyén (transmission time interval, TTI)) trong 16p vat ly, nén tin hiéu RRC c6 thé

dugc duy tri trong khoang thoi gian dai ma khong dugc thay doi.

Sau thi tuc dwoc mb ta & trén, UE nhan PDCCH/PDSCH (S107) va truyén kénh chia
sé dudng 1én vat Iy (PUSCH)/kénh diéu khién dudng lén vat Iy (PUCCH) (S108) dudi dang
thii tuc truyén tin hiéu UL/DL chung. Cu thé, UE c6 thé nhan thong tin diéu khién duong
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xubng (downlink control information, DCI) thong qua PDCCH. DCI c6 thé bao gdm thong
tin didu khién ching han nhu thong tin cAp phét tai nguyén dbi voi UE. Ngoai ra, dinh dang
ctia DCI ¢6 thé thay d6i phu thudc vao muc dich st dung. Thong tin diéu khién duong 1én
(UCT) ma UE truyén dén tram co s& théng qua UL bao gom tin hiéu ACK/NACK DL/UL,
bo chi bao chat lwgng kénh (channel quality indicator, CQI), chi s6 ma tran mi héa trude
(precoding matrix index, PMI), bd chi béo hang (rank indicator, RI) va tin hi€u tuong tu. 0
day, CQI, PMI, va RI ¢o thé c6 trong thong tin trang thai kénh (channel state information,
CSI). Trong hé théng 3GPP NR, UE c6 thé truyén thong tin diéu khién ching han nhu
HARQ-ACK va CSI dugc md ta & trén thong qua PUSCH va/hodc PUCCH.

Fig.4 minh hoa khéi SS/PBCH dé truy cap 6 ban dAu trong hé théng 3GPP NR. Khi
nguén dién duoc bat 1én hodc mubn truy cép 0 mdi, thi UE ¢6 thé thu dugc déng bd hoa
thoi gian va tAn sb v&i 6 va thuc hién thu tuc tim kiém 6 ban dau. UE c6 thé phat hién dinh
danh 6 vt 1y Neellp ctia 6 trong thii tuc tim kiém 6. Vi vy, UE c6 thé nhan tin hidu dong bo
héa, vi du, tin hidu ddng bo héa so cAp (PSS) va tin hiéu dong bd hoa thir cép (SSS), tur
tram co 6, va dong bd hoa véi tram co so nay. Trong trudng hop nay, UE c¢6 thé thu dugc

thong tin ching han nhu dinh danh (identity, ID) 6.

Dua vao Fig.4A, tin hiéu déng bd hoa (synchronization signal, SS) s& dugc md ta
mot cach chi tiét. Tin hidu dong bd hoéa c6 thé dugce phan loai thanh PSS va SSS. PSS ¢6
thé duoc st dung dé thu dong bd hoa mién thoi gian va/hodc dong bd hoa mién tan sd,
ching han nhu ddng b héa ky hiéu OFDM va dong bd hoa khe. SSS ¢6 thé duogc sir dung
d& thu ddng bd hoa khung va ID nhém 6. Dya vao Fig.4A va bang 2, khéi SS/PBCH ¢6 thé
duoc tao cdu hinh voi 20 RB lién tiép (= 240 séng mang con) theo truc thn b, va c6 thé
dugc tao cau hinh vé6i 4 ky hiéu OFDM lién tiép theo truc thoi gian. Trong truong hop nay,
trong khéi SS/PBCH, PSS dugc truyén trong ky hi¢u OFDM thir nhit va SSS duoc truyén
trong ky hiéu OFDM tht ba théng qua céc séng mang con tir thtt 56 dén thwr 182. O day, chi
sb song mang con thdp nhit ctia khéi SS/PBCH duogc danh sd tir 0. Trong ky hiéu OFDM
tht nhét trong d6 PSS dugc truyén, tram co s& khong truyén tin hiéu thong qua cic séng
mang con con lai, nghia 1a, cac song mang con tr thtt 0 dén thar 55 va tir thir 183 dén thu
239. Ngoai ra, trong ky hiéu OFDM th ba trong d6 SSS dugc truyén, tram co s& khong
truyén tin hi¢u thong qua cac séng mang con tir thir 48 dén thr 55 va tir thur 183 dén thu
191. Tram co sé truyén kénh phét rong vat Iy (physical broadcast channel, PBCH) thong
qua RE con lai ngoai trir tin hi€u trén trong khdi SS/PBCH.
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Bang 1
Kénh hojic | S6 ky higu OFDM /lién quan dén swbit| S6 séng mang con k lién quan dén sw bit dAu cita khoi
tin hidu dau ciia khoi SS/PBCH SS/PBCH
PSS 0 56, 57, ..., 182
S5 2 AT
Thiét lap 0 0, 1, ... 55, 183, 184, .., 239
thanh 0 2 B 48, 49, .., 55,183, 184, ., 191
1.3 0.1,..239
PBCH ’ - 0.1, ... 47,
2 192, 193, ... 239
DM-RS cho 1,3 04+ vA4+v8+v,..,236+y
PBCH 0+ vd+v8+v..dd+v
2 1924+v.1964+v,... 236+ ¥

SS cho phép téng 1008 ID 6 16p vat Iy duy nhét dugc tao nhom thanh 336 nhom ma
dinh danh 6 16p vat Iy, mdi nhém bao gdm ba ma dinh danh duy nhét, thong qua sy két hop
cua ba PSS va SSS, cu thé 14, sao cho mdi ID 6 16p vat 1y chi 12 mot phén cua mdt nhém ma
dinh danh 6 16p vat 1y. Do dé, ID 6 16p vat ly N*'ip = 3N + N@pp ¢6 thé duge xé4c dinh
duy nhat béi chi s6 N ndm trong khoang tir 0 dén 335 biéu thi nhém ma dinh danh 6 16p
vat Iy va chi s6 N@p ndm trong khoang tir 0 dén 2 bicu thi ma dinh danh 16p vat Iy trong
nhém ma dinh danh 6 16p vat ly. UE ¢c6 thé phat hién PSS va nhén dang mot trong s6 ba ma
dinh danh 16p vat 1y duy nhAt. Ngoai ra, UE c6 thé pht hi¢n SSS va nhan dang mdt trong
s6 336 ID 6 16p vat Iy dugc két hop véi ma dinh danh 16p vat ly. Trong truong hop nay,

trinh tu dpss(n) ctia PSS 1a nhu sau.

dpss (n)=1~2x(m)
m= (n +43N P }mod 127
0<n<127

18 day, x(i+7):(x(i+4)+x(i))m0d2 va duoc dua ra 12
) x5) #a) ) ) <) <O)=h 11011 ]

Hon nita, trinh ty dsss(n) ctia SSS 1a nhu sau.
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dgss(n)= N—2x,{(n+m, )modlZ?)Il —2x,{(n+m, Jmod 127}]

Niy @
my =15 —— |+3N,
0 112 ‘D

m, = N§) mod112
0<n<127

xoli+7) = (xo (i +4)+x4(i))mod 2
("j déy, x}(2'+7):: (Xl(i+1)+xl(i))mo&2 Vé, dIIO’C dua ra la

((6) x08) %0(@) x() %) x0) %)= 0 00001
[46) x() x@) x6) x@) x0) xE)=p o000 01]

Khung vo tuyén c¢6 do dai 1a 10 ms c6 thé duoc chia thanh hai nira khung c6 d6 dai
12 5 ms. Dua vao Fig.4B, phén mod ta s& dugce thuc hién dbi véi khe trong do cac khdi
SS/PBCH duoc truyén trong mdi nira khung. Khe trong do6 khdi SS/PBCH duoc truyén c6
thé 1a truong hop bat ky trong s6 cac truong hop A, B, C, D va E. Trong trudng hop A,
khoang cach séng mang con 1a 15 kHz va thoi diém bat dau cta khoi SS/PBCH 1a ky hiéu
thr ({2, 8} + 14*n). Trong truong hop nay, n =0 hodc 1 & tAn s song mang 1a 3 GHz hodc
nhé hon. Ngodi ra, ¢6 thd 1an =0, 1, 2, 3 & cdc tan sb song mang 16n hon 3 GHz va nhd
hon 6 GHz. Trong trudng hop B, khoang cach séng mang con la 30 kHz va thoi diém bat
dhu ciia khéi SS/PBCH 1 {4, 8, 16, 20} + 28%n. Trong truong hop ndy, n =0 & tan sd séng
mang la 3 GHz hodc nho hon. Ngoai ra, ¢6 thé1an=0, 1 & cac tin sb séng mang 16n hon 3
GHz va nhé hon 6 GHz. Trong trudng hgp C, khoang cach séng mang con la 30 kHz va
thoi diém bét diu cia khéi SS/PBCH 1a ky hiéu thtr ({2, 8} -+ 14*n). Trong trudng hop nay,
n=0hodac1¢& tan sb séng mang 1a 3 GHz hodc nhé hon. Ngoai ra, co thlan=0,1,2,3¢
céc tAn sd song mang 16n hon 3 GHz va nhé hon 6 GHz. Trong truong hop D, khoang céach
song mang con 1a 120 kHz va thoi diém bat dau cia khéi SS/PBCH 14 ky hiéu thir ({4, 8,
16, 20} + 28*n). Trong trudong hop nay, ¢ tan s6 song mang 1a 6 GHz hodc 1én hon,n =0, 1,
2,3,5,6,7,8,10, 11, 12, 13, 15, 16, 17, 18. Trong truong hop E, khoang cach séng mang
con 13 240 kHz va thoi didm bit dau cua khéi SS/PBCH 1a ky hiéu thw ({8, 12, 16, 20, 32,
36, 40, 44} + 56*n). Trong truong hop nay, o tan s6 song mang 1a 6 GHz hodc 16n hon, n =
0,1,2,3,5,6,7,8.

Fig.5 minh hoa thii tuc dé truyén thong tin diéu khién va kénh dieu khién trong hé
théng 3GPP NR. Dua vao Fig.5A, tram co s& c6 thé thém kiém tra du tudn hoan (cyclic
redundancy check, CRC) dugc tao mat na (vi du, hoat dong XOR) v6i mi dinh danh tam
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thoi mang vo tuyén (radio network temporary identifier, RNTT) dé didu khién thong tin (vi
du, thong tin didu khién duong xudng (DCI)) (S202). Tram co s& ¢6 thé xao tron CRC v6i
gid tri RNTI duge xéc dinh theo muc dich/dich ctia mi thong tin diéu khién. RNTI chung
dugc sir dung bdi mot hodc nhiéu UE c6 thé bao gém it nhat mot trong s6 RNTI thong tin
hé thdng (system information RNTI, SI-RNTI), RNTI tim goi (paging RNTI, P-RNTI),
RNTI truy cdp ngiu nhién (random access RNTI, RA-RNTI) va RNTI diéu khién cong suét
truyén (transmit power control RNTI, TPC-RNTI). Ngoai ra, RNTI cho UE cu thé co thé
bao gdm it nhat mot trong s& RNTI tam thoi 6 (cell temporary RNTI, C-RNTI) va CS-
RNTI. Sau @6, tram co s& co thé thuc hién budc so khop tdc do (S206) theo lugng tai
nguyén dugc st dung dé truyén PDCCH sau khi thuc hién buéc ma hoa kénh (vi du, tao ma
cuc) (S204). Sau d6, tram co s& ¢6 thé ghép kénh (cac) DCI dya vao cdu trac PDCCH dya
vao thanh phan kénh didu khién (CCE) (S208). Ngoai ra, tram co s& ¢ thé ap dung quy
trinh bd sung (S210) ching han nhu x40 tron, diéu bién (vi du, QPSK), dan xen va quy trinh
tuong tu vao (cac) DCI duge ghép kénh, va sau d6 anh xa (cac) DCI dén tai nguyén can
duoc truyén. CCE 1a don vi tai nguyén co s& ddi véi PDCCH, va mot CCE c6 thé bao gom
cac (vi dy, sdu) nhom phan tir tai nguyén (REG). Mot REG ¢6 thé duoc tao cdu hinh véi
céc (vi du, 12) RE. S6 lugng CCE dugc sit dung ddi voi mot PDCCH c6 thé duge xac dinh
lam muec tap hop. Trong hé théng 3GPP NR, mtc tap hop 1a 1, 2, 4, 8, hoiic 16 ¢6 thé duoc
str dung. Fig.5B 1a so dd c6 lién quan dén mirc tap hop CCE va budce ghép kénh PDCCH va
minh hoa kidu cta mtc tap hop CCE duge sit dung déi véi mot PDCCH va (cic) CCE

duoc truyén trong ving didu khién theo do.

Fig.6 minh hoa tap tai nguyén didu khién (CORESET) trong d6 kénh dicu khién
dudng xudng vat Iy (PUCCH) ¢6 thé duoc truyén trong hé théng 3GPP NR.

CORESET la tai nguyén thoi gian—t?m s6 trong d6 PDCCH, nghia 14, tin hiéu didu
khién dbi véi UE, duoc truyén. Ngoai ra, khong gian tim kiém dugc md ta sau co thé duoc
4nh xa dén mot CORESET. Do d6, UE c6 thé gidm sat mién thdi gian-tan s6 dugc chi dinh
lam CORESET thay vi gidm sat tit ca céc dai tin sé dé tiép nhan PDCCH, va giai ma
PDCCH dugc 4nh xa dén CORESET. Tram co s& c6 thé tao cdu hinh mdt hodc nhiéu
CORESET d4i v6i mdi 6 cho UE. CORESET ¢6 thé dugc tao cdu hinh véi dén ba ky hiéu
lién tiép trén truc thoi gian. Ngoai ra, CORESET c¢o thé dugc tao cAu hinh theo cac don vi
ctia sau PRB lién tiép trén truc tan sb. Theo phuong an trén Fig.5, CORESET#1 duogc tao
cAu hinh v6i cac PRB lién tiép, va CORESET#2 va CORESET#3 dugc tao cAu hinh véi cac
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PRB gi4n doan. CORESET c6 thé duge dinh vi & ky hiéu bt ky trong khe. Vi dy, theo
phuong 4n trén Fig.5, CORESET#1 bt ddu ¢ ky hiéu thir nhat cia khe, CORESET#2 bét
dAu & ky hiéu tht nam ctia khe, va CORESET#9 bét dau 6 ky hiéu thir chin cua khe.

Fig.7 minh hoa phuong phéap thiét 1ap khong gian tim kiém PDCCH trong hé thong
NR 3GPP.

P& truyén PDCCH dén UE, mdi CORESET ¢6 thé c6 it nhit mot khéng gian tim
kiém. Theo phuong an cla sang ché, khong gian tim kiém 1a tap hop tat ca céc tai nguyén
thoi gian-tin sd (sau ddy goi 13, cac ing vién PDCCH) qua d6 PDCCH cua UE c6 kha nang
duge truyén. Khong gian tim kiém c6 thé bao gdbm khong gian tim kiém chung ma UE cta
3GPP NR cin tim kiém chung va khong gian tim kiém cho thiét bi ddu cubi cu thé hodc UE
cu thé ma UE cu thé cin tim kiém. Trong khong gian tim kiém chung, UE c6 thé giam sat
PDCCH duoc thiét 1ap sao cho tt ca cac UE trong 6 thudc vé cung tram co s¢ thudng tim
kiém. Ngoai ra, khong gian tim kiém cho UE cu thé c6 thé duoc thiét 1ap d6i v6i mdi UE
sao cho cac UE giam sat PDCCH dugc cAp phat cho mdi UE ¢ vi tri khong gian tim kiém
khac nhau theo UE. Trong truong hop cua khong gian tim kiém cho UE cu thé, khong gian
tim kiém gitta cac UE ¢6 thé duoc chdong 1én mot phin va dugc cip phat do vung diéu
khién duoc gi6i han trong d6 PDCCH c6 thé duoc cip phat. Buée giam sat PDCCH bao
gdm budc giai ma mu dbi vai cac tmg vién PDCCH trong khong gian tim kiém. Khi buéc
giai ma m thanh cong, thi ¢6 thé thé hién rang PDCCH dugc phét hién/nhan (thanh cong)
va khi budc giai md mu that bai, thi co thé thé hién ring PDCCH khong duoc phat
hién/nhén, hodc khong dugce phat hién/nhan thanh cong.

Nhim thuén tién cho ph?m giai thich, PDCCH dugc xdo tron vdi RNTI chung nhém
(group common, GC) dugc bibt trudc do dbi véi cac UE dé truyén thong tin didu khién DL
dén mot hogc nhiéu UE duge goi 14 PDCCH chung nhém (GC) hodc PDCCH chung. Ngoai
ra, PDCCH duoc xéo tron véi RNTI cho thiét bi diu cui cu thé ma UE cu thé da biét de
truyén thong tin 1ap lich UL hodc thong tin lap lich DL dén UE cu thé duoc goi 1a PDCCH
cho UE cu thé. PDCCH chung c6 thé dugc bao gém trong khong gian tim kiém chung, va
PDCCH cho UE cu thé c¢6 thé duge bao gdm trong khong gian tim kiém chung hodc
PDCCH cho UE cu thé.

Tram co s& co thé bao hiéu mdi UE hodc nhém UE thong qua PDCCH vé thong tin
(nghia 1a, sy cép quyén DL) lién quan dén su cAp phat tai nguyén ctia kénh tim goi (paging

channel, PCH) va kénh chia sé duong xubng (downlink-shared channel, DL-SCH) la kénh
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truyén dan hozc thong tin (nghia la, su cip quyén UL) lién quan dén su cp phat tai nguyén
ctia kénh chia sé duong 1én (uplink-shared channel, UL-SCH) va yéu cau 13p lai ty dong lai
(hybrid automatic repeat request, HARQ). Tram co s6 ¢6 thé truyén khéi van chuyén PCH
va khédi van chuyén DL-SCH thong qua PDSCH. Tram co 6 ¢6 thé truyén dit liéu ngoai trur
thong tin diéu khidn cu thé hogc dit liéu dich vy cu thé thong qua PDSCIH. Ngoai ra, UE co
thé nhan dit lidu ngoai trir thong tin didu khién cu thé hofc dit ligu dich vu cu thé théng qua

PDSCH.

Tram co s& ¢co thé bao gém, trong PDCCH, thong tin vé UE (mot hodc cac UE) ma
dit liéu PDSCH dugc truyén va cach dit liéu PDSCH dugc nhén va gidi mi boi UE tuong
ung, va truyén PDCCH. Vi du, gia st rang DCI duge truyén thong qua PDCCH cu thé 1a
CRC dugc tao mit na véi RNTI 1a “A”, va DCI biéu thi réng PDSCH dugc cép phat cho tai
nguyén v0 tuyén (vi du, vi tri tan sé) 1a “B” va biéu thi thong tin dinh dang truyén (vi du,
kich thuéc khdi van chuyén, so dd didu bién, thong tin ma hoa, v.v.) 1a “C”. UE giam sat
PDCCH bing cach st dung thong tin RNTI ma UE c6. Trong truong hop nay, néu c6 UE
thuc hién budc giai md mu PDCCH b%mg cach st dung RNTI “A”, thi UE nhan PDCCH, va
nhian PDSCH duoc biéu thi boi “B” va “C” thong qua thong tin PDCCH nhan dugc.

Bang 2 thé hién mot phuong an cla kénh diéu khién duong lén vat Iy (PUCCH)
dugc str dung trong hé théng truyén thong khong day.

Bang 2
Pinh dang PUCCH D dai theo edc ky hi¢u OFDM S lwong bit
0 1-2 7 22
1 O 4-14 | <2
2 1-2 2
3 4-14 »2
4 4-14 »2

PUCCH ¢6 thé duoc st dung dé truyén thong tin diéu khién UL (UL control
information, UCI) sau.

- Yéu ciu lap lich (Scheduling Request, SR): Thong tin dugc str dung dé yéu cAu tai
nguyén UL-SCH UL.

- HARQ-ACK: Su dap lai dén PDCCH (biéu thi ngét DL SPS) va/hodc sy dép lai
dén khdi van chuyén (transport block, TB) DL trén PDSCH. HARQ-ACK biéu thi xem
thong tin duogc truyén trén PDCCH hoac PDSCH c6 dugc nhén hay khong. Phan hoi
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HARQ-ACK bao gdbm ACK khing dinh (ACK don gian), ACK phu dinh (sau déy goi la
NACK), truyén dan gidn doan (Discontinuous Transmission, DTX), hoic NACK/DTX. O
day, thuat ngtt HARQ-ACK dugc st dung két hop véi HARQ-ACK/NACK va
ACK/NACK. Né6i chung, ACK c6 thé dugc biéu dién boi gid tri bit 1 va NACK ¢6 thé duoc
bidu dién boi gié tri bit 0.

- Théng tin trang thai kénh (CSI): Thong tin phan hdi vé kénh DL. UE tao ra thong
tin nay dua vao tin hiéu tham chiéu (Reference Signal, RS) CSI dugc truyén boi tram co s6.
Thong tin phan hdi lién quan dén da dau vao da dau ra (Multiple Input Multiple Output,
MIMO) bao gdm bo chi béo hang (RI) va bd chi bao ma tran ma hoéa trudge (PMI). CSI ¢co
thé dugc chia thanh CSI phin 1 va CSI phdn 2 theo thong tin duoc biéu thi bsi CSL.

Trong hé théng 3GPP NR, nim dinh dang PUCCH c¢6 thé duoc st dung dé hd tro

cac kich ban dich vu khac nhau, moi trudng kénh khac nhau, va cau trac khung.

Pinh dang PUCCH 0 12 dinh dang dé truyén théng tin HARQ-ACK 1 bit hodc 2 bit
hoic SR. Dinh dang PUCCH 0 ¢6 thé duoc truyén thong qua mot hodc hai ky hiéu OFDM
trén truc thoi gian va mot PRB trén truc tin s6. Khi dinh dang PUCCH 0 dugc truyén thong
qua hai ky hi¢u OFDM, thi cing chudi trén hai ky hiéu co6 thé duge truyén thong qua RB
khac. O day, chudi c6 thé 1a chudi duge dich chuyén tuan hoan (cyclic-shifted, CS) ti chudi
co s& duge st dung trong dinh dang PUCCH 0. Theo cach nay, thiét bi nguoi dung co6 thé
thu khuéch dai da dang tn s6. Mot cach chi tiét, thiét bi ngudi ding c6 thé xac dinh gié tri
dich chuyén tudn hoan (CS) mes theo Mbit bit UCI (Mbit = 1 hodc 2). Hon nira, chubi duoc
thu bang cach dich chuyén tuan hoan chudi co s& c6 dod dai 12 trén co s¢ gid tri CS duoc
x4c dinh mgs 6 thé duoc anh xa dén mot OFDM ky hiéu va 12 RE cua mét RB dé duoc
truyén. Khi s luong dich chuyén tudn hoan kha dung d6i v6i thiét bi nguoi ding 1a 12 va
Mt = 1, thi UCT 1 bit 0 va 1 c6 thé dugc anh xa dén hai chudi duge dich chuyén tuan hoan
¢6 chénh 1&ch gié tri dich chuyén tudn hoan 1a 6. Hon nita, khi Mbit = 2, thi UCI 2 bit 00,
01, 11, va 10 ¢6 thé duogc anh xa lan luot dén bdn chudi dugc dich chuyén tudn hoan ¢
chénh léch gia tri dich chuyén tudn hoan 1a 3.

Dinh dang PUCCH 1 ¢6 thé phan phéi thong tin HARQ-ACK 1 bit hodc 2 bit hogc
SR. Dinh dang PUCCH 1 ¢6 thé dugc truyén thong qua céc ky higu OFDM lién tiép trén
truc thoi gian va mot PRB trén truc tan sb. O day, sb luong ky hiéu OFDM bi chiém boi
dinh dang PUCCH 1 ¢6 thé la mot trong s6 tir 4 dén 14. Cu thé hon 13, UCL ma 1a Mbit= 1,
¢6 thé duoc didu bién BPSK. UE c6 thé didu bién UCI ma la Mbit = 2, v6i khoa dich
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chuyén pha cdu phuong (quadrature phase shift keying, QPSK). Tin hidu duogc thu bang
cach nhan ky hiéu c6 gia tri phuc tap duoc didu bién d(0) véi chudi c6 do dai la 12. Trong
truong hop nay, chudi c6 thé 1a chudi co s& dugc st dung dbi voi dinh dang PUCCH 0. UE
lan truyén céc ky hiéu OFDM dugc danh sb chdn ma dinh dang PUCCH 1 dugc cAp phat
thong qua mi che truc giao (orthogonal cover code, OCC) truc thoi gian dé truyén tin hiéu
d3 thu. Pinh dang PUCCH 1 xéc dinh sb6 luong UE khac nhau 16n nhéit duge ghép kénh
trong mot RB theo do dai cia OCC can dugc st dung. Tin hiéu tham chiéu giai diéu bién
(demodulation reference signal, DMRS) ¢ thé duoc lan truyén vdi OCC va dugce anh xa
dén cac ky hiéu OFDM dugc dénh s6 1¢ cia dinh dang PUCCH 1.

Pinh dang PUCCH 2 ¢6 thé phan phéi UCI vuot qua 2 bit. Dinh dang PUCCH 2 ¢6
thé duoc truyén théng qua mot hodc hai ky hiéu OFDM trén truc thoi gian va mot hodc
nhidu RB trén truc tin sb. Khi dinh dang PUCCH 2 duoc truyén trong hai ky hiéu OFDM,
thi céc chudi ma duge truyén trong cic RB khac nhau thong qua hai ky hiéu OFDM c¢6 thé
giéng nhau. O day, chudi c6 thé 1a cac ky hiéu c6 gia tri phirc tap dugc didu bién d(0),...,
d(Miymbor-1). O day, Miymbor ¢6 thé 1a Myi/2. Thong qua d6, UE c6 thé thu dugc khuéch dai
da dang tin s6. Cu thé hon, My bit UCI (Mic>2) dugc xdo tron mic bit, duge diéu bién
QPSK, va dugc 4nh xa dén (cac) RB cua mot hogc hai ky hi¢u OFDM. O day, s luong RB

c6 thé 1a mot trong sd tir 1 dén 16.

