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Linh vue k¥ thuat dwoe dé cap

Sang ché dé cap dén cac truyén thong khong day va, cu thé hon 13, cac hé théng va
phuong phép dé bao hidu didu khién duong xudng.
Tinh trang ky thuit ctiia sang ché

Luong tiéu thu cong suit caa thiét bi nguoi dung la yéu td quan trong ma anh hudng
dén céc trai nghiém cua ngudi dung. Trong hé théng truyén thong khong day, thiét bi ngudi
dung co thé thuc hién hoat dong tiét kiém nang luong béng cach str dung k¥ thuat tiép nhin
khong lién tuc ché 0 két ndi (connected Mode Discontinuous Reception, C-DRX). C-DRX
cho phép thiét bi ngudi ding nhan khong lién tuc dit liéu & trang théi két ndi. Thiét bi nguoi
ding c6 thé c6 lugng tiéu thu cong suét 16n hon khi truyén théng trén thiét bi nguoi dung
két hop v6i vide theo doi PDCCH khong can thiét hodc BWP 16n khong thich hop, v.v.
Trong cudc hop RANI1 #96bis ctua 3GPP, tin hiéu/kénh tiét kiém nang luong dua trén
PDCCH duoc dé xuat dé kich hoat thiét bi ngudi dung dé thye hién hanh vi tiét kiém ning
lwong. Tin hiéwkenh tiét kiém ning luong dua trén PDCCH la béo hi¢u diéu khién duong
xudng hoic tin hiéu didu khién dudng xudng mang theo thong tin didu khién duong xudng
(downlink control information, DCT). Mt s6 trudng ctia DCI ¢6 the duge sit dung boi thiét
bi nguoi dung dé lam giam lugng tiéu thu cong suit.
Ban chit ky thuit clia sing ché

Céc phuong an 1am vi du dugc boc 10 ¢ day hudng dén viéc giai quyét cac van dé
lién quan dén mot hodc nhidu vin dé dugc thé hién trong giai phap k¥ thuat da biét, cling
nhu dé xuét cac diu hidu bd sung ma s& tré nén rd rang hon nho tham chiéu dén phan mo
ta chi tiét sau khi két hop voi cac hinh vé& kém theo. Theo cac phuong dn khac nhau, cac hé
théng, phuong phap, thiét bi va san pham chuong trinh may tinh lam vi du dugc boc 16 &
day. Tuy nhién, can hiéu ring cac phuong an nay duoc thé hién bing cach ldy vi du va
khong lam gidi han, va nguoi ¢6 hiéu biét trung binh trong linh vuc k§ thudt la nguoi doc
sang ché nay sé hiu rd rang ring céc stra dbi khac nhau ddi véi cac phuong an dugc boc
16 ¢6 thé duge thuc hién trong khi van ndm trong pham vi clia sing ché.

Theo mot phuong an, phuong phép dugc thuc hién boi thiét bi mang khong day bao
gém budce tao ra tin hiéu diéu khién va truyén tin hiéu diéu khién nay dén cac thiét bi nguoi
dung khong day N. Tin hiéu diéu khién bao gdm mot trong sd: kidu tin hiéu didu khién thir

nhAt va kiéu tin hidu didu khién thtt hai. N 1a s6 nguyén it nhat bang 1.
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Theo mdt phuong an khéc, phuong phap duoc thuc hién bdi cac thiét bi ngudi ding
khong day N bao gdm budc nhan tin higu diéu khién tir thiét bi mang khong day. Tin hiéu
didu khién nay bao gdbm mot trong s&: kidu tin hiéu didu khién tht nhét va kiéu tin hiéu diéu
khién thi hai. N 12 s§ nguyén it nhét bang 1.

Theo mot phuong an khéc nita, thiét bi bao gdm bd xir ly duge tao céu hinh dé thuc
hién phuong phéap. Phuong phdp nay bao gbm bude tao ra tin hiéu diéu khién va truyén tin
hidu didu khién nay dén céc thiét bi ngudi dung khéng day N. Tin hiéu diéu khién bao gdm
mdt trong sb: kiéu tin hiéu didu khién thi nhét va kiéu tin hiéu diéu khién tha hai. N 1a s6
nguyén it nhit bing 1.

Theo mdt phuong an khéc nira, vat ghi doc dugc béng may tinh ¢ ma dugc luu tri
trén d6 dé thuc hién phuong phép. Phuong phép néy bao gébm budc tao ra tin hiéu diéu
khién va truyén tin hiéu diéu khién nay dén c4c thiét bi nguoi ding khong day N. Tin higu
didu khién bao gébm mdt trong sb: kidu tin hiéu didu khién tht nhat va kiéu tin hiéu diéu
khién thi hai. N 12 s§ nguyén it nhét bang 1.

Céc khia canh néu trén va khia canh khéac va cac phuong an thyc hién cua ching
dugce md ta mot cach chi tiét hon trén cac hinh v&, phan mo ta va cac diém yéu ciu bao ho.
M0 ta viin tit cac hinh vé

Céac phuong 4n lam vi dy khac nhau ctia giai phap nay dugc mo ta mot cach chi tiét
bén duéi dua vao cdc hinh hodc hinh v& sau. Céc hinh v& dugc cung cép chi nhdm muc dich
minh hoa va chi mo ta cac phuong 4n 1am vi du cua giai phap nay dé tao didu kién cho
ngudi doc hiéu giai phap ndy. Do d6, cac hinh vE khong nén duoc xem la lam gidi han cua
d6 rong, pham vi hodc kha nang ap dung cua giai phap nay. Can luu ¥ rang dé minh hoa o
rang va dé dang, cac hinh v& nay khong nhét thiét phai dugc veé theo ty 18.

Fig.1 minh hoa mang truyén thong di dong lam vi du trong dé cac k¥ thuét va khia
canh khac dugc boc 10 & day co thé duoc thuc hién, theo mdt phuong an cla sang ché.

Fig.2 minh hoa céc so dd khdi ctia tram co s& 1am vi du va thiét bi trang bi cho nguoi
dung, theo mot s6 phwong 4n cta sang ché.

Fig.3 minh hoa luu dd cta quy trinh 300 8 tao ra bdo hiéu diéu khién dudng xudng
theo mot s& phuong 4n ctia sang ché.

Fig.4 minh hoa Iuu dd cta quy trinh 400 8 tao ra bdo hiéu didu khién dudng xudng
theo mdt s& phuong 4n clia sing ché. ,

Fig.5 minh hoa so d& 1ap lich tin hi¢u diéu khién trén mién thoi gian theo mot s6
phuong 4n cua sang ché.

Fig.6 minh hoa so d 14p lich tin hiéu diéu khién trén mién thoi gian theo mot s6

phuong an cta sang ché.
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Fig.7 minh hoa so dd 14p lich tin hiéu diéu khién trén mién thoi gian theo mot sb
phuong an cia sang ché.

Fig.8 minh hoa so dd 1ap lich tin hi¢u diéu khién trén mién thoi gian theo mot sd
phuong an cia sang ché.

Fig.9 minh hoa so dd I4p lich tin hi¢u didu khién trén mién thoi gian theo mot s6
phuong an cua sang ché.

M ta chi tiét sang ché

Céc phuong 4n lam vi dy khéc nhau cia giai phap nay duoc mo ta bén dudi dua vao
cac hinh v& kém theo dé cho phép ngudi c6 hiéu biét trung binh trong linh vue k¥ thuat
thuc hién va sit dung giai phap nay. Cling nhu 16 rang hon v&i nguoi co hiéu biét trung binh
trong linh vuc k¥ thudt, sau khi doc sang ché nay, céc thay dbi hodc stra ddi khac nhau ddi
véi cac vi du duoc mo ta ¢ ddy co thé dugc thuc hién ma khong 1éch khoi pham vi cua giai
phap nay. Vi vdy, giai phap nay khong bi gi6i han ¢ cac phuong an lam vi du va céc ung
dung dugc md ta va minh hoa ¢ day. Ngoai ra, thtr tu hodc thu bac cu thé cua cac bude &
cac phuong phéap duoc boc 16 ¢ day chi la cac cach tiép can lam vi du. Dya trén cic uu tién
vé thiét ké, thu tu hozc thit bac cu thé clia cac budc cta cidc phuong phap hodc quy trinh
duoc boc 16 ¢6 thé duge sip xép lai trong khi van ndm trong pham vi ctia giai phap nay. Vi
vay, ngudi co hiéu biét trung binh trong linh vuc k¥ thuat s& hiéu rang cac phuong phap va
k¥ thut dugc boc 10 ¢ day thé hién cac budc hodc hanh dong khac nhau theo thir tu mau,
va giai phap nay khong bi gi6i han & thu tu hodc th béac cu thé duoc thé hién trir khi c6
quy dinh 8 rang khac.

Trong hé théng tién hoa dai han va truyén thong 5G NR hién ¢6, UE thyc hién hoat
dong tiét kiém nang luong véi cAu hinh C-DRX dugc tao cdu hinh béi 16p MAC. Khi DRX
(tiép nhan khong lién tuc, (Discontinuous Reception) duge tao cAu hinh, thi UE khong theo
doi lién tuc PDCCH (Kénh diéu khién dudong xudng vat ly, Physical Downlink Control
Channel). Ngoai ra, dbi voi NR Rel-16, ky thuat C-DRX hién tai khong théa mén véi cac
yéu cau vé viéc tiét kiém nang lugng UE, vi dy, luong tiéu thu cdng sut 16n hon dé theo
d5i PDCCH theo cach khong can thiét va luong tiéu thu cong suét 16n hon giy ra boi BWP
16n khong thich hop, v.v. Trong cudc hop RANI #96bis cua 3GPP, tin hi€u/kénh tiét kiém
ning luong dua trén PDCCH dugc d& xuét dé kich hoat UE dé thuc hién hoat dong tiét
kiém ning luong. Tin hi¢u/kénh tiét kiém ning lugng dua trén PDCCH la bdo hi¢u didu
khién dudng xudng mang theo DCI. Mot s6 trudong ctia DCI duge st dung cho UE dé lam
giam luong tidu thu cong suét. Tuy nhién, trong NR Rel-15, khong c6 truong duge biéu thi
lién quan dén viéc tiét kiém nang lugng trong s tat ca dinh dang DCI0_0/0_1/1 0/1 1va
dinh dang DCI2 0/2 1/2_2/2_3 hién tai.
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C6 wu diém khi tao ra tin hiéu didu khién duong xudng méi hodc stra dbi tin hiéu
didu khién duong xuéng hién tai dé kich hoat (cac) UE dé thuc hién cac hoat dong tiét ki¢m
niang lugng khac nhau theo cac didu kién nhét dinh. Sang ché nay dé xuét cac hé théng va
phuong phép dé bao hiéu diéu khién duong xubng ma cé tdng phi thip hon va dd tin cdy
cao hon dé kich hoat UE dé thuc hién cac hoat dong tiét kiém nang luong khéc nhau véi
anh hudng rat nhe 1én thong s6 k¥ thust 5G hién tai.

Theo mét s6 phuong 4n thuc hién, cic hé théng va phuong phap dé bao hiéu diéu
khién duong xuéng str dung mot hoac nhiéu dinh dang DCI m&i va. Theo mot sb phuong
an thuc hién, kich thuge cta dinh dang DCI méi ¢6 thé cung kich thudc véi kich thude cua
dinh dang DCI hién c6. Theo mot sb phuong an thyc hién, dinh dang DCI méi ¢6 thé c6
kich thudc khac so voi DCI hién ¢6. Theo mot ) phuong an thuc hién, cac hé théng va
phuong phép cua sang ché @ xuét bao hiéu didu khién dudng xudng bang cich nang cao
DCI hién c6 v6i mdt hodc nhiéu truong méi bd sung. Theo mot s6 phuong én thuc hién,
cac hé thdng va phuwong phép cla sang ché d& xuét bao hiéu didu khién dudong xudng bang
cach tai dinh huéng mdt hodc nhiéu truong cua DCI hién c6. Theo mot ) phuong an thuc
hién, b4o hiéu didu khién dudng xudng theo sang ché c6 thé bidu thi mot hogc nhiéu hoat
dong duoc két hop vdi viée tiét kiém nang luong va hd tro kha ning tao cAu hinh (vi du, 0,
1, 2, ...X bit, v.v.) trong mdt hodc nhiéu trudong thong tin. Theo mot s6 phuong 4n thuc
hién, cac ndi dung DCI tiém ning trong bao hiéu didu khién duong xubng theo sing ché
bao gbm ndi dung khéi dong hodc di vao trang thai ngu. Noi dung khéi dong hodc di vao
trang thai ngu rat can thiét cho céc chitc ning UE khéc nhau, chéng han nhu: C-DRX, lap
lich lién khe, kich hoat truyén din RS, chi béo bao cdo CSI, hoat dong don 6 so voi nhiéu
0, BWP / SCell, su tuong thich/sé 16p MIMO cua sy tuong thich angten, chi bao cia
CORESET/khong gian tim kiém/émg vién dé giai ma PDCCH ké tiép, chu ky theo doi
PDCCH hodc bdé qua PDCCH.

Fig.1 minh hoa mang truyén thong khong day lam vi du, va/hodc hé théng, 100 trong
do cac k¥ thuat dugce boc 10 ¢ day co thé duoc thuc hién, theo mdt phuong an ciia sang ché.
Theo phan thao luan sau, mang truyén thong khong day 100 ¢ thé 13 mang khong day bét
ky, chéng han nhu mang di dong hodc mang Internet van vat bang hep (narrowband Internet
of things, NB-IoT), va & ddy dugc goi 1a “mang 100.” mang 100 lam vi du nay bao gom
tram co s& 102 (sau day la “BS 102”) va thiét bi trang bi cho ngudi dung 104 (sau day la
“UE 104”) ma c6 thé truyén thong v6i nhau thong qua duong truyén thong 110 (vi du, kénh
truyén thong khong déy), va nhom 6 126, 130, 132, 134, 136, 138 va 140 phu 1én khu vuc
dia 1y 101. Trén Fig.1, BS 102 va UE 104 c6 trong ranh giGi dia ly tuong Ung cua 0 126.
M3i trong sb cac 6 130, 132, 134, 136, 138 va 140 khac c6 thé bao gom it nhat mot tram
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co s& hoat dong ¢ bang thong duoc cip phat clia n6 dé tao ra pham vi phu song vo tuyén
thich hop dé nhim dén ngudi dung cta no.

Vi du, BS 102 c6 thé hoat dong & bang thong truyén din kénh dugc cap phat dé tao
ra pham vi phii séng thich hop cho UE 104. BS 102 va UE 104 c6 thé truyén thdng qua
khung vo tuyén duong xudng 118, va khung vo tuyén dudng 1én 124 tuong Gng. Mbi khung
v tuyén 118/124 ¢6 thé dugc chia thém thanh cae khung con 120/127 ma c6 theé bao gom
cac ky hiéu dir liéu 122/128. Theo sang ché nay, BS 102 va UE 104 duoc mo6 ta & day dudi
dang cac vi du khong gi6i han ctia “cac nut truyén thong,” noi chung, 1a cac vi du c6 thé
thuc hién c4c phuong phéap duge boc 10 & day. Cac nit truyén thong nay c6 thé ¢6 kha ning
truyén thong khong day va/hodc c6 ddy, theo cdc phuong an khac nhau cua giai phép nay.

Fig.2 minh hoa so dé khéi ciia hé théng truyén thong khong day 200 lam vi du dé
truyén va nhan céc tin hiéu truyén thong khong day, vi du, cic tin hi¢u OFDM/OFDMA,
theo mdt s6 phuong 4n cla giai phap nay. Hé théng 200 c6 thé bao gdm céc thanh phan va
phan tir dugc tao cAu hinh dé hd tro cac tinh nang hoat dong da biét hodc thong thudng ma
khong can dugc mé ta mot cach chi tiét & day. Theo mdt phuong 4n minh hoa, hé théng
200 c6 thé duoc st dung dé truyén thong (vi du, truyén va nhan) cac ky hiéu dit liéu trong
mdi trudng truyén thong khong day ching han nhu mdi truong truyén thong khong day 100
trén Fig.1, nhu duge mo ta & trén.

Hé théng 200 néi chung bao gdm tram co s 202 (sau day 1a “BS 202”) va thiét bi
trang bi cho ngudi dung 204 (sau day la “UE 2047). BS 202 bao gbm BS (tram co s&)
modun thu-phét 210, dngten BS 212, mddun bd xtr ly BS 214, modun b nhé BS 216 va
modun truyén thong mang 218, mdi modun duoc ghép ndi va lién két v6i mddun con lai
khi cén thdng qua bus truyén thong dit liéu 220. UE 204 bao gdbm modun thu-phat UE (thiét
bi ngudi ding, user equipment) 230, dngten UE 232, modun bd nhé UE 234 va mddun bd
xir Iy UE 236, mdi modun duge ghép ndi va lién két véi modun con lai khi can thong qua
bus truyén thong dit liéu 240. BS 202 truyén thong v6i UE 204 thong qua kénh truyén thong
250, ma ¢6 thé 12 kénh khong ddy bat ky hoic vat ghi khac thich hop d¢€ truyén di liéu nhu
dugc mo ta ¢ day.

Ciing nhu s& dugc hiéu béi nguoi co hiéu biét trung binh trong linh vuc k¥ thuat, hé
théng 200 c6 thé con bao gdm s6 lugng mddun bét ky khéc v6i cac modun dugce thé hién
trén Fig.2. Nguoi ¢ hiéu biét trung binh trong linh vuc k§ thuat sé hidu rang cac khdi,
modun, mach va logic xt Iy minh hoa khac nhau dugc md ta lién quan dén cac phuong 4n
dugc boc 16 & day co thé duoc thuc hién trong phan ctng, phan mém doc duoc bing may
tinh, ph?m sun, hodc tb hop thuc té bét ky cua chung. Dé minh hoa mot cach rd rang kha
nang thay thé va kha nang twong thich nay cta phan cting, phan sun va phan mém, cic
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thanh phén, khdi, médun, mach va budc minh hoa khac nhau thuong duge moé ta vé churc
ning cta chung. Liéu chirc nang nay c6 dugc thyc hién khi phﬁn cung, phﬁn sun hoac phén
mém c6 thé phu thudc vao tng dung cu thé va cac rang budc v thiét ké d6i vai toan bo hé
théng. Nhitng ngudi quen thude véi cac khai niém duge mo ta ¢ day co thé thuc hién chirc
ning nay theo cach phu hgp cho ting tng dung cu thé, nhung cac quyét dinh thuc hién
khong nén duoc hiéu 1 1am gi6i han & pham vi cia sang ché nay.

Theo mot s6 phuong 4n, bd thu-phat UE 230 & ddy c6 thé dugc goi 1a b thu-phat
"duong 1€n" 230 ma bao gbm mdi trong s6 bo phat tan s6 vo tuyén (radio frequency, RF)
va bo thu RF bao gdm hé mach ma dugc ghép ndi véi angten 232. B chuyén ddi song cong
(khong duoc thé hién trén hinh v&) ¢6 thé ghép ndi theo cach khac nhau bo phat hodc bo
thu duong 1én véi angten duong lén theo kiéu song cong thoi gian. Twong tw, theo mot sb
phuong 4n, bo thu-phat BS 210 ¢6 thé dugc goi 1a & day 1a bd thu-phét "duong xuong” 210
ma bao gdm mdi trong s6 b phat RF va bd thu RF bao gdm hé mach dé duoc ghép ndi voi
angten 212. Bo chuyén ddi song cong dudong xudng c6 thé ghép theo céch khic nhau b
phat hodc b thu dudong xudng vé6i angten dudng xubng 212 theo kiéu song cong thoi gian.
Céc hoat dong ctia hai modun thu-phat 210 va 230 c6 thé duge phdi hop theo thoi gian sao
cho hé mach bd thu duong 1én dugc ghép ndi v6i angten dudng 1én 232 dé tiép nhan céc
truyén dan qua lién két truyén din khong day 250 & cung thoi diém ma bo phat duong
xubng dugce ghép ndi voi angten dudng xubng 212. Theo mot s6 phuong 4n, c6 su ddng bod
thoi gian gan véi thoi gian bao vé t6i thiéu gifra cac thay d6i theo huéng song cong.

B6 thu-phat UE 230 va bo thu-phat tram co s 210 duge tao céu hinh dé truyén thong
thong qua lién két truyén thong dit liéu khong day, va két hop cach sap xép angten RF duge
tao cAu hinh thich hop 212/232 @8 c6 thé hd tro giao thire truyén thong khong day va so a6
didu bién cu thé. Theo mot s6 phuong 4n minh hoa, b thu-phat UE 210 va bo thu-phat
tram co so 210 dugce tao cAu hinh dé hd tro cac tiéu chuén cong nghiép chéng han nhu tién
héa dai han (LTE) va cc tidu chudn 5G méi ni, va dang twong tw. Tuy nhién nén hicu
rang sang ché nay khong nhét thiét bi gi¢i han & cac ti€u chuén cu thé va cac giao thirc lién
quan. Thay vao dé, bd thu-phat UE 230 va bd thu-phat tram co s& 210 ¢6 thé duoc tao clu
hinh dé hd trg theo cach khac nhau, hodc bd sung, céc giao thic truyén dit liéu khong day,
bao gdm céc tiéu chuén tuong lai hodc cac bién thé cua ching.

Theo céc phuong 4n khac nhau, BS 202 c6 thé la nut B tién hoa (evolved node B,
eNB), eNB phuc vu, eNB dich, tram femto hodc tram pico chéng han. Theo mot sb phuong
an, UE 204 ¢6 thé duoc thé hién cac kiu thiét bi ngudi dung khéac nhau chang han nhu dién
thoai di dong, dién thoai thong minh, thiét bi kg thuat s6 hd trg ca nhan (personal digital
assistant, PDA), may tinh bang, may tinh xéch tay, thiét bi dién toan deo dugc, v.v. Cac
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mddun bo xir Iy 214 va 236 co thé duoc thuc hién, hodc duge nhan ra, véi by xir Iy dung
cho muc dich chung, bd nh¢ dinh dia chi ndi dung, bo xr ly tin hiéu sb, mach tich hop cho
ung dung cu thé, mang cong lap trinh dugc dang trudong, thiét bi logic 1ap trinh dugc thich
hop bat ky, cdng roi rac hodc logic tranzito, céc thanh phan phén cimg roi rac, hodc t6 hop
bét ky cta chung, dugc thiét ké dé thuc hién cac chitc nang dugc mo ta ¢ day. Theo cach
nay, bo xit Iy ¢6 thé dugc coi 1a b vi xit Iy, bd diéu khién, bd vi diéu khién, mdy trang thai,
hoic dang twong tu. BO xtr ly cling ¢é thé duogc thuc hién dudi dang td hop cua céc thiét bi
tinh toan, vi du, t& hop cta bd xi ly tin higu s va bd vi xtt Iy, cac bd vi xir 1y, mot hodc
nhidu bo vi xit Iy két hop v6i 161 bd xit 1y tin higu s, hogc cau hinh nhu vy khac bat ky.

Ngoai ra, cic budc ctia phuwong phap hodc thuét toan duge mo ta lién quan dén cac
phuong én duge boc 10 ¢ day cd thd duoc thé hién truc tiép trong phin cting, trong phan
sun, trong modun ph?ln mém 1an luot dugce thuc thi boi cdc mddun b xu ly 214 va 236,
hoiic theo 6 hop thuc té bat ky ciia ching. Cac modun by nhé 216 va 234 ¢6 thé duge coi
12 bd nhé RAM, bd nhé chép, bd nhd ROM, bd nhé EPROM, b nhé EEPROM, céac thanh
ghi, dia cling, dia thdo dugc, CD-ROM, hodc dang khac bét ky cua vat ghi luu trit da biét
trong linh vuc k¥ thuét. V& van dé nay, cac mddun bo nhd 216 va 234 ¢b thé 1an lugt dugc
ghép ndi véi cac modun bd xur Iy 210 va 230, sao cho cac mbdun bd xir ly 210 va 230 ¢o
thé 1an luot doc thong tin tir, va ghi thong tin vao, cac moédun bd nhd 216 va 234. Cac
modun bd nhd 216 va 234 cling ¢6 thé ¢ thé duoc tich hop vao trong cdc mddun bo xir ly
210 va 230 tuong ung cua ching. Theo mot s6 phuong 4n, cac mddun bd nhé 216 va 234
mdi modun c6 thé bao gdbm bd nhé dém dé Iuu trix cac bién tam thoi hodc thong tin trung
gian khéc trong qua trinh thyc thi cac 1énh can 1an luot dugc thyc thi bdi cac mddun bd xir
Iy 210 va 230. M3i trong sb céc mddun bd nho 216 va 234 6 thé con bao gom bd nhé
khong kha bién dé luu trit cac 1énh 1an luot dugc thuc thi boi cic modun b xtr ly 210 va
230.

Noi chung, mddun truyén thong mang 218 thé hién phan cting, phan mém, phan sun,
logic xtr ly, va/hodc cac thanh phan khac cla tram co s¢ 202 dé cho phép truyén thong hai
chiéu gitta bo thu-phat tram co s6 210 va cic thanh phan mang khac va céc nit truyén thong
duoc tao cAu hinh dé truyén thong véi tram co s¢ 202. Vi dy, modun truyén thong mang
218 ¢6 thé duoc tao chu hinh dé hd tro luu luong internet hoac WiMAX. Theo cach trién
khai dién hinh, ma khong lam giGi han, moédun truyén thong mang 218 tao ra giao dién
Ethernet 802.3 sao cho b thu-phét tram co s& 210 ¢6 thé truyén thong véi mang mdy tinh
dua trén Ethernet thong thudng. Theo cach nay, médun truyén thong mang 218 c6 thé bao
gdm giao dién vat ly dé két ndi v6i mang mdy tinh (vi dy, trung tdm chuyén dbi di dong

(Mobile Switching Center, MSC)). Cac thuat ngr “dugc tao cAu hinh cho,” “dugc tao ciu
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hinh d@8” va cac su két hop ctia chung, khi duge sir dung ¢ ddy so v6i hoat dong hodc chire
nang cu thé, dé cap dén thiét bi, thanh phén, mach, cAu trac, mdy, tin hiéu, v.v., ma dugc
xdy dung, 14p trinh, dinh dang va/hodc sap xép vé mat vat ly dé thuc hién hoat dong hodc
chirc nang cu thé.

Dua vao Fig.3, luu db ctia quy trinh 300 8 tao ra bao hiéu khién dudong xudng dugc
thé hién theo mot s phwong én thuc hién lam vi du. O bude 302, thiét bi mang khong day
(vi dy, gNB) truyén tin hi¢u biéu thi cac thong sb 16p cao hon li€n quan dén DCI cu thé cho
mot hodc nhidu UE theo mot s6 phuong én thyc hién.

