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(57) Séng ché d8 xuit phuong phap xéac dinh thong tin kénh, thiét bi mang va thiét bi dau
cudi. Phuong phap nay bao gdm: cap nhat, kich hoat hodc chi bao, thong tin tham sé ctia
kénh thtr nhit hosc tin hiéu tham chiéu (Reference Signal, RS) thir nhit bang cach sir dung
1énh phan tir diéu khién (Control Element, CE) kiém soét truy cdp phuong tién (Media
Access Control, MAC), trong d6 thong tin tham sb ctia kénh thtr nhit hodc tin hiéu tham
chiéu RS thtr nhit dugc st dung dé x4c dinh thong tin tham s cia kénh thit hai hogc RS
thr hai theo m6t didu kién diit trude; va thong tin tham s bao gdm it nhit mét trong thong
tin trang thai chi béo cu hinh truyén (Transmission Configuration Indicator, TCI), thong

tin quan hé khéng gian, va RS suy hao duong truyén (Path Loss, PL).

Thiét bi mang cip nhit, kich hoat hodc chi bao théng tin tham s6 cla $102
kénh thir nhét hodic tin hiéu tham chiéu RS thir nhit bing cdch sir dung}—"
l&énh MAC CE.

Y

 Thiét bi diu cudi xdc dinh thong tin tham s6 ctia kénh thir hai hodic RS S104
thir hai theo diéu kién dat trude, dua trén théng tin tham sb cia kénh |—" *
thir nhat hodc tin hiéu tham chiéu RS thir nhat.
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Linh vwe ky thuit dwgc dé cap

Sang ché d& cap dén linh vuc cong nghé truyén tin, v cu thé hon 1a dé cap dén

phuong phap x4c dinh thong tin kénh, thiét bi mang, va thiét bi diu cudi.
Tinh trang k¥ thuat cia sang ché

Trong qué trinh chudn héa hé théng truyén tin vo tuyén méi (New Radio, NR) boi
du 4n dbi tac thé hé thi ba (3rd Generation Partnership Project, 3GPP), cic bang tan hoat
dong duogc hd trg boi hé théng duoc nang cip 1én dn trén 6 GHz. Tai nguyén tan s6 khong
hoat d6ng twong dbi du thira & céc bang cao, ¢6 thé cung cip thong luong 16n hon dé truyén
dit liéu. Tin hiéu tAn s6 cao c6 budc séng ngin, va so voi bang thap, voi bang cao, c6 thé
b6 tri nhidu phan tir mang ang-ten hon trén tdm Ang-ten c6 cung kich thudc dé dinh dang
chum c6 tinh dinh huéng 16n hon va bip séng hep hon bang cach sir dung cong nghé dinh

dang chum.

Dinh dang chum tuong tu dya trén truyén toan bing thong va phan tir ang-ten clia
mbi huéng phan cuc trén mot tAm clia mdi mang dng-ten tan s6 cao chi c6 thé truyén cac
chum tuong tw theo cach ghép kénh phéan chia theo thoi gian. Trong s6 dinh dang chum
ciia chum twong tu duoe thuc hién bing céch didu chinh cic tham sé cta thiét bi nhu bo

chuyén pha trén dau cudi tan so vo tuyén.

Hién tai, trong céc linh vuc hoc thuét va cong nghiép, thudng st dung phwong phap
kiém soat vong dé cai tao vec-to dinh dang chum tuong tu, nghia a, phan tir mang ctia mdi
huéng phan cuc clia méi tdm dng-ten gui tin hiu cai tao (nghia la vecto dinh dang chum
du phong) 1in luot vao céc thoi diém di dinh theo cach ghép kénh phan chia theo thoi gian.
Thiét bi d4u cubi phan hdi béo cdo chum sau khi do, dé phia mang c6 thé st dung tin hidu
cai tao dé thuc hién truyén chiim tuwong tu cho qua trinh truyén dich vu tiép theo. Noi dung
clia bdo c4o chum thudng bao gdm cic dinh danh ciia mot sé chum truyén t6i ru va cong

suat nhan do dugc ciia moi chum truyén.
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Sau khi do chum va bao cdo chum, mang co thé thuc hién chi bdo chim cho céc
kénh duong xubng va dudng 1én hogc tin hiéu tham chiéu, dé thiét 14p lién két chum giita
mang va thiét bi dAu cudi, tir d6 thuc hién truyén kénh hodc tin hiéu tham chiéu. Trong k¥

thuat truedce day, chi bdo chim duoc thuc hién theo cach sau:

Péi véi chi béo chum cho kénh didu khién dudmg xudng vat Iy (Physical Downlink
Control Channel, PDCCH), mang chu hinh K trang thai (state) chi bao cAu hinh truyén
(Transmission Configuration Indication, TCI) cho mdi tap tai nguyén dicu khién (Control
Resource set, CORESET) bang cach st dung tin hiéu didu khién tai nguyén vo tuyén (Radio
Resource Control, RRC). Khi K > 1, m{t trang thai TCI duoc chi bao ho#c kich hoat bai
phéan tir diéu khién (Control Element, CE) kiém soat truy c4p phuong tién (Media Access
Control, MAC); khi K = 1, kh6ng cin 1énh MAC CE bb sung. Trong qué trinh gidm st
PDCCH, mdt thiét bi diu cudi (User Equipment, UE) st dung cung mot gin dong vi
(Quasi-colocation, QCL) cho tAt ca cac khong gian tim kiém ctia CORESET, nghia 1a sir
dung cuing mdt trang thai TCI dé giam sat PDCCH. Tin hiéu tham chiéu (Reference Signal,
RS) & trang thai TCI dugc QCLed vé mat khong gian v6i cong tin hiéu tham chiéu giai
diéu ché (Demodulation Reference Signal, DMRS) PDCCH chuyén dung cua UE. UE c6
thé biét, theo trang thai TCI, chum nhén nao dugc sut dung dé nhan PDCCH.

Péi v6i chi bao chum cho kénh chia sé¢ dudong xudng vat ly (Physical Downlink
Shared Channel, PDSCH), mang c4u hinh M trang thai TCI bing cach st dung tin hiéu
didu khién tai nguyén vo tuyén (Radio Resource Control, RRC), kich hoat 2N trang thai
TCI bing cach sir dung MAC CE va sau d6 thong bao trang thai TCI bang cach st dung
trudng TCI N-bit trong thong tin didu khién duong xudng (Downlink Control Information,
DCI). Mot RS ¢ trang thai TCI duoc QCLed v6i mot cdng DMRS cta PDSCH s& duoc 1ap
lich. UE co thé biét, theo trang thai TCIL, chum nhén nao dugc str dung dé nhan PDSCH.

Dbi véi chi bao chum cho tin hi¢u tham chiéu thong tin trang thai kénh (Channel
State Information-Reference Signals, CSI-RS), khi loai CSI-RS 13 CSI-RS tudn hoan, mang
s& cAu hinh théng tin QCL cho tai nguyén CSI-RS béng cach sir dung tin hiéu RRC. Khi
loai CSI-RS la CSI-RS ban lién tuc, mang chi béo thong tin QCL ctia né khi kich hoat mét
tai nguyén CSI-RS tur tp tai nguyén CSI-RS dugc RRC cAu hinh bing cach st dung 1énh
MAC CE. Khi loai CSI-RS 1a CSI-RS khong tudn hoan, mang c4u hinh QCL cho tai nguyén
CSI-RS bing céch st dung tin hiéu RRC va kich hoat CSI-RS bang cach sir dung DCL
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P&i véi chi bao chim cho kénh didu khién dudng 1én vat ly (Physical Uplink Control
Channel, PUCCH), mang ciu hinh théng tin quan hé khéng gian (spatial relation
information) cho mdi tai nguyén PUCCH bang cach st dung tham s6 PUCCH-
SpatialRelationInfo trong tin hi¢u RRC. Khi nhiéu doan thong tin quan hé khong gian duoc
cAu hinh cho tai nguyén PUCCH, mdt doan thong tin quan hé khong gian dugc chi bao
hoic kich hoat béng cach str dung MAC CE. Khi chi cAu hinh m6t doan thong tin quan hé
khong gian cho tai nguyén PUCCH, thi khong can thém 1énh MAC CE.

Péi voi chi bao chum cho kénh chia sé dudng 1én vat ly (Physical Uplink Shared
Channel, PUSCH), thong tin quan hé khong gian ctia PUSCH chi bao rang khi DCI duge
mang bdi PDCCH 14p lich cho PUSCH, mdi diém m3 thong tin chi béo tai nguyén (resource
indicator SRS, SRI) trong truong SRI ctia DCI chi bdo mét SRI, va SRI duoc sir dung dé
chi bao thong tin quan hé khong gian cia PUSCH.

Péi véi chi bao chiim cho tin hidu tham chiéu 4m thanh (Sounding Reference Signal,
SRS) kénh, khi loai SRS 1a SRS tudn hoan, mang c4u hinh thong tin quan hé khong gian
cho tai nguyén SRS bang cach st dung tin hiéu RRC. Khi loai SRS la SRS béan lién tuc,
mang s& kich hoat, béng cach st dung 1énh MAC CE, mét cai trong tap thong tin quan hé
khong gian dugc ciu hinh bing cach sir dung tin hiéu RRC. Khi loai SRS 1a SRS khong
tudn hoan, mang ciu hinh thong tin quan hé khéng gian cho tai nguyén SRS bang cach st

dung tin hiéu RRC.

C6 thé biét ring cach xit ly cAu hinh hodc chi bao cho thong tin kénh 1a khong du
tét trong k¥ thuat trude day va khong ap dung duge cho mot s6 kich ban v6i nhiéu séng
mang thanh phin (Component Carrier, CC), nhidu phan bing thong (Bandwidth part,
BWP), hodc nhiéu diém truyén va nhan (Transmission Reception Point, TRP).

Bin chit ky thuit ciia sang ché

Muc tiéu cia sang ché 12 dé xuét phuong phép xac dinh thong tin kénh, thiét bi mang
va thiét bi dAu cudi, dé giai quyét cac vAn d& v& chi phi bao hiéu va do tré trong qua trinh
cap nhét, kich hoat hodc chi bao thong tin kénh béng cach str dung 1énh MAC CE trong
céc kich ban nhidu CC, nhidu BWP hogc nhiéu TRP.
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D& giai quyét van dé k¥ thuat néu trén, cdc phuong én thyc hién clia sang ché duoc

trién khai nhu sau:

Theo khia canh tha nhét, m6t phuong 4n thyc hién cua sang ché dé xuit phuong
phép x4c dinh thong tin kénh, trong d6 phuong phap nay dugc ap dung cho thiét bi mang
va bao gém: cap nhat, kich hoat hodc chi bao thong tin tham s6 ctia kénh thir nhit hoic tin
hiéu tham chiéu RS th nhét bing cach sir dung mot 1énh phén tir diéu khién CE kiém soat
truy cép phuong tién MAC, trong d6 thong tin tham sé ctia kénh thtr nhét hogc tin hiéu
tham chiéu RS tht nhét duogc str dung dé xac dinh thong tin tham sb ctia kénh thtr hai hoc
RS thit hai theo mot diéu kién dit truéc. Thong tin tham s6 bao gém it nhAt mét trong thong
tin trang thai chi bao c4u hinh truyén TCI, thong tin quan hé khong gian, va RS suy hao
dudng truyén PL. Diéu kién dit truée bao gdm it nhit mdt trong nhing diéu sau: it nhét
mét nhém tai nguyén kénh diéu khién duong 1én vat Iy PUCCH duoc cAu hinh trén it nhét
mdt phan bing thong BWP; nhiéu tai nguyén PUCCH duoc cu hinh trong mét kich ban
nhidu CC; nhidu nhém tai nguyén PUCCH duoc céu hinh trong mot kich ban nhiéu CC;
kich ban nhiéu diém truyén va nhan TRP; nhiéu tai nguyén tin hiéu tham chiéu thong tin
trang thai kénh CSI-RS hodc nhiéu tai nguyén tin hi¢u tham chiéu am thanh SRS kénh
dugc ciu hinh trong kich ban nhidu CC; nhiéu PL RS va nhiéu tip tai nguyén SRS dugc
cAu hinh trong mdt kich ban nhiéu CC; va khdng c6 PL RS nao cho kénh diéu khién dudng
1én vét Iy PUCCH hodc cho tap tai nguyén SRS duoc céu hinh.

Theo khia canh thtt hai, mdt phwong 4n thuc hién cta sang ché @ xuét phuong phép
x4c dinh thong tin kénh, trong d6 phuong phap nay dugc ap dung cho thiét bi dau cudi va
bao gdm: x4c dinh thong tin tham s6 ctia kénh thi hai hodc RS thir hai theo diéu kién dit
trude, dua trén thong tin tham sb ciia kénh thir nhat hodc tin hiéu tham chiéu RS thi nhét,
trong d6 thong tin tham s6 ctia kénh thir nhét hogc tin hiéu tham chiéu RS thtr nhit duoc
thiét bi mang cap nhat, kich hoat hoic chi béo bing cach sir dung 1énh phén tir diéu khién
CE kiém soat truy cap phwong tién MAC; trong d6 thong tin tham s bao gdm it nhit mot
trong thong tin trang théi chi bao cAu hinh truyén TCI, théng tin quan hé khong gian, va
RS suy hao dudng truyén PL; va diéu kién dit trude bao gbm it nhat m§t trong nhing diéu
sau: it nhét mot nhom tai nguyén kénh diéu khién duong 1én vét Iy PUCCH duogce cAu hinh
trén it nhat mot phan bang thong BWP; nhiéu tai nguyén PUCCH dugc cAu hinh trong mot
kich ban nhiéu CC; nhiéu nhém tai nguyén PUCCH duoc chu hinh trong mdt kich ban
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nhidu CC:; kich ban nhidu didm truyén va nhan TRP; nhiéu tai nguyén tin hiéu tham chiéu
thong tin trang thai kénh CSI-RS hodc nhiéu tai nguyén tin hiéu tham chiéu 4m thanh SRS
kénh duoc cdu hinh trong kich ban nhidu CC; nhiéu PL RS va nhiéu tip tai nguyén SRS
duge cAu hinh trong mot kich ban nhiéu CC; va khdng c¢6 PL RS nao cho kénh diéu khién
duong 1én vat Iy PUCCH hodc cho tap tai nguyén SRS dugc cAu hinh.

Theo khia canh thtr ba, mot phuwong 4n thyc hién clia sang ché con dé xuét thiét bi
mang, trong do thiét bi mang bao gém: md dun cip nhat, kich hoat hodc chi bao, duoc cAu
hinh d& c4p nhat, kich hoat hogc chi béo thdng tin tham s6 ctia kénh thir nhét hozc tin hiéu
tham chiéu RS thir nhit bang cach st dung lénh phén tir diéu khién CE kiém soat truy cap
phuong tién MAC, trong d6 thong tin tham s6 ciia kénh thir nhit hosc tin hiéu tham chiéu
RS thir nhit duoc st dung dé xéc dinh théng tin tham s6 cua kénh th hai hogc RS thir hai
theo mot didu kién dit trude. Thong tin tham sb bao gém it nhat mot trong thong tin trang
thai chi bao cdu hinh truyén TCI, thong tin quan hé¢ khong gian, va RS suy hao dudng
truyén PL. Piéu kién dit trudc bao gdm it nhét mdt trong nhing diéu sau: it nhét mot nhém
tai nguyén kénh didu khién duong lén vat Iy PUCCH duoc c4u hinh trén it nhit mot phan
bang thong BWP; nhiéu tai nguyén PUCCH dugc cAu hinh trong mot kich ban nhiéu CC;
nhidu nhém tai nguyén PUCCH duge cAu hinh trong mét kich ban nhidu CC; kich ban
nhidu diém truyén va nhan TRP; nhiéu tai nguyén tin hiéu tham chiéu thong tin trang thai
kénh CSI-RS hojc nhidu tai nguyén tin hiéu tham chiéu 4m thanh SRS kénh dugc cAu hinh
trong kich ban nhidu CC; nhiéu PL RS va nhiéu tap tai nguyén SRS duoc cAu hinh trong
mot kich ban nhidu CC; va khong c¢6 PL RS nao cho kénh didu khién duong 1én vat ly
PUCCH hoic cho tap tai nguyén SRS dugc cAu hinh.

Theo khia canh thi tu, mdt phuong an thue hién cua séng ché d& xuét thiét bi du
cubi, trong d6 thiét bi ddu cudi bao gbém: mo dun xdc dinh, dugc cAu hinh dé xac dinh thong
tin tham sé cia kénh thir hai hosic RS thi hai theo diéu kién dét trude, dua trén thong tin
tham sb ctia kénh thir nhét hoic tin hiéu tham chiéu RS th nhét, trong d6 thong tin tham
s6 ctia kénh th nhét hoc tin hiéu tham chiéu RS thir nhit duge thiét bi mang cip nhét,
kich hoat hodc chi bao bang céch sir dung 1énh phén tir diéu khién CE kiém soat truy cép
phuong tién MAC. Thong tin tham s6 bao gbm it nhét mot trong thong tin trang thai chi
b4o cAu hinh truyén TCI, thong tin quan h¢ khong gian, va RS suy hao dudng truyén PL.

Piu kién dit trude bao gbm it nhét mot trong nhitng didu sau: it nhat mot nhom tai nguyén
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kénh diéu khién duong 1én vat Iy PUCCH dugc cAu hinh trén it nhat mot phan biang thong
BWP; nhiéu tai nguyén PUCCH dugc cAu hinh trong mdt kich ban nhidu CC; nhiéu nhém
t3i nguyén PUCCH duoc cAu hinh trong mot kich ban nhiéu CC; kich ban nhidu diém
truyén va nhin TRP; nhiéu tai nguyén tin hiéu tham chiéu théng tin trang thai kénh CSI-
RS hoac nhiéu tai nguyén tin hiéu tham chiéu am thanh SRS kénh duoc cdu hinh trong kich
ban nhiéu CC; nhiéu PL RS va nhiéu tap tai nguyén SRS dugc cAu hinh trong mét kich ban
nhidu CC; va khong c6 PL RS nao cho kénh diéu khién dudng 1én vét Iy PUCCH hogc cho
tAp tai nguyén SRS dugc cAu hinh.

Theo khia canh thit nim, mdt phuong an thuc hién ca sang ché con d& xuit thiét bi
mang, bao gém bd nhd, luu trit 1énh chuong trinh may tinh; va bo xu ly, trong d6 khi Iénh
chuong trinh méy tinh duoc thuc thi béi bo xt 1y, thuc hién phuong phép xé4c dinh thong
tin kénh theo khia canh thir nhat.

Theo khia canh thit sdu, mdt phuong an thuc hién cua sang ché con d& xuét thiét bi
dAu cudi, bao gébm bd nhé, luu trit 1énh chuong trinh may tinh; va bo xu 1y, trong d6 khi
1énh chuong trinh mdy tinh dugc thyc thi boi bd xtt ly, thuc hién phuong phéap xdc dinh
thong tin kénh theo khia canh thr hai.

Theo khia canh tht bay, mot phuong an thuc hién cua sang ché con d& xuit mot
phuong tién luu trit co thé doc duge dwoc bing may tinh, trong d6 phuong tién luu trit cod
thé doc duoc duge bing mdy tinh bao gém mdt 1énh va khi 1énh chay trén may tinh, may
tinh s& thuc hién phuong phép xéac dinh thong tin kénh theo khia canh thir nhat hogc khia
canh thir hai.

Trong cac phuong an thuc hién cua sang ché, thiét bi mang cp nhét, kich hoat hodc
chi bao théng tin tham sé ciia kénh thi nhit hogc RS thir nhit bang cach sir dung 1énh
MAC CE, d& thiét bi dAu cudi c6 thé xéc dinh théng tin tham s6 clia kénh thir hai hogc RS
thit hai theo didu kién dit trude, dua trén thong tin tham s cia kénh thir nhat hoge RS thir
nhét. Pidu kién dit trude bao gbm it nhét mot trong nhitng didu sau: it nhat mot nhém tai
nguyén PUCCH duoc cAu hinh trén it nhét mot BWP; nhidu tai nguyén PUCCH duge cau
hinh trong mot kich ban nhidu CC; nhiéu nhém tai nguyén PUCCH duogc cAu hinh trong
mét kich ban nhidu CC; mét kich ban nhiéu TRP; nhidu tai nguyén CSI-RS hodc nhiéu tai
nguyén SRS dugc cAu hinh trong mdt kich ban nhidu CC; nhiéu RS suy hao duong truyén
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(Path Loss, PL) va nhiéu tap tai nguyén SRS duoc cAu hinh trong mot kich ban nhiéu CC;
va khong c6 PL RS nio cho PUCCH hodc tap tai nguyén SRS duoc ciu hinh. Do do, trong
phuong phép thyc hién nay, phuong phép xac dinh thong tin tham sb ctia kénh thir hai hodc
RS thit hai trong céc diéu kién (kich ban) khéc nhau dugc cai thién va chi thong tin tham
s& ciia kénh thtr nhit hoic RS tht nhit cin duge cap nhat, kich hoat, hodc duge chi bao
bing cach sir dung 1énh MAC CE, do d6 giam chi phi tin hiéu va do tré trong qua trinh clu
hinh ho#c chi bdo théng tin kénh.

Mo ta van tat cac hinh vé

Sau day, cac phuong phap thuc hién cta sang ché hoidc cua k§y thudt trudc day s€
duge mo ta rd rang hon thong qua cic phuong én thuc hién cung v6i cac hinh v& kém theo.
R3 rang, cac hinh v& kém theo chi m6 ta mot phan clia séng ché, va dua trén cac hinh v&
kém theo, ngudi c6 trinh do trung binh trong cung linh vuc k¥ thuét c6 thé dua ra nhiéu

hinh v& khac ma khong can cai tién.

Fig.11a luu dd minh hoa phuong phap xé4c dinh thong tin kénh theo mot phuong an

thuc hién cta sang ché;

Fig.2 1a so d6 chu trac minh hoa thiét bi mang theo mdt phuong én thuc hién cia

sang che;

Fig.3 laso d cu triic minh hoa thiét bi diu cudi theo mdt phuong an thyc hién cuia

sang che;

Fig.4 1a so dd cAu trac minh hoa thiét bi dau cudi theo mdt phuong an thuc hién
khéc cua sang ché; va

Fig.5 1a so dd cAu trac minh hoa thiét bi mang theo mdt phuong an thuc hién khéc
cua sang ché.
Mb ta chi tiét sang ché

Sau day, cac phuong phép thuc hién cia sing ché s& duogc mo ta rd rang hon thong
qua cac phuong 4n thuc hién cting v&i cac hinh vé& kém theo. RS rang, cac phuong an thuc

hién duoc md ta chi mo ta mét phan cta sang ché. Dya trén cac phuong 4n thuc hién cta

7T



49639

séng ché, tit ca cac phuong 4n thuc hién khac dugc duara béi ngudi o trinh d6 trung binh

trong cung linh vyc k¥ thuat ma khong co cai tién van thudc pham vi clia sang ché.

Céc phuong phéap thuc hién cla sang ché ¢ thé dugc 4p dung cho cic hé théng
truyén tin khéc nhau, ching han nhu hé thdng vién thong di dong toan cau (Global System
for Mobile Communication, GSM), hé théng da truy nhdp phan chia theo mé& (Code
Division Multiple Access, CDMA), da truy cép phén chia theo ma bang réng (Wideband
Code Division Multiple Access, WCDMA), dich vu v6 tuyén goi chung (General Packet
Radio Service, GPRS), hé théng phat trién 1au dai (Long Term Evolution, LTE)/hé théng
phét trién 1au dai ning cao (Long Term Evolution Advanced, LTE-A), va NR (v6 tuyén

mai, New Radio).

Thiét bi dhu cubi (User Equipment, UE) con duge goi 1a thiét bi dau cubi di dong
(Mobile Terminal), thiét bi dau cudi di dong hodc tuong tu va cé thé giao tiép v61i mot hodc
nhiéu mang 16i thong qua mang truy cap vo tuyén (Radio Access Network, RAN). Thiét bi
cua nguoi dung ¢ thé 1a thiét bi dau cudi, chang han nhu dién thoai di dong (hodc duoc
goi 12 dién thoai “di dong”) hogc mdy tinh c6 thiét b dAu cudi. Vi du, thiét bi clia ngudi
dung c6 thé 1a thiét bi di dong bé tii, xéch tay, cam tay, mdy tinh tich hop, hodc thiét bi di

d6ng trong xe, c6 thé trao doi giong néi va/hodc dit liéu véi mang truy cép vo tuyen.

Thiét bi mang c6 thé 1a tram géc (Base Transceiver Station, BTS) trong GSM hodc
CDMA, hoéc c6 thé 14 mot tram géc (NodeB) trong WCDMA, hodc ¢c6 thé 13 mot NodeB
da phat trién (Node B, eNB hodc e-NodeB) trong LTE hoidc 5G NodeB (gNB), khong bi
gidi han boi sang ché. Tuy nhién, dé d& mo ta, cac phuong an thuc hién sau dugc mo ta

bang cach st dung gNB lam vi du.

Cac phuong phép thuc hién theo cdc phuong an cta sang ché duge md ta chi tiét

bén dudi co tham chiéu dén cac hinh v& kém theo.

Fig.11a luu @5 minh hoa phuong phap xac dinh thong tin kénh theo mét phuong an
thue hién cla sang ché. Phuong phap nay c6 thé dugc thyc hién boi mot thiét bi dién tu,
chéng han nhu thiét bi dau cudi hodc thiét bi mang. N6i cach khac, phuong phap nay ¢
thé duoc thuc hién béng phén mém hoic phﬁn cung duoc cai dit trén thiét bi dau cudi hoic

thiét bi mang. Phuong phép trong Fig.1 co thé bao gdm céc budc sau.
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S102: Thiét bi mang cap nhat, kich hoat hodc chi béo thong tin tham s6 cna kénh
thtt nhit hodc tin hiéu tham chiéu RS tht nhét béng cach str dung 1énh MAC CE.

S104: Thiét bi dAu cudi x4c dinh thong tin tham s6 cua kénh thir hai hogc RS thu
hai theo diéu kién dit trude, dua trén thong tin tham s6 ctia kénh thit nhit hodc tin hidu

tham chiéu RS th{t nhét.