Pinh dang PUCCH 3 hodic dinh dang PUCCH 4 ¢6 thé phan phi UCI vuot qud 2 bit.
Dinh dang PUCCH 3 hogc dinh dang PUCCH 4 ¢6 thé duoc truyén thong qua céac ky hiéu
OFDM lién tiép trén truc thdi gian va mot PRB trén tryc tan s6. S6 lugng ky hi¢u OFDM bi
chiém boi dinh dang PUCCH 3 hodc dinh dang PUCCH 4 c6 thé 1a mot trong s6 tir 4 dén
14. Cu thé, UE didu bién UCI My bit (Mbit> 2) v6i khoa dich pha nhi phdn (Binary Phase
Shift Keying, BPSK) n/2 hoic QPSK dé tao ra ky hiéu c6 gié tri phirc tap d(0) dén d(Msymb-
1). O day, khi st dung n/2-BPSK, thi Msymb = Mbit, va khi st dung QPSK, thi Msymb = Mbiv/2.
UE c¢6 thé khong ap dung lan truyén khbi don vi vao dinh dang PUCCH 3. Tuy nhién, UE
c6 thé 4p dung lan truyén khéi don vi vao mot RB (nghia 13, 12 séng mang con) bang cach
st dung PreDFT-OCC c6 do dai 1a 12 sao cho dinh dang PUCCH 4 ¢c6 thé ¢6 hai hodc bon
kha nang ghép kénh. UE thyc hién viéc ma hoa trude truyén (hodc ma hoa truée DFT) a6i

v6i tin hiéu lan truyén va 4nh xa tin hiéu nay dén moi RE dé truyén tin hiéu lan truyén nay.

Trong trudng hop nay, sb lugng RB bi chiém boi dinh dang PUCCH 2, dinh dang
PUCCH 3 hoiic dinh dang PUCCH 4 c6 thé duoc xac dinh theo do dai va tbc d6 ma lén
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nhét ctia UCT duoc truyén béi UE. Khi UE st dung dinh dang PUCCH 2, thi UE c6 thé
truyén thong tin HARQ-ACK két hop v6i thong tin CSI thong qua PUCCH. Khi s6 luong
RB ma UE c6 thé truyén 16n hon sb lvgng RB 16n nhat ma dinh dang PUCCH 2, hodc dinh
dang PUCCH 3 hoic dinh dang PUCCH 4 c6 thé st dung, thi UE ¢6 thé chi truyén thong

tin UCI con lai ma khong truyén mot sb thong tin UCI theo d9 uu tién cta thong tin UCL

Dinh dang PUCCH 1, dinh dang PUCCH 3 hogc dinh dang PUCCH 4 c6 thé duoc
tao cAu hinh théng qua tin hiéu RRC dé biéu thi sy nhay tan s6 trong khe. Khi su nhay tan
s6 dugc tao cau hinh, thi chi s6 cua RB can dugc nhay tin sd c6 thé duoc tao cdu hinh véi
tin hiéu RRC. Khi dinh dang PUCCH 1, dinh dang PUCCH 3 ho#c dinh dang PUCCH 4
duge truyén thong qua N ky hiéu OFDM trén truc thoi gian, thi budc nhay thir nhét co thé
6 floor(N/2) ky hiéu OFDM va budc nhay thi hai ¢6 thé c6 ceiling(N/2) ky hiéu OFDM.

Pinh dang PUCCH 1, dinh dang PUCCH 3 hodc dinh dang PUCCH 4 ¢6 thé duoc
tao cAu hinh dé duoc truyén lip lai & céc khe. Trong trudng hop nay, s6 luong K khe trong
@6 PUCCH duoc truyén lap lai ¢6 thé duge tao cau hinh boi tin hiéu RRC. Cac PUCCH
dugc truyén 1ap lai phai bat dau & ky hiéu OFDM cia vi tri khong dbi trong mdi khe, va ¢6
d6 dai khong déi. Khi mot ky hiéu OFDM trong s6 céc ky hiéu OFDM cua khe trong do
UE s& truyén PUCCH duoc biéu thi duéi dang ky hig¢u DL béi tin hiéu RRC, thi UE c6 thé
khong truyén PUCCH trong khe twong mg va tri hoan cudc truyén dan PUCCH dén khe
tiép theo dé truyén PUCCH.

Trong khi dé, trong hé théng NR 3GPP, thiét bi ngudi ding co thé thuc hién viéc
truyén dan/tiép nhan nho st dung bang thong nhé hon hodc bang bing thong cua song
mang (hodc 0). Pé thuc hién diéu nay, ngudi dung cé thé nhan cdu hinh cua phan bing
thong (bandwidth part, BWP) duoc tao cAu hinh véi bing thong lién tuc mot phan clia bing
thong ciia song mang. Thiét bi ngudi dung van hanh theo TDD hodc van hanh theo phd
khong dugc ghép cdp co thé nhan cau hinh cta tdi da bbén cap DL/UL BWP trong mot séng
mang (0). Hon nita, thiét bi ngudi dung c6 thé kich hoat mot cap DL/UL BWP. Thiét bi
ngudi ding van hanh theo FDD hodc van hanh theo phd duoc ghép cap cd thé nhan céu
hinh cta tdi da bén DL BWP trong song mang (hodc 6) dudong xubng va cAu hinh cua t6i da
bén UL BWP trong séng mang (hodc 6) duong 1en. Thiét bi nguoi dung c6 thé kich hoat
m6t DL BWP va UL BWP déi v6i mdi song mang (hodc ). Thiét bi nguoi ding co thé
khong nhan hodc truyén trén tai nguyén thoi gian-tin s6 ngoai trt BWP dugc kich hoat.

BWP dugc kich hoat c6 thé duge goi 1a BWP kich hoat.
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Tram co s& cO thé biéu thi BWP dugc kich hoat trong sb cac BWP dugc tao cAu hinh
cho thiét bi ngudi dung thong qua thong tin didu khién duong xudng (DCI). BWP duge
biéu thi thdng qua DCI dugc kich hoat, va (cac) BWP duoc tao cAu hinh khac dugc huy
kich hoat. Trong séng mang (hodc 6) van hanh theo TDD, tram co s6 ¢6 thé thém bo chi
bo phin bing thong (bandwidth part indicator, BPI) biéu thi BWP can dugc kich hoat cho
DCI ma 1ap lich PDSCH hozc PUSCH dé thay dbi cap DL/UL BWP cta thiét bi ngudi
ding. Thiét bi ngudi dung c6 thé nhan DCI ma 1ap lich PDSCH hoge PUSCH, va c6 thé
nhin dang cip DL/UL BWP cin dugc kich hoat trén co s¢ BPIL. Trong trudong hop song
mang (hodc 0) duong xubng van hanh theo FDD, tram co s& ¢6 thé thém BPI biéu thi BWP
can duoc kich hoat cho DCI ma 1ap lich PDSCH dé thay ddi DL BWP ctia tram co s0.
Trong truomg hop séng mang (hodc 6) dwong 1én vén hanh theo FDD, tram co s c6 thé
thém BPI bidu thi BWP cin duoc kich hoat cho DCI ma 1ap lich PUSCH dé thay doi UL

BWP cua tram co s6.
Fig.8 1a so d khai niém minh hoa tip hop song mang.

Téap hop song mang 1a phuong phép trong d6 UE st dung cac khéi tan s6 hoic &
(theo nghia logic) dugc tao cAu hinh v6i céc tai nguyén UL (hodc cdc song mang thanh
phan) va/hodc c4c tai nguyén DL (hodc cac song mang thanh phan) lam mot dai tan sb logic
16n dé hé thdng truyén thong khong day sir dung dai tAn s6 rong hon. Mot song mang thanh
phan c6 thé con duoc dé cap dén dudi dang thuat nglr duge goi 1a 8 so cAp (Primary cell,
PCell) hodc 0 thtr cip (Secondary cell, SCell), hodc SCell so cip (Primary Scell, PScell).
Tuy nhién, sau day, nhim thuan tién cho phdn mo ta, thuat ngr “séng mang thanh phan”

duogc st dung.

Dua vao Fig.8, 1 mot vi du vé hé théng 3GPP NR, toan b¢ dai h¢ thong ¢6 thé bao
gbdm lén dén 16 séng mang thanh phan, va mdi séng mang thanh phan nay c6 thé co bing
thong 1én dén 400 MHz. Séng mang thanh phan c6 thé bao gdm mdt hodc nhiéu séng mang
con lién tiép vat ly. Mic du duge thé hién trén Fig.8 rang mdi trong sb cac song mang thanh
phin c6 cling bang thong, nhung d6 chi l1a mot vi du, va mdi séng mang thanh phan nay c6
thé c6 bang thong khac nhau. Ngoai ra, mic du mdi séng mang thanh phén dugc thé hién
dudi dang lién k& v6i nhau theo tryuc tan s6, nhung céc hinh v& nay duoc thé hién theo khai
niém logic, va mdi séng mang thanh phan nay c6 thé 1ién ké vat 1y voi séng mang thanh

phan khac, hodc ¢ thé dugc dat cach xa.
Céc tin sb trung tdm khac nhau c6 thé duoc sir dung doi voi mdi séng mang thanh
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phan. Ngoai ra, mot tan sb trung tAm chung c6 thé duoc st dung trong céc song mang thanh
phén lién ké vat ly. Gia st rang tit ca c4c séng mang thanh phan 1ién k& vat ly theo phuong
4n trén Fig.8, tin sb trung tAm A c6 thé duoc st dung trong tAt ca cac séng mang thanh
phéan. Hon nita, gia st rang cic séng mang thanh phan tuong tmg khong lién ké vat Iy véi
nhau, tin sd trung tim A va tan s trung tAm B ¢6 thé duoc st dung trong mdi trong sb cac

s6ng mang thanh phan.

Khi tong dai hé théng dugc md rong boi tip hop séng mang, thi dai tan sd duoc st
dung dé truyén thong véi mdi UE c6 thé duogc x4c dinh theo cic don vi cua song mang
thanh phan. UE A ¢6 thé st dung 100 MHz, ma 13 tong dai hé théng, va thuc hién viéc
truyén thong bang cach st dung tAt ca ndm séng mang thanh phan. Cac UE B1~Bs ¢6 thé
chi stt dung bing thong 20 MHz va thuc hién viée truyén thong bang cach st dung mot
song mang thanh phan. Cac UE Ci va Ca ¢ thé str dung bang thong 40 MHz va thuc hién
viéc truyén thong bing cach st dung lan luot hai séng mang thanh phan. Hai song mang
thanh phan ¢6 thé lién k& hodc khong lién ke logic/vat ly. UE Ci biéu dién trudng hop st
dung hai séng mang thanh phan khong lién ké, va UE C, biéu dién trudng hop st dung hai

s6ng mang thanh phan lién k&.

Fig.9 14 hinh v€ dé giai thich sy truyén thong song mang tin hiéu va truyén thong da
song mang. Cu thé, Fig.9A thé hién céu trac khung con séng mang don va Fig.9B thé hién

cau trac khung con da séng mang.

Dua vao Fig.9A, ¢ ché do FDD, hé théng truyén thong khong ddy néi chung c6 thé
thuc hién viée truyén hodc nhan dit liéu thong qua mot dai DL va mot dai UL tuong Ung.
Theo mdt phuong an cu thé khac, & ché d6 TDD, h¢ thdng truyén thong khong day co thé
chia khung vo tuyén thanh don vi thoi gian UL va don vi thoi gian DL trong mién thoi gian,
va thuc hién viéc truyén hodc nhén dit liéu thong qua don vi thoi gian UL/DL. Dua vao
Fig.9B, ba séng mang thanh phan (CC) 20 MHz ¢6 the dugc két hop thanh mdi trong s6 UL
va DL, sao cho bang rong 1a 60 MHz ¢6 thé dugc hd trg. Mdi CC c6 thé 1ién k& hozc khong
lién ké v6i CC khac trong mién tn sb. Fig.9B thé hién truomg hop trong do bang rong cua
UL CC va bang rong cia DL CC la gidng nhau va d6i xtmg, nhung bang rong clia mdi CC
¢6 thé dugce xac dinh mdt cach doc 14p. Ngoai ra, tdp hop song mang khong dbi xing c6 s6
luong UL CC va DL CC khac nhau la c6 thé. DL/UL CC dugc cAp phét/tao cau hinh dé UE
cu thé thong qua RRC cé thé duogc goi 1a DL/UL CC phuc vu cia UE cu thé.

Tram co s& ¢6 thé thuc hién viéc truyén thong voi UE bang cach kich hoat mot s6
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CC phuc vu hodc tit ca cac CC phuc vu ctia UE hodc huy kich hoat mot sb CC. Tram co s&
¢6 thé thay dbi CC can dugc kich hoat/hity kich hoat, va thay doi sb luong CC can dugc
kich hoat/hty kich hoat. Néu tram co s& cdp phat CC kha dung doi v6i UE dudi dang 6 cu
thé hodc UE cu thé, thi it nhit mot trong sd cac CC dugce cAp phét co thé dugc huy kich
hoat, trir khi su cép phat CC dbi v6i UE duoc tao cAu hinh lai hoan toan hodc UE dugc
chuyén giao. Mot CC khong duoc hity kich hoat boi UE dugce goi la CC so cip (Primary
CC, PCC) hodc 0 so cép (PCell), va CC ma tram co sG ¢ thé kich hoat/huy kich hoat mot
céch tur do duoc goi 1a CC thit cdp (Secondary CC, SCC) hogc 6 thir cap (SCell).

Trong khi d6, 3GPP NR str dung khai niém 6 dé quan ly cdc tai nguyén vO tuyén. O
duoc xac dinh 12 t6 hop cia cac tai nguyén DL va tai nguyén UL, nghia 13, tb hop cia DL
CC va UL CC. O ¢6 thé dugc tao cdu hinh véi chi cac tai nguyén DL, hodc td hop cua céac
tai nguyén DL va tai nguyén UL. Khi tdp hop song mang dugc hd tro, thi lién két gifta tan
sb séng mang cla tai nguyén DL (hodc DL CC) va tAn sd song mang cua tai nguyén UL
(hodc UL CC) ¢o thé dugc biu thi boi thong tin hé théng. Tan s6 séng mang d& cap dén tan
sd trung tAm cia mdi 6 hodc CC. O twong ung v6i PCC dugce goi la PCell, va 6 tuong tmg
v6i SCC duge goi 12 SCell. Séng mang twong Gng véi PCell trong DL la DL PCC, va séng
mang twong tng véi PCell trong UL la UL PCC. Tuong tu, séng mang tuwong ung voi SCell
trong DL 1a DL SCC va séng mang tuong Umg voi SCell trong UL la UL SCC. Theo kha
ning UE, (cac) 6 phuc vu ¢6 thé duoc tao chu hinh vé&i mot PCell va nhiéu hon hoic béng
khéng SCell. Trong truong hop cua cac UE 6 trang thai RRC_CONNECTED nhung khong
duge tao ciu hinh cho tap hop séng mang hodc khong h6 tro tap hop song mang, chi c6 mot

0 phuc vu duogc tao chu hinh chi c6 PCell.

Nhu duoc néu & trén, thut ngit “6” duge sir dung trong tap hop séng mang dugc
phan biét véi thuat ngt “6” ma dé cap dén ving dia ly nhét dinh trong do6 dich vu truyén
thong dugc cung cép bdi mot tram co s& hodc mot nhom angten. Nghia 1a, m¢t song mang
thanh phén ¢6 thé con dugc goi 1a 6 1ap lich, 6 dugc 18p lich, 6 so chp (PCell), 6 thtt cép
(SCell) hodc SCell so cAp (PScell). Tuy nhién, dé phén biét gita 6 dya vao ving dia Iy nhét
dinh va 6 cia tip hop song mang, theo sang ché, & ctia tp hop song mang duoc goi 1a CC,

va d cua vung dia ly dugc goi 1a 0.

Fig.10 la so dd thé hién mot vi du trong d6 ky thuat 1ap lich lién song mang duogc ap
dung. Khi 14p lich lién séng mang duge thiét lap, thi kénh dieu khién duoc truyén thong qua
CC thtt nhét c6 thé 1ap lich kénh di lidu dugc truyén thong qua CC thu nhét hodc CC thir
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hai bang cach st dung trudng chi béo séng mang (carrier indicator field, CIF). CIF duogc
bao gém trong DCI. No6i cach khac, 0 1ap lich dugc thiét 1ap, va su cép quyén DL/su cép
quyén UL dugc truyén ¢ ving PDCCH ciia 6 1ap lich 1ap lich PDSCH/PUSCH ctia 6 dugc
1ap lich. Nghia la, ving tim kiém d6i vé6i cac song mang thanh phan ton tai & vang PDCCH
cia 6 18p lich, PCell v& co ban c6 thé 12 6 1ap lich, va SCell cu thé ¢6 thé dugc chi dinh lam
0 14p lich boi 16p trén.

Theo phuong an trén Fig.10, gia st rang ba DL CC dugc hop nhét. O day, gia st
rang séng mang thanh phan DL #0 1a DL PCC (hoac PCell), va séng mang thanh phan DL
#1 va song mang thanh phan DL #2 12 cac DL SCC (hogc SCell). Ngoai ra, gia su rang DL
PCC duoc thiét 1ap thanh PDCCH giam sat CC. Khi 18p lich lién song mang khong duogc
tao cau hinh b%lng cach bao hiéu 16p cao hon cho UE cu thé (hoic nhém UE cu thé hodc 6
cu thé), thi CIF dugc v hiéu héa, va mdi DL CC c6 thé chi truyén PDCCH dé 1ap lich
PDSCH cua n6 khong c6 CIF theo quy tic NR PDCCH (1ap lich phi-lién séng mang, 1ap
lich nodi séng mang). Trong khi do, néu lap lich lién s6ng mang dugc tao cAu hinh bé‘mg cach
béo hiéu 16p cao hon cho UE cu thé (hoic nhom UE cu thé hodc  cu thd), thi CIF dugc cho
phép, va CC cu thé (vi du, DL PCC) khong chi ¢6 thé truyén PDCCH d¢é 18p lich PDSCH
ctia DL CC A bing céch sir dung CIF ma con c6 thé truyén PDCCH dé 14p lich PDSCH cua
CC khac (1ap lich lién séng mang). Mat khac, PDCCH khong dugc truyén trong DL CC
khéc. Theo d6, UE giam sat PDCCH khong bao gdm CIF dé nhan PDSCH dugc lap lich
ndi séng mang phu thude vao viéc xem lap lich lién song mang ¢6 duogc tao cdu hinh cho
UE hay khong, hodc gidm sat PDCCH bao gdm CIF dé nhan PDSCH duoc 1ap lich lién

song mang.

Mit khac, Fig.9 va Fig.10 minh hoa c4u trac khung con cta hé théng 3GPP LTE-A,
va cAu hinh giéng hodc tuwong tu co thé dugc ap dung vao hé théng 3GPP NR. Tuy nhién,
trong hé théng 3GPP NR, céc khung con cua Fig.9 va Fig. 10 ¢6 thé duge thay thé bang cac
khe.

Fig.11 la so dd khéi thé hién cac cAu hinh ctia UE va tram co so theo mét phuong an
cda sang ché. Theo mot phuong an cua sang ché, UE c6 thé duoc thuc hién véi cac kiéu
thiét bj truyén thong khong ddy khac nhau hodc céc thiét bi tinh toan dugc dam bao la ¢6
thé cam tay va di dong. UE c6 thé duogc goi 1a thiét bi nguoi dung (UE), tram (Station,
STA), thué bao di dong (Mobile Subscriber, MS) hoac thiét bi twong tu. Ngoai ra, theo mot

phuong 4n cta sang ché, tram co s& diu khién va quan ly 6 (vi du, & macro, & femto, 6
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pico, v.v.) tuong tmg v6i ving dich vy, va thuc hién c4c chic nang truyén tin hiéu, chi dinh
kénh, theo doi kénh, tu chuin doan, chuyén tiép hoic chirc ning tuong tw. Tram co s& ¢o
thé dugc goi 1a nut B thé hé tiép theo (next Generation NodeB, gNB) hodc diém truy cap
(Access Point, AP).

Nhu duge thé hién trén hinh v&, UE 100 theo mdt phuong an cla sing ché co thé
bao gdm bo xit Iy 110, modun truyén thong 120, bd nhé 130, giao dién ngudi ding 140 va
bd phan hién thi 150.

Trudce tién, bd xu ly 110 ¢co thé thuc thi cac 1énh hodc chuong trinh khac nhau va XU
Iy dit liéu trong UE 100. Ngoai ra, b xir Iy 110 ¢6 thé diéu khién toan bd hoat dong bao
odm mdi bd phén ctia UE 100, va c6 thé diéu khién viéc truyén dan/tiép nhan dit lidu gitra
céc bo phan nay. O day, bo xir ly 110 c6 thé dugc tao cau hinh dé thyc hién hoat dong theo
cac phuong an duge md ta theo sang ché. Vi dy, bo xir ly 110 co thé nhan thong tin cdu
hinh khe, xac dinh chu hinh khe dua vao théng tin cAu hinh khe va thuc hién viéc truyén
thong theo cAu hinh khe da x4c dinh.

Tiép theo, modun truyén thong 120 ¢ thé 1a médun tich hop thuc hién viéc truyén
thong khong day bang cach st dung mang truyén thong khong ddy va truy cdp LAN khong
day str dung LAN khong day. Vi vay, médun truyén thong 120 ¢o thé bao gom cac thé giao
dién mang (network interface card, NIC) ching han nhu céc thé giao di¢n truyén thong di
dong 121 va 122 va thé giao dién truyén thong dai khong dugc cép phép 123 & dang bén
trong hodc bén ngoai. Trén hinh v&, modun truyén thong 120 dugc thé hién dudi dang
mddun tich hop lién khédi, nhung khong gidng trén hinh Ve, mdi thé giao dién mang cd thé

duoc bd tri ddc 1ap theo cAu hinh mach hodc muc st dung.

Thé giao dién truyén thong di dong 121 c6 thé truyén hodc nhan tin hiéu vo tuyén
v6i it nhAt mot trong sd tram co s¢ 200, thiét bi bén ngoai va mdy chu bang cach st dung
mang truyén thong di dong va cung cip dich vu truyén thong di dong & dai tan sb thir nhit
dua vao cac lénh tir bo xur Iy 110. Theo mot phuong an, thé giao dién truyén thong di dong
121 ¢6 thé bao gdm it nhat mot modun NIC sit dung dai tan s6 nho hon 6 GHz. ft nhat mot
mddun NIC ctia thé giao dién truyén thong di dong 121 c6 thé thuce hién viée truyén thong
di dong mot cach doc lap voi it nhit mdt trong sb tram co s& 200, thiét bi bén ngoai va may
chi theo cac chuén hoic giao thirc truyén thong di dong ¢ cac dai tan s& nhé hon 6 GHz

dugc hd tro béi mddun NIC tuong Ung.

Thé giao dién truyén thong di dong 122 co thé truyén ho#c nhén tin hiéu vd tuyén
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v6i it nhAt mot trong sb tram co s 200, thiét bi bén ngoai va may chil bang cach sir dung
mang truyén thong di dong va cung cap dich vu truyén thong di dong ¢ dai tan s6 thu hai
dua vao cac 1énh tu b xfrbly’ 110. Theo mdt phuwong an, thé giao dién truyén thong di dong
122 ¢6 thé bao gdm it nhat mot modun NIC st dung dai tan s6 16n hon 6 GHz. ft nhat mot
médun NIC ciia thé giao dién truyén thong di dong 122 ¢6 thé thuc hién viée truyén thong
di dong mot cach doc 1ap vai it nhit mot trong sb tram co s 200, thiét bi bén ngoai va may
chi theo céc chuén hoic giao thirc truyén thong di dong & cac dai tAn s6 16n hon hodc bang

6 GHz duoc hd tro béi mddun NIC tuong ung.

Thé giao dién truyén thong dai khong duoc cap phép 123 truyén hodc nhén tin hiéu
vo tuyén véi it nhét mot trong sb tram co s& 200, thiét bi bén ngoai va may chi bang cach
str dung dai tan s6 tha ba 1a dai khong dugc cip phép, va cung cap dich vu truyén thong dai
khong dugc cép phép dua vao céac lénh tir bo xtr Iy 110. Theé giao dién truyén thong dai
khong duoc chp phép 123 c6 thé bao gbm it nhit mot mddun NIC st dung dai khong dugc
chp phép. Vi du, dai khong duge cép phép c6 thé 1a dai 2,4 GHz hodc 5 GHz. It nhat mot
mddun NIC ciia thé giao dién truyén thong dai khong duge cap phép 123 co thé thuc hién
viéc truyén thong khong day doc 14p hoac phu thude voi it nhat mot trong sb tram co s& 200,
thiét bi bén ngoai va may chu theo chuin hodc giao thirc truyén thong dai khong duoc cap

phép ctia dai tn s6 duge hd trg béi médun NIC tuong tng.

B6 nhé 130 luu trit chuong trinh diéu khién dugc st dung trong UE 100 va cdc loai
dit liéu khéac nhau danh cho chwong trinh diéu khién nay. Chuong trinh didu khién nay co
thé bao gdm chuong trinh dugc quy dinh trude cAn thiét dé thyuc hién viéc truyén thong

khong day vai it nhét mot trong sb tram co s& 200, thiét bi bén ngoai va may chu.

Tiép theo, giao dién nguoi dung 140 bao gbm cac loai phuong tién du vao/dau ra
khéc nhau duoc bd tri & UE 100. Noi cach khac, giao dién nguodi dung 140 ¢ thé nhan dau
vao cua nguodi dung bing cach st dung cac phuong tién dau vao khac nhau, va bo xtr ly 110
6 thé didu khién UE 100 dua vao dau vao cua ngudi ding da nhan. Ngoai ra, giao dién
ngudi dimg 140 c6 thé thuc hién viée két xudt dwa vao cdc lénh tir bd xir ly 110 bing cach
st dung céc loai phuong tién dau ra khéac nhau.