O budc 304, thiét bi mang khong day truyén tin hi¢u didu khién duong xudng dén
mot hodc nhidu UE theo mot s6 phuong an thue hién. Tin hi€u didu khién duodng xuéng
mang thong tin c4u hinh lién quan dén viéc tiét kiém nang luong cho mot hodc nhiéu UE
theo mot sb phuong an thuc hién. Tin hi¢u didu khién duong xudng bao gbm mot hoic
nhidu khéi dit lidu dé biéu thi sé luong xac dinh cta cac trang thai kich hoat ciia mot hodc
nhidu UE theo mot s6 phuong 4n thyc hién. Céc trang thai kich hoat biéu thi thong tin céu
hinh ctia mdi trong s61 mot hodc nhiéu UE theo mot s6 phuong an thuc hién. Theo mot sb
phuong an thuc hién, tin hi€u didu khién duong xuéng bao gém ma dinh danh dinh dang
béo hiéu diéu khién. Theo mdt sd phuong an thuc hién, tin hi¢u diéu khién duodng xuéng
bao gf”)m sb luong bo chi bao chirc nang nhét dinh. Theo mot sb phuong &n thuc hién, tin
hiéu diéu khién duong xubng biéu thi hanh vi phat hién cua tin hiéu didu khién duong xubng
tiép theo.

Dua vao Fig.4, luu d6 ctia quy trinh 400 8 tao ra béo hiéu khién duong xudng duge
thé hién theo mot sé phuong an thue hién 1am vi du. O bude 402, UE nhan tin hiéu (vi du,
tin hiéu L2/L3) tir thiét bi mang khong day theo mot s6 phuong an thyc hién. Tin hi¢u tr
thiét bi mang khong day bao gbm thong tin cAu hinh lién quan dén DCI cu thé theo mot sb
phuong &n thuc hién.

3 bude 404, UE nhan tin hidu didu khién duong xudng (d6i khi duoc goi ¢ day la
tin hiéu didu khién hozc bao hidu didu khién duong xudng) theo mot sd phuong 4n thuc
hién. Theo mot sb phuong an thuc hién, tin hi€u diéu khién duong Xuéng bao gém mot
hodc nhidu khéi dit lidu dé bidu thi mot hodc nhidu trang thai kich hoat ctia mt hogc nhiéu
thiét bi nguoi dung. Theo mot sb phuong an thuc hién, cac trang thai kich hoat biéu thi
thong tin céu hinh ctia mdt hodc nhiéu thiét bi ngudi dung. Theo mot s6 phuong 4n thuc
hién, béo hiéu didu khién duong xubng bao gdm ma dinh danh dinh dang béo hi¢u diéu
khién. Theo mot ) phuong an thuc hién, bdo hi€u diéu khién bao gém ) lugng bd chi bdo
chlrc nang nhét dinh. Theo mot ) phuong an thuc hién, bao hi¢u diéu khién duong xuéng
¢6 thé bidu thi hanh vi phét hién cta tin hiéu diéu khién dudng xudng tiép theo.

8
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Theo mot s6 phuong an thuc hién, mot thiét bi nguoi dung duy nhét dugc tao cu
hinh v6i mot khdi dit liéu. Theo mot s6 phuong an thuc hién, céc truong cua khéi dir lieu
duoc xac dinh trong bang 1. S6 luong trudng cla khéi dit liéu 1a N ma 1a s6 tw nhién. Vi
du, déi v6i UE duge tao cdu hinh véi khéi dit liéu, trang thai kich hoat-0 cta truong thir hai
duoc biéu thi béi gid tri “00” cua khéi dit liéu, trang thai kich hoat-1 cua truong thi hai
duoc bidu thi boi gié tri “01” cla khdi dit liéu, trang théi kich hoat-2 cua truong thir hai
duoc biéu thi bdi gia tri “10” cua khoi dit liéu, trang thai kich hoat-3 cua truong thir hai
duoc bidu thi boi gid tri “117 ctia khéi dit lidu. Theo mot s6 phuong 4n thyuc hién, do rong
bit ctia mdi trudng trong mot khéi ma héa bang hodc 16n hon 1. Theo mot s6 phuong an
thuc hién, céc trang thai thong tin cAu hinh/kich hoat st dung lai cac truong ¢ dinh dang
DCI 0 0/1_0 hoac dinh dang DCI 0 1/1_1. Theo mot s6 phuong an thyc hién, cac trang
thai kich hoat & trudng duwoc ma héa chung voi cic trang thai kich hoat ¢ cac truong khéc.

Vi vy tai trong ctia DCI ¢6 thé duge 1am giam bét.

Bang 1
Truong thi nhat ctia khdi | Trang thai thong tin cau hinh/kich hoat
dir licu

0 Trang thai kich hoat-0

1 Trang thai kich hoat-1

Truong the hai cua khoi | Trang thai thong tin cAu hinh/kich hoat
dit liéu

00 Trang thai kich hoat-0

01 Trang thai kich hoat-1

10 Trang thai kich hoat-2

11 Trang thai kich hoat-3

Truong ther N cua khéi dit | Trang thai thong tin cau hinh/kich hoat

licu

00 Trang thai kich hoat-0
01 Trang thai kich hoat-1
10 Trang thai kich hoat-2
11 Trang thai kich hoat-3

Theo mdt sd phuong an thuc hién, kich thudce khoi dit ligu N béng 1. Theo mot sb
phuong 4n thuc hién, kich thudc khéi dit liéu gidng voi kich thuéc khéi dir liéu cua dinh

9
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dang DCT 0 0/1 0. Theo mét s phuong 4n thyc hién, kich thude khoi dir liu bao gbm
mot sb bit dém duge thém vao & diém cudi clia khéi dit liéu dé can chinh véi cae kich thude
6i ctia dinh dang DCI 1_0 hi¢n tai. Theo mot sb phuong an thyuc hién, céc trang thai kich
hoat ctia mot thiét bi nguoi ding duy nhét duge anh xa dén tap con ctia s6 lugng thong s6
16p cao hon nhét dinh. Theo mot sb phuong an thuc hién, cac trang thai kich hoat cua $b
lugng truong nhét dinh duoc ma hoa chung trong mot khéi ma hoa. Theo mdt s6 phuong
an thuc hién, cdc trang thai kich hoat ctia mot thiét bi nguoi dung duy nhit dvoc ma hoa
trong tai trong DCI méi. Vi vay, d¢ tin cdy cao hon so v6i so @6 ma thém cac trang thai
kich hoat & dinh dang DCI 0_0/1 0 hoac dinh dang DCT 0_1/1_1 theo mot s6 phuong 4n
thuc hién.

Theo mét s& phuong 4n thye hién, nhom thiét bi nguoi ding duge tao cAu hinh véi
nhom khéi dit liéu. S8 luong thiét bi ngudi ding trong nhém 1a M1, va sb lugng khoi dir
liéu trong nhom 1la M2. M1 bang hodc 16n hon M2 theo mot s6 phuong an thyc hién. Theo
mot s phuong an thyc hién, cac truong ctia nhom khdi dir liéu duoce xac dinh trong bang
2. S6 lwong trudng cua cac khdi dit liéu trong nhom 1a {Ni, N, Ns, ... , N2} ma déu 1a
cdc s6 tu nhién. Vi du, ddi véi UE dugc tao cAu hinh véi khoi dit ligu, trang thai kich hoat-
0 ciia truong thit hai dugc biéu thi boi gid tri “00” ciia khoi dit liéu, trang théi kich hoat-1
clia truong thi hai dugc biéu thi boi gi tri “01” ctia khoi dit liéu, trang thai kich hoat-2 cua
trudng thir hai duge biéu thi béi gia tri “10” cuia khéi dit lidu, trang thai kich hoat-3 cta
truong thit hai duge biéu thi boi gid tri “11” ctia khoi dit ligu. Theo mot sé phuong an thuc
hién, do rong bit cua mdi truong trong mot khéi ma hoa bang hodc 16n hon 1. Theo mot s6
phuong 4n thyc hién, cc trang théi thong tin ciu hinh/kich hoat dugc biéu thi trong céc
truomg duge st dung lai & dinh dang DCI0_0/1_0 hoac dinh dang DCI 0_1/1 1. Theo mot
s6 phuong 4n thuc hién, cac trang thai kich hoat cta sb lugng trudong nhét dinh dugc ma

hoéa cung v&i mot khoi mé hoa.

Béang 2
Khdi dit liéu thir nhét
Truong thtr nhat Trang thai thong tin cAu hinh/kich hoat
0 Trang thai kich hoat-0
1 Trang thai kich hoat-1
Truong tht hai cua khéi | Trang thai thong tin cau hinh/kich hoat
dir liéu
00 Trang thai kich hoat-0
01 Trang thai kich hoat-1

10



43688

Trang thai kich hoat-2

Trang thai kich hoat-3

Truong tha N1 cta khoi

dit lidu

Trang thai thong tin cau hinh/kich hoat

00 Trang thai kich hoat-0

01 Trang thai kich hoat-1

10 Trang thai kich hoat-2

11 Trang thai kich hoat-3

Khéi dit liéu tho M2

Trudng thi nhat Trang thai thong tin cau hinh/kich hoat
0 Trang thai kich hoat-0

1 Trang thai kich hoat-1

Truong th hai cua khoi

Trang thai thong tin c4u hinh/kich hoat

dir liéu

00 Trang thai kich hoat-0
01 Trang thai kich hoat-1
10 Trang thai kich hoat-2
11 Trang thai kich hoat-3

......

Truong tha NM2 ctia khéi

dir licu

Trang thai thong tin cau hinh/kich hoat

00 Trang thai kich hoat-0
01 Trang thai kich hoat-1
10 Trang thai kich hoat-2
11 Trang thai kich hoat-3

11
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Theo mét sb phuong 4n thuc hién, s§ luong khdi dit liéu trong nhom M2 bing 1.
Theo mot s& phuong én thyc hién, kich thudc cua mdi khéi dit liéu trong nhém bang hogc
nho hon L bit. Theo mét sd phuong an thuc hién, L béng hodc 16n hon 0 va b%ng hodc nhd
hon 12 (hodc gia tri khac). Theo mot s6 phuong én thuc hién, kich thuéc cua nhom khéi dix
liéu thém vao mot s bit dém & diém cudi ctia mdt hodc nhiéu khéi dit liéu dé can chinh véi

cac kich thudce goéi ctia dinh dang DCI 1_0 hién tai. Theo mot s6 phuong 4an thyc hién, cac
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trang thai kich hoat cua nhom thiét bi nguoi dung dugc anh xa dén tap thong sd 16p cao
hon. Theo mot ) phuong an thyuc hién, cac trang thai kich hoat cia nhém thiét bi nguoi
dung duoc mi héa trong tai trong DCI méi. Theo cac phuong an thuc hién nay, do rong bit
ctia mot khéi dit liéu trong nhom khac vai do rong bit ctia cac khéi dit lidu khé4c trong nhom,
hoac duoc tao cAu hinh da dang béi bao hi¢u L1/L2/L3. Theo mot ) phuong an thuc hién,
céc trang thai kich hoat cta truong dbi v6i thiét bi ngudi dung duge ma hoa chung véi cac
trang thai kich hoat cua truong dbi véi cac thiét bi ngudi dung khac. Vi vay, do tin cdy cao
hon so véi so dd ma thém céc trang thai kich hoat & dinh dang DCT0_0/1_0 hogc dinh dang
DCIO 1/1 1 dé lam giam dang ké tai trong cua DCI.

Theo mot sb phuong an thuc hién, cac truong cua khdi dir liéu duge tao cAu hinh
linh hoat sao cho mdt hodc nhiéu thiét bi nguoi dung duge tao cAu hinh véi tap con cua tat
ca céc truong. Theo mot ) phuong an thyuc hién, DCI méi ddi véi mot hodc nhiéu thiét bi
nguoi dung dugc tao cAu hinh bang thong tin 4nh xa dé thong bdo cho UE thong tin vé viée
xé4c dinh vi tri bat dau va/hodc do dai cua khoi dit liéu cua no va trich xuét trang thai kich
hoat dé thu duge thong tin cAu hinh tir tai trong DCI méi. Theo mot s6 phuong an thye
hién, thong tin 4nh xa bao gbm vi tri bit diu ctia khdi dit lidu. Theo mdt sé phuong an thuce
hién, vi tri bat dau bao gém chi muc cho sb luong khdi. Theo mot sb phuong an thuc hién,
vi tri bit dau bao gdm dd rong bit ctia khoi dit liéu hodc kich thude cia khéi dit liéu truong.
Theo mot 36 phuong an thuc hién, vi tri bat dau dugc tao cAu hinh boi tin hiéu 16p cao hon.
Theo mot s phuong 4n thuc hién, kich thuée cia DCI moi doi v6i nhom thiét bi ngudi
dung duoc tao cAu hinh boi thong sb 16p cao hon. Theo mot s6 phuong an thuc hién, vi tri
b4t ddu cua khéi dit liéu trong DCI méi di véi mdi thiét bi nguodi ding trong nhém duge
tao cau hinh béi thong s6 16p cao hon. Theo mot s6 phwong én thyc hién, tin hiéu 16p cao
hon bao gdm tin hiéu RRC hodc MAC CE.

Vi du, DCI cho UE cu thé vé6i bén trudng biéu thi mot so trang théi kich hoat dugc
truyén dén thiét bi nguoi dung béi thiét bi mang khong ddy trong tép tai nguyén dinh trudc.
Tép tai nguyén dinh trude thé hién it nhat mdt trong sb cac BWP, 6 phuc vy, thoi gian hoat
dong, CORESET, khong gian tim kiém, co hoi theo di PDCCH, hodc kidu RNTI cu thé
duoc tao ciu hinh boi MAC CE hodc tin hiéu RRC. Khi truyén dan DCI cho UE cu thé
chua dugce nhan & tap tai nguyén dinh truée theo mot s6 phuong an, thi thiét bi nguoi ding
thu dugc thong tin chi bdo dya vao bang 3 chéng han.

Béang 3

Truong thu nhat cta | Trang thai thong tin cau hinh/kich hoat ctia bd chi bao
khéi dit liéu DCI
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0

Khong khoi dong

1

Khéi dong

Trudng th hai cia khoi

Trang thai thong tin cAu hinh/kich hoat cua bd chi bao

dix liéu BWP

00 hodc 0 BWP #1
01 hodc 1 BWP #2
10 BWP #3
11 BWP #4

Trudng tht ba cta khoi

dir liéu

Trang thai thong tin cAu hinh/kich hoat ctia bd chi bio

cip phat tai nguyén mién thoi gian

00000~11111

Chi bao clia gia tri toi thiéu k0, k1, k2, gia tri toi thiéu
ciia d6 dich kich hoat A-CSI-RS va gié tri tdi thiéu ctia
do dich kich hoat A-SRS

Truong thtr tu cua khoi

Trang thai thong tin cAu hinh/kich hoat ctia viéc truyén

dir lidu RS

00 index0 trong tap con cua cac thong s6 truyén dan RS
01 index1 trong tap con cua cic thong s6 truyén dan RS
10 index?2 trong tap con cua cac thong s6 truyén dan RS
11 index3 trong tap con cua cac thong s6 truyén dan RS

Tap con cta cac thong so truyén dan RS

Chi sd | Trang théi thong tin c4u hinh/kich hoat ctia truyén
dan RS
Béo cédo CSI Yéu cau CSI-RS | Yéu cau SRS
00 Y N N
01 N N N
10 N Y N
11 N Y Y

Theo vi du nay, truong thit nhét duoc st dung dé biéu thi hai trang thai kich hoat.

Truong thi hai 1a truong st dung lai & cac dinh dang DCI trong thong s6 ky thuat Rel-15.
trudmg thit ba duoc st dung dé biéu thi gid tri t5i thiéu kK0/k1/k2, gia tri toi thidu cta do
dich kich hoat A-CSI-RS, va/hodc gia tri téi thiéu cua do dich kich hoat A-SRS. Noi dung
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cua truong thu ba duoc biéu thi bang cach cling ma hoa tAt ca cac trang thai kich hoat (vi
du, ‘00000 biéu thi rang gié tri cia ndm thong s6 déu bang khong) theo mot s6 phuong 4n
thuc hién. Noi dung cuia truong thir ba duge biéu thi béng cach biéu thi ddu vao cua bang
tai nguyén duoc tao cAu hinh béi béo higu RRC vi dy, “00001” biéu thi dau vao 1 ciia bang
phén cong tai nguyén mién thoi gian (time domain resources assignment, TDRA) d6i vai
PDSCH/PUSCH theo tip hop hodc bang hodc danh sach ctia cac thong s6 TDRA dugc tao
c4u hinh bdi MAC CE hoic bao hiéu RRC. Theo mdt s6 phuong an thuc hién, ndi dung
ctia truong thi ba dwoce biéu thi bing céch biéu thi bing dugc tao cau hinh bdi tin higu RRC
Theo mot sé phuong an thye hién. Vi du, ‘010xx’ biéu thi bang thir hai cta nhiéu bang
TDRA déi véi PDSCH/PUSCH duge tao cdu hinh béi tin hidu RRC. ‘xxx00° biéu thi rang
gi4 tri t6i thidu ctia do dich kich hoat CSI-RS/SRS khong theo chu ky 1a bang khong, ma
duoc tao cAu hinh béi tin hiéu RRC hodc voi cAu hinh ctia QCL-TypeD ctia CSI-RS ¢ trang
théi TCI dugc biéu thi boi léch kich hoat MAC CE. Trudng thir tu duge sir dung dé biéu
thi chi muc cta viéc truyén RS bang duge tao cau hinh béi MAC CE hodc tin hiéu RRC.
Theo vi du khac, DCI cu thé cho nhém UE vé6i hai truong biéu thi mét sb trang thai
kich hoat dugc truyén dén nhoém thiét bi ngudi dung boi thiét bi mang khong day trong tap
t3i nguyén dinh trude. Tp tai nguyén dinh trude thé hién it nhét mot trong s6 cac BWP,
phuc vy, thoi gian hoat dong, CORESET, khong gian tim kiém, cac co hdi theo ddi PDCCH,
hodic kiéu RNTI cu thé duge tao cAu hinh bi MAC CE hogc bao hiéu RRC chang han. Khi
truyén dan DCI cy thé cho nhém UE chua dugc nhan & tap tai nguyén dinh trude theo mot
s phuong an, thi cac thiét bi ngudi ding ¢6 thé thu dugc thong tin chi béo dya vao bang 4

vi du.
Bang 4
Truong thtr nhét ctia | Trang thai thong tin cau hinh/kich
khéi dit liéu hoat ctia bo chi bdo DCI
0 Khong khoi dong
1 Khoi dong
Khéi 1, khdi 2, khéi | Truong thir hai cta | Trang thai thong tin cAu hinh/kich
3, ...kh6i N khéi dit ligu hoat ctia b chi bdo BWP
00 BWP #1
01 BWP #2
10 BWP #3
11 BWP #4
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Theo vi du nay, bao hiéu didu khién duong xubng bao gdbm N khéi dit lidu cho N
thiét bi ngudi dung. Mbi truong cta khéi dit liéu duge st dung dé bidu thi s6 lugng trang
thai kich hoat nhit dinh twong tmg. Truong thi nhit dugc st dung dé biéu thi hai trang thai
kich hoat 12 khoi dong va khong khoi dong. Truong thi hai 1a truong st dung lai mot trong
s6 cac truong & cac dinh dang DCI trong thong s6 k¥ thuét Rel-15.

Theo vi du khac, DCI cu thé cho nhém UE véi hai trudng bicu thi vai trang thai kich
hoat dugc truyén dén nhom thiét bi nguoi dung boi thiét bi mang khong day trong tap tai
nguyén dinh truge. Tép tai nguyén dinh trude thé hién it nhit mot trong s6 cac BWP, 6
phuc vu, thoi gian hoat dong, CORESET, khong gian tim kiém, cac co hdi theo ddi PDCCH,
hodc kiu RNTI cu thé duoc tao céu hinh bsi MAC CE hogc béo higu RRC. Khi truyén dan
DCI cu thé cho nhém UE chua duge nhan & tp tai nguyén dinh trude, thi céc thiét bi nguoi
dung c6 thé thu dugc thong tin chi bao dwa vao bang 5 ching han.

Bang 5
Chi s6 Trang thai thong tin cAu hinh/kich hoat
' ctia bo chi bao DCI ‘
0 Khoang thoi gian khong  khoi

dong/chuan bi ngt va ngl
Khéi dong
2 ~ Khoi dong va chi béo cua truyén dan RS

Khoi dong va chi bao ciia céc thong s6
TDRA

N Khéoi dong va bd chi bio BWP

Theo vi du nay, tin hi¢u didu khién dudng xudng bao gom N céc khéi dit liéu cho N
thiét bi ngudi ding. T4t ca thong tin chi béo clia tht ca c4c thiét bi nguoi dung duge ma héa
cung v6i mot khdi dit lidu va duoge st dung dé biéu thi sb luong trang théi kich hoat nhét
dinh twong tng. Trang thai thi nhét kich hoat dugc st dung dé biéu thi khong kich hoat
hoic thong tin khoang thoi gian chudn bi ngl va ngu. Trudng tht hai duge st dung dé biéu
thi viéc kich hoat va chi bao cua viéc truyén RS.

Theo mt sé phuong 4n thuc hién, khdi di ligu trong DCI m6i cho thiét bi ngudi
dung c6 thé biéu thi s6 luong trang thai kich hoat nhit dinh. Theo mot s& phuong an thuc
hién, trang thai kich hoat bao gém it nhat mot ma dinh danh viéc tiét kiém nang luong dinh
dang DCI, chi béo kich hoat, chi bao chuén bi ngt, chi bao theo d&i dinh ky PDCCH (Kénh
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didu khién dudong xudng vat Iy), chi béo thoi lugng bé qua PDCCH, chi bao BWP (Phan
bang thong), thong tin khong gian, chp phat tai nguyén mién thoi gian, thong tin QCL (Géan
nhu ciing vi trf), yéu cu SRS (Cac tin hiéu tham chiéu thim dd), hodc yéu cau CSI (Théng
tin trang thai kénh). Vi du, trang thai kich hoat dugc biéu dién dudi dang {PS-conf-1, PS-
conf-2, ... ,PS-conf-n} cho nhiéu thiét bi nguoi dung. Theo mot s6 phuong 4n thyc hién, ‘n’
1a s6 nguyén va 16n hon 1. B&i véi vi du khac, khoi di liéu bao gbm sd lugng x4c dinh cia
céc chi bd chi bao/céac trudng voi sb lugng cu thé cta cac trang thai kich hoat dugc biéu
dién dué6i dang {PS-field-1, PS-field-2, ..., PS-field-n} cho mot thiét bi nguodi dung duy
nhat. Mot sd n viée thuc hién, ‘n’ 1a sb nguyén va b%mg hodc 16n hon 1. Theo mdot sb phuong
an thuc hién, “PS-conf-17 thé hién chi béo trang thai khoi dong. Theo mot sé phuong 4n
thuc hién, “PS-conf-2” thé hién thong tin trong chi bao thoi luong bo qua PDCCH. Theo
mot sb phuong an thuc hién, s6 luong trang thai kich hoat nhét dinh ¢6 thé duoc tao ciu
hinh dé cac UE trong nhém. Theo mot sb phuong an thyc hién, cac trang thai kich hoat
duoc tao chu hinh mét cach linh hoat. Theo mot ) phuong an thuc hién, “PS-field-1” thé
hién bd chi bao khoi dong. Theo mot s6 phuong én thyuc hién, “PS-field-2” thé hién thong
tin trong B chi bao thong s TDRA. Theo mot s6 phuong an thyc hién, s6 lugng trang thai
kich hoat nhit dinh c6 thé dugc tao cdu hinh dé UE.

Theo mot s& phuong 4n thuc hién, chi bao kich hoat biéu thi ligu UE c6 can theo dai
PDCCH ké tiép twong tmg v6i tap hop xéc dinh cta céc Gng vién PDCCH trong chu ky
dinh trude. Theo mot sb phuong én thuc hién, chi bdo kich hoat bidu thi liéu UE theo ddi
PDCCH trong chu ky dinh truéc. Theo mot sb phuong an thuc hién, chi bao kich hoat biéu
thi viéc chuyén tiép cia thoi gian hoat dong/DRX-MO dén thoi gian khong hoat
dong/DRX-dong.

Theo mot sb phuong an thyc hién, chi bao kich hoat bao gém khong kich hoat hodc
chi bdo chuan bi ngd. Theo mot sé phuong én thue hién, chi béo chuan bi ngd biéu thi rang
UE khong duge yéu ciu dé theo doi PDCCH ké tiép tuong tng véi tap hop xdc dinh cua
cac tng vién PDCCH trong chu ky dinh trudc. Theo mot s6 phuong an thyc hién, chi bao
chudn bi ngt biéu thi rang UE khong can phai hogc khong dugc yéu cAu dé theo doi PDCCH
trong chu ky dinh truée. Theo mét s6 phuong 4n thyc hién, chi bdo chudn bi ngu biéu thi
viée chuyén tiép cia DRX-m¢ hodc thoi gian hoat dong dén DRX-d6ng hodc thoi gian
khong hoat dong.

Theo mot sb phuong an thuc hién, kich thude cta chi bo kich hoat bﬁmg hodc it hon
2 bit. Theo mdt sb phuong an thyc hién, chi bao kich hoat co thé chi kich hoat va khong
kich hoat (chuén bi ngit) béi céc trang thai kich hoat khac nhau cho mot thiét bi nguoi ding
duy nhat.

16



43688 17/118

Theo mt s& phuong 4n thuc hién, khi viée truyén khéi dit liéu chua dugc nhan trong
tap tai nguyén dinh trudc, thiét bi ngudi dung gitt hodc duy tri & trang thai khéi dong. Theo
mdt s6 phuong an thuc hién, khi viée truyén khdi dit liéu chua dugc nhan trong tap tai
nguyén dinh trudec, thiét bi nguoi dung thyc hién hoat dong trong chu ky dinh truéc ké tiép
tuong Gmg v6i thong tin trong chi bao kich hoat. Theo mot s6 phurong an thuc hién, khi viéc
truyén khéi dit ligu chua dugc nhan, thiét bi ngudi ding gitt trang thi ngu trén khoang tho
gian ctia bd dinh thoi phat hién PS dinh trudce, va kich hoat dé theo ddi PDCCH khi bd dinh
thoi phat hién PS dinh trude hét han. Theo mot s6 phuong &n thuc hién, ‘chua dugc nhéan’
¢6 nghia rang it nhit mot trong s6 cac truong hop sau day co thé xay ra: 1) CRC cua DCI
khong dugc giai ma thanh cong; 2) RNTI khong dugc gidi x4o tron thanh cong; 3) khéi dir
liéu khong dugc g1a1 ma thanh cong.

Theo mot sd phuong 4n thyc hién, chu ky dinh trude bao gdm it nhét mdt cac chu
ky C1 DRX sau véi tap hop cu thé cta cac tmg vién PDCCH. Theo mot s6 phuong 4n thuc
hién, C1 la ) nguyén va 16n hon 0. Theo mot sb phuong an thuc hién, chu ky dinh trudc
bao gdm viéc theo ddi dinh ky C2 PDCCH sau véi tap hop cu thé ctia cac tmg vién PDCCH.
Theo mot sb phuong an thyc hién, C2 la sb nguyén va 16n hon 0.