Thong tin tham sb dugc cAu hinh boi thiét bi mang béng cach str dung tin hiéu RRC.
Thong tin tham s6 bao gbm it nhit mot trong thong tin trang thai chi béo cAu hinh truyén
TCI, thong tin quan hé khong gian, va RS suy hao duong truyén PL; va didu kién dit trudce
bao gdm it nhat mot trong nhing didu sau: it nhAt mot nhém tai nguyén kénh didu khién
duodng 1én vat ly PUCCH dugce cAu hinh trén it nh4t mot phan bang thong BWP; nhiéu tai
nguyén PUCCH dugc cAu hinh trong mdt kich ban nhidu CC; nhiéu nhém tai nguyén
PUCCH duoc chu hinh trong mt kich ban nhidu CC; kich ban nhidu diém truyén va nhan
TRP; nhiéu tai nguyén tin hiéu tham chiéu thong tin trang thai kénh CSI-RS hodc nhiéu tai
nguyén tin hiéu tham chiéu am thanh SRS kénh dugc cdu hinh trong kich ban nhiéu CC;
nhiéu PL RS va nhiéu tap tai nguyén SRS duoc cAu hinh trong mot kich ban nhiéu CC; va
khong c¢6 PL RS nao cho kénh didu khién duong lén vat Iy PUCCH hodc cho tap tai nguyén
SRS dugc cu hinh.

Trong phuong an thyc hién cia sang ché, thiét bi mang cap nhét, kich hoat hodc chi
bao thong tin tham sé cta kénh thir nhét hoic RS thir nhét bing cach st dung lénh MAC
CE, d? thiét bi diu cudi c6 thé xac dinh thdng tin tham s0 ctia kénh thtr hai hodc RS thit
hai theo didu kién dit truéc, dua trén thong tin tham sé ciia kénh thir nhdt hogc RS thir
nhét. Diéu kién dit trudc bao g6m it nhat mot trong nhing didu sau: it nhat mot nhom tai
nguyén PUCCH duoc cAu hinh trén it nhat mot BWP; nhiéu tai nguyén PUCCH dugc chu
hinh trong mét kich ban nhidu CC; nhiéu nhém tai nguyén PUCCH duoc cu hinh trong
mét kich ban nhidu CC; mot kich ban nhidu TRP; nhiéu tai nguyén CSI-RS hogc nhiéu tai
nguyén SRS dugc cu hinh trong mdt kich ban nhiéu CC; nhiéu PL RS va nhiéu tap tai
nguyén SRS duoc cAu hinh trong mdt kich ban nhiéu CC; va khong c¢6 PL RS nao cho
PUCCH hoic tap tai nguyén SRS duge cAu hinh. Do d6, trong phuong phéap thuc hién nay,
phuong phép x4c dinh thong tin tham sb ctia kénh thir hai hodc RS tht hai trong céc didu

kién (kich ban) khac nhau duoc cdi thién va chi thong tin tham s6 ctia kénh thir nhat hodc
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RS thit nhét cin duoc cip nhat, kich hoat, hodc chi bdo bang cach st dung 1énh MAC CE,
do d6 giam chi phi tin hiéu va do tré trong qud trinh c4u hinh hoic chi béo thong tin kénh.

Phin sau mé ta chi tiét cach thiét bi mang cap nhat, kich hoat hodc chi béo thong tin
tham sb ctia kénh tht nhit hoc tin hiéu tham chiéu RS tht nhit bing cach su dung 1énh
MAC CE, va cach thiét bi dAu cudi x4c dinh thong tin tham s ctia kénh thir hai hodc RS

tha hai trong cac diéu kién dit trude khac nhau.

Theo mét phuong an thyc hién, trude khi cap nhét, kich hoat hodc chi béo thong tin
tham sd ctia kénh tht nhit hozc tin hiéu tham chiéu RS thir nhit béng cach stt dung MAC
CE, thiét bi mang c6 thé cAu hinh it nhit mot danh sach CC chung cho dudng 1én (uplink,
UL) va dudng xubng (downlink, DL) bing cach st dung tin hiéu RRC. Céac CC cua it nhét
mdt danh sach CC chung dugc cAu hinh déu & trang thai hoat dong hodc trang thai khong
hoat d6ng. Sau do, thiét bi ddu cudi nhan, tir thiét bi mang, it nhét mdt danh sach CC chung

dugc cau hinh cho duong 1én va dudng xudng.

Theo mot phuong an thuc hién, cac CC trong it nhat mdt danh sach CC chung duoc
dat trong cing mot bang hodc cac bang khac nhau. Ngoai ra, néu cac CC duoc dit trong
c4c bang khéc nhau, thi danh sach CC mang thong tin bang twong ung voi cac bang khac
nhau.

Theo mdt phuong an thuc hién, kénh thir nhét bao gdm tai nguyén PUCCH thir nhét
ctia nhom tai nguyén PUCCH thir nhét trén BWP thir nhat, hodc kénh thir nhét bao gdbm tht
ca céc tai nguyén PUCCH ctia nhém ti nguyén PUC CH thi nhét trén BWP th nhét. Kénh
thit hai bao gdm tét ca c4c tai nguyén PUCCH trong nhom tai nguyén PUCCH thir nhét.

Théng tin tham s6 bao gdm thong tin quan hé khong gian, diéu kién dit trude bao
gdm it nhat mdt nhém tai nguyén PUCCH duoc cAu hinh trén it nhit mot BWP va tai
nguyén PUCCH cta mdi nhém tai nguyén PUCCH dugc dit trong cing mot phan bing
thong BWP.

Theo phuong an thuc hién nay, néu thiét bi mang st dung 1énh MAC CE dé cap
nhat, kich hoat hodc chi bdo thong tin quan hé khong gian cua kénh thu nhét 1am thong tin
quan hé khong gian thir nhét, thi thiét bi dau cudi xac dinh ring thong tin quan hé khong
gian ctia kénh thir hai 12 théng tin quan hé khong gian thi nhét.
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Kénh thi nhét va kénh tht hai dugc dit trong cing mot BWP va cling mot nhom tai
nguyén PUCCH. Cu thé, trong trudng hop kénh thir nhét bao gbém tii nguyén PUCCH thi
nhit ciia nhém tai nguyén PUCCH thir nhét trén BWP thtt nhét, hogc kénh thir nhét bao
gdm tht ca céc tai nguyén PUCCH ciia nhom tai nguyén PUCCH thir nhét trén BWP tht
nhét, kénh tht hai bao gbdm tht ca cac tai nguyén PUCCH cua nhom tai nguyén PUCCH
thi nhit. Cu thé, néu thiét bi mang st dung 1énh MAC CE d& cap nhat, kich hoat hodc chi
béo thong tin quan hé khong gian clia tai nguyén PUCCH thi nhit trong nhom tai nguyén
PUCCH thit nh4t trén BWP thit nhét lam thong tin quan hé khéng gian thtt nhét, hogc thiét
bi mang st dung 1énh MAC CE d& cap nhat, kich hoat hodc chi bao thong tin quan hé
khéng gian cua tht ca cac tai nguyén PUCCH ctia nhom tai nguyén PUCCH thir nhét trén
BWP thit nhét lam thong tin quan hé khong gian thir nht, thiét bi dau cudi x4c dinh thong
tin quan hé khong gian cua tht ca cac tai nguyén PUCCH cuia nhém tai nguyén PUCCH
thit nhét 14 thong tin quan hé khdng gian thir nhét.

Trong phuong an thyc hién nay, thiét bi mang st dung 1énh MAC CE dé cap nhat,
kich hoat hoic chi bao thong tin quan hé khong gian clia tai nguyén PUCCH thu nhét trong
nhém tai nguyén PUCCH tht nhat trén BWP thit nhit 1am thong tin quan hé khong gian
thir nhit, 1énh MAC CE duoc nhan boi thiét bj dAu cudi 6 thé mang thong tin dinh danh
ctia BWP th nhit, thong tin dinh danh cua tai nguyén PUCCH tht nhét, va thong tin quan
hé khong gian thir nhit. Chic chin, ndi dung thong tin mang trong 1énh MAC CE khong
bi gi6i han, vi dy, 1lénh MAC CE dugc nhén béi thibt bi dAu cubi ciing c6 thé mang thong
tin dinh danh ctia t& bao ma dat BWP thur nhét.

Néu thiét bi mang sir dung 1énh MAC CE dé& cap nhat, kich hoat hodc chi bao thong
tin quan hé khong gian cua tht ca cac tai nguyén PUCCH ctia nhém tai nguyén PUCCH
thir nht trén BWP thit nhét 1am thong tin quan hé khong gian thlr nhét, thi 1énh MAC CE
duoc nhan bdi thiét bi dAu cudi co thé mang thong tin dinh danh cia BWP thir nhét, théng
tin dinh danh ctia nhém tai nguyén PUCCH thu nhét, va thong tin quan hé khong gian thi
nhét. Chéc chén, noi dung thong tin mang trong 1énh MAC CE khong bi gi6i han, vi duy,
lénh MAC CE duoc nhan boi thiét b dau cuoi cling ¢4 thé mang théng tin dinh danh cta
t& bao ma dat BWP thr nhat.
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Theo mdt phuong an thyc hién, thong tin tham s6 bao gdm thong tin quan hé khong
gian va diéu kién dit trude bao gém nhiéu tai nguyén PUCCH duoc cAu hinh trong mot
kich ban nhiéu CC.

Theo phuong an thuc hién nay, néu thiét bi mang st dung 1énh MAC CE dé cap
nhat, kich hoat hoic chi béo thong tin quan hé khong gian cta kénh tht nhit 1am thong tin
quan hé khong gian thit hai, thi thiét bj dau cudi xac dinh rang thong tin quan hé khong

gian ctia kénh th hai 1a thong tin quan hé khong gian thit hai.

Kénh thir nhét va kénh thi hai dugc dit trong cung danh sach CC, cung CC va cung
BWP. Cu th, trong trudng hop kénh thtt nhit bao gdm tai nguyén PUCCH thit hai trén
BWP thit hai cia CC thir nhét trong danh sach CC thtr nhét, kénh thir hai bao gom tai
nguyén PUCCH th{r ba; ho3c trong trudng hop kénh tht nhit bao gém céc tai nguyén
PUCCH c6 cung mot dinh danh tai nguyén thir nhét trén tit ca cac BWP ciia tht ca cac CC
trong danh sach CC thi nhét, kénh thir hai bao gdm céc tai nguyén PUCCH c6 dinh danh
tai nguyén thtr nht trén tht ca cac BWP cua tt ca cac CC trong danh sich CC thir nhét;
hoic trong trudng hop kénh thir nhét bao gdm tit c4 cac tai nguyén PUCCH trén tAt ca cac
BWP cua tt ca cac CC trong danh sach CC thir nht, kénh thtt hai bao gdm tat ca cAc tai
nguyén PUCCH trén tht ca cac BWP cua tit ca cac CC trong danh sach CC thu nhit. Nghia
13, néu thiét bi mang st dung 1énh MAC CE & cép nht, kich hoat hogc chi béo thong tin
quan hé khéng gian cua tai nguyén PUCCH thit hai trén BWP tht hai ctia CC thir nhét
trong danh séch CC thir nhit 1am théng tin quan hé khong gian thir hai, thiét bi ddu cubi
x4c dinh ring thong tin quan hé khong gian cla tai nguyén PUCCH thir ba la thong tin
quan hé khong gian thi hai. Trong trudng hop nay, 1énh MAC CE do thiét bi d4u cubi nhan
duoc co thé mang thong tin dinh danh cua CC thtt nhét, théng tin dinh danh cia BWP thur
hai, thong tin dinh danh cua tai nguyén PUCCH thr hai va thong tin quan hé khong gian
thtt hai. Chéc chén, ndi dung théng tin dugc mang trong 1énh MAC CE khong bi gi6i han
o day.

Tai nguyén PUCCH thit ba bao gdm it nhat mét trong nhitng loai sau: tAt ca cAc tai
nguyén PUCCH trén tét ca cac BWP ctia it nhét mot CC trong danh sach CC thi nhét, tai
nguyén PUCCH c6 cing dinh danh tai nguyén v&i tai nguyén PUCCH thir hai va trén tat
¢4 cac BWP ciia it nhit mot CC trong danh sach CC thir nhét, tit ca cac tai nguyén PUCCH
trén CC tht nhit va tit ca céc tai nguyén PUCCH trén BWP thtt hai.
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Néu thibt bi mang sir dung 1énh MAC CE dé cp nhat, kich hoat hogc chi bao thong
tin quan hé khong gian cta céc tai nguyén PUCCH c6 cung dinh danh tai nguyén tht nhét
trén tAt ca cac BWP cua tit ca cac CC trong danh sach CC tht nhét 1am thong tin quan hé
khong gian thit hai, thiét bi dAu cudi xac dinh ring thong tin quan h¢ khong gian cua cac
tai nguyén PUCCH c6 dinh danh tai nguyén thir nhét trén tAt ca cac BWP cua tit ca céc
CC trong danh sach CC thir nhét 13 thong tin quan hé khong gian thir hai. Trong truong
hop nay, 1énh MAC CE nh4n dugc boi thiét bi dau cubi c6 thé mang thong tin dinh danh
cita danh sach CC thir nhét, thong tin dinh danh tai nguyén thit nhat cla tai nguyén PUCCH
va théng tin quan hé khéng gian thir hai. Chéc chin, ndi dung thong tin duoc mang trong

Jénh MAC CE khéng bi gi6i han ¢ day.

Néu thiét bi mang sir dung 1énh MAC CE dé& cap nhat, kich hoat hodc chi bdo thong
tin quan hé khong gian cua tAt ca cac tai nguyén PUCCH trén tht ca cac BWP cuia tét ca
céc CC trong danh séch CC thit nhit lam thong tin quan hé khong gian thi hai, thiét bi dau
cubi xac dinh ring thong tin quan hé khong gian cua tAt ca cac tai nguyén PUCCH trén tht
c4 cac BWP cua tht ca cac CC trong danh sich CC tht nhét 13 thong tin quan hé¢ khong
gian thit hai. Trong truong hop nay, 1énh MAC CE ma thiét bi d4u cudi nhan duoc c6 thé
mang thong tin dinh danh ctia danh sach CC thir nhét, thong tin quan hé khong gian thi hai
va kénh hoac loai RS. Chéc chin, ndi dung thong tin dugc mang trong 1énh MAC CE khong
bi gidi han & day.

Trong mét phuong 4n thuc hién, thong tin tham s6 bao gdm thong tin quan h¢ khong
gian va diéu kién dit trudc bao gdm nhiéu nhom tai nguyén PUCCH duoc cAu hinh trong
mot kich ban nhiéu CC.

Theo phuong 4n thyc hién ny, néu thiét bi mang st dung lénh MAC CE dé cap
nhat, kich hoat hodc chi bao thong tin quan hé khong gian cta kénh thu nhét 13 thong tin
quan hé khong gian thit ba, thi thiét bi dau cubi x4c dinh ring thong tin quan hé khong gian

ctia kénh thi hai 14 thong tin quan hé khong gian thir ba.

Kénh thir nhét va kénh thi hai dugc dit trong cing danh sach CC, cung CC, cung
BWP va cing nhém tai nguyén PUCCH. Cu thé, trong trudong hop kénh tht nhét bao gdm
tht ca cac tai nguyén PUCCH ctia nhém tai nguyén PUCCH tht hai trén BWP thir ba cta
CC thit hai trong danh sach CC thir hai, kénh tht hai bao gdm tat ca cdc tai nguyén PUCCH
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ctia nhém tai nguyén PUCCH thit ba; hodc trong trudng hop kénh tht nhét bao gom tit ca
cAc tai nguyén PUCCH cuia cac nhom tai nguyén PUCCH ¢6 cung mot dinh danh nhém tai
nguyén thur nhét trén tt ca cac BWP cta tAt ca cac CC trong danh sach CC tht hai, kénh
thir hai bao gdm tt ca céc tai nguyén PUCCH ctia cdc nhom tai nguyén PUCCH c6 dinh
danh nhém tai nguyén thir nhéat trén tit ca cac BWP cua tit ca cac CC trong danh sach CC
thtt hai; hodc trong trudng hop kénh thi nhét bao gdm tit ca cac tai nguyén PUCCH cua
tAt ca cac nhom tai nguyén PUCCH trén tht ca cac BWP cua tét ca cac CC trong danh sach
CC thit hai, kénh thi hai bao gdm tAt c4 cac tai nguyén PUCCH clia tht ca cdc nhom tai
nguyén PUCCH trén tht ca cac BWP cua tit ca cac CC trong danh sach CC thu hai.

Nhém tai nguyén PUCCH thir ba bao gdm it nhit mot trong cac loai sau: tat ca cac
nhém tai nguyén PUCCH trén tét ca cic BWP ciia it nhit mot CC trong danh sach CC thir
hai, c4c nhém tai nguyén PUCCH c6 cung mét dinh danh nhom tai nguyén nhu nhém tai
nguyén PUCCH thtr hai va trén tAt ca cac BWP cua it nhat mot CC trong danh sach CC thir
hai, tAt ca cac nhém tai nguyén PUCCH trén CC thtr hai, va tAt ca cdc nhom tai nguyén

PUCCH trén BWP tht ba.

Nghfa 13, néu thiét bi mang sir dung 1énh MAC CE d& cap nhat, kich hoat hodc chi
béo thong tin quan hé khong gian cua tht ca céc tai nguyén PUCCH ciia nhom tai nguyén
PUCCH tht: hai trén BWP thit ba ctia CC thit hai trong danh sach CC thir hai lam thong tin
quan hé khong gian thtt ba, thiét bi dAu cudi xac dinh ring thong tin quan hé khong gian
ctia nhém tai nguyén PUCCH thir ba 14 thong tin quan hé khong gian tht ba. Trong trudng
hop nay, 1énh MAC CE do thiét bj dau cudi nhan dugc ¢4 thé mang théng tin dinh danh
ctia CC thi hai, théng tin dinh danh ctia BWP thir ba, thong tin dinh danh ctia nhém tai
nguyén PUCCH thir hai va thong tin quan hé khong gian thir ba. Chéc chén, ndi dung thong
tin dugc mang trong 1énh MAC CE khong bi gidi han & day.

Néu thiét bi mang st dung 1énh MAC CE dé& cap nhat, kich hoat hodc chi bao thong
tin quan hé khong gian ciia t4t ca cac tai nguyén PUCCH cuia cdc nhoém tai nguyén PUCCH
¢6 cung dinh danh nhom tai nguyén thir nhét trén tit ca cac BWP cuia tit ca cac CC trong
danh séch CC thit hai 1am thong tin quan hé khong gian thir ba, thiét bi dAu cubi xac dinh
rdng thong tin quan hé khong gian cua t4t ca cac tai nguyén PUCCH cuia cdc nhém tai
nguyén PUCCH c6 dinh danh nhém tai nguyén th nhét trén tt ca cac BWP clia tat ca cac
CC trong danh sach CC thir hai la thong tin quan hé khong gian thtt ba. Trong trudng hop
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nay, 1énh MAC CE nhén dugc boi thiét bj dau cudi c6 the mang thong tin dinh danh clia
danh sach CC thir hai, théng tin v& dinh danh nhém tai nguyén thir nhét clia nhém tai
nguyén PUCCH va thong tin quan hé khong gian thir ba. Chic chin, ndi dung théng tin
dugc mang trong 1énh MAC CE khéng bi gi¢i han 6 day.

Néu thiét bi mang st dung 1énh MAC CE &€ cp nhat, kich hoat hogc chi béo thong
tin quan h¢ khong gian cua tAt ca cac tai nguyén PUCCH cua tat ca cac nhom tai nguyén
PUCCH trén tit ca cac BWP cua tit ca cac CC trong danh sach CC thit hai lam thong tin
quan hé khong gian thr ba, thiét bi diu cudi xac dinh rang thong tin quan h¢ khong gian
cua tht ca cac tai nguyén PUCCH cua tit ca cac nhom tai nguyén PUCCH trén tAt ca cac
BWP cuia tht ca cac CC trong danh sach CC thu hai 1a thong tin quan hé khong gian thir
ba. Trong trudng hop nay, 1énh MAC CE do thiét bi diu cudi nhan duoc co thé mang thong
tin dinh danh ctia danh sach CC thi hai, thong tin quan hé khong gian thi ba va kénh hodc
loai RS. Chéc chén, ndi dung thong tin dugc mang trong 1énh MAC CE khong bi gi6i han
o day.

Trong mot phuong an thuc hién, thong tin tham s6 bao gdm théng tin quan hé khong
gian, diéu kién dit trudc bao gém nhiéu tai nguyén SRS dugc cAu hinh trong mot kich ban

nhidu CC va tai nguyén SRS 14 tai nguyén SRS bén lién tuc hodc khong tuan hoan.

Theo phuong an thuc hién nay, néu thiét bi mang st dung 1énh MAC CE dé cap
nhat, kich hoat hodc chi béo thong tin quan h¢ khong gian cla RS thir nhét 1am thong tin
quan hé khong gian thir tu, thi thiét bi diu cudi x4c dinh ring thong tin quan hé khong gian
ctia RS thir hai 13 thong tin quan hé khong gian thur tu.

RS tht nhat va RS tha hai duge dit trong cing danh sach CC, cung CC va cung
BWP. Cu thé, trong truong hop RS thir nhét bao gdm tai nguyén SRS thir nhét trén BWP
thit tu ctia CC thit ba trong danh sach CC thir ba, RS thir hai bao gOm tét ca cAc tai nguyén
SRS ¢6 cing dinh danh tai nguyén véi tai nguyén SRS thir nhat va trén tit ca cac BWP clia
it nhat mot CC trong danh séch CC thir ba; hodc trong truong hop RS thir nhét bao gdm
cc tai nguyén SRS c6 cung mét dinh danh tai nguyén thir hai trén tAt ca cac BWP cuia tat
ca cac CC trong danh sich CC thtr ba, RS thit hai bao gbm cac tai nguyén SRS c6 dinh
danh tai nguyén th hai trén tAt ca cac BWP cua tht ca cac CC trong danh sach CC thir ba;
hodc trong trudong hop RS thir nhét bao gdm tat ca céc tai nguyén SRS trén tat ca cac BWP
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ctia tAt c& cac CC trong danh sach CC thit ba, thi RS th{t hai bao gbm t4t ca cac tai nguyén
SRS trén tAt ca cac BWP cuia tit ca cac CC trong danh sach CC thi ba.

C6 nghia 1a, néu thiét bi mang st dung 1énh MAC CE dé cap nhat, kich hoat hodc
chi bdo thong tin quan hé khong gian cua tai nguyén SRS thir nhét trén BWP thir tu cua
CC thit ba trong danh séch CC thit ba lam thong tin quan hé khong gian thir tu, thi thiét bi
dAu cudi x4c dinh rang thong tin quan hé khong gian clia tAt ca cac tai nguyén SRS c6 dinh
danh tai nguyén gidng véi tai nguyén SRS thir nhét va trén tit ca cac BWP ctia it nhit mot
CC trong danh sach CC tht ba 1a thong tin quan hé khong gian thi tu. Trong truong hop
nay, 1énh MAC CE nhéan dugc béi thiét bi ddu cudi c6 thé mang thong tin dinh danh cua
CC thit ba, thong tin dinh danh ctia BWP tht tu, thong tin dinh danh cla tai nguyén SRS
th nhit, va thong tin quan hé khong gian thit tu. Chéc chin, ndi dung thdng tin dugc mang
trong 1énh MAC CE khong bi gi¢i han ¢ day.

Néu thiét bi mang sit dung 1énh MAC CE d€ cp nhat, kich hoat hogc chi béo thong
tin quan hé khong gian cla céc tai nguyén SRS c6 cung dinh danh tai nguyén thi hai trén
tht ca cac BWP ctia tt ca cac CC trong danh sach CC thir ba lam thong tin quan hé khong
gian tha tu, thi thiét bi dAu cudi x4c dinh ring thong tin quan hé khong gian cua cac tai
nguyén SRS ¢6 dinh danh tai nguyén th hai trén tht ca cac BWP cuia tét ca cac CC trong
danh séch CC thi ba 13 thong tin quan hé khong gian thir tu. Trong truong hop nay, 1énh
MAC CE nhén dugc boi thiét bi dau cudi c6 thé mang thong tin dinh danh ctia danh sach
CC thit ba, thong tin vé dinh danh tai nguyén thi hai cua tai nguyén SRS va thong tin quan
hé khong gian thir tu. Chéc chén, ndi dung théng tin dwoc mang trong 1énh MAC CE khong
bi gidi han & day.

Néu thiét bi mang st dung 1énh MAC CE dé cp nht, kich hoat hodc chi bdo thong
tin quan h¢ khong gian cua tAt ca cac tai nguyén SRS trén tht ca cac BWP cia tit ca céc
CC trong danh sach CC thir ba lam thong tin quan hé khong gian thir tu, thi thiét bi dau
cubi x4c dinh rang thong tin quan hé khong gian cua tAt ca cac tai nguyén SRS trén tht ca
cac BWP cua tit ca cac CC trong danh sach CC thi ba 12 thong tin quan hé khong gian thi
tu. Trong truong hop nay, 1énh MAC CE do thiét bi d4u cubi nhan dugc co thé mang thong
tin dinh danh ctia danh sach CC tht ba, thong tin quan h¢ khong gian thi tw va kénh hodc
loai RS. Chéc chin, ndi dung thong tin dugc mang trong 1énh MAC CE khong bi gi6i han
o day.
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Trong phuong an thuc hién nay, viéc tham sb st dung ctia tap tai nguyén SRS ma
chura tai nguyén SRS thir nhét duge cAu hinh thanh sich ma codebook, khong phai sach ma

nonCodebook hodc chuyén mach #ng-ten antenaSwitching.

Theo mot phuong an thuc hién, mot RS ngudn trong thong tin quan hé khong gian

clia m&i tai nguyén SRS duoc cAu hinh dé 1am mdt RS dudng xudng DL.

Theo mot phuong an thyc hién, kénh thu nhét 12 kénh dudng 1én hodc RS thur nhét
1a RS duong 18n. Thiét bi mang c6 thé cAu hinh cling mot RS ngudn cho ciing mot thong

tin quan hé khéng gian ctia kénh duong 1én hodc RS duong lén.

Trong mot phuong an thuc hién, thong tin tham s6 bao gdm thong tin trang thai TCI,
didu kién dit trude bao g5m nhiéu tai nguyén CSI-RS duoc chu hinh trong mdt kich ban
nhidu CC, va mdi tai nguyén CSI-RS 14 tai nguyén CSI-RS bén lién tuc hodc khong tudn

hoan.