Tiép theo, bd phan hién thi 150 két xuét céc hinh dnh khéc nhau trén man hinh hién
thi. Bo phan hién thi 150 nay c6 thé két xuét cac doi tuong hién thi khac nhau chang han
nhu ndi dung dugce thue thi boi bo xu ly 110 hodc giao dién nguoi dung dwa vao cac 1énh
didu khién tir bd xtt Iy 110.
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Ngoai ra, tram co s¢ 200 theo mot phuong 4n cua sang ché co thé bao gdm bd xir 1y

210, modun truyén thong 220 va bd nhé 230.

Trudce tién, bd xi 1y 210 ¢co thé thuc thi cac 1énh hodc chuong trinh khac nhau, va xt
Iy dit lidu bén trong cla tram co s& 200. Ngoai ra, bo xur Iy 210 ¢o thé diu khién toan bo
hoat dong ctia cac by phén trong tram co 8O 200, va didu khién viéc truyén va tiép nhan d
lidu gitta cac bo phan nay. O ddy, bd xtr Iy 210 c6 thé duge tao cAu hinh dé thuc hién céc
hoat dong theo cac phuong 4n duge mo ta theo sang ché. Vi du, bo xur ly 210 ¢ thé bao

hiéu cAu hinh khe va thyc hién viée truyén thong theo cau hinh khe duge bdo hiéu.

Tiép theo, modun truyén thong 220 ¢ thé 12 modun tich hgp thuc hién viéc truyén
thong khong day bang cach sir dung mang truyén thong khong day va truy cap LAN khong
day st dung LAN khong day. Vi viy, médun truyén thong 120 c6 thé bao gom cac thé giao
dién mang chang han nhu céc thé giao dién truyén thong di dong 221 va 222 va theé giao
dién truyén thong dai khong dugc cAp phép 223 dudi dang bén trong hodc bén ngoai. Trén
hinh v&, modun truyén thong 220 duoc thé hién dudi dang mddun tich hop lién khéi, nhung
khong giéng trén hinh v&, mdi thé giao dién mang co thé dugc bb tri doc 1ap theo cAu hinh

mach hodc muc st dung.

Thé giao dién truyén thong di dong 221 c6 thé truyén hozc nhén tin hiéu vo tuyén
v6i it nhAt mot trong sb tram co s¢ 100, thiét bi bén ngoai va may chu bang cach st dung
mang truyén thong di dong va cung cap dich vu truyén thong di dong trong dai tan s thir
nhit dua vao cac 1énh tir b xtt Iy 210. Theo mot phuong an, thé giao dién truyén thong di
dong 221 ¢6 thé bao gdm it nhat mot modun NIC st dung dai tan sé nho hon 6 GHz. It nhét
mot mddun NIC ciia thé giao dién truyén thong di dong 221 ¢6 thé thuc hién mot cach doc
lap viéc truyén thong di dong vai it nhét mot trong sd tram co s& 100, thiét bi bén ngoai va
may chu theo cac ti€u chuén hoic giao thuc truyén thong di dong trong céc dai tan s6 nho

hon 6 GHz dugc hd trg béi mddun NIC tuong ung.

Thé giao dién truyén thong di dong 222 c6 thé truyén hodc nhén tin hiéu vo tuyén
v6i it nhat mot trong sb tram co s 100, thiét bi bén ngoai va may chi béng cach st dung
mang truyén thong di dong va cung chp dich vu truyén thong di dong trong dai tan sb thu
hai dua vao cac 1énh tr bd xt Iy 210. Theo mdt phuong an, thé giao dién truyén thong di
dong 222 ¢6 thé bao gdm it nhat mot moédun NIC st dung dai tan sb 16n hon hodc bang 6
GHz. Tt nhét mot médun NIC ciia thé giao dién truyén thong di dong 222 ¢6 thé thuc hién

viée truyén thong di dong doc 1ap véi it nhat mot trong sb tram co s& 100, thiét bi bén ngoai
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va may chu theo cac chuan hodc giao thirc truyén thong di dong & cac dai tan s6 16n hon

hoic bing 6 GHz duoc hd trg bdi mddun NIC twong Gng.

Thé giao dién truyén thong dai khong duoc cép phép 223 truyén hodc nhén tin hiéu
v6 tuyén véi it nhat mot trong sb tram co s¢ 100, thiét bi bén ngoai va mdy chi bang cach
str dung dai tan s6 tht ba 1a dai khong dugc chp phép, va cung cap dich vu truyén thong dai
khong dugc cip phép dua vao cac lénh tr by xtt 1y 210. Thé giao dién truyén thong dai
khong dugc cip phép 223 co thé bao gom it nhat mot mddun NIC st dung dai khong dugc
cAp phép. Vi duy, dai khong duge cAp phép cb thé 1a dai 2,4 GHz hoac 5 GHz. ft nhit mot
moédun NIC cutia thé giao dién truyén thong dai khong dugc chp phép 223 ¢6 thé thuc hién
viée truyén thong khong day doc 1ap hodc phu thudc voi it nhit mot trong s6 tram co s& 100,
thiét bi bén ngoai va may chu theo céc chuin hodc céc giao thirc truyén thong dai khong

dugc cAp phép cua dai tin sd dugc hd tro béi mddun NIC twong ung.

Fig.11 14 so db khdi minh hoa UE 100 va tram co s& 200 theo mdt phuong an cua
sang ché, va céc khdi dugc thé hién riéng biét 1a cac phan tir duge phén chia vé mit logic
ctia thiét bi. Theo d6, cac phan tir néu trén cua thiét bi c6 thé dugc 1dp trong chip duy nhat
hodc céac chip theo thiét ké cua thiét bi. Ngoai ra, mot phén chu hinh ctia UE 100, vi du,
giao dién ngudi dung 140, bd phén hién thi 150 va bd phén tuong tu ¢d thé dugc bd tri &
UE 100 mot cach chon loc. Ngoai ra, giao dién ngudi dung 140, by phan hién thi 150 va bod

phéan tuong tu ¢o thé duoc bd tri bd sung & tram co s& 200, néu can thiét.

Trong hé théng truyén thong khong ddy NR, thiét bi ngudi dung c6 thé truyén bang
ma bao gdm thong tin yéu cau lap lai tw dong lai (HARQ)-ACK dé bao hiéu xem viéc tiép
nhan tin hiéu hoac kénh duong xubng c6 thanh cong hay khong. Bang ma HARQ-ACK bao
gf)m mot hoac nhidu bit biéu thi xem viéc tiép nhén tin hiéu hodc kénh duong xuéng co
thanh cong hay khong. O day, kénh dudng xubng co thé bao gom it nhat mot trong s6 kénh
chia s¢ duong xudng vat ly (PDSCH), PDSCH lap lich ban luu (semi-persistence
scheduling, SPS), va PDCCH dé ngat SPS PDSCH. Bang md HARQ-ACK c6 thé duoc
phan chia thanh bang md HARQ-ACK ban tinh (hogc bang ma kiéu thir nhét) va bang ma
HARQ-ACK dong (hodc bang ma kiéu thir hai). Tram co s& ¢6 thé thiét 1ap mot trong sd
hai bang md HARQ-ACK cho thiét bi ngudi ding. Thiét bi ngudi ding ¢6 thé str dung bang
ma HARQ-ACK dugc thiét 1ap cho thiét bi ngudi dung.

Khi bang md HARQ-ACK ban tinh dugc st dung, thi tram co s& ¢o thé st dung tin
hiéu RRC dé tao cAu hinh sb lugng bit clia bang md HARQ-ACK va thong tin dé xéc dinh
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tin hiéu hodc kénh duong xubng nao dugc nhan thanh cdng boi mdi bit ctia bang ma
HARQ-ACK. Do do, tram co s& khong cAn thiét bao hiéu thong tin can thiét dé truyén bang
mi HARQ-ACK dén thiét bi nguoi dung mdi 1an truyén dan bang ma HARQ-ACK can
thiét.

Khi bang md HARQ-ACK dong dugce st dung, thi tram co s& ¢6 thé bao hiéu thong
tin cAn thiét d& tao ra bang ma HARQ-ACK thong qua PDCCH (hodc DCI). Mot cach chi
tiét, tram co s& c6 thé bao hidu thong tin can thiét dé tao ra bang ma HARQ-ACK thong
qua truong chi s6 chi dinh dudng xudng (down assignment index, DAT) cia PDCCH (hodc
DCI). Theo mot phuong an cu thé, DAI biéu dién thong tin vé s luong bit ctia bang ma
HARQ-ACK va vé kénh hodc tin hiéu ndo ma mdi bit cia bang ma HARQ-ACK biéu thi
viéc tiép nhan thanh cong hodc that bai. Thiét bi ngudi dung c6 thé nhan truong DAI thong
qua PDCCH (hodc DCI) dé lap lich PDSCH. Gia tri cua truong DAI ¢6 thé dugc phan chia
thanh DAI bd dém va DAI tdng. DAI téng biéu thi s6 luong tin hi¢u hodc kénh dudng
xuéng ma viec tiép nhén thanh cdng hodc thit bai duoc biéu thi théng qua bang md HARQ-
ACK cho dén dip giam sat hién thdi (monitoring occasion, MO). DAI bd dém biéu thi bit
bang ma HARQ-ACK biéu thi viéc tiép nhan thanh cong hodc thét bai dbi véi cac tin higu
hodc kénh duong xubng trong sb cac tin hiéu hodc kénh duong xubng ma viéc tiép nhan
thanh cong hodc that bai dugc biéu thi thong qua bang mad HARQ-ACK cho dén 6 hién thoi
ctia dip giam sat hién thoi. PDCCH (hodc DCI) dé Iap lich PDSCH ¢6 thé bao goém gid tri
ctia DAI bo dém twong tmg v6i PDSCH duoc 1ap lich. Hon nita, PDCCH (hoéc DCI) dé 1ap
lich PDSCH c¢6 thé bao gdm gié tri cia DAI tong tuong tng v6i PDSCH dugc 1ap lich.
Thiét bi ngudi dung ¢6 thé xac dinh sb luong bit cia bang md HARQ-ACK dong trén co SO
thong tin dugc béo hi¢u bai PDCCH (hogc DCI). Mot cach chi tiét, thiét bi ngudi dung c6
thé xac dinh s luong bit ciia bang md HARQ-ACK dong trén co s& DAI cua PDCCH
(hozc DCI).

Fig.12 la luu dd minh hoa vi du ctia bao hi¢u gitta thiét bi ngudi dung va tram co s&
ma mdt phuong én cua sang ché c6 thé 4p dung.

Dua vao Fig.12, UE nhén, tir tram ¢o s0, thong tin cAu hinh RRC bao gém thong tin
8 nhan thong tin diéu khién duong xubng (DCI) (S12010).

Vi du, thong tin cAu hinh RRC c¢6 thé bao gdbm thong tin lién quan dén tap tai nguyén
didu khién (CORSET) va khong gian tim kiém dé UE phat hién PDCCH bao gbm thong tin

didu khién duong xubng. Trong truong hop nay, thong tin lién quan dén tap tai nguyén diéu
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khién c6 thé bao gdm it nhit mot trong s6 ma dinh danh (ID) cua tép tai nguyén diéu khién
ma thong qua d6 UE c6 thé phat hién PDCCH bao gdm DCI, phan tir kénh didu khién
(control channel element, CCE) thong tin chu hinh va do dai (khoang thoi gian) tap tai
nguyén diéu khién, hodc thong tin tai nguyén tAn sd. Trong truomg hop nay, thong tin lién
quan dén khong gian tim kiém c6 thé bao gom it nhét mot trong s6 ma dinh danh (ID) cta
khoéng gian tim kiém ma thong qua d6 UE c6 thé phat hién PDCCH bao gébm DCI, dinh
dang cta DCI ma c6 thé dugc phét hién trong mdi khong gian tim kiém, khoang thoi gian
phat hién hodc thong tin tai nguyen.

Sau do, UE co thé nhan DCI bé“mg cach phat hién PDCCH trong dip giam sat dua
trén thong tin cdu hinh RRC (S12020). UE c6 thé thu nhin DCI bing cach phét hién
PDCCH trong khong gian tim kiém cu thé cta dip giam sat theo loai dich vu va/hodc dir

liéu dua trén thong tin cdu hinh RRC.

Trong truong hop nay, DAI dugc bao gbm trong DCI ¢6 thé dugc tao cdu hinh véi
cac bit khac nhau theo dinh dang ctia DCIL. Vi dy, trong dinh dang DCI 1 0, DAI c6 thé
duoc tao cAu hinh véi 2 bit, va trong dinh dang DCI 1_1, ¢6 thé dugc tao cAu hinh véi 1 bit
d6i vi bang ma HARQ-ACK bén tinh, va véi 2 bit ddi vi bang ma HARQ-ACK dong.

Bang 3 dudi day thé hién vi du cta cac bit ctia DAI theo dinh dang DCL

Bang 3
DAI bo dém DAI tong UL DAI

Dinh

dang DCI - - -

00
Déi voi truyén dan dua
trén TB

Dinh 2 bit

dang DCI - - Déi véi truyén ddn CBG

01 4 bit (2 bit dé tiép nhan
dua trén TB, 2 bit dé tiép
nhan dua trén CBG)
néu
Downlinkassignmentindex-
ForDCIFormat0 2 khong

: dugc tao cau hinh, thi 0 bit

Binh £ N X

dang DCI - - N;e v k,l‘lo‘nig thi A A

02 doi vai tiép nhan dya trén

- TB

2 bit
d6i voi tiép nhan dua trén
CBG
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4 bit (2 bit dé tiép nhan
dua trén TB, 2 bit dé tiép
nhan dua trén CBG)
Dinh
dang DCI | 2 bit 0 bit -
10
Dinh
dang DCI | 2 bit 2 bit -
11
néu néu
Dinh Downlinkassignmentindex- | Downlinkassignmentindex-
daing DCI ForDCIFormatl_2 khéng ForDCIFormatl_2 khong i
12 du;qc tao cau hinh, thi 0 bit | duoc tao cau hinh, thi 0 bit
= Néu khong thi Néu khong thi
1 hodc 2 bit 0 bit hoac 2 bit

Ngoai ra, UE ¢6 thé dugc cip phat tai nguyén dé tiép nhan PDSCH hodc cudc truyén
din cia PUSCH thong qua PDCCH (hodc DCI).

Sau d6, UE c6 thé nhan PDSCH hodc truyén PUSCH dén tram co s& thong qua tai
nguyén duoc cip phat ($12030). Néu UE nhan PDSCH tir tram co 56, thi UE ¢6 thé tao ra
bang m3d HARQ-ACK biéu thi ACK/NACK ctia PDSCH nhan dugc dua trén gia tri DAI
duogc bao g@)m trong PDCCH (hodc DCI) dé 1ap lich PDSCH, va truyén, dén tram co s&,
bang ma HARQ-ACK dugc tao ra bang cach bao gdm bang ma nay trong thong tin didu
khién duong Ién (UCI) (S12040).

Fig.13 minh hoa vi du ctia phuong phap dém sb lugng PDSCH dugc truyén tir tram
co s& boi thiét bi ngudi dung dua trén ma gia ma co6 thé 4p dung vao mot phuong an cua
sang ché.

Phédn (a) va phan (b) ctia Fig.13 minh hoa vi du cla phuong phép tao ra va truyén
bang md HARQ-ACK dua trén gia tri DAI b0 dém duoc luu trit, gia tri DAI bo dém dugc
truyén thong qua DCI cu thé va gia tri DAI tbng duoc luu trit.

Cu thé 13, tham chiéu dén phén (a) ctia Fig.13, UE ¢6 thé thiét lap gia tri DAI bd
dém cia PDCCH (hoic DCI) dugc nhén trong 6 phuc vu ¢ cua dip giam sat m thanh Velbavem,
oia tri DAI bo dém dugc luu trit thanh Viemp va gid tri DAI tdng duoc luu trit (DAI tong)
thanh Viempz. Trong trudng hop nay, khoang Tp cla gid tri ma ¢6 thé duoc bidu dién duéi

dang s6 luong bit ctia DAI ¢6 thé duge tinh toan bang phuong trinh 1 dudi day.

Phuong trinh 1
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DL
Ty, = 2Nc-om

§ day, chi s6 dip gidm st m va chi $d 6 ¢ dugc luoc bo. Bang 4 va bang 5 thé hién
cac khoang cta cac gia tri trong d6 DAI bd dém hodc DAI tong dugc bidu dién theo sb
luong bit ciia DAI bd dém hogc sb lugng bit ciia DAI tong. Bang 4 thé hién vi du khi sb
lugng bit ciia DAI b dém hoic s6 lugng bit cia DAI tong la 2 bit, va bang 5 thé hién vi du
khi sé Tugng bit ciia DAI b dém hodic s lugng bit ciia DAI tong 1a 1 bit.

Béang 4

DAI sb hrong cdp {6 phuc vy, dip gidm sit PDCCH] trong dé cic cude truyén din
MSB. LSB V(;?;Lb , hodc yP.,, |PDSCH dweckét hop voi PDCCH hodc PDCCH biéu thi sy ngiit SPS PDSCH ¢6
’ ' mit, dwgc the hién A Yva ¥ 21

0,0 1 (Y—=DmodTp+1=1
0,1 2 Y—-DmodTp+1=2
1,0 3 (Y—DmodTp +1=3

1,1 4 Y -DmodTp+1=4

Bang 5
S6 Iwong cip {6 phuc vy, dip gidm sdt PDCCH} trong dé cdc cude truyén din
DAl poL PDSCH dugc két hop v6i PDCCH hodc PDCCH bicu thi sw ngat SPS PDSCH c6
C-DAI miit, dege thé hiénla ¥va ¥ =1
0 1 (Y-1modTp+1=1
1 2 Y —-VDmodTp+1=2

Trong truong hop nay, ma gia dé tao ra bang ma HARQ-ACK dugc thé hién trén
bang 6 dudi day.

Bang 6
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T'hiét, 1ap m =0 - PDCCH véi dinh dang DCT lap lich sv tiép nhan PDSCH hodc chi sb dip giam sat ngét SPS PDSCH: chi
sb thip hon tuong tng voi dip gidm s&t PDCCH sém hon

Thiétlap 7 =0
Thiét lap =0
Thiét lagp V... =0
Thiétlap I, =%
Thiét lap Aﬁﬁg thanh sb lugng 6 phuc vu duoc tao céu hinh béi cic 16p cao hon d6i v6i UE
Thiét fap M thanh sb lwong dip gidm sit PDCCH
khi m<M
Thiét lap ¢ =0 —Chisho phuc vu: cac chi s& thip hon tuong g véi cac chi s RRC thip hon cia 8 tvong tng
khi ¢ < N,
néu dip gidm sat PDCCH m trudc sy thay d6i DL BWP kich hoat trén 6 phuc vu ¢ hogc sy thay d6i UL BWP kich
hoat trén PCell va sy thay doi DL BWP kich hoat khong dugc kich hoat trong dip giam sat PDCCH m

c=c+1.

néu khéng thi

nép ¢6 PDSCH trén 6 phuc vu ¢ duge Kkét hop véi PDCCH trong dip giam sat PDCCH m, hodc c¢6 PDCCH
biéu thi sy ngat SPS PDSCH trén & phuc vu ¢

K <7
neu CmDidlrom — 7 remep
J=i+1
két thic néu
g LLL
I [ l CDALm
n‘f P
I,f o § B‘Q
néu T-Duddm
»DL
A
F templ F C-Dilesw
néu khong thi

1 _ L
Forempd T FT-BAI,%

két thuc néu
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néu harg-ACK-SpatialBundlingPUCCH khong duoc tao ra va UE dugc tao céu’ hinh boi
maxNrofCodeWordsScheduledByDCT v6i sy tiép nhan hai khoi van chuyén cho it nhat mdt DL
BWP duoc tao cau hinh ciia it nhat mot 6 phuc vu,

T bit théng tin HARQ-ACK tuong g voi khéi vén chuyén thir nhit cua 8 nay

ol a2

= bit théng tin HARQ-ACK tuong tng véi khéi van chuyén thi hai cua 6 ndy

B “
T e 1 IFY

o ¢ 7 § 3 (print T 7= {yrik 3% & 9
U=lu2 Ty J- 2V ngem — ij-‘ 2-Ty-i= EILI':-!.VV:;-.‘Ii "lj - 1}

hoiic néu harq-ACK-SpatialBundlingPUCCH dugc 130 ra cho UEvam 1 dip gidm sét cho PDCCH véi
dinh dang DCI ma hd tro viee tiép nhin PDSCH véi hai khéi van chuyén va UE duoc tao cau hinh boi
maeronga‘eWordsScheduledByDC[ véi sy tiép nhén hai khoi vén chuyén trong it nhét mot DL BWP
duoc tao cau hinh cta 6 phuc vu

— = phép todn AND nhi phén cla céc bit thong tin HARQ-ACK tuong tng voi
i céc khéi van chuyén thit nhat va thi hai ciia 6 ndy

w=Ru {ni Jt {":i;{-i‘lk'sl;fﬂ - l}

__, =bitthdng tin HARQ-ACK ciia & ndy

Vo= Ty S+ Ve — 1

két thiic néu

ét thic néu

c=g+1
két thinic néu
két thic khi
m=pm+i
két thac khi

# <l

J=J=i
két thiic néu

néu  harg-ACK-SpatialBundlingPUCCH  khong dwgc tao ra cho UE va UE dugc tao chu hinh boi
maxNrofCodeWordsScheduledByDCI v6i sq tiép nhan hai khoi van chuyén cho it nhat mdt DL BWP dugc tao cdu
hinh ctia 6 phuc v,

0% = 2-(Ty§ + Voanp 2)

néu khong thi

G‘.Lu}( :Tﬂ g vﬁzs;;ﬂ:

Kkét thic néu

Trong trudng hop nay, nho st dung ma gia cua bang 6, UE ¢6 thé so sanh cac gia tri
Viemp VA VepALem nhu dugc minh hoa trén phén (a) cta Fig.13 dé xac dinh xem viéc tiép
nhan PDSCH c6 duoc luge bo hay khong do thit bai trong viéc tiép nhian PDCCH (hodc
DCI) dé 1ap lich PDSCH duoc truyén tir tram co' s0.
Vi du, nhu dugc minh hoa trén phén (a) cta Fig.13, khi UE nhan chu hinh DAI bd
dém 2 bit, thi UE c6 thé tinh toan Tp = 2> = 4 va thiy ring khoang ma c6 thé dugc biéu
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didn dudi dang sé lwong bit cia DAI by dém 1a tir 1 dén 4. Khi mot PDCCH (hodc DCI)
duoc nhan, thi nd co thé dugc nhan biét réng PDSCH duoc truyén lién tuc ma khong mét di
khi gia tri Vcparem cia DAI bo dém ctia PDCCH (ho#c DCI) 1a '1' va gia tri Viemp la *4".
Tuy nhién, khi nhan mot PDCCH (hodc DCI), UE c6 thé nhan biét rang PDSCH dugc 14p
lich boi PDCCH (hodc DCI) v6i gia tri ciia DAI b dém 1a *1' bi b6 qua khi gié tri Ve-paLem
ctia DAI b6 dém ctia PDCCH (hogc DCI) 1a 2' va gid tri Viemp 1a '4', va 6 thé biéu thi
HARQ-ACK cho PDSCH nay la NACK.

Hon nita, nhu duoc minh hoa trén phan (b) ciia Fig.13, UE c6 thé nhan biét su bo
qua cudc truyén dan ciia PDSCH duoc 1ap lich boi PDCCH clia tram co s& bang cach so
sanh cac gid tri Viemp2 V& Viemp dugc luu trit, ma la cac gia tri DAI téng duoc luu trir. Vi du,
nhu dugce minh hoa trén phén (b) cua Fig.13, khi UE nhén cAu hinh DCI tdng 2 bit, Tp = 22
= 4 duoc tinh toan va khodng ma co thé duoc biéu dién trong sb luong bit ciia DAI tong 1a
tir 1 dén 4. Khi gia tri cua DAI tdng Viemp2 ctia PDCCH (hoge DCI) dugc nhan cudi cing
b6i UE 12 '1' va gi4 tri Viemp 12 '4", thi c6 thé nhan biét ring PDSCH da khong bi b6 qua ké
tir PDCCH duoc nhan cudi cing. Tuy nhién, khi gia tri DAI tong Viemp2 cia PDCCH (hodc
DCI) duge nhén cubi ciing béi UE 1a '2' va gid tri Viemp 12 '4', thi UE ¢6 thé nhén biét rang
PDSCH duoc 1ap lich boi mét PDCCH (hodc DCI) da bi bd qua ké tir PDCCH duoc nhéan
cubi ciing, va c6 thé biéu thi HARQ-ACK cho PDSCH nay 1a NACK.

Trén bang 6, kich thudc ctua bang ma HARQ-ACK cudi cung cta UE ¢6 thé dugc
xé4c dinh bdi gié tri ctia OACK,

Dinh dang DCI méi dé cép céc dich vu truyén thong c6 dd tin cdy siéu cao va do tré
thép (URLLC) c6 thé duge dua vao. Dinh dang DCI méi nay ¢6 ddc trung 1a c6 kha ning
thiét 1ap do dai cta mdi trudng cta DCI dé 1am giam kich thudce bit. Sau day, dinh dang

DCI méi duogc dua vao sé duge goi 1a dinh dang DCI 0 2 vadinh dang DCI'1_2.

| Dinh dang DCI 0 2 1a dinh dang DCI dé 1ap lich PUSCH, va dinh dang DCI 1 21a
dinh dang DCI dé 1ap lich PDSCH.

Ngoai ra, trong NR ban phat hanh 16, tdi da hai bang md HARQ-ACK ¢6 thé duogc
tao ra theo loai dich vu. Vi du, mt bang ma HARQ-ACK c6 thé dugc tao ra béng cach thu
thap thong tin HARQ-ACK vé cac PDSCH cho dich vu eMBB, va mdt bang md HARQ-
ACK c6 thé dugoe tao ra bing cach thu thap thong tin HARQ-ACK veé cac PDSCH cho dich
vu URLLC. Trong céc dinh dang DCI 1_0, 1_1 va 1_2 dé lap lich PDSCH, can dugc biéu
thi bang ma HARQ-ACK nao ma thong tin HARQ-ACK vé PDSCH duoc 14p lich dugc
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bao gdm trong d6. Trong truong hop nay, cac phuong phap khéc nhau co6 thé duoc st dung

lam phuong phap dé biéu thi thong tin HARQ-ACK.