Theo mot sb phuong an thuc hién, chu ky dinh trude Kkét hop véi thoi quen theo ddi
PDCCH dugc xir Iy trén khong gian tim kiém. Vi du, khi UE dugc tao chu hinh v6i hai
PDCCH khdng gian tim kiém, khong gian tim kiém 1 két hop v6i chu ky 1, va khong gian
tim kiém 2 két hop véi chu ky 2, gia dinh rang thong tin dugc chuyén tai trong DCI biéu
thi rang UE khong can phai theo doi PDCCH trong chu ky theo doi PDCCH 2 sau. Theo
mdt s6 phuong an thyc hién, cho khong gian tim kiém 1, UE khong can phai theo ddi cac
(g vién PDCCH trong khoang thoi gian sau ctia 2 khoang thoi gian 1. Cho khong gian tim
kiém 2, UE khong can phai theo ddi cac ung vién PDCCH trong khoang thoi gian sau cua
2 khoang thoi g1an 2.

Theo mdt s& phuong 4n thuc hién, chu ky theo ddi PDCCH bang chu ky t6i da hodc
t6i thiéu cua tht ca cac khdng gian tim kiém. Theo mot sb phwong an thuc hién, chu ky theo
dsi PDCCH bang chu ky t6i da hodc t6i thiéu ctia cac khong gian tim kiém cta tap hop tht
hai cua cac tmg vién PDCCH. Vi du, UE dugc tao cAu hinh vé4i hai cac khong gian tim kiém
PDCCH (vi duy, khdng gian tim kiém 1 v6i chu ky 1 va khong gian tim kiém 2 vé6i chu ky
2) va chu ky 1 nho hon chu ky 2, gié dinh rang thong tin dugc chuyén tai trong DCI biéu
thi rang UE khong can phai theo d6i PDCCH trong chu ky theo ddi PDCCH 2 sau. Theo vi
du nay, dbi véi ca hai khong gian tim kiém 1 va khong gian tim kiém 2, UE khong can phai
theo d&i cac tmg vién PDCCH trong khoang thoi gian sau cia 2 khoang thoi gian 1. Khoang
thoi gian cia thoi gian khong hoat dong ctia UE bang 2 14n t6i da cua chu ky ctia chu ky 1

17



43688 18/118

va chu ky 2. Thoi gian khong hoat dong 1a khoang thoi gian trong d6 UE khong dugc yéu
cAu dé theo doi PDCCH. ‘

Theo mot sb phuong an thuc hién, tap hop ké tiép hodc cu thé cta cac ung vién
PDCCH bao gdm it nhat mot trong s6: dinh dang DCI v6i CRC duge xéo tron boi C-RNTI,
CS-RNTIL, MCS-C-RNTIL, TC-RNTI, SP-CSI-RNTI, P-RNTI, SI-RNTIL, RA-RNTI, TC-
RNTL SFI-RNTI, INT-RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTIL, dinh dang DCI 0-
0, dinh dang DCI 0-1, dinh dang DCI 1-0, dinh dang DCI 1-1, dinh dang DCI 2-0, dinh
dang DCI 2-1, dinh dang DCI 2-2, hogc dinh dang DCI 2-3.

Theo mdt sé phuong én thyc hién, tap hop tht nhat clia cac Gng vien PDCCH bao
odm dinh dang DCI v6i CRC dugc x40 tron boi PS-RNTL Theo mot s6 phuong 4n thue
hién, PS-RNTI 12 RNTI méi x40 tron DCI dé biéu thi it nhét mot trong so cdc trang thai
kich hoat & trén.

Theo mot sb phuong én thyc hién, chi bao kich hoat ¢6 thé biéu thi khoang thoi gian
ctia viéc theo ddi thoi lugng bd qua PDCCH. Theo mot s6 phuong 4n thuc hién, don vi ciaa
thoi lugng bo qua ¢o thé 1a khe (vi du, 10 khe), mili gidy (10 ms), hodc co hoi PDCCH (vi
du, chu ky K*PDCCH). Theo mdt sb phuong an thuc hién, véi chi béo cua viéc kich hoat
thong tin, UE khong cin phai kich hoat hodc ¢6 thé b6 qua viée theo doi PDCCH, ma c6
loi cho lugng tiéu thu cong suét.

Theo mot sb phuong 4n thuc hién, thong tin cAu hinh c¢6 thé bao gém b chi bao
BWP (phdn bang thong). Néu UE khong hd tro thay doi BWP hoat dong thong qua DCI,
UE b6 qua chi bdo BWP.

Theo vi du, d6 rong bit cho thong tin céu hinh duge xac dinh 1a [°€:%w0) | bit, trong
= ‘ < \
d6 "'mwe = MsweRee 1 gy Mewerre 3 , trong do trudng hop bd chi bao phéan bing thong
tuong duong véi thi tu tang din cta thong sd 16p cao hon BWP-Id Theo mot s6 phuong
. n .
&n thuc hién. Theo mot sO phuong an thuc hién, BWP.RRC 13 56 luong clia cac BWP
DL dugc tao cdu hinh béi céc 16p cao hon, ngoai trir phan bang thong DL ban dau. Theo

mot sd phuong 4n thuc hién, swe = BWPRRC trong d6 truong hop bd chi béo phan bing

thong dugc xac dinh trong bang 4.
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Bang 4:
Gia tri cda truong chi
bao BWP Phan bang thong
2 bit ’
00 BWP duoc tao cdu hinh véi BWP-1d = 1
01 BWP duoc tao cAu hinh v6i BWP-1d =2
10 BWP duoc tao cdu hinh v6i BWP-1d =3
11 BWP dugc tao cdu hinh véi BWP-1d = 4

Theo vi du khac, d6 rong bit cho thong tin cau hinh nay dugc xéac dinh 12 [log, ()]
bit, trong A0 ny,p = Moyprre +1 néu Mowpree <3 > trong do truong hop bo chi bdo phan bang thong
tvong duong véi thlr tu tang dan cta thong sb 16p cao hon BWP-Id. Theo mot s6 phuong
an thuc hién, nypgec 12 56 lugng ctia cac UL BWP dugc tao cau hinh béi cac 16p cao hon,
ngoai trur phan bing thong UL ban d3u. Theo modt s phuong 4n thuc hién,
Hgwp = Pewp.RrC , trong d6 trudng hop b chi bao phan bing thong dugc xac dinh trong
bang 4 chang han.

Theo vi du khac, theo mdt s6 phuong an thuc hién, chi bao chuyén déi BWP ¢6 thé
lién két v6i tin hiéu tham chiéu. Trong trudng hop nay, trang thdi kich hoat trong khéi dix
lidu biéu thi viéc chuyén ddi BWP tix BWP nhé dén BWP l6n. tap hop ciia cde tin hiéu tham
chiéu (vi dy, TRS, CSI-RS, hodc ¢ hai, hodc tin hiéu tham chiéu khac nhu PT-RS) duoc
truyén sau TswpswitchDelay. Theo vi du nay, UE c6 thé rat ra diéu kién kénh hogc thong tin
chum ctia BWP 16n ngay sau viéc chuyén d6i BWP ma ¢6 loi dé cai thién hiéu suét mang.

D&i voi chuyén d6i BWP dya trén DCI, sau khi UE nhan yéu cau chuyén d6i BWP
& khe n trén 6 phuc vu, UE c6 thé nhan PDSCH (cho chuyén doi BWP kich hoat DL) hoc
truyén PUSCH (cho chuyén déi BWP kich hoat UL) trén BWP méi ¢ 6 phuc vu dya vao
viée chuyén déi BWP xdy ra khong mudn hon khe n+ Teweswitchpelay. DO tré chuyén doi
BWP dugc thé hién trén bang 5.

Béang 5
Do dai Do tré chuyén doi BWP
u khe TaweswitchDelay (cdc khe)
NR Kiéu 1Mot ! Kiéu 270t !
(ms)
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0 1 1 3
1 0,5 2 5
2 0,25 3 9
3 0,125 6 17

Luuy I: Tuy thudc vao kha nang UE.

Luuy 2: Néu chuyén ddi BWP lién quan dén su thay
ddi cia SCS, do tré chuyén déi BWP dugc xéac dinh béi
chuyén déi BWP 16n hon gitra SCS truéc chuyén doi BWP
va SCS sau chuyén d6i BWP.

Theo mét sd phuong an thue hién, tin hiéu didu khién duong xudng bao gbm ma
dinh danh cho dinh dang DCI. Theo mot sb phuong an thuc hién, truong cua méd dinh danh
cho dinh dang DCI 12 1 bit biéu thi BWP dudng 1én hoge dudng xudng (phan bang thong).
Vi chi bao thich hop ctia bd chi bao BWP & tép hop thir nhét cta cac tmg vién PDCCH,
¢6 loi hon cho UE dé chuyén dbi sang BWP 16n hon dé tiép nhan hodc truyén géi 16n, va
stt dung BWP nho dé theo ddi céc Gng vién PDCCH. Ngoai ra, viée chuyén d6i BWP lién
két vai tin hiéu tham chiéu cai thién hiéu suét mang.

Theo mot s6 phuwong an thuc hién, thong tin cAu hinh bao gdm thong tin vé chu ky
theo ddi PDCCH ctia tap hop ké tiép cua céc tmg vién PDCCH hodgc céc tng vién PDCCH.
Theo mot sb phuong an thuc hién, théng tin vé chu ky theo doi PDCCH bao gdm it nhat
mdt trong sb cac chu ky theo ddi PDCCH (ks), khoang thoi gian theo doi PDCCH (Ts), do
dich theo ddi PDCCH (Os), mau theo ddi PDCCH trong khe, kich hoat/htty kich hoat khong
gian tim kiém, hodc kich hoat/hity kich hoat CORESET. Vi du, khi céc gia tri khong gian
fim kiém i trong khéi dit liéu tét c4 bing khong, biéu thi rang UE khong can phai thay d6i
chu ky theo ddi PDCCH.

Theo mot s6 phuwong an thuc hién, chi béo ctia viéc hiy kich hoat khong gian tim
kiém biéu thi rang UE khong dugc mong doi dé theo ddi c4c mg vién PDCCH tuong (mg
cua khong gian tim kiém bi huy kich hoat. Theo mot s6 phwong an thuc hién, chi béo cua
khong gian tim kiém kich hoat biéu thi UE can phai theo ddi cac tmg vién PDCCH tuong
ung cua khong gian tim kiém dugc kich hoat. Véi chi bdo dong cuia co hdi theo doi PDCCH,
¢6 lgi hon cho UE dé thich tng véi luu lugng dén va giam lugng tiéu thu cong suét.

Theo mdt s6 phuong 4n thuc hién, thong tin cAu hinh bao gdm thong tin khong gian.

Theo mdt s6 phuong an thyc hién, thong tin khong gian bao gom it nhét mot trong s6 luong
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cac 16p MIMO (16n nhéat), sb lugng céc 16p truyén (16n nhét), (16n nhét) sé luong céc cong
angten, hodc (16n nhét) s lwong tim angten.

Vi du, theo mot ) phuong én thuc hién, khi céc gia tri khéi van chuyén tat ca béng
khong, nd biéu thi ré‘mg mot hodc nhiéu thong tin khong gian khong thay d6i. Theo mot sb
phuong éan thyc hién, khéi van chuyén dugc 4nh xa 1én trén 16p truyén hodc 16p MIMO.
Vi chi bao dong cua thong tin khong gian, ¢ loi hon cho UE dé thich ung voi luu lugng
dén va lam giam lugng tiéu thy cong SuAt.

Theo mdt s6 phuong 4n thue hién, thong tin cAu hinh bao gdm thong tin chi bao cta
viéc cAp phat tai nguyén mién thoi gian nhu sau:

cAp phat tai nguyén mién thoi gian cua sy phéan cong DL;

cAp phit tai nguyén mién thoi gian cua sy phan cong UL;

gid tri kO (nho nhét);

gia tri k1 (nho nhét);

gid tri k2 (nho nhét);

gia tri ctia d9 dich kich hoat A-CSI-RS (CSI-RS khong theo chu ky) (nhé nhéat);

gia tri ctia d dich kich hoat A-SRS (SRS khong theo chu ky) (nho nhét).

Vi chi bdo ciia viéc thong tin cAp phat tai nguyén mién thoi gian, rét ¢6 lgi cho UB
dé biét thong tin trude khi giai ma PDCCH c6 thé gitip UE thich (mg v6i luu luong dén va
lam giam lugng ti€u thu cong Suét.

Theo mdt sb phuong an thyc hién, chi bao cua tap con ctia cac dau vao TDRA c6
thé dwoc stt dung dé biéu thi thong tin cAp phat tai nguyén mién thoi gian cho thiét bi nguoi
ding trong khi giri tin hiéu didu khién dudng xudng, vi du, chi bao dya trén ban 6 bit dé
biéu thi thong tin trong tat ca cac ky hiéu OFDM trong khe. Theo mdt s6 phuong an thuc
hién, chi bdo ctia mdt bang kich hoat tir nhiéu bang TDRA dugc tao cAu hinh béi bao hiéu
RRC c¢6 thé duge sir dung dé bidu thi thong tin cép phat tai nguyén mién thoi gian cho thiét
bi nguoi dung trong khéi dit lidu cia tin hidu diéu khién dudng xudng. Theo mot s6 phuong
4n thuc hién, chi bao ctia gié tri ¢6 thé p dung nhé nhat c6 thé dugc st dung dé biéu thi
théng tin cip phét tai nguyén mién thdi gian cho thiét bi ngudi ding trong tin hi¢u diéu
khién duong xudng.

Theo mét s6 phuong én thyc hién, thong tin chu hinh bao gém yéu cau SRS. Theo
mot sb phuong an thuc hién, tin hiéu diéu khién bao gém yéu cAu SRS. Theo mdt sb phuong
an thuc hién, tin hi€u didu khién két hop v6i yéu ciu SRS. Theo mdt s6 phuong &n thuc
hién, yéu cau SRS bao gbm chi bao cAp phat tai nguyén. Theo mot s6 phuong 4n thuc hién,
chp phat tai nguyén ctia SRS hoge PUCCH dé béo cdo hogc PUSCH dé béo cdo c6 do dich
dinh trude lién quan dén tap hop thir nhét cta cac tng vién PDCCH. Theo mot s6 phuong
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4n thuc hién, cAp phat tai nguyén ctia SRS hodc PUCCH dé bdo céo hodc PUSCH dé bao
cdo c6 do dich dinh trude lién quan dén DRX-m& hoic kich hoat hodc viéc dinh gio ctiia SS
(tin hiéu ddng bd hoa) /PBCH (kénh phat séng vat 1y). Vi chi bao cla yéu cau SRS, rat ¢
loi cho UE hodc mang dé biét thong tin trong diéu kién kénh trude dé gitp cai thién hiéu
Suét.

Theo mot s6 phuong an thuc hién, thong tin cAu hinh bao gém yéu cau CSI. Theo
mot s6 phurong an thyc hién, tin hiéu diéu khién bao gdbm yéu cau CSI. Theo mt sé phuong
an thuc hién, tin hiéu didu khién két hop véi yéu cAu CSI. Theo mdt sb phuong an thuc
hién, yéu cau CSI bao gdm chi béo cAp phat tai nguyén. Theo mot sd phuong 4n thuc hién,
viée chp phat tai nguyén ciia CSI-RS hodc PUCCH dé bao co hogc PUSCH dé béo céo c6
d6 dich dinh truée lién quan dén tap hop thi nhét ciia cac tmg vién PDCCH. Theo mot s
phuong 4n thuc hién, cép phét tai nguyén ciia CSI-RS hodc PUCCH dé béo céo hoic
PUSCH dé bao céo co d@o dich dinh trudce lién quan dén DRX-md hodc thoi gian hoat dong
hodc viéc dinh gio cua SS (tin hiéu ddng bo h()a)/PBCH (kénh phat séng vat ly). Vo1 chi
béo ctia yéu cau CSI, rét ¢6 loi cho UE hodc mang dé biét thong tin trong diéu kién kénh
trudc dé gitip cai thién hiéu SUAL.

Theo mot sé phuong an thuc hién, thong tin cAu hinh bao gém thong tin chum hogc
QCL. Theo mot s6 phuong an thyc hién, thong tin chum hogc thong tin gin ciing vi tri cong
angten cta tdp hop thir hai cla cac tmg vién PDCCH két hop véi hodc duge xdc dinh boi
tap hop tht nhét ctia cac tng vién PDCCH. Theo mot s6 phuong 4n thuc hién, thong tin
chum hodc thong tin gan cling vi tri cdng angten cua tap hop thir hai cia PDCCH duogc biéu
thi bai tap hop thi nhét cua cac tng vién PDCCH. Theo mot s6 phuong an thyc hién, thong
tin chum hodc thong tin gin cling vi tri cdng angten cla tap hop thtr hai cia PDCCH c6 thé
lién két v6i tap hop tht nhat clia cac tmg vien PDCCH néu chiing bi chong 1&p & mot s6
mién. Theo mét sd phuong an thuc hién, mién bao g@)m CORESET, khong gian tim kiém,
tai nguyén thoi gian hodc tai nguyén tan sb. Vi chi bao ctia thong tin chum hodc QCL, rat
¢6 loi cho UE hoac mang dé biét thong tin trong didu kién kénh trudc dé gitip ci thién hidu
suét.

Theo mét sd phuong an thuc hién, thong tin c4u hinh bao gém cac hoat dong cua
SCell (6 tht cip). O day céc hoat dong cua 6 chinh va 6 tht cap bao gbdm it nhat mot trong
s6 cac Chi bao huy kich hoat/kich hoat Scell, chi bdo Scell khong hoat dong, hodc cac co
hoi theo ddi PDCCH trong Scell.

Theo mdt s& phuong an thue hién, viée hity kich hoat Scell biéu thi ring UE khong
dugc mong doi dé theo ddi cac tmg vién PDCCH cua Scell bi hury kich hoat. Theo mot sb

phuong an thuc hién, viéc kich hoat Scell biéu thi rang UE can phai theo ddi cac Gng vién
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PDCCH tuong ung cta Scell dugc kich hoat. Theo mot sb phuong én thuc hién, UE khong
duoc yéu cau dé theo doi PDCCH trong Scell khong hoat dong. Theo mot s6 phuong an
thuc hién, UE can phai thuc hién phép do vé quan ly chum, va/hodc phép do RRM, va/hodc
phép do CSI va/hodc Viéc thu nhén CSI trong Scell khong hoat dong. Véi chi bdo cta hoat
dong cda 0 thu cép trong duong dong, rit c6 loi cho UE dé lam giam viéc theo ddi PDCCH
dé giap UE thich tng v6i luu luong dén va 1am giam luong tiéu thu cong suét.

Theo mét s& phuong an thyc hién, tin hiéu didu khién dudng xudng bao gdm it nhat
mdt ma dinh danh cho dinh dang DCI, bd chi béo chue nang, hodc N cac khdi dit liéu. Theo
mot sb phuong an thuc hién, N béng 1 néu DCI méi 1a UE-DCI cu thé, néu khong thi N 1a
16n hon 1. Theo mdt sb phuong an thuc hién, truong cia ma dinh danh cho céc dinh dang
DCI 13 1 bit bidu thi by chi bao BWP dudng 1én hojc dudng xudng (phan bing thong).
Theo mot sb phuong an thuc hién, chi bao bit ¢6 thé duoc tao cdu hinh riéng biét véi mdi
khdi hodc c6 thé chung véi tt ca cac khéi. B chi bao chitc ning cua trang thai kich hoat
hodc khi dit liéu bao gdm it nhAt mot trong sb cac chirc ning tur 1 dén 17 sau:

1) Kich hoat thong tin lién két voi C-DRX:

2) Théng tin cap phét tai nguyén mién thoi gian ma bao gdm céc thong sé6 TDRA
clia gié tri t6i thiéu k0/k1/k2, gid tri tdi thiéu ctia do dich kich hoat A-CSI-RS va A-SRS, vi
du, Viéc 1ap lich lién khe

3) Kich hoat truyén RS; trong d6 bao gdm tai nguyén 1ap lich DL/UL RS dé nhan
b&i UE hodc béo cao cho gNB, hodc QCL thong tin.

4) Yéu cau CSI

5) Yéu cau SRS

6) Chi bao trang thai TCI

7) Thong tin chi bdo loai QCL

8) B0 chi b4do song mang

9) Hoat dong chi bao SCell

10) Chi bdo BWP

11) Thong tin khong gian

12) Chi bao tai nguyén giai ma PDCCH, vi du, CORESET/khong gian tim kiém/ang
vién cta viéc giai ma PDCCH ké tiép

13) Chu ky theo ddi PDCCH

14) Viéc bé qua PDCCH (thoi lwong bd qua)

15) Viée bo qua s lugng theo ddi DRX

16) Kich hoat SPS

17) Céu hinh DRX
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Theo mdt sb phuong an thyc hién, do rong bit cho bo chi b4o chirc ndng co thé thu
duoc dua vao phuong trinh cua loga(M) bang cach tao cu hinh it nhat M céc chitc ning.
Theo mot sb phuong an thyc hién, ¢ tdn tai hoic duogc tao cAu hinh it nhat M céc chuc
nang. Theo mot s6 phuong 4n thuc hién, d6 rong bit cho b chi bdo chirc nang co thé duoc
stra hodc st dung lai d rong bit ctia cac trudng tuong tu trong céc dinh dang DCI hién co.

Theo mot sb phuong an thuc hién, cac thiét bi ngudi dung dugce tao c4u hinh véi mét
khdi dir liéu. Theo mot sb phuong an thyc hién, s6 luong truong nhét dinh cta dinh dang
DCI hién tai 0_0/1_0 trong phién ban 15 dugc st dung dé biéu thi thong tin khac 1a tap con
ctia thong tin c4u hinh lién quan dén c4c chuc nang duoc dé cap & trén. Theo mot s6 phuong

| an thuc hién, thong tin khac lién quan dén cac chuc ning duoc dé cap ¢ trén. Theo mot $6
phuong an thyc hién, s6 luong trudng nhét dinh cta dinh dang DCI 0 0/1_0 trong phién
ban 15 1a thong tin dé c6 thé duge sir dung dé kich hoat c4c trang thai kich hoat khéc clia
thong tin lién quan dén cac chtrc nang dugc dé cap ¢ trén. Theo mot s6 phuong 4n thuc
hién, cho thiét bi nguoi ding duge tao ciu hinh v6i DCI, cac trang thi kich hoat khac vé
s6 lugng truong nhat dinh & dinh dang DCI 0_0/1_0 trong phién ban 15 dugc cho phép bai
thong tin dugc dinh trude trong Rel 16 dugc tao cAu hinh bai MAC CE hodc bao hiéu RRC.
Theo mot ) phuong an thuc hién, thong tin duge dinh trudc bao gém it nhat mot trong sb
cac loai cu thé ctia RNTI, tap khong gian tim kiém cu thé, loai khong gian tim kiém cu thé,
CORESET cu thé, céc tmg vién PDCCH cu thé, CCE AL cu thé, bo dinh thoi cu the, chu
ky theo doi PDCCH cu thé, tai nguyén mién thdi gian/tan s6 cu thé, khoang thoi gian mo
DRX, hoic thoi gian hoat dong. Theo mot sb phuong an thuc hién, cho thiét bi nguoi dung
duoc tao cAu hinh v&i DCI, céc trang thai kich hoat khéc trong Rel 16 va thong tin cAu hinh
ban dau trong Rel 15 vé s6 luong truong nhét dinh & dinh dang DCI 0_0/1 0 dugc st dung
@& bidu thi & cung thoi diém hodc ddng thoi.

Vi du, sd luong truong nhét dinh & dinh dang DCI 1_0 trong Rel 15 dugc st dung
dé bidu thi cac trang thai kich hoat khac cho thiét bi ngudi ding néu DCI dugce xéo tron bdi
PS-RNTI hodc dugc phat hién trong bd dinh thoi/khoang thoi gian PS duogc tao cAu hinh
béi MAC CE hoic bdo hiéu RRC. Theo mdt sb phuong an thuc hién, $6 lugng truong nhét
dinh & dinh dang DCI 1_0 trong Rel 15 dugc st dung dé bicu thi cac trang thai kich hoat
khac cho thiét bi nguoi dung néu CRC x40 trdn RNTI cua dinh dang DCI'1_0 trong Rel 15
1a C-RNTI va/hodc CS-RNTI va/hoic MCS-C-RNTI va/hodc TC-RNTI va thong tin dugc
dinh tru6e duge tao cAu hinh béi MAC CE hogc bao hiéu RRC. Theo mot s6 phuong an
thuc hién, s6 luong trudng nhét dinh & dinh dang DCI 1 _0 trong Rel 15 dugc s dung dé
bidu thi cac trang thai kich hoat khéc cho thiét bi ngudi ding néu PUSCH duoc 1ap lich boi
MAC RAR. néu truong truong “phén cong tai nguyén mién tan s6” khong phai la cua tt
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c4, cac trang thai thong tin/kich hoat chi bdo khac tuong ung voi sb luong truong nhét dinh
& dinh dang DCI 1_0 trong Rel 15 v6i CRC duge xao tron boi C-RNTI duoc thé hién trén
bang 6. Theo mt sé vi du, thong tin chi béo khac vé s6 luong truong nhat dinh & dinh dang
DCI1 0 trong Rel 15 duoc tao c4u hinh bdi MAC CE hoic b4o hiéu RRC. Theo mot sb vi
du, thong tin chi béo khéc vé sb lugng trudng nhét dinh & dinh dang DCT 1_0 trong Rel 15
duoc tao cAu hinh boi viée gui tin hiéu L1.

Béang 6

Cac truong | Trang thai thong tin | Trang thai thong tin cAu hinh/kich hoat kha thi
& dinh dang | cAu hinh/kich hoat | khac véi thong tin dugc dinh trudc dudi ciu hinh
DCI 1 0| trong Rel 15 dinh trudce trong Rel 16 (hodc Phién ban 16)

trong Rel 15
(hodc Phién
ban 15)

1.Ma dinh | gid tri 1 bit cua truong | Truong cling ¢6 thé duge st dung dé biéu thi it

danh  cho | bit nay ludén luon dugc nhat mot trong sb cac trang thai kich hoat dong
cac  dinh | thiét 1ap 1a 1, biéu thi | thoi sau:

dang DCI dinh dang DCI DL 1) cho phép trang thai thong tin cau hinh/kich
hoat khac cua céac truong khac trong DCI nay;
2) hoat dong chuyén ddi BWP;

3)hoat dong chuyén doi chu ky theo doi
PDCCH;

4) viéc bo qua PDCCH;

5) trang thai TCI hogc QCL loai D cu thé

6) hoat dong theo ddi PDCCH trong SCell v.v.
Truong cling ¢o thé duoc st dung dé biéu thj it
nhAt mot trong sb cac trang thai kich hoat khong
ddng thoi sau:

1) cho phép trang thdi thong tin cau hinh/kich
hoat khac cua céac truong khéc trong DCI nay;
2) kich hoat trang thai kich hoat;

3) Hoat dong chuyén doi chu ky theo ddi
PDCCH;

4) cAu hinh chu ky DRX dai;

5) Hoat dong theo ddi PDCCH trong SCell hodc
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PCell;

6) kich hoat/ hiy kich hoat khong gian tim
kiém/CORESET/ung vién;

7) trang thai TCI/QCL loai D cu thé; v.v.