Theo phuong 4n thuc hién niy, néu thiét bj mang sit dung 1énh MAC CE dé cap
nhat, kich hoat hodc chi béo thong tin trang thai TCI cia RS thir nhit 1am thong tin trang
thai TCI thi nhat, thi thiét bi dau cudi xac dinh rang thong tin trang thai TCI cia RS thir
hai 14 thong tin trang thai TCI tht nhét.

RS thtt nhét va RS thtr hai duge dit trong cing danh sach CC, cung CC va cung
BWP. Cu thé, trong truong hop RS thir nhit bao gdm tai nguyén CSI-RS thir nhét trén
BWP thtr nim cua CC thtt tu trong danh sach CC thir tu, thi RS tht hai bao gbm cic tai
nguyén CSI-RS thit hai c6 cing dinh danh tai nguyén CSI-RS véi tai nguyén CSI-RS thi
nhét va trén tht ca cac BWP cia it nhit mot CC trong danh sach CC thu tu; hodc trong
truong hop RS thir nhét bao gdm cac tai nguyén CSI-RS c6 ciing dinh danh tai nguyén thir
ba trén tht ca cac BWP ciia tAt ca cac CC trong danh sach CC thir tu, RS thtr hai bao gbm
cac tai nguyén CSI-RS c6 dinh danh tai nguyén thir ba trén tAt ca cac BWP clia tit ca cac
CC trong danh sach CC thit tu; hogc trong trudng hop RS thit nhét bao gdm tat ca cic tai
nguyén CSI-RS trén tAt ca cac BWP cuia tt ca cac CC trong danh sach CC thir tw, RS thir
hai bao gdm tt ca céc tai nguyén CSI-RS trén tit ca cac BWP cla tAt ca cac CC trong danh
sach CC thu tu.
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Nghia 1, néu thiét bi mang st dung 1énh MAC CE dé cap nhat, kich hoat hodc chi
béo théng tin trang thai TCI cua tai nguyén CSI-RS thir nhét trén BWP thtt nidm cia CC
thit tu trong danh sach CC thit tu 1am thong tin trang thai TCI thi nhét, thiét bi dau cudi
xéc dinh réng thong tin trang thai TCI cta tai nguyén CSI-RS thir hai ¢6 cung dinh danh
tai nguyén CSI-RS véi tai nguyén CSI-RS thir nhat va trén tit ca cac BWP ctia it nhit mét
CC trong danh sach CC thwr tu 1a thong tin trang thai TCI thir nhét. Trong trudng hop nay,
1énh MAC CE do thiét bi du cudi nhan dugc c6 thé mang théng tin dinh danh ctia CC thu
tu, thong tin dinh danh cia BWP th{r nim, thong tin dinh danh cua tai nguyén CSI-RS thir
nhét va thong tin trang thai TCI thir nhét. Chic chin, ndi dung thong tin dugc mang trong
1énh MAC CE khéng bi giéi han & day.

Néu thiét bi mang st dung 1énh MAC CE d& cap nhat, kich hoat hodc chi bdo thong
tin trang thai TCI cta tai nguyén CSI-RS c6 cung dinh danh tai nguyén thir ba trén tat ca
cac BWP cua tit ca cac CC trong danh sich CC thir tu 1am thong tin trang thai TCI thi
nhét, thiét bi diu cudi x4c dinh ring thong tin trang thai TCI cta cac tai nguyén CSI-RS c6
cung dinh danh tai nguyén thi ba trén t4t ca cac BWP cua tit ca cac CC trong danh sach
CC thu tu 12 thong tin trang thai TCI tha nhét. Trong truong hop nay, 1énh MAC CE ma
thiét bi dau cudi nhan duoc cb thé mang thong tin dinh danh ctia danh sach CC tha tu,
thong tin vé dinh danh tai nguyén thir ba clia tai nguyén CSI-RS va thong tin trang thai TCI
thir nhit. Chéc chin, ndi dung thong tin duge mang trong 1énh MAC CE khong bi gidi han
o day.

Néu thiét bi mang sir dung 1énh MAC CE dé cap nhat, kich hoat hodc chi bdo thong
tin trang thai TCI ciia tit c4 céc tai nguyén CSI-RS trén tat ca cic BWP ciia tat ca cac CC
trong danh sach CC thtt tu 1am thong tin trang thai TCI thir nhét, thi thit bi ddu cubi s&
xéc dinh ring thong tin trang thai TCI clia tAt ca cac tai nguyén CSI-RS trén tht ca cac BWP
ctia tit ca cac CC trong danh séch CC thtr tu la thong tin trang thai TCI tht nhét. Trong
trudmg hop nay, 1énh MAC CE do thiét bi dau cudi nhan dugc ¢4 thé mang thong tin dinh
danh cta danh sach CC thi tu, thong tin trang thai TCI thu nhat va kénh hoic loai RS.
Chéc chén, ndi dung thong tin dugc mang trong 1énh MAC CE khong bi gi6i han & day.

Trong phuong 4n thyc hién nay, tai nguyén CSI-RS duoc thiét bi mang ciu hinh dé
do théng tin nhu CSI, chi bao chét lvgng kénh (Channel Quality Indicator, CQI), chi bao
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ma trén tién ma hoa (Pre-coding Matrix Indicator, PMI), chi bao xép hang (Rank

Indication, RI), va phét hién 16i chum.

Theo mdt phuong 4n thuc hién, thong tin tham s6 bao gdm thong tin trang thai TCL
Péi vai cac trang thai TCI c6 cing dinh danh trang thai TCL thiét bi mang cAu hinh céc
RS QCL-TypeD gidng nhau cho céc trang thai TCI cho cac dinh danh t& bao khac nhau va
cAu hinh RS QCL-TypeA va QCL-TypeD RS gidng hodc khéac nhau cho cic trang thai TCI
cho cung mdt dinh danh té bao.

Trong mot phuwong an thuc hi€n, thong tin tham sd bao gém PL RS va diéu kién dit
trude bao gém nhidu PL RS va nhiéu tap tai nguyén SRS duge cAu hinh trong mot kich
ban nhiéu CC.

Theo phuong an thyc hién nay, néu PL RS ctia RS tht nhit duge thiét bi mang cap
nhat, kich hoat hodc chi bo béng cach st dung 1énh MAC CE la PL RS tht nhét, thi thiét
bi du cudi x4c dinh ring PL RS ciia RS thi hai 1a PL RS tht nhét, hodc x4c dinh ring
dinh danh PL RS twong tmg v&i PL RS ctia RS thir hai 12 dinh danh PL RS tuong umng véi
PL RS thit nhét.

RS thir nhit va RS thir hai duge dat trong ciing danh sach CC, ciing CC, cung BWP
va cung tap tai nguyén SRS. Cu thé, trong truong hop RS thu nhit bao gdm tai nguyén
SRS thit nhét trén BWP thit sau ctia CC thit nim trong danh sich CC thir ndm, thi RS thir
hai bao gom tap tai nguyén SRS thir hai; hodc trong truong hop RS tht nhét bao gdm cac
tap tai nguyén SRS c6 cing mot dinh danh tap tai nguyén thur nhét trén tit ca cac BWP cua
tAt ca cac CC trong danh sach CC thir nam, thi RS tht hai bao gdm céc tap tai nguyén SRS
¢6 dinh danh tip tai nguyén thit nhAt trén tit ca cic BWP cua tét ca cac CC trong danh séch
CC tht nam; ho#c trong trudng hop RS th nhét bao gbm tit ca cac tép tai nguyén SRS
trén tt ca cac BWP ciia tht ca cac CC trong danh sach CC thir nam, thi RS thi hai bao gém
tht ca cac tap tai nguyén SRS trén tAt ca cac BWP cua tit ca cac CC trong danh sach CC

thr nam.

T4p tai nguyén SRS thir hai bao gbm it nhét mot trong nhitng loai sau: Tap tai
nguyén SRS c6 cing dinh danh tap tai nguyén SRS véi tap tai nguyén SRS thir nhét va trén
tAt ¢4 chc BWP clia it nhét mot CC trong danh sach CC thir nam, tap tai nguyén SRS ¢6 it
nhét mot tai nguyén SRS gidng voi tap tai nguyén SRS thir nhét va trén tit ca cic BWP
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cia it nhit mot CC trong danh sach CC thit ndm, va tAt ca cac tap tai nguyén SRS trén tat
c4 cac BWP ctia it nhat mot CC trong danh sach CC thit ndm.

Nghia 1a, néu thiét bi mang st dung 1énh MAC CE dé cap nhat, kich hoat hodc chi
bao PL RS cua tai nguyén SRS tht nhét trén BWP thtr su ctia CC thr ndm trong danh
séch CC thir nim 1am PL RS thir nhat, thiét bj dAu cudi x4c dinh réng PL RS cia tap tai
nguyén SRS thir hai 12 PL RS tht nhét, hogc x4c dinh réng dinh danh PL RS twong tmg
v6i PL RS cta tap tai nguyén SRS thir hai 12 dinh danh PL RS cua PL RS thir nhit. Trong
trudng hop nay, 1énh MAC CE do thiét bi diu cudi nhan dugc c6 thé mang thong tin dinh
danh ctia CC thtr ndm, thong tin dinh danh cia BWP thir séu, thong tin dinh danh cua tap
tai nguyén SRS thu nhét va PL RS thir nhat. Chéc chén, ndi dung thong tin dugc mang
trong 1énh MAC CE khong bi gi6i han ¢ déy.

Néu thiét bi mang stt dung 1énh MAC CE dé cap nhat, kich hoat ho#c chi bao PL
RS ctia tap tai nguyén SRS co6 ciing dinh danh tép tai nguyén thir nhét trén tit ca cic BWP
clia tht ca cac CC trong danh sach CC thir nam lam PL RS thi nhét, thiét bi dau cubi xac
dinh réng PL RS ciia tap tai nguyén SRS c6 dinh danh tap tai nguyén thir nhét trén tat ca
cic BWP cua tht ca cac CC trong danh sach CC thtr nam 1a PL RS thir nhat hoic thiét bi
dAu cubi xac dinh réng dinh danh PL RS twong tng v6i PL RS cua tap tai nguyén SRS c6
dinh danh tip tai nguyén thi nhAt trén tit ca cac BWP cua tat ca cac CC trong danh sach
CC thit nim 13 dinh danh PL RS ctia PL RS thir nhét. Trong trudng hop nay, 1énh MAC
CE do thiét bi diu cubi nhan dugc co thé mang thong tin dinh danh cua danh sich CC thu
ndm, thong tin vé dinh danh tip tai nguyén thir nhét cta tap tai nguyén SRS va PL RS thir
nhét. Chéc chin, ndi dung thong tin dugc mang trong 1énh MAC CE khong bi gi¢i han ¢
day.

Néu thiét bi mang sir dung 1énh MAC CE dé cap nhdt, kich hoat hodc chi bio mot
PL RS ciia tit cé céc tip tai nguyén SRS trén tt ca cac BWP clia tat ca cac CC trong danh
sach CC thit nim lam PL RS thir nhat, thiét bi dAu cudi xéc dinh ring PL RS clia tht ca cac
tap tai nguyén SRS trén tht ca cac BWP ciia tit ca cac CC trong danh sach CC th nam la
PL RS thtr nhét, hoic x4c dinh ring mot dinh danh PL RS tuong tng v6i PL RS cua tat ca
cac tap tai nguyén SRS trén tAt ca cac BWP cuia tht ca cac CC trong danh sach CC thir ndm
14 dinh danh PL RS twong tmg v6i PL RS thir nhéat. Trong trudng hop ndy, 1énh MAC CE
do thiét bi dAu cudi nhan dugc c6 thé mang thong tin dinh danh ctia danh sach CC thir ndm,
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PL RS thir nhét va kénh hodc loai RS. Chéc chin, ndi dung thong tin dugc mang trong 1énh
MAC CE khong bi gi6i han & day.

Theo m6t phuong an thyuc hién, trong truong hop s6 luong PL RS dugc thiét bi
mang cAu hinh cho thiét bi diu cudi nho hon hoic béng ngudng dat trude, co thé xac dinh

rang MAC CE c6 hiéu lyc trong it nhat mét trong cac trudng hop sau:
(1) khi thiét bi dAu cubi nhan MAC CE;
(2) khi khoang thi gian thtt nhét trdi qua sau khi thiét bi dau cudi nhan MAC CE;
(3) khi thiét bj dAu cudi giri thong tin xéc nhan cho MAC CE;

(4) khi khoang thoi gian thir ba trdi qua sau khi thiét bi du cubi giri thong tin xac
nhén cho MAC CE;

(5) khi thiét bi mang nhan dugc thong tin x4c nhan MAC CE tur thiét bi dau cubi;

va

(6) khi khoang thoi gian thi hai troi qua sau khi thiét bi mang nhan dugc thong tin
xéc nhan cho MAC CE tir thiét bi dau cuoi.

Theo mot phuong an thuc hién, khi sb lwong PL RS duoc thiét bi mang cAu hinh
cho thiét bi dau cudi nho hon hodc bang ngudng dat trudc, thi thiét bi dau cubi s& tiép tuc

theo d3i va do tit ca PL RS duoc thiét bi mang cAu hinh.

Theo phuong an thyc hién & trén, ngudng dat trudc cod thé 1a 4, 8, 16 hoi#c tuwong tu.
Str dung ngudng dat trude 13 4 dé vi dy, khi s6 lugng PL RS duoc thiét bi mang cdu hinh
cho thiét bi ddu cubi nho hon hoic béng 4, thiét bi dAu cudi s& tiép tuc theo doi va do tht
ca e PL RS duge thiét bi mang c4u hinh, nghfa 1, m3i khi thiét bi ddu cui phét hién mot
PL RS do thiét bi mang giri, qua trinh loc dugc thyc hién trén két qua do hién tai tuong
{mg v6i PL RS va két qua loc m6i nhét d& thu duoc két qua do méi ctia PL RS, dé cép nhat
lién tuc két qua do ctia PL RS.

Theo m6t phuong an thuc hién, thdng tin tham sd bao gém PL RS; va diéu kién dit

treée bao gdm khéng c6 PL RS nao cho PUCCH hodc tap tai nguyén SRS duoc cAu hinh.

21

2177



49639

Theo phuong 4n thue hién nay, kénh thtt nhét bao gbm PUCCH va RS thit nht bao
gdm tap tai nguyén SRS. Thidt bi mang chi bdo mot DL RS trong s6 nhiéu DL RS bing
cach sir dung 1énh MAC CE. Dya trén didu nay, thiét bi dAu cudi xéc dinh ring PL RS clia
RS thir hai I3 DL RS duoc chi béo tir nhidu DL RS bang céch st dung 1énh MAC CE.
Trong truong hop nay, 1énh MAC CE do thiét bi dau cudi nhan duge c6 thé mang thong
tin dinh danh cia DL RS duoc chi bdo. Chéc chén, noi dung thong tin dugc mang trong
1énh MAC CE khéng bi gi6i han & day.

Kénh thtr nhit bao gdm PUCCH, hozc RS thir nhdt bao gdm tdp tai nguyén SRS.
Keénh thit hai bao gdm mdt PUCCH hozc RS thir hai bao gdm mot tap tai nguyén SRS.
Nhidu DL RS bao gdm it nhit mét trong nhitng loai sau: DL RS trong thong tin quan hé
khong gian ctia PUCCH hodc tai nguyén SRS trong tap tai nguyén SRS, mdt DL RS duoc
lién két v6i thong tin quan hé khong gian ciia PUCCH hodc tai nguyén SRS trong tap tai
nguyén SRS va DL RS trong thong tin trang théi TCI ctia mot kénh duong xubng dat trude.

Kénh duong xudng dit trudce 1a kénh duong xubng duge xac dinh theo quy tac dat trudc.

Theo tly chon, theo bét ky phuong an thyc hién nao & trén, kénh tht hai 1a kénh
dudng 1én hodc RS thir hai 1a RS duong 1én; thong tin tham sb 1a thong tin quan hé khong
gian hodc PL RS; va mdi CC trong danh sach CC la CC c6 mot dudng 1én, trong d6 CC co

mot dudng 1én bao gdm it nhit mot trong nhiing loai sau:

(1) CC c6 mét khe dudng 1én va/hodc mét ky hiéu duong 1én duge cAu hinh bang

cach str dung tin hiéu RRC;

(2) CC c6 mot khe duong 1én va/hodc mot ky hiéu duong 1én dugc chi béo b%mg

thong tin didu khién dudng xubng DCI; va

(3) mdt CC dugce cAu hinh bing cach st dung tin hiéu RRC & gifra tham sd thir nhét
va tham sb th hai va dugc DCI chi bao 12 CC c¢6 mét khe dudng 1€n va/hodc mot ky hiéu
dudng 1én, trong d6 tham sé thi nhat bao gdm mot khe dudng xubng va/hodc mot ky hiéu
dudmg xubng, va tham s6 thtt hai bao gdm mot khe dudng lén va/hode mot ky hiéu dudng

A

1én.

Theo mét phuong 4n thuc hién, kénh thir hai bao gdm kénh duoc lién két thir nhit

hoic RS thit hai bao gdm RS dugc lién két thir nhét. Diéu kién dat trude bao gbém mot kich
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ban nhidu TRP, va 1énh MAC CE mang thong tin CORESET va/hogc thong tin TRP. Dua
trén didu nay, thiét bi dau cudi c6 thé xac dinh thong tin tham sé ctia kénh dwoc lién két
thtr nhét hodic RS dugc lién két thtt nhit 1am thong tin tham s6 ctia kénh thir nhét hogic RS
thir nhét.

Kénh duoc lién két thir nhit c6 thé bao gbm it nhit mot trong cac loai sau: kénh
twong tmg vai thong tin CORESET, kénh twong tmg v6i TRP duoc lién két v6i thong tin
CORESET va kénh tuong tmg véi TRP tuong tmg véi thong tin TRP.

RS duoc lién két th nhét c6 thé bao gém it nhAt mot trong cac loai sau: RS tuong
{ing v6i théng tin CORESET, RS tuong tmg v6i TRP dugc lién két v6ithong tin CORESET
va RS tuong tmg véi TRP tuong tng voi thong tin TRP.

Theo phuong 4n thyc hién nay, thong tin CORESET va/hoic thong tin TRP duoc
stt dung dé chi bso TRP twong tmg v6i kénh thir nhét hoic RS thir nhét; hogc thong tin
CORESET va/hoic thong tin TRP duoc st dung dé chi bao mdt TRP tuwong ung v6i kénh
thir hai hozc RS thir hai.

Theo tiry chon, kénh thir nhét va kénh duoc lién két thtr nhat tuong tng véi cling
mét thong tin CORESET va/hoic théng tin TRP; va RS tht nhat va RS duoc lién két thir
nhét twong tmg v6i cing mot thong tin CORESET va/hodc thong tin TRP.

Negodi ra, kich ban nhidu TRP c6 thé duge két hop voi bt ky didu kién dit trudce
nao khéc. C6 nghia 13, trong trudng hop diéu kién dit truée bao gdm kich ban nhiéu TRP,
it nhat mot kich ban khac ¢ thé dugc thém vao. Phén sau sir dung cac phuong an thuc hién
cu thé d& mb ta céc kich ban ma trong d6 kich ban nhiéu TRP duge két hop v6i cac didu

kién dit trudce khac.

Vi du, diéu kién dit trude bao gém nhiéu tai nguyén PUCCH dugc cAu hinh trong
mét kich ban nhidu CC va ciing bao gdm mét kich ban nhiéu TRP. Kénh thir nhét va kénh
duoc lién két thir nhét twong g v6i cing mot thong tin TRP va RS tht nhit va RS dugc
lién két thir nhét twong Ung v6i cling mot thong tin TRP. Lénh MAC CE mang thong tin
TRP. Gia dinh ring thong tin TRP duoc mang trong 1énh MAC CE duoc st dung dé chi
béo ring TRP tuong img v6i kénh thir nhdt hogc RS thit nhit 1a TRP1. Theo phuong 4n
thuc hién & trén, trong trudng hop nhiéu tai nguyén PUCCH duoc céu hinh trong kich ban
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nhidu CC, thiét bi mang c6 thé sir dung 1énh MAC CE dé cap nhét, kich hoat hogc chi bao
thong tin quan hé khong gian cia tai nguyén PUCCH thir hai trén BWP tht hai ctia CC thir
nhét trong danh sach CC thir nhét 1am thong tin quan hé khong gian thi hai. TRP twong
{mg v6i kénh thir nhat hodc RS thtr nhét 1a TRP1 va do 6, thiét b dAu cubi c6 thé xac dinh
thong tin quan hé khong gian ctuia tAt ca cac tai nguyén PUCCH twong tng v6i TRP1 trén
tt ca cac BWP cia tAt ca cic CC trong danh sach CC thir nhét 1a thong tin quan h¢ khong
gian thit hai. Nghia 1, khi thiét bi d4u cudi x4c dinh thong tin quan hé khong gian ctia kénh
thir hai (hodc kénh duoc lién két thir nhat) hogic RS thir hai (hodc RS duoc lién két thir hai),
thong tin quan hé khong gian cho mot TRP tuong img v6i kénh tht nhat hodic RS thi nhét

dugc nhim dén.

Vi du khéc, diéu kién dit trudc bao gém nhiéu nhém tai nguyén PUCCH duoc cAu
hinh trong mdt kich ban nhidu CC va cfing bao gdm mét kich ban nhiéu TRP. Kénh thir
nhét va kénh duoc lién két thir nhit tuong img v6i ciing mot thong tin TRP va RS thi nhat
va RS duoc lién két thie nhét tuong tmg v6i cing mot théng tin TRP. Lénh MAC CE mang
thong tin TRP. Gia dinh rang thong tin TRP dugc mang trong 1lénh MAC CE dugc st dung
d& chi béo ring TRP tuong (g v6i kénh thit nhat hoe RS thit nhét 1a TRP2. Theo phuong
an thuc hién & trén, trong trudng hop nhiéu nhém tai nguyén PUCCH duoc c4u hinh trong
mot kich ban nhiéu CC, thiét bi mang 6 thé sir dung 1énh MAC CE dé kich hoat hodc chi
béo thong tin quan hé khong gian ctia tAt ca cac tai nguyén PUCCH ctia nhoém tai nguyén
PUCCH thtt hai trén BWP thtt ba ctia CC thit hai trong danh sach CC thir hai lam thong tin
quan hé khong gian thir ba. TRP tuong tmg voi kénh tha nhét hoic RS thir nhit 1a TRP2
va do d6, thiét bi dau cubi co thé x4c dinh ring thong tin quan hé khong gian cua tat ca cic
tai nguyén PUCCH tuong (g v6i TRP2 trén tét ca cic BWP cua tht ca cac CC trong danh
séch CC thir hai 1 thong tin quan hé khong gian thit hai. Nghia 1a, khi thiét bi ddu cudi x4c
dinh thong tin quan hé khéng gian cuia kénh thi hai (hogc kénh duoc lién két thir nhét)
hodc RS thtt hai (hodc RS dugc lién két thi hai), thong tin quan hé khong gian cho mot
TRP tuong tmg v6i kénh thit nhit hogc RS thit nhét duge nhim dén.

Phin trén mb ta céch thiét bi dAu cudi xac dinh thng tin tham s6 cta kénh thir hai
hodc RS thit hai dya trén thong tin tham s6 ctia kénh thir nhét hodc RS thir nhét trong céc
kich ban ma trong d6 kich ban nhiéu TRP duoc két hop v6i hai didu kién dat truée khéc.
Cén luu ¥ ring trong trudng hop kich ban trong d6 nhidu TRP duge két hop voi mot didu
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kién dit truée khac bt ky, mot dbi tugng dugce xc dinh boi thiet bi du cubi 12 thong tin
tham s ctia kénh thir hai hodc RS tht hai trong cling mot TRP twong Gmg v6i kénh thir
nhét hoic RS thir nhit.

Ngoai ra, can luu ¥ thém rang “dinh danh” dugc md ta trong cac phuong an thuce
hién bat ky néu trén cling c6 thé c6 nghia 1a “chi muc”, khong bi gi¢i han trong cac phuong
4n thue hién cta sang ché. Vi dy, “dinh danh nhom tai nguyén PUCCH” ciing c6 thé duoc
goi 14 “chi myc nhém tai nguyén PUCCH”; vi du khac, “dinh danh tap tai nguyén SRS”

cling co thé duoc goi 1a “chi myc tap tai nguyén SRS”; va tuong tu.

Céc phuong an thuc hién cu thé ctia sang ché dugc md ta & trén. Cac phuong an
thuc hién khac déu thudc pham vi cta sang ché. Trong mot sb trudng hop, cac hanh dong
ho#ic budc dugc mo ta trong cac didm co thé dugc thuc hién theo thir tu khac véi thir tu
trong cac phuong an thuc hién, va dat dugc hiéu qué tuong tw. Ngoai ra, cac quy trinh duoc
mo ta trong cac hinh v& kém theo khong nhét thiét phai dugc thuc hién theo mot trinh tu
hodc th tu cu thé dé dat duoc cac két qua mong mudn. Theo mdt s6 phuong an thuc hién,

chip nhén va wu tién cho xir ly da tac vy vaxu ly song song.

Fig.2 1a so dd chu trac minh hoa thiét bi mang theo mot phuong an thyc hién cta

séng ché. Tham khao Fig.2, thiét bi mang 200 ¢6 thé bao gbm:

md dun cép nhat, kich hoat hodc chi bao 2 10, dugc cAu hinh dé cap nhat, kich hoat
hoic chi bao thong tin tham s6 ctia kénh thtt nhat hodc tin hiéu tham chiéu RS thir nhét
béng cach st dung 1énh phén tir didu khién CE kiém soat truy cap phuong tién MAC, trong
{6 théng tin tham s8 ctia kénh thir nhat hogc tin higu tham chiéu RS thu nhét duogc st dung
& xac dinh thong tin tham sé ctia kénh thr hai hodc RS thir hai theo mot didu kién dit
trede.

Théng tin tham s6 bao gdm it nhat mot trong truyén thong tin trang thai chi bao ciu
hinh truyén TCI, thong tin quan hé khong gian, va RS suy hao duong truyén PL; va didu
kién dit trude bao gbm it nhAt mot trong nhing didu sau: it nhat mot nhoém tai nguyén kénh
didu khién duong 1én vat Iy PUCCH dugc cAu hinh trén it nhat mot phén bing théng BWP;
nhiéu tai nguyén PUCCH dugc cAu hinh trong mot kich ban nhiéu CC; nhiéu nhém tai
nguyén PUCCH duoc cAu hinh trong mot kich ban nhiéu CC; kich ban nhiéu diém truyén
va nhin TRP; nhiéu tai nguyén tin hiéu tham chiéu thong tin trang thai kénh CSI-RS hodc
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nhidu tai nguyén tin hiéu tham chiéu 4m thanh SRS kénh dugc cu hinh trong kich ban
nhidu CC: nhidu PL RS va nhidu tap tai nguyén SRS dugc ciu hinh trong mot kich ban
nhidu CC; va khong c6 PL RS ndo cho kénh diu khién duong 1én vat Iy PUCCH hogc cho
tap tai nguyén SRS dugc céu hinh.