Vi du, bing céch thém truong 1 bit riéng vao dinh dang DCI, chi s6 1 ¢6 thé biéu thi
HARQ-ACK cho PDSCH c6 d0 uu tién cao chéng han nhu dich vu URLLC, va chi $6 0 ¢co
thé bidu thi HARQ-ACK cho PDSCH c6 d6 uu tién thép chang han nhu dich vy eMBB.

Theo cach khac, HARQ-ACK ctia PDSCH cho URLLC va HARQ-ACK cua
PDSCH cho eMBB ¢6 thé duge phan biét bang cac thong sb va/hodc cac phuong phap sau.

- Cac HARQ-ACK co thé duoc phan biét boi cac RNTI khac nhau. Nghia la, dya
trén cac RNTI khéc nhau cia PDCCH (hodc DCI) dé 1ap lich PDSCH ctia URLLC va
PDCCH (hogc DCI) d& 1ap lich PDSCH ctia eMBB, UE ¢6 thé tao ra bang md HARQ-ACK
bang cach phan biét gitta HARQ-ACK cua PDSCH cho URLLC va HARQ-ACK cua
PDSCH cho eMBB.

- Cac HARQ-ACK co6 thé duoc phan biét theo CORESET trong dé PDCCH duoc
truyén. Nghia 13, dya trén CORESET trong d6 PDSCH cia URLLC dugc truyén va
CORESET trong d6 PDSCH ctia eMBB duoc truyén, UE ¢6 thé tao ra bing ma HARQ-
ACK bing cach phan biét gitta HARQ-ACK cua PDSCH cho URLLC va HARQ-ACK cua
PDSCH cho eMBB.

- Cac HARQ-ACK co thé duogc phan biét theo dinh dang DCI. Nghia 1a, dya trén
dinh dang DCI dé lap lich PDSCH cua URLLC va dinh dang DCI dé 1ap lich PDSCH cua
eMBB, UE ¢6 thé tao ra bang md HARQ-ACK bing cach phéan biét gitra HARQ-ACK cua
PDSCH cho URLLC va HARQ-ACK cua PDSCH cho eMBB. Vi du, dinh dang DCI 0_0
hodc dinh dang DCI 1_0 ludn lu6n lap lich PUSCH hogc PDSCH ¢6 do uu tién thép. Ngoai
ra, dinh dang DCI 0 1 ho#c dinh dang DCI 1_1 luén ludn lap lich PUSCH hoac PDSCH c6
d6 wu tién thap. Ngoai ra, dinh dang DCI 0_2 hodc dinh dang DCI 1 2 ludn ludn lap lich
PUSCH ho#c PDSCH c¢6 d6 uu tién cao.

Dua trén cac phuong phap duoc md ta ¢ trén, UE c6 thé bibt do uu tién ctia mdi
PDSCH dugc truyén tir tram co s, va ¢6 thé tao ra bang ma HARQ-ACK bang cach thu
thap cac HARQ-ACK cua cac PDSCH tuong tmg vGi cung do wu tién. Sau day, bang ma
HARQ-ACK dugc md ta theo sing ché tham chiéu dén bang ma HARQ-ACK cho cdc
HARQ-ACK cua cac PDSCH twong ung vdi cung d6 wu tién, trir khi dugce néu khac di.

Fig.14 minh hoa vi du clia phuong phap dé truyén HARQ-ACK dya trén thong tin
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didu khién duong xudng c6 dinh dang khac theo mot phuong an clia sang ché.

DAI duoc nhan tr PDCCH (hodc DCI) bao gdm DAI by dém va DAI tbng, va mdi
trong s6 DAI bd dém va DAI téng c6 thé dugc tao cAu hinh véi tdi da 2 bit. Tuy nhién,
trong dinh dang DCI 1 0, s6 lugng bit cia DAI b dém duge ¢b dinh thanh 2 bit, va trong
dinh dang DCI 1_1, sb lugng bit ciia DAI b dém c6 thé duge thiét lap dé duoc cb dinh
thanh 2 bit va sé Iwong bit cia DAI tong c6 thé dugc thiét 1ap dé dugc co dinh thanh 2 bit.

Do dai ciia mdi truong DCI cua dinh dang DCI 1_2 va dinh dang DCI 0 2 cho UE
c6 thé duge thiét 1ap boi tram co sd. Vi dy, tram co sO 6 thé thiét 1ap do dai cia truong
DAI d tao ra bang ma HARQ-ACK trong dinh dang DCI 1_2. Trong dinh dang DCI 1_2,
6 dai cta truong DAI c6 thé dugoe thiét 1ap thanh mot trong s6 0 bit, 1 bit, 2 bit hodc 4 bit.
Néu do dai caa trudng DAI duge thiét 1ap thanh 1 bit hogc 2 bit, thi DAL bd dém 1a 1 bit
hodc 2 bit va DAI tbng 13 0 bit. Néu do dai cia truong DAI dugc thiét 1ap thanh 4 bit, thi
DAI b6 dém 12 2 bit va DAI tong 1a 2 bit.

Dua vao Fig.14, PDSCH tuong Gng v6i mot bang ma HARQ-ACK cua mot UE ¢o
thé duoc 1ap lich theo dinh dang DCI 1_0, dinh dang DCI 1 1 hodc dinh dang DCI 1 2.
Nghia 13, cac dinh dang DCI cua PDSCH tuong mg v6i mot bang ma HARQ-ACK ¢6 thé
o6 céc kich thudc bit DAI by dém c6 cac do dai khc nhau. Sau day, khi cac dinh dang DCI
6 cac kich thuge bit DAI bd dém c6 cac d dai khac nhau, thi phuong phap tao ra bang ma
HARQ-ACK s& dugc md ta.

Fig.15 minh hoa vi du khéc ciia phuong phép dé truyén HARQ-Ack dya trén thong
tin diéu khién duong xudng co6 dinh dang khéac theo mét phuong 4n cta sang ché.

Dua vao Fig.15, UE ¢o thé tao ra bang ma HARQ-ACK cho PDSCH duoc 1ap lich
b&i mdi PDCCH c¢6 dinh dang DCI khac va truyén bang mad HARQ-ACK nay dén tram co
.

Cu thé 13, nhu dwoc mo ta & trén, khi dinh dang DCI dugc thay dbi, thi s6 luong bit
cia truong DAI dugc bao gbm trong mdi méu DCI ciing ¢6 thé thay d6i. Trong truong hop
nay, UE ¢6 thé tao ra bang md HARQ-ACK bao gom bit HARQ-ACK clia PDSCH duogc
1ap lich béi PDCCH (hodc DCI) cua truong DAI ¢6 sb lugng bit khic va truyén bang ma
HARQ-ACK nay dén tram co sd.

Trong truong hop nay, UE khé dém DAI nhan dugc, vi s6 lugng bit cta truong DAI
]a khac nhau. Nghia 13, khi gié tri bit cia truong DAI cua PDCCH (ho#c DCI) thur nhit 12
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“0” va gié tri bit ctia truong DAI cta DCI tht hai la “117, thi UE khé xac dinh xem hai
PDSCH nhéan dugc c6 dugc truyén lién tuc hay khong.

Theo dé, khi s luong bit cia DAI bd dém ciia mbi trong sd cac PDCCH (hodc DCI)
nhan duoc khac nhau, thi UE ¢6 thé nhén biét thir tu cia PDSCH nhén dugc bang cach so
khop sb lugng bit cua DAI bd dém gidng nhau. Nghia 14, UE ¢6 thé so khép cac s6 luong
bit bang cach nhan biét ring chi mot s bit trong sb cac bit cua DAI bd dém v6i sb lugng
bit 16n hon 1a cac bit c6 gid tri, va ¢o thé so khép céc s6 luong bit bang cach m& rong va

di%n dich cac bit ctia DAI b dém véi s lugng bit nho hon.

D& xuét 1: tao ra bang md HARQ-ACK bang cach nhan biét chi mot sb bit trong s6
céc bit ctia DAI bo dém 12 céc bit c6 gia tri.

Khi céc sd luong bit cta cac truong DAI bd dém cta dinh dang DCI dugc giam sat
bdi UE khéc nhau, thi chi mét sb bit trong s cac bit ctia DAI bd dém c6 sb luong bit 16n
hon duoc nhan biét 1a cac bit ¢6 gia tri dé tao ra bang ma HARQ-ACK. Trong truong hop
nay, sb luong bit co gia tri bang s lugng bit cua truong DAI véi sb lugng bit nho hon trong
sé céc truong DAI cia PDCCH (hodc DCI) nhan dugc. Ngoai ra, trong dinh dang DCI 1_0
va dinh dang DCI 1_1, sb lugng bit cia DAI b dém c¢6 thé dugce ¢b dinh thanh 2 bit, va
trong dinh dang DCI 1_2, s6 lugng bit cia DAT b0 dém c6 thé duoc thiét 1ap thanh 0 bit, 1
bit hodc 2 bit, va do d6 truong DAI v6i sb luong bit nho hon trong sb cac truong DAI ¢ 5O
luong bit giéng véi sb lugng bit ctia DAI bd dém dugc bao gom trong dinh dang DCI 1_2.
Nighta 13, khi UE dugc tao cAu hinh dé giam sat dinh dang DCI 1_2, thi UE ¢6 thé nhan biét
rang sb lugng bit cua DAI bo dém cua dinh dang DCI 1_2 la s6 lugng bit c6 gia tri, va co
thé nhéan biét ré’mg trong s DAI bo dém 2 bit cta dinh dang DCI 1 0 hodc dinh dang DCI

1_1, chi s lugng bit c6 gid tri 1 céc bit c6 gia tri i v6i DAI bo dém.

Cu thé 13, khi kich thudc bit ciia DA by dém ciia dinh dang DCI 1_2 duge thiét lap
thanh Ne.par bit, thi chi (cac) bit Ne.parc6 thé duoe xac dinh 1a c6 gia tri trong s6 2 bit cla
c4c truomg DAL b0 dém cua dinh dang DCI 1_0 va dinh dang DCI 1 1, mala cac dinh dang
khac ctia DCI. Trong trudng hop nay, (cac) bit duge xac dinh 1a c6 gié tri cé thé 1a (cac) bit
LSB Nc.par ho#c (céac) bit MSB Ncpar.

Nigodi ra, gid tri DAI b dém c6 thé dugc xéc dinh theo gid tri clia (cdc) bit Nec-paL
Vi du, khi gia tri cia Nepar 1a '1', thi s6 lugng bit co gid tri 1a 1. Trong trudong hop nay, khi
gia tri nhi phan cua bit ¢6 gia tri 1a 0, thi gid tri DAI bd dém 1a 1, va khi gi4 tri nhi phén cua
bit ¢6 gid tri 1a 1, thi gid tri DAI bd dém 2 2.
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Khi gi tri cia Nc.par 1a 27, thi s6 lwong bit c6 gid tri 1a 2. Trong truong hop nay, khi
gia tri nhi phan cua cac bit c6 gia tri 1a 00, thi gia tri DAI bo dém 1a 1, va khi gia tri nhi
phan 1a 01, thi gia tri DAI bd dém 12 2. Hon nita, khi gi4 tri nhi phan 13 10, thi gia tri DAI
bd dém 1a 3, va khi gia tri nhi phan 1a 11, thi gid tri DAI'bo dém 14 4.

Vi du, khi Nc.par, ma 12 kich thudce bit cua DAI bd dém cua dinh dang DCI 1 2,
duge tao cAu hinh 13 1 bit nhu dugc minh hoa trén phan (a) cta Fig.15, thi UE co thé nhan
bibt ring chi 1 bit cia LSB hoic MSB trong s6 2 bit ctia cac DAI bo dém cua dinh dang
DCI1 0vadinhdang DCI1 1 la sb luong bit c6 gia tri cia DAI bd dém.

Nghia la, trong sb cac sb luong bit cua cac truong DAL bd dém cua DCI nhén duoc,
sb luong bit cta truong DAI bd dém voi sb luong bit nho nhit dugc x4c dinh la sb luong
bit ¢6 gia tri, va bang cach nhan biét raing chi mot s bit trong s6 LSB hodc MSB la c6 gid
trj trong s6 céc bit clia céc truong DAL bo dém ciia DCI con lai, céc kich thude bit cua cac

DAI bd dém cia céc mau DCI nhan duogc c6 thé duoc so khop giéng nhau.

UE ¢6 thé tao ra bang md HARQ-ACK nho chi s dung bit Nc-par ¢O gia tri trong
trudmg DAI bo dém ctia mdi dinh dang DCL. Vi du, phin (a) cta Fig.15 minh hoa gi4 tri nhi
phén ctia DAI bo dém khi gid trj ctia Ne-par, ma la kich thude bit ¢6 gia tri cia DAI b dém

cia dinh dang DCI 1_2, duge thiét 1ap thanh 1 bit.

Nhu duwoc minh hoa trén phan (a) cia Fig.15, DAI b0 dém cta dinh dang DCI 1_1
¢6 thé c6 cac gia tri nhi phéan 1a 00, 01, 10 va 11 trong 2 bit, nhung chi 1 bit, ma la LSB, co
thé c6 gia tri. C4c gia tri nhi phan khong c6 gia tri dugc danh d4u x. Trong cung dip gidm

sat, gia tri DAI bd dém c6 thé duoc tang 1én mot theo thir ty tang din cta chi s6 6.

Cu thé 13, gid tri cia DAI bo dém la gia tri duge xéc dinh theo s6 luong PDCCH
duoc truyén 1én dén 6 hién thoi cua dip giam sat hién thoi. Néu X PDCCH da duoc truyén
cho dén (X-1 mod 2"Nc.par), thi gid tri DAI by dém duge xdc dinh 1a +1. UE c6 thé xéc
dinh xem c6 PDCCH ma dd khong dugc nhén hay khong bang cach st dung gia tri ciia DAI
bd dém. |

Khi dinh dang cia DCI nhén dugc 1a dinh dang DCI 1 1 va dinh dang cua DCI nhan
duoc tiép theo 1a dinh dang 1_1, thi UE ¢6 thé thiét 1ap bit c6 gid tri cia DAI bo dém thanh
1 bit. Trong truomg hop nay, chi MSB hodc LSB cuia truong DAI bd dém cua dinh dang
DCI 1 1 c6 thé duge nhan biét 1a bit ¢6 gia tri, va bit khong 6 gid tri ctia DAI bo dém

khong dugc su dung dé tinh to4n gia tri cia DAI b0 dém.
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Vi du, khi s6 lugng Ne.par bit ciia DAI by dém cta dinh dang DCI 1_2 dugc nhan
nhu dugc minh hoa trén phan (a) cia Fig.15 1a 1 bit, thi UE ¢6 thé xé4c dinh rang s luong
bit ¢6 gid tri 1a 1 bit, va tham chi néu sb luong bit clia DAI bd dém cta dinh dang DCI 1_1
duoc thiét 14p thanh 2 bit, thi chi 1 MSB hogc LSB trong s6 2 bit o thé dugc st dung dé
xac dinh gi4 tri DAI bo dém. Theo do, 1 bit khong c6 gid tri dugc danh diu 'x' trén phén (a)
ctia Fig.15 khong dugc sir dung dé xé4c dinh gia tri DAT bd dém.

Néu bit ciia DAI b dém ciia dinh dang DCI 1 2 120", thi gia tri cia DAI b0 dém c6
thé duoc xac dinh 1 1. Trong truong hop nay, khi 2 bit ctia DAI bd dém cua dinh dang DCI
1 1 dugc truyén tiép theo 1a '11' hoac '01', thi UE c6 thé xac dinh gia tri caa DAI bd dém
béng cach st dung chi '1', ma 1a gia tri cia LSB, ma 13 bit c6 gia tri. Do d6, gia tri ctia DAI

b6 dém cia dinh dang DCI 1_1 c6 thé dugc nhan biét 12 2.

Negoai ra, d& xut 1 ¢6 thé duoc hiéu nhu sau. Khi céc bit cia DA bo dém 2 bit cua
dinh dang DCI 1_0 hoic dinh dang DCI 1_11a'00", thi UE xdc dinh gia tri cia DAI b0 dém
1a 1, va khi '01", thi xac dinh gia tri ciia DAI bo dém 1a 2, khi '10', thi xac dinh gid tri cua
DAI b6 dém 1a 3, va khi '11', thi x4c dinh gia tri cua DAI b0 dém 1a 4.

Khi UE nhan ciu hinh trong dé sé lugng bit cia DAI by dém ctia dinh dang DCI'1_2
la 1 bit, thi UE c¢6 thé xac dinh gid tri cia DAI bd dém la 1 hoge 2. O day, khi gia tri cta
DAI bd dém 2 bit 1a Ca, thi C2 c6 mdt trong s6 1, 2, 3 va 4. Khi gid tri cia DAIbO dém 1 bit

14 C1, thi C; c6 mdt trong s6 1 va 2.

Trong trudmg hop nay, gié tri C2 ciia DAT bd dém 2 bit ¢6 thé duge chuyén ddi thanh
gid tri bit gibng v6i gid tri C1 cia DAL bo dém 1 bit thong qua C1 = (C2 - 1) mod 2+ 1.
Phuong phéap nay c6 hiéu qua gidng véi viéc xac dinh rang 1 bit cua LSB 1a c6 gid tri va

didn dich 1 LSB la gi4 tri DAT bd dém 1 bit theo d& xuat 1.

Khi gia tri DAI bd dém cua PDCCH (hoc DCI) nhan dugc trude la 1 va gid tri DAT
bd dém cua PDCCH (hogc DCI) nhén duge sau la 1, thi UE ¢6 thé nhan biét ring hai
PDCCH khong dugc truyén lién tiép, va it nhit mot PDCCH da dugc truyén gitta hai
PDCCH, nhung UE khong nhén no.

Tuy nhién, khi viéc tiép nhan hai PDCCH lién tiép thit bai, thi UE c6 thé khong
nhan biét n6. Nghia 13, khi Ne.par dugo thiét 1ap thanh 1 bit, c6 thé phat hién su tht bai tiép
nhan déi véi nhidu nhit mot PDCCH, nhung khong phai la khong thé phat hién sy thit bai
iép nhan déi véi hai hodc nhidu hon hai PDCCH lién tiép.
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Nhu dugc md ta & trén, trong cac dinh dang DCI 1 0val 1, DAIbO dém duoc cd
dinh thanh 2 bit. Do do, trong cac dinh dang DCI 1_0 va 1 1, DAL b dém trong d6 sb
lwong bit 12 2 ¢6 thé phat hién su thit bai tiép nhan dbi v6i t0i da ba PDCCH lién tiép. Tuy
nhién, hidu suét phat hién su thét bai tiép nhan PDCCH c6 thé bi suy giam bang céach thiét
1ap s6 luong bit c6 gid tri thanh 1 bit, ma 1a s6 lugng bit cia DAI bd dém cua dinh dang
DCI 1 2 theo dé xuét 1.

DPé xuét 2: tao ra bang ma HARQ-ACK dua trén s6 luong bit 16n nhit trong s céc
bit ctia DAI bo dém.

Trong truong hop dé xuit 1, nhu duoc mod ta & trén, vi sb luong bit co gia tri cua
DAI bd dém chi 13 1 bit, nén khong phai 1a khong thé nhan biét rang hai hodc nhiéu hon hai
PDCCH lién tiép khong dugc phat hién. Do d6, c6 thé khong dé dang phat hién su that bai
tiép nhan ddi véi PDCCH.

Dé giai quyét van dé nay, khi sb luong bit ctia DAI bd dém thay dbi tiy thudc vao
dinh dang cua DCI, thi gia tri ctia DAI bd dém c6 thé dugc xac dinh b?mg cadch mo rong va

didn dich s6 lugng bit cia DAI bo dém dua trén s lugng bit nhiéu hon.

Cu thé 13, khi DAI bd dém cta dinh dang DCI 1_2 dugc tao chu hinh v&i Ne.par bit
theo kich thuéce bit, thi DAI b dém Nc.par bit duge md rong va duoc dién dich la gia tri
DAI bd dém 2 bit. Ngoai ra, ¢6 thé xac dinh dugc rang DAI bo dém 2 bit d6i v6i dinh dang
DCI 1 0 va dinh dang DCI 1_1 la c6 gia tri.

Vi du, nhu dugc minh hoa trén phan (b) ctia Fig.15, dinh dang DCI 1_0 va dinh dang
DCI 1_1 bao gdm DAI b dém hai bit, va do d6, khi céc bit ciia DAI b0 dém 12 '00' theo s6
nhi phan, thi gi4 trf DAI bd dém c6 thé Ia 1, va khi cac bit 1a '01" theo s6 nhi phan, thi gia tri
DAI b$ dém c6 thé 1a 2. Ngoai ra, khi céc bit ctia DAI bd dém 1a 10 theo s6 nhi phan, thi
gi4 tri DAI bo dém c6 thé 1a 3, va khi cac bit ctia DAT bd dém 12 11 theo sb nhi phan, thi gia
tri DAI bo dém c6 thé 12 4.

Trong truong hop nay, khi gia tri cia Nc-par, ma 12 kich thudc bit ctia DAI bd dém
ctia dinh dang DCI 1_2, 1a 1 bit, thi UE c6 thé m& rong va dién dich sb luong bit ctia DAI
b dém cta dinh dang DCI 1_2 1a 2 bit. Vi du, khi 1 bit ciia DAI b0 dém cta dinh dang
DCI 1 2 duoc mo rong va dugc dién dich 1a 2 bit khiné 1a'0', DAIbO dém c6 thé co gid tri
bit 12 '00" hodc '10'. Do d6, gia tri DAI bo dém c6 thé dugc m& rong va duge di®n dich 1a 1

hoac 3.
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Theo cach khéac, khi 1 bit cia DAI bd dém cua dinh dang DCI 1 2 dugc m& rong va
duoc din dich 13 2 bit khi né 1a'1', DAI bo dém c6 thé c6 gia tri bit 1a ‘01" hodc '11'. Do do,

gia tri DAI bd dém co thé dugc mé rong va duge dién dich 1a 2 hoac 4.

Khi DAI bd dém véi kich thude 1 bit ciia dinh dang DCI 1 2 dugc mé rong va duge
didn dich 1a 2 bit béi d& xuét 2, thi gia tri ciia DAT bo dém 6 thé c6 hai hodc nhiéu hon hai
gia tri ing vién bang phép dién dich dugc mo rong. Trong truong hop nay, UE ¢o thé nhan
bibt riing gia tri voi sé lugng PDCCH khong lién tiép nho nhét 13 gi4 tri cua DAI bd dém.
Nghfa 13, khi dugc dién dich bing cdch m& rong so lugng bit cia DAT b dém, UE c6 thé
xac dinh gid tri twong Gng véi gia tri voi s6 luong PDCCH khong duoc phat hién nho nhét
12 gid tri ciia DAI bd dém.

Vi du, khi gi4 tri cia DAI bo dém 2 bit ctia DCI nhan dugc trude 1a 3 va bit cua DAIT
bd dém 1 bit cia PDCCH (hodc DCI) nhén duge sau la 'l', thi UE c6 thé xac dinh, 1a DAI
b6 dém, gia tri 4, ma 1a gia tri v6i s lugng PDCCH khong duoc phat hién nho nhét trong
sb gia tri g vién 2 hodc 4 ma c6 thé 1a gia tri cia DAI bd dém, bang cach m& rong va dién
dich DAI bo dém 1 bit 1a 2 bit. N6i cach khac, khi xac dinh duge ring DAI bo dém cua
PDCCH (hoic DCI) nhan dugc sau 12 2, thi xéc dinh dugc ring cic tiép nhan ddi véi hai
PDCCH (hodc DCI) véi cac gia tri DAI b dém 12 4 va 1 da that bai. Tuy nhién, khi xéac
dinh duoc ring DAI bo dém ciia PDCCH (hodc DCI) nhan dugc la 4, thi UE xdc dinh ring
khéng ¢6 PDCCH (hodc DCI) nao da khong dugc nhan. Khi xac suét rang UE khong nhén
dwoe PDCCH 12 p, thi x4c suét xéc dinh ring DAI b dém 1a 2 va viée tiép nhan dbi véi hai
PDCCH lién tiép (hodc DCI) thit bai la p?, va xédc suét xac dinh rdng DAI bd dém 1a 4 va
khong 6 su thét bai tiép nhan PDCCH (hotic DCI) 1a 1-p. Néi chung, p 1a gié tri rat nho dé
tram co s& cho phép UE nhan thanh cong PDCCH (hodc DCI). Do do, DAI b dém 4 véi
x4c suét 1-p xay ra thudng xuyén hon so v6i DAI b dém 2 véi xac suét p%. Do do, trong
truong hop & trén, gia tri cia DAI bd dém c6 nhiéu kha niang 1a 4 hon 2, va do do co thé

mong mudn xac dinh DAI bd dém 1a 4.

Bang 7 dudi ddy thé hién vi du cla cdc gid tri cia DAI bd dém duoc mé rong va
duoc didn dich cho DAI by dém ctia DCI nhén dugc trude khi bit cia DAL bo dém duge
mé rong va duge dién dich. O day, DAI b dém la 1 bit, va gid tri ciia DAIbO dém cta DCI

nhan dugc trude 1a 2 bit.

Béang 7
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Viemp | HO0) 2(01) 310 4(11)
DAI bd dém
1 hodc 3 (0) 3 3 1 |
2 hodc 4 (1) 2 4 4 2

Trén bang 7, s trong d4u ngodc don c6 nghia la mdi gia tri bit.