2. Phéan
cong tai
nguyén

mién tan soO

[log, (NZE" VB +1)/2)]
bit NpEBWP
duoc dua ra bdi
- kich thudc
CORESET 0
CORESET 0 duogc tao

cau hinh cho 0; va

trong

cua

néu

- kich thuéc cta phan
biang thong DL ban
ddu néu CORESET 0
khong dugc tao ciu
hinh cho 0.

Néu Nov®" 1ho hon sé lugng RB 16n nhat
trong BWP DL, bit  nhic sau

[log, (NPEEY? (V2L 11)/2) | bit va X céc bit
dém (néu dugc yéu cAu) cing c6 thé dugc truyén
va dugc st dung dé biéu thi it nhét mot trong )
céac chi bao sau: (trong d6 X dugc stt dung dé sap

xép do rong bit véi do dai 16n nhat cta truong

nay.)
1) 1bit- Kich hoat, chuin bi ngt hodc bo qua cac
trang thai kich hoat;

2) 2~4 bit- thoi lugng bo qua/ngi cia PDCCH
hodc sb lugng cia viéc bd qua viée theo doi
DRX;

3) 1~2bit - bd chi bao BWP hogc viéc chuyén doi
BWP;

4)N bit 1- Kich hoat/ huy kich hoat CCE
AL/khong gian tim kiém/ CORESET/tng vién;
(trong d6 N1>1.)

5) N2 bit - thong tin cdp phét tai nguyén mién
thoi gian; (trong d6 N2>1)

6) N3 bit - kich hoat truyén RS; (trong d6 N3>1)
7) N4 bit - chuyén d6i chu ky theo ddi PDCCH;
(trong d6 N4>2)

8) N5 bit - thich Gmg thong tin khong gian; (trong
do N5>1)

9) 1~2bit- hoat dong theo ddi PDCCH trong
SCell hoic PCell;

10) 1~2bit - chi bao thong tin QCL;

11) 2 bit - cac trang thai TCI/bg chi bao loai
QCL;

26

26/118




43688

12) céac bit 1 - bdo cédo CSI; v.v.

3. Chi dinh
tai nguyén
mién  thoi

gian

gia tri truong 4 bit m
cia DCI tao ra chi
muc hang m + 1 dén
bang cdp phat. Hang
duoc danh chi muc
xac dinh d6 dich khe
Ko, khéi déu va bo chi
bao d6 dai SLIV, hodc
xéac dinh truc tiép ky
hiéu khéi dau S va do
dai cAp phat L, va loai
anh xa PDSCH dugc
gia thiét trong viéc
tiép nhan PDSCH

Truong cling c6 thé dugc st dung dé biéu thi cac
trang thai kich hoat dong thoi sau:

4bit - biéu thi chi muc hang cta céc bang cép
phét tai nguyén mién thoi gian khac dugce tao chu
hinh béi bao hi¢u RRC.

Trudng ciing ¢6 thé dugc sir dung dé bicu thi céc
trang thai kich hoat khong dong thoi sau:

1) 4bit - biéu thi chi myc hang cta cic bang cip
phat tai nguyén mién thoi gian khac dugc tao céu
hinh bai bao hi¢u RRC;

2) 4bit - biéu thi bang chi muc cua nhiéu bang
cép phat tai nguyén mién thoi gian duge tao cu
hinh béi bao hiéu RRC;

4. Anh
VRB-to-
PRB

Xa

1 bit theo bang
7.3.1.1.2-33 trong TS
38.212

Trudng ciing c6 thé dugce st dung dé biéu thi it
nhit mot trong sb cac trang thai kich hoat dong
thoi sau:

1) “0° biéu thi viéc khong chuyén doi BWP hogc
chuyén dbi sang BWP mic dinh/ban dau/nho
hodc cu thé; <1’ biéu thi viée chuyén d6i BWP.
2) ‘0’ biéu thi viéc chuyén d6i chu ky khong theo
d3i PDCCH; *1° bidu thi viéc chuyén ddi chu ky
theo d&i PDCCH.

3) <0’ bidu thi viéc hity kich hoat khong gian tim
kiém/CORESET/tmg vién; ‘1’ biéu thi viéc kich
hoat khong gian tim kiém/CORESET/Gng vién.
4) ¢1° biéu thi bao cdo CSI.

5) trang thai TCI cu thé hodc bd chi bao loai
QCL

6) ‘1’ biéu thi viéc kich hoat/htty kich hoat TCIL.
7) 0> biéu thi viéc bo qua PDCCH; “1° bicu thi
viéc khong bé qua PDCCH.

8) <0 biéu thi dé lam giam s lugng xéc dinh cua
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cac cong angten hodc s6 luong cac 16p MIMO
1én nhét; ‘1° biéu thi dé 1am tang s6 lugng xéac
dinh cua cac cong angten hodc s6 lugng céc 16p
MIMO 16n nhét; v.v.

5. So dd | 5 bit - biéu thi chi muc | Truong cling co thé duoc st dung dé biéu thi it
diéu bién va | ctia bang 5.1.3.1-1/2/3 nhat mot trong sd cac trang thai kich hoat dugc
ma hoa dé xéc dinh thi tw didu | @& cap o trén cta thong tin lién quan dén céc
bién (Om) vatde do mé | chirc nang dugc d& cap & trén dong thoi, vi duy,
héa muc tiéu (R) trong | néu higu suét ph6 (Qm *R) 1 16n hon Thrdsg
TS 38.214 thiét bi nguoi ding phai chuyén déi BWP dén
BWP 16n hon.

Truong cling co thé dugc st dung dé biéu thi it
nhéat mot trong sb céac trang thai kich hoat duoc
dé cap & trén trong thong tin lién quan dén cac

chire ning duoc dé cap & trén khong dong thoi.

6.B6  chi| 1 bit Trudng ciing c6 thé dugc st dung dé bicu thi it
bao dir li€u nhAt mot trong s6 cac trang théi kich hoat dong
mai thot sau:

Néu ¢6 sy truyén méi, trudng biéu thi it nhat mot
trong s6:

1) theo d6i PDCCH trong SCell;

2) chuyén ddi BWP;

3) chuyén dbi chu ky theo d6i PDCCH.

4)huy  kich  hoat khong gian tim
kiém/CORESET/tg vién.

5) bao cao CSI;

6) trang thai TCI cu thé hodc bd chi béo loai
QCL

7) viéc khong bo qua PDCCH

8) kich hoat khong gian tim
kiém/CORESET/tng vién.

9) diéu chinh gid tri mién khong gian; v.v.

néu khong thi, truéng biéu thi it nhat mot trong
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SO :

1) theo ddi PDCCH trong SCell.

2) chuyén ddi BWP.

3) chuyén dbi chu ky theo ddi PDCCH;

4) kich hoat khong gian tim
kiém/CORESET/ting vién.

5) Béo céo CSI;

6) trang thai TCI khéc cu thé hodc bo chi béo loai
QCL

10) viéc bo qua PDCCH; v.v.

Truong ciing c6 thé duge st dung dé biéu thi it
nhét mot trong sb cac trang théi kich hoat dugc
dé cap ¢ trén trong thong tin lién quan dén cac

chirc nang duoc dé cap ¢ trén khong ddng thoi.

7. Phién ban | 2 bit dugc xac dinh Néu c6 su truyén mdéi, truong biéu thi it nhat mot
du trong bang 7.3.1.1.1-2 | trong s viéc sau khong dong thoi:

trong TS 38.212 1) theo d6i PDCCH trong SCell.

2) chuyén d6i BWP,

3) chuyén ddi chu ky theo doi PDCCH;

4)hity  kich  hoat khong gian  tim
kiém/CORESET/tng vién;

5) bao cao CSI;

6) trang thai TCI cu thé hodc bd chi bao loai
QCL

7) viéc khong bo qua PDCCH

8) kich hoat/ huy kich hoat khong gian tim
kiém/CORESET/tng vién.

9) thich (ng thong tin khong gian; v.v.

8.S6 quy |4 bit Néu c6 su truyén méi, trudng biéu thi it nhat mot
trinh HARQ trong sd viéc sau khong dong thoi:

1) theo doi PDCCH trong SCell.

2) chuyén d6i BWP.

3) chuyén ddi chu ky theo doi PDCCH dén théi
quen theo ddi PDCCH thudng xuyén.
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4)huy  kich  hoat khong gian  tim
kiém/CORESET/tmg vién.

5) bao cao CSI;

6) trang thai TCI cu thé hodc bd chi bdo loai
QCL

7) viéc khong bo qua PDCCH

8) kich hoat/ huy kich hoat khong gian tim
kiém/CORESET/tmg vién;

9) Thich tng thong tin khong gian; v.v.

9. Chi
chi
dudng

xudng

muc
dinh

2 bit - dugc x4c dinh
dudi dang bd dém
DAI biéu thi s6 lwong
tich 1ty {06 phuc vu, co
hoi theo doi
PDCCH}-céac cap
trong d6 viéc tiép
nhan PDSCH hoac
SPS PDSCH Phién
ban lién két véi dinh
dang DCI 1 0 hodc
dinh dang DCI 1 1
duge biéu dién, lén
dén 6 phuc vu hién tai
va co hoi theo doi
PDCCH hién tai, dau
tién theo thtr ty ting
dan cua chi muc o
phuc vu va sau do theo
thtr tu tang dan ctia co
hoi theo ddi PDCCH
chi muc m, trong do

0<m<M.

Trudng biéu thi it nhdt mot trong s6 viéc sau
khong ddng thoi:

1) theo doi PDCCH trong SCell.

2) chuyén d6i BWP.

3) chuyén ddi chu ky theo ddi PDCCH.

4) kich hoat/ huy kich hoat khoéng gian tim
kiém/CORESET/img vién.

5) béao cdo CSI;

6) trang thai TCI cu thé hodc bd chi béo loai
QCL

7) viéc khong bo qua PDCCH

8) kich hoat/ huy kich hoat khong gian tim
kiém/CORESET/ting vién.

9) thich tmg thong tin khong gian; v.v.

10. Lénh

TPC

cho

2 bit - 1a BWP UL kich
hoat gia tri lénh TPC

Néu TPC khong duge didu chinh & thdi diém

nay, truong biéu thi it nhat mot trong sb viéc
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pPUCCH b cia song mang f | khong dong thoi sau:
duoc 1ap | ctia 6 chinh ¢ dé UE | 1) theo doi PDCCH trong SCell.
lich phét hién déi voi co | 2) chuyén doi BWP.
hoi truyén PUCCH i 3) chuyén doi chu ky theo doi PDCCH.
4) kich hoat/ huy kich hoat khong gian tim
kiém/CORESET/tmg vién.
5) bao cao CSI;
6) trang thai TCI cu thé hodc bd chi béo loai
QCL
7) viéc khong bé qua PDCCH
8) kich hoat/ huy kich hoat khong gian tim
kiém/CORESET/tmg vién.
9) thich ng thong tin khong gian; v.v.
11.Bo chi |3 bit duge 4nh xa dén | Néu khong c6 viée truyén PUCCH, trudng bieu
béo t3i | céc gid tri ctia tap hop | thi it nhét mot trong s viée khong dong thoi sau:
nguyén cla cidc chi muc tai| 1) theo ddi PDCCH trong SCell.
PUCCH nguyén PUCCH, khi | 2) chuyén d6i BWP.
duoc xéac dinh trong | 3) chuyén d6i chu ky theo ddi PDCCH.
bang 9.2.3-2 trong TS | 4) kich hoat/ huy kich hoat khong gian tim
38213, dugc tao ra | kiém/CORESET/ing vién.
bdi Resourcelist cho | 5) bao cao CSI;
cac  tai  nguyén | 6) trang thai TCI cu thé hodc bd chi bao loai
PUCCH tu tdp hop | QCL
cia cac tai nguyén | 7) viéc khong bd qua PDCCH
PUCCH duoc tao ra | 8) kich hoat/ huy kich hoat khong gian tim
boi PUCCH- | kiém/CORESET/tng vién.
ResourceSet voi toi da | 9) thich ing thong tin khong gian; v.v.
tam  tai  nguyén
PUCCH.
12.B5 chi| 3 bit - Cho dinh dang | Néu khong c6 viéc truyén PUCCH hodc thong sb
béo dinh | DCI 1 0, truong céc | dugctao chu hinh bai cac viéc phat tin hiéu khac,
thoi  phan | gia tri bo chi béo dinh | trudng biu thi it nhat mot trong s6 viéc khong
hdi  gitta | thoi gitta PDSCH va | dong thoi sau:
PDSCH va | HARQ é4nh xa dén {1,

1) theo doi PDCCH trong SCell.
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HARQ 2,3,4,5,6,7,8}. 2) chuyén d6i BWP.

3) chuyén ddi chu ky theo doi PDCCH.

4) kich hoat/ hiy kich hoat khong gian tim
kiém/CORESET /g vién.

5) béo céo CSI;

6) trang thai TCI cu thé hodc bd chi bao loai
QCL

7) viéc khong bo qua PDCCH

8) kich hoat/ huy kich hoat khong gian tim
kiém/CORESET/tng vién.

9) thich Gng thoéng tin khong gian.

Theo mot sb phuong an thuc hién, it nhit mot trong s6 cac trudng trén bang 6 co thé
duoc stt dung dé biéu thi thong tin chi bao khac theo tdp tai nguyén dinh trudce duoc tao cau
hinh b&di MAC CE hoic bao hiéu RRC. Theo mdt sb phuong an thuc hién, it nhét mot trong
sb cac truong trén bang 6 ¢o thé duoc stt dung dé biéu thi thong tin chi bao hién tai va khic
theo tap tai nguyén dinh trude dugce tao ciu hinh bdi MAC CE hodc bao hiéu RRC. Theo
mot sb phuong an thuc hién, thiét bi nguoi dung dugc tao cAu hinh véi mot khéi dit liu.
Theo mdt sb phuong an thyc hién, sb luong truong nhat dinh cua dinh dang DCI hién tai
0 _0/1_0 trong phién ban 15 dugc st dung dé bidu thi thong tin tiét kiém nang luong. Theo
mot s6 phuong &n thyc hién, thong tin tiét kiém nang lugng bao gbm thong tin cAu hinh
nhu dugc thao luin & trén. Theo mot sd phuong an thyc hién, thong tin tiét kiém ning
luong lién quan dén cac bo chi bao chirc nang duge dé cap & trén. Theo mot s6 phuong 4n
thuc hién, sb lugng trudong nhét dinh cua dinh dang DCI 0_0/1_0 trong phién béan 15 dugc
stt dung lai cho thong tin tiét kiém nang luong dé co thé duge st dung dé kich hoat cac
trang thai kich hoat khac nhau. Theo mot sb phuong an thyc hién, cho thiét bi nguoi dung
duge tao cdu hinh véi DCI, céc trang thai kich hoat khéc nhau vé s luong truong nhét dinh
& dinh dang DCI 0_0/1 0 trong phién ban 15 dugc cho phép boi thong tin dugc dinh trudce
trong Rel 16 dugc tao c4u hinh bdi MAC CE hoic bao hiéu RRC. Theo mot ) phuong an
thuc hién, thong tin dugc dinh trudc bao gbm 1t nhat mot trong sb cac loai cu thé cua RNTI,
tap khong gian tim kiém cu thé, loai khong gian tim kiém cu thé, CORESET cu thé, cac
{ig vién PDCCH cu thé, CCE AL cu thé, b dinh thoi cu thé, chu ky theo dsi PDCCH cu
thé, tai nguyén mién thoi gian/tén sb cu thé, hoac khoang thoi gian md DRX va/hodc thoi
gian hoat dong. Theo mét sb phuong an thyc hién, cho thiét bi ngudi dung duoc tao cAu
hinh v6i DCL, céc trang thai kich hoat khac nhau trong Rel 16 va thong tin ciu hinh ban
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dAu trong Rel 15 v& s8 lugng trudng nhét dinh & dinh dang DCI 0_0/1_0 dugc sir dung daé
tao ra chi bao dong thoi.

Vi du, sd lugng truong nhét dinh & dinh dang DCI 1 0 trong Rel 15 duoc st dung
d& biéu thi céc trang thai kich hoat khac nhau cho thiét bi nguoi ding néu DCI duge xdo
tron boi PS-RNTI hodc duge phat hién trong bo dinh thoi/khoang thoi gian PS dugc tao
cAu hinh bdi MAC CE hoic bao hiéu RRC. Theo mdt s6 phuong an thuc hién, sd luong
truong nhét dinh & dinh dang DCI 1_0 trong Rel 15 dugc sir dung dé biéu thi cac trang thai
kich hoat khac nhau cho thiét bi ngudi ding néu CRC xéo tron RNTI cta dinh dang DCI
1 0 trong Rel 15 bao gbm it nhat mot C-RNTIL, CS-RNTI, MCS-C-RNTI, hodc TC-RNTL
Theo mot sb phuong an thyc hién, thong tin duoc dinh trudc dugce tao cAu hinh boi MAC
CE hoi#c bao hiéu RRC. Theo mot sb phuong an thuc hién, s6 lugng trudng nhét dinh &
dinh dang DCI 1 0 trong Rel 15 dugc st dung dé biéu thi cac trang théi kich hoat khéc
nhau cho thiét bi ngudi dung néu PUSCH duoc 18p lich boi MAC RAR. Khi trudng “phén
cOng tai nguyen mién tan s6” khong phai cua tAt ca, cac trang thai thong tin/kich hoat chi
bao khac nhau twong ing véi s6 luong truong nhét dinh & dinh dang DCI 1_0 trong Rel 15
véi CRC duoe x40 tron boi C-RNTI dugce thé hién trén bang 6 Theo mot ) phuong an thuc
hién. Theo mdt sd phuong an thyc hién, thong tin chi bao khéc nhau vé sd lwong truong
nhét dinh & dinh dang DCI 1_0 trong Rel 15 dugc tao chu hinh boi MAC CE hodc bao hiéu
RRC. Theo mdt sb phuong 4n thuc hién, thong tin chi bao khac nhau vé s6 lugng truong
nhét dinh & dinh dang DCI 1_0 trong Rel 15 dugc tao cau hinh boi viée gt tin hi¢u L1.

Theo mdt $6 phuong an thuc hién, it nhéat mot trong sb cac truong & dinh dang DCI
1 0 ¢6 thé duge st dung cho thong tin cAu hinh khéc nhau ddng thoi dugc tao cau hinh boi
bao hiéu RRC. Theo mdt sb phuong 4n thuc hién, it nhit mét trong sb céc truong voi chi
muc cua {1, 3, 4, 5, 6} ¢ dinh dang DCT 1 0 c6 thé duge st dung cho thong tin cu hinh
khéc nhau ddng thoi dugc tao cau hinh boi bao higu RRC.

Vi du, s6 luong truong nhét dinh & dinh dang DCI 0_0 trong Rel 15 duoc sir dung
dé bidu thi mot hodc nhidu trang thai kich hoat cho thiét bi nguoi ding khi DCI dugc xdo
tron bdi PS-RNTI hodc duge phét hién trong bo dinh thoi/khoang thoi gian PS dugce tao
cAu hinh boi MAC CE hoic béo hiéu RRC. Theo mot sé phuong an thuc hién, 6 lugng
truong nhét dinh & dinh dang DCI 0_0 trong Rel 15 dugc sir dung dé biéu thi mot hoic
nhiéu trang thai kich hoat cho thiét bi nguoi ding khi CRC xéo tron RNTI cua dinh dang
DCI 0_0 trong Rel 15 bao gdm it nht mot C-RNTI, CS-RNTIL, MCS-C-RNTI, hoge TC-
RNTI va thong tin duge dinh tru¢e duge tao ciu hinh bdi MAC CE hoic bao hiéu RRC.
Theo mot sd phuong an thuc hién, sb lugng trudong nhét dinh & dinh dang DCI 0 _0 trong
Rel 15 duoc st dung dé biéu thi mot hodc nhidu trang thai kich hoat cho thiét bi ngudi ding
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néu PUSCH duoc 1ap lich bdi MAC RAR. Theo mét sé phuong 4n thuc hién, mot hodc
nhiéu trang théi thong tin/kich hoat chi béo twong img vdi s6 luong truong nhét dinh & dinh
dang DCI 0 0 trong Rel 15 v6i CRC duge xao tron boi C-RNTI duge thé hién trén bang?7.
Theo mot s& phuong an thyc hién, thong tin chi bao khac nhau vé sb luong trudong nhét
dinh & dinh dang DCI 0_0 trong Rel 15 dugc tao chu hinh bdi MAC CE hodc bao hiéu
RRC. Theo mot sé phuong 4n thyc hién, thong tin chi bao khac nhau vé s6 lugng truong
nhét dinh & dinh dang DCI 0_0 trong Rel 15 dugc tao cAu hinh béi viéc gt tin hiéu L1.
Bang 7

Céc trudong & | Trang théi thong tin cu | Trang thai thong tin cAu hinh/kich hoat khé thi
dinh dang DCI | hinh/kich hoat trong Rel khac véi thong tin dugce dinh trude trong Rel
0 OtrongRel 15| 15 16

1. M dinh danh | gia tri 1 bit cua truong | Trudng cling co thé duoc st dung dé biéu thi

cho cac dinh | bit nay ludén ludn duoc | it nhit mot trong sb cac trang thai kich hoat

dang DCI thiét lap 1a 0, biéu thi déng thoi sau:
dinh dang DCI UL 1) cho phép trang thai thong tin céu hinh/kich

hoat khac cua céac truong khac trong DCI nay;
2) hoat dong chuyén ddi BWP;

3) hoat dong chuyén d6i chu ky theo doi
PDCCH;

4) viéc boé qua PDCCH;

5) trang thai TCI hoac QCL loai D cu thé;

6) hoat dong theo doi PDCCH trong SCell v.v.
Truong cling co thé duge str dung dé biéu thi
it nhat mot trong sd cac trang théi kich hoat
khong dong thoi sau:

1) cho phép trang thai thong tin céu hinh/kich
hoat khéc cua cac truong khéc trong DCI nay;
2) kich hoat trang thai kich hoat;

2) Hoat dong chuyén ddi chu ky theo di
PDCCH;

3) c4u hinh chu ky DRX dai;

4) Hoat ddng theo doi PDCCH trong SCell
hodc PCell;

5) kich hoat/ huy kich hoat khong gian tim
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kiém/CORESET /g vién;
7) trang thai TCI/QCL loai D cu thé; v.v.

2. Phan cong (i | [log, (VU™ (NI +1)/2)] | Néu v nhé hon s6 lugng RB 16n nhat
nguyén miéntan | pi¢ rong do wgeve la | trong BWP DL,

80 kich thu6c cua phan bit nhdc sau fig, vz vz +n/2)] bit va X cdc
bang thong UL ban dau. | bit dém (néu dugc yéu cdu) cling c6 thé duoc
truyén va dugc st dung dé bidu thi it nhat mot
trong s6 cac cc chi bdo sau: (trong d6 X duoc
stt dung dé sap xép do rong bit vi do dai lon
nhét cua trudng nay.)

1) 1bit- Kich hoat, chuin bi ngu hodc bo qua
cac trang thai kich hoat;

2) 2~4 bit- thoi luong bo qua/ngt cia PDCCH
hodc s6 Juong cua viéc bd qua viéc theo ddi
DRX;

3) 1~2bit - bd chi bso BWP hogc viée chuyén
ddi BWP;

4)N bit 1- Kich hoat/ hiy kich hoat CCE
AL/khéng gian tim kiém/ CORESET/ung
vién; (trong d6 N1>1.)

5) N2 bit - thong tin cép phit tai nguyén mién
thoi gian; (trong d6 N2>1)

6) N3 bit - Kich hoat truyén RS; (trong do
N3>1)

7) N4 bit - chuyén dbi chu ky theo dai
PDCCH; (trong d6 N4>2)

8) N5 bit - thich Gng thong tin khong gian;
(trong d6 N5>1) | ‘

9) 1~2bit- hoat dong theo doi PDCCH trong
SCell hoac PCell;

10) 1~2bit - chi bao thong tin QCL;

11) 2 bit - cac trang thai TCI/bd chi béo loai
QCL;

12) céc bit 1 - bdo cdo CSI; v.v.
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3. Chi dinh tai
nguyén mién

thoi gian

gia tri truong 4 bit m cla
DCI tao ra chi muc hang
m + 1 dén bang cap phat.
Hang dugc danh chi muc
x4c dinh do dich khe K>,
khoi dau va bd chi bao
do dai SLIV, hodc xac
dinh truc tiép ky hiéu
khéi dau S va do dai cap
phat L, va loai anh xa
PUSCH can duoc d&p
dung trong viéc truyén
PUSCH.

Truong cling ¢o thé duoc st dung dé biéu thi
céac trang thai kich hoat déng thoi sau:

4bit - biéu thi chi muc hang cia viéc cac bang
cAp phat tai nguyén mién thoi gian dugc tao
cAu hinh béi béo hiéu RRC.

Trudng cling c6 thé duoc s dung dé biéu thi
céc trang thai kich hoat khong ddng thoi sau:
1) 4bit - biéu thi chi muc hang cua cac bang
cAp phat tai nguyén mién thoi gian khac dugc
tao cAu hinh bai bao hiéu RRC;

2) 4bit - biéu thi bang chi muc ctia nhiéu bang
cAp phat tai nguyén mién thoi gian duge tao
cAu hinh béi béo hiéu RRC;

4. Co nhay tan

SO

1 bit theo bang 7.3.1.1.1-
3 trong TS 38.212.

Truong cling ¢ thé duoc su dung dé biéu thi
it nhat mot trong sb cac trang théi kich hoat
ddng thoi sau:

1) ‘0’ bidu thi viéc khong chuyén doi BWP
hodc chuyén ddi dén BWP mic dinh/ban
dAu/nhé; *1° biéu thi viéc chuyén d6i BWP.

2) *0° biéu thi viéc chuyén doi chu ky khong
theo ddi PDCCH; “1° bidu thi viée chuyén doi
chu ky theo ddi PDCCH.

3) ‘0” biéu thi viéc huy kich hoat khong gian
tim kiém/CORESET/tng vién; ‘1’ biéu thi
viéc  kich  hoat
kiém/CORESET/(ing vién.

4) <1’ biéu thi bdo cao CSL

5) trang thai TCI cu thé hodc bd chi béo loai
QCL

6) ‘1° biéu thi viéc kich hoat/huy kich hoat
TCI.

7) <0’ biéu thi viéc b qua PDCCH; ‘1° biéu thi
viéc khéng bo qua PDCCH.

8) <0’ biéu thi dé lam giam s lugng xéc dinh

khong gian  tim
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cua cac cong angten hodc so lugng cac 16p
MIMO 16n nhat; ‘1 biéu thi dé lam tang so
lugng xac dinh ctia cic cong angten hodc so

lugng céc 16p MIMO 16n nhat; v.v.