Theo mot phuong an thuc hién, thiét bi mang 200 con bao gém;

md-dun cAu hinh the nhit, duoc cdu hinh dé: trude khi thong tin tham sb cta kénh
thtt nhit hodc tin hiéu tham chiéu RS tht nhit dugc cap nhat, kich hoat hodc chi bao bang
cach st dung phén tir diéu khién CE kiém soét truy cip phuong tién MAC, cAu hinh it nhit
mdt danh sach séng mang thanh phan CC chung cho duong lén va dudng xudng bang cach
stt dung tin hidu diéu khién tai nguyén v6 tuyén RRC, trong d6 mdi CC trong it nhit mot

danh sdch CC chung & trang thai hoat déng hodc trang thai khong hoat dong.

Theo mdt phuong an thuc hién, cac CC trong it nhit mot danh sach CC chung dugc

d3t trong cing mot bang hodc cac bang khac nhau.

Theo mot phuong an thuc hién, néu cac CC dugce dit trong cac bang khac nhau, thi

danh sach CC mang thong tin bing tuong tmg véi cdc bang khac nhau.

Theo mdt phuong 4n thuc hién, kénh thir nhat bao gom tai nguyén PUCCH thix nhét
ctia nhom tai nguyén PUCCH thir nhét trén BWP tht nhét, hogc kénh thu nhét bao gdm tat
ca céc tai nguyén PUCCH ctia nhom tai nguyén PUCCH thir nhét trén BWP thir nhat.

Théng tin tham sé bao gbm thong tin quan hé khong gian, diéu kién dit trudce bao
gdm it nhit mot nhom tai nguyén PUCCH duoc cAu hinh trén it nhit mot phan béng thong
BWP va tai nguyén PUCCH cua m&i nhém tai nguyén PUCCH dugc dit trong cung mot
phén bing thong BWP.

MBS dun cip nhat, kich hoat hoéc chi bao 210 con dugce cAu hinh dé:

cap nhat, kich hoat hodc chi bdo thong tin quan hé khong gian cta kénh thir nhét
Jam thong tin quan hé khong gian thir nhat bing cach sir dyng 1énh MAC CE.

Theo mot phuong an thyc hién, kénh thir nhét bao gdm tai nguyén PUCCH tht hai
trén BWP thit hai ctia CC thir nhit trong danh sach CC tht nhit, hodc kénh thtr nhét bao
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gdm c4c tai nguyén PUCCH c6 cung dinh danh tai nguyén thir nhét trén tat ca cic BWP
cua tt ca cac CC trong danh sach CC thi nhat, hoic kénh thir nhit bao gdm tAt ca cAc tai
nguyén PUCCH trén tAt ca cac BWP cua tit ca cac CC trong danh sach CC thir nhit.

Thong tin tham s6 bao gém thong tin quan hé khong gian va diéu kién dit trude bao

gém nhiéu tai nguyén PUCCH dugc cAu hinh trong mdt kich ban nhiéu CC.
Mb-dun cip nhat, kich hoat hodc chi bdo 210 con duoc chu hinh dé:

cap nhat, kich hoat hodc chi bédo thong tin quan hé khong gian cta kénh thu nhét
lam théng tin quan hé khong gian thir hai bang cach st dung 1énh MAC CE.

Theo mot phuong 4n thyc hién, kénh thi nhAt bao gdm tét ca cac tai nguyén PUCCH
ctia nhém tai nguyén PUCCH thit hai trén BWP thit ba cua CC thir hai trong danh sach CC
thit hai, hodc kénh thtr nhit bao gdm tAt ca cac tai nguyén PUCCH cua cac nhém tai nguyén
PUCCH c6 cung dinh danh nhom tai nguyén thir nhét trén tit ca cac BWP ctia tit ca cac
CC trong danh sach CC thtt hai; hodc RS thu nhét bao gébm tAt ca cac tai nguyén PUCCH
cla tit ca cac nhom tai nguyén PUCCH trén tht ca cac BWP cua tit ca cac CC trong danh
sach CC thir hai.

Théng tin tham sb bao gbm thong tin quan hé khong gian va diéu kién dit trude bao

gdm nhiéu nhém tai nguyén PUCCH duoc cAu hinh trong mot kich ban nhiéu CC.
Mo6-dun cip nhat, kich hoat hodc chi bao 210 con duge cdu hinh dé:

cap nhét, kich hoat hodc chi bdo thong tin quan hé khong gian cta kénh thu nhét
1am théng tin quan hé khéng gian thit ba bang céch st dung 1énh MAC CE.

Theo mot phwong an thyc hién, RS thir nhit bao gdm tai nguyén SRS thir nhét trén
BWP thit tu ciia CC thit ba trong danh sach CC thit ba hodc RS thir nhét bao gom cdc ti
nguyén SRS c6 cing dinh danh tai nguyén thit hai trén tht ca cac BWP clia tat ca cac CC
trong danh sach CC thir ba, hodc RS thu nhét bao gdm tt ca cac tai nguyén SRS trén tat
c4 cac BWP cua tat ca cac CC trong danh sach CC thir ba.
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Théng tin tham s bao gbm thong tin quan hé khong gian, diéu kién dit trude bao
gdm nhiéu tai nguyén SRS duge cAu hinh trong mot kich ban nhiéu CC va tai nguyén SRS

13 tai nguyén SRS ban lién tuc hodc khong tudn hoan.
MBS dun cap nhat, kich hoat hodc chi bao 210 con duoc cAu hinh dé:

cip nhat, kich hoat hodc chi bdo thong tin quan hé khong gian ctia RS thir nhét 1am
thong tin quan hé khong gian thir tu béng cach st dung 1énh MAC CE; trong d6

tham s6 sir dung ciia mot tap tai nguyén SRS ma chira tai nguyén SRS thtr nhét dugc
cAu hinh thanh sach ma codebook, khong phai sach ma nonCodebook, hodc chuyén mach

dng-ten antennaSwitching.

Theo mdt phuong an thyc hién, mot RS ngudn trong thong tin quan h¢ khdng gian

ctia m&i tai nguyén SRS dugc cAu hinh dé 1am mot RS dudng xubng DL.

Theo mot phuong an thyc hién, kénh tht nhit 13 kénh dudng 1én hodc RS thir nhét
1a RS duong 1én. Thiét bi mang 200 con bao gbm:

mé dun cAu hinh th hai, dwoc ciu hinh d8 cu hinh cing mot RS nguén cho cung

mot théng tin quan hé khong gian ctia kénh dudng 1én hodc RS dudng 1én.

Theo m6t phuong an thyc hién, RS thir nhit bao gdm tai nguyén CSI-RS thut nhét
trén BWP thir nim ctia CC tht tu trong danh sach CC thir tw hodc RS thir nhét bao gdm
cac tai nguyén CSI-RS ¢6 cung dinh danh tai nguyén thtr ba trén tAt ca cac BWP cua tat ca
c4c CC trong danh sach CC thit twhodc RS thi nhAt bao gbm tt ca cdc tai nguyén CSI-RS
trén tit ca cac BWP cua tit ca cac CC trong danh sach CC thur tu.

Théng tin tham s6 bao gdm thong tin trang thai TCIL, didu kién dat truéc bao gdm
nhiéu tai nguyén CSI-RS dugc cAu hinh trong mot kich ban nhiéu CC, va mdi tai nguyén

CSI-RS 12 tai nguyén CSI-RS ban lién tuc hodc khong tudn hoan.
M6 dun cép nhat, kich hoat hodc chi bao 210 con dugc cdu hinh dé:

cap nhat, kich hoat hogc chi bdo thong tin trang thai TCI ctia RS thtr nhat 1am thong
tin trang thai TCI thir nhét bang cach st dung 1énh MAC CE.

28

28/77



49639

Theo mét phuong 4n thuc hién, tai nguyén CSI-RS duoc cAu hinh @8 do it nhat mot
trong c4c loai sau: thong tin trang thai kénh CSI, chi bao chét lugng kénh CQI, chi bao ma

trin tién ma héa PMI, chi bao xép hang RI va phat hién 16i chim.

Theo mdt phuong én thuc hién, thong tin tham sb bao gém thong tin trang thai TCL

Thiét bi mang 200 con bao gom:

mdt mé-dun cAu hinh th{ ba, dugc ciu hinh dé: ddi véi céc trang thai TCI voi cung
mdt dinh danh trang thai TCI, cAu hinh cac RS gin ddng vi loai QCL-TypeD gidng nhau
cho céc trang thai TCI cho cac dinh danh t& bao khéc nhau, va cAu hinh cac RS gan dong
vi loai QCL-TypeA va QCL-TypeD giéng hozc khac nhau cho céc trang thai TCI cho cling
mdt dinh danh t€ bao.

Theo mot phuong an thyc hién, RS thit nhét bao gdm tai nguyén SRS thir nhét trén
BWP thi sau ctia CC thit ndm trong danh sach CC thir ndm, hodc RS thir nhét bao gém cac
tap tai nguyén SRS ¢6 cung mdt dinh danh tap tai nguyén thi nhét trén tat ca cic BWP cua
tht ca cac CC trong danh sach CC thir nam, hodc RS tht nhét bao gdm tAt ci cac tap tai
nguyén SRS trén tht ca cac BWP cua tit ca cac CC trong danh sdch CC thu nam.

Théng tin tham s6 bao gdm PL RS va didu kién dit trude bao gdm nhiéu PL RS va
nhiéu tip tai nguyén tin hiéu tham chiéu am thanh SRS kénh duoc ciu hinh trong mot kich
ban nhiéu CC.

Mb dun cip nhét, kich hoat hodic chi béo 210 con dugc chu hinh dé:

c4p nhat, kich hoat hogc chi bdo PL RS ctia RS thir nhét 1am PL RS thtr nhét bing
céch str dung 1énh MAC CE.

Theo m6t phuong an thyuc hién, kénh thir nhét bao gdbm kénh didu khién duong 1én
vit Iy PUCCH hoic RS thir nhét bao gom tap tai nguyén SRS.

Théng tin tham s6 bao gdm PL RS va diéu kién dat trudce bao gbm khong c¢6 PL RS
ndo cho kénh didu khién duong 1én vat Iy PUCCH hodc cho mét tap tai nguyén SRS dugc
c4u hinh.

M6-dun cap nhat, kich hoat hoéc chi bao 210 con duoc cdu hinh dé:
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chi bao mot DL RS trong sb nhiéu DL RS béng cach st dung 1énh MAC CE.

DL RS bao gdm it nhit mét trong nhitng loai sau: DL RS trong thong tin quan hé
khong gian cia PUCCH hodc tai nguyén SRS trong tap tai nguyén SRS, mét DL RS duoc
lién két v6i thong tin quan hé khong gian cia PUCCH hodc tai nguyén SRS trong tap tai
nguyén SRS, va DL RS trong théng tin trang thai TCI cua mdt kénh dudng xubng dit
trude; trong d6 kénh dudng xudng dit trude 12 kénh dudng xubng duogc xac dinh theo quy

tic dat trudc.

Trong mdt phuong 4n thuc hién, diéu kién dit trude bao gém kich ban nhidu TRP,
va 1énh MAC CE mang thong tin tap tai nguyén diéu khién CORESET va/hodc thong tin
di8m truyén va nhan TRP.

Theo mdt phuong 4n thuc hién, thong tin CORESET va/hodc théng tin TRP dugc
sir dung dé chi bdo TRP tuong tmg v6i kénh thir nhét hodc RS thir nhét; hoic thong tin
CORESET va/hoic thong tin TRP duge st dung dé chi bao mot TRP twong Umg v6i kénh
thir hai hoic RS thir hai.

Thiét bi mang theo phwong 4n thuc hi¢n ndy cua sang ché c6 thé trién khai cac quy
trinh dugc thuc hién boi thiét bi mang trong phuong an thyuc hién néu trén. Pé tranh lap

lai, chi tiét khong dugc md ta lai & ddy.

Trong phuong an thuc hién clia sang ché, thiét bi mang cap nhat, kich hoat hodc chi
bao thong tin tham sé ctia kénh thir nhat hoic RS tht nhit bing cach sir dung 1énh MAC
CE, dé thibt bi dAu cuéi c6 thé xéc dinh théng tin tham s6 ctia kénh thit hai hodc RS thw
hai theo diéu kién dit trudc, dya trén thong tin tham s6 cta kénh tht nhét hoic RS thir
nhét. Diéu kién dit trude bao gbm it nhét mot trong nhiing didu sau: it nhat mot nhom tai
nguyén PUCCH duoc cAu hinh trén it nhat mot BWP; nhiéu tai nguyén PUCCH dugc chu
hinh trong mét kich ban nhidu CC; nhiéu nhém tai nguyén PUCCH dugc cAu hinh trong
mét kich ban nhidu CC; mot kich ban nhiéu TRP; nhiéu tai nguyén CSI-RS hodc nhiéu tai
nguyén SRS dugc cAu hinh trong mot kich ban nhiéu CC; nhiéu PL RS va nhiéu tap tai
nguyén SRS duoc cAu hinh trong mdt kich ban nhiéu CC; va khoéng c¢6 PL RS nao cho
PUCCH hoic tap tai nguyén SRS duoc cAu hinh. Do d6, trong phuong phap thuc hién nay,
phuong phap xac dinh thong tin tham s6 cuia kénh thir hai hodc RS thir hai trong cac didu
kién (kich ban) khac nhau dugc cai thién, va chi thong tin tham sé cua kénh thir nhat hoic
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RS thir nhét cin dugc cap nhat, kich hoat, hodc chi bao bang céach st dung 1énh MAC CE,
do d6 giam chi phi tin hiéu va d6 tré trong qua trinh chu hinh hoic chi bdo thong tin kénh.

Fig.3 la so dd cu tric minh hoa thiét bi d4u cudi theo mdt phuong an thuc hién cua

sang ché. Tham khao Fig.3, thiét bi dau cubi 300 c6 thé bao gom:

mb dun xéc dinh 310, duge cAu hinh dé x4c dinh théng tin tham s6 ctia kénh thit hai
hodc RS thit hai theo diéu kién dit trude, dya trén thong tin tham s6 ctia kénh thi nhat hodc
tin hiéu tham chiéu RS thtt nhét, trong d6 thong tin tham s6 ctia kénh tht nhit hodc tin hiu
tham chiéu RS thir nhit duoc thiét bi mang cap nht, kich hoat hodc chi béo bing cach st
dung 1énh phﬁn ttr didu khidn CE kiém soat truy cip phuong tién MAC.

Thong tin tham s6 bao gdm it nhit mot trong thong tin trang thai chi béo cAu hinh
truyén TCI, thong tin quan hé khong gian, va RS suy hao dudng truyén PL; va didu kién
dit trude bao gdm it nhét mot trong nhiing didu sau: it nhdt mot nhom tai nguyén kénh didu
khidn duong 1én vt Iy PUCCH duoc cu hinh trén it nhat mot phén bing thong BWP;
nhiéu tai nguyén PUCCH dugc cAu hinh trong mot kich ban nhiéu CC; nhiéu nhém tai
nguyén PUCCH duoc cu hinh trong mot kich ban nhiéu CC; kich ban nhiéu diém truyén
va nhian TRP; nhiéu tai nguyén tin hiu tham chiéu théng tin trang thai kénh CSI-RS hodc
nhidu tai nguyén tin hi¢u tham chiéu 4m thanh SRS kénh dugc cdu hinh trong kich ban
nhidu CC; nhiéu PL RS va nhiéu tip tai nguyén SRS dugc céu hinh trong mdt kich ban
nhidu CC; va khong c6 PL RS ndo cho kénh diéu khién duong 1én vét Iy PUCCH hode cho
tap tai nguyén SRS dugc cdu hinh.

Theo mo6t phuong an thyc hién, thiét bi d4u cudi 300 con bao gdm:

m6 dun nhén, dugc chu hinh d&: trudc khi xac dinh thong tin tham sb cta kénh thir
hai hoic RS thit hai theo diéu kién dit trude, dya trén thong tin tham s cua kénh thir nhét
hodc tin hi¢u tham chiéu RS tht nhét, nhan it nhét mdt danh sach CC chung ma dugc cAu
hinh cho dudng 1én va dudng xubng bdi thiét bi mang bang cach su dung tin hi¢u RRC,
trong d6 cac CC trong it nhit mot danh sach song mang thanh phén CC chung déu ¢ trang
thai hoat ddng hodc trang thai khong hoat dong.

Theo m6t phwong an thuc hién, cac CC trong it nhat mét danh sach CC chung dugc

dit trong cing mdt bing hodc cac bang khic nhau.
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Theo mot phuong &n thuc hién, néu cac CC dugce dit trong cac bang khac nhau, thi

danh sach CC mang thong tin bing twong (mg vdi cac bang khac nhau.

Trong mot phuong an thuc hién, thong tin tham s6 bao gém thong tin quan hé khong
gian, diéu kién dit trudc bao g@)m it nhAt mot nhom tai nguyén PUCCH dugc céu hinh trén
it nhat mot BWP va tai nguyén PUCCH ctia mdi nhom tai nguyén PUCCH duogc dét trong
ciing mét phan bing théng BWP.

M5 dun x4c dinh 310 con duge cdu hinh dé:

néu thong tin quan hé khéng gian cta kénh tha nhét duoc cip nhét, kich hoat hodc
chi béo bing cach str dung 1énh MAC CE 1a théng tin quan hé khong gian thir nhét, xac
dinh ring thong tin quan hé khong gian cta kénh thir hai 14 thong tin quan hé¢ khong gian
thit nhét.

Trong trudng hgp kénh thir nhét bao gbém tai nguyén PUCCH thur nhét ctia nhém tai
nguyén PUCCH tht nhét trén BWP thir nhét, hodc kénh thir nhét bao gdm tét ca cic tai
nguyén PUCCH ctia nhém tai nguyén PUCCH tht nhét trén BWP thir nhét, thi kénh thu
hai bao gdm t4t ca c4c tai nguyén PUCCH clia nhém tai nguyén PUCCH thir nhat.

Theo mot phuong an thuc hién, thong tin tham s6 bao gém thong tin quan hé khong
gian va diéu kién dat truéc bao gbm nhiéu tai nguyén PUCCH duoc cAu hinh trong mot

kich ban nhiéu CC.
Mb-dun xéc dinh 310 con duoc chu hinh dé:

néu théng tin quan hé khong gian ctia kénh thir nhét dugc cap nhat, kich hoat hodc
chi bao bing cach st dung 1énh MAC CE 1a thong tin quan hé khong gian th{r hai, thi xac
dinh rdng thong tin quan hé khong gian ctia kénh thir hai 1a thong tin quan hé khong gian
thir hai.

Trong trudng hop kénh thir nhédt bao gom tai nguyén PUCCH thit hai trén BWP thu
hai ctia CC thir nhét trong danh sach CC thir nhét, thi kénh th(r hai bao gom tai nguyén
PUCCH tht ba, trong d6 tai nguyén PUCCH thtt ba bao gdm it nhit mot trong nhiing loai
sau: tit ca cac tai nguyén PUCCH trén tAt ca cac BWP cia it nhat mot CC trong danh sach
CC thit nhét, tai nguyén PUCCH c6 cing dinh danh tai nguyén vdi tai nguyén PUCCH thur
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hai va trén tit ca cac BWP cua it nhdt mot CC trong danh sich CC thur nhét, tit ca cic tai
nguyén PUCCH trén CC thr nhét va tAt c cac tai nguyén PUCCH trén BWP thir hai; hodc

trong truong hop kénh thir nhit bao gdm céc tai nguyén PUCCH c6 cung m¢t dinh
danh tai nguyén thir nhét trén tit ca cac BWP cua tit ca cac CC trong danh sach CC thi
nhét, kénh thi hai bao gdm céc tai nguyén PUCCH c6 dinh danh tai nguyén thi nhét trén
tht ca cac BWP cua tit ca cac CC trong danh sach CC thir nhét; hodic

trong truong hop kénh thir nhit bao gbm tét ca cic tai nguyén PUCCH trén tat ca
cac BWP cua tit ca cac CC trong danh sach CC thir nhét, kénh thi hai bao gdm tit ca cac
t4i nguyén PUCCH trén tht ca cic BWP cua tat ¢4 cac CC trong danh sach CC thit nhét.

Trong mdt phuong an thyc hién, thong tin tham s6 bao gbém thong tin quan hé khong
gian va diéu kién d3t trudc bao gdm nhiéu nhém tai nguyén PUCCH duoc cAu hinh trong
mot kich ban nhiéu CC.

Mo dun xac dinh 310 con duoc cAu hinh dé:

néu thong tin quan hé khong gian ctia kénh thir nhét duoc cap nhat, kich hoat hodc
chi bdo bing cach sir dung 1énh MAC CE la thong tin quan hé khong gian thir ba, thi xac
dinh réng théng tin quan hé khong gian clia kénh thr hai 1a thong tin quan hé khong gian
th ba.

Trong truong hop kénh thir nhét bao gdm tit ca céc tai nguyén PUCCH ctia nhém
tai nguyén PUCCH thtt hai trén BWP thit ba ctia CC thi hai trong danh sach CC tht hai,
thi kénh thir hai bao gdm tit ca c4c tai nguyén PUCCH ctia nhém tai nguyén PUCCH thir
ba va nhém tai nguyén PUCCH thir ba bao gbm it nhét mot trong céc loai sau: tat ca cac
nhom ti nguyén PUCCH trén tit ca cac BWP ciia it nhat m6t CC trong danh sach CC thw
hai, cc nhém tai nguyén PUCCH c6 cung dinh danh nhém tai nguyén v6inhom tai nguyén
PUCCH thit hai va trén tit ¢ cac BWP ctia it nhat mot CC trong danh sach CC thir hai, tht
c4 cac nhom tai nguyén PUCCH trén CC thtr hai, va tt ca cac nhom tai nguyén PUCCH
trén BWP thir ba; hodc

trong truong hop kénh thir nhét bao gdm tAt ca cac tai nguyén PUCCH cua cdc nhom

tai nguyén PUCCH c6 cuing mdt dinh danh nhém tai nguyén thu nhét trén tat ca cac BWP

clia tht ca cac CC trong danh sach CC thir hai, kénh thir hai bao gbm tit ca cac tai nguyén
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PUCCH ciia cic nhém tai nguyén PUCCH c6 dinh danh nhom tai nguyén thi nhét trén tat
c4 cac BWP cuia tit ca cac CC trong danh sach CC thit hai; hodc

trong truong hop kénh thi nhét bao gdm tat ca céc tai nguyén PUCCH cua tat ca
cac nhom tai nguyén PUCCH trén tht ca cac BWP cua tit ca cac CC trong danh sach CC
thtr hai, kénh thi hai bao gdm tit ca cac tai nguyén PUCCH cta tAt ca cac nhom tai nguyén
PUCCH trén tit ca cac BWP cua tit ca cac CC trong danh sach CC thur hai.

Trong mdt phuong 4n thyc hién, thong tin tham s6 bao gbm thong tin quan hé khong
gian, didu kién dt trudc bao gbm nhiéu tai nguyén SRS dugc cAu hinh trong mot kich ban

nhidu CC va tai nguyén SRS 12 tai nguyén SRS bén lién tuc hodc khong tudn hoan.
Mb dun x4c dinh 310 con duge cu hinh dé:

néu thong tin quan hé khong gian ctia tai nguyén RS thir nhét duoc cap nhat, kich
hoat hodc chi bdo bang cach sit dung 1énh MAC CE la thong tin quan hé khong gian thir
tw, thi x4c dinh ring thong tin quan hé khong gian cua RS thir hai 1a thong tin quan hé
khong gian thir tu.

Trong trudng hop RS thit nhét bao gdm tai nguyén SRS thir nhét trén BWP tht tu
cta CC thit ba trong danh sich CC tht ba, thi RS thtt hai bao gdm tat ca céc tai nguyén
SRS ¢6 cung dinh danh tai nguyén véi tai nguyén SRS thir nhét va trén tit ca cic BWP cua
it nhat mot CC trong danh sach CC thit ba; hodc

trong truong hop RS thi nhét bao gdm cac tai nguyén SRS c6 cung mét dinh danh
tai nguyén tht hai trén tét ca cic BWP clia tht ¢ cic CC trong danh sich CC thir ba, thi
RS thit hai bao gbm cac tai nguyén SRS c6 cung dinh danh tai nguyén thtr hai trén tat ca
cac BWP cua tht ca cac CC trong danh sach CC thir ba; hodc

trong truong hop RS thu nhét bao gdm tt ca cac tai nguyén SRS trén tAt ca céc
BWP ciia tit ca cac CC trong danh sach CC thit ba, thi RS thir hai bao gbm tit ca céc tai
nguyén SRS trén t4t ca cac BWP cia tat ca cac CC trong danh sach CC thir ba; trong d6

tham sd st dung ctia mot tap tai nguyén SRS ma chtra tai nguyén SRS thir nhét dugc
cAu hinh thanh sach ma codebook, khong phai sach ma nonCodebook, hodc chuyén mach

ing-ten antennaSwitching.
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Trong mot phuong an thuc hién, thong tin tham s6 bao gém théng tin trang thai TCI,
didu kién dat trude bao gém nhiéu tai nguyén CSI-RS dugc céu hinh trong mdt kich ban
nhidu CC, va mdi tai nguyén CSI-RS Ia tai nguyén CSI-RS ban lién tuc hoic khong tuin

hoan.
M6 dun xéc dinh 310 con duoc céu hinh dé:

néu thong tin trang thai TCI cua tai nguyén RS thar nhét duogc cap nhat, kich hoat
hodc chi béo bang cach sir dung 1énh MAC CE la thong tin trang thai TCI thi nht, thi x4c
dinh ring thong tin trang thai TCI ctia tai nguyén RS thit hai 12 thong tin trang thai TCI thu
nhit.