D&i v6i vi du khac cta dé xudt 2, dinh dang DCI 1_0 va dinh dang DCI 1_1 bao
odm DAI b dém hai bit, va do d6, khi cac bit ciia DAIbS dém 1a '00' theo sb nhi phan, thi
gid tri DAI b dém c6 thé 1a 1, va khi cac bit 1a'01" theo s nhi phan, thi gia tri DAI bo dém
¢6 thé 1 2. Ngoai ra, khi cdc bit ciia DAI b dém 1a 10 theo s6 nhi phan, thi gid tri DAI b
dém c6 thé 1a 3, va khi céc bit ciia DAI bd dém 1a 11 theo sO nhi phan, thi gid tri DAT b9

dém c6 thé 1a 4.

Trong truong hop nay, khi gia tri cia Ne.par, ma 1a kich thuéc bit cia DAI bd dém
ctia dinh dang DCI 1 2, 1a 0 bit, thi UE c6 thé mé rong va dién dich s6 lugng bit ctia DAI
b6 dém cta dinh dang DCI 1_2 1a 2 bit. Trong truong hop nay, vi kich thude cia DAI bo
d&m 12 0 bit, khi né duge md rong va duoc dién dich 1a 2 bit, thi DAI'bd dém 0 bit ¢6 thé c6
bdn gié tri Gng vién.

Khi gia tri DAI bd dém dugc mé rong va duoc dién dich 1a gia tri véi sb luong
PDCCH khong duge phat hién nho nhét trong s6 bdn gia tri tmg vién, thi UE c6 thé xac
dinh gi tri DAI bo dém la gia tri lién tiép v6i gid tri DAIbO dém ctia DCI nhén dugc trude.

Bang 8 dudi day thé hién vi du cta cac gid tri DAI b dém dugc mo rong va dugc
din dich cho DAI b) dém ciia DCI nhan dugc trude khi bit cia DAL bo dém duoc mo rong
va dugc didn dich. O ddy, DAI bo dém 1a 0 bit, va gia tri cia DAI bo dém cua DCI nhan

duoc trude 1a 2 bit.

Bang &
Vienp | 1(00) 2{01) 3(10) 410
DAL bd dém
Trong 1 2 3 4

Nghia 13, khi kich thudc bit cia DAI bo dém cua dinh dang DCI 1 2 nhé hon 2 bit,
thi c6 thé c6 céc gia tri DAI b dém 2 bit kha thi. UE ¢6 thé chon mot gid tri trong sb cac
gi tri DAI by dém 2 bit kha thi.
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P& chon mdt trong so céac gid tri mg vién, phuong phap cu thé sau c6 the duge su

dung.

Khi gia tri DAI b0 dém cia PDCCH duogc nhén ngay trude la C va DAT bd dém
nhan duoc hién thoi ciia dinh dang DCI 1_2 dugc hieu 1a 2 bit, gia st rang cac gia tri DAI
b dém 2 bit kha thi 12 il, i2, ---. UE can xé4c dinh mot gid tri trong sbil, i2, -+ 1a gid tri
DAI bd dém 2 bit bing céch st dung gia tri Viemp hodc C.

UE c6 thé tinh toan gié tri cia Y dya trén phuong trinh 2 dudéi day theo tht tu x=1, 2,

Phuong trinh 2
Y= ((Vtemp hOéC C) + x-1 mod 4)+1

Néu Y la mét gié tri trong sb il, i2, -+, thi UE xac dinh rang gié tri ciia DAI b dém
2 bit 12 Y. Day 1a phuong phép thiét 1ap gia tri DAI bd dém 2 bit @ cuc tiéu hoa sb luong
PDCCH ma da khong dugc nhan ké tir PDCCH nhéan dugc ngay trudc cho dén dinh dang
DCI 1_2 dugc nhén hién thoi.

Trén bang 4 va bang 5, Viemp 12 gid tri (khi dinh dang DCI nhén dugc cudi cung
truéc 1a dinh dang DCI 1 2, gid tri dwgoe hicu la gia tri DAI b0 dém 2 bit) ctia DAI bd dém
véi kich thude 2 bit ngay truéc (nghia 1, & véi chi s6 6 thap trong dip gidm sat hién thoi

hoidc PDCCH dugc nhan cudi cung trong dip gidm sat trudc).

Vi duy, khi gia tri Viemp 1a 1 va DAI b0 dém nhan duoc hién thoi cta dinh dang DCI
1 214 0 theo sb nhi phan, DAI by dém co thé ¢6 gid tri 1a 1 hodc 3. Khi xéc dinh dugc rang
gi4 tri DAI bd dém 12 3, thi no biéu thi truong hop trong d6 mot PDCCH (gia tri DAI bd
dém 1a 2) dd duge truyén gitta PDCCH nhén duge trude (gid tri DAL b9 dém 1a 1) va
PDCCH nhan dugc hién thoi (gid tri DAI by dém la 3), nhung su tiép nhan n6 da that bai.
Khi xéc dinh dugc ring gia tri DAI by dém la 1, thi né bibu thi truong hop trong do6 ba
PDCCH (c4c gié tri DAI bd dém 1a 2, 3 va 4) da dugc truyén gitta PDCCH nhén dugc truée
(gi4 tri DAI b dém 1a 1) va PDCCH nhan duoc hién thoi (gid tri DAIBO dém 1a 1), nhung
céc su tiép nhan ching da thit bai. Gia st ring s6 luong PDCCH nho nhit da duoc truyén
theo phuong an ¢ trén nhung su tiép nhan no6 da that bai, va c6 thé xac dinh duoc rang gia

tri cia DAI bo dém ciia PDCCH nhan dugc hién thoi la 3.

Theo cac dé xuét 1 va 2, chi DAI b dém duoc st dung khi tao ra bang ma HARQ-
ACK, nhung bang md HARQ-ACK c¢6 thé duoc tao ra bang cach st dung thém gid tri DAI
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téng. Vi du, trong dinh dang DCI 1_2, DAI téng c6 thé dugc tao chu hinh v&i Nr.par bit.
Trong trudng hop nay, twong tu véi phuong phap cta dé xuét 1, chi LSB (hodc MSB) Nt
par bit trong truong DAI tong hai bit cua dinh dang DCI 1_1 bao gbm truong DAI tong 2
bit dugc xéc dinh 12 cac bit ¢é gié tri, va gia tri DAI tong c6 the duge xc dinh dya trén Nr.
par bit c6 gia tri.

Theo mot phuong an khéc cla sang ché, bang ma HARQ-ACK c6 thé duoc tao ra
bang cach st dung gia tri DAI tong 2 bit. Gia tri DAI tbng dugc xéac dinh theo sb lugng
PDCCH duoc nhan 1én dén dip gidm st hién thoi. Néu s6 lugng PDCCH dugc nhan 1én
dén dip giam sat hién thoi 1a T, thi DAI tong cta Nr.par bit ¢6 thé dugc xac dinh 1 ((T-1)
mod 2"Nr.par) +1. PDCCH dugc nhén trong mot dip giam sat c6 cung gid tri DAI tong 2 bit.

Theo mot phuong an khac cua sang ché, khi it nhat mot dinh dang DCI 1_1 dugc
nhan trong mot dip giam sat, gia tri DAI tong 2 bit dugc bao gbm trong dinh dang DCI 1 _1
c6 thé dugc st dung. Nghia 13, khi dinh dang DCI bao gdm DAI tong 2 bit va dinh dang
DCI bao gdm DAI tong 1 bit hodc DAI tbng 0 bit dugc nhén trong cing dip gidm sat, DAI
tdng 2 bit chira hiu hét thong tin, va do d6 gid tri DAI téng 2 bit ¢6 thé duge gia dinh.

Theo mot phuong an khac cua sang ché, khi dinh dang DCI 1_1 khong dugce nhan va
dinh dang DCI 1 2 dugc nhén trong mot dip giam sat, thi gia tri cia DAI tdng 2 bit co thé

dugc xac dinh nhu sau.

Khi gi tri cia Nrpar, ma la kich thudce bit cia DAI téng trong dinh dang DCI 1_2,
1a 1 bit, thi n6 ¢6 thé dugc mé rong va duge dién dich 1a gid tri DAI tdng 2 bit. Vi dy, khi
bit ctia DAI tdng 1 bit 130", thi gia trj DAI tong ¢6 thé 1a 1 hoge 3, va khi bit la 'I', thi gia
tri DAI tdng co thé 12 2 hoc 4.

Khi gia tri cia Nr.pa1, ma la kich thudce bit cia DAI téng trong dinh dang DCI 1_2,
13 0 bit (nghia 13, khi DAT tdng khong dugc bao gom trong dinh dang DCI), thi DAL tdng 0
bit ¢6 thé dwoc hidu 1a gia tri DAI tong 2 bit.

Vi du, gi4 tri cia DAI tong 0 bit c6 thé 1a 1, 2, 3 hodc 4. Nghia 1a, khi kich thude bit
ctia DAI téng cua dinh dang DCI 1_2 nh6 hon 2 bit, thi DAI tdng 2 bit ¢6 thé co cac gia tri
mg vién. Trong truong hop nay, mot gid tri c6 thé duoc chon tir trong s6 cac gia tri mg
vién thong qua phuong phap sau.

Gi4 tri cia DAI bo dém 2 bit ctia PDCCH duge nhén cudi cling (nghia 13, duge nhan

tir 6 v6i chi s8 6 cao nhét) trong dip gidm sat hién thoi co thé 1a C, va gia tri cua DAI tong 2
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bit ma DAI téng duge bao gbm trong DCI trén PDCCH dugc nhan trong dip gidm sat twong
ting ¢6 thé c6 c6 thé 1aj1,j2, .

Trong truong hop nay, UE can x4c dinh mot gia tri trong s6 1,32, -, la gia trf DAI
tbng 2 bit bang cach st dung gia tri C. UE ¢6 thé tinh toan gia tri cua Z dya trén phuong
trinh 3 duéi day 1an lugt theo gié tri cia x (x=0, 1, 2,3, ).

Phuong trinh 3

/7= ((Vtemp hoac C) + x-1 mod 4)+1

Néu Z 1a mot gia tri trong sb cac gia tri j1, j2, -+, thi UE xéc dinh rﬁng gia tri cua
DAI téng 2 bit la Z. Pay la phuong phap thiét 1ap gid tri cia DAI tdng 2 bit dé cuc tiéu hoa
$6 lwgng PDCCH ma dd khong dugc nhén @i v6i PDCCH ma da dugc truyén ké tur
PDCCH cudi cing cua dip giam sat hién thoi.

Bang 9 dudi ddy 1a bang thé hién vi du cua gia tri DAI tbng dugc chon tir trong s6

cac gia tri tng vién.

Béang 9
Veempz | 1(00} 2(01) 3(10) 4(11)
DAI tong
Thoasen) i 3 3 i
2 hodic 4 (1) P 2 4 4

Trén bang 9, Viemp2 12 gié tri ciia DAI b dém 2 bit cia PDCCH cudi cung trong sb
cac PDCCH duoge nhan trong dip gidm sat. Vi dy, khi gié tri ctia Viemp2 trudce 12 2 va DAI b
dém nhan duogc hién thoi cia dinh dang DCI 1_2 1a 0 theo s nhi phan, thi DAT tong ¢6 thé
1a 1 hoc 3.

Khi xéc dinh dwoc ring gid tri DAT tong 1a 3, thi n6 biéu thi truong hop trong do mot
PDCCH (gié tri DAI b dém 1a 3) da duoc truyén ké tt PDCCH duge nhan cubi cliing (gia
tri DAI bd dém 1a 2), nhung UE khong phat hién n6. Khi xac dinh duoc rang gia tri DAI
tdng 12 1, thi né biéu thi truong hop trong d6 ba PDCCH (céc gid tri DA bd dém 1a 3, 4 va
1) d dugc truyén ké tir PDCCH duge nhan cudi cing (gid tri DAI b0 dém 12 2), nhung UE
khong phat hién chung. Gia st rang s6 lugng PDCCH nho nhit da duoc truyén theo
phuong 4n ¢ trén nhung cac sy tiép nhan ching da that bai, va co thé xac dinh dugc rang

gi4 tri ciia DAI tdng cia PDCCH nhén dugc 1a 3.
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Théng qua phwong phap duge mod ta & trén, UE ¢6 thé xac dinh sb luong bit c6 gia
tri hodc m& rong va didn dich sb lwong bit tham chi khi s lugng bit cia DAL bd dém hoic
DAI tbng ctia DCI ¢6 dinh dang khac 1a khac, va ghép kénh bang md HARQ-ACK d6i véi

cac PDSCH dugc 1ap lich béi cac méu DCI va truyén n6 dén tram co s6.

Fig.16 minh hoa vi du cua phuong phap dé truyén HARQ-Ack dua trén thong tin
didu khién dudong xubng dé lap lich duong 1én va duong xubng theo mot phuong an cua

sang ché.

Dua vao Fig.16, UE ghép kénh PUSCH duogc 1ap lich thong qua DCI va bang ma
HARQ-ACK bao gdm cac bit HARQ-ACK cua PDSCH dugc lap lich thong qua DCI trén

PDCCH va truyén ching dén tram co sé.

Cu thé 13, nhu duge minh hoa trén Fig.16, UE c6 thé ghép kénh (hodc mang) céc bit
HARQ-ACK cta cac PDSCH nhén dugc voi PUSCH va truyén ching dén tram co s6.
Trong trudng hop nay, cac dinh dang DCI dé 1ap lich cac PDSCH la dinh dang DCI 1 0,
dinh dang DCI 1 1 va/hodc dinh dang DCI 1 2. Ngoai ra, cdc dinh dang DCI dé 1ap lich
PUSCH ma cac bit HARQ-ACK dugc ghép kénh (hodc dugc mang) bao gbom dinh dang
DCI 0_0, dinh dang DCI 0_1, dinh dang DCI 0_2 va/hoic dinh dang tuong tu.

Do dai cta truong UL DAI duge bao gbm trong dinh dang DCI 0_2 c6 thé duoc
thiét 1ap thanh 0, 1 hodc 2 bit. Hon nita, do dai cta truong DAI bd dém duoc bao gém trong
dinh dang DCI 1_2 ¢6 thé dugec thiét 1ap thanh 0, 1 hodc 2 bit.

Ngoai ra, dinh dang DCI 0_0 va dinh dang DCIO 1c¢co thé bao gdm truong UL DAL
2 bit, va dinh dang DCI 1_0 va dinh dang DCI 1_1 ¢6 thé bao odm truong DAI b dém 2
bit.

Trong trudong hop nady, khi do dai cta truong UL DAI khong gidéng voi do dai cua
treong DAI bd dém cua dinh dang DCI 1 2, thi can xac dinh gia tri cta truong UL DAI
dua trén truong DAI bd dém. Sau day, theo phwong an nay, gia su rang do dai cua truong
DAT khong phai it nhét 1a 0. Nghia 13, dinh dang DCI ¢6 thé bao gdm trudng DAI c6 do dai
it nhat 1 bit.

Theo phuong an thi nhét, khi d6 dai cta truong UL DAI 16n hon do dai cia truong
DAI b6 dém cua dinh dang DCI 1_2 (vi dy, khi d0 dai cta truong UL DAI 1a 2 bit va do dai
cta truong DAI bo dém 1a 1 bit), UE co thé xac dinh chi mot s bit trong sb céc bit cla

truong UL DAI 1a cac bit c¢6 gié tri cta trudng UL DAL O day, s6 luong mot sb bit ¢6 s
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luong gidng véi sb luong bit cua trudng DAI bo dém, va c6 thé 1a cac bit gin nhét véi
MSB hoidc LSB cua truong UL DAL

UE c6 thé tinh toan gia tri UL DAI béng cach str dung cac bit dugce xac dinh Ia cac
bit ¢ gié tri trong sb céc bit ctia truong UL DAL Néu truong UL DAI c6 mot bit ¢ gid tri,
thi gi4 tri UL DAI 12 1 khi bit 12'0', va gia tri UL DAI la2khindlal.

Néu trudng UL DAI ¢6 hai bit ¢6 gia tri, thi gia tr1 UL DAI 14 1 khi cac bit 12 '00', va
gid tri UL DAI 1 2 khi ching 1a 01. Ngoai ra, gia tri UL DAI 1a 3 khi 2 bit 1a 10, va gia tr1
UL DAI 1a 4 khi 2 bit1a 11.

UE ¢6 thé st dung gi4 tri UL DAI dugc thu nho s dung cac bit ctia truong UL DAI
duge xéc dinh 1a ¢6 gid tri va gid tri DAI bd dém duogc thu tir truong DAI b0 dém dé xac

dinh s6 luong bit HARQ-ACK cho cac PDSCH ma da khéng duoc nhan.

Vi du, cho gid tri UL DAI 1a X va gid tri DAL b dém 12 Y. Néu X =Y, ¢6 thé xac
dinh dugc rang khong ¢6 PDSCH ma da khong dugc nhan. Tuy nhién, khi Y < X, ¢ thé
x4c dinh duge réng X - Y PDSCH d4 khong dwoc nhén, va khi X <Y, ¢6 thé x4c dinh dugc
ring T - (Y - X) PDSCH da khong dugc nhén. O ddy, T =2 va N Ia s6 luong bit cia
truong DAI b dém.

Theo phuong an thtr hai, khi d¢ dai cua truong UL DAI 16n hon d¢ dai cua truong
DAI b6 dém cua dinh dang DCI 1_2 (vi du, d9 dai cta truong UL DAI 1a 2 bit va do dai
ctia truong DAI bd dém 1a 1 bit), ddu tién, UE c6 thé xéc dinh gid tri UL DAI theo do dai
ctia truong UL DAL, va sau d6 stra dbi gia tri UL DAI dugc xéac dinh theo truong DAI bd
dém, nho d6 xac dinh gid tri UL DAI cudi cung.

Quy trinh xac dinh dAu tién gia tri cia UL DAI theo do dai cua truong UL DAI nhu
sau. Néu truong UL DAI c6 do dai truong la 1 bit, thi gia tri UL DAI la 1 khi gia tri bit 1a
'0', va gid tri UL DAI 1a 2 khi gia tri bitla'1".

Néu truong UL DAI c6 d dai truong la 2 bit, thi gié tri UL DAI 1a 1 khi gi4 tri bit 12
'00", va gié tri UL DAI 1a 2 khi gié tri bit 1a '01". Ngoai ra, gia tri UL DAI 1a 3 khi gia tri bit
12'10", va gia tri UL DAI 1a 4 khi gia tri bit 1a '11".

Khi gi4 tri UL DAI dugc xac dinh theo truong UL DAL thi UE c¢6 thé stta dbi gia tri
UL DAI duoge xéc dinh dé khép voi truomg DAI bo dém dé xac dinh gid tri UL DAI cubi

cung nhu sau.
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Khi T = 2N, trong d6 N la sb lugng bit cta truong DAI b dém, va gia tri dugc xac
dinh ctia UL DAI 14 Z, gia tri UL DAI cudi cing (X) ¢6 thé duge tinh toan nho st dung
phuong trinh 4 dudi day.

Phuong trinh 4
Gia tri UL DAI cudi cting (X) =((Z - 1) mod T) + 1

UE c6 thé sir dung gia tri UL DAI cudi cing X va gid trj DAI bo dém duoc thu tir
truong DAI bo dém dé xéc dinh sé lugng bit HARQ-ACK cho cac PDSCH ma da khong
duge nhan. Vi du, khi gia tri DAI bo dém 12 Y, ¢6 thé xéc dinh duge rang khong c6 PDSCH
ma da khong duge nhan khi X = Y. Tuy nhién, khi Y <X, 6 thé xac dinh dugc rang X - Y
PDSCH da khong duge nhén, va khi X <Y, thi c6 thé xac dinh duoc réng T-(Y -X)
PDSCH da khong duoc nhan. O day, T =2~ va N 1a s lugng bit cia trudng DAI'bO dém.

Theo phuong 4n thit ba, khi do dai cia truong UL DALI 16n hon dd dai cua truong
DAI b dém cta dinh dang DCI 1_2 (vi du, d9 dai ctia truong UL DAI 1a 2 bit va do dai
cua truong DAI bd dém 1a 1 bit), UE ¢o thé gia dinh (hodc nhan biét) réng khoang cua cac
gia tri UL DAI gidng v6i khoang ctia cac gi tri ma DAT b0 dém c6 thé biéu thi. Vi du, khi
gi4 tri ma ¢6 thé dugc biu thi béi DAI by dém 1a 1, 2, 3 hodc 4, thi gid tri ctia UL DAI ¢c6

thé duoc nhan biét 1a mot trong s61,2,3va4.

Cu thé 13, UE c6 thé xac dinh gia tri cia UL DAI theo dd dai cua truong UL DAL
Néu truong UL DAI ¢6 do dai truong 13 1 bit, thi gia tri UL DAT 1a 1 khi gid tr bit 1a'0', va
gia tri UL DAI 1a 2 khi gia tri bit1a'1". Néu truong UL DAI c6 do dai truong 1a 2 bit, thi gia
tri UL DAT 12 1 khi gi4 tri bit 1a '00', va gid tri UL DAI la 2 khi gid tri bit 1a '01'. Ngoai ra,
gia tri UL DAI la 3 khi gid tri bit trong s6 2 bit 1a'10", va gia tri UL DAI 12 4 khi gid tri bit
1]a'11.

Gia tri UL DAI can ludn ludn ndm trong khoang cta cac gia tri ma DAI b dém c6
thé biéu thi. Vi du, khi truong UL DAI c6 do dai 1a 2 bit, thi khoang cla cac gid tri UL DAI
1a 1,2, 3 va 4. Néu gia tri DAI bo dém c6 thé c6 khoang 1a 1 va 2, do dai cia truong UL
DAI 14 2 bit, nhung céc gia tri ma UL DAI ¢c6 thé cola 1 va2.

Nghia 1a, UE khong dy dinh dugc ra 1énh véi gia tri UL DAI bidu thi gi4 tri nim
trong khoang cua cac gia tri ma DAI bd dém c6 thé c6. Khong dugce du dinh rang 10 hodc
11, trong d6 gia tri ctia UL DAI biéu thi 3 hodc 4, can duge biéu thi. Nghia 13, khi gié tri
nay dugc biéu thi, thi UE c¢6 thé xéc dinh truong hop 16i.
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Nhu duge md ta & trén, trong dinh dang DCI 0_2, do dai cua truong UL DAI cé thé
duge thiét 1ap thanh 0, 1 hodc 2 bit. Khi d¢ dai cta truong UL DAI nho hon 2 bit, déi véi
UL DAI, gia tri UL DAI 2 bit ¢6 thé dugc xac dinh theo cach giéng véi phuong phap xac
dinh gié tri DAI téng 2 bit.

Nghia 13, gié tri ciia UL DAI ¢6 thé dugc xéc dinh bing cach st dung gia tri DAI bd
dém 2 bit duoc nhan cudi cing. Bang 10 du6i day 1a bang thé hién vi du cta gié tri UL-
DAI 2 bit.

Bang 10
Viemps | 1(00) 2(01) 3(10) 41D
UL DAI
1 hodc 3 (0) 1 3 3 1
2 hoac 4 (1) 2 2 4 4

Trén bang 10, Viemps 12 gid tri DAI by dém 2 bit cia PDCCH cudi cung trong sb cac
PDCCH nhén dugc. Vi dy, khi gia tri cia Viemp3 truge 1a 2 va gia tri bit cia UL-DAI nhéan
duoc cua dinh dang DCI0_2 1a 0, gié tri UL-DAI c6 thé 1a 1 hodc 3.

Khi gia tri UL-DAI dugc xé4c dinh 1a 3, thi né biéu thi truong hop trong d6 mot
PDCCH (gié tri DAI b dém 1a 3) da dugc truyén ké tir PDCCH dugc nhan cubi cung (gia
tri DAI bd dém 1a 2), nhung sy tiép nhan n6 da that bai, va khi gid trj UL-DAT duoc xac
dinh 13 1, thi n6 bidu thi truong hop trong d6 ba PDCCH (céc gid tri DAL b0 dém1a 3, 4 va
1) da duge truyén ké tir PDCCH duge nhén cubi cing (gid tri DAI'bo dém 12 2), nhung cac
su tiép nhan chung da that bai. Nhu dugc md ta o trén, khi gia st rang s6 lwong PDCCH
nho nhét da dwoc truyén nhung céc sy tiép nhan ching da that bai, gid tri UL-DAI 2 bit c6
thé dugc xac dinh 1a 3.

Fig.17 minh hoa vi du ctia by chi bao chi dinh duong xubng ctia mdi méu thong tin
didu khién dudng xudng duge phat hién trong dip giam sat theo mot phuong an cua sang

r
A

ché.

Theo mot phuong an khac cua sang ché, khi UE c¢6 kich thudce bit cua truong UL
DAI cua dinh dang DCI 0 0, 0_1 hodc 0_2 khac véi kich thudce bit cua truong DAI bd dém
cta dinh dang DCI 1 0, 1_1, hodc dinh dang DCI 1 2, UE ¢6 thé thuc hién cac hoat dong
sau.

Khi kich thudce bit cia truong DAL bo dém cta dinh dang DCI'1 0,1 1,hodc 1 21a
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Ne.par bit, thi gia tri DAI b dém c6 thé biéu thi 1, 2, ..., 2"Nec.par. O déy, khi gid tri 16n
nhét Cp 1a 2"Nc.par, nghia 13, khi kich thudc bit Ncpar cua truong DAI bo dém 14 2 bit, thi
oi4 tri DAI bd dém c6 thé 1a 1 khi gi4 tri bit cla truong DAL bd dém 12'00', 2 khi '01', 3 khi
'10' va 4 khi '11". Trong trudng hop nay, gia tri cua Cp ¢o thé 1a 4.

Theo cach khac, khi Nepar 1a 1 bit, thi gia trj DAT by dém c6 thé la 1 khi gia tri cta
truong DAI bd dém 12 0, va 2 khi 1, trong do6 gia tri cia Cp la 2.

Néu UE nhén dinh dang DCI dé lap lich PDSCH trong 6 phuc vu ¢ cua dip gidm sat
m, va gia tri DAI b0 dém cta dinh dang DCI nhan dugc 1a Ve-parem, thi UE ¢6 thé x4c dinh
ring Cp*j + Vcparem dinh dang DCI dé 13p lich PDSCH dé duoc nhén lén dén 6 phuc vu
hién thoi ¢ cua dip gidm sét hién thoi m trong d6 dinh dang DCI d3 duogc nhan. O day, j 1a

s0 nguyén khong am.