5.Sog dd didu |5 bit - biéu thi chi muc | Trudng cling ¢ thé duoc st dung dé biéu thi
bién vama héa |cia bang 5.1.3.1-1/2/3 | it nhét mdt trong sO céc trang thai kich hoat
dé xdc dinh thir tu didu | duoc dé clp 6 trén clia thong tin lién quan dén
bién (On) va téc 40 ma | céc chirc nang dugc d& cap 6 trén dong thoi, vi
hoa muc tidu (R) trong | du, néu hiéu suit phd (Qm *R) 16n hon Thrdsg
TS 38.214 thiét bi ngudi dung phai chuyén ddi BWP dén
BWP 16n hon.

Truong cling ¢o thé duoc st dung dé biéu thi
it nhat mot trong sb cac trang thai kich hoat
duge d& cap o trén cia thong tin lién quan dén

c4c chtrc nang dugc dé cap & trén khong dong

thoi.
6. BO chi bao dit | 1 bit Truong cling co thé duoc st dung dé biéu thi
liéu moi it nhat mot trong s6 cac trang thai kich hoat

dong thoi sau:

Néu ¢6 su truyén méi, trudng biéu thi it nhét
mdt trong sb cac:

1) theo doi PDCCH trong SCell;

2) chuyén d6i BWP;

3) chuyén ddi chu ky theo ddi PDCCH.
4)huy kich hoat khong gian tim
kiém/CORESET/tmg vién.

5) Béo céo CSI;

6) trang thai TCI cu thé hodc b chi bao loai
QCL

7) viéc khong bo qua PDCCH

8) kich hoat khong gian tim
kiém/CORESET/ting vién.

9) diéu chinh gi4 tri mién khong gian; v.v.

Néu khong thi, truong bidu thi it nhit mot
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trong sb céc:

1) theo ddi PDCCH trong SCell.

2) chuyén d6i BWP.

3) chuyén dbi chu ky theo d&i PDCCH;

4) kich hoat khong gian tim
kiém/CORESET/tng vién.

5) Béo céo CSI;

6) trang thai TCI khac cu thé hodc bd chi béo
loai QCL

7) Viéc bo qua PDCCH; v.v.

Truong cling cd thé duoc st dung dé biéu thi
it nhat mot trong sb cac trang thai kich hoat
duoc dé cap O trén cua thong tin li€n quan dén
cac chtic nang dugce dé cap ¢ trén khong dong
thoi.

7. Phién ban du

2 bit nhu dugc xac dinh
trong bang 7.3.1.1.1-2

Néu c6 su truyén mdi, trudong biéu thi it nhat

mdt trong s6 viéc khong dong thoi sau:

trong TS 38.212 1) theo doi PDCCH trong SCell.

2) chuyén d6i BWP.
3) chuyén dbi chu ky theo doi PDCCH;
4)huy kich hoat khong gian tim
kiém/CORESET/tmg vién;
5) Béo céo CSI;
6) trang thai TCI cu thé hodc b chi bao loai
QCL
7) viéc khong bo qua PDCCH
8) kich hoat/ hity kich hoat khong gian tim
kiém/CORESET/tmg vién.
9) Thich tng thong tin khong gian; v.v.

8. 50 quy trinh | 4 bit Néu co su truyén mdéi, truong biéu thi it nhat

HARQ

mdt trong s6 viéc khong d6ng thoi sau:

1) theo d6i PDCCH trong SCell.

2) chuyén d6i BWP,

3) chuyén ddi chu ky theo ddi PDCCH dén
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théi quen theo doi PDCCH thuong xuyén.
4)huy kich hoat khong gian tim
kiém/CORESET/tng vién.

5) bao céo CSI;

6) trang thai TCI cu thé hodc b chi bao loai
QCL

7) viéc khong bo qua PDCCH

8) kich hoat/ hity kich hoat khong gian tim
kiém/CORESET/tg vién;

9) Thich tng thong tin khong gian; v.v.

9.Lénh  TPC
cho PUCCH
duoc 1ap lich

2 bit - la BWP UL kich
hoat gia tri Iénh TPC 5
cua séng mang s cua 0
chinh ¢ dé UE phat hién
ddi voi co hdi truyén
PUCCH i

Néu TPC khong duoc diéu chinh & thoi diém
nay, truong biéu thi it nhat mot trong sb viéc
khong dong thoi sau:

1) theo ddi PDCCH trong SCell.

2) chuyén d6i BWP.

3) chuyén déi chu ky theo ddi PDCCH.

4) kich hoat/ hiy kich hoat khong gian tim
kiém/CORESET/tmg vién.

5) bao céo CSI;

6) trang thai TCI cu thé hodc bd chi bao loai
QCL

7) viéc khong bo qua PDCCH

8) kich hoat/ huy kich hoat khong gian tim
kiém/CORESET/tng vién.

thich trng thong tin khong gian; v.v.

10. Céc bit dém

Néu dugc yéu cau

Néu c6 s6 lugng céc bit dém, trudng co thé st
dung lai bit & cac vi tri bit cu thé dé biéu thi
mdt trang thai kich hoat cua trang thai chuén
bi ngl hodc cung khe hodc viéc theo ddi
PDCCH trong SCell v.v. nhu duoc dé cap

trong cac bd chi bdo chirc néng ¢ trén.

11. B chi bao
UL/SUL

1 bit cho cac UE duogc
tao cAu hinh véi SUL 6

nhu dugc xac dinh trong

Truong cling c6 thé dugc st dung dé biéu thi
it nhit mot trong s cac trang thai kich hoat

ddng thoi sau:
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bang 7.3.1.1.1-1 trong
TS 38.212 va sb lugng
cua bit cho dinh dang
DCI 1 _0 trudc khi dém
16n hon s6 lugng cua bit
cho dinh dang DCI 0_0
trude khi dém; 0 bit néu
khong thi. B chi bao
UL/SUL, néu hién tai,
dugce dit ¢ vi tri bit cudi
cung cda dinh dang DCI

0 0, sau céc bit dém.

1) ‘0> biéu thi viéc khong chuyén doi BWP
hodc chuyén dbi dén BWP mic dinh/ban
dAu/nhé; *1° biéu thi viéc chuyén ddi BWP.

2) ‘0> bidu thi viéc chuyén ddi chu ky khong
theo doi PDCCH; “1° bidu thi viéc chuyén ddi
chu ky theo dd6i PDCCH.

3) <0’ biéu thi viéc huy kich hoat khong gian
tim kiém/CORESET/ung vién; ‘1’ biéu thi
viec  kich  hoat  khong
kiém/CORESET/ing vién.

4) 1° biéu thi bao cao CSL

5) trang thai TCI cu thé hodc bd chi bao loai
QCL

6) ‘1> biéu thi viéc kich hoat/htly kich hoat
TCL.

7) <0 bidu thi viéc bo qua PDCCH; *1” biéu thi
viéc khoéng bd qua PDCCH.

8) 0° biéu thi dé lam giam s6 lugng xéc dinh

gian  tim

clia cac cong dngten hodc s6 luong cac 16p
MIMO 16n nhat; ‘1’ biéu thi dé lam ting sb
luong xéac dinh cua cac cdng dngten hoic s6
luong céc 16p MIMO 16n nhat; v.v.

Truong cling co thé duge sir dung dé biéu thi
it nhat mot trong sb céac trang théi kich hoat
duge dé cap & trén cia thong tin lién quan dén
cac chic ndng duoc dé cap & trén khong dong
thoi.

Theo mdt s& phuong 4n thyc hién, it nhAt mot trong sb céac trudong trén bang 7 ¢o thé
duoc st dung dé bidu thi thong tin chi béo khac theo tap tai nguyén dinh trude duoc tao ciu
hinh b&i MAC CE hoc béo hidu RRC. Theo mot s6 phuong an thue hién, it nhit mot trong
sb cac truong trén bang 7 ¢6 thé duoc st dung dé biéu thi thong tin chi bao hién tai va khic
theo tap tai nguyén dinh truéc dugce tao ciu hinh bdi MAC CE hoic bédo hiéu RRC. Theo
mot sb phuong 4n thuc hién, it nhat mot trong sd céc truong & dinh dang DCI'1_0 c6 thé
duoc stt dung cho thong tin cAu hinh khéc nhau dong thdi dugc tao cu hinh béi bao hiéu

40



43688 41/118

RRC. Theo mét sb phwong an thuc hién, it nhat mot trong s cac trudng véi chi muc cia
{1,3,4,5,6,11} & dinh dang DCI 1_0 ¢6 thé dugc sit dung dé chi bao mot trong thong tin
c4u hinh khac nhau ddng thdi duge tao cau hinh bdi bao hiéu RRC.

Theo mdt sd phuong an thyuc hién, thong tin cAu hinh khac dugc biéu dién cho mét
truong trén bang 6 va bang 7 ¢o thé tao cAu hinh duoc. Vi duy, mot tfong thong tin cAu hinh
khac nhau c6 sin cho mot s6 trudng hop hodc tap con cta thong tin céu hinh khéc nhau c6
san cho mot sb truong hop khac. Theo mot sd phuong an thyc hién, cac truong biéu thi mot
hodc nhiéu cac trang thai ciu hinh/kich hoat trong DCI dugc tao cAu hinh boi MAC CE
hoidc bao hiéu RRC. Theo mot sb phuong an thyc hién, céac truong co thé déng thoi biéu thi
c4 thong tin cdu hinh hién tai trong Rel 15 va thong tin ciu hinh khéc nhau trong Rel 16
cho muc dich tiét kiém nang luong. Theo mot sb phuong an thuc hién, cac truong co6 thé
biéu thi hodc thong tin cAu hinh hién tai trong Rel 15 hodc thong tin cAu hinh khac nhau
trong Rel 16 cho muc dich tiét kiém nang luong dwa vao MAC CE hodc bdo hi¢u RRC ciu
hinh. Theo cach nay, tong phi tai nguyén c6 thé dugce lam giam bét khi duoce so sanh voi
so d ma thém vao céc trang thai kich hoat & dinh dang DCT hién tai hogc thiét ké DCI méi.

Theo mét sd phuong 4n thuc hién, cAu tric cua cac truong trong DCI ¢6 thé duoc st
dung lai cho DCI dé biéu thi it nhéat mot trong s6 cac thong tin cAu hinh dugc mo ta & trén.
Theo mdt sé phwong 4n thuc hién, it nhét mot trong s6 cac truong c6 trong DCI vi CRC
duge x40 tron bai PS-RNTI hodic cdu hinh cu thé dugce tao cau hinh boi béo higu RRC.
Theo mdt sb phwong an thyc hién, néu thong s6 16p cao hon cAu hinh dugc st dung dé cho
phép thong tin cAu hinh khac nhau va DCI v6i CRC duge x4o tron béi PS-RNTI, thong tin
cAu hinh khac nhau duoc cho phép dé bidu thi hoat dong khac dén thiét bi ngudi ding. Theo
mot sb phuong an thuc hién, néu thong sb 16p cao hon cAu hinh duogc st dung dé vo hiéu
thong tin cAu hinh khéac nhau, cc truong trong DCI khong bidu thi théng tin cau hinh khac
nhau. Theo mot sb phuong an thyc hién, néu thong sb 16p cao hon cAu hinh duoc st dung
dé cho phép thong tin cAu hinh khac nhau va CRC cta DCI khong dugc xao tron boi PS-
RNT]I, cac truong trong DCI khong biéu thi thong tin khéac cAu hinh. Theo mét s6 phuong
4n thue hién, néu DCI duoc tao cAu hinh dé cho phép thong tin cAu hinh khac nhau ctia mot
s6 linh vuc vé& DCL, tat ca cac trudng khac co trong Viée truyén DCI nay.

Theo mot ) phuong an thuc hién, thiét bi nguoi dung dugc tao cAu hinh véi thong
tin vi tri. Theo mot sb phuong an thyc hién, thong tin vi tri dugc st dung dé tao cdu hinh
UE dé giai nén trang thai kich hoat tr Thong tin bit DCI. Theo mot s6 phuong an thuc hién,
su biéu dién cta trang thai kich hoat cta thiét bi ngudi dung két hop v6i thong tin vi tri.
Theo mot sb phuong an thuc hién, thong tin vi tri bao gém it nhit mot trong b cac vi tr
bét dAu, do dai cia thong tin, hodc vi tri két thuc ctia khéi dit liéu cho thiét bi nguoi dung.
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Theo mot s& phuwong an thyc hién, thong tin vi tri bao gbm chi muc cho s6 lwong khéi. Theo
mot s6 phuong én thuc hién, thong tin vi tri bao gbm sb lugng cta thong tin bit clia khéi
dit liéu hodc trudng va/hodc kich thude cia khéi dit liéu hodc truong. Theo mot sb phuong
an thuc hién, thong tin vi tri dugc tao cAu hinh boi tin hiéu 16p cao hon. Theo mot sb phuong
an thuc hién, tin hiéu 16p cao hon bao gém b4o hiéu RRC hoac MAC CE.

Theo mot sé phwong an thyc hién, thiét bi ngudi dung dugc tao ciu hinh véi mot
khéi dir liéu. Theo mot sb phuong an thuc hién, sb luong trudng nhét dinh cta dinh dang
DCI hién tai 0 1/1_1 trong phién ban 15 dugc sir dung dé biéu thi thong tin tiét kiém nang
lugng khac nhau ma bao gbm thong tin chu hinh khac nhau duoc thao luan. Theo mot )
phuong an thuc hién, thong tin tiét kiém nang luong khac nhau lién quan dén cac bo chi
bao chirc nang dugc dé cép o trén. Theo mot sb phuong én thyc hién, s6 luong truong nhét
dinh ctia dinh dang DCI 0_1/1_1 trong phién béan 15 bao gbm thong tin dé ¢6 thé duge sir
dung dé kich hoat mot hodc nhiéu trang thai kich hoat dugc thao luén & trén. Theo mot s6
phuong 4n thyc hién, cho thiét bi ngudi dung duge tao cAu hinh v6i DCI, mot hodc nhiéu
trang thai kich hoat v& s6 lugng trudng nhét dinh ¢ dinh dang DCI0_1/1_1 trong phién ban
15 dugc cho phép boi thong tin duge dinh trudce trong Rel 16 duogc tao c4u hinh boi MAC
CE hodc bao hiéu RRC. Theo mot sb phuong an thuc hién, thong tin duoc dinh trudc bao
gbm it nhAt mot trong sb céc loai cu thé ctia RNTI, tap khong gian tim kiém cu thé, loai
khong gian tim kiém cu thé, CORESET cu thé, cac g vién PDCCH cu thé, CCE AL cu
thé, bd dinh thoi cu thé, chu ky theo d5i PDCCH cu thé, tai nguyén mién thoi gian/tan s6
cu thé, khoang thoi gian m& DRX, hodc thoi gian hoat dong. Theo mot sé phuong 4n thuc
hién, cho thiét bi nguoi dung dugc tao cAu hinh véi DCIL, mot hodc nhiéu trang thai kich
hoat trong Rel 16 va thong tin cAu hinh ban dau trong Rel 15 vé s6 lugng truong nhét dinh
& dinh dang DCI 0_1/1_1 dugc st dung 8 tao ra chi bao dong thoi.

Vi du, sb luong trudong nhat dinh & dinh dang DCI 1_1 trong Rel 15 dugc sir dung
d% bidu thi mot hodc nhidu trang thai kich hoat cho thiét bi nguoi ding néu DCI duge x40
tron boi PS-RNTI hodc dugce phat hién trong b6 dinh thoi/khoang thoi gian PS dugc tao
chu hinh béi MAC CE hoic bao hiéu RRC. Theo mot ) phuong an thuc hién, sb luong
truong nhét dinh & dinh dang DCI 1_1 trong Rel 15 dugc st dung dé biéu thi médt hodc
nhidu trang thai kich hoat cho thiét bi ngudi ding néu CRC xéo tron RNTI cta dinh dang
DCI 1 _1 trong Rel 15 bao gdm it nhat mot C-RNTI, CS-RNTI, MCS-C-RNTI, hodc TC-
RNTTI va thong tin dugc dinh trudc duge tao chu hinh bdi MAC CE hodc tin hiéu RRC.
Theo mdt s6 phuong 4n thyc hién, s6 lugng trudng nhat dinh ¢ dinh dang DCI 1 1 trong
Rel 15 duoc sir dung dé bidu thi mot hodc nhiéu trang thai kich hoat cho thiét bi ngudi dung
néu PUSCH duoc 1ap lich bdi MAC RAR. Theo mét s6 phuong an thuc hién, mot hodc
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nhiéu trang thai thong tin/kich hoat chi béo twong ing v6i sb luong truong nhét dinh ¢ dinh
dang DCI 1_1 trong Rel 15 v6i CRC dugce xdo trdn boi C-RNTI duoc thé hién trén bang 8.
Theo mot sb phuong an thuc hién, thong tin chi bao khéac nhau vé sb luong truong nhét
dinh & dinh dang DCI 1_1 trong Rel 15 duoc tao chu hinh bdi MAC CE hodc bao hiéu
RRC. Theo mot s6 vi du, thong tin chi bo khéc nhau vé sb lugng trudng nhét dinh ¢ dinh
dang DCI 1 1 trong Rel 15 duogc tao cAu hinh bdi viée gt tin hiéu L1.

Bang 8

Céac trudng & dinh dang | Trang thai thong tin cAu | Trang thai thong tin cau
DCI 1 1trong Rel 15 | hinh/kich hoat trong Rel 15 hinh/kich hoat c¢6 thé khac véi
thong tin dugc dinh trude
trong Rel 16

1.Mi dinh danh cho | gia tri 1 bit cta truong bit | Truong ciing ¢6 thé duogc st
céc dinh dang DCI nay luén luén dugo thiét 1p | dung dé biéu thi it nhat mot
la 1, biéu thi Pinh dang | trong sb cac trang thai kich
DCIDL hoat ddng thoi sau:

1) cho phép trang thai thong
tin c4u hinh/kich hoat khéc cua
cac truong khéac trong DCI
nay;

2) Hoat dong chuyén ddi
BWP;

3) Hoat dong chuyén ddi chu
ky theo dd6i PDCCH;

4) Viéc bo qua PDCCH;

5) trang thai TCI hodc QCL
loai D cu thé

6) Hoat dong theo ddoi PDCCH
trong SCell v.v.

Truong cling co thé dugc st
dung dé biéu thi it nhat mot
trong so cac trang thai kich
hoat khéng dong thoi sau:

1) cho phép trang thai thong
tin cAu hinh/kich hoat khéc cia
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cac truong khac trong DCI
nay;

2) kich hoat trang thai kich
hoat;

3) Hoat dong chuyén doi chu
ky theo dd6i PDCCH;

4) chu hinh chu ky DRX dai;
5) Hoat dong theo doi PDCCH

trong SCell hodc PCell;
6) kich hoat/ huy kich hoat
khong gian tim

kiém/CORESET/tng vién;
7) trang thai TCI/QCL loai D

cu the; v.v.

2.Bd chi bao séng |0 hodc 3 bit nhu duoc xac | Truong cling c6 thé duogc st
mang dinh trong Muc con 10.1 | dung dé biéu thi it nhat mot
cua [5, TS 38.213] trong sb cac trang thai kich
hoat dugc dé cap & trén trong
thong tin lién quan dén cac
chitc nang duge dé cap & trén
déng thoi, vi du, néu bo chi
bao song mang biéu thi nhiéu
hon mdt song mang, thiét bi
nguoi dung phai thuc hién viée
theo ddi PDCCH trong SCell
hoat dong. Néu khong thi, thiét
bi ngudi dung phdi thuc hién
viéc theo doi PDCCH trong
PCell.

Truong cling cé thé dugc st
dung dé biéu thi it nhat mot
trong sb cac trang thai kich
hoat dugc dé cap & trén trong

thong tin lién quan dén cac
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chirc nang duoc dé cap & trén
khong dong thoi.

3.B6 chi bao phan
bang thong

0, 1 ho#c 2 bit nhu dugc xac
dinh boi sd luong cia BWP
DLS rnypme duoc tao cau
hinh boi cac 16p cao hon,
ngoai trur phan bang thong
DL ban dau. P rong bit
cho trudng nay dugc Xac
dinh 1a [log,(mgye)| bit,
trong do

- Rgwp = Mewp,RRC +1

néu Mgwprre <3 » trong do
truong hop bd chi bao phan
bing thong tuong duong
v6i thtt tu tang dan cua
thong s6 16p cao hon BWP-
1d,

- néu thi

trong do

khong
Agyp = nBWP,RRC >
truong hop bo chi bao phan
bang thong dugc x4c dinh
trong bang 7.3.1.1.2-1
trong TS 38.212;

Truong cling co thé duoc sir
dung dé bidu thi it nhit mot
trong s6 cac trang thai kich
hoat dugc deé cap ¢ trén trong
thong tin lién quan dén cac
chirc nang dugc dé cap & trén
déng thoi, vi du, néu trudng
biéu thi BWP 16n hon BWP
ban dau, gié tri t6i thiéu k0 va
gig tri téi thiéu cta do dich
kich hoat A-CSI-RS 16n hon 0.
Néu khong thi, gia tri t&i thiéu
kO va gid tri t6i thiéu cta do
dich kich hoat A-CSI-RS bing
0.

Truong cling co thé duoc sur
dung @& bidu thi it nhat mot
trong s6 cac trang thai kich
hoat dugc dé cap & trén cla
thong tin lién quan dén cac
chirc nang duogc dé cap & trén
khong dong thoi. Vi dy, CRC
ctia dinh dang DCI dugc xao
tron boi PS-RNTIL. néu truong
chi dwoc sit dung dé biéu thi
BWP ring thiét bi ngudi dung
can dugc thuc hién viéc
chuyén d6i BWP.

4. Phan tai

nguyén mién tan so

cong

s6 lugng bit duge xac dinh
boi, trong d6 Nego ' la

kich thudc ciia phan bing
théng DL kich hoat:

Néu N ffé PWPhhe hon sb
luong RB 16n nhét trong BWP
DL, bit

[log, (NPL=™ (NELPY 41y/2) |

nhac sau
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- Ny DIt néu chi viée | bit va X céc bit dém (néu duogc
cp phét tai nguyén loai 0 | YeU ‘cﬁu) cling ¢ thé dugc
dwoc tao cdu hinh truyén va dwoc st dung dé
- biu thi it nhat mot trong sb
c4c céc chi bao sau: (trong do
ﬁ og, (NPLBWP (NDLEVF 4 1) /2)‘| X duoc st dung dé sép x:ép do
bit néu chi viée chp phét tai rong bit v4i do dai 16n nhat cua
treong nay.)

1) 1bit- Kich hoat, chuin bi
ngu hodc bd qua céc trang thai
kich hoat;

2) 2~4 bit- thoi lugng bo
qua/ngii cia PDCCH hogc s6

nguyén loai 1 dugc tao cAu
hinh, hodc

ma{[log (VAL (NP +1)/2)| Neso+]

bit néu viéc cap phat ca hai L ;
luong ctia viéc bd qua viéc

theo déi DRX;

3) 1~2bit - bd chi bao BWP
hodc viéc chuyén d6i BWP;

4) N bit 1- Kich hoat/ hiry kich
hoat CCE AL/khong gian tim
kiém/CORESET/ing  vién;
(trong do N1>1.)

5) N2 bit - thong tin cép phét
tai nguyén mién thoi gian;
(trong d6 N2>1)

6) N3 bit - Kich hoat truyén
RS; (trong d6 N3>1)

7) N4 bit - chuyén doi chu ky
theo ddi PDCCH; (trong do
N4>2)

8) N5 bit - thich tng thong tin
khong gian; (trong d6 N5>1)
9) 1~2bit- hoat dong theo ddi
PDCCH trong SCell hodc
[log, VP (V2" +1)/2)| | pee;

tai nguyén loai 0 va 1 dugc
tao cAu hinh.

- néu viéc cap phat ca
hai tai nguyén loai 0 va 1
dugc tao cAu hinh, MSB bit
duoc st dung dé biéu thi
viéc cdp phat tai nguyén
loai 0 hodc viée cdp phat tai
nguyén loai 1, trong do6 gia
tri bit ctia 0 biéu thi cap phét
tai nguyén loai 0 va gia tri
bit ctia 1 biéu thi cap phat
tai nguyén loai 1.

- ddi voi cap phét tai
nguyén loai 0, v, LSB
tao ra viéc cip phét tai
nguyén

- P& v6i viée tai

nguyén loai 1,
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céc LSB tao ra cap phat tai

nguyén

10) 1~2bit - chi béo thong tin
QCL;

11)2 bit - cac trang thai
TCI/bd chi bao loai QCL;

12) cacbit 1 - bdo cdo CSI; v.v.

5. Chi dinh tai nguyén

mién thoi gian

0, 1, 2, 3, hodc 4 bit -dd
rong bit cho truong nay
dugc xac dinh 12 [iog, )] bit,
trong do6 I 1a sb lugng cta
céc diu vao & thong sb 16p
cao hon pdsch-
TimeDomainAllocationList
néu thong sd 16p cao hon
dugc tao cAu hinh; néu
khong thi 7 12 s6 lugng cta
cac dau vao trén bang mic
dinh. Truong gia tri m cua
DCI tao ra chi muc hang m
+ 1 dén bang cdp phat.
Hang duogc danh chi muc
xac dinh dd dich khe Ko,
khoi du va bo chi bao do
dai SLIV, hodc x4c dinh
truc tiép ky hidu khoi dau S
va do dai cdp phét L, va loai
anh xa PDSCH duoc gia
dinh trong viéc tiép nhan
PDSCH

Truong cling co thé duoc su
dung dé biéu thi cAc trang thai
kich hoat dong thoi sau:

4bit - biéu thi chi muc hang
clla céc bang cép phat tai
nguyén mién thdi gian khéc
dugc tao cAu hinh bdi bao hiéu
RRC.

Truong cling co thé duoc su
dung dé biéu thi cac trang thai
kich hoat khong dong thoi sau:
1) 4bit - biéu thi chi myc hang
cia cac bang cip phat tai
nguyén mién thoi gian khéc
dugc tao cAu hinh boi bao hiéu
RRC;

2) 4bit - biéu thi bang chi muc
clia nhiéu bang cdp phat tai
nguyén mién thoi gian dugce
tao cdu hinh béi béo hiéu
RRC;

6. Viéc 4anh xa gilta
VRB v6i PRB

0 hoac 1

- 0 bit néu chi viée cip
phat tai nguyén loai 0 dugc
tao céu hinh hoc néu viée
anh xa gitta VRB v61 PRB

xen k& khong dugc tao ciu

Truong cling ¢o thé dugc st
dung dé biéu thi it nhat mot
trong sd cac trang thai kich
hoat ddng thoi sau:

1) €0’ biéu thi viéc khong
chuyén d6i BWP hoic chuyén
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hinh boi céc 16p cao hon; | d6i dén BWP mic dinh/ban
- 1 bit theo bang 7.3.1.1.2- | ddu/nho; ‘1> biéu thi viéc
33 trong TS 38.212 néu | chuyén déi BWP.

khong thi, chi ap dung duoc | 2) <0° biéu thi viée chuyén doi
cho cép phat tai nguyén loai chu ky khong theo doi

1. PDCCH; ‘1’ biéu thi viéc
chuyén ddi chu ky theo dai
PDCCH.

3) “0° biéu thi viéc hiy kich
hoat khong gian  tim
kiém/CORESET/timg vién; ‘1’
biéu thi viéc kich hoat khong
gian tim kiém/CORESET/ting
vién.