Trong trudng hop RS thir nhit bao gbm tai nguyén CSI-RS thit nhét trén BWP thir
nim ctia CC thit tu trong danh sach CC thir tu, thi RS thir hai bao gbm céc tai nguyén CSI-
RS thir hai ¢6 cing mdt dinh danh tai nguyén CSI-RS véi tai nguyén CSI-RS thtr nhét va
trén tht ca cac BWP ciia it nhit mot CC trong danh sach CC thir tu; hodc

trong truong hop RS thir nhit bao gdm céc tai nguyén CSI-RS ¢6 cung mot dinh
danh tai nguyén thr ba trén tAt ca cac BWP cua tit ca cac CC trong danh sich CC thir tu,
thi RS thtt hai bao gdm céc tai nguyén CSI-RS c6 dinh danh tai nguyén thir ba trén tht ca
cac BWP cia tit ca cac CC trong danh sach CC thir tu; hodc

trong truong hop RS thi nhét bao gdm tét ca cac tai nguyén CSI-RS trén tAt ca cac
BWP cuia tit ca cac CC trong danh sich CC thur tu, thi RS thtr hai bao gbm tit ca cac tai
nguyén CSI-RS trén t4t ca cac BWP cua tht ca cac CC trong danh sach CC thir tu; trong d6

tai nguyén CSI-RS duoc cAu hinh d do it nhat mot trong cac tham s6 sau: thong tin
trang thai kénh CSI, chi bdo chét lwgng kénh CQL chi bdo ma tran tién ma hoa PMI, chi

béo x&p hang RI va phat hién 161 chum.

Trong mdt phuong an thuc hién, thong tin tham s6 bao gdm PL RS va diéu kién dit
treée bao gdm nhidu PL RS va nhiéu tap tai nguyén tin hi¢u tham chiéu am thanh SRS
kénh duoc cAu hinh trong mot kich ban nhidu CC.

Mod-dun xac dinh 310 con dugc cAu hinh dé:

35

35/77



49639

néu PL RS cta RS thir nhat duge cip nhat, kich hoat hodc chi bao bing cach st
dung 1énh MAC CE 1a PL RS thir nhét, hoic xé4c dinh ring PL RS cta RS thir hai 1a PL RS
thtr nhét, hodic x4c dinh ring dinh danh PL RS tuong tmg v6i PL RS ctia RS th hai 12 dinh
danh PL RS tuong tng voi PL RS tht nhét.

Trong trudng hop RS thit nht bao gdm tap tai nguyén SRS thi nhét trén BWP thtt
sau cta CC thit nam trong danh sach CC thir nam, thi RS thir hai bao gdm tép tai nguyén
SRS thit hai, trong d6 tap tai nguyén SRS thir hai bao gbm it nhit mot trong nhitng loai
sau: tap tai nguyén SRS c6 cling dinh danh tap tai nguyén SRS voi tép tai nguyén SRS thir
nhét va trén tit ca cac BWP cua it nhit mot CC trong danh sich CC thir nam, tap tai nguyén
SRS ¢6 it nhit mot tai nguyén SRS gidng voi tap tai nguyén SRS thir nhit va trén tit ca
céic BWP ciia it nhat mot CC trong danh sach CC thi nim va tét ca cic tap tai nguyén SRS
trén tht ca cac BWP cua it nhit mot CC trong danh sach CC th@ ndm; hodc

trong trudng hop RS thir nhét bao gdm cac tap tai nguyén SRS c6 cing mot dinh
danh tap tai nguyén thi nhét trén tit ca cac BWP cua tt ca cac CC trong danh sich CC thir
n#m, thi RS thir hai bao gbm céc tap tai nguyén SRS c6 dinh danh t4p tai nguyén thi nhét

trén tt ca cac BWP cua tit ca cac CC trong danh sach CC thtr ndm; hodc

trong truong hop RS thi nhét bao gdm tit ca cac tap tai nguyén SRS trén tht ca cic
BWP ciia tit ca cic CC trong danh sach CC thir nam, RS thi hai bao gbm tét ca cc tap tai
nguyén SRS trén tAt ca cac BWP ctia tAt ca cac CC trong danh sach CC thir nam.

Theo mdt phurong an thuc hién, mé-dun xac dinh 310 con dugc cAu hinh dé:

trong truong hop sb luong PL RS dugc thiét bi mang cu hinh cho thiét bi dau cudi
nhé hon hoic bing ngudng dat trude, thi xée dinh rang MAC CE c¢6 hiéu lyc trong it nhét
mot trong cac trudng hop sau:

khi MAC CE duogc nhén;
khi khoang thoi gian thir nhét trdi qua sau khi MAC CE duoc nhan;

khi thong tin x4c nhan cho MAC CE dugc gui;
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khi khoang thoi gian thit ba troi qua sau khi thong tin x4ac nhan cho MAC CE dugc
gu;
khi thiét bi mang nhén dugc thong tin xdc nhén; va

khi khoang thoi gian th hai tr6i qua sau khi thiét bi mang nhan duogc thong tin xac

nhan.
Theo m6t phuong 4n thuc hién, thiét bi dau cudi 300 con bao gém:

m6t mo-dun theo ddi va do, dugc cAu hinh dé: trong trudong hop s6 lugng PL RS
duge ciu hinh nhé hon hodc béng ngudng dit trude, thi tiép tuc theo ddi va do tat ca PL

RS duge cAu hinh béi thiét bi mang.

Trong mdt phuong 4n thyc hién, thong tin tham sb bao gff)m PL RS va diéu kién dit
truée bao gdm khdng c6 PL RS nao cho kénh didu khién duong 1én vat ly PUCCH hodc
cho tap tai nguyén SRS dugc cAu hinh.

Mob-dun xac dinh 310 con dugc cAu hinh dé:

xéc dinh PL RS ciia kénh thit hai hogc RS thit hai 1a DL RS trong s6 nhiéu RS duodng
xubng DL dugc chi béo bing cach st dung 1énh MAC CE; trong d6

kénh thir nhit bao gdbm mot PUCCH, hogc RS thi nhit bao gdm maot tap tai nguyén
SRS;

kénh thir hai bao gdm PUCCH, hozc RS thir hai bao gbm tap tai nguyén SRS; va

nhidu DL RS bao gdm it nhit mét trong nhitng loai sau: DL RS trong thong tin quan
hé khong gian ctia PUCCH hodc tai nguyén SRS trong tap tai nguyén SRS, mot DL RS
duoc lién két v6i thong tin quan hé khong gian ctia PUCCH hodc tai nguyén SRS trong tap
tai nguyén SRS, va DL RS trong thong tin trang thai TCI ctia kénh duong xubng dit trudc;
trong d6 kénh dudng xudng dit trude 1a kénh duong xubng dugc xéac dinh theo quy téc dat
trude.
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Theo m6t phuong 4n thyuc hién, kénh thtt hai 12 kénh dudng 1én hodc RS thir hai la
RS duong 1én, thong tin tham s6 12 thong tin quan hé khong gian hodc PL RS, va mdi CC
trong danh sach CC 1a mot CC c6 dudng 1én; va

CC c6 mdt dudng 1én bao gdm it nhét mét trong nhitng loai sau:

CC c6 mdt khe dudng 1én va/hodc mét ky hi¢u duong 1én duoc cAu hinh béng cach

st dung tin hiéu RRC;

CC c6 mot khe duong 1én va/hodc mot ky hidu duong 1én duge chi béo bang thong

tin didu khién dudng xubng DCI; va

CC duoc ciu hinh béng cach str dung tin hiéu RRC duoc dit gilta tham sb thtr nhat
va tham sb thtr hai va dugc DCI chi béo 1a CC c6 mét khe duong 1én va/hodc mot ky hiéu
dudng 1én, trong d6 tham s6 thit nhét bao gdm mot khe dudng xubng va/hoic mot ky higu
duong xubng, va tham s thtt hai bao gdm mot khe dudng 1én va/hogc mot ky hiéu duong

1én.

Theo mot phuong 4n thyc hién, kénh thit hai bao gdm kénh dugc lién két thir nhét
hogic RS thit hai bao gdm RS duoc lién két thir nhat; diéu kién dat tredc bao gbm mot kich
ban nhidu TRP; va 1énh MAC CE mang thong tin tap tai nguyén diéu khién CORESET

va/hodc thong tin diém truyén va nhan TRP.
M6 dun xac dinh 310 con dugc cAu hinh dé:

xéc dinh thong tin tham sé ciia kénh duoc lién két thu nhét hodc RS dugc lién két
thir nhat 1am thong tin tham s8 cta kénh thir nht hogc RS thit nhét; trong d6

kénh dugc lién két thir nhat bao gdm it nhat mot trong céc loai sau: kénh tuong ung
v6i thong tin CORESET, kénh tuong tmg v6i TRP duoc lién két v6i thong tin CORESET
va kénh tuong ting véi TRP tuong Ung véi thong tin TRP; va

RS dugc lién két thir nhét bao gdm it nhat mét trong nhimg loai sau: RS tuong ung
v6i thong tin CORESET, RS tuong tmg véi TRP duoc lién két voi thong tin CORESET va
RS tuong g v6i TRP tuwong ting v6i thong tin TRP.
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Theo mdt phuong an thyuc hién, thdng tin CORESET va/hodc thong tin TRP dugc
str dung dé chi bao TRP tuong tmg véi kénh thi nhit hodc RS thir nhat; hoic thong tin
CORESET va/hoic thong tin TRP duge st dung dé chi bao mdt TRP twong tmg véi kénh
thtt hai hoic RS thir hai.

Theo mot phuong 4n thuc hién, kénh thi nhét va kénh duoc lién ket thi nhét tuong
{ing v&i cing mot thong tin CORESET va/hogc thong tin TRP; va RS tht nhat va RS dugc
lién két thir nhit twong tmg v6i cling mdt thong tin CORESET va/hogc thong tin TRP.

Thiét bi dAu cubi theo phwong an thuc hién nay cua séng ché c6 kha ning thuc hién
cac quy trinh duoc thuc hién bai thiét bi diu cubi theo cac phuong an thuc hi¢n néu trén.

P4 tranh lap lai, chi tiét khong duge mo ta lai & day.

Trong phuong an thuc hién cla sang ché, thiét bi mang cép nhét, kich hoat hodc chi
béo thong tin tham sb ctia kénh thir nhét hoge RS thir nhét bang cach sir dung 1énh MAC
CE, dé thiét bi ddu cudi c6 thé xac dinh thong tin tham s0 clia kénh thi hai hodic RS thi
hai theo diéu kién dit trudce, dya trén thong tin tham s6 ctia kénh tha nhét hoic RS thir
nhat. Didu kién dit trude bao gdm it nhét mot trong nhimg didu sau: it nhét mot nhém tai
nguyén PUCCH dugc cAu hinh trén it nhit mét BWP; nhiéu tai nguyén PUCCH duoc cAu
hinh trong mdt kich ban nhidu CC; nhidu nhém tai nguyén PUCCH duge céu hinh trong
mét kich ban nhidu CC; mot kich ban nhiéu TRP; nhiu tai nguyén CSI-RS hodc nhiéu tai
nguyén SRS dugc cAu hinh trong mét kich ban nhieu CC; nhidu PL RS va nhiéu tép tai
nguyén SRS duoc cAu hinh trong mot kich ban nhiéu CC; va khong c6 PL RS nao cho
PUCCH hoic tap tai nguyén SRS duoc cAu hinh. Do d6, trong phuong phép thuc hién nay,
phuong phép x4c dinh thong tin tham sb ctia kénh thr hai hodc RS thir hai trong cac didu
kién (kich ban) khéc nhau dugc cai thién va chi thong tin tham s6 ctia kénh thir nhat hodc
RS thir nhét cAn duoc cap nhat, kich hoat, hodc chi bdo bing cach sit dung 1énh MAC CE,
do d6 giam chi phi tin hi¢u va do tré trong qua trinh cu hinh hoic chi bao thong tin kénh.

Fig.4 1a so dd khéi minh hoa thiét bi dau cudi theo mot phuong an thyuc hién khac
cua sang ché. Thiét bi dau cudi 400 dugc minh hoa trong Fig.4 bao gém it nhat mot bd xir
1y 401, bo nhé 402, it nhat mot giao dién mang 404 va giao dién ngudi ding 403. Cac thanh
phén cua thiét bi diu cudi 400 dugc ghép ndi v6i nhau bang cich st dung hé thdng bus

405. C6 thé hidu ring hé théng bus 405 dugc céu hinh dé thuc hién giao tiép két ndi gitta
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cac thanh phan nay. Hé théng bus 405 c6 thé bao gdm khéng chi bus dit liéu ma con bao
gbm bus ngudn, bus diéu khién va bus tin hiéu trang thai. Tuy nhién, dé& mo ta 13 rang, cac

bus khéc nhau trong Fig.4 dugc ky hiéu 1a hé théng bus 405.

Giao dién ngudi ding 403 ¢6 thé bao gdm man hinh, ban phim hogc thiét bi nhip

chuét, vi du: chudt, bi xoay (trackball), bang cam g hodc man hinh cam tng.

C6 thé hidu ring bd nhé 402 trong phuong 4n thyc hién nay cla sang ché c6 thé 1a
b6 nhd bay hoi hodc bo nhé khong bay hoi, hodc c6 thé bao gém ca bd nhd bay hoi va bd
nh¢é khong bay hoi. B nhd khong bay hoi ¢6 thé 13 b6 nhé chi doc (Read-Only Memory,
ROM), bd nhé chi doc ¢ thé lap trinh (Programmable ROM, PROM), b nh¢ chi doc 1ap
trinh c6 thé x6a (Erasable PROM, EPROM), bd nh¢ chi doc 14p trinh ¢6 thé x6a bang dién
(Electrically EPROM, EEPROM) hodc b6 nhé flash. B nhé bay hoi co thé 14 bd nhé truy
cap ngAu nhién (Random Access Memory, RAM) va déng vai trd nhur mot b nhé dém bén
ngoai. Nhiam myc dich minh hoa va khong ding dé gi6i han, nhiéu dang RAM kha dyng,
vi du, bd nhé truy cap nghu nhién tinh (Static RAM, SRAM), b nh¢ truy cap ngiu nhién
dong (Dynamic RAM, DRAM), b$ nh¢ truy cap ngiu nhién dong ddng bd (Synchronous
DRAM, SDRAM), bd nhé truy cép ngiu nhién dong ddng bo toc do dit liéu kép (Double
Data Rate SDRAM, DDR SDRAM), by nhé truy cap ngau nhién dong ddng bd nang cao
(Enhanced SDRAM, ESDRAM), bd nh¢ truy cap ngiu nhién dong dbng bo (Synchlink
DRAM, SLDRAM), va by nhé truy cép ngiu nhién rambus tryc tiép (Direct Rambus RAM,
DRRAM). B6 nh¢ 402 trong hé théng va phuong phép dugc md ta trong cac phuong an
thuc hién cla sang ché nhim bao gdm nhung khong giéi han & nhiing bo nhé nay va bit

ky loai b nhd phit hop nao khac.

Trong mot sb6 phuong 4n thyc hién, b nhd 402 hwu trit cac phan ti sau: mo-dun
thuc thi hodc chu trac dit liéu, ho#ic tp hop con ctla ching, hoic tdp hop md& rong cua

chiing: hé didu hanh 4021 va chuong trinh tng dung 4022.

Hé diéu hanh 4021 bao gdm céc chuong trinh hé théng khic nhau, chéng han nhu
16p khung, 16p thu vién nhan va 16p trinh didu khién, va dugc cdu hinh 8 trién khai céc
dich vu co ban khac nhau va xir Iy céc tac vu dua trén phén ctng. Chuong trinh img dung
4022 bao gdm cic chuong trinh tmg dung khac nhau, ching han nhu trinh phat da phuong
tién (Media Player), va trinh duyét (Browser), va dugc chu hinh d& trién khai cc dich vu
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{mg dung khac nhau. Chuong trinh tridn khai cac phuong phap theo cdc phuong an thuc

hién ctia sang ché c6 thé dugc bao gdm trong chuong trinh img dung 4022.

Theo phuong 4n thuc hién cua sang ché, thiét bi dau cubi 400 con bao gém mot
chuong trinh may tinh dugc luu trit trong bd nhé 409 va c6 kha ning chay trén bo xu ly
410. Khi chuong trinh may tinh dugc thuc thi boi bo xit 1y 401, budce sau duge thuc hién:

xac dinh thong tin tham sb cia kénh thit hai hodc RS thi hai theo diéu kién dat
freée, dua trén thong tin tham s6 ciia kénh thir nhét hoge tin hiéu tham chiéu RS thi nhit,
trong d6 thong tin tham s6 ctia kénh thir nhit hodc tin hiéu tham chiéu RS thtr nhit duge
cap nhét, kich hoat, hodc dugc chi bao boi thiét bi mang bang cich st dung lénh phﬁn to
didu khién CE kidm soat truy cip phuong tién MAC.

Théng tin tham s6 bao gdm it nhit mot trong thong tin trang thai chi bao cAu hinh
truyén TCI, thong tin quan h¢ khong gian, va RS suy hao duong truyén PL; va diéu kién
dat trude bao gbm it nhéit mot trong nhing didu sau: it nht mot nhom tai nguyén kénh didu
khién dudng 1én vat Iy PUCCH duogc cAu hinh trén it nhit mot phan bing thong BWP;
nhiu tai nguyén PUCCH dugc chu hinh trong mdot kich ban nhidu CC; nhiéu nhém tai
nguyén PUCCH dugc céu hinh trong mot kich ban nhidu CC: kich ban nhiéu diém truyén
vanhan TRP; nhiéu tai nguyén tin hiéu tham chiéu thong tin trang thai kénh CSI-RS hodc
nhidu tii nguyén tin hiéu tham chiéu am thanh SRS kénh duge cAu hinh trong kich ban
nhidu CC; nhiéu PL RS va nhiéu tap tai nguyén SRS duge chu hinh trong mdt kich ban
nhidu CC; va khong ¢6 PL RS nao cho kénh diéu khién duong lén vat Iy PUCCH hodc cho
tap tai nguyén SRS dugc cAu hinh.

Céc phuong phéap theo cac phuong an thuc hién cla sang ché ¢ thé duge ap dung
cho bd xir Iy 401 hodc duogc thuc hién boi bd xtt Iy 401. Bo xtt ly 401 c6 thé 1a chip mach
tich hop c6 kha nang x ly tin hiéu. Trong qua trinh trién khai, cac budc ctua phuong phap
¢6 thé duge thyc hién bang mach logic tich hop cta phén cimg trong bd xir Iy 401 hodc
bing 1énh phin mém. B xr 1y 401 c6 thé 1a b xit Iy da ndng, bd xir ly tin hi¢u ky thuat
sb (Digital Signal Processor, DSP), mach tich hop chuyén dung (Application Specific
Integrated Circuit, ASIC), mang cdng c6 thé 18p trinh dang trudng (Field Programmable
Gate Array, FPGA) hoc thiét bi logic c6 thé 14p trinh khdc, cbng roi hodc thiét bi logic

ban din hoiic bo phan phn clmg rdi va bo xir Iy ¢6 the tridn khai hodc thuec thi cac phuong
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phap, budc va so 5 khéi logic trong cdc phuong an thuc hién cua sang ché. Bo xit 1y da
ning c6 thé 1a bd vi xir 1y hodc bét ky bd xir ly thong thuong nao. Cac budce cua phuong
phép c6 tham chiéu dén cac phuong an thuc hién cla sang ché c6 thé dugc thyc hién truc
tiép boi bo xur ly giai ma phén cting, hodc c6 thé duoc thuc hién bing t6 hop phan ctmg va
m6-dun phén mém trong bd xur ly giai ma. M6 dun phﬁn mém c6 thé duoc dit trong mot
phuong tién luu trit co thé doc dugc bang may tinh phé bién trong cung linh vuc k¥ thuat,
chéng han nhu bd nhé truy cap ngau nhién, bd nh¢ flash, bd nhd chi doc, bd nhé chi doc
c6 thé lap trinh hodc bd nhé 1ap trinh c6 thé x6a biang dién, hodc bd ghi. Phuong tién Iuu
trit ¢6 thé doc dugc béng may tinh duoc dit trong bd nhG 402, va bd xtr Iy 401 doc thong
tin trong bd nh& 402 va két hop voi phén cimg dé thyc hién cac budc cta phuong phép néu
trén. Cu thé, mot chuong trinh mdy tinh duge luu trit trong phuong tién luu trit co thé doc
duge dugc bing may tinh va khi chuong trinh may tinh duoc thuc thi bai bo xur ly 401,

thuc hién cac budc ciia phuong phap xac dinh thong tin kénh néu trén.

C6 thé hidu ring cac phuong 4n thuc hién theo sang ché c6 thé duoc trién khai boi
phén cimg, phan mém, phén sun, phan mém trung gian, vi mi hodc t6 hop cta chiing. Pé
trién khai bang ph?ln cung, don vi xtr 1y co thé dugc trién khai trong mot hodc nhidu mach
tich hop chuyén dung (Application Specific Integrated Circuit, ASIC), b6 xur Iy tin hi¢u k¥
thuat s6 (Digital Signal Processor, DSP), thiét bi xir ly tin hiu k¥ thuét s6 (DSP Device,
DSPD), thiét bi logic c6 thé 1ap trinh (Programmable Logic Device, PLD), mang cong 1ap
trinh dang truong (Field-Programmable Gate Array, FPGA), bo xtt ly da ning, bd didu
khién, b0 vi didu khién, bo vi xtr Iy va cac don vi dién tir khac dé thuc hién cac chitc néng

duoc mo ta trong sang ché, hodc t6 hop ctia chung.

P4 trién khai bing phn mém, cac ky thuat dugc mo ta trong cac phuong an thuc
hién cta sang ché c6 thé dugc thuc hién boi cac md dun (chrfmg han nhu quy trinh va chirc
nang) thuc hién céc chirc ning dugc mo ta trong cac phuong an thuc hién cua sang ché.
Ma phin mém c6 thé dugc hru trong bd nhé va duogc thyc thi bsi b xir 1y. BO nhd ¢6 thé

duoc thyuc hién bén trong hodc bén ngoai bd xtr ly.

Theo tiy chon, khi chuong trinh may tinh duoc thuc thi boi bo xur Iy 401, con thé

thuc hién budc sau:
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trude khi xac dinh thong tin tham s6 cia kénh tht hai hodc RS thir hai theo didu
kién dit trudce, dua trén thong tin tham 6 cia kénh thit nhit hodc tin hiéu tham chiéu RS
thir nhat, nhan it nhit mot danh sach CC chung dugc cAu hinh cho duong 1én va duong
xubng boi thiét bi mang bing cach sir dung tin hiéu RRC, trong d6 cic CC trong it nhit
mot danh sach séng mang thanh phan CC chung déu & trang thai hoat dong hodc trang thai
khong hoat dong.

Theo tity chon, cac CC trong it nhAt mot danh sach CC chung duoc dat trong cung

mdt bang hodc cac bang khéac nhau.

Theo tuy chon, néu cac CC dugc dit trong cac bang khac nhau, thi danh sach CC

mang théng tin bang twong mg vdi cac bang khac nhau.

Theo tuy chon, thong tin tham s6 bao gdm thong tin quan hé khong gian, diéu kién
dat trude bao gém it nhit mot nhom tai nguyén PUCCH dugc cAu hinh trén it nhat mot
BWP va tai nguyén PUCCH cua mdi nhém tai nguyén PUCCH dugc dit trong cung mot
phan bing thong BWP.

Khi chuong trinh may tinh dugc thuc thi boi bd xit 1y 401, con co thé thuc hién bude

sau:

néu thong tin quan hé khong gian cua kénh thtr nhit dugc cap nhat, kich hoat hodc
chi bao bing cach st dung 1énh MAC CE la thong tin quan hé khong gian thir nhét, thi x4c
dinh ring thong tin quan hé khong gian cua kénh thir hai 14 thong tin quan hé khong gian
thi nhat.

Trong truong hop kénh thir nhét bao gdm tai nguyén PUCCH thur nhét ctia nhom tai
nguyén PUCCH thtr nhét trén BWP thu nhét, hoiic kénh thi nhét bao gdm tt ca céc tai
nguyén PUCCH ctia nhém tai nguyén PUCCH thtt nhét trén BWP thr nhét, thi kénh tht
hai bao gdm tAt ca cc tai nguyén PUCCH ctia nhém tai nguyén PUCCH thr nht.

Theo tity chon, thong tin tham s6 bao gbém thong tin quan hé khong gian va diéu
kién dit trude bao g(‘“)m nhiéu tai nguyén PUCCH dugc cAu hinh trong mot kich ban nhiéu
CC.
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Khi chuong trinh mdy tinh duoc thuc thi bdi bo xtr 1y 401, con c6 thé thuc hién buéde

sau.

néu thong tin quan hé khong gian ctia kénh thir nhét duoc cap nhat, kich hoat hodc
chi bao bang cach sir dung 1énh MAC CE 14 thong tin quan hé khong gian thi hai, thi xac
dinh ring thong tin quan hé khong gian ctia kénh thit hai 1a thong tin quan hé khong gian
th hai.

Trong trudng hgp kénh thi nhét bao gdm tai nguyén PUCCH thr hai trén BWP tht
hai ciia CC thir nhit trong danh sach CC thir nhét, kénh thir hai bao gdm tai nguyén PUCCH
thtt ba, trong d6 tai nguyén PUCCH thtt ba bao gdm it nhat mot trong nhing loai sau: tht
ca cac tai nguyén PUCCH trén tht ca cac BWP ctia it nhat mot CC trong danh sach CC thir
nhét, tai nguyén PUCCH c6 cung dinh danh tai nguyén v6i tai nguyén PUCCH thtt hai va
trén t4t ca cac BWP ciia it nhét mot CC trong danh sach CC thr nhat, tAt ca cac tai nguyén
PUCCH trén CC thit nhAt va tét ca céc tai nguyén PUCCH trén BWP thit hai; hodc

trong truong hop kénh thi nhét bao gdm céc tai nguyén PUCCH c6 cung mot dinh
danh tai nguyén tht nhét trén tit ca cac BWP cua tt ca cac CC trong danh sich CC thur
nhét, kénh tht hai bao gdm cac tai nguyén PUCCH c6 dinh danh tai nguyén thir nhét trén
tAt ca cac BWP cua tit ca cac CC trong danh sach CC thir nhét; hoic

trong truong hop kénh thi nhét bao gdm tit ca cac tai nguyén PUCCH trén tAt ca
cic BWP ctia tit ca cac CC trong danh sach CC thit nhét, thi kénh thir hai bao gom tat ca
céc tai nguyén PUCCH trén tht ca caic BWP cita tit ca cac CC trong danh sach CC thu nhét.