N&i cach khéc, khi sé luong dinh dang DCI @ 1ap lich PDSCH 1a X 1én dén 6 phuc
vu hién thoi ¢ cua dip gidm sat hién thoi m trong d6 dinh dang DCI da dugc nhén, gia tri

DALI bd dém cua dinh dang DCI 1a Veparem = (X - 1 mod Cp) + 1.

Khi kich thudce bit ctia truong UL DAI cta dinh dang DCI 0_0, 0_I, hogc 021la
Nurpar bit, thi gid tri UL DAI ¢6 thé duge biéu dién dudi dang 1, 2, ..., 2"NuL-DAL O day,
khi gia tri 16n nhat Up 12 2"NuL.pa1, nghia 1, khi kich thuéc bit Nur-par cua truong UL DAI
13 2 bit, thi gia tri UL DAI 1a 1 khi gia tri bit cia truong UL DAI 12'00', 2 khi '01', 3 khi '10',
va 4 khi '11'. Hon nita, gia tri cua Up la 4.

Néu UE nhén dinh dang DCI dé lap lich PUSCH trong dip gidm sat m, va gid tri UL-
DAI ciia dinh dang DCI nhan dugc 1& Vur-paim, thi UE ¢6 thé xac dinh rang Up*i + VuL-
pALm dinh dang DCI dé 1ap lich PDSCH lén dén dip giam sat hién thoi m nhan dinh dang
DCI da duge nhan. O day, i1a s6 nguyén khong am.

Néi cach khéc, khi sé luong dinh dang DCI dé 1ap lich PDSCH la X lén dén dip
giam sat hién thoi m trong do6 dinh dang DCI da duoc nhan, gia tri UL-DAI cua dinh dang
DCI 1a VuL-pALm = (X - 1 mod Up) + 1.

Vi du, khi gia tri cia Up 1a 4 va gid tri cta Cp 1a 2, thi gia tri DAI b0 dém c6 thé1a 1
hodc 2, va gia tri UL-DAI ¢6 thé 1a 1, 2, 3 hoic 4. Phan (a) cta Fig.17 minh hoa vi du cua
cac gia tri DAL b0 dém cua cac dinh dang DCI dugc nhan trong céc dip giam sat (MO) #0
dén #6.

Theo sy xéc dinh dbi véi gid tri DAI bo dém, gid trj DAI bd dém cta dinh dang DCI
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dugc nhan trén MO#0 1a 1, gia tri DAI bd dém ctia dinh dang DCI dugc nhan trén MO#1 la
2, gia tri DAI b0 dém cua dinh dang DCI dugc nhan trén MO#2 1a 1, gia tri DAI bd dém
ctia dinh dang DCI dugc nhén trén MO#3 1a 2, gia tri DAI bd dém cta dinh dang DCI dugc
nhan trén MO#4 1a 1, giéa tri DAI b0 dém cua dinh dang DCI dugc nhan trén MO#5 1a 2, va
gia tri DAI bd dém cta dinh dang DCI dugce nhan trén MO#6 1a 1. Hon nita, UE nhén dinh
dang DCI dé lap lich PUSCH. Gia tri UL DAI ctua dinh dang DCI nhén dugc la 3. D6 1a do
bay dinh dang DCI dé 1ap lich PDSCH da dugc nhén trude.

Theo sang ché, khi kich thude bit clia DAI bd dém va kich thudc bit cia UL DAI
khéc nhau, thi phwong phap tao ra bang ma HARQ-ACK bdi UE duge dua ra. Gid st rang
UE da khong nhan duge dinh dang DCI cia MO#4 va MO#5 trén phan (b) cua Fig.17. Vi
UE d3 nhan duoc dinh dang DCI trong d6 gia tri DAI b dém 14 2 trén MO#3 va dinh dang
DCI trong d6 gié tri DAI bo dém 1a 1 trén MO#6, nén UE ¢6 thé khong biét su that bai tiép
nhan dbi v&i dinh dang DCI trén MO#4 va MO#5. Do d6, UE tao ra chi cac bit HARQ-
ACK cho céc dinh dang DCI dugc nhan trén MO#0, MO#1, MO#2, MO#3 va MO#6 va
bao gdm ching trong bang ma HARQ-ACK.

Néu UE nhan 3 1a gia tri UL-DAI trong dinh dang DCI dé lap lich PUSCH, thi UE
¢6 thé nhan biét ring c6 hai dinh dang DCI khéc ngoai nam dinh dang DCI ma da dugc
nhan thanh cong. Theo d6, UE c6 thé tao ra cac bit HARQ-ACK cta tdng bay dinh dang
DCI va bao gém chiing trong bang ma HARQ-ACK.

Fig.19 minh hoa vi du cua phuong phap dé truyén HARQ-ACK dua trén thong tin
didu khién duong xubng c6 dinh dang khac dua trén ma gia theo mot phuong 4n cua sang

ché.

Dua vao Fig.19, bang md HARQ-ACK ¢6 thé duoc tao ra bang cach st dung gid tri
UL-DAI va gia tri DAI b0 dém nho st dung ma gia va duogc truyén dén tram co s6. Fig.19
minh hoa vi du ghép kénh UL-DAI 2 bit va DAI b dém 1 bit.

Cu thé 13, theo mdt phuong an clia sang ché, gia tri UL-DAI va gia tri DAI b dém
c6 thé dugce st dung nhu sau. Dau tién, nhu dugc minh hoa trén phén (a) cua Fig.19, cho
gi4 tri DAI b dém dugc nhan boi UE & MO cubi ciing 12 Viemp. Nhu duoc néu ¢ trén, gid
tri DAI bo dém c6 thé c6 mot trong s6 1, 2, -+, Cp. Cho gia tri UL DAI dugc nhan béi UE
trong dinh dang DCI dé lap lich PUSCH 1a Viemp2. UE tao ra bang ma HARQ-ACK thong
qua quy trinh sau.

55



53407 56/101

Diu tién, UE ¢6 thé xéac dinh sé lugng dinh dang DCI Wiemp d€ 13p lich PDSCH v6i
Viemp. Wiemp ¢6 thé dugc xac dinh bang phuong trinh 5 duéi day.
Phuong trinh 5

Wtemp = CD*j+Vtemp

Trong phuong trinh 5, gid trj ban dAu ctia j dugc thiét 1ap thanh 0, va khi gia tri DAI
b6 dém ciia dinh dang DCI dé 1ap lich PDSCH trén MO hién thoi nhé hon gid tri DAI b0
dém cua dinh dang DCI dé 1ap lich PDSCH trén MO trude, thi gia tri nay c6 thé dugc ting
1én mot. Nghia 13, cac dinh dang DCI ¢6 cac gia tri DAI bd démla 1,2, -, Cp dugc nhom
thanh mét nhom, va j bidu thi s6 lugng nhém da duge nhan. Trén phan (b) cla Fig.17, j = 2.

Sau d6, UE chuyén ddi sé luong Wiemp dinh dang DCI dé 14p lich PDSCH thanh
V'temp, ma 12 gid tri DAI b0 dém tuong Ung v&i Nur-pa1, ma la kich thude bit cua truong UL
DAI nhu dugc minh hoa trén phan (b) ctia Fig.19. Trong trudng hop nay, V'emp c6 thé duoc
xé4c dinh bang phuong trinh 6 dudi day.
Phuong trinh 6

V'temp:((Wtemp- 1)1’1’10d UD)+ 1

Trong phuong trinh 6, Viemp c6 mt trong s0 1,2, -+, Up gibng nhu UL DAL UE c6
thé xac dinh gié tri ctia j bing céch so sanh V'emp va Viemp2. Néu Viemp2 < V'temp, thi gid tri

ctia j ¢6 thé duge xac dinh thong qua phuong trinh 7 dudi day.

Phuong trinh 7
_ .. Up
j=] +E;

Theo cach khéc, j ¢6 thé giit nguyén. Nho st dung gid tri cua j, UE ¢6 thé xac dinh
kich thude OACK cita bang md HARQ-ACK. Néu UE dugc tao cau hinh dé nhan chi 1 TB
461 voi mai PDSCH, thi OACK ¢4 thé dugc tinh todn thong qua phuong trinh 8 dudi day.

Phuong trinh 8
ACK . Cp
0 = UD . ﬂOOI‘ (] . '_) + Vtempz
Up

Néu UE duoc tao cdu hinh dé nhan 2 TB ddi voi mdi PDSCH, thi OAK ¢6 thé dugce
tinh to4n thong qua phuong trinh 9 dudi day.
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Phuong trinh 9
ACK . CD
0 =2 (UD - floor (j N U_‘) + Vtempz)
D

Khi gid tri ndy dugc biéu dién trong ma gia, thi n6 dwoc thé hién nhu trén bang 11
duéi day.

Bang 11

Néu UE truyén thong tin HARQ-ACK trong PUCCH trong khe n va d6i vai dinh
~ACK ~ACK ~ACK

dang PUCCH bat ky, UE xac dinh % 0% P01k oho tong s lwgng Oack bit

thong tin HARQ-ACK, theo ma gia sau:

Thiét lap m=Q — PDCCH véi dlnh dang DCI lap li,c’h Vi’éC tiép nhan PDSCH
hozic chi sb dip giam séat ngat SPS PDSCH: chi so thap hon tuong ng véi
dip giam sat PDCCH sém hon

Thiét lap j=0

Thiét 14p Viemp=0

Thiét 14p Viemp2=0

Thiét 1ap Vs 12 tap trong

Thiét 14p Neens thanh s6 luong 6 phuc vu dugce tao chu hinh boi céac 16p cao hon

cho UE
Thiét 1ap M thanh sb lugng dip giam sat PDCCH
Khi m<M

Thiét 14p c=0 — chi s6 6 phuc vu: céc chi s6 thdp hon twong tmg véi cac chi
s0 RRC thap hon cia 6 tuong ing

khl C<Ncells

néu dip giam sat PDCCH m di®n ra trude sy thay d6i DL BWP kich hoat
trén 6 phuc vu ¢ hodc sy thay doi UL BWP kich hoat trén PCell va su
thay d6i DL BWP kich hoat khong dugc kich hoat trong dip gidm st
PDCCH m

c=c+1;
néu khong thi

néu ¢6 PDSCH trén 6 phuc vu ¢ duge két hop véi PDCCH trong dip
giam sat PDCCH m, hogc ¢6 PDCCH bicu thi ngat SPS PDSCH trén 6
phuc vu ¢

néu Ve.parem nhé hon hodc bang Viemp
=jt+1

két thiic néu

Viemp= VC-DALcm
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néu VipaLm tréng
Viemp2 = VeDALem
néu khong thi
Viemp2 = VI-DALm
két thuc néu

néu harq-ACK- _SpatialBundlingPUCCH khong dugc tao ra va UE

dugc tao ciu hinh béi maerofCode WordsScheduledByDC] Vol sy

t1ep nhan hai khéi van chuyén cho it nhat mot DL BWP dugc tao
cAu hinh cua it nhat mot 6 phuc vu,

e ALCR )
B e j+2 o cn] = bit thong tin HARQ-ACK tuong tng Vo
khéi van chuyen thr nhat cua 0 nay

2oy 2 (manem-t+t = it thong tin HARQ-ACK tuong Gng voi
khoi van chuyén thr hai ciia 6 nay
m=Rul2 €y it 20 e — 1), 20 € i 42 (P s — 1) 1)
hodc néu harq-ACK- SpatzalBundlmgPJCCH duoc tao ra cho UE va
m 1a dip gidm sat cho PDCCH voi dinh dang DCI ma hd tro viée

tiép nhan PDSCH voi hai khéi van chuyén va UE dugc tao cAu hinh
b6i maxNrofCodeWordsScheduledByDCI v6i su tiép nhan

hai khéi van chuyen trong it nhat mét DL BWP dugc tao cu hinh
cta 0 phuc vu,

g perblon et — phép toan AND nhj phéan cta cac bit thong tin
HARQ-ACK tuong tng véi cac khéi van chuyén tha nhit va
- th@ hai cua 0 nay

5:‘1 = r".rs U {CD - f + EQ\ESP-LDAme - 1}

néu khong thi

=~ ALK

P i vomamt = bit thong tin HARQ-ACK ciia 6 nay
% =% u{CpJ + Plparem — 1)
két thic néu
két thac néu
c=c+1
két thac néu
két thuc khi
m=m-+1
két thuc khi
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£ Veempz < { Cof +Vegmp — i}mﬂ“ U, )

Ve = 0
néu " hodc "™

2
i=i s
két thuc néu

néu harq-ACK- -SpatialBundlingPUCCH khong dugc tao ra cho UE va UE
dugc tao cau hinh béi maerofCode WordsScheduledByDCI v6i su tiép nhan
hai khéi van chuyén cho it nhAt mot DL BWP dugc tao cau hinh ctia 6 phuc vu,

. ;g 3
OAE = 3. (UB -ﬂm{; &;j + &ggnm}

néu khong thi

C A
04% = [, - floor (_J . —D} F Veempr
Us )

két thic néu
~ACK L ACK £ .
5K SNACK  g4i v 1€ 0ln 07 —11VV, bt iy

Thiét 1ap c=0
khi c<Neelis

néu sy tiép nhan SPS PDSCH duy nhét duoc kich hoat cho UE va UE dugc
tao cdu hinh dé nhan SPS PDSCH trong khe n-Ki.c cho 6 phuc vu ¢, trong
d6 Ky 1a gia tri dinh thoi phan hdi PDSCH dén HARQ cho SPS PDSCH

trén 6 phuc vu ¢
OACKzoACK+ 1

ACK

%'*1= bit thong tin HARQ-ACK dugc két hop véi su tlep nhan SPS
PDSCH

két thuc néu

c=c+1;

két thuc khi
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Fig.18 minh hoa vi du khac ctia bd chi bdo chi dinh duong xudng cia mdi méu thong

tin didu khién duong xudng duge phat hién trong dip gidm sat theo mot phuong an cua sang

Theo mdt phuong an khac cua sang ché, khi UE c6 kich thude bit cua truong DAI

59

tdng ctia dinh dang DCT 1_0, 1_1, hodc 1_2 khac v6i kich thude bit cua truong DAL bY dém
ctia dinh dang DCI 1 0, 1_1, hodc dinh dang DCI 1 2, thi UE ¢6 thé tao ra bang ma
HARQ-ACK thong qua céac hoat dong sau.
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Khi kich thudc bit cua treong DAI bd dém cua dinh dang DCI'1 0,1 1,hodc 1 21a
Nepar bit, thi gid tri DAI bd dém c6 thé biéu thi 1, 2, ..., 2"Nepar. O day, khi gi tri 16n
nhét Cp 13 2°Nc.par, nghfa 13, khi kich thuéc bit Ne.par ciia truong DAT by dém 1a 2 bit, thi
gi4 tri DAI bo dém co thé 1a 1 khi gié tri bit ctia truong DAI bO dém 12'00', 2 khi '01', 3 khi
'10' va 4 khi '11". Trong truong hop nay, gia tri ctia Cp ¢6 thé 12 4.

Theo cach khac, khi Nc.par 12 1 bit, thi gia tri DAI bd dém co thé 12 1 khi gia tri cia
truong DAI bo dém 1a 0, va 2 khi 1, trong d6 gid tri clia Cp 1a 2.

Néu UE nhén dinh dang DCI dé 1ap lich PDSCH trong 6 phuc vu ¢ cua dip giam sat
m, va gi4 tri DAI bd dém ctia dinh dang DCI nhan dugc 1a Veparem, thi UE €6 thé xac dinh
ring Cp*j + Vc-parem dinh dang DCI dé 1ap lich PDSCH dé duoc nhén 1én dén 6 phuc vu
hién thdi ¢ cta dip gidm sét hién thoi m trong d6 dinh dang DCI da dugc nhén. O day, j 1a

s0 nguyén khong dm.

N6i cach khéc, khi sé lwong dinh dang DCI dé 1ap lich PDSCH la X lén dén 6 phuc
vu hién thoi ¢ cia dip giam st hién thoi m trong do dinh dang DCI da duoc nhén, gié tri
DAI b6 dém cua dinh dang DCI 12 Veparem = (X - 1 mod Cp) + 1.

Khi kich thudc bit ctia truong DAI téng cta dinh dang DCI'1_0, 1 1, hodc 1 2 1a
Nroar bit, thi gid tri DAI tdng 6 thé bidu thi 1, 2, .., 2"Nrpar. O ddy, khi gid tri 16n nhat
Tp 1& 2"Nr.pas, nghia 13, khi kich thuéc bit Nr.par cua truong DAI téng la 2 bit, thi gia tri
DAI tng 12 1 khi gia tri bit ctia trudng DAI tong 12 '00', 2 khi '01', 3 khi '10" va 4 khi "11"
Hon nita, gia tri ctia Tp 1a 4.

Néu UE nhéan dinh dang DCI dé lap lich PDSCH trong dip gidm sat m, va gia tri
DAI tdng cia dinh dang DCI 13 VE.paLm, thi UE ¢6 thé xac dinh rang Tp*i + Vrparm dinh
dang DCI dé lap lich PDSCH 1én dén dip giam sat hién thoi m nhan dinh dang DCI da dugce
nhan. O day, i 12 sb nguyén khong am.

N6i cach khéc, khi sé lugng dinh dang DCI d 13p lich PDSCH la X lén dén dip
giam séat hién thoi m trong d6 dinh dang DCI da duoc nhan, thi gia tri DAI téng VT.DALem
cta dinh dang DCI 1a (X - 1 mod Tp) + 1.

Xem trudng hop trong do gid tri ciia Tp 12 4 va gia tri cia Cp 1a 2 1am mot vi du. Gia
tri 12 1 hodc 2 c6 thé dugc thiét 1ap 1a gia tri DAL bd dém cta UE, va DAI tdng c6 thé c6 gia
trila 1, 2, 3 hodc 4.

Phén (a) cia Fig.18 minh hoa céc gid tri (DAI b dém, DAI tdng) ctia dinh dang DCI
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duoc nhan trén cic MO #0 dén #6. Theo su xéc dinh dbi véi gid tri DAL by dém va gia tri
DAI tdng, (DAL b dém, DAI téng) ciia dinh dang DCI dugc nhén trén MO#0 1a (1, 1),
(DAI b dém, DAI téng) cia dinh dang DCI dugc nhan trén MO#1 1a (2, 2), (DAT b0 dém,
DAI tdng) cta dinh dang DCI duoc nhén trén MO#2 1a (1, 3), (DAL b0 dém, DAI téng) ctia
dinh dang DCI dugc nhan trén MO#3 14 (2, 4), (DAL bd dém, DAI tong) cua dinh dang DCI
duogc nhan trén MO#4 13 (1, 1), (DAI b dém, DAI téng) cua dinh dang DCI dugc nhén trén
MO#5 13 (2, 2), va (DAI bd dém, DAI tdng) ctia dinh dang DCI dugc nhan trén MO#6 1a (1,
3).

La mot vi du khéac cia sang ché, khi kich thudce bit cia DAI bd dém va kich thuéc
bit ctia DAI tong khac nhau, thi phuong phap tao ra bang ma HARQ-ACK baoi UE duoc
dwa ra. Nhu duoc minh hoa trén phan (b) cta Fig.18, UE ¢6 thé khong nhan céc dinh dang
DCI ctia MO#4 va MO#5. Trong trudng hgp nay, UE d& nhén duoc dinh dang DCI trong d6
gid tri DAI bo dém 1a 2 trén MO#3 va dinh dang DCI trong d6 gid tri DAL b0 dém 1a 1 trén
MO#6, va do d6 UE c6 thé khong nhan biét sy that bai tiép nhén d6i voi dinh dang DCI
trén MO#4 va MO#S5.

Do d6, UE tao ra chi cac bit HARQ-ACK cho cac dinh dang DCI duoc nhén trén
MO#0, MO#1, MO#2, MO#3 va MO#6 va bao gbm ching trong bang mad HARQ-ACK.

Néu UE nhan 3 1a gi4 tri DAI tong trong dinh dang DCI dé 1ap lich PDSCH, thi UE
¢6 thé xé4c dinh ring c6 hai dinh dang DCI khac ngoai nam dinh dang DCI da duoc nhan
thanh cong. Theo do, UE ¢o thé tao ra cac bit HARQ-ACK cua tdng bay dinh dang DCI va
bao gdm chiing trong bang ma HARQ-ACK.

Cu thé 13, theo mdt phwong an ciia sang ché, gid tri DAI tdng va gia tri DAI bd dém
c6 thé duoc st dung nhu sau. Dau tién, gia tri cia DAI bo dém dugc nhan boi UE trén MO
cubi ciing c6 thé 12 Viemp. Nhu dugc md ta 6 trén, gid tri DAI'bO dém c6 thé c6 mot trong s6
1,2, -+, Cp. Khi gia tri cia DAI téng duoc nhan bsi UE trong dinh dang DCI dé 1ap lich
PDSCH 14 Viemp2, thi UE ¢0 thé tao ra bang ma HARQ-ACK thong qua quy trinh sau.

Diu tién, UE c6 thé xdc dinh Wiemp, ma 12 sO lugng dinh dang DCI dé 1ap lich
PDSCH v6i Viemp, thong qua phuong trinh 10 dudi day.

Phuong trinh 10
Wtemp =Cp* J + Vtemp
Trong phuong trinh 10, gia tri ban dAu cua j co thé duoc thiét 1ap thanh 0, va khi gia
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tri DAI b6 dém ctia dinh dang DCI dé lap lich PDSCH trén MO hién thoi nh6 hon gia tri
DAI b6 dém ctia dinh dang DCI d& 1ap lich PDSCH trén MO trudc, thi gid tri nay c6 thé

duoc ting 1én mot.

Nighia 13, céc dinh dang DCI ¢6 céc gid trj DAT bo dém la 1, 2, -, Cp dugc nhém
thanh mot nhom, va j biéu thi sd luong nhom duoc tao da dugc nhén. Trén phan (a) cta
Fig.18,j=2.

Tiép theo, UE chuyén ddi s6 lugng Weemp dinh dang DCI dé 1ap lich PDSCH thanh
V'temp, ma 12 gid tri DAI bd dém tuong tng véi Nrpar, ma 12 kich thudc bit cia truong DAI

tbng. Piu nay c6 thé duoc thyuc hién bang phuong trinh 11 dudi day.
Phuong trinh 11
V,temp = ((Wtemp-l)mOd TD) +1

Trong phuong trinh 11, V'iemp ¢6 mot trong s6 1,2, -, T, gidng nhu DAI tong. UE
¢6 thé x4c dinh gid tri cta j bing cach so sanh V'emp V& Viemp2. NE&U Viemp2 < V'iemp, thi gid tri

cta j ¢ thé dugc tinh toan thong qua phuong trinh 12 dudi day.
Phuong trinh 12

Tp
j=i+t=
] Ch

Theo céach khéc, j ¢ thé gitt nguyén. Nho st dung gia tri cua j, UE c¢6 thé xac dinh
Kich thude OACK ciia bang mad HARQ-ACK. Néu UE duge tao cau hinh dé nhan chi 1 TB
@61 v6i m3i PDSCH, thi OAK ¢6 thé dugc tinh toan thong qua phuong trinh 13 dudi day.

Phuong trinh 13

C
OACK = UD - floor (] . _IZ) + Vtempz
Tp

Néu UE duoc tao cdu hinh dé nhan 2 TB ddi voi mdi PDSCH, thi OASK ¢6 thé dugc
tinh toan théng qua phuong trinh 14 dudi day.

Phuong trinh 14
OACK = 7 (UD - floor (j . %) + Vtemp2>

Theo mdt phuong an khac cua sang ché, khi céc kich thudc bit cta céc truong DAI
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b0 dém cta dinh dang DCI 1 0, 1_1, hodc 1_2 khac nhau, thi UE c6 thé thuc hién céc hoat

dong sau.

Kich thuéc bit cta truong DAI bd dém cta dinh dang DCI 1 0, 1 1, hodc 1_2 duoc
nhén trong 6 phuc vu ¢ trong dip gidm sat m ¢c6 thé 12 Nc.pALem bit. Trong truong hop nay,
gia tri DAI b dém c6 thé dugc biéu dién dudi dang 1, 2, =+, 2"Nc-pALem. O day, gié tri 16n
nhét Cpem 6 thé 1a 2"Ne-parem. Nghia 13, khi kich thudce bit Nc.paLem cua truong DAI b
dém 13 2 bit, thi gia tri DAI bo dém 1a 1 khi gié tri bit cla truong DAI bd dém 14 '00', 2 khi
01", 3 khi '10' va 4 khi '11'. Hon nita, gi4 tri cta Cp 1a 4. Khi Nc.patem 12 1 bit, thi gid tri
DAI b6 dém 1a 1 khi gié trj bit cta truong DAT bd dém 12 0, va 2 khi 1. Hon nita, gid tri cia
Cp,emla 2.

Néu UE nhan dinh dang DCI dé lap lich PDSCH trong 6 phuc vu ¢ cua dip gidm sat
m, va gia tri DAI b dém cua dinh dang DCI nhéan duoc 1a Veparem, thi UE ¢6 thé xac dinh
ring Cp.em*j + Veparem dinh dang DCI dé 1ap lich PDSCH da duoc nhan 1én dén o phuc
vu hién thoi ¢ cta dip giam sat hién thoi m trong d6 dinh dang DCI da dugc nhan. O day, j

1a sO nguyén khong am.

N6i céch khéc, khi sb luong dinh dang DCI dé 1ap lich PDSCH la X 1én dén 6 phuc
vu hién thoi ¢ cta dip gidm sat hién thoi m trong d6 dinh dang DCI da dugc nhén, thi gia tri
DAI b6 dém Ve.parem cta dinh dang DCI 1a (X - 1 mod Cpem) + 1.

Theo sang ché, khi cac kich thudce bit ciia cac DAI bd dém khac nhau, thi phuong
phép tao ra bang md HARQ-ACK boi UE duoc dua ra. Theo mdt phuong an cia sang ché,
gia tri DAI b0 dém duoc st dung nhu sau.