4) 1° biéu thi bdo cdo CSL

5) trang thai TCI cu thé hoic
bd chi bao loai QCL

6) ‘1> biéu thi viéc kich
hoat/huy kich hoat TCI.

7) ‘0> biéu thi viéc bé qua
PDCCH; ‘1’ biéu thi viéc
khong bo qua PDCCH.

8) <0’ bidu thi dé lam giam sd
luong xac dinh cua cac cong
angten hodc sb luong cac 16p
MIMO 16n nhét; ¢1° biéu thi dé
lam tang s lwong xéc dinh cta
cac cong dngten hogc s6 luong
cac 16p MIMO 16n nhat; v.v.

7.B6 chi bao kich | 0 bit néu thong sb 16p cao | Trudng c6 thé duoc st dung lai
thudc goéi PRB hon prb-BundlingType dé biéu thi thong tin trong Rel
khong dugc tao cAu hinh | 15 ho#c thong tin trong Rel 16.
hozc thiét 1ap thanh ‘tinh’,
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hodc 1 bit néu thong s6 16p
cao hon prb-BundlingType
thiét 1ap thanh 'dong’

8. B0 chi bao trung
khép tbe do

0, 1, hodc 2 bit theo cac
thong sd 16p cao hon
rateMatchPatternGroup1
va
rateMatchPatternGroup2,
trong d6 MSB dugc st
dé thi
rateMatchPatternGroupl

dung biéu

va LSB duogc st dung dé

bicu th
rateMatchPatternGroup2
khi khi c6 hai nhom.

Truong co thé dugc st dung lai
d2 bidu thi thong tin trong Rel
15 hodc thong tin trong Rel 16.

9. kich hoat ZP CSI-RS

0, 1, ho#c 2 bit - 40 rong bit
cho truong nay duogc Xac
dinh 1a [log, (1, +1)] bit,
trong d6 n,, 12 50 lugng cua
Céc tap tai nguyén ZP CSI-
RS & thong s 16p cao hon
zp-CSI-RS-Resource.

Truong co thé duoc str dung lai
dé biéu thi thong tin trong Rel
15 hodc thdng tin trong Rel 16.

10. So do diéu bién va
ma hoa doi véi khoi van

chuyén 1

5 bit - biéu thi chi muc cua
bang 5.1.3.1-1/2/3 dé xac
dinh tht tu didu bién (Om)
va tbc d6 ma héa muc tiéu
(R) trong TS 38.214

Truong c6 thé dugc st dung lai
dé biéu thi thong tin trong Rel
15.

Hodc truong cling ¢o thé duogc
st dung dé bidu thi it nhat mot
trong sd cac trang thai kich
hoat dugc dé cap ¢ trén trong
thong tin lién quan dén cac
chitc ning duoc dé cap & trén
déng thoi, vi du, néu hiéu suét
phd (Qm *R) 16n hon Thrdsk
thiét bi nguodi ding phai
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chuyén d6i BWP dén BWP I6n
hon.

Truong cling co thé duoc sur
dung dé bidu thi it nhit mot
trong s6 cac trang thai kich
hoat dugc dé cap & trén cla
thong tin lién quan dén cac

chitc nang dugc dé cép ¢ trén

khong dong thoi.
11. Bo chi bao dit lidu | 1 bit Truong co thé duoc str dung lai
méi  cho khéi  véan dé bidu thi thong tin trong Rel
chuyén 1 15.

Truong cling co thé duoc sur
dung dé biéu thi it nhat mot
trong sb céc trang thai kich
hoat dong thoi sau:

Néu ¢6 su truyén méi, trudng
biéu thi it nhit mot trong sb
cac:

1) theo déi PDCCH trong
SCell;

2) chuyén d6i BWP;

3) chuyén ddi chu ky theo doi
PDCCH.

4) hiy kich hoat khong gian
tim kiém/CORESET/ting vién.
5) Béo céo CSI;

6) trang thai TCI cu thé hodc
bd chi bao loai QCL

7) viéc khong bo qua PDCCH
8) kich hoat khong gian tim
kiém/CORESET/tng vién.

9) diéu chinh gia tri mién

khong gian; v.v.
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Néu khong thi, truong biéu thi
it nhat mot trong s cac:

1) theo ddi PDCCH trong
SCell.

2) chuyén d6i BWP.

3) chuyén ddi chu ky theo doi
PDCCH;

4) kich hoat khong gian tim
kiém/CORESET/ting vién.

5) Béo cao CSI;

6) trang thai TCI khéc cu thé
hodc bo chi bao loai QCL

10) Viéc b6 qua PDCCH; v.v.
Truong cling cd thé duge st
dung dé bidu thi it nhat mot
trong sd cac trang thai kich
hoat duogc dé cap ¢ trén cua
thong tin lién quan dén cac

chtic ning dugc dé cap ¢ trén

khong dong thoi.
12. Phién ban du dbi | 2 bit Truong c6 thé dugce st dung lai
v6i khdi van chuyén 1 dé biéu thi thong tin trong Rel
15.

Néu ¢6 su truyén méi, trudong
biéu thi it nhit mot trong sb
viéc khong dong thoi sau:

1) theo ddi PDCCH trong
SCell.

2) chuyén d6i BWP.

3) chuyén ddi chu ky theo doi
PDCCH;

4) hay kich hoat khong gian
tim kiém/CORESET/tmg

vién;
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5) Bao céo CSI;

6) trang théai TCI cu thé hoic
bd chi bao loai QCL

7) viéc khong bé qua PDCCH
8) kich hoat/ huy kich hoat
khong gian tim
kiém/CORESET/ang vién.
Thich Gng thong tin khong

gian; v.v.

13. So do didu bién va | 5 bit - bidu thi chi muc ctia | Néu CRC cua dinh dang DCI
m3 hoa d6i voi khdi van | bang 5.1.3.1-1/2/3 dé xéc | duge xdo tron bdi PS-RNTI
chuyén 2 dinh tht tu didu bién (On) | hodc dinh dang DCI dugc
va toc d6 ma hoa muyc tiéu truyén trong tip tai nguyén
(R) trong TS 38.214 dinh trudc, trudong nay s€
khong dugc bao gbm.

Hodc néu CRC ctia dinh dang
DCI dugc xao tron bdi PS-
RNTI hoac dinh dang DCI
dugc truyén trong tap tai
nguyén dinh trudc, trudng nay
phai dugc sir dung dé biéu thi
thong tin chi bao vé céc chic

nang dugc dé cap ¢ trén.

14. BO chi bao dir liu | 1 bit Néu CRC ctia dinh dang DCI
méi  cho khéi van dugc xdo tron bdi PS-RNTI
chuyén 2 hoic dinh dang DCI duoc

truyén trong tdp tai nguyén
dinh trudc, truong nay s€
khong dugc bao gom.

Hodc néu CRC cua dinh dang
DCI dugce xao tron bdi PS-
RNTI hodc dinh dang DCI

dugc truyén trong tip tai

nguyén dinh trudce, trudng nay
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phai dwoc st dung dé biéu thi
thong tin chi bao vé céc chirc

nang dugc dé cap ¢ trén.

15 Phién ban du dbi|2 bit nhu duoc xac dinh | Néu CRC cua dinh dang DCI
v6i khéi van chuyén 2 | trong  bang  7.3.1.1.1-2 | duoc xdo tron bdi PS-RNTI,
trong TS 38.212 truong nay s€ khong dugce bao
gom.

Hodc néu co su truyén moi,
truong biéu thi it nhat mot
trong sd cac:

1) theo ddi PDCCH trong
SCell.

2) chuyén d6i BWP.

3) chuyén dbi chu ky theo ddi
PDCCH dén thoi quen theo doi
PDCCH thuong xuyén.

4) hiy kich hoat khong gian
tim kiém/CORESET/Gng vién.
5) bao c4o CSI;

6) trang thai TCI cu thé hoic
bd chi bao loai QCL

7) viéc khong boé qua PDCCH
8) kich hoat/ huy kich hoat
khong gian tim
kiém/CORESET/tng vién.

9) Thich tng thong tin khong

gian;
16. s6 quy trinh HARQ | 4 bit Néu ¢6 sy truyén méi, trudng
‘ biéu thi it nhat mdt trong sb
cac:
1) theo doi PDCCH trong
SCell.

2) chuyén d6i BWP.
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3) chuyén d6i chu ky theo doi
PDCCH dén théi quen theo doi
PDCCH thuong xuyén.

4) huy kich hoat khong gian
tim kiém/CORESET/tng vién.
5) bao cao CSI;

6) trang thai TCI cu thé hodc
b chi bao loai QCL

7) viéc khong bé qua PDCCH
8) kich hoat/ huy kich hoat
khong gian tim
kiém/CORESET/ting vién.

9) Thich ung thong tin khong

gian;

17. Chi muc chi dinh | - 4 bit néu nhiéu hon mét 6 | Néu khong ¢6 cau hinh di ligu,
duong xuéng phuc vu dugc tao cAu hinh | truong biéu thi it nhit mot
trong DL va thong sb 16p | trong s céc:

cao hon pdsch-HARQ- | 1) theo ddi PDCCH trong
ACK-Tap ma | SCell.

hoa=dynamic, trong d6 2 |2) chuyén d6i BWP.

MSB bit 14 by dém DAI va | 3) chuyén ddi chu ky theo ddi

2 1.SB bit 12 tong DAI; PDCCH.
- 2 bit néu chi mot 6 phuc | 4) kich hoat/ huy kich hoat
vu duoc tao cAu hinh trong | khong gian tim

DL va thong s6 16p cao hon | kiém/CORESET/ing vién.
pdsch-HARQ-ACK-Tap ma | 5) bao céo CSI;
héa=dynamic, trong d6 2 | 6) trang thai TCI cu thé hodc

bit 12 bd dém DAT; b chi bao loai QCL

- 0 bit néu khong thi 7) viée khong bd qua PDCCH
8) kich hoat/ huy kich hoat
khong gian tim

kiém/CORESET/tng vién.
9) thich Gng thong tin khong

gian.
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18. Lénh TPC

cho

PUCCH dugc lap lich

2 bit - la BWP UL kich hoat
gia tri 1énh TPC b cua séng
mang f cua 0 chinh ¢ dé
UE phat hién cho co hoi
truyén PUCCH i

Néu TPC khong dugc diéu
chinh & thoi diém nay, truong
bidu thi it nhat mot trong sb
viéc khong dong thoi sau:

1) theo ddéi PDCCH trong
SCell.

2) chuyén d6i BWP.

3) chuyén ddi chu ky theo doi
PDCCH.

4) kich hoat/ huy kich hoat
khong gian
kiém/CORESET/ting vién.
5) bao cao CSI;

6) trang thai TCI cu thé hogc
bd chi bdo loai QCL

7) viéc khong bo qua PDCCH
8) kich hoat/ huy kich hoat
khong gian
kiém/CORESET/tmg vién.
thich @ng thong tin khong

tim

tim

gian; v.v.

19. Bo chi
nguyén PUCCH

bao

tai

3 bit dugc 4nh xa dén cac
gia tri cia tap hop cla cac
chi muc tai
PUCCH, nhu dugc xac
dinh trong bang 9.2.3-2
trong TS 38.213, duoc tao
ra bdi Resourcelist cho cac
tai nguyén PUCCH tu tap
hop cla cac tai nguyén
PUCCH duoc tao ra boi
PUCCH-ResourceSet

to1

nguyén

voi

da tam tai nguyén

Néu khong c6 viée truyén
PUCCH, truong biéu thi it
nhat mot trong sd cac:

1) theo doéi PDCCH trong
SCell.

2) chuyén d6i BWP.

3) chuyén ddi chu ky theo doi
PDCCH.

4) kich hoat/ huy kich hoat
khong gian
kiém/CORESET/tng vién.
5) bao cao CSI;

tim
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PUCCH. 6) trang thai TCI cu thé hodc
bd chi bao loai QCL

7) viéc khong bdé qua PDCCH
8) kich hoat/ huy kich hoat
khong gian tim
kiém/CORESET/tng vién.

9) thich mg thong tin khong

gian.

20. Bd chi bao dinh |0, 1, 2, hodc 3 bit nhu duge | Truong 6 thé duge str dung lai
thoi phan hdi giua |xéc dinh trong Muc con | dé biéu thi thong tin trong Rel
PDSCH vé6i HARQ 9.2.3 ctia [5, TS 38.213]. d) | 15 hodc thong tin trong Rel 16.
rong bit cho truong nay
duoc xac dinh 1a [log,(1)]
bit, trong do I la sb6 luong
cia cac dau vao & thong sd
16p cao hon dl-DataToUL-
ACK.

21. Cong angten(s) 4, 5, hoic 6 bit dugc xac | Trudong co thé duoc sir dung lai
dinh béi céc bang 7.3.1.2.2- | dé biéu thi thong tin trong Rel
1/2/3/4 trong TS 38.212. 15.

Céc cong angten | Hodc néu CRC ctia dinh dang
{pO,..., pu—l} phai duge xac DCI duoc xao tron béi PS-
RNTI hodc dinh dang DCI

dinh theo thir tw cta cong :
dugc truyén trong tap tai

DMRS dugc dua ra boi cac
bang 7.3.1.2.2-1/2/3/4
trong TS 38.212.

nguyén dinh trudc, trudng nay
phai dugc st dung dé biéu thi
tap hop cua s6 luong cac cong
angten hodc s6 lugng cac cong
angten tir nhiéu hogc mot danh
sach ctia s6 lwong duy nhit céc
cdng angten dugc tao céu hinh

bdi bao hiéu RRC tuong ung.

22. Truyén cau hinh chi | 0 bit néu thong s6 16p cao | Trudng co thé duoc st dung lai
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bao

tci-PresentInDCI
khong dugc cho phép; néu
khong thi 3 bit nhu duoc
x4c dinh trong Muc con
5.1.5 cua [6, TS38.214]

hon

dé biéu thi thong tin trong Rel
15.

Hodc néu CRC ctia dinh dang
DCI duoc xao tron bdi PS-
RNTI hodc dinh dang DCI
dugc truyén trong tap tai
nguyén dinh trudc, trudong nay
phai dugc sir dung dé biéu thi
tap hop cua céc trang thai TCI
hodc trang thai TCI tir nhidu
hoic mdt danh sach duy nhét
ctia sb luong céc cong angten
duoc tao cdu hinh bdi bao hidu

RRC tuong ung.

23. Yéu ciu SRS

2 bit duoc xac dinh boi
bang 7.3.1.1.2-24 cho cac
UE khong duogc tao cau
hinh vé1 SUL trong 0; 3 bit
cho cac UE dugce tao ciu
hinh SUL & 6 trong d6 bit
thir nhat 1a bd chi bao
khong phai SUL/SUL nhu
dugc xac dinh trong bang
7.3.1.1.1-1 va bit tht hai va
thr ba dugc dinh nghia béi
bang 7.3.1.1.2-24. Truong
bit nay ciing co thé biéu thi
CSI-RS dugc lién két theo
Muc con 6.1.1.2 cda [6, TS
38.214].

Truong co thé dugc st dung lai
dé biéu thi thong tin trong Rel
15.

Hodc néu CRC cta dinh dang
DCI dugc xao tron bdi PS-
RNTI hodc dinh dang DCI
dugc truyén trong tdp tai
nguyén dinh trudc, truong nay
phai dugc sir dung dé biéu thi
tap con cta yéu cau SRS thong
tin hodc yéu cau SRS tur nhiéu
hoic mdt danh sach duy nhét
ctia sb luong céc cong dngten
dugc tao ciu hinh boi bao hiéu

RRC tuong tng.

24. Thong tin truyén
CBG (CBG
transmission
information, CBGTI)

0, 2, 4, 6, hodac 8 bit nhu
dugc xac dinh trong Muc
con 5.1.7 cua [6,
TS38.214], dugc xac dinh

Néu CRC cua dinh dang DCI
duge x40 tron boi PS-RNTI,
truong nay s€ khong duoc bao

gdm.
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bdi cac thong sd 16p cao
hon
maxCodeBlockGroupsPerT
ransportBlock va S6-MCS-
HARQ-DL-DCI
PDSCH.

cho

Hodc néu CRC ctia dinh dang
DCI duogc x40 tron bdi PS-
RNTI hodc dinh dang DCI
dugc truyén trong tap tai
nguyén dinh trudc, trudng nay
phai dugc su dung dé biéu thi
viéc kich hoat hoat dong hodc
thong tin chi bdo khac lién
quan dén céc chuc nang duoc

de céap ¢ trén.

25. Thong tin day ra

0 ho#c 1 bit nhu dugc xac
dinh trong Muc con 5.1.7
cua [6, TS38214], dugc
xac dinh boi thong sd 16p
cao hon
codeBlockGroupFlushB0

chi bao.

Néu CRC cua dinh dang DCI
duge x40 tron bdi PS-RNTI,
truong nay s€ khong duoc bao
gom.

Hodc néu CRC cta dinh dang
DCI duogc xéo tron bdi PS-
RNTI hodc dinh dang DCI
dugc truyén trong tip tai |
nguyén dinh trudc, trudng nay
phai dugc sir dung dé biéu thi
viéc kich hoat hoat dong hodc
thong tin chi bdo khac lién
quan dén céc chiic nang dugc

deé cap ¢ trén.

CBG (CBG flushing
out information,
CBGFI)

26. Khéi  tao  chudi
DMRS

1 bit

Truong co thé duoc st dung lai
dé biéu thi thong tin trong Rel
15.

Hozc néu CRC ctia dinh dang
DCI dugc xao tron bodi PS-
RNTI hodc dinh dang DCI
dugc truyén trong tdp tai
nguyén dinh trudc, trudng nay
phai dugc sir dung dé bicu thi
viéc kich hoat hoat dong.
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Theo mdt sd phuong 4n thyc hién, it nhAt mot trong sd cac truong trén bang 8 ¢o thé
duogc sir dung dé bidu thi thong tin chi bao khac theo tap tai nguyén dinh trude duogc tao ciu
hinh béi MAC CE hoic bao hiéu RRC. Theo mot sb phuong an thuc hién, it nhéat mot trong
sb cac truong trén bang 8 co thé duoc stt dung dé biéu thi thong tin chi béo hién tai va khac
theo tap tai nguyén dinh trudc duoc tao cau hinh bdi MAC CE hodc bao hiéu RRC. Theo
mot s6 phuong én thuc hién, it nhAt mot trong s6 cac trudng ¢ dinh dang DCI 11 ngoai trx
véi cac trudng v6i chi muc cia {13, 14, 15, 24, 25} duge st dung cho thong tin cAu hinh
khac nhau ddng thoi dugc tao cau hinh boi bao higu RRC. Theo mot s6 phuong an thuc
hién, it nhit mot trong s6 cac truong v6i chi muc cia {1, 2,3, 4, 5, 6, 10, 11} trén bang 8
& dinh dang DCI 1_1 dugc st dung cho thong tin cdu hinh khéc nhau dong thoi duoc tao
cAu hinh béi bdo hiéu RRC. Theo mot s phuong an thyuc hién, truong cua so dd didu bién
va ma hoa cho TB 2, bd chi bao dit liéu mai cho TB 2, phién ban du cho TB 2, thong tin
truyén CBG, va thong tin ddy CBG khong ¢6 ¢ dinh dang DCI nang cao 1_1 néu cau hinh
dinh true duge tao cau hinh boi RRC.

Vi du, sb luong truong nhét dinh & dinh dang DCI 0_1 trong Rel 15 dugc su dung
d& bidu thi mot hodc nhidu trang théi kich hoat cho thiét bi ngudi ding néu DCI duge xdo
tron boi PS-RNTI hodc duge phat hién trong b6 dinh thoi/khoang thoi gian PS dugc tao
cAu hinh bsi MAC CE hoic bdo hiéu RRC. Theo mot s6 phuong an thyc hién, s6 luong
trudmg nhat dinh & dinh dang DCI 0_1 trong Rel 15 dugc st dung dé biéu thi mot hodc
nhiéu trang thai kich hoat cho thiét bi ngudi dung néu CRC x4ao tron RNTI cta dinh dang
DCI 0 1 trong Rel 15 bao gdm it nhat mot C-RNTI, CS-RNTI, MCS-C-RNTI, hodc TC-
RNTI va thong tin dugc dinh trude dugce tao cau hinh boi MAC CE hodc bao hi¢u RRC.
Theo mdt s6 phuong 4n thuc hién, sb lugng trudng nhét dinh & dinh dang DCT 0_1 trong
Rel 15 duoc st dung dé bidu thi mot hodc nhiéu trang thai kich hoat cho thiét bi nguoi dung
néu PUSCH duoc 14p lich bai MAC RAR. Mot hoac nhiéu trang thai thong tin/kich hoat
chi bao twong tng voi s6 luong trudong nhét dinh & dinh dang DCI 0_1 trong Rel 15 v&i
CRC duogc x40 tron boi C-RNTI duge thé hién trén bang 9. Theo mot s6 phuong an thuc
hién, thong tin chi bao khic nhau vé s6 luong trudong nhét dinh & dinh dang DCI 0 0 trong
Rel 15 duogc tao c4u hinh béi MAC CE hodc bao hiéu RRC. Theo mot s6 vi du, thong tin
chi béo khéc nhau vé sd lugng truong nhét dinh ¢ dinh dang DCI 0_1 trong Rel 15 dugc
tao cAu hinh boi viéc gt tin hiéu L1.

Bang 9

Céc truong & dinh | Trang thai thong tin cau | Trang thai thong tin cAu hinh/kich hoat c6
dang DCI  0_1 | hinh/kich hoat trong Rel | thé khac voi thong tin duge dinh trudc
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trong Rel 15

15

dué6i cau hinh dinh trudc trong Rel 16

1.Ma dinh danh
cho céac dinh dang
DCI

gi4 tri 1 bit cla truong bit
nay luon ludn dugc thiét
1ap 12 0, biéu thi dinh dang
DCI UL

Truong cling ¢ thé dugc st dung dé biéu
thi it nhét mot trong sb cac trang thai kich
hoat ddng thoi sau:

1) cho phép trang thai thong tin chu
hinh/kich hoat khac ctia cac truong khéc
trong DCI nay;

2) hoat dong chuyén d6i BWP;

3) hoat dong chuyén d6i chu ky theo doi
PDCCH;

4) viéc bé qua PDCCH,

5) trang thai TCI hogc QCL loai D cu thé
6) hoat dong theo doi PDCCH trong SCell
V.V.

7) truong cling ¢o thd dugc s dung dé
biéu thi it nhat mot trong sb cac trang thai
kich hoat khong dong thoi sau:

8) cho phép trang thai thong tin chu
hinh/kich hoat khac ctia cac truong khac
trong DCI nay;

9) kich hoat trang théi kich hoat;

10) hoat dong chuyén ddi chu ky theo ddi
PDCCH;

11) cAu hinh chu ky DRX dai;

12) hoat dong theo doi PDCCH trong
SCell hodc PCell;

13) kich hoat/ hiy kich hoat khong gian
tim kiém/CORESET/ting vién;

14) trang thai TCI/QCL loai D cu thé; v.v.

2. B0 chi bao song

mang

0 hodc 3 bit, nhu duogc
xac dinh trong Muc con
10.1 cta [5, TS38.213]

Truong cling ¢ thé duoc st dung dé biéu
thi {t nhit mt trong sb cac trang thdi kich
hoat dugc dé cap & trén cua thong tin lién
quan dén cac chic nang dugc dé cap 6 trén

dong thoi, vi du, néu bd chi bdo séng mang
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biéu thi nhiéu hon mot séng mang, thiét bi
ngudi dung phai thuc hién viéc theo doi
PDCCH trong SCell hoat dong. Néu
khong thi, thiét bi ngudi dung phai thuc
hién viéc theo doi PDCCH trong PCell.

Truong cling ¢ thé duoc st dung dé biéu
thi it nhit mot trong sb cac trang thai kich
hoat dugc dé cép & trén cla thong tin lién
quan dén cac chirc ning dugc dé cip 6 trén

khong dong thoi.

3.B0o
UL/SUL

chi

bao

0 bit cho cac UE khong
dugc tao chu hinh véi
SUL trong 0 hodc cac UE
duoc tao ciu hinh véi
SUL trong 6 nhung chi
song mang PUCCH trong
0 dugc tao cdu hinh cho
viéc truyén PUSCH; 1 bit
cho cac UE duoc tao cAu
hinh véi SUL trong 6 nhu
duogc xac dinh trong bang
7.3.1.1.1-1 TS
38.212.

trong

Truong cling co thé dugc str dung dé biéu
thi {t nhat mot trong s6 céc trang théi kich
hoat dong thoi sau:

1) ‘0’ bidu thi viéc khong chuyén doi BWP
hodc chuyén déi dén BWP mic dinh/ban
dau/nho; 1° biéu thi viéc chuyén ddi BWP.
2) <0’ biéu thi viéc chuyén ddi chu ky
khong theo doi PDCCH; 17 biéu thi viée
chuyén dbi chu ky theo ddi PDCCH.

3) ‘0’ biéu thi viéc hiy kich hoat khong
gian tim kiém/CORESET/img vién; ‘1’
biéu thi viéc kich hoat khong gian tim
kiém/CORESET/ting vién.

4) <1’ biéu thi bao cao CSL

5) trang thai TCI cu thé hodc bd chi bao
loai QCL

6) ‘1’ biéu thi viéc kich hoat/huy kich hoat
TCL.

7) ‘0> biéu thi viéc bd qua PDCCH; ‘1’
biéu thi viéc khong bé qua PDCCH.

8) <0’ biéu thi dé lam giam s6 lugng xéc
dinh cta cac cong dngten hodc s6 lugng
cc 16p MIMO 16n nhit; ‘1 biéu thi dé lam

ting sO lugng xac dinh cua cac cong
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angten hodc s6 lugng cac 16p MIMO 16n
nhét; v.v.

Truong cling c6 thé duoc sir dung dé biéu
thi it nhAt mot trong s6 céc trang théi kich
hoat dugc dé cap & trén cla thong tin lién
quan dén cac chirc nang dugc dé cap o trén

khong dong thoi.

4. Bo chi bao phan
bang thong

0, 1 hoac 2 bit nhu dugce
xé4c dinh boi s6 lugng clia
BWP UL n e duoc tao
cu hinh béi cic 16p cao
hon, ngoai tru phan bing
thong UL ban dau. Do
rong bit cho trudong nay
dugc x4c dinh 13
ﬂogz(nBWP )_‘ bit, trong
do

Pawe = Pawprre T 1

néu Magpree <3 > trong do
truong hop bd chi bdo
phan bing thong twong
duong véi thi tu tang dan
ctia thong sd 16p cao hon
BWP-Id,

- néu thi

trong do

khong
Ngwp = Pgwprrc >
truong hgp bd chi bao
phan bang thong dugc xac
dinh trong bang 7.3.1.1.2-
1 trong TS 38.212;

Truong cling co thé dugc st dung dé biéu
thi it nht mot trong s6 cac trang thdi kich
hoat dugc dé cap & trén cla thong tin lién
quan dén cac chic nang duoc dé cap ¢ trén
dong thoi, vi du, néu trudng biéu thi BWP
16n hon BWP ban dau, gia tri ti thiéu kO
va gi4 tri t&i thidu cua do dich kich hoat A-
CSI-RS 16n hon 0. Néu khong thi, gid tri
t6i thiéu kO va gid tri tbi thiéu ctia do dich
kich hoat A-CSI-RS bang 0.