Theo tuy chon, thong tin tham s6 bao gdém thong tin quan hé khong gian va didu
kién dit trudc bao gdm nhidu nhém tai nguyén PUCCH duogc ciu hinh trong mot kich ban

nhiéu CC.

Khi chuong trinh méy tinh dwoc thuc thi bai b xtt 1y 401, con c6 thé thuc hién budce

sau:

néu théng tin quan hé khong gian cua kénh thir nhit duogc cap nhat, kich hoat hodc
chi béo bing cach sir dung 1énh MAC CE la thong tin quan hé khong gian thir ba, thi xac
dinh réng thong tin quan hé khong gian ctia kénh thir hai 12 thong tin quan hé khong gian
thir ba.
44

44177



49639

Trong trudng hop kénh thir nhit bao gdm tt ca cac tai nguyén PUCCH cla nhém
tai nguyén PUCCH thtr hai trén BWP thit ba ctia CC tht hai trong danh sach CC thir hai,
thi kénh thtt hai bao gdm tit ca cac tai nguyén PUCCH cta nhém tai nguyén PUCCH thu
ba va nhém tai nguyén PUCCH thtr ba bao gbm it nhét mot trong céc loai sau: tAt ca cAc
nhom tai nguyén PUCCH trén tAt ca cac BWP cua it nhit mot CC trong danh sach CC thu
hai, c4c nhom tai nguyén PUCCH c6 ciing dinh danh nhém tai nguyén v6i nhom tai nguyén
PUCCH thtt hai va trén tit ca cac BWP cua it nhat mot CC trong danh sich CC thir hai, tAt
c4 cac nhom tai nguyén PUCCH trén CC thit hai, va tt ca cac nhom tai nguyén PUCCH
trén BWP thir ba; hodc

trong trueong hop kénh thir nhét bao gbm tit ca céc tai nguyén PUCCH cua cac nhom
tai nguyén PUCCH c6 cing mdt dinh danh nhém tai nguyén thir nhét trén tit ca cic BWP
ctia tt ca cac CC trong danh sach CC thtr hai, kénh thtt hai bao gbm tit ca cac tai nguyén
PUCCH ctia cic nhém tai nguyén PUCCH c6 dinh danh nhém tai nguyén tht nhét trén tat
c& cac BWP ciia tit ca cac CC trong danh sach CC thi hai; hodc

trong trudng hop kénh thir nhit bao gdm tit ca cac tai nguyén PUCCH cua tat ca
cac nhom tai nguyén PUCCH trén tAt ca cac BWP cua tt ca cac CC trong danh sach CC
thi hai, thi kénh thr hai bao gdm tit ca cac tai nguyén PUCCH cuia tAt ca cac nhom tai
nguyén PUCCH trén tAt ca cac BWP ctia tt ca cac CC trong danh sach CC thit hai.

Theo tuy chon, thong tin tham s6 bao gém thong tin quan hé khong gian, diéu kién
it trude bao gdm nhiéu tai nguyén SRS duoc cu hinh trong mdt kich ban nhiéu CC va

tai nguyén SRS 1a tai nguyén SRS ban lién tuc hoic khong tudn hoan.

Khi chuong trinh mdy tinh dugc thyc thi béi b xir 1y 401, con ¢o thé thuc hién budc

sau.

néu thong tin quan hé khong gian cta RS thi nhét dugc cap nhét, kich hoat hodc chi
bao bing cach sir dung 1énh MAC CE la thong tin quan hé khong gian thit tu, thi xdc dinh
rng thong tin quan hé khong gian cua RS th hai 14 thong tin quan hé khong gian thir tu.

Trong trudng hop RS thit nhit bao gdm tai nguyén SRS thir nhét trén BWP thtt tu
cta CC thtt ba trong danh sach CC thir ba, RS thi hai bao gbm tat ca cac tai nguyén SRS
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¢6 cing dinh danh tai nguyén vdi tai nguyén SRS thir nhat va trén tat ca cic BWP cua it
nhit mot CC trong danh sich CC thir ba; hodc

trong truong hop RS thi nhét bao gdm céc tai nguyén SRS c¢6 ciing mét dinh danh
tai nguyén thir hai trén tht ca cac BWP cua tit ca cac CC trong danh sach CC thit ba, thi
RS thtt hai bao gdm cac tai nguyén SRS c6 dinh danh tai nguyén thir hai trén tit ca cac

BWP cua tit ca cac CC trong danh sach CC thir ba; hodc

trong truong hop RS thu nhit bao gbm tAt ca cac tai nguyén SRS trén tit ca cic
BWP ciia tit ¢4 cdc CC trong danh sich CC thir ba, RS thir hai bao gom tit ca cic tai
nguyén SRS trén tAt ca cac BWP ctia tht ca cac CC trong danh sach CC thit ba; va tham sb
st dung ctia tap tai nguyén SRS ma chira tai nguyén SRS thir nhit dugc cAu hinh thanh
sach mi codebook, khong phai sich md nonCodebook, hodc chuyén mach #ng-ten

antennaSwitching.

Theo tuy chon, thong tin tham s6 bao gdm thong tin trang thai TCI, diéu kién dat
tréc bao gdm nhidu tai nguyén CSI-RS duoc chu hinh trong mot kich ban nhidu CC, va
mdi tai nguyén CSI-RS 12 tai nguyén CSI-RS ban lién tuc hodc khong tudn hoan.

Khi chuong trinh may tinh dugc thyc thi b&ibd xtr 1y 401, con ¢ thé thuc hién budc

sau.

néu thong tin trang thai TCI ctia RS th nhét duogc cip nhat, kich hoat hodc chi bao
béng cach str dung 1énh MAC CE la thong tin trang thai TCI tht nhét, thi x4c dinh réng
thong tin trang thai TCI cua RS thwr hai la thong tin trang thai TCI thi nhat.

Trong trudng hop RS thir nhit bao gom tai nguyén CSI-RS thu nhit trén BWP thtt
niam cia CC thi tu trong danh sach CC tht tu, thi RS tht hai bao gbm tai nguyén CSI-RS
thit hai c6 ciing dinh danh tai nguyén CSI-RS véi tai nguyén CSI-RS tht nhét va trén tit
ca cac BWP cua it nhat mot CC trong danh sach CC thir tu; hodc

trong trudng hop RS thir nhit bao gdm céc tai nguyén CSI-RS ¢6 clng mot dinh
danh tai nguyén thir ba trén tAt ca cac BWP cua tht ca cac CC trong danh sach CC thi tu,
thi RS thit hai bao gdm céc tai nguyén CSI-RS c6 dinh danh tai nguyén thi ba trén tat ca
cdc BWP cuia tit ca cac CC trong danh sach CC thir tu; hodc

46

46/77



49639

trong truong hop RS thir nhét bao gdm tit ca c4c tai nguyén CSI-RS trén tht ca cac
BWP cua tAt ca cac CC trong danh sach CC tht tu, RS thir hai bao gbm tit ca cac tai nguyén
CSI-RS trén tit ca cac BWP cua tit ca cac CC trong danh sach CC thir tw; trong d6

tai nguyén CSI-RS dugc cAu hinh d do it nhit mot trong cac loai sau: thong tin
trang thai kénh CSI, chi bao chét lwvong kénh CQI, chi bdo ma trén tién ma hoa PMI, chi

b4o xép hang RI va phat hién 16i chim.

Theo tiy chon, thong tin tham sb bao gém PL RS va diéu kién dit trudc bao gém
nhidu PL RS va nhiéu tap tai nguyén tin hiéu tham chiéu 4m thanh SRS kénh dugc ciu
hinh trong mdt kich ban nhiéu CC.

Khi chuong trinh mdy tinh duoc thuc thi boi bo xur 1y 401, con c6 thé thuc hién buédc

sau:

néu PL RS cia RS thit nhit duge cap nhat, kich hoat hodc chi bao béng cach su
dung 1énh MAC CE 1a PL RS tht nhét, thi x4c dinh ring PL RS ctia RS thir hai 1a PL RS
thit nhét, hoiic xac dinh ring mot dinh danh PL RS tuong tmg v6i PL RS cta RS thir hai 1a
dinh danh PL RS tuong tmg v6i PL RS thi nhét.

Trong trudng hop RS thir nhét bao gdm tap tai nguyén SRS thir nhét trén BWP thtt
sau cia CC thir nim trong danh sich CC thir nam, thi RS thir hai bao gbm tp tai nguyén
SRS thit hai, trong d6 tap tai nguyén SRS thir hai bao gbm it nhét mot trong nhing loai
sau: tap tai nguyén SRS ¢6 cung dinh danh tap tai nguyén SRS véi tap tai nguyén SRS thi
nhit va trén tht ca cac BWP cua it nhat mot CC trong danh sach CC thit ndm, cdc tap tai
nguyén SRS c6 it nhét mot tai nguyén SRS gibng voi tap tai nguyén SRS thir nhét va c6
trén tht ca cac BWP cua it nhit mot CC trong danh sich CC tht ndm va tAt ca cac tap tai

nguyén SRS trén tAt ca cac BWP ctia it nht mot CC trong danh sach CC thu nam; hodc

trong truong hop RS thi nhét bao gdm cac tap tai nguyén SRS c6 cung mot dinh
danh t4p tai nguyén thur nhét trén tt ca cac BWP cua tht ca cac CC trong danh sach CC thir
nam, thi RS thit hai bao gdm céc tap tai nguyén SRS c6 dinh danh tap tai nguyén thu nhét

trén tAt ca cac BWP cua tit ca cac CC trong danh sich CC thir nam; hodc
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trong treong hop RS thir nhét bao gdm tit ca cac tap tai nguyén SRS trén tAt ca cac
BWP ciia tit ca cac CC trong danh sich CC thir nam, thi RS thi hai bao gbm tit ca cac tap
tai nguyén SRS trén tht ca cac BWP cua tit ca cac CC trong danh sach CC thir nam.

Theo tuy chon, khi chuong trinh mdy tinh dugc thuc thi béi bo xtr 1y 401, con ¢

thé thyc hién budc sau:

trong truong hop s6 lugng PL RS dugc thiét bi mang c4u hinh cho thiét bi nhé hon
hoic bang ngudng dat trude, thi xac dinh ring MAC CE c6 hiéu luc trong it nhit mot trong
cac truong hop sau:

khi MAC CE duogc nhén;
khi khoang thoi gian thir nhét troi qua sau khi MAC CE duoc nhan;
khi thong tin xac nhan cho MAC CE duoc giri;

khi khoang thoi gian thir ba trdi qua sau khi thong tin xac nhan cho MAC CE dugc

guri;
khi thiét bi mang nhan dugc thong tin xac nhén; va

khi khoang thoi gian thi hai trdi qua sau khi thiét bi mang nhan dugc thong tin xac
nhan.

Theo tiy chon, khi chuong trinh may tinh dugc thuc thi béi bd xtr Iy 401, con co

thé thuc hién budc sau:

trong truong hop sb lugng PL RS dugc chu hinh nhé hon hoic bing ngudng dit
trude, ludn duy tri theo ddi va do tht ca PL RS dugc thiét bi mang cAu hinh.

Theo tuy chon, thong tin tham s6 bao gdm PL RS va didu kién dit truéc bao gém
khong c6 PL RS nao cho kénh diéu khién dudng 1én vét Iy PUCCH hodc cho tap tai nguyén
SRS dugc cu hinh.

Khi chuong trinh méy tinh dugc thyc thi bai bo xir Iy 401, con o thé thyc hién buéde

sau.
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xéc dinh PL RS ctia kénh thir hai hogc RS thir hai 1a DL RS trong s6 nhiéu RS dudng
xubng DL dugc chi bdo béng cach st dung 1énh MAC CE; trong do

kénh thit nht bao gdm mot PUCCH, hogc RS thir nhét bao gbm mat tap tai nguyén
SRS;

kénh thit hai bao gdm PUCCH, hodc RS thir hai bao gbm tap tai nguyén SRS; va

nhidu DL RS bao gdm it nhit mot trong nhitng loai sau: DL RS trong thong tin quan
hé khong gian cia PUCCH hodc tai nguyén SRS trong tap tai nguyén SRS, mét DL RS
duoc lién két véi thong tin quan hé khong gian cua PUCCH hodc tai nguyén SRS trong tap
tai nguyén SRS, va DL RS trong thong tin trang thai TCI cta kénh duong xubng dit trudce;
trong d6 kénh dudng xudng dit trudce 1a kénh duong xubng duge xac dinh theo quy thc dat

trude.

Theo tury chon, kénh thir hai 14 kénh duong 1én hodc RS thtt hai 1a RS dudng 1én,
thong tin tham s6 14 thong tin quan hé khong gian hodc PL RS, va mdi CC trong danh sach
CC 14 CC c6 duong lén; va

CC c6 mdt dudng 1én bao gdm it nhit mot trong nhiing loai sau:

CC c6 mét khe dudng 1én va/hodc mot ky higu duong 1én dugc cAu hinh bang cach

str dung tin hiéu RRC;

CC c6 mot khe duong 1én va/hodc mot ky hiéu duong 1én dugce chi bao bang thong

tin didu khién duong xudng DCI; va

CC dugc cAu hinh bé‘mg cach st dung tin hiéu RRC duoc dat gitta tham s& thi nhit
va tham s6 thi hai va dugc DCI chi bao 1a CC ¢ mot khe dudng 1én va/hodc mot ky hiéu
duong 1én, trong d6 tham s6 thir nhat bao gdm mdt khe duwong xudng va/hodc mot ky hiéu
duong xubng, va tham sb thir hai bao gf‘)m mot khe duong 1én va/hodc mot ky higu duong

1én.

Theo tuy chon, kénh thir hai bao gdm kénh duoc lién két thir nhit hoic RS thir hai
bao gdm RS duoc lién két thir nhat; va
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diéu kién dit trudce bao gém mot kich ban nhiéu TRP, va 1énh MAC CE mang thong
tin tap tai nguyén diéu khién CORESET va/hogc thong tin di8m truyén va nhan TRP.

Khi chuong trinh may tinh dugc thyc thi béi bo xtr 1y 401, con c6 thé thue hién bude

sau:

xdc dinh thong tin tham sb ctia kénh duoc lién két thir nhat hoc RS duoc lién két
thir nhat 1am thong tin tham sb ctia kénh thir nhit hogc RS thtr nhét; trong d6

kénh duoc lién két thir nhét bao gdm it nhit mot trong céc loai sau: kénh tuong ing
v6i thong tin CORESET, kénh tuong tng v6i TRP duoc lién két v6i thong tin CORESET
va kénh twong Ung véi TRP tuong tmg véi thong tin TRP; va

RS duoc lién két thir nht bao gdm it nhit mot trong nhitng loai sau: RS tuong ung
v6i thong tin CORESET, RS tuong tng véi TRP duoc lién két v6i thong tin CORESET va
RS twong tmg v6i TRP twong tmg voi thong tin TRP.

Theo tiy chon, thong tin CORESET va/hodc thong tin TRP duoc st dung dé chi
bso mot TRP tuong tmg véi kénh thir nhét hoge RS thir nhat; hogc thong tin CORESET
va/hoic thong tin TRP duoc sir dung d8 chi bao mot TRP twong tng voi kénh thir hai hodce
RS thir hai.

Theo tiry chon, kénh thir nhét va kénh dugc lién két tht nhit twrong tmg v6i cung
mot thong tin CORESET va/hodc thong tin TRP; va RS thit nhét va RS duoc lién két thir
nhét tuong tmg v6i cing mot thong tin CORESET va/hodc thong tin TRP.

Thiét bi dAu cudi 400 c6 kha ning thyc hién céc quy trinh dugc thuc hién boi thiét
bi dau cubdi theo cac phuong an thuc hién néu trén, véi cung hiéu qua. Dé tranh 13p lai, chi

tiét khong dwgc mo ta lai & déy.

Trong phuong an thyuc hién cia sang ché, thiét bi mang cip nhat, kich hoat hodc chi
béo thong tin tham sb cta kénh tht nhét hogc RS thu nhét bing cach st dung 1énh MAC
CE, d thiét bi dAu cudi c6 thé xac dinh thong tin tham sé ctia kénh thir hai hodc RS thu
hai theo diéu kién dit trudc, dya trén thong tin tham s ctia kénh thtr nhat hodc RS thir
nht. Didu kién dit trude bao gbm it nhét mot trong nhiing didu sau: it nhit mot nhom tai

nguyén PUCCH dugc cu hinh trén it nhat mot BWP; nhidu tii nguyén PUCCH dugc cau
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hinh trong mét kich ban nhiéu CC; nhiéu nhom tai nguyén PUCCH dugc cAu hinh trong
mét kich ban nhidu CC; mét kich ban nhidu TRP; nhiéu tai nguyén CSI-RS hodc nhiéu tai
nguyén SRS dugc cu hinh trong mot kich ban nhidu CC; nhiu PL RS va nhiéu tap tai
nguyén SRS duoc cAu hinh trong mdt kich ban nhiéu CC; va khong c6 PL RS nao cho
PUCCH hoic tap tai nguyén SRS duoc cAu hinh. Do d9, trong phuong phap thuc hién nay,
phuong phap xac dinh thong tin tham sb ctia kénh thtr hai hodc RS thir hai trong céac didu
kién (kich ban) khic nhau dugc ci thién va chi thong tin tham s6 ciia kénh thi nhét hoic
RS thi nhit cAn duoc cdp nhat, kich hoat, hodc chi bdo bang céach st dung 1énh MAC CE,
do @6 giam chi phi tin hiéu va do tré trong qué trinh cAu hinh hogc chi béo thong tin kénh.

Tham khao Fig.5, Fig.5 1a so dd cAu tric minh hoa thiét bi mang 4p dung mot
phuong an thuc hién cta sang ché. C6 thé thuc hién cac chi tiét cia phuong phép xac dinh
thong tin kénh do thiét bi mang thuc hién theo cac phuong dn néu trén, v6i cing hi€u qua.
Nhu dwoc minh hoa trong Fig.5, thiét bi mang 500 bao gom b xir Iy 501, b6 thu phat 502,
bo nhé 503, giao dién ngudi dung 504 va giao dién bus.

Theo phuong an thuc hién cua sang ché, thiét bi mang 500 con bao gbm chuong
trinh may tinh duoc luu trt trong by nhé 503 va c6 kha nang chay trén bd xur Iy 501. Khi

chuong trinh méy tinh dugc thyc thi boi b xu 1y 501, céc budce sau duge thyc hién:

cAp nhat, kich hoat hodc chi béo thong tin tham sb ctia kénh thir nhét hoc tin hiéu
tham chidu RS thi nhat bang cach st dung lénh phan ti diu khién CE kiém soat truy cép
phuong tién MAC, trong d6 thong tin tham sb cta kénh thi nhat hodc tin hiéu tham chiéu
RS thtr nhét dugc sit dung dé xac dinh tham s6 thong tin ctia kénh thir hai hodc RS thi hai

theo mot diéu kién dit trude.

Thoéng tin tham s6 bao gbm it nhit mdt trong thong tin trang thai chi bé4o céu hinh
truyén TCI, thong tin quan hé khong gian, va RS suy hao dudng truyén PL; va diéu kién
dat trude bao gom it nhét mot trong nhitng didu sau: it nhit m6t nhém tai nguyén kénh didu
khién duong 1én vat Iy PUCCH dugc cAu hinh trén it nhit mot phin bang thong BWP;
nhiéu tai nguyén PUCCH dugc cAu hinh trong mot kich ban nhiéu CC; nhiéu nhém tai
nguyén PUCCH dugc cAu hinh trong mt kich ban nhidu CC; kich ban nhidu diém truyén
va nhan TRP; nhiéu tai nguyén tin hiéu tham chiéu thong tin trang thai kénh CSI-RS hodc
nhiéu tai nguyén tin hiéu tham chiéu am thanh SRS kénh dugc cdu hinh trong kich ban
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nhidu CC; nhidu PL RS va nhiéu tap tai nguyén SRS dugc cAu hinh trong mot kich ban
nhidu CC; va khdng c6 PL RS nao cho kénh didu khién duong 1én vat Iy PUCCH hodc cho
tap tai nguyén SRS duoc cAu hinh.

Theo Fig.5, kién trtc bus c6 thé bao gdm s6 luong bét k¥ bus két néi va cau, dugc
két ndi cu thé voi nhau bing cic mach khac nhau ctia mot hodc nhiéu bo xit ly duge dai
dién bai bd xir Iy 501 va bd nho duoc dai dién bdi bd nho 503. Kién tric bus ¢6 thé lién
két thém nhidu mach khéac nhu thiét bi ngoai vi, bd didu chinh dién 4p va mach quan ly
ngudn v6i nhau. T4t ca nhitng thit nay ddu da biét trong linh vuc k¥ thuét lién quan, va do
d6 khong duge md ta thém trong ban mo ta nay. Giao dién bus cung cap mot giao dién. Bd
fhu phat 502 ¢6 thé c6 nhiéu thanh phan, bao gom bd phét va bo thu, ddng thoi d& xuét bd
phén dugc cAu hinh dé giao tiép voi nhiéu thiét bi khac trén mot phuong tién truyén dan.
Pbi véi cac thiét bi nguoi dung khac nhau, giao dién ngudi dung 504 co thé 1a giao dién
d8 két ndi thiét bi dugc yéu ciu bén ngoai va bén trong. Thiét bi duoc két ndi bao gém
nhung khong gidi han & ban phim, man hinh, loa, tai nghe, cin diéu khién va nhing thr

tuong tu.

B xit Iy 501 chiu trach nhi¢m quan ly kién tric bus va xir Iy chung, va b nhé 503

¢6 kha ning luu trit dit lidu dugc bd xur ly 501 st dung trong qua trinh hoat dong.

Theo tiy chon, khi chuong trinh méy tinh dugc thuc thi bai b xt Iy 501, con ¢6

thé thuc hién budc sau:

trude khi cap nhat, kich hoat hodc chi bao thong tin tham s6 ctia kénh thir nhat hoic
tin hiéu tham chiéu RS thtr nhét bing cach st dung phén tir diéu khién CE kiém sodt truy
cap phuong tién MAC, cAu hinh it nhat mot danh séch séng mang thanh phan CC chung
cho duong 1én va dudng xubng bang cach sir dung tin hi€u diéu khién tai nguyén v tuyén
RRC, trong d6 mai CC trong it nhét mot danh sach CC chung & trang thai hoat dong hodc
trang thai khong hoat dong.

Theo tity chon, cac CC trong it nhit mot danh sach CC chung duoc dit trong cung

mdt bang hodc cac bang khac nhau.

Theo tuy chon, néu cac CC duge dit trong cac bang khic nhau, thi danh sach CC

mang théng tin bang tuong tmg vdi cac bing khéac nhau.
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Theo tity chon, kénh th{r nhét bao gbm tai nguyén PUCCH thir nhét clia nhom tai
nguyén PUCCH thir nhat trén BWP thtr nhét, hogc kénh thi nhit bao gém tAt ca cac tai
nguyén PUCCH ctia nhém tai nguyén PUCCH thir nhét trén BWP thtr nhét.

Théng tin tham s bao gdm thdng tin quan hé khéng gian, diéu kién dit trude bao
gdm it nhat mot nhém tai nguyén PUCCH duoc c4u hinh trén it nhit mot phén bang thong
BWP va tai nguyén PUCCH ctia mdi nhom tai nguyén PUCCH dugc dét trong cung mot
phén bang théng BWP.

Khi chwong trinh may tinh dwoc thuc thi boi bo xtt Iy 501, con co thé thuc hién budc

sau:

cap nhat, kich hoat hodc chi bdo thong tin quan hé khong gian cta kénh thir nhét
1am thong tin quan hé khong gian thir nhét bang c4ch st dung 1énh MAC CE.

Theo tuy chon, kénh thir nhit bao gdm tai nguyén PUCCH thtt hai trén BWP thir
hai ciia CC thir nhét trong danh sach CC thit nhét, hosic kénh thir nhét bao gom cac tai
nguyén PUCCH c6 cing dinh danh tai nguyén thir nhét trén tht ca cac BWP cia tit ca céc
CC trong danh sach CC thur nhét, hoic kénh thir nhit bao gdm tAt ca c4c tai nguyén PUCCH
trén tht ca cac BWP cia tit ca cac CC trong danh sach CC tht nhét.

Théng tin tham s6 bao gbm thong tin quan hé khong gian va diéu kién dit trude bao

gdm nhiéu tai nguyén PUCCH duoc cAu hinh trong mdt kich ban nhiéu CC.

Khi chuong trinh may tinh dugc thue thi boi bd xtt Iy 501, con c6 thé thuc hién bude

sau:

cap nhét, kich hoat hodc chi bao, bing cach st dung 1énh MAC CE, thong tin quan
hé khong gian cta kénh thir nhéat 1am thong tin quan hé khong gian thir hai.

Theo tuy chon, kénh thir nhét bao gdm tit ca céc tai nguyén PUCCH ctia nhém tai
nguyén PUCCH thtr hai trén BWP thtt ba cia CC thir hai trong danh sach CC thit hai, hoéc
kénh thi nhit bao gdm tAt ca cc tai nguyén PUCCH ciia cic nhém tai nguyén PUCCH c6
cing mot dinh danh nhom tai nguyén thir nhét trén tit ca cac BWP ciia tit ca cac CC trong
danh sich CC tht hai; hodc, kénh thir nhat bao gbm tht ca cac tai nguyén PUCCH cua tAt
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ca cac nhom tai nguyén PUCCH trén tAt ca cac BWP cua tit ca cdc CC trong danh séch
CC tht hai.

Thoéng tin tham s6 bao gdm thong tin quan h¢ khong gian va diéu kién dit trude bao

gdm nhiéu nhém tai nguyén PUCCH dugc cAu hinh trong mot kich ban nhiéu CC.

Khi chuong trinh may tinh dugc thuc thi bdi bo xr 1y 501, con ¢o6 thé thuc hién buéc

sau:

cap nhat, kich hoat hodc chi béo, bang cach st dung lénh MAC CE, thong tin quan
hé khdng gian cta kénh thir nhit 1am thong tin quan hé khong gian thir ba.

Theo tiy chon, RS thu nhit bao gbm tai nguyén SRS thir nhét trén BWP th tu cua
CC thi ba trong danh sach CC thir ba hodc RS thir nhit bao gbém céc tai nguyén SRS c6
clng dinh danh tai nguyén thi hai trén tAt ca cac BWP cua tit ca cdc CC trong danh séch
CC thit ba, hoic RS thir nhit bao gdm tét ca céc tai nguyén SRS trén tt ca cac BWP cua
tht ca cac CC trong danh sach CC thir ba.