Ne-pALmin dugc gia dinh thanh kich thude bit nho nhét trong s6 cac kich thuge bit clia
céc truong DAL bd dém ctia céc dinh dang DCI, va gid tri ctia Cp,min €6 thé 12 2 (Nc-DALmin)-
Vi dy, khi kich thugc bit cua truong DAI bo dém ctia mot dinh dang DCI la 2 bit va kich
thudc bit cua truong DAI bd dém ctia dinh dang DCI khéc 1a 1 bit, thi gid tri cua Nc-pALmin
12 1 va gia tri ctia Cpmin 12 2.

Khi gi4 tri cuia DAI b dém duoc nhan trong & phuc vu ¢ clia dip giam sat m la Vc.
DALem, thi gié tri cia DAI bd dém c6 thé c6 mot trong $6 1,2, -+, Cp,em, nhu dugc mo ta ¢
trén. PAu tién, UE c6 thé x4c dinh s6 lzgng Sem cta dinh dang DCI d€ 13p lich PDSCH véi
VepaLem dua trén phuong trinh 15 dudi day.

Phuong trinh 15
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. CD, in
Sem = ﬂOOI‘( * C - * Cpem + Ve-parem

D,cm

Trong phuong trinh 15, ph?m floor(j* Cp,min/Cp,em)*Cp,em 12 ph?m cho sb luong Sem
cta cac dinh dang DCI dé 1ap lich PDSCH théa mén (Sem-1 mod Cp,em)t1l = Vceparem.

Nighia 13, gid tri ciia j ¢6 thé dugc didu chinh bang cach thay d6i ty 1& va/hodc phép

Sz'm -

., . B Ve P < As A 5 y O o
floor sao cho gid tri cua c-parem 13 hoisd cia o™ trong phuong trinh 15.

UE so sénh s6 luong Sem dinh dang DCI dugc thu duya trén céc gia tri DAI bd dém
dugc nhén trong 6 phuc vu ¢ trong dip giam sat hién thoi m voi s6 lugng Weemp dinh dang
DCI dugc thu ngay trude. Néu Sem < Wiemp duge thoa man, thi gia tri cia j o thé dugc ting
cho dén khi Sem > Wiemp. Trong trudng hop nay, gia tri cua j ¢o thé duogc ting 1én mot. Néu

Scm > Weemp, thi j cO thé giit nguyén.
j 12 thong s6 biéu thi s6 lugng Cp,min dinh dang DCI dé dugc nhan.

Khi gia tri nay dugc biéu dién trong ma gia, thi n6 duoc thé hién trén bang 12 dudi

day.

Bang 12

Puogc thé hién bdi Neparem 12 s6 luong bit cho DAI bd dém trong dinh dang DCI
duge phét hién trong dip gidm sat m trong 6 phuc vu ¢ va dit Cp,em™2"Nc-DALe,m.

DPuoc thé hién bdi Nc.pALmin 12 s6 lugng bit nho nhét cho DAI bo dém trong cac
dinh dang DCI va dét Cp,min=2"Nc-DALmin.

Pugc thé hién boi Nrparm 12 s lugng bit cho DAI tong trong dinh dang DCI
dwgc phét hién trong dip giam sat m va dat Tpm=2"NT-DALm.

Puoc thé hiéq bc")fi~ Nur-part 12 sb luong bit cho UL DAI trong dinh dang DCI lap
lich cudc truyén dan PUSCH va dat Up=2"NUL-DAI.

Néu UE truyén thong tin HARQ-ACK trong PUCCH trong khe n va dbi vé6i dinh

~ACK —~ACK ~ACK
0 50

dang PUCCH bét k¥, UE xac dinh 0*1cho téng s6 lugng Oack bit

thong tin HARQ-ACK, theo ma gia sau:

Thiét 1ap m=0 — PDCCH v6i dinh dang DCI 1ép lich viéc tiép nhan PDSCH
hodc chi s dip gidm sat ngat SPS PDSCH: chi s6 thap hon tuong Gmg vdi
dip giam sat PDCCH sém hon

Thiét 1ap j=0

Thiét 18p Viemp=0, Wiemp=0
Thiét 14p Viemp2=0

Thiét 1ap Vs 14 tép trong
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Thiét 1ap Neens thanh s6 luong 6 phuc vu dugc tao cAu hinh boi cac 16p cao hon
cho UE
Thiét 14p M thanh sb lugng dip giam sat PDCCH
Khi m<M
Thié,t 1ap c=0 — chi s 6 phuc vu: céc chi s6 thap hon twong tng voi cac chi
s0 RRC thap hon cta 0 twong ung
khi c<Neels
néu dip giam sat PDCCH m dién ra trudc su thay d6i DL, BWP kich hoat
trén 0 phl.lC vu ¢ hoic su thay doi UL BWP kich hoat trén PCell va su
thay doi DL BWP kich hoat khong duoc kich hoat trong dip gidm sat
PDCCH m
c=ct+l;
néu khong thi
néu ¢6 PDSCH trén 6 phuc vu ¢ dugc két hop V’O"i PDCCH trong dip
giam sat PDCCH m, hodc ¢6 PDCCH biéu thi ngat SPS PDSCH trén 6
phuc vu ¢

Lo RETAE]

) # Cppm T Ve —parcim

Gz o

5

~
e

m = Hoor [Jr #

Sem S Weemyp

trong khi
j=j+1

i .S
. Cymin ),

Sem = floor tf * ) #Cpem + Yo-parem

két thic khi

Weemp = Sem

néu Vr.parm trong
Viemp2 = VC-DALcm
néu khong thi
Viemp2 = VI-DALm
két thac néu

néu harq-ACK-SpatialBundlingP UCCH khong dugc tao ra va UE
duoc tao ciu hinh boi maxNrofCodeWordsScheduledByDCI vO1 su
tiép nhan hai khdi van chuyén cho it nhat mét DL BWP dugc tao
cAu hinh cua it nhat mot 6 phuc vy,

Bagi . . . B SEA
“2Weemp-t] = bit thong tin HARQ-ACK twong ung voi khot van
chuyén th nhat cia 6 nay

FALE ; . ; , ‘e s A
“aWiemp-t+1 = bit thong tin HARQ-ACK tuong Ung véi khoi van
: g g tmg
chuyén tht hai cua d nay
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= U (2 (Wi — 1) 2y — 1) #1)

hoic néu harg-ACK-SpatialBundlingP UCCH dugc tao ra cho UE va
m 1a dip giam sat cho PDCCH vé6i dinh dang DCI ma hd tro viée
tiép nhan PDSCH véi hai khdi van chuyén va UE dugc tao cAu hinh
b&i maxNrofCodeWordsScheduledByDCI v6i su tiép nhan hai khoi
van chuyén trong it nhat mot DL BWP dugc tao chu hinh cua o
phuc vy,

~ A CH
“Wenp~t= phép toan AND nhi phan cla cac bit thong tin HARQ-
ACK tuong Gmg vé6i cac khoi van chuyén thu nhat va tht hai
ctua 0 nay
¥, = % (W — 1

néu khong thi

Otfamr—t = bit thong tin HARQ-ACK ctia  nay
% = % U {(Woemp — 1}
két thac néu
két thuc néu
c=c+1
két thac néu
két thtic khi
m=m+1

két thtc khi

néu Veenpz < ({Wfﬁmﬁ - T'} mod Tp ) +1 hoac Veemp = 0

T,

=4
! / CD;min
két thuc néu

néu harq-A,CK—Spaz‘ialBunde'ngPUCCH khong dugce tao ra cho UE va UE
duge tao cau hinh boi maxN;:ofCode WordsScheduledByDCI v6i su ti€p nhan
hai khdi van chuyén cho it nhat mot DL BWP duoc tao cau hinh cta 6 phuc vu,

] o .
0AF =2 {TD : ﬂDDF‘(j - ?m} + Vegmpr )
\ ﬂ = w
néu khong thi
{ Comin’
04% =Ty - floor|j  —or }H}. ep
{ UD IR
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két thiic néu

~ACK , o ACK £, 1.5
Oi - NACR d@l vl IS {091 """ O 1}\ V‘V bat ky

Trén bang 12, khi bang ma HARQ-ACK dugc ghép kénh v6i PUSCH, Tp = Up, va
Viemp2 sau cau 1énh trong khi (while) c6 thé dugc thiét 1p thanh gid trj ctia UL DAL

Dinh dang DCI 1 2 c6 thé khong bao gdm DAI bo dém (diéu nay bao gbm viéc
duoc tao ciu hinh véi 0 bit). Trong truong hop nay, UE c6 thé khong rd rang vé phuong
phap xéc dinh bang md HARQ-ACK dong. Nghia Ia, khi thiét ké bang ma HARQ-ACK
dong (bang ma HARQ-ACK loai 2), thi tram co s& ¢6 thé duoc tao cAu hinh dé luoc bé mot
56 truong DCI dé tang xAc sudt tiép nhan thanh cong PDCCH ctia UE. Nghfa 13, tram co s6
¢6 thé Iuge bd mot sb truong DCI hoge thiét 1ap kich thude truong thanh 0 bit.

Vi dy, tram co s& ¢ thé luge bo truong DAI bd dém tr trong b cac truong DCI can

duoc truyén dén UE, hoic thiét 14p kich thudc cta trudong thanh 0 bit.

Nhu dugc mo ta & trén, trong bang ma HARQ-ACK dong, truong DAI bd dém co
thé dugc st dung khong chi dé xac dinh vi trf ciia bit HARQ-ACK trong bang ma HARQ-
ACK, ma con dé xac dinh kich thudc cia bang ma HARQ-ACK.

P& UE truyén céc bit HARQ-ACK d¢ thong béo cho tram co s& vé ACK/NACK
(hoic DTX) d6i v6i cac PDSCH v6i bang ma HARQ-ACK, thi cdc gia tri cua cac trudng
DAI bd dém ciia DCI cin duoc sép xép theo tht ty tang dan, nhung khi truong DAT bo dém
duoc luge bo, thi cdc gia tri cia cac truong DAL bo dém co thé khong duge sip xép theo
thir tu ting dan thong qua cac gia tri 1d rang, va do d6 can c6 phuong phéap xac dinh thir tu
cta cac bit HARQ-ACK trong bang md HARQ-ACK.

Do d6, phuwong phap tao ra bang ma HARQ-ACK theo céc tiéu chi dinh trudc tham
chi khi mot 36 truong ctia DCI duoc lugc bo s€ duge mo ta.

Fig.20 minh hoa vi du clia phwong phap dé truyén HARQ-ACK cho PDSCH theo
tha tu tiép nhan ciia PDCCH theo mdt phuong an ctia sang ché.

Dua vao Fig.20, khi mot vai trong s6 cac truong DAI dugce luge béd hodc kich thudce
duwoc thiét 1ap thanh 0 bit, thi UE c6 thé tao ra bang md HARQ-ACK theo tht t trong do
cac PDCCH dé 1ap lich cac PDSCH dugc nhén, khong phai cac gia tri DAI b dém.

Theo phuong 4n thit nhét ciia sang ché, UE c¢6 thé xac dinh tht t cua cdc bit
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HARQ-ACK cho cac PDSCH trong bang ma HARQ-ACK dua trén thong tin thoi gian ma
PDCCH d& 1ap lich PDSCH dugc nhan. Nghia 13, UE c6 theé xac dinh thir tw cta céc bit
HARQ-ACK dugc bao gbm trong bang md HARQ-ACK theo thir ty trong d6 cac PDCCH
dugc nhan, bat ké gia tri cia DAI b dém trong PDCCH dugc truyén dé 1ap lich PDSCH.

Vi du, khi ky hiéu bt diu cia CORESET bao gdm PDCCH dé 18p lich PDSCH thu
nhit hojc khong gian tim kiém ctia n6 duogc dinh vi trude ky hiéu bat diu cia CORESET
bao gdbm PDCCH dé 1ap lich PDSCH thir hai hogc khong gian tim kiém cta né nhu dugc
minh hoa trén phén (a) cta Fig.20, trong bang md HARQ-ACK, B(1), ma 1a bit HARQ-
ACK ciia PDSCH thir nhét c6 thé duge bd tri ¢ vi tri trude B(0), ma la bit HARQ-ACK cta
PDSCH thit hai, nhu duoc minh hoa trén phin (b) ctia Fig.20. Néu cac ky hiéu bét du cua
cac CORESET hoiic cac khong gian tim kiém giéng nhau, thi bit HARQ-ACK cua PDSCH
duoc lap lich boi PDCCH ma ky hiéu cudi cung cia CORESET hodc khong gian tim kiém

clia n6 dimg trude cé the dugce bo tri ¢ vi tri dung trude.

Fig.21 minh hoa vi du cua phuong phap dé truyén HARQ-ACK cho PDSCH theo
thong tin thoi gian vé PDSCH theo mdt phuong an cla sang ché.

Dua vao Fig.21, khi mot vai trong s6 céc truong DAI dugce luge bd hodc kich thudc
dwoc thiét 1ap thanh 0 bit, thi UE c6 thé tao ra bing md HARQ-ACK theo thong tin thoi
gian v& PDSCH dugc bao gdm trong PDCCH dé 1ap lich PDSCH, khong phai la cdc gia tri
DAI b6 dém.

Theo phuong an thir hai cia sang ché, UE ¢6 thé xac dinh thi tu cta cac bit HARQ-
ACK ctia cac PDSCH céu thanh bang ma HARQ-ACK theo thong tin thoi gian vé céc
PDSCI. Cu thé 13, khi k¥ hiéu bit diu ciia PDSCH thtr nhat duge dinh vi truée ky hi¢u bét
dau cua PDSCH tht hai, trong bang md HARQ-ACK, vi tri cta bit HARQ-ACK cho
PDSCH thtr nhét c6 thé dimg trude vi tri cia HARQ-ACK cho PDSCH thr hai.

Vi dy, nhw duge minh hoa trén phn (a) cta Fig.21, ky hiéu bt du cia PDSCH tha
hai ¢6 thé dwoc dinh vi truée ky hiéu bit diu ciia PDSCH thir nhét, dwa trén thong tin thoi
gian dugc bao gbém trong PDCCH dé 1ap lich PDSCH thu nhét va thong tin thoi gian dugc
bao gdm trong PDCCH dé 1ap lich PDSCH thir hai. Trong truong hop nay, nhu dwoe minh
hoa trén phin (b) cta Fig21, trong UE truyén HARQ-ACK cho PDSCH tht nhét va
HARQ-ACK cho PDSCH thtt hai théng qua PUCCH, B(1), ma la bit HARQ-ACK cho
PDSCH thit hai, c6 thé duoc dinh vi truge B(0), ma Ia bit HARQ-ACK cho PDSCH thi
nhit. |

68



53407 69/101

Fig.22 minh hoa vi du cuia phuong phap truyén HARQ-ACK cho PDSCH theo ID
xt Iy HARQ (hodc sb x Iy HARQ) ciia PDCCH dé 1ap lich PDSCH theo mdt phuong an

cua sang che.

Dua vao Fig.22, khi mot vai trong sb céc truong DAI dugc luge bd hodc kich thude
duoc thiét 1ap thanh 0 bit, thi UE c6 thé tao ra bang md HARQ-ACK theo ID xtr Iy HARQ
(hoiic s xir Iy HARQ) dugc bao gdm trong PDCCH dé 1ap lich PDSCH, khong phai 1a cac
gia tri DAI bo dém.

Theo phuong 4n thit ba cta sang ché, UE c6 thé xac dinh thir tw cia cac bit HARQ-
ACK trong bang md HARQ-ACK theo gid tri cua ID xur ly HARQ (hoac s6 xir Iy HARQ)
ctia PDCCH dé 1ap lich PDSCH.

Cu thé 1a, khi ID xi&r Iy HARQ ctia PDSCH tht nhét trong PDCCH dé lap lich
PDSCH thir nhit 13 A va ID xi Iy HARQ ciia PDSCH thir hai trong PDCCH d€ 1ap lich
PDSCH thé: hai 14 B, trong bang ma HARQ-ACK, bit HARQ-ACK ctia PDSCH véi gia tri
nhé hon trong s& cac gid tri A va B c6 thé duge bd tri trude bit HARQ-ACK cua PDSCH
véi gia tri 16n hon.

Nghia 13, vi trf ctia bit HARQ-ACK c¢6 thé dugc xéc dinh theo thi ty tang dan cia
céc ID xit Iy HARQ. O day, UE c6 thé gia dinh rang cac ID xir Iy HARQ ciia cac HARQ-
ACK duoc truyén vGi mot bang ma HARQ-ACK ¢6 cac gia tri khac nhau. Do do, khong
dugc du dinh rang mot bang md HARQ-ACK ¢ bit HARQ-ACK cua PDSCH ¢6 cung ID
xtr Iy HARQ dugc tao ra.

Vi du, khi sb6 lugng bit cta truong DAI b dém duogc bao gém trong it nhit mot
trong s6 PDCCH dé 1ap lich PDSCH thi nhét va PDCCH d8 1ap lich PDSCH tht hai khéc
hoiic duge luge bd, hodc kich thude dugc thiét 1ap thanh 0 bit, thi UE c6 thé tao ra bang ma
HARQ-ACK dua trén ID xit Iy HARQ-ACK dugc bao gdm trong PDCCH dé lap lich mdi
PDSCH va truyén n6 dén tram co s& thong qua UCI.

Trong trudng hop ndy, nhu duge minh hoa trén phan (a) ctia Fig.22, gié tri cua ID xu
Iy HARQ-ACK hoic sb xit Iy HARQ-ACK cua PDCCH dé 1ap lich PDSCH thir hai c6 thé
14 '0', va gid tri ctia ID xir Iy HARQ-ACK hodc s xur Iy HARQ-ACK ctia PDCCH dé lap
lich PDSCH tht nhét ¢6 thé 1a '1". Trong trurong hop nay, nhu dugc minh hoa trén phan (b)
cua Fig.15, dya trén thu tu tang dan cua cac ID xtr Iy HARQ-ACK hodc cac s6 xur ly
HARQ-ACK, B(0), ma 1a bit HARQ-ACK cho PDSCH th hai véi ID xir Iy HARQ-ACK
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hoic sb xtt Iy HARQ-ACK thip hon, ¢6 thé dugc dinh vi trude B(1), ma 1a bit HARQ-ACK
cho PDSCH thir nhét.

Theo phuong an thir tu cua sang ché, UE ¢6 thé xac dinh tht tu cua cac bit HARQ-
ACK cia PDSCH trong bang md HARQ-ACK bang cach st dung thong tin 6 trén PDCCH
nhan dugc dé 1ap lich mdi PDSCH. Thong tin 6 ¢6 thé ¢6 nghia 1a chi sb (hoic ID) cta 0.
UE ¢6 thé duoc tao cdu hinh dé giam sat cac PDCCH trong céc 6. Trong truong hop nay,
UE ¢6 thé nhan cdc PDCCH khéc nhau trong cac 6 khac nhau. UE ¢6 thé sép xép cac bit
HARQ-ACK ctia cac PDSCH duge nhén trong cac 6 khac nhau trong bang ma HARQ-
ACK theo th ty ting dan cta céc chi sb cua cac 6 ma dd nhan dugc cac PDCCH dé lap
lich cac PDSCH.

Theo phuong an thtr ndm cua sang ché, UE c6 thé xac dinh thtr tu cua cac bit
HARQ-ACK cta PDSCH bang cach st dung thong tin vé CORESET (ho#c khong gian tim
kiém) ma da nhan dugc PDCCH dé 1ap lich PDSCH dé tao ra bang ma HARQ-ACK. O day,
thong tin vé CORESET (hodc khong gian tim kiém) c6 thé 1a chi s6 (hoic ID) cua
CORESET (hogc khong gian tim kiém).

UE ¢6 thé duoc tao cAu hinh dé giam s&t PDCCH trong cac CORESET (hodc cac
khong gian tim kiém). Trong truong hop nay, UE ¢ thé nhan cac PDCCH khac nhau trong
cac CORESET (hodc céac khong gian tim kiém) khac nhau. Trong truong hop nay, UE 6
thé sép xép tht tu cua cac bit HARQ-ACK cua cac PDSCH dugc nhan trong cac
CORESET (hodc céc khong gian tim kiém) khac nhau theo thr tu téng din cua céc chi s6
ciia cac CORESET (hodc cac khong gian tim kiém) ma da nhan dugc cac PDCCH dé lap
lich cac PDSCH dé tao ra bang ma HARQ-ACK.

Theo phuong 4n thir sdu cia sang ché, UE ¢6 thé xé4c dinh tht tu ctia cac bit HARQ-
ACK ciia PDSCH trong bang ma HARQ-ACK bang céch sir dung thong tin mién tAn s6 vé
PDCCH d8 13p lich PDSCH. O ddy, thong tin mién tAn s6 ¢6 thé 1a chi s PRB thap nhat
trong s6 cac PRB ma PDCCH duoc cAp phat. O day, chi s6 ¢6 nghia 1a chi s6 PRB chung,
va chi s6 nay biéu thi khoang cach tir diém A trong mién tAn sb. Diém A c6 nghia la tin s6

tham chiéu ctua UE trong quy trinh truy cép ban dAu, va cu thé 13, diém A 1a nhu sau.

- offsetToPointA bidu thi do léch tin s6 gita diém A va séng mang con thdp nhét cua
khdi tai nguyén thip nhét. Khdi tai nguyén thip nhét c6 khoang céch séong mang con dugc
tao ra boi thong s 16p cao hon subCarrierSpacingCommon va chdng lén khéi SS/PBCH
duoc st dung bdi UE dé lya chon 0 ban dau. offsetToPointA dugc biéu dién theo cac don vi
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ctia cac khdi tai nguyén gia dinh khoang cach soéng mang con 15 kHz d6i v6i FR1 va

khoang cach séng mang con 60 kHz con d6i voi FR2.

- absoluteFrequencyPointA bidu thi vi tri tin sé cta diém A dugc biéu dién dudi
dang sd kénh tn sd vo tuyén tuyét dbi (absolute radio frequency channel number, ARF CN)

dbi voi tat ca cac truong hop khac.

UE ¢6 thé duoc tao cAu hinh dé giam sat cac PDCCH, va ¢6 thé nhan cac PDCCH
khéc nhau trong cac mién tin sd khac nhau. Trong trudng hop nay, UE co6 thé sip xép cac
bit HARQ-ACK ctia cac PDSCH dugc nhén trong cac mién tAn sb khac nhau trong bang
ma HARQ-ACK theo th tir ting dan ciia céc chi s6 PRB thip nhat cua cac PDCCH aé lap
lich cac PDSCH. Theo phuong phép nay, khi cac PDCCH duoc nhan boi UE trong mot
CORESET (hoac khong gian tim kiém) theo phuong an thir ndm, thi thir tu cla cac bit
HARQ-ACK trong bang ma HARQ-ACK c6 thé dugc xac dinh.

Céac phuong an tu thu nhit dén thtr sau co thé dugc st dung két hop vé6i nhau, ma
thong qua d6 UE co thé xac dinh tha tu cla cac bit HARQ-ACK cho céc PDSCH tuong
g trong bang ma HARQ-ACK. Vi dy, phuong 4n tht nhét va phuong an thu ba co thé
dwoc két hop. Véi td hop nay, thi tu cla cac bit HARQ-ACK trong bang ma HARQ-ACK
¢6 thé duoc xac dinh trude tién theo thong tin mién thoi gian vé PDCCH, va khi thir tu nay
¢6 thé khong dugc xac dinh bdi thong tin mién thoi gian, thi thir tw nay ¢6 thé duoc xac
dinh theo ID xir Iy HARQ theo phuong an thi ba. Theo cach khéc, cac phuong an thr nhét,
thir tu, thtr ndm va thir sau c6 thé duge két hop. V6i t0 hop nay, thir tu clia cdc bit HARQ-
ACK trong bang md HARQ-ACK ¢o thé dugc xac dinh truge tién theo thong tin mién thoi
gian v& PDCCH. Sau do, khi thtr ty c6 thé khong duge xdc dinh boi thong tin mién thoi
gian theo mdi phuong éan, thi thir tw duoc xac dinh theo thdng tin 6, va khi thu tu ¢6 thé
khong dugc xac dinh bsi thong tin 0, thi thur tu ¢ thé duogc xac dinh theo thong tin vé
CORESET (hodc khong gian tim kiém). Ngoai ra, khi thir tw ¢6 thé khong dugc xac dinh
v6i thong tin v& CORESET (hoic khong gian tim kiém), thi thir tw c6 thé duoc xac dinh
theo thong tin cAp phat mién tan s vé PDCCH.

Ngoai ra, theo mt phuong dn khac cua sang ché, khi mdi trong s6 cac PDSCH dugce
1ap lich théng qua cac PDCCH va sb luong bit cua cac truong DAI bd dém duoc bao gdbm
trong cac PDCCH khéc nhau, thi UE ¢6 thé tao ra mot cach riéng 1& mdi trong s6 cac bang

ma HARQ-ACK theo sb luong bit ctia DAI bd dém ma khong ghép kénh theo s6 lugng bit.

Vi du, khi s lugng bit ciia truong DAT b dém la 2 bit hoge 1 bit, thi UE ¢6 thé tao
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ra mot cach riéng 1é mdi trong sb bang md HARQ-ACK cho cac PDSCH dugc lap lich boi
PDCCH bao gdm DAI by dém v6i s6 lwong bit 1a 2 bit, va/hoge bang ma HARQ-ACK cho
c4c PDSCH dugc 1ap lich bdi PDCCH bao gdm DAI bo dém vdi sb lugng bit 1a 1 bit va

truyén chiing dén tram co so.

Nghfa 13, dbi v6i UE, mot bang md HARQ-ACK ¢6 thé chi bao gbm cac HARQ-
ACK cia cac PDSCH duoc 14p lich véi cac dinh dang DCI v6i cung sb lugng bit ctia DAI

bo dém.