Truong cling co thé dugc str dung dé biéu
thi it nhat mot trong s6 cac trang thai kich
hoat dugc dé cap & trén cla thong tin lién
quan dén cac chirc nang dugc dé cap o trén
khong ddng thoi. Vi du, CRC cua dinh
dang DCI duoc x40 tron boi PS-RNTI. néu
truong chi dugce sit dung dé biéu thi BWP
ma thiét bi nguoi dung can duoc thuc hién
viée chuyén ddi BWP.

5.Phan coOng tai

nguyén mién tan so

s6 luong bit duge xac dinh

- . a7UL,BWP
bdi, trong do Ngp

la kich thudc cta phén

< UL,BWP ,
Néu Ngg”~ nhé hon s6 lugng RB 16n

nhét trong BWP DL,
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bang thong UL kich hoat:
- N pps bit néu chi
viéc cAp phat tai nguyén
loai 0 dugc tao ciu hinh,

trong d6 n,,, duogc xac

dinh trong Muc con
6.1.22.1 cua [6, TS
38.214],

[log, (V™" (V=" +1)/2)|

bit néu chi viéc cap phat
tai nguyén loai 1 dugc tao
’ hinh,
maf]log (NN 41)/2)] Mg+

cau hodc
bit néu cap phat ca hai tai
nguyén loai 0 va 1 dugc
tao cau hinh.

bit nhic sau [log, (NP (NP 11)/2) ]
bit va X cac bit dém (néu duoc yéu céu)
cling c6 thé duoc truyén va duoc st dung
dé bidu thi it nhét mot trong s6 céc chi bao
sau: (trong d6 X dugc stir dung dé sip xép
o rong bit voi do dai 16n nhét cia trudng

nay.)

1) 1bit- Kich hoat, chuin bi ngu hodc
b qua céc trang thai kich hoat;
2) 2~4 bit- thoi lugng bdé qua/ngl cua

PDCCH hoic s lugng cua viéc bd qua
viéc theo doi DRX;

3) 1~2bit - bd chi bdo BWP hodc viéc
chuyén ddi BWP;

4) N bit 1- Kich hoat/ huy kich hoat
CCE AL/khong kiém/
CORESET/tmg vién; (trong d6 N1>1.)

5) N2 bit - thong tin cip phat tai
nguyén mién thoi gian; (trong d6 N2>1)
6) N3 bit - Kich hoat truyén RS; (trong
do N3>1)

7) N4 bit - chuyén ddi chu ky theo di
PDCCH; (trong do N4>2)

%) NS5 bit - thich ing thong tin khong
gian; (trong d6 N5>1)

9) 1~2bit- hoat dong theo dd1 PDCCH
trong SCell hodc PCell;

10)  1~2bit - chi bao thdng tin QCL;
11) 2 bit - cac trang thai TCI/bd chi
bao loai QCL;

12)

gian  tim

céc bit 1 - bdo cao CSI; v.v.

6. Chi dinh

nguyén mién thoi

tai

gian

0, 1, 2, 3, hodc 4 bit - do
rong bit cho trudng nay

dugc xac dinh 1a

Truong cling co thé dugc st dung dé bidu
thi cac trang thai kich hoat d?)ng thoi sau:

4bit - biéu thi chi muc hang cta cac bang
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[log,(I)] bit, trong d6 1
1a sb luong cua cac dau
vao & thong s 16p cao
hon pusch-
TimeDomainAllocationLi
st néu thong sb 16p cao
hon dugc tao cAu hinh;
néukhong thi7la s6 lugng
ctia cac dau vao trén bang
mic dinh. Truong gia tri
m ctia DCI tao ra chi muc
hang m + 1 dén bang cip
phat. Hang dugc danh chi
muc xac dinh d¢ dich khe
K>, su khoi dau va bo chi
bao do dai SLIV, hodc xac
dinh truc tiép ky hiéu khoi
dAu S va do dai cp phét L,
va loai 4nh xa PUSCH cén
duoc 4p dung & viec
truyén PUSCH.

cAp phét tai nguyén mién thoi gian khac
dugce tao cau hinh béi bao hiéu RRC.
Truong cling co thé duoc sit dung dé bidu
thi cac trang thai kich hoat khong dong
thot sau: |

1) 4bit - biéu thi chi muc hang cua céc
bang cép phat tai nguyén mién thoi gian
khéc dugc tao cAu hinh boi béo hi¢u RRC;
2) 4bit - biéu thi bang chi muc cta nhiéu
bang cip phat tai nguyén mién thoi gian
dugc tao ciu hinh boi bao hiéu RRC;

7. C nhay tan s6

0 hoac 1 bit

- 0 bit néu chi viée
cép phét tai nguyén loai 0
duoc tao cdu hinh hoic
néu thong s 16p cao hon
frequencyHopping khdng
duoc tao cAu hinh;

- 1 bit theo béang
7.3.1.1.1-3 néu khong thi,
chi 4p dung dugc cho cap
phat tai nguyén loai 1, nhu
duoc xac dinh trong Muc

con 6.3 cua [6, TS

Truong ciing c6 thé duge st dung dé bicu
thi it nhit mét trong sb cac trang thai kich
hoat déng thoi sau:

1) ‘0’ bidu thi viéc khéng chuyén doi BWP
hodc chuyén ddi ¢én BWP méc dinh/ban
dAu/nhé; <1° bidu thi viée chuyén doi BWP.
2) ‘0’ bidu thi viéc chuyén ddi chu ky
khong theo ddi PDCCH; “1” biéu thi viéc
chuyén dbi chu ky theo ddi PDCCH.

3) <0’ biéu thi viéc huy kich hoat khong
gian tim kiém/CORESET/img vién; ‘1’
bidu thi viéc kich hoat khong gian tim
kiém/CORESET/ting vién.
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38.214].

4) *1° biéu thi bdo cao CSL.

5) trang thai TCI cu thé hodc bd chi bao
loai QCL

6) *1° biéu thi viéc kich hoat/htiy kich hoat
TCI.

7) <0’ biéu thi viéc bd qua PDCCH; ‘1’
biéu thi viéc khong bé qua PDCCH.

8) ‘0° bidu thi dé lam giam s6 luong xac
dinh ctia cac cong angten hodc s6 luong
cac 16p MIMO 16n nhit; 1 biéu thi dé lam
ting s luong xéc dinh cua cac cdng
angten hodc s6 luong cac 16p MIMO 16n
nhét; v.v.

8. So dd diéu bién

va ma hoa

5 bit - biéu thi chi muc cta
bang 5.1.3.1-1/2/3 dé xac
dinh thtr tu diéu bién (Om)
va tdc 46 ma hoa muc tiéu
(R) trong TS 38.214

Truong cling ¢oO thé duge st dung dé biéu
thi it nhét mot trong sb céc trang thai kich
hoat dugc dé cap o trén cia thong tin lién
quan dén cac chic nang dugc dé cap & trén
déng thoi, vi du, néu hiéu suit phé (Qm
*R) 16n hon Thrdse thiét bi ngudi ding
phai chuyén d6i BWP dén BWP 16n hon.
Truong ciing co thé duoc st dung dé biéu
thi it nh4t mot trong sb cac trang thai kich
hoat dugc dé cap & trén cla thong tin lién
quan dén c4c chtrc nang dugc dé cap ¢ trén
khong dong thoi.

9.B0 chi bao dit

liéu méi

1 bit

Truong cling ¢o thé duoc sir dung dé biéu
thi it nhat mot trong s6 cac trang thai kich
hoat ddng thoi sau:

Néu ¢6 su truyén méi, truong biéu thi it
nhit mot trong sd cac:

1) theo ddi PDCCH trong SCell;

2) chuyén d6i BWP;

3) chuyén ddi chu ky theo doi PDCCH.
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4)huy kich hoat khong gian tim
kiém/CORESET/timg vién.

5) bao cao CSI;

6) trang thai TCI cu thé hodc bd chi béo
loai QCL

7) viéc khong bo qua PDCCH

8) kich  hoat khong gian  tim
kiém/CORESET/ting vién.

9) diéu chinh gia tri mién khong gian; v.v.
Néu khong thi, truong biéu thi it nhat mot
trong s cac:

8) theo ddi PDCCH trong SCell.

9) chuyén d6i BWP,

10) chuyén dbi chu ky theo ddi PDCCH;
11) kich  hoat khong gian  tim
kiém/CORESET/ting vién.

12) bao cao CSI;

13) trang thai TCI khac cu thé hodc bo chi
bao loai QCL

14) viéc b6 qua PDCCH; v.v.

Truong cling ¢ thé dugc sir dung dé biéu
thi it nhAt mot trong sb cic trang thai kich
hoat dugc dé cap o trén cta thong tin lién
quan dén céc chic nang duoc dé cap o trén
khong dong thoi.

10. Phién ban du

2 bit nhu dugc xac dinh
trong bang 7.3.1.1.1-2
trong TS 38.212

Néu ¢6 su truyén méi, truong biéu thi it
nhit mot trong sb viéc khong dong thoi
sau:

1) theo doi PDCCH trong SCell.

2) chuyén d6i BWP.

3) chuyén ddi chu ky theo doi PDCCH;
4)hay kich hoat khong gian tim
kiém/CORESET/tng vién;
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5) bao cao CSI;

6) trang thai TCI cu thé hodc bd chi bao
loai QCL

7) viéc khoéng bo qua PDCCH

8) kich hoat/ hity kich hoat khong gian tim
kiém/CORESET/ing vién.

9) thich ttng thong tin khong gian; v.v.

11.S0 quy trinh | 4 bit Néu ¢6 su truyén méi, truong biéu thi it
HARQ nhat mot trong s6 viéc khong dong thoi
sau:
1) theo doi PDCCH trong SCell.
2) chuyén d6i BWP.
3) chuyén ddi chu k¥ theo d5i PDCCH dén
thoi quen theo ddi PDCCH thudng xuyén.
4)huy kich hoat khong gian tim
kiém/CORESET/ting vién.
5) bao cdo CSI;
6) trang thai TCI cu thé hodc b chi bao
loai QCL
7) viéc khoéng bo qua PDCCH
8) kich hoat/ huy kich hoat khong gian tim
kiém/CORESET/tng vién;
9) thich tng thong tin khong gian; v.v.
12. Chi muc chi| 1 hodc 2 bit - Truong co thé duoc str dung lai dé biéu thi

dinh dudng xudng
tht nhat

- 1 bit cho tap ma
hoa HARQ-ACK bén
tinh;

- 2 bit cho tdp ma
héa HARQ-ACK dong.

thong tin trong Rel 15 hodc thong tin trong
Rel 16.

13. Chi
dinh duong xudng
thtr hai

muc chi

0 hoac 2 bit
- 2 bit cho tap ma
héa HARQ-ACK dong

v6i hai tdp md hoa con

Néu CRC cta dinh dang DCI duge xéo
tron boi PS-RNTI hodc dinh dang DCI
duoc truyén & chu hinh dinh trudce, truong

nay s€ khong dugc bao gdm.
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HARQ-ACK ;
- 0 bit khéc.

Hoidc néu CRC cta dinh dang DCI duoc
x40 tron boi PS-RNTT hodc dinh dang DCI
duge truyén trong tip tai nguyén dinh
trudce, truong nay phai dugc s dung aé
bidu thi viéc kich hoat hoat dong hoic
thong tin chi bédo khac lién quan dén céc

chttc nang dugc dé cap ¢ trén.

14. Lénh TPC cho
PUSCH duoc lap
lich

2 bit - 1a BWP UL kich
hoat gia tri l&énh TPC b
cia song mang f cua O
chinh ¢ dé UE phat hién
cho co hoi truyén PUCCH

1

Néu TPC khong duoc diéu chinh & thoi
diém nay, truong biéu thi it nhit mot trong
s6 viéc khong dong thoi sau:

1) theo ddi PDCCH trong SCell.

2) chuyén d6i BWP,

3) chuyén dbi chu ky theo doi PDCCH.

4) kich hoat/ hity kich hoat khong gian tim
kiém/CORESET/tng vién.

5) bao cao CSI;

6) trang thai TCI cu thé hodc bd chi bdo
loai QCL

7) viéc khong bdé qua PDCCH

8) kich hoat/ hiy kich hoat khong gian tim
kiém/CORESET/ting vién.

thich rng thong tin khong gian; v.v.

15. Bd chi bdo tai
nguyén SRS

min{L oy, Nsrs } N.
lrlogz[ Z ( ]S(Rs)j\l
k=1

hodc ‘—logz (N SRS ﬂ bit,
trong do N la s6 luong
clia cac tai nguyén SRS
duogc tao cdu hinh trong
tap tai nguyén SRS dugc
lien két v6i thong sb 16p
cao hon viéc st dung cia
gia tri 'tdp ma hda' hodc

'tAp khong ma hoa', va

Truong c6 thé duoc st dung lai dé biéu thi
thong tin trong Rel 15 hodc thdng tin trong
Rel 16.
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PUSCH .. ,
Lmax 1a s0 luong lén
nhét cac 16p duoc hd tro

cho PUSCH.

16. Thong tin ma
hoa sin va sd luong

cac 16p

0~6bit - s6 lugng bit duge
xac dinh boi thong s k¥
thuét trong TS 38.212.

Trudng co thé duoc str dung lai dé biéu thi
thong tin trong Rel 15.

Hoic néu CRC cua dinh dang DCI duge
x40 tron bdi PS-RNTT hodc dinh dang DCI
duoc truyén trong tip tai nguyén dinh
trudce, truong nay phai dugc st dung dé
biéu thi tp hop cta thong tin méa hoa san
va/hodc sb luong cic 16p MIMO hodc
thong tin ma hoa san va/hodc s6 lugng céc
16p MIMO tir nhiéu hodc mot danh sach
duy nhét ctia théng tin ma hoa sdn va/hodc
s6 luong cac 1op MIMO céc thong s6 dugc
tao cAu hinh boi bao hidu RRC tuong tmg.

17. Céc cong

angten

2~5bit - s6 lwong bit dugc
xé4c dinh bdi phan mo ta
trong TS 38.212.

Truong co thé duoc str dung lai dé biéu thi
thong tin trong Rel 15.

Hoac néu CRC cua dinh dang DCI dugc
x40 tron boi PS-RNTI hoac dinh dang DCI
dugc truyén trong tip tai nguyén dinh
trude, truong nay phai duge st dung daé
biéu thi tap hop cla s6 lugng cac cong
angten hoac sd lugng cac cong angten tir
nhidu hoic mot danh sach duy nhat cia sb
luong cac cdng dngten duge tao cAu hinh
boi bao hiéu RRC tuong tng.

18. Yéu cau SRS

2 bit dugc xac dinh boi
bang 7.3.1.1.2-24 cho cac
UE khong duogc tao ciu
hinh voi SUL trong 0; 3
bit cho cac UE tao cAu
hinh SUL trong 6 trong d6
bit thir nht 1a b chi bao

Trudong co thé duoc st dung lai dé biéu thi
thong tin trong Rel 15.

Hoac néu CRC cua dinh dang DCI duoc
x40 tron bai PS-RNTI hodc dinh dang DCI
duoc truyén trong tip tai nguyén dinh
trude, truong nay phai duge st dung aé

bidu thi tap con ctia yéu cau SRS thong tin
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khong phai SUL/SUL nhu
duoc xac dinh trong bang
7.3.1.1.1-1 va bit thir hai
va thtt ba dugc dinh nghia
bang 7.3.1.1.2-24.
Truong bit nay cling ¢
thé biéu thi CSI-RS dugc
lien két theo Muc con
6.1.1.2 [6, TS
38.214].

boi

cua

hodc Yéu cau SRS tir nhiéu hodc mot danh
sach duy nhédt cua s& lugng cac cong
angten dugc tao cAu hinh boi bao hiéu

RRC tuong ung.

19. Yéu cau CSI

0, 1,2, 3,4, 5, hodc 6 bit
dugc xac dinh boi thong
sO 16p
reportTriggerSize.

cao hon

Truong c6 thé dugce st dung lai dé biéu thi
thong tin trong Rel 15.

Hoac néu CRC cutia dinh dang DCI dugc
x40 tron boi PS-RNTT hodc dinh dang DCI
duge truyén trong tdp tai nguyén dinh
truge, truong nay phai dugc st dung dé
biéu thi tap con ctia yéu cau CSI thong tin
hodc yéu cAu CSI tir nhiéu hodc mot danh
sach duy nhat cta s6 luong cac cong

angten dugc tao cdu hinh béi bao higu

RRC tuong ung.

20. Thong tin | 0, 2, 4, 6, hoac 8 bit dugc Néu CRC cua dinh dang DCI dugc xao
truyén CBG | xéc dinh béi thong sb 16p | tron bdi PS-RNTI, truong nay sé khong
(CBGTI) cao hon | dugc bao gdm.

maxCodeBlockGroupsPe

rTransportBlock cho

PUSCH.
21. su két hop | 0/2bit - sb lugng bit dugce | Truong co thé duogc st dung lai dé biéu thi
PTRS-DMRS xac dinh 12 phin md ta | thong tin trong Rel 15.

trong TS 38.212.

Hoic néu CRC ciia dinh dang DCI dugc
x40 tron bdi PS-RNTI hodc dinh dang DCI
dugc truyén trong tdp tai nguyén dinh
trude, truong nay phai duogc st dung daé
biéu thi viéc kich hoat hoat dong hodc
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thong tin chi bado khéc lién quan dén cac

chttc nang dugc dé cép ¢ trén.

22.bd chi bao do
dich beta

0 néu thong sb 16p cao
betaOlffets =
semiStatic; néu khong thi
2 bit dugc xac dinh bdi
bang 9.3-3
38.213.

hon

trong TS

Truong c6 thé dugce st dung lai dé biéu thi
thoéng tin trong Rel 15.

Hoac néu CRC cua dinh dang DCI dugc
x40 tron bdi PS-RNTT hodc dinh dang DCI
duoc truyén trong tdp tai nguyén dinh
trude, truong ndy phai duge st dung dé
biéu thi viéc kich hoat hoat dong hoac
thong tin chi bdo khéc lién quan dén cac

chtrc nang dugc dé cp O trén.

23. Khoi tao chudi
DMRS

0 bit néu bo tién ma hoa
bién ddi dugc cho phép;
1 bit néu bo tién ma hoa

bién doi bi vo hi¢u

Truong co thé duoc str dung lai dé biéu thi
thong tin trong Rel 15.

Hoic néu CRC cua dinh dang DCI dugc
x40 tron boi PS-RNTI hodc dinh dang DCI
dugce truyén trong tip tai nguyén dinh
trude, trudong nay phai duge st dung aé
biéu thi viéc kich hoat hoat dong hodc
thong tin chi bao khac lién quan dén cac

chttc nang dugc dé cap o trén.

24. bd chi bdo UL-
SCH

1 bit. gia tri caa "1" bicu
thi UL-SCH phai dugc
truyén trén PUSCH va gia
tri cia "0" biéu thi UL-
SCH phai khong dugc
truyén trén PUSCH. UE
khong dugc mong doi dé
nhin dinh dang DCI 0_1
véi bd chi bao UL-SCH
cia "0" va yéu cau CSI

cua tat ca gid tri 0.

Truong co thé dugc st dung lai dé biéu thi
thong tin trong Rel 15.

Hoic néu CRC cta dinh dang DCI dugc
x40 tron béi PS-RNTI hodc dinh dang DCI
dugc truyén trong tdp tai nguyén dinh
truge, truong nay phai dugc st dung aé
biéu thi viéc kich hoat hoat dong hodc
thong tin chi bdo khac lién quan dén céc

chttc nang dugc dé cap ¢ trén.

Theo mdt s6 phuong 4n thuc hién, it nhét mot trong s6 cac trudng trén bang 8 ¢o thé

duoc st dung dé biéu thi thong tin chi bao khic theo tap tai nguyén dinh trudc duge tao céu
hinh bdi MAC CE hoéc bao hiéu RRC. Theo mét sb phuong an thuc hién, it nhét mét trong
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sb cac truong trén bang 8 ¢o thé dugc sir dung dé biéu thi thong tin chi bao hién tai va khac
theo tap tai nguyén dinh trudc duoc tao c4u hinh bdi MAC CE hoic bao hiéu RRC. Theo
mot sb phuong an thuc hién, it nhit mot trong sb cac truong ¢ dinh dang DCI 0_1 ngoai trur
vGi cac truomg voi chi muyc cua {13, 14, 15, 24, 25} duoc st dung cho thong tin cAu hinh
khac nhau déng thdi duge tao cAu hinh boi bao higu RRC. Theo mot s6 phuong an thue
hién, it nhat mot trong sb céac truong véi chi muc cua {1, 2, 3, 4, 5, 6, 10, 11} trén bang 9
& dinh dang DCI 0_1 duge stt dung cho théng tin cdu hinh khac nhau dong thoi duge tao
cAu hinh bdi bdo hiéu RRC. Theo mot s6 phuong an thyc hién, trudng ctia Thong tin truyén
CBG khong c6 ¢ dinh dang DCI nang cao 0_1 néu c4u hinh dinh trude duge tao cau hinh
bdi RRC.

Theo mét sb phuong an thuc hién, thong tin céu hinh khac nhau duge biéu dién cho
mdt truong trén bang 8 va bang 9 co thé tao ciu hinh duoc. Vi du, mot trong thong tin chu
hinh khac nhau co6 sin cho mét sd trudng hop hodc tap con cta thong tin céu hinh khac
nhau ¢6 san cho céc truong hop khac. Theo mot s6 phuong 4n thyuc hién, cac truong biéu
thi cac trang thai cau hinh/kich hoat khac trong DCI dugc tao cAu hinh bdi MAC CE hoic
bao hiéu RRC. Theo mot sb phuong 4an thuc hién, céc trudng co thé déng thoi bidu thi ca
hai thong tin cAu hinh hién tai trong Rel 15 va thong tin cu hinh khic nhau cho Rel 16
hozic muc dich tiét kiém nang luong. Theo mot s6 phuong 4n thuc hién, cac truong co thé
biéu thi hodc thong tin cAu hinh hién tai trong Rel 15 hogc thong tin cau hinh khac nhau
cho Rel 16 cho muc dich tiét kiém nang lugng dya vao MAC CE hodc bao hiéu RRC cdu
hinh. Theo cach nay, tong phi tai nguyén co thé duoc 1am giam bt khi duoc so sanh voi
so dd dé thém vao cac trang thai kich hoat ¢ dinh dang DCI hién tai hodc cac thiét ké DCI
moi.

Theo mot $6 phuong an thuc hién, chu tric cia céc truong trong DCI ¢6 thé duoc st
dung lai cho DCI biéu thi {t nhat mot trong sb cac thong tin cAu hinh dugc mo ta & trén.
Theo mot sb phuong 4n thuc hién, it nhét mot trong sd cac trudng khong c6 trong DCI véi
CRC dugc x40 tron boi PS-RNTT hogc cAu hinh cu thé dugc tao cau hinh boi bao higu RRC.
Theo mot sb phuong an thyc hién, néu thong sb 16p cao hon cAu hinh dugc sir dung dé cho
phép thong tin cAu hinh khac nhau va DCI v6i CRC dugc x40 tron bdi PS-RNTI, thong tin
cAu hinh khéc nhau khong duge cho phép dé biéu thi thiét bi ngudi ding hoat dong khac.
Theo mdt sd phuwong én thyuc hién, néu thong s 16p cao hon c4u hinh duge st dung dé vo
hiéu thong tin cdu hinh khéc nhau, cac trudong trong DCI khong biéu thi thong tin khac céu
hinh. Theo mdt s6 phuong &n thyc hién, néu thong sb 16p cao hon c4u hinh dugc sir dung
dé cho phép thong tin cAu hinh khac nhau va CRC ctia DCI khong duoc x4o tron boi PS-
RNTI, cac truong trong DCI khong biéu thi thong tin khac cAu hinh. Theo mdt s6 phuong
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an thue hién, néu DCI dugc tao cAu hinh dé cho phép thong tin c4u hinh khac nhau ctia mot
sb trudong, cac truong khac khong cé trong Viée truyén DCI nay.

Theo mot s6 phuong an thyuc hién, thiét bi nguoi dung duoc tao cAu hinh véi thong
tin vi tri. Theo mot s6 phuong &n thyc hién, thong tin vi tri dugc st dung dé tao cAu hinh
UE d giai nén trang thai kich hoat tir Thong tin bit DCI. Theo mét s6 phuong an thuc hién,
su biéu dién cua trang thai kich hoat cla thiét bi nguoi dung két hop v6i thong tin vi tri.
Theo mot sb phuong an thuc hién, thong tin vi tri bao gém it nhit mot trong sb cac vi tri
bit diu, d6 dai cta thong tin, hodc vi tri két thic caa khdi dit liéu cho thiét bi nguoi dung.
Theo mdt s6 phuong an thyc hién, thong tin vi tri bao gbm chi muyc cho s6 lvong khdi. Theo
mot s6 phuong an thyc hién, thong tin vi tri bao gdm s6 lugng ctia thong tin bit cla khéi
dit liéu/truong hodc kich thude cua khdi dir liéw/truong. Theo mot sb phuong an thuc hién,
thong tin vi tri dugc tao cAu hinh bai tin hiéu 16p cao hon. Theo mot s6 phuong &n thuc
hién, tin hiéu 16p cao hon bao gdm bao hiéu RRC hoic MAC CE.