Théng tin tham s6 bao gdm thong tin quan hé khong gian, diéu kién dat trudc bao
gdm nhiéu tai nguyén SRS dugc cAu hinh trong mot kich ban nhiéu CC va tai nguyén SRS

13 tai nguyén SRS ban lién tuc hodc khong tudn hoan.

Khi chuong trinh may tinh dugc thyc thi boi bo xur 1y 501, con ¢ thé thuc hién budce

sau.

cap nhét, kich hoat hodc chi béo, b:ﬁng cach str dung 1énh MAC CE, thong tin quan
hé khong gian cta RS thir nhit 1am thong tin quan hé khong gian thir tu; trong dé

tham s6 stt dung ctia mot tap tai nguyén SRS ma chira tai nguyén SRS thir nhét dugc
cAu hinh thanh sach ma codebook, khong phai sach mé nonCodebook, hoic chuyén mach

ang-ten antennaSwitching.

Theo ty chon, mét RS ngudn trong thong tin quan hé khong gian ciia mdi tai

nguyén SRS duoc céu hinh thanh mot RS duong xudng DL.

Theo tity chon, kénh thtr nhét 1a kénh duong 1én hodc RS thi nhit 14 RS duodng 1én.
Khi chuong trinh may tinh duge thuc thi boi bd xtt Iy 501, con ¢ thé thuc hién budc sau:
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cAu hinh ciing mdt RS ngudn cho cling mot théng tin quan hé khong gian cta kénh

duong 1én hodc RS duong 1én.

Theo tity chon, RS thir nhét bao gbm tai nguyén CSI-RS thr nhét trén BWP thtt ndm
ctia CC thi tu trong danh sach CC thir tw hodc RS thir nhat bao gém c4c tai nguyén CSI-
RS ¢6 cung dinh danh tai nguyén tht ba trén tht ca cac BWP cua tit ca cac CC trong danh
séch CC thir tu, hodc RS thit nhat bao gdm tét ca cac tai nguyén CSI-RS trén tit ca cac
BWP cia tit ca cac CC trong danh sach CC thir tu.

Théng tin tham s6 bao gbém thong tin trang thai TCL didu kién dit true bao gdm
nhiéu tai nguyén CSI-RS duoc c4u hinh trong mot kich ban nhidu CC, va mdi tai nguyén

CSI-RS 12 tai nguyén CSI-RS ban lién tyc hodc khong tudn hoan.

Khi chuong trinh may tinh duge thuc thi bai bo xtr Iy 501, con o thé thuc hién budc

sau:

cAp nhat, kich hoat ho3c chi bao thong tin trang thai TCI ciia tai nguyén RS thir nhét
Jam thong tin trang thai TCI thir nhat bing cach st dung 1énh MAC CE.

Theo tity chon, tai nguyén CSI-RS duge ciu hinh d8 do it nhat mot trong cac loai
sau: thong tin trang thai kénh CSI, chi bao chét luong kénh CQL chi bdo ma tran tién ma
héa PML, chi bdo xép hang RI va phét hién 16i chim.

Theo tity chon, théng tin tham s6 bao gdm thong tin trang thai TCL

Khi chuong trinh méy tinh dwoc thyc thi boi bd xur 1y 501, con ¢ thé thuc hién bude

sau.

d6i v6i cac trang thai TCI ¢6 cung dinh danh trang thai TCL, cdu hinh cac RS gin
ddng vi loai QCL-TypeD giéng nhau cho cac trang thai TCI cho céc dinh danh té bao khéc
nhau, va cAu hinh cac RS QCL-TypeA va RS QCL-TypeD gidng hoic khac nhau cho cc
trang thai TCI cho cing mét dinh danh té bao.

Theo ty chon, RS thit nhat bao gbm tap tai nguyén SRS thi nhAt trén BWP thit séu
ctia CC thtr nim trong danh sach CC thit ndm hodc RS thir nhat bao gdm céc tap tai nguyén
SRS ¢6 cung mdt dinh danh tép tai nguyén thir nhét trén tht ca cac BWP clia tat ca cac CC
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trong danh sich CC thir ndm, hodc RS thit nhit bao gdm tat ca cac tap tai nguyén SRS trén

tht ca cac BWP cua tit ca cac CC trong danh sach CC thir nam.

Théng tin tham s bao gébm PL RS va diéu kién dat truéc bao gdm nhiéu PL RS va
nhiéu tap tai nguyén tin hiéu tham chiéu 4m thanh SRS kénh dugc cAu hinh trong mét kich
ban nhiéu CC.

Khi chuong trinh mdy tinh dugc thuc thi béi bo xur ly 501, con co6 thé thuc hién buédc

sau:

Theo tuy chon, khi chuong trinh may tinh dugc thuc thi béi bd xir Iy 501, con ¢6

thé thuc hién budc sau:

cap nhat, kich hoat hosc chi bso PL RS ctia RS thir nhét lam PL RS thu nhét bang
cach str dung 1énh MAC CE.

Theo tiy chon, kénh thit nhét bao gdm kénh diéu khién dudng lén vat Iy PUCCH
hozic RS tht nhat bao gdm tap tai nguyén SRS.

Théng tin tham sb bao gbébm PL RS va didu kién dit trude bao gdbm khong c6 PL RS
nao cho kénh diéu khién dudng 1én vat ly PUCCH hodc cho mdt tap tai nguyén SRS duogc
cAu hinh.

Khi chuong trinh mdy tinh dugc thuc thi bdi b xtr 1y 501, con co6 thé thuc hién buée

sau:

chi bao mot DL RS trong s6 nhidu DL RS béng cach st dung 1énh MAC CE; trong
do

nhidu DL RS bao gdm it nhat mdt trong nhitng loai sau: DL RS trong thong tin quan
hé khong gian ciia PUCCH hodc tai nguyén SRS trong tap tai nguyén SRS, mét DL RS
duoc lién két voi thong tin quan hé khong gian cia PUCCH hodc tai nguyén SRS trong tap
tai nguyén SRS, va DL RS trong thong tin trang thai TCI ctia kénh dudng xubng dit trudc;
trong d6 kénh duong xudng dit truge 1a kénh duong xubng dugc xac dinh theo quy thc dat
trudce.
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Theo tuy chon, diéu kién d3t trudc bao gém mot kich ban nhiéu TRP, va 1énh MAC
CE mang thong tin tdp tai nguyén didu khidn CORESET va/hoic thong tin diém truyén va
nhin TRP.

Theo tuy chon, thong tin CORESET va/hogc thong tin TRP duoc st dung dé chi
bdo mot TRP tuong tng voi kénh thir nht hodc RS thir nhét; hodc théng tin CORESET
va/hoic thong tin TRP duoc st dung d8 chi bao mot TRP twong ung voi kénh thir hai hodc
RS th hai.

Trong phuong an thyc hién cuia sang ché, thiét bi mang cap nhat, kich hoat hodc chi
bao thong tin tham sé cta kénh thr nhét hodc RS thir nhit bang céch st dung 1énh MAC
CE, dé thibt bi dAu cudi c6 thé xéc dinh thdng tin tham s ciia kénh thir hai hodc RS thix
hai theo didu kién diit trude, dua trén thong tin tham s6 ciia kénh thir nhét hoic RS thit
nhat. Pidu kién dit trudc bao gdm it nhét mét trong nhimg didu sau: it nhét mot nhom tai
nguyén PUCCH duoc cAu hinh trén it nhAt mot BWP; nhiéu tai nguyén PUCCH duoc chu
hinh trong m¢t kich ban nhidu CC; nhiéu nhém tai nguyén PUCCH duogc cAu hinh trong
mét kich ban nhidu CC; mot kich ban nhiéu TRP; nhiéu tai nguyén CSI-RS hogc nhiéu tai
nguyén SRS dugc cAu hinh trong mdt kich ban nhidu CC; nhidu PL RS va nhiéu tap tai
nguyén SRS dugc cu hinh trong mot kich ban nhiéu CC; va khong ¢6 PL RS nao cho
PUCCH hoic tap tai nguyén SRS duoc cAu hinh. Do d6, trong phuong phap thuc hién nay,
phuong phép xac dinh thong tin tham sb ctia kénh thir hai hodc RS thir hai trong cac didu
kién (kich ban) khac nhau dugc cdi thién va chi thong tin tham s6 ctia kénh thir nhét hoic
RS thir nhit cAn duoc cap nhat, kich hoat, hodc chi béo bang cach sit dung 1énh MAC CE,
do d6 giam chi phi tin hiéu va do tré trong qud trinh cAu hinh ho#c chi béo thong tin kénh.

Theo tiy chon, mdt phuong an thyc hién cia sang ché con dé xuit thiét bi mang,
bao gdm bd xir ly, bd nhd va chuong trinh may tinh dwoc luu trit trong b nhé va c6 kha
nang chay trén bd xur ly. Khi chuong trinh may tinh dugc thyuc thi béi bo xu ly, thuc hién
cac quy trinh ctia phuong phép xdc dinh thong tin kénh néu trén véi cing mot hiéu qua k¥

thuat. D& tranh 13p lai, chi tiét khong dugc md ta lai & day.

Theo tity chon, mét phuong 4n thyc hién cla sang ché con d& xuét thiét bi dau cudi,
bao gdm bd xit 1y, bd nhé va chuong trinh may tinh dwoc luu trit trong bd nhé va 6 kha

ning chay trén bd xir ly. Khi chuong trinh may tinh dugc thyc thi boi b xir ly, thuc hién
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cac quy trinh ctia phuong phép xé4c dinh thong tin kénh néu trén v6i cung mdt hiéu qua k§

thuat. D& tranh Iip lai, chi tiét khong dugc mo ta lai & day.

Mot phuong an thuc hién cla sang ché con @& xuit mot phuong tién luu trit c6 thé
doc dugc bing may tinh, trong d6 chuong trinh may tinh dugc Iuu tri trong phuong tién
Iuu trit c6 thé doc duge duoc béng may tinh. Khi chuwong trinh may tinh duogc thuc thi boi
b6 xtt Iy, c6 thé thuc hién cac quy trinh clia phuong phap xac dinh thong tin kénh néu trén
v6i cing hiéu qua ky thuat. D& tranh 13p lai, chi tiét khong duwoe mo ta lai ¢ day. Vi dy,
phuong tién luu trit c6 thé doc dugc bing may tinh 12 bo nhd chi doc (Read-Only Memory,
ROM), bd nhé truy cép nglu nhién (Random Access Memory, RAM), dia tur hodc dia

quang.

CAn luu ¥ ring trong ban m6 ta nay, thudt ngit “odm c6”, “bao gbdm”, hodc bét ky
bién thé nao khac ctia chiing nhim bao ham su bao gém khong loai tru, dé mot quy trinh,
mot phuong phap, mét san pham hodc mot thiét bi bao gébm danh sach céc yéu t6 khong
chi bao gbm céc yéu t6 6 ma con bao gdm cac yéu t6 khac khong dugc liét ké 10 rang,
hodc bao gém thém céc yéu t& vbn c6 trong quy trinh, phuong phap, san phéim hozc thiét
bi d6. Trong trudng hop khong co nhiéu rang budc hon, mét phan tit dung trude “bao gdm
mot...” khong loai trir sy tdn tai cla cac phén t giéng hét nhau khac trong quy trinh,

phuong phép, san phim hoic thiét bi bao gdm phan tir d6.

Theo md ta cac phuong an thyuc hién sang ché & trén, ngudi ¢ trinh d6 trung binh
trong cung linh vyc k§ thuét c6 thé hidu ro rang ring phuong phép trong cdc phuong an &
trén c6 thé duoo trién khai bing phAn mém ngoai nén tang phan clng phd thong can thiét
hodc chi bing phén cimg. Trong hau hét cac truong hgp, cach trién khai trude day duge vu
tién hon. Dua trén sy hidu biét nhu vay, cc giai phép k¥ thuét cia sang ché vé co ban,
hoiic phin déng gop vao k¥ thuat trude déy co thé dugc trién khai dudi dang mot san phim
phén mém. San phim phan mé&m may tinh dugc luu trit trong m¢t phuong tién luu trit (vi
du: ROM/RAM, dia tir hoic dia quang) va bao gom mot s& huéng dan @& chi din thiét bi
dAu cudi (c6 thé 1a dién thoai di dong, may tinh, may chu, may didu hoa khong khi, thiét b
mang, hodc loai twong tu) dé thuc hién phuong phép duge md ta trong cac phuong 4n cla

sang cheé.
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Céc phuong an thyc hién sang ché dugc mo ta & trén c6 tham chiéu dén cac hinh vé&
kém theo, nhung sang ché khong gi6i han & cac phuong an thuce hién da néu. Cac phuong
4n thuc hién chi mang tinh minh hoa ma khong gi¢i han pham vi cla sang ché. Dua vao
phin mb ta, ngudi c6 trinh d6 trung binh trong cling linh vuc k¥ thuét c6 thé thuc hién

nhidu bién thé khac ma van thudc pham vi bao ho clia sing che.
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YEU CAUBAO HOQ

1. Phuong phap x4c dinh thong tin kénh, dugc thuc hién boi thiét bi mang, va bao

cap nhat, kich hoat hogc chi bao thong tin tham s6 cia kénh tht nhit hodc tin hidu
tham chiéu (Reference Signal, RS) thir nhét bing cach st dung 1énh phan tr didu khién
kiém so4t truy cdp phuong tién (Media Access Control Control Element, MAC CE), trong
d6 thong tin tham sb ctia kénh thir nhat hozc tin hiéu tham chiéu RS thu nhét duoc st dung
d& xéc dinh thong tin tham sb ctia kénh thir hai hosic RS thtt hai theo mot diéu kién dat

truedc; trong do

thong tin tham sd bao gbm it nhit mot trong thong tin trang thai chi bao cAu hinh
truyén (Transmission Configuration Indicator, TCI), thong tin quan hé khong gian, va RS
suy hao duong truyén (Path Loss, PL); va didu kién dit truée bao gdm it nhat mot trong
nhitng diéu sau: it nhit mot nhém tai nguyén kénh diéu khién duong 1én vat ly (Physical
Uplink Control Channel, PUCCH) duoc chu hinh trén it nhit mét phin bing thong
(Bandwidth Part, BWP); nhiéu tai nguyén PUCCH duoc c4u hinh trong mét kich ban nhiéu
CC; nhiéu nhém tai nguyén PUCCH duoc cAu hinh trong mot kich ban nhiéu CC; kich ban
nhidu diém truyén va nhan (Transmission And Reception Point, TRP); nhiéu tai nguyén tin
hiéu tham chiéu thong tin trang théi kénh (Channel State Information Reference Signal,
CSI-RS) hoic nhiéu tai nguyén tin hiéu tham chiéu 4m thanh (Sounding Reference Signal,
SRS) kénh duge cAu hinh trong kich ban nhiéu CC; nhiéu PL RS va nhidu tap tai nguyén
SRS dugc cdu hinh trong mot kich ban nhiéu CC; va khong c¢6 PL RS nao cho kénh diéu
khién dudng 1én vat Iy PUCCH hodc cho tap tai nguyén SRS duoc cAu hinh.

2. Phuong phép theo diém 1, trude khi cap nhat, kich hoat hodc chi béo thong tin
tham s6 ctia kénh thir nhat hodc tin hiéu tham chiéu RS thir nhit bing cach sir dung MAC

CE, con bao gém:

» cAu hinh it nhit mot danh sach séng mang thanh phén (Component Carrier, CC)
chung cho duong 1én va dudng xubng bang cich sir dung tin higu diéu khién tai nguyén v
tuyén (Radio Resource Control, RRC), trong d6 mdi CC trong it nhit mot danh sach CC
chung & trang thai hoat dong hodc trang thdi khong hoat dong.
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3. Phuong phép theo diém 2, trong d6 cac CC trong it nh4t mot danh sach CC chung

duoc dit trong cling mot bang hodc cac bang khac nhau.

4. Phuong phap theo didm 3, trong d6 néu cac CC dugc dit & cac bang khac nhau,
thi danh sach CC mang théng tin bing tuong ting vdi cac bang khac nhau.

5. Phuong phap theo diém 1, trong d6 kénh thtr nhit bao gdm tai nguyén PUCCH
thir nhét ciia nhém tai nguyén PUCCH tht nhét trén BWP thtr nhét, hodc kénh thir nhit
bao gdm tit ca céc tai nguyén PUCCH cuia nhém tai nguyén PUCCH tht nhét trén BWP
tht nhét;

théng tin tham s6 bao gdm thong tin quan h¢ khong gian, diéu kién dit trude bao
gdm it nhit mot nhém tai nguyén PUCCH dugc cdu hinh trén it nhét mot phan bing thong
BWP va tai nguyén PUCCH cua m3i nhém tai nguyén PUCCH dugc dit trong cung mot
phén bing thong BWP; va

cap nhat, kich hoat hogc chi béo thong tin tham s6 ciia kénh tht nhit hoic tin hiéu
tham chiéu RS thir nhét bang cach sir dung 1énh phén tir didu khién CE kiém soat truy cép
phuong tién MAC bao gdm:

cap nhat, kich hoat hodc chi béo thong tin quan hé khong gian ctia kénh thu nhét
1am thong tin quan hé khong gian thir nhét bang cach st dung 1énh MAC CE.

6. Phuong phap theo diém 2, trong d6 kénh thir nhét bao gdm tai nguyén PUCCH
thr hai trén BWP thr hai ctia CC thir nhit trong danh sach CC thir nhét, hodc kénh thir nhét
bao gbdm cac tai nguyén PUCCH c6 cung dinh danh tai nguyén tht nhét trén tit ca cac
BWP ciia tit ca céc CC trong danh sach CC thtr nhét, hogc kénh thir nhét bao gbm tit ca
c4c tai nguyén PUCCH trén tat ca cac BWP cua tht c4 céc CC trong danh séch CC thir nhat;

thong tin tham s6 bao gdm thong tin quan hé khong gian va diéu kién dat trudce bao

gdm nhidu tai nguyén PUCCH dugc céu hinh trong mdt kich ban nhiéu CC; va

cap nhat, kich hoat hodc chi béo thong tin tham s6 cuia kénh tha nhét hodc RS thir
nhét bang cach st dung 1énh MAC CE bao gbm:
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cap nhat, kich hoat hodc chi bdo thong tin quan hé khong gian cta kénh thir nhét
1am thong tin quan hé khong gian thir hai bang cach st dung 1énh MAC CE.

7. Phuong phép theo diém 2, trong d6 kénh thir nhét bao gbm tit ca cac tai nguyén
PUCCH ctia nhém tai nguyén PUCCH tht hai trén BWP thir ba ctia CC thir hai trong danh
séch CC thit hai, hoiic kénh thir nhat bao gdm tét ca céc tai nguyén PUCCH ciia nhom tai
nguyén PUCCH c6 cung mét dinh danh nhom tai nguyén thir nhét trén tit ca cic BWP cua
tAt ca cac CC trong danh sach CC thir hai; hogc, kénh thir nhit bao gdm tét ca céc tai nguyén
PUCCH ctia tit ¢ cdc nhém tai nguyén PUCCH trén tAt ca cac BWP clia tit ca cac CC
trong danh sach CC thir hai;

thong tin tham s6 bao gdm thong tin quan hé khong gian va diéu kién dat trudc bao

gdm nhiéu nhom tai nguyén PUCCH duoc cAu hinh trong mot kich ban nhiéu CC; va

cap nhat, kich hoat hodc chi béo thong tin tham sb cta kénh thtr nhit hogc RS thu
nhét bang cach st dung 1énh MAC CE bao gbm:

cap nhat, kich hoat hodc chi béo thong tin quan hé khong gian cta kénh thir nhét
Jam thong tin quan hé khong gian thir ba bing cach st dyng 1énh MAC CE.

8. Phuong phép theo diém 2, trong d6 RS thir nhat bao gdm tai nguyén SRS thu nhét
trén BWP thit tu ctia CC tht ba trong danh sach CC thir ba hodc RS thir nhét bao gdm céc
tai nguyén SRS c6 cing dinh danh tai nguyén thi hai trén tAt ca cac BWP clia tit ca cac
CC trong danh séch CC thir ba hogc RS thir nhét bao gém tAt ca cac tai nguyén SRS trén
tAt ca cic BWP ciia tht ca cac CC trong danh sach CC thir ba;

th6éng tin tham s6 bao gdm thong tin quan hé khong gian, diéu kién dit trudc bao
gdm nhiéu tai nguyén SRS dugc cAu hinh trong mot kich ban nhiéu CC va tai nguyén SRS

1 tai nguyén SRS ban lién tuc hodc khong tudn hoan; va

cap nhat, kich hoat hodc chi b4o thong tin tham s6 cua kénh tht nhét hodc RS thi
nhét bing cach sir dung 1énh MAC CE bao gom:

cap nhat, kich hoat hodc chi bao thong tin quan hé khong gian ctia RS thi nhét 1am
thong tin quan hé khong gian thir tu béng cach st dung 1énh MAC CE, trong do
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tham s st dung cia mot tap tai nguyén SRS ma chira tai nguyén SRS thir nhét dugc

cAu hinh dé 1am sach mé, khong phai sich ma hodc chuyén mach ang-ten.

9. Phuong phap theo diém 8, trong d6 RS ngudn trong thong tin quan hé khong gian
cua ting tai nguyén SRS dugc chu hinh @ 1am RS duong xudng (Downlink, DL).

10. Phuong phép theo diém bat ky trong s cac diém tir 2 dén 9, trong d6 kénh thu
nhét 13 kénh dudng 1én hodc RS thir nhét 14 RS dudng 1én; va phuong phdp nay con bao

gom:

cAu hinh cing mot RS ngudn cho cing mét thong tin quan hé khong gian ctua kénh

dudng 1én hodc RS dudng 1én.

11. Phuong phap theo diém 2, trong d6 RS thu nhét bao gém tai nguyén CSI-RS thir
nhét trén BWP thit ndm ctia CC thit tu trong danh sach CC thit tu, hodc RS thir nhét bao
gdm céc tai nguyén CSI-RS c6 cung dinh danh tai nguyén th ba trén tat ca cac BWP cua
tht ca cac CC trong danh sach CC thit tw hodc RS thir nhét bao gbm tat c4 céc tai nguyén
CSI-RS trén tit ca cac BWP cua tit ca cac CC trong danh sach CC thur tu;

thong tin tham s& bao gdm thong tin trang thai TCI, didu kién dat trude bao gém
nhiéu tai nguyén CSI-RS duoc cu hinh trong mot kich ban nhidu CC, va mdi tai nguyén

CSI-RS 1a tai nguyén CSI-RS ban lién tuc hodc khong tudn hoan; va

cap nhat, kich hoat hogc chi bo théng tin tham s6 cta kénh thit nhit hoic RS thtt
nhét bang cich st dung 1énh MAC CE bao gom:

cap nhét, kich hoat hoéc chi béo thong tin trang thai TCI ctia RS tht nhét 1am thong
tin trang thai TCI thtr nhit bang cach sir dung 1énh MAC CE.

12. Phuong phap theo diém 11, trong do tai nguyén CSI-RS duoc chu hinh dé do it
nhét mot trong cac loai sau: thong tin trang thai kénh CSI, chi béo chét luong kénh (Channel
Quality Indication, CQI), chi bdo ma trén tién ma hoa (Precoding Matrix Indicator, PMI),
chi béo xép hang (Rank Indicator, RT) va phat hién 16i chim.

13. Phuong phép theo diém 1, trong d6 thong tin tham s6 bao gdm thong tin trang
thai TCI va phuong phéap nay con bao gbm:
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d6i v6i céc trang thai TCI c6 cling mdt dinh danh trang thai TCI, thi cAu hinh cac
RS gﬁn ddng vi loai QCL-TypeD cho cac trang thai TCI cho céc dinh danh t€ bao khac
nhau, va ciu hinh cac RS QCL-TypeA va QCL-TypeD gidng hoic khac nhau cho céc trang
thai TCI cho cing mét dinh danh t& bao.

14. Phuong phéap theo diém 2, trong d6 RS thu nh4t bao gbm tai nguyén SRS thir
nhét trén BWP thir sau ctia CC tht ndm trong danh sach CC thir ndm, hodc RS thur nhét
bao gdm céc tap tai nguyén SRS co6 cing dinh danh tap tai nguyén th nhét trén tat ca cac
BWP cua tht ca cac CC trong danh sach CC thit ndm hogc RS thir nhét bao gdm tét ca cac
tap tai nguyén SRS trén tAt ca cac BWP cua tit ca cac CC trong danh sach CC thir ndm;

thong tin tham sd bao gbém PL RS va diéu kién dat trude bao gébm nhiéu PL RS va
nhiéu tap tai nguyén tin hiéu tham chiéu 4m thanh SRS kénh duoc c4u hinh trong mét kich
béan nhiéu CC; va

cap nhat, kich hoat hogc chi béo thong tin tham sb ctia kénh thtr nhit hoic RS thu

nhéit biang cich st dung 1énh MAC CE bao gbm:

¢ap nhat, kich hoat hoiic chi bdo PL RS ctia RS thir nhat lam PL RS thir nhét bing
cach str dung 1énh MAC CE.

15. Phuong phép theo diém 1, trong d6 kénh thir nhit bao gom kénh diéu khién
dudng lén vat Iy (Physical UpLink Control Channel, PUCCH) va RS thir nht bao gbm tip
tai nguyén SRS;

thong tin tham sb bao gbm PL RS va didu kién dit trudc bao gdm khong c6 PL RS
ndo cho kénh didu khién dudng 1én vat Iy PUCCH hodc cho mét tap tai nguyén SRS duoc

cau hinh; va

cap nhat, kich hoat hogc chi béo thong tin tham s6 ciia kénh thir nhét hoic RS thit
nhét bing cach st dung 1énh MAC CE bao gom:

chi bao mot DL RS trong sb nhidu RS dudng xudng DL bang cach st dung 1énh
MAC CE; trong do
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nhidu DL RS bao gdm it nhit mét trong nhing loai sau: DL RS trong thong tin quan
hé khong gian cia PUCCH hodc tai nguyén SRS trong tap tai nguyén SRS, mot DL RS
duoc lién két v6i thong tin quan hé khong gian cia PUCCH hodc tai nguyén SRS trong tap
tai nguyén SRS, va DL RS trong thong tin trang thai TCI ctia kénh dudng xubng dit trudc;
trong d6 kénh dudng xudng dit trude 1a kénh duong xudng duogc x4c dinh theo quy tic dit

trudc.