Théng qua céc phuong 4n tir thir nhét dén thtr sdu duge mé ta ¢ trén, UE c6 thé xac
dinh vi tri cua cac bit cia HARQ-ACK trong bang ma HARQ-ACK ma khong can truong
DAI bd dém. Tuy nhién, khi tao ra bang ma HARQ-ACK bao gdm cac bit HARQ-ACK cho
mdi PDSCH, thi vAn dé& c6 thé xay ra khi UE xéc dinh kich thuéc cuia bang ma HARQ-
ACK.

Vi duy, khi UE khong nhan mot trong sd cac PDCCH, thi UE c6 thé xac dinh kich
thudc cta bang ma HARQ-ACK khéc di do PDCCH ma da khong dugc nhan, va do do can
¢6 phuong phap dé giai quyét vén dé nay.

Trong trudong hop nay, UE c6 thé ludn ludn gia dinh rang phan con lai 12 Y khi kich
thudc clia bang ma HARQ-ACK dong dugc phén chia theo X. Mong mudn la X =4 vaY =
1. Nghia 1, kich thugc cia bang ma HARQ-ACK dong co thé dugc xac dinh 12 mdt trong
s61,5,9, - bit. Khi UE nhan PDCCH d¢ 14p lich Z PDSCH, thi UE ¢6 thé xac dinh gié tri
nho nhét trong sd céc kich thude 16n hon hodc bang Z 14 kich thudc ctia bang ma HARQ-
ACK. Vi du, néu Z =3, 5 ¢6 thé dugc x4c dinh 1a kich thuée clia bang ma HARQ-ACK.

Truong DAI bd dém c6 thé hodc c6 thé khong duge bao gdm trong DCI cia PDCCH
tuong tmg v6i HARQ-ACK ctia mdt bang ma HARQ-ACK. Trong truong hop nay, trong
bang mad HARQ-ACK, UE xac dinh céc vi tri cia HARQ-ACK cta PDSCH dugc 1ap lich
boi DCI bao gém truong DAI bd dém va HARQ-ACK ctia PDSCH dugc 1ap lich bai DCI
ma khong co truong DAI bd dém.

Theo mdt phuong 4n cua sang ché, trong trudng hop nay, UE ¢ thé tao ra mot cach
riéng 1é¢ mdi trong s6 cac bang ma HARQ-ACK theo viéc liéu DCI ¢6 bao gom truong DAI
bd dém hay khong.

Cu thé 13, UE tao ra bing ma HARQ-ACK con thir nhit bang cach thu thap chi céc
HARQ-ACK ctia cac PDSCH duge 1ap lich bai DCI bao gom truong DAI bo dém. Trong

72



53407 737101

trudong hop nay, vi trf cia HARQ-ACK trong bang ma HARQ-ACK con thir nhét dugc xéac
dinh br?mg cach str dung gia tri cia truong DAI bo dém (nghia 13, vi tri dugc xéac dinh theo
tha tu tang dan cta cac DAI bd dém). Trong truong hop nay, khi cac sb luong bit cia cac
truong DAI bo dém khac nhau, thi phuong phép ctia cc phuong an tir thi nhét dén thtr sau

duge mo ta ¢ trén va to hop cua chung c6 the dugc sir dung.

Ngoai ra, UE tao ra bang md HARQ-ACK con ther hai bang cach thu thap chi cac
HARQ-ACK cua cic PDSCH dugc 14p lich bsi DCI, trong do truong DAI bo dém duogc
luge bo hodc duoc thiét lap thanh gia tri 0 bit. Trong trudong hop nay, vi tri cuia HARQ-
ACK trong bang ma HARQ-ACK con th{ hai ¢6 thé duoc xac dinh theo cac phuong an tur
tha nhat dén tht sau duogc mo ta & trén va td hop ctia ching. UE ¢6 thé lién tuc két hop
bang ma HARQ-ACK con tht nhAt va bang md HARQ-ACK con tht hai (nghfa 13, sao cho
bit thit nhat ctia bang md HARQ-ACK con thit hai dén sau bit cudi cung cia bang méa
HARQ-ACK con thu nhat) dé tao ra bang md HARQ-ACK. Theo phuong phép nay, UE
cin tao ra hai bang ma HARQ-ACK con theo cdc cach khac nhau, va @ phuc tap UE c6
thé tang, theo do.

Theo mdt phuong an khic cua sang ché, trong truong hop trén, UE co6 thé bo qua
truong DAI bd dém dugc bao gdbm trong DCI. Nghia 14, bing cach xem xét tat ca DCI 1a
DCI khong c6 truong DAI b dém, cac vi tri ctia cdc bit HARQ-ACK trong bang ma
HARQ-ACK c6 thé duge xac dinh bang cach st dung cac phuong an tir thir nhit dén tha

sdu va to hop cua chung.

Theo mot phuong an khéc cua sang ché, UE dugc tao chu hinh vdi bang ma HARQ-
ACK ban tinh co6 thé xéac dinh cac bit HARQ-ACK cho mdt PDSCH.

Cu thé 13, UE dugc tao cAu hinh v6i bang ma HARQ-ACK ban tinh can truyén bang
ma HARQ-ACK bao gbm sb lugng bit HARQ-ACK dinh trugc dén PUCCH. Trong truong
hop nay, sb luong dinh trudce co thé duoc xac dinh bit ké PDSCH nao dugc 1ap lich thuc té

béi UE, va c6 thé duoc suy ra tir thong tin dugc thiét 1ap duéi dang 16p cao hon.

Thong tin dugc thiét 1ap duéi dang 16p cao hon c6 thé bao gdm it nhat thong tin céu
hinh CBG ctia 6, va UE c6 thé nhan thong tin cAu hinh CBG cho mdi 6. Thong tin cAu hinh
CGB ¢6 thé duge st dung dé tao cAu hinh s lugng CBG 16n nhat ma mot PDSCH (hodc
TB) c6 thé bao gdm, va c¢6 thé dugc biéu dién dudi dang Nmax. Trong bang ma HARQ-
ACK ban tinh, khi cac bit HARQ-ACK cua cac PDSCH dugc bao odm, thi can xéc dinh s6
lugng bit cia HARQ-ACK ma mot PDSCH tuong g vGi. No6i chung, khi cude truyén dan
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CBG khong duogc tao c4u hinh, thi PDSCH c6 thé twong Gng véi 1 bit HARQ-ACK (2 bit
khi 2 cudc truyén dan TB dugc tao c4u hinh), va khi cudc truyén dan CBG dugc tao cAu
hinh, thi PDSCH co6 thé twong tmg v6i Nmax bit HARQ-ACK.

Khi HARQ-ACK ban tinh dugc tao cAu hinh cho UE, thi sb lugng bit HARQ-ACK
duoc xac dinh & trén can duoc bao gém trong PUCCH. Tham chi néu cudc truyén dan dua
trén CBG duoc tao cAu hinh, trong truong hop cu thé, UE c6 thé truyén chi 1 bit HARQ-
ACK cho PDSCH bang cach bao gdbm n6 trong PUCCH.

Vi du, khi cudc truyén dan dua trén CBG duoc tao chu hinh, mdt 6 (hodc song
mang) duong xubng duoc tao cAu hinh trong UE trong khi thoéa man it nhit mot trong b
cac trudng hop sau, va khi c6 mot dip gidm sat dé nhan PDCCH, UE ¢6 thé tao ra chi 1 bit
cia HARQ-ACK cua DCI hogc PDSCH ngit SPS PDSCH hodc SPS PDSCH.

- Khi UE can truyén HARQ-ACK cho mot SPS PDSCH

- Khi mot DCI ngit SPS PDSCH dugc nhén

- Khi HARQ-ACK cua PDSCH dugc lap lich trong dinh dang DCI 1 _0 hodc dinh
dang DCI 1_2 dugc truyén

Nghia la, tham chi néu cudc truyén dan dua trén CBG duogc tao cAu hinh, thi UE ¢6
thé tao ra chi HARQ-ACK 1 bit ddi véi mdi PDSCH.

Nguoc lai, khi cudc truyén dan dua trén CBG duogc tao cAu hinh, va khi it nhat mot
trong sb cac diéu kién sau duoc thoa man, va hai hodc nhiéu hon hai 6 (hodc séng mang)
dudng xubng dugc tao c4u hinh trong UE hodc c6 hai hodc nhiéu hon hai dip giam sat dé
nhan PDCCH, UE c6 thé tao ra Nuax bit bang cach 13p lai 1 bit cia HARQ-ACK (HARQ-
ACK murc TB) ctua DCI hodac PDSCH ngit SPS PDSCH hoac SPS PDSCH Nwmax lan.

~ Khi HARQ-ACK cho mét SPS PDSCH duogc truyén

- Khi mot DCI ngit SPS PDSCH duoc nhin

- Khi HARQ-ACK cua PDSCH duoc 14p lich trong dinh dang DCI 1 _0 hodc dinh
dang DCI 1 2 duoc truyén

Nghia la, theo cudc truyén dan dua trén CBG, UE c6 thé tao ra chi HARQ-ACK
Nwmax bit d6i v6i mdi PDSCH.

Trong hoat dong trén, dinh dang DCI 1_2 1a dinh dang DCI ma ¢6 thé thiét 1ap kich
thuéc clia mbi trudng déi véi do tin cdy cao va do tré thp. Pinh dang DCI 1_2 nay khong
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hd tro hoat dong dua trén CBG. Nghia 1a, PDSCH dugc lap lich trong dinh dang DCI 1_2
ludn lubn tuong tmg véi 1 bit cia HARQ-ACK muc TB. Piéu nay twong tu v6i dinh dang
DCI 1 _0. Do d6, dinh dang DCT 1_2 ¢6 thé duoc xir 1y theo cach giéng v6i dinh dang DCI
1 0.

Fig.23 12 luu dd minh hoa vi du ciia hoat dong ctia UE dé truyén HARQ-ACK dua

trén thong tin dudng xubng c6 dinh dang khéc theo mdt phuong 4n cua sang ché.

Dua vao Fig.23, UE c6 thé tao ra bang md HARQ-ACK bao gom céc bit HARQ-
ACK cho cac PDSCH duoc 1ap lich béi DCI trén cac PDCCH duoc truyén tr tram co sO.
Trong trudng hop nay, khi dinh dang ctia DCI 1a khac va sb luong bit cua trudng DAT dugc
bao gdm trong m&i mau DCI 1a khac, thi UE c6 thé dién dich gia tri cta trudng DAI trong
didu kién nhét dinh dé tao ra bing ma HARQ-ACK.

Piu tién, UE nhan PDCCH thir nhét dé 14p lich kénh chia sé vat Iy dudng xudng
(PDSCH) thir nhit (S23010). Trong trudng hop nay, UE ¢6 thé nhan thong tin thiét 1ap bao
odm thong tin d& nhan PDCCH trude khi nhan PDCCH thit nhét.

PDCCH thit nhét c6 thé bao gdm b chi béo chi dinh dudng xuéng (DAI) bd dém
thir nhét bidu thi sé lvgng PDSCH dugc 1ap lich cho dén thoi diém ma PDCCH tht nhét
dwoc giam sat, va DAI tong thir nhét bidu thi sé lugng tit ca cac PDSCH duoc 1ap lich

trong 0 phuc vu.
Sau d6, UE nhan PDCCH tht hai dé 1ap lich PDSCH thir hai bao gom DAI b3 dém
thit hai va DAI tong thit hai (S23020).

Sau d6, UE nhan PDSCH thér nhét dwa trén PDCCH thir nhét (S23030) va nhén
PDSCH tht hai dua trén PDCCH thtt hai (S23040).

Sau khi nhan PDSCH thu nhéit va PDSCH th( hai, UE tao ra cac bit HARQ-ACK
cho mdi trong s6 cac PDSCH thtt nhét va thir hai, va tao ra bang md HARQ-ACK bang
cach st dung cac bit HARQ-ACK duogc tao ra.

Sau d6, UE truyén thong tin diéu khién duong 1én (UCI) bao gbdm bang ma HARQ-
ACK dén tram co sé (S23050).

Gi4 tri ciia DAI bo dém thit hai c6 thé duge nhan biét dya trén so lugng bit ctia DAI
bo dém thtr nhét khi sb lugng bit ciia DAI bd dém thir nhit khac voi s6 luong bit cia DAI
bo dém thtt hai. Nghia 13, khi s6 lugng bit cia DAI bd dém tht nhat khac voi s6 lugng bit
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ctia DAI bd dém tht hai, thi UE c6 thé tao ra bang md HARQ-ACK bao gdm céc bit
HARQ-ACK thong qua cac phuong phap cua cac dé& xuét 1 dén 3 dugc mo ta o trén.

Vi du, khi s6 Iuong bit ciia DAI bo dém thir nhat nhé hon s6 lugng bit cia DAI bo
dém thir hai, thi gid tri dugc biéu thi boi DAL by dém tht hai co thé duoc nhan biét dua trén
it nhat mot trong sd céc bit véi sb bang s6 lwong bit ciia DAI bd dém th nhat trong sb cic

bit ctia DAI bd dém thi hai.

Theo cach khac, khi sb lugng bit cia DAI b dém thir nhét 16n hon sb lugng bit cta
DAI b6 dém thit hai, thi gid tri duwoc biéu thi bdi DAI bo dém thir hai c6 thé duogc dién dich
bing cich m& rong sb lugng bit cia DAI by dém thir hai thanh sb lugng bit gibng véi sb
luong bit ctia DAI bd dém thir nhat.

Trong trudng hop ndy, khi c6 cc gia tri ing vién ctia DAI bd dém th hai, gia tri
ctia DAI b dém th hai c6 thé duge hiéu 1a gia tri ¢6 chénh léch nho nhét so voi gié tri
duge biéu thi bai DAI b dém thtr nhat trong s6 céc gié tri Gng vién.

Fig.24 1a luu dd minh hoa vi du cua hoat dong cua tram co & dé nhan HARQ-ACK

dua trén thong tin duong xudng c¢6 dinh dang khac theo m¢t phuong an cua sang ché.

Dua vao Fig.24, tram co s& c6 thé 1ap lich PDSCH dén UE thong qua cac PDCCH
¢6 dinh dang khéc. Trong truong hop nay, khi s6 lwong bit cua truong DAI dugce bao gdm
trong DCI cta dinh dang khac trén PDCCH 1a khac, thi tram co s& ¢o thé nhan bang ma
HARQ-ACK cho cac PDSCH dugc lap lich boi DCI cta dinh dang khac tir UE.

Diu tién, tram co s& truyén PDCCH thtr nhat dé 18p lich kénh chia s¢ vat ly duong
xubng (PDSCH) thtt nhat dén UE (S24010). Trong trudng hop nay, tram co sG c6 thé
truyén thong tin thiét 1ap bao gbm thong tin dé nhan PDCCH trude khi truyén PDCCH thur
nhét.

PDCCH thtt nhét c6 thé bao gdm b chi béo chi dinh dudng xuong (DAI) bo dém
thtt nhét bidu thi sé luong PDSCH dugc 14p lich cho dén thoi diem ma PDCCH thu nhét
duoc gidm sat, va DAI tong tht nhét biéu thi s0 luong tat ca cac PDSCH duogc 14p lich
trong 6 phuc vu.

Sau d6, tram co s& truyén PDCCH thi hai dé 1ap lich PDSCH thir hai bao gdm DAI
b6 dém tha hai va DAT téng thir hai (S24020).

Sau d6, tram co s& truyén PDSCH thtr nhat dua trén PDCCH tha nhét (S24030) va
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truyén PDSCH tht hai dya trén PDCCH th{r hai (S24040).

Tram co s& nhan bang md HARQ-ACK bao gdm cac bit HARQ-ACK cho mdi trong
<5 PDSCH thir nhit va PDSCH thit hai duge tao ra béi UE thong qua thong tin diéu khién
dudng 1én (UCI) tir UE (S24050).

Gi4 tri ciia DAI bd dém tht hai 6 thé duge nhan biét dua trén s6 lugng bit clia DAI
b6 dém thir nhét khi sb luong bit cia DAT b dém thu nhét khac véi sd lugng bit ciia DAI
b6 dém thir hai. Nghia 13, khi s6 lugng bit cia DAI by dém thur nhét khac vai sd lugng bit
ctia DAI bd dém tht hai, thi UE c6 thé tao ra bang md HARQ-ACK bao gbm cac bit
HARQ-ACK thong qua cac phuwong phép cua cac dé xut 1 dén 3 duge md ta & trén.

Vi du, khi s6 lugng bit ciia DAI bd dém thtr nhét nho hon s6 luong bit ciia DAI bd
dém thi hai, thi gi4 tri duge biéu thi boi DAI bo dém thi hai c6 thé duge nhan biét dua trén
it nhat mot trong sd céac bit voi s6 bang sb luong bit cia DAI bd dém tht nhat trong s6 cac

bit ctia DAI bo dém thi hai.

Theo cach khéc, khi s6 luong bit cia DAI b dém thit nhat 16n hon s6 lugng bit cta
DAI bé dém thi hai, thi gid tri dugc biéu thi béi DAI bd dém thir hai c6 thé duoc dién dich
bang cach mé rong s6 luong bit cua DAI b dém th hai thanh s6 lugng bit gidng véi 56

luong bit ctia DAI b dém thtr nhét.

Trong truong hop nay, khi co cac gia tri ing vién ctia DAT bd dém tht hai, DAI bd
dm thtr hai gia tri c6 thé duogc hiéu 1a gia tri c6 chénh léch nho nhét so voi gia tri dugc

bidu thi boi DAT bd dém thir nhat trong s6 cac gia tri Ging vién.

Phin mo ta trén clia sang ché dé minh hoa, va nguoi co hiéu biét trung binh trong
linh vuc k¥ thudt ma sang ché thudc v& ¢6 thé hiéu ring sang ché ¢6 thé duogc cai bién dé
dang thanh céc dang cu thé khac ma khong thay dbi nguyén ly k§ thuét hodc céac dau hiéu
co ban cta sang ché. Do do, can hiéu rang cac phuong an duge mo ta & trén dugc du dinh
d8 minh hoa theo tit ca c4c khia canh va khong gi6i han. Vi du, mdi thanh phan duge mo ta
dudi dang kiéu duy nhét c6 thé duge thuc hién theo cach dugce phén tan, va tuong tu, cac
thanh phin dugc md ta dudi dang dugce phén tan con c6 thé duoc thuc hién & dang két hop.

Pham vi cua sang ché dugc bidu didn béi cac diém yéu cAu bao hd duge mo ta dudi
day thay vi phan mo ta chi tiét & trén, va can hiéu ring y nghia va pham vi cta céc diém
yéu cAu bao ho va tit ca cic su thay d61 hodc cac sy cai bién dugc suy ra tir cac diém tuong

duong ctia ching nam trong pham vi cla sang ché.
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YEU CAU BAO HOQ

1. Thiét bi ngudi ding d& st dung trong hé thong truyén thong khong day, thiét bi nguoi
dung nay bao gbm:

modun truyén thong; va

bo xtt 1y @& didu khién modun truyén thong,

trong do bd xt ly duoc tao cAu hinh dé,

nhan céac dinh dang thong tin didu khién duong xubng (downlink control information,
DCI) th@ nhét dé 1ap lich duong xudng, trong d6 mdi dinh dang DCI thu nhat bao gém chi
sb chi dinh duong xubng sb dém (counter downlink assignment index, ¢c-DAI) Nc-bit, va
Nc 1a mot trong s6 1vaz;

nhan dinh dang DCI thir hai dé lap lich kénh chia s¢ duong l1én vat ly (PUSCH),
trong d6 dinh dang DCI thir hai bao gbdm DAI duong 1én (uplink DAL, UL-DAI) 2 bit; va

truyén bang mi béo nhan yéu cdu lap lai ty dong lai (hybrid automatic repeat
request-acknowledge, HARQ-ACK) cho viéc lap lich dudng xubng qua PUSCH,

trong d6 kich thudc cia bang ma HARQ-ACK duogc lién két véi gia tri O tuong Gng
v6i 4*(floor(j*C/4)+Q)+V, trong do

- j la gia tri bd dém cho truong hop 1a c-DAI Ne-bit hién thoi c6 gia tri nhé hon hodc
bang c-DAI Ne-bit trude do nam trong cac c-DAI Ne-bit nhén dugc,

- Cla 2"Nc,

-QIla0hodc 1,

-V 1a gi4 tri cia UL-DAI 2 bit, va ndm trong khoang tir 1 dén 4, va

- floor 14 ham phan nguyén nho hon.
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2. Thiét bi nguoi ding theo diém 1, trong d6 Nc 1a 1.
3. Thiét bi ngudi ding theo diém 1, trong d6 kich thudc cla bang ma HARQ-ACK duogce
x4c dinh 1a O hodac P*O, vaPla s6 nguyén duong.
4. Thiét bi nguoi ding theo diém 1,

trong d6 Q 1a 1 chi khi V nh6 hon Viemp, va

trong d6, khi Nc 12 1, thi Viemp duge x4c dinh 1a gia tri c-DAI 2 bit dugc chuyén d6i
tr gid tri cta c-DAI Nc-bit cudi cung trong s cac c-DAI Nc-bit nhan dugc, sao cho gia tri
c-DAI 2 bit dugc chuyén doi twong g véi sb lwong 1ap lich dudng xubng duge xac dinh
dua trén cac c-DAI Ne-bit nhan dugc.
5. Thiét bi nguoi dung theo diém 4, trong d6 gia tri ctia c-DAI Ne-bit cubi cing trong sb
céc c-DAI Ne-bit nhan duge va gid tri c-DAI 2 bit duge chuyén doi thoa man mdi quan hé

bao gom bang sau:

j 0 0 1 1 2 2 3
X 1 2 1 2 1 2 1
1 2 3 4 1 2 3

trong d6 X biéu dién gid tri ctia c-DAI Nec-bit cudi cling trong sb cac c-DAI Ne-bit
nhan dugc va Y bidu didn gia tri c-DAI 2 bit dugc chuyén doi.
6. Thiét bi nguoi dung theo diém 1, trong d6 c-DAI Ne-bit dugce lién két vai vi tri bit cua
thong tin HARQ-ACK tuong ng trong bang ma HARQ-ACK.
7. Thiét bi ngudi dung theo diém 1, trong d6 c-DAI Nc-bit lién quan dén sb6 dém cua 1ap
lich duong xubng twong tng va UL DAI 2 bit lién quan dén sb luong 14p lich duong xudng.

8. Thiét bi nguoi dung theo diém 1, trong d6 hé théng truyén thong khong day bao gbm hé
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théng truyén thong khong ddy dwa trén du an dbi tac thé hé tha 3 (3" generation
partnership project, 3GPP).
9. Phuong phéap dugc thuc hién boi thiét bi nguoi dung trong hé théng truyén thong khong
day, phuong phap nay bao gdm cac budc:

nhn céc dinh dang théng tin diéu khién dudng xudng (DCI) thi nhét dé 1ap lich
dudmg xubng, trong d6 mdi dinh dang DCI thi nhét bao gom chi s6 chi dinh duong xubng
s6 dém (c-DAI) Ne-bit, va Nc 1a mot trong s6 1va2;

nhan dinh dang DCI thtr hai dé 1ap lich kénh chia sé duong lén vét ly (PUSCH),
trong d6 dinh dang DCI thir hai bao gom DAI dudng 1én (UL-DAI) 2 bit; va

truyén bang mi bao nhan yéu cau 1ap lai tw dong lai (HARQ-ACK) cho viéc 1ap lich
dudng xudng qua PUSCH,

trong d6 kich thuéc ctia bang ma HARQ-ACK duoc lién két véi gia tri O tuong Gng
voi: 4% (floor(j*C/4)+Q)+V, trong d6

- j la gid tri b dém cho trudng hop 12 c-DAI Ne-bit hién thoi c6 gia tri nho hon hodc
bang c-DAI Ne-bit trude do nam trong cac c-DAI Ne-bit nhan duoc,

- Cla 2"Nc,

-Q1la0hoacl,

-V 1a gia tri cua UL-DAI 2 bit, va nam trong khoang tir 1 dén 4, va

- floor 12 ham phan nguyén nho hon.
10. Phuong phap theo diém 9, trong d6 Nc 1a 1.
11. Phuong phép theo diém 9, trong do kich thuéc cua bang ma HARQ-ACK duoc xac
dinh 12 O hodc P*O, va P 1a s6 nguyén duong.
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12. Phuong phép theo diém 9,

trong d6 Q 1a 1 chi khi V nh6 hon Viemp, va

trong d6, khi Nc 1a 1, thi Viemp dugc xéac dinh 1a gid tri c-DAI 2 bit duge chuyén doi
tr gia tri cia c-DAI Nc-bit cubi cing trong s cac c-DAI Ne-bit nhan dugce, sao cho gia tri
c-DAI 2 bit dugc chuyén doi twong (mg voi sb lwong 1ap lich duong xubng dugc xac dinh
dua trén cac c-DAI Ne-bit nhan dugc.
13. Phuong phép theo diém 12, trong d6 gié tri ciia c-DAI Ne-bit cudi cung trong sb cac c-
DAI Ne-bit nhan duoc va gia tri ¢-DAI 2 bit duge chuyén doi thoa man mbi quan hé bao

gom bang sau:

j 0 0 1 1 2 2 3
X 1 2 1 2 1 2 1
Y 1 2 3 4 1 2 3

trong d6 X biéu dién gid tri ctia c-DAI Nc-bit cudi cung trong s6 cac c-DAI Ne-bit
nhan duoc va'Y biéu din gid tri c-DAI 2 bit duge chuyén doi.
14. Phuong phép theo diém 9, trong d6 c-DAI Ne-bit dugc lién két v6i vi tri bit clia thong
tin HARQ-ACK tuong tng trong bang ma HARQ-ACK.
15. Phuong phéap theo diém 9, trong d6 c-DAI Nc-bit lién quan dén s6 dém cua 1ap lich
duodng xubng tuong ing va UL DAI 2 bit lién quan dén sd luong 1ap lich dudng xubng.

16. Phuong phép theo diém 9, trong d6 hé thdng truyén thong khong day bao gdm hé théng
truyén thong khong ddy dua trén dw 4n ddi tac the hé th 3 3GPP).
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