16. Phuong phap theo didm 1, trong d6 diéu kién dat trudc bao gbdm mot kich ban
nhidu TRP; va 1énh MAC CE mang thong tin tap tai nguyén didu khién (Control Resource
Set, CORESET) va/hodc thdng tin diém truyén va nhan TRP.

17. Phuong phép theo diém 16, trong d6 théng tin CORESET va/hogc thong tin
TRP duogc st dung d& chi bao mot TRP twong tng véi kénh thir nhét hogc RS thir nhat;
ho#c thong tin CORESET va/hodc thong tin TRP dugc st dung dé chi bao mot TRP tuong
g v6i kénh tht hai hodc RS thi hai.

18. Phuong phap xac dinh thdng tin kénh, dugc thuc hién béi thiét bi dau cubi, va

bao gom:

xéc dinh théng tin tham s6 ctia kénh thit hai hoge RS thir hai theo diéu kién dat
trude, dua trén thong tin tham sé ctia kénh thir nhit hogc RS thir nht, trong d6 thong tin
tham s6 cta kénh thu nhét hodc RS thtr nhit duogc cap nhat, dugce kich hoat hodc duoc chi
bao bdi mot thiét bi mang bang cach st dung 1énh MAC CE; trong do

théng tin tham sé bao gdm it nhit mot trong thong tin trang thai TCI, thong tin quan
hé khong gian va PL RS; va diéu kién dit trudce bao gém it nhat mot trong nhitng diéu sau:
it nhat mot nhom tai nguyén PUCCH dugce c4u hinh trén it nhit mot BWP; nhiéu tai nguyén
PUCCH duoc cAu hinh trong mét kich ban nhiéu CC; nhiéu nhém tai nguyén PUCCH duge
cAu hinh trong mot kich ban nhiéu CC; mot kich ban nhidu TRP; nhiéu tai nguyén CSI-RS
hoic nhiéu tai nguyén SRS duoc cAu hinh trong mot kich ban nhidu CC; nhiéu PL RS va
nhidu tap tai nguyén SRS duge cAu hinh trong mdt kich ban nhidu CC; va khong c6 PL RS
nao cho PUCCH hoic tap tai nguyén SRS dugc cAu hinh.
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19. Phuong phép theo diém 18, trudc khi xac dinh thong tin tham s6 cta kénh thir
hai ho#dc RS thit hai theo didu kién dit trude, dya trén thong tin tham s6 ctia kénh thir nhét
hodc RS thir nhét, con bao gbm:

nhan it nhit mot danh sach CC chung dugc chu hinh cho dudng 1én va dudng xudng
boi thiét bi mang bang cach st dung tin hiéu RRC, trong d6 mdi CC trong it nhit mot danh
sach CC chung & trang thai hoat dong hodc trang thai khong hoat dong.

20. Phuong phap theo diém 19, trong d6 cac CC trong it nhit mot danh sach CC

chung dugc dit trong cing mot bang hodc cac bang khac nhau.

21. Phuong phép theo diém 20, trong d6 néu cac CC dugc dat & cac bang khac nhau,
thi danh sach CC mang thong tin bing twong tng véi cac bang khac nhau.

22. Phuong phéap theo diém 18, trong d6 thong tin tham sb bao gdm thong tin quan
hé khong gian, diéu kién dat trudc bao gdm it nhat mt nhom tai nguyén PUCCH dugc ciu
hinh trén it nhit mot BWP va tai nguyén PUCCH cua mdi nhém tai nguyén PUCCH dugc
dat tai cing mot BWP; va

xéc dinh thong tin tham s6 ctia kénh thir hai hogc RS thir hai theo mot diéu kién dit
trude, dua trén thong tin tham s6 ctia kénh thir nhit hodc RS thu nhét bao gém:

néu thong tin quan hé khong gian ctia kénh thir nhét duoc cap nhat, kich hoat hoéc
chi béo bing cach stt dung 1énh MAC CE la thong tin quan hé khong gian thir nhét, xac
dinh thong tin quan hé khong gian cua kénh thir hai 14 thong tin quan hé khong gian thi
nhét, trong d6

trong truong hop kénh thir nhit bao gbém tai nguyén PUCCH thtr nhét ctia nhom tai
nguyén PUCCH thtr nhét trén BWP thtt nhét, hodic kénh thir nht bao gdm tAt ca céc tai
nguyén PUCCH ctia nhém tai nguyén PUCCH thi nhit trén BWP thir nhét, thi kénh tht
hai bao gdm tit ca cac tai nguyén PUCCH cia nhém tai nguyén PUCCH thir nhét.

23. Phuong phap theo diém 19, trong d6 thong tin tham s& bao gdm thong tin quan
hé khong gian va diéu kién dit trudc bao gbm nhiéu tai nguyén PUCCH dugc cAu hinh

trong mot kich ban nhiéu CC; va
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x4c dinh thong tin tham sb ctia kénh thir hai hodc RS thir hai theo mét diéu kién dat
trwde, dua trén thong tin tham s& ciia kénh thir nhdt hodc RS thir nhét bao gbm:

néu thong tin quan hé khéng gian cua kénh thit nhat duoc cap nhat, kich hoat hodc
chi bao bing cach sir dung 1énh MAC CE la thong tin quan hé khong gian thir hai thong tin
quan hé khong gian ctia kénh thit hai 13 thong tin quan hé khong gian thir hai, trong d6

trong trudng hop kénh thi nhit bao gdm tai nguyén PUCCH thit hai trén BWP thir
hai ctia CC tht nhét trong danh sach CC thir nhét, kénh tht hai bao gdm tai nguyén PUCCH
thit ba, trong d6 tai nguyén PUCCH thu ba bao gbm it nhét mot trong nhiing loai sau: tat
ca cac tai nguyén PUCCH trén tht ca cac BWP cuia it nhat mot CC trong danh sach CC thtr
nhét, ti nguyén PUCCH c6 ciing dinh danh tai nguyén v6i tai nguyén PUCCH thtr hai va
trén tht ca cac BWP clia it nhit mot CC trong danh sach CC th nhét, tit ca céc tai nguyén
PUCCH trén CC thir nhit va tAt ca cac tai nguyén PUCCH trén BWP thir hai; hodc

trong truong hop kénh thu nhét bao gdm céc tai nguyén PUCCH c6 cing mot dinh
danh tai nguyén thir nhét trén tAt ca cac BWP cta tét ca cac CC trong danh sach CC thir
nhét, thi kénh thit hai bao gdm cac tai nguyén PUCCH c6 dinh danh tai nguyén thur nhét
trén tAt ca cac BWP cua tit ca cac CC trong danh sach CC thtr nhat; hodic

trong trudng hop kénh thir nhét bao gdm tét ca cac tai nguyén PUCCH trén tat ca
cic BWP cuia tit ca cac CC trong danh sach CC thu nhét, thi kénh thit hai bao gém tAt ca
cac tai nguyén PUCCH trén tht ca cac BWP cua tt ca cac CC trong danh sach CC thir nhét.

24. Phuong phép theo diém 19, trong d6 thong tin tham s& bao gdm thong tin quan
hé khong gian; va didu kién dit trudc bao gdm nhiéu nhom tai nguyén PUCCH duoc cdu

hinh trong mét kich ban nhiéu CC; va

xéc dinh thong tin tham s6 ctia kénh thi hai hodc RS thir hai theo mot didu kién dat
trude, dua trén thong tin tham s ciia kénh tht nhat hodc RS thit nhat bao gom:

néu théng tin quan hé khong gian cta kénh thtt nhit dugc cap nhat, kich hoat hodc
chi bao bing cach st dung 1énh MAC CE la thong tin quan hé khong gian thir ba, xéc dinh
thong tin quan hé khong gian cua kénh thir hai 1a thong tin quan hé khong gian thtt ba,
trong 4o
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trong truedng hop kénh thir nhét bao gdm tAt ca cac tai nguyén PUCCH ctia nhom
tai nguyén PUCCH thtt hai trén BWP tht ba ciia CC thir hai trong danh sach CC thit hai,
kénh thir hai bao gdm tAt c4 cac tai nguyén PUCCH cua nhém tai nguyén PUCCH thir ba
va nhém tai nguyén PUCCH thir ba bao gdm it nhat mot trong cac loai sau: tAt ca cAc nhém
tai nguyén PUCCH trén tAt ca cac BWP ctia it nhdt mot CC trong danh sach CC thit hai,
c4c nhom tai nguyén PUCCH c6 cung dinh danh nhém tai nguyén voi nhom tai nguyén
PUCCH thit hai va trén tét ¢ cac BWP ciia it nhat mot CC trong danh sach CC thi hai, tat
ci cac nhom tai nguyén PUCCH trén CC thir hai, va tAt ca cac nhom tai nguyén PUCCH
trén BWP thit ba; hodc

trong truong hop kénh thi nhét bao gdm tét ca céc tai nguyén PUCCH cuia cac nhom
tai nguyén PUCCH c6 cing mét dinh danh nhém tai nguyén thir nhét trén tat ci cic BWP
cla tht ca cac CC trong danh sach CC thir hai, kénh tht hai bao gbm tat ca cac tai nguyén
PUCCH ctia cic nhém tai nguyén PUCCH c6 dinh danh nhém tai nguyén th nhét trén tat
ca cac BWP cia tit ca cac CC trong danh sach CC thit hai; hodc

trong truong hop kénh thir nhét bao gdm tét ca cac tai nguyén PUCCH cua tat ca
cac nhom tai nguyén PUCCH trén tAt ca cac BWP cua tat ca cac CC trong danh sich CC
thit hai, thi kénh thir hai bao gdm tAt ca cac tai nguyén PUCCH cua tat ca cdc nhom tai
nguyén PUCCH trén tAt ca cac BWP cia tht ca cac CC trong danh sach CC thi hai.

25. Phuong phap theo diém 19, trong d6 thong tin tham s6 bao gdm thong tin quan
hé khong gian, diéu kién dt trude bao gdm nhiéu tai nguyén SRS dugc cAu hinh trong mot
kich ban nhidu CC va tai nguyén SRS la tai nguyén SRS bén lién tuc hodc khong tudn hoan;

va

xéc dinh théng tin tham s6 ctia kénh thir hai hogc RS thir hai theo mot diéu kién dat
tredce, dua trén thong tin tham s6 ctia kénh thi nhit hodc RS thir nhét bao gém:

néu thong tin quan hé khong gian cua RS thir nhét duge cap nhat, kich hoat hodc chi
bao bang cach sir dung 1énh MAC CE la thong tin quan hé khong gian thi tu, thi xac dinh
ring thong tin quan hé khong gian cua RS thir hai 12 thong tin quan hé khong gian thir tu,
trong do
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trong truong hop RS thir nhdt bao gdm tai nguyén SRS thir nhét trén BWP thir tu
ctia CC thit ba trong danh sach CC thit ba, RS thir hai bao gbm tét ca cac tai nguyén SRS
¢6 cing dinh danh tai nguyén v6i tai nguyén SRS thir nhit va trén tit ca cic BWP cua it
nhét mét CC trong danh sach CC thir ba; hodc

trong truong hop RS thit nhit bao gdm céc tai nguyén SRS c6 cling mét dinh danh
tai nguyén thir hai trén tht ca cac BWP cua tit ca cac CC trong danh sach CC thi ba, RS
thtt hai bao gdm céc tai nguyén SRS c6 dinh danh tai nguyén thir hai trén tit ca cic BWP
cua tit ca cac CC trong danh sach CC thit ba; hodc

trong treong hop RS thu nhit bao gdm tat ca cac tai nguyén SRS trén tAt ca cac
BWP cia tt ca cac CC trong danh séch CC tht ba, RS thit hai bao gbm tét ca cac tai
nguyén SRS trén tAt ca cac BWP cua tit ca cac CC trong danh sach CC thi ba; trong 46

tham s st dung ctia mot tap tai nguyén SRS ma chira tai nguyén SRS thir nhit dugc

cAu hinh thanh sach m4, khong phai sach ma hodc chuyén mach dng-ten.

26. Phuong phéap theo diém 19, trong d6 thong tin tham s6 bao gdm thong tin trang
thai TCI, diéu kién dit trudc bao gbm nhiéu tai nguyén CSI-RS dugc céu hinh trong mot
kich ban nhiéu CC, va mdi tai nguyén CSI-RS la tai nguyén CSI-RS ban lién tuc hodc

khéng tuan hoan; va

x4c dinh thong tin tham s6 ctia kénh thtr hai hogc RS thir hai theo mot diéu kién dit
trudie, dua trén thong tin tham s ciia kénh thir nhét hodic RS thit nhit bao gbdm:

néu thong tin trang thai TCI cia RS thr nhat dugc cap nhat, kich hoat hodc chi bdo
bing cach st dung 1énh MAC CE la thong tin trang thai TCI thir nhét, xac dinh thdng tin
trang thai TCI cta RS thit hai 1a thong tin trang thai TCI tht nhét, trong d6

trong trudng hop RS thir nhat bao gbm tai nguyén CSI-RS thu nhét trén BWP tht
nim ctia CC thi tu trong danh sach CC thir tu, RS thit hai bao gbm céc tai nguyén CSI-RS
thir hai c6 cing dinh danh tai nguyén CSI-RS véi tai nguyén CSI-RS thi nhét v trén tit
ca cac BWP cua it nhat mdt CC trong danh sach CC thir tu; hodc

trong truong hop RS thi nhét bao gdm cac tai nguyén CSI-RS c6 cung dinh danh
tai nguyén tht ba trén tAt ca cac BWP cua tit ca cac CC trong danh sach CC thit tw, RS thir
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hai bao gdm cac tai nguyén CSI-RS c6 dinh danh tai nguyén thi ba trén tat ca cic BWP
cua tat ca cac CC trong danh sach CC thir tu; hodc

trong truong hop RS tha nhét bao gdm tht ca céc tai nguyén CSI-RS trén tht ca cac
BWP cua tit ca cac CC trong danh sach CC thir tw, RS thir hai bao gbm tit ca cac tai nguyén
CSI-RS trén tAt c4 cac BWP cua tht ca cac CC trong danh sach CC thit tu; trong do

tai nguyén CSI-RS duoc cAu hinh @ do it nhat mot trong céac loai sau: thong tin
trang thai kénh CSI, chi bao chét luong kénh CQI, chi bdo ma trdn tién m3 hoa PMI, chi

bao xép hang RI va phat hién 16i chum.

27. Phuong phép theo diém 19, trong d6 thong tin tham s6 bao gdm PL RS; va didu
kién dt truée bao gdm nhiéu PL RS va nhiéu tap tai nguyén SRS duoc cAu hinh trong mot
kich ban nhiéu CC; va

x4c dinh thong tin tham s cta kénh thir hai hodc RS thit hai theo mét diéu kién dat
trude, dua trén thong tin tham s6 ctia kénh thir nhit hogc RS thir nhat bao gbm:

néu PL RS cua RS thit nhat dugc cdp nhat, kich hoat hodc chi béo béng cach sir
dung 1énh MAC CE Ia PL RS thir nhit, thi x4c dinh rang PL RS ctia RS thir hai 1a PL RS
thit nhét, hodic x4c dinh ring dinh danh PL RS tuong tmg v6i PL RS ctia RS thir hai 12 dinh
danh PL RS tuong tmg v6i PL RS thir nhat; trong d6

trong truong hop RS thi nhit bao gdm tap tai nguyén SRS thu nhét trén BWP tha
séu ciia CC thi nim trong danh sach CC thir ndm, thi RS thu hai bao gbm tp tai nguyén
SRS thtt hai, trong d6 tap tai nguyén SRS thit hai bao gdm it nhat mdt trong nhing loai
sau: tap tai nguyén SRS c6 cung dinh danh tap tai nguyén SRS vi tép tai nguyén SRS thir
nhét va trén tAt ca cac BWP ctia it nhit mét CC trong danh sach CC thir nam, tap tai nguyén
SRS ¢6 it nhat mot tai nguyén SRS gidng voi tap tai nguyén SRS thir nhét va trén tit ca
c4c BWP cia it nhit mot CC trong danh sach CC thir ndm va tAt ca cac tap tai nguyén SRS
trén tht ca cac BWP cua it nhat mot CC trong danh sach CC thtr nam; hoac

trong trudng hop RS thi nhét bao gdm cac tap tai nguyén SRS c6 cung mot dinh
danh tap tai nguyén thu nhét trén tit ca cac BWP cua tit ca cac CC trong danh sdch CC thir
nim, thi RS tht hai bao gdm céc tap tai nguyén SRS c6 dinh danh tap tai nguyén thir nhat
trén tit ca cac BWP cua tAt ca cac CC trong danh sach CC thir nam; hodc
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trong truong hop RS thir nhét bao gdm tAt ca cac tap tai nguyén SRS trén tAt ca cic
BWP ciia tit ca cac CC trong danh séch CC thir ndm, thi RS thir hai bao gbm tAt ca cac tap
tai nguyén SRS trén tAt ca cac BWP cua tht ca cac CC trong danh sach CC thir nam.

28. Phuong phap theo diém 27, trong d6 xac dinh thong tin tham sb cua kénh thu
hai hoiic RS th hai theo didu kién dat trudc, dua trén thong tin tham sé ctia kénh thir nhét

hodc tin hi€u tham chiéu RS thtr nhét con bao g@)m:

trong trudng hop s lwong PL RS dugc thiét bi mang cAu hinh cho thiét bi diu cudi
nho hon hodic bing ngudng dat trude, thiét bi ddu cudi xac dinh rang MAC CE c6 higu luc

trong it nhat mot trong cac trudong hop sau:
khi MAC CE duogc nhén;
khi khoang thoi gian thi nhét troi qua sau khi MAC CE duge nhan;
khi thong tin xac nhan cho MAC CE dugc gui;

khi khoang thoi gian thit ba trdi qua sau khi thong tin xac nhan cho MAC CE dugc

guri;
khi thiét bi mang nhan dugc thong tin xac nhén; va

khi khoang thoi gian thir hai tr6i qua sau khi thiét bi mang nhén duoc thong tin xac

29. Phuong phéap theo diém 28, phuong phap nay con bao gdm:

trong trudng hop sb luong PL RS dugc cAu hinh nho hon hoic bing ngudng dat
tru6e, tiép tuc theo ddi va do tht ca PL RS dugc cau hinh boi thiét bi mang.

30. Phuong phap theo diém 18, trong d6 thong tin tham sb bao gdbm PL RS va diéu
kién dit trudc bao gf“)m khoéng c¢6 PL RS nao cho PUCCH hoic tap tai nguyén SRS dugc

cau hinh; va

xéc dinh thong tin tham s6 clia kénh thir hai hogc RS thir hai theo mot didu kién dat

trude, dua trén thong tin tham s6 ctia kénh thir nhat hogc RS thu nhit bao gbm:
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xéc dinh PL RS ciia kénh thir hai hoc RS thit hai 1a DL RS trong sb nhiéu RS duong
xubng DL dugc chi bao béng cach st dung 1énh MAC CE; trong d6

kénh thit nhit bao gdm PUCCH hodc RS thir nhit bao gdm tap tai nguyén SRS;
kénh thi hai bao gdm PUCCH ho#c RS thit hai bao gbm tap tai nguyén SRS; va

nhidu DL RS bao gdm it nhit mot trong nhitng loai sau: DL RS trong thong tin quan
hé khong gian cia PUCCH hodc tai nguyén SRS trong tap tai nguyén SRS, mot DL RS
duoc lién két voi thong tin quan hé khong gian clia PUCCH hoic tai nguyén SRS trong tap
tai nguyén SRS, va DL RS trong thong tin trang thai TCI ctia kénh dudng xubng dt trudc;
trong d6 kénh dudng xudng dit trude 1a kénh duong xubng dugc xac dinh theo quy thc dat
trude.

31. Phuong phéap theo diém 19, trong d6 kénh thit hai 12 kénh duong 1én hodc RS
thtt hai 14 RS dudng 1én, thong tin tham s6 12 thong tin quan hé khong gian hodc PL RS, va

mdi CC trong danh sach CC 1a mét CC c6 mdt dudng 1én; va
CC c6 mdt dudong 1én bao gbm it nhit mot trong nhitng loai sau:

CC c6 mét khe duong 1én vi/hodc mot ky hi¢u dudng lén duge cAu hinh bing cich

stt dung tin hiéu RRC;

CC c6 mdt khe dudng 1én va/hodc mot ky hiéu duong 1én duge chi bao bang thong

tin diéu khién duong xuéng DCI; va

CC dugc cAu hinh bang cach sit dung tin hi¢u RRC duoc dit gifta tham s6 thur nhat
va tham s6 thi hai va duoc DCI chi bo 1a CC c6 mot khe duong 1én va/hodc mdt ky hiéu
duong 1én, trong d6 tham s6 thir nhét bao gém mot khe duong xudng va/hogc mot ky higu
duong xubng, va tham sb thir hai bao gém mot khe dudng 1én va/hodc mot ky hiéu dudng

A

1én.

32. Phuong phép theo diém 18, trong d6 kénh thir hai bao gbm kénh duoc lién két
thit nhét hodic RS thit hai bao gdm RS duoc lién két tht nhét;

diéu kién dit trude bao gém mot kich ban nhidu TRP, va 1énh MAC CE mang thong
tin CORESET va/hoic thong tin TRP; va
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x4c dinh théng tin tham s ctia kénh th(t hai hosc RS thit hai theo mot diéu kién dat
trude, dua trén thong tin tham s6 ctia kénh tht nhét hodc RS thir nhit bao gom:

xdc dinh thong tin tham sb cta kénh dugc lién két thi nhét hozc RS dwoc lién két
thr nhét 13 thong tin tham sé ctia kénh thir nhat hodc RS thir nhit; trong d6

kénh dugc lién két thte nhét bao gdm it nhét mot trong céc loai sau: kénh twong ung
v6i théng tin CORESET, kénh tuong tng v6i TRP duogc lién két véi thong tin CORESET
va kénh tuong tng voi TRP tuong tng véi thong tin TRP; va

RS duogc lién két thir nhat bao gOm it nhét mot trong nhitng loai sau: RS tuong tng
v6i thong tin CORESET, RS tuong tng véi TRP duoc lién két véi thong tin CORESET va
RS tuong tmg véi TRP twong tmg v6i thong tin TRP.

33. Phuong phép theo didm 32, trong d6 thong tin CORESET va/hodc théng tin
TRP duoc sir dung dé chi bdo mdt TRP twong tmg v6i kénh thir nhét hogic RS thir nhit;
hoiic thong tin CORESET va/hodc thong tin TRP duoc st dung dé chi bao mot TRP tuong
(g v6i kénh tht hai hodc RS thir hai.

34. Phuong phép theo diém 32, trong d6 kénh thur nhit va kénh dugc lién két thir
nhét tvong tmg vé6i cing mot thong tin CORESET va/hoic thong tin TRP; va RS thir nhét
va RS duoc lién két thir nhét twong tmg voi cing mdt thong tin CORESET va/hodc thong
tin TRP.

35. Thiét bi mang, bao gém:

md dun cép nhat, kich hoat hodc chi béo, duwoc céu hinh dé cap nhat, kich hoat hodc
chi béo thong tin tham s ciia kénh thir nhat hogc RS th nhit bing cach st dung 1énh
MAC CE, trong d6 thong tin tham s6 ctia kénh thir nhit hoic RS thir nhét duge st dung dé
x4c dinh thong tin tham s ctia kénh thir hai hodc RS thi hai theo mt diéu kién dit trudce;

trong d6

thong tin tham s6 bao gbm it nhét mét trong thong tin trang thai TCI, thong tin quan
hé khong gian va PL RS; va diéu kién dit trudc bao gbm it nhét mot trong nhiing diéu sau:
it nhAt mot nhom tai nguyén PUCCH dugc c4u hinh trén it nhat mot BWP; nhiéu tai nguyén
PUCCH duoc chu hinh trong mét kich ban nhiéu CC; nhiéu nhém tai nguyén PUCCH duoc
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cAu hinh trong mot kich ban nhiéu CC; mdt kich ban nhidu TRP; nhiéu tai nguyén CSI-RS
hoac nhiéu tai nguyén SRS duoc cAu hinh trong mot kich ban nhiéu CC; nhiéu PL RS va
nhidu tap tai nguyén SRS duoc cu hinh trong mot kich ban nhiéu CC; va khong c¢6 PL RS
ndo cho PUCCH hoic tap tai nguyén SRS duoc cAu hinh.

36. Thiét bi dau cubi, bao gém:

mo dun xac dinh, dugc c4u hinh dé x4c dinh thong tin tham sb cta kénh thir hai
ho#c RS thir hai theo diéu kién dit trude, dya trén thong tin tham s6 ctia kénh thir nhat hodc
in hiéu tham chiéu RS thir nhat, trong d6 thdng tin tham s6 ctia kénh thi nhét hoic tin hiéu
tham chiéu RS tht nhit duoc cip nhét, kich hoat hodc chi bao boi thiét bi mang béng cach
str dung 1énh MAC CE; trong d6

thong tin tham s6 bao gbm it nhit mot trong thong tin trang thai TCI, théng tin quan
hé khong gian va PL RS; va diéu kién dit trude bao gbm it nh4t mot trong nhitng didu sau:
it nhit mot nhém tai nguyén PUCCH dugc cAu hinh trén it nhAt mot BWP; nhiéu tai nguyén
PUCCH dugc cu hinh trong mdt kich ban nhidu CC; nhiéu nhém tai nguyén PUCCH dugc
c4u hinh trong mdt kich ban nhiéu CC; mét kich ban nhiéu TRP; nhiéu tai nguyén CSI-RS
hoac nhiéu tai nguyén SRS duoc cAu hinh trong mot kich ban nhidu CC; nhiéu PL RS va
nhidu tap tai nguyén SRS dugc cdu hinh trong mét kich ban nhiéu CC; va khéng c6 PL RS
nao cho PUCCH hoic tp tai nguyén SRS dugc cAu hinh.
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Thiét bi mang cap nhat, kich hoat hogc chi bao thong tin tham sb clia
kénh thir nhét hogc tin hiéu tham chiéu RS thi nhit bang cach st dung
1énh MAC CE.

Thiét bi dAu cudi x4c dinh thong tin tham sd ciia kénh thte ha1 hoac RS
thir hai theo diéu kién dt trudc, dya trén thong tin tham sb cta kénh
thir nhét hodc tin hiéu tham chiéu RS thtr nhét.
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