Theo mot sé phuong an thyc hién, nhom thiét bi ngudi dimg N duge tao cau hinh
véi M céc khéi dit lidu. Theo mot ) phuong an thuc hién, N va M 1a céc sb tu nhién va
bang nhau. Theo mdt s6 phuong an thyc hién, s6 lugng trudong nhét dinh ctia dinh dang
DCI hién tai 2 0/2_1/2_2/2_3 trong phién ban 15 dugc sit dung dé bicu thi thong tin tiét
kiém nang lugng ma bao gbm thong tin cAu hinh khac nhau dugc thao ludn & trén. Theo
mot s phuong 4n thyc hién, thong tin tiét kiém ning luong lién quan dén céac bo chi bao
chirc nang duoc dé cap & trén. Theo mot s6 phuong 4n thuc hién, sb lugng truong nhét dinh
ctia dinh dang DCI 2 0/2_1/2 2/2_3 trong phién ban 15 bao gom thong tin dé 6 thé dugc
st dung dé kich hoat mot hodc nhiéu trang thai kich hoat nhu dugc théo luén ¢ trén. Theo
mot 36 phuong an thuc hién, cho thiét bi nguoi dung duoc tao chu hinh véi DCIL, mot hodc
nhidu trang thai kich hoat v& s6 lugng trudng nhét dinh & dinh dang DCI12 0/2 1/2 2/2 3
trong phién ban 15 dugc cho phép boi thong tin dugc dinh trudc trong Rel 16 dugc tao ciu
hinh bdi MAC CE hoic bao hiéu RRC. Theo mot sb phuong an thuc hién, thong tin duoc
dinh trudc bao gom it nhAt mot trong sb cac loai cu thé ctia RNTI, tap khong gian tim kiém
cu thé, loai khong gian tim kiém cu thé, CORESET cu thé, cac tmg vién PDCCH cu thé,
CCE AL cu thé, b dinh thoi cu thé, chu k¥ theo doi PDCCH cu thé, tai nguyén mién thoi
gian/tén sd cu thé, khoang thoi gian mo DRX, hodc thoi gian hoat dong. Theo mdt sb
phuong 4n thuc hién, cho thiét bi nguoi ding duoc tao cAu hinh v6i DCI, mét hodc nhiéu
trang thai kich hoat trong Rel 16 va thong tin cAu hinh ban dau trong Rel 15 vé sb luong
truong nhét dinh & dinh dang DCI1 2 0/2_1/2_2/2 3 duoc st dung dé tao ra chi béo ddng
thoi.
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Vi du, ) lugng trudong nhét dinh & dinh dang DCI 2_0 trong Rel 15 dugc st dung
dé biéu thi mot hodc nhidu trang théi kich hoat cho thiét bi ngudi ding néu DCI duge x40
tron boi PS-RNTI hodc duge phat hién trong bo dinh thoi/khoang thoi gian PS duogc tao
cau hinh béi MAC CE hoic béo hiéu RRC. Theo mot s6 phuong 4an thyc hién, s6 lugng xac
dinh ctia cac SFI & dinh dang DCI 2 0 trong Rel 15 dwoc st dung dé biéu thi mot hogc
nhiéu trang thai kich hoat cho sb luong xac dinh cua N thiét bi ngudi ding néu CRC x40
tron RNTI ctia dinh dang DCI 2_0 trong Rel 15 1a PS-RNTTI hodc néu CRC x40 tron RNTI
cia dinh dang DCI 2_0 trong Rel 15 1a SFI-RNTI va thong tin dugc dinh trude dugce tao
chu hinh bdi MAC CE hoic bao hiéu RRC cho nhom thiét bi ngudi ding. Theo mot sd
phuong an thuc hién, 36 luong x4c dinh cta cac SFI (b chi bao dinh dang khe) & dinh dang
DCI 2 0 trong Rel 15 duoc sir dung dé biéu thi mot hoic nhiéu trang thai kich hoat cho sb
lugng xac dinh cua cac thiét bi nguoi dung khi PUSCH dugc 1ap lich béi MAC RAR. Theo
mot sb phuong an thyc hién, mot hodc nhiéu trang thai thong tin/kich hoat chi bdo twong
ung voi s6 luong truong nhét dinh & dinh dang DCI 2 0 trong Rel 15 véi CRC dugc xao
tron boi SFI-RNTI duge thé hién trén bang 10. Theo mét s vi du, thong tin chi bdo khac
nhau v& sb luong truong nhét dinh ¢ dinh dang DCI 2 0 trong Rel 15 dugc tao c4u hinh
bdi MAC CE hoic bao hiéu RRC. Theo mot sb vi du, thong tin chi bao khac nhau vé sb
lwong truong nhét dinh & dinh dang DCI 2_0 trong Rel 15 duoc tao cAu hinh béi viée g
tin hiéu L1

Bang 10

Cac trudong & | Trang thai thong tin ciu | Trang thai thong tin céu hinh/kich hoat c6 thé
dinh dang DCI | hinh/kich hoat trong Rel | khac véi thong tin duoc dinh trude trong Rel
2 OtrongRel 15 | 15 16

Bo chi bao dinh | Kich thuéc cta dinh | C6 thé biéu thi s luong trang thai kich hoat
dang khe 1, b | dang DCI 2 0 ¢6 thé | nhit dinh cta thong tin lién quan dén céc chiac
chi b4o dinh dang | dugc tao cAu hinh bdi | ning duoc dé cap ¢ trén béng cach biéu thi
khe 2, .... bo chi | cac 16p cao hon lén dén | cdc dAu vao dy trir tir 56 dén 254 trén bang |
bdo dinh dang | 128 bit, theo ph?m md ta | 11.1.1-1 trong TS 38.213. vi du, trudng dugc
khe N trong TS 38.213 st dung dé chi ra kich hoat hodc chuin bi ngu
cac trang thai kich hoat:

Theo mdt sb phuong an thuc hién, dau vao
cia 56 ¢6 thé dugc st dung dé biéu thi chuan

bi ngu trang thai kich hoat, dau vao cia 57 ¢

thé duoc st dung dé biéu thi viéc kich hoat
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trang thai kich hoat.

vi du, truong duge st dung dé biéu thi cac
trang thai kich hoat TDRA:

Theo mét s6 phuong an thuc hién, va dau vao
cta S1~ (S1+ 2%1) ¢6 thé duoc sir dung dé
biéu thi viéc kich hoat trang thai kich hoat va
chi muc hang cia viéc cip phat tai nguyén
mién thoi gian bang dugc tao cAu hinh boi
MAC CE hodc béo hidu RRC, theo mét s6
phuong an thyuc hién, dAu vao cta S2~ (S2+
23-1) ¢6 thé duoc sir dung dé biéu thi mot hogc
nhiéu gié tri tbi thiéu cta gi tri do dich kich
hoat A-CSI-RS ttr tdp hop cta {0, 1, 2, 3, 4,
16, 24} hoac tdp con dugc tao cAu hinh boi
MAC CE hoc bao hiéu RRC bao gom it nhat
tinh chit QCL loai D. Theo mot s6 phuong an
thuc hién, dau vao cia S3~ (S3+ 25-1) ¢6 thé
dugc st dung dé biéu thi mot hoac nhiéu gia
tri @0 dich kich hoat A-SRS tur tap hop cua
{1~32} cac khe hodc tdp con dugc tao chu
hinh bd1 MAC CE hoac b4o hiéu RRC bao
gbm it nhét tinh chit QCL loai D. Theo mot
s6 phuong 4n thuc hién, dau vao ctia S4~ (S4+
23-1) ¢6 thé dugc sir dung dé biéu thi mot hodc
nhidu k1 céc gi tri tir tap hop clia céc gid tri
dinh thoi khe {1~8} hodc tdp con duoc tao
cAu hinh boi MAC CE hodc bao hiéu RRC.
Trong d6 S1, S2, S3, S4 tit ca 1a cdc sb
nguyén va khong nho hon 56.

Vi du, sb lugng truong nhét dinh & dinh dang DCI 2 1 trong Rel 15 duoc st dung
dé bidu thi mot hodic nhidu trang thai kich hoat cho thiét bi ngudi ding néu DCI dugc x40
tron boi PS-RNTI hodc duge phat hién trong bo dinh thoi/khoang thoi gian PS duoc tao
c4u hinh béi MAC CE ho#c bdo hiéu RRC. Theo mot sb phuong an thuc hién, sb lugng
truong nhit dinh & dinh dang DCI 2 1 trong Rel 15 dugc st dung dé biéu thi mot hodc
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nhidu trang théi kich hoat cho N thiét bi ngudi ding néu CRC xdo tron RNTI ctia dinh dang
DCI 2 1 trong Rel 15 1a PS-RNTI hoac néu CRC x4o tron RNTI cua dinh dang DCI 2 1
trong Rel 15 1a INT-RNTI va thong tin dugc dinh trude dugc tao cAu hinh béi MAC CE
ho#c bao hiéu RRC cho nhom thiét bi nguoi dung. Theo mot sb phuong an thuc hién, sb
luong trudng nhét dinh ¢ dinh dang DCI 2_1 trong Rel 15 dugc su dung dé biéu thi mot
hodc nhidu trang théi kich hoat cho thiét bi ngudi ding néu PUSCH dugc 1p lich boi MAC
RAR. Mét hodc nhiéu trang thi thong tin/kich hoat chi bao twong tmg v6i s6 luong truong
nhét dinh & dinh dang DCI 2 1 trong Rel 15 v6i CRC dugc xdo tron boi INT-RNTI duoc
thé hién trén bang 11. Theo mot sb vi duy, thong tin chi bdo khac nhau vé sb lugng truong
nhét dinh & dinh dang DCI 2_1 trong Rel 15 duoc tao cAu hinh bdi MAC CE ho#c bao hiéu
RRC. Theo mot s vi du, thong tin chi béo khac nhau vé sb luong trudng nhat dinh ¢ dinh
dang DCI 2 1 trong Rel 15 dugc tao cAu hinh béi viéc gui tin hiéu L1
Béang 11

Céc truong & dinh dang | Trang thai théng tin cau | Trang thai thong tin ciu
DCI 2 1 trong Rel 15 | hinh/kich hoat trong Rel | hinh/kich hoat ¢6 thé khac voi

15 théng tin dugc dinh trudce trong

Rel 16
- chi béo uu tién | Kich thudc cta dinh dang | C6 thé biéu thi so luong trang
1, chi bdo uu tién 2, ..., | DCI 2 1 ¢6 thé tao chu | thai kich hoat nhét dinh cia
chi bdo uu tién N. hinh dugc bai cic 16p cao | thong tin chi bdo li€n quan dén

hon 1én dén 126 bit, theo | cac chitc nang dugc dé cap ¢
Muc con 11.2 cua [5, TS | trén trong chi bdo uu tién.
38.213]. Mbi chi bdo uvu
tién la 14 bit.

Vi du, s lwong truong nhét dinh & dinh dang DCI 2_2 trong Rel 15 dugc st dung
dé biéu thi mot hodc nhiéu trang thai kich hoat cho thiét bi nguoi dung néu DCI dugc x40
tron boi PS-RNTI hodc dugce phét hién trong b dinh thoi/khoang thoi gian PS dugc tao
c4u hinh béi MAC CE hodc bao hiéu RRC. Theo mot s6 phuong 4n thyuc hién, sb luong
truong nhét dinh & dinh dang DCI 2 2 trong Rel 15 duge st dung dé biéu thi mot hodc
nhiéu trang thai kich hoat cho thiét bi nguoi dung néu CRC x40 tron RNTI cua dinh dang
DCI 2 2 trong Rel 15 1a PS-RNTI hodc néu CRC x40 tron RNTI cta dinh dang DCI 2_2
trong Rel 15 1a TPC-PUSCH-RNTI hogc TPC-PUCCH-RNTI va thong tin dugc dinh trude
duogc tao cdu hinh bdi MAC CE hodc bdo hi¢u RRC cho nhom thiét bi ngudi dung. Theo
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mot s& phuong 4n thyc hién, s6 lugng truong nhét dinh ¢ dinh dang DCI 2 2 trong Rel 15
duoc st dung dé biéu thi mot hodc nhiéu trang thai kich hoat cho thiét bi ngudi dung néu
PUSCH duoc lap lich boi MAC RAR. Theo mot sb phuong 4n thye hién, mot hodc nhiéu
trang thai thong tin/kich hoat chi bdo twong tng voi s& luong trudong nhét dinh & dinh dang
DCI 2 2 trong Rel 15 véi CRC duge xdo tron bdi TPC-PUSCH-RNTI hoac TPC-PUCCH-
RNTI duoc thé hién trén bang 12. Theo mot $6 phuong an thuc hién, thong tin chi bao khac
nhau vé s lugng trudong nhét dinh ¢ dinh dang DCI 2 2 trong Rel 15 ¢6 thé tao cdu hinh
duoc boéi MAC CE hodc bao hiéu RRC. Theo mot sb phuong an thuc hién, thong tin chi
béo khac nhau vé sd lugng trudng nhét dinh ¢ dinh dang DCI 2 2 trong Rel 15 dugc tao
cAu hinh béi viée guri tin higu L1
Bang 12

Céc truong & dinh dang | Trang thdi thong tin cdu | Trang thai thong tin chu
DCI2 2 trong Rel 15 | hinh/kich hoat trong Rel hinh/kich hoat ¢6 thé khac véi

15 thong tin dugc dinh trudce trong

Rel 16
- sb luong khoi 1, | cac trudng sau dugc xac | Co thé biéu thi sd luong trang
s luong khéi 2,..., sb | dinh cho mdi khéi: thai kich hoat nhédt dinh cta
luong khéi N - B6 chi bao vong | thong tin chi bao lién quan dén

lap dong — 0 hodc 1 bit. | cdc chirc nang dugc dé cap ¢
- lénh TPC -2 bit | trén trong m&i khoi.

Vi du, sb lugng truong nhét dinh ¢ dinh dang DCI 2_3 trong Rel 15 duoc st dung
dé biéu thi trang thai kich hoat khac cho thiét bi ngudi dung néu DCI dugc x40 tron bai PS-
RNTI hodc duoc phat hién trong bd dinh thoi/khodng thoi gian PS duoc tao cAu hinh béi
MAC CE hoic béo hiéu RRC. Theo mét s phuong an thuc hién, s6 lugng truong nhét dinh
& dinh dang DCI 2_3 trong Rel 15 dugc sir dung 8 biéu thi mot hodc nhiéu trang thai kich
hoat cho thiét bi ngudi ding néu CRC x4o tron RNTI ctia dinh dang DCI 2_3 trong Rel 15
1a PS-RNTI hodc néu CRC x40 tron RNTI cta dinh dang DCI 2_3 trong Rel 15 la TPC-
SRS-RNTI va thong tin dugce dinh trude duge tao chu hinh bdi MAC CE hodc bao hiéu
RRC cho nhom thiét bi ngudi dung. Theo mot s6 phuong 4an thyc hién, s6 luong truong
nhét dinh & dinh dang DCI 2_3 trong Rel 15 duge st dung dé biéu thi mot hoge nhiéu trang
théi kich hoat cho thiét bi ngudi dung néu PUSCH dugc 1ap lich béi MAC RAR. Mot hodc
nhiéu trang thai thong tin/kich hoat chi béo tuong tng v6i sb lugng trudng nhét dinh & dinh
dang DCI 2_3 trong Rel 15 v6i CRC duogc x4o tron boi TPC-SRS-RNTI duge thé hién trén
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bang 13. Theo mot s6 phuong 4n thuc hién, thong tin chi bdo khac nhau vé s6 luong trudng
nhét dinh & dinh dang DCI 2_3 trong Rel 15 dugc tao cau hinh boi MAC CE hodc béo hiéu
RRC. Theo mot s6 phuong 4n thyc hién, thong tin chi bdo khac nhau vé s6 lugng truong
nhét dinh & dinh dang DCI 2_3 trong Rel 15 dugc tao cAu hinh béi viéc gt tin hiéu L1

Bang 13

Céc truong & dinh dang
DCI 2 3 trong Rel 15

Trang thai thong tin cau
hinh/kich hoat trong Rel
15

Trang thai thong tin céu
hinh/kich hoat c¢6 thé khéc véi
thoéng tin dugc dinh trudce trong

Rel 16

- $b lugng khoi 1, $6
lugng khdi 2, ..., sb
lugng khdi B cho s7s-
TPC-PDCCH-Group =

typeA

cac truong sau dugce xac
dinh cho khoi:

- Yéu cau SRS - 0
hoac 2 bit.

- 1énh TPC s6 1, 1énh
TPC $6 2, ..., 1énh TPC s
N, trong d6 mdi 1énh TPC
ap dung cho séng mang
UL tuong ing duoc tao ra
béi thong s 16p cao hon
cc-IndexInOneCC-Set

Co thé biéu thi sb luong trang
thai kich hoat nhét dinh cua
thong tin chi bao lién quan dén
céc chte nang dwoc d& cip &
trén trong mdi 1énh TPC khéi .

- sd lwong khdi 1,
s6 luong khéi 2, ..., sb
luong khdi B cho s7s-
TPC-PDCCH-Group =
typeB

cac trurong sau dugc xac
dinh cho m&i khoi:

- Yéu cau SRS - 0
hodc 2 bit. Sy xuit hién
cia trudng nay theo dinh
nghia trong muc con 11.4
cia [5, TS38.213]. néu
hién tai, truong nay dugc
xdc dinh  boi
7.3.1.1.2-24.

- 1énh TPC -2 bit

bang

C6 thé biéu thi $6 lugng trang
thai kich hoat nhét dinh cia
thong tin lién quan dén cac chic
nang duoc dé cap & trén trong
mdi khéi. Vi dy, Yéu cau SRS
truong c6 thé bidu thi chuin bi
ngu céc trang thai kich hoat bao
g0m khodng thoi gian ngii hodc
thoi lugng bd qua, va kich hoat
trang thai kich hoat bao gbm
bude truyén RS hodc chp phat
tai nguyén mién thoi gian v.v..
1énh TPC trudng c6 thé biéu thi

78




43688 79/118

5 hop vé so lugng trang thai
kich hoat nhit dinh ctia thong tin

chi bdo lién quan dén céac chuc

nang dugc de cap ¢ trén.

Theo mdot sb phuong an thuc hién, thong tin chu hinh khac nhau dugc biéu dién cho
mét truong trén bang 11, bang 12 va bang 13 c6 thé tao chu hinh dugc. Vi du, mot trong
thong tin céu hinh khéc nhau c6 sin cho mot sb truong hop hodc tap con cua thdng tin ciu
hinh khac nhau c6 san cho cac truong hop khic. Theo mot s6 phuong an thuc hién, céac
truong biéu thi mot hodc nhiéu céc trang thai chu hinh/kich hoat trong DCI dugc tao cAu
hinh bdi MAC CE hoic béo hiéu RRC. Theo mot sd phuong 4n thuc hién, cac truong c6
thé ddng thoi biéu thi c hai thong tin cau hinh hién tai trong Rel 15 va thong tin céu hinh
khac nhau trong Rel 16 cho muc dich tiét kiém nang luong. Theo mot s6 phuong an thuc
hién, cac truong co thé biéu thi hodc thong tin cAu hinh hién tai trong Rel 15 hodc thong tin
cAu hinh khac nhau trong Rel 16 cho muc dich tiét kiém nang luong dya vao MAC CE hodc
b4o hiéu RRC c4u hinh. Theo mot s6 phuong 4n thuc hién, tdng phi tai nguyén c6 thé duoc
lam giam bt khi duge so sanh v6i so dd dé thém vao cc trang thdi kich hoat & dinh dang
DCI hién tai hoiic cac thiét ké DCI méi.

Theo mot sb phuong an thyc hién, chu tric cua cac trudong trong DCI ¢6 thé duoc st
dung lai cho DCI biéu thi it nhit mot trong sb cac thong tin cAu hinh nhu dugc md ta & trén.
Theo mot sb phuong an thuc hién, it nhat mot trong sd cac truong khong co6 trong DCI véi
CRC duoc xéo tron boi PS-RNTI hodc cAu hinh cu thé duoc tao chu hinh bdi béo hi¢u RRC.
Theo mdt s phwong an thuc hién, néu thong sb 16p cao hon c4u hinh duoc st dung dé cho
phép thong tin cAu hinh khéac nhau va DCI v6i CRC dugce xdo tron boi PS-RNTI, thong tin
ciu hinh khac nhau dugc cho phép dé bidu thi thiét bi nguoi dung hoat dong khéac. Theo
mot s6 phuong én thyc hién, néu thong sd 16p cao hon c4u hinh duoc sir dung dé vo hiéu
thong tin khac cAu hinh, cac truong trong DCI khong biéu thi thong tin khéc céu hinh. Theo
mdt s6 phuong én thuce hién, néu théng s6 16p cao hon cAu hinh dugce sir dung dé cho phép
thong tin khéc cAu hinh va CRC ctia DCI khéng duge xdo tron boi PS-RNTI, céc truong
trong DCI khong biéu thi thong tin cAu hinh khéc nhau. Theo mot s6 phwong an thuc hién,
néu DCI duoc tao ciu hinh dé cho phép thong tin khac chu hinh ctia mot s trudng, tat ca
cac trudng khac khong co trong Viée truyén DCI nay.

Theo mot sb phuong an thuc hién, thiét bi ngudi dung duge tao cAu hinh véi thong
tin vi tri. Theo mot sb phuong an thyc hién, thong tin vi tri dugc st dung dé tao cAu hinh
UE dé giai nén trang thai kich hoat tir Thong tin bit DCI. Theo mot s6 phuong én thuc hién,
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su biéu dién cta trang thai kich hoat clia thiét bi ngudi dung két hop véi thong tin vi tri.
Theo mdt s6 phuong an thuc hién, thong tin vi tri bao gbm it nhat mot trong s6 cac vi tri
bit ddu, do dai cia thong tin, hodc vi tri két thuc ctia khdi dit liéu cho thiét bi nguoi dung.
Theo mdt s6 phuong 4n thuc hién, thong tin vi tri bao gdm chi muc cho s6 luong khéi. Theo
mdt sd phuong én thyc hién, thong tin vi tri bao gbm sb lugng cta thong tin bit cua khéi
dit liéu/truomg hodc kich thude cia khdi dit liu/truong. Theo mot s6 phuong 4n thyc hién,
thoéng tin vi tri dugc tao cAu hinh béi tin hiéu 16p cao hon. Theo mot ) phuong an thuc
hién, tin hiéu 16p cao hon bao gdm bao higu RRC hodc MAC CE.

Theo mot s6 phuong an thuc hién, cac dinh dang DCI cia PDCCH ting cuong cho
kich ban URLLC dugc s dung cho trang thai viéc tiét kiém nang luong. Theo mot sb
phuong an thuc hién, thiét bi nguoi dung nhan Khéi dit liéu URLLC cho trang théi viéc tiét
kiém ning luong boi RNTI loai xdo tron CRC cua khéi dir 1iéu hodc cac thong sb 16p cao
hon. Theo mdt s6 phuong an thuc hién, cac truong cua khdi dit 1iéu cho kich ban URLLC
duoc x4c dinh lai cho trang thai viéc tiét kiém ning lugng. Theo mot s6 phuong an thuc
hién, cac trudng cla cac trang théi kich hoat cho thiét bi nguoi dung dudi trang thai viée
tiét kiém ning luong dugc thém vao trong khdi dit liéu cho kich ban URLLC.

Theo mdt ) phuong an thyc hién, khong c6 viée truyén dit liéu 16n hon dudi trang
thai viée tiét kiém nang luong 1a gidng véi kich ban URLLC, nén khéi di lidu, cu thé 1a
dinh dang DCI nang cao 0_1/1_1, cho kich ban URLLC c6 loi cho thong tin diéu khién
viée truyén & trang théi viée tiét kiém ning lugng.

Theo mot sb phuong an thuc hién, thiét bi nguoi dung dugc tao cAu hinh véi thong
tin vi tri. Theo mot ) phuong &n thyc hién, thong tin vi tri duogc st dung dé tao c4u hinh
UE dé giai nén trang thai kich hoat tr DCI tai trong. Theo mot sb phuong an thuc hién, su
biéu dién cua trang thai kich hoat ctia thiét bi nguoi dung két hop v6i thong tin vi tri. Theo
mat ) phuong 4n thyc hién, thong tin vi tri bao gém it nhAt mot trong s6 cac vi tri bat dau,
hodc vi tri két thic ctia khéi dir liu. Theo mot ) phuong 4n thyc hién, thong tin vi tri bao
gdm chi muc cho s6 lugng khéi. Theo mot s6 phuwong an thuc hién, thong tin vi trf bao gdm
d0 rong bit ctia khéi dit liéu hogc kich thude ctia khéi di liéu truong. Theo mot s6 phuong
an thuc hién, thong tin vi tri dugc tao cAu hinh béi tin hiéu 16p cao hon. Theo mdt ) phuong
4n thuc hién, viéc gui tin hiéu 16p cao hon bao gé)m tin hiéu RRC hodac MAC CE.

Theo mdt s6 phuong 4n thuc hién, néu truong cta ‘b chi bao dit liéu moi’ biéu thi
viéc truyén dit liéu méi & dinh dang DCI hién tai nhu duge mo ta & trén, cac truong cua
‘phién ban du’ va ‘s quy trinh HARQ’ ¢6 thé dugc xac dinh lai cho mot thiét bi nguoi
dung duy nhét dudi trang théi viéc tiét kiém nang luong. Theo mot s6 phuong an thyc hién,

DCI cho mot thiét bi ngudi dung duy nhét dudi trang thai viéc tiét kiém nang luong nhu
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dugc mod ta ¢ trén co thé thém vao truong khic cta ‘md dinh danh cho cac dinh dang DCI
cua trang thai viéc tiét kiém nang luong’.

Theo mdt sb phuong an thyc hién, khi giri viée truyén tin hiéu diéu khién duong
xudng chua duge nhan trong tap tai nguyén dinh trude, thiét bi nguoi dung thyc hién mot
hodc nhiéu théi quen tiép theo theo cac trang thai thong tin/kich hoat chi béo trong DCI
trong tap tai nguyén dinh trude tiép theo. Theo mdt s6 phurong 4n thyc hién, thoi quen tiép
theo dugc kich hoat d& thue hién viée theo d5i PDCCH néu bé chi bao trong DCI biéu thi
viéc kich hoat. Theo mot sé phuong 4n thyc hién, théi quen tiép theo khong duge kich hoat,
ngt, hoic bé qua viée theo doi PDCCH trong khoang thoi gian dinh truéc. Theo mot sb
phwong 4n thuc hién, khoang thoi gian dinh truge la khoang thoi gian ngu dugc tao ciu
hinh béi DCI hoic MAC CE hoic b4o hi¢u RRC. Theo mot s6 phuong an thuc hién, khoang
thoi gian dinh trudce 12 thoi gian hoat dong tiép theo hodc khoang thoi gian mé DRX tiép
theo hodc khoang thoi gian ctia N cac chu ky DRX tiép theo. Theo mot s6 phuong 4n thuc
hién, N la s6 duong tu nhién. Theo mot s6 phuong an thyc hién, néu gui viéc truyén tin
hiéu diéu khién duong xubng chura dugce nhén trong tép tai nguyén dinh trude, thiét bi nguoi
dung thuc hién théi quen theo doi PDCCH trong tap tai nguyén dinh trude tiép theo. Theo
mot s phwong 4an thuc hién, tap tai nguyén dinh trude tiép theo c6 thé khac voi tap tai
nguyén dinh trude theo thong tin chi bao trong DCIL. ’

Theo mdt s6 phuong 4n thuc hién, néu gui viec truyén tin hiéu diéu khién duong
xubng chwra dugc nhan trong tap tai nguyén dinh trudc, thiét bi nguoi dung thuc hién thoi
quen tiép theo theo céc trang thai thong tin/kich hoat chi bao trong DCI trong tap tai nguyén
dinh trude tiép theo. Theo mot s6 phuong 4n thyc hién, thoi quen tiép theo dugc kich hoat
dé thuc hién viéc theo ddi PDCCH. Theo mot sb phuong &n thuc hién, néu viéc truyén tin
hiéu didu khién duong xubng chua dugce nhén trong tép tai nguyén dinh trude, thiét bi nguoi
dung thuc hién théi quen theo ddi PDCCH trong tap tai nguyén dinh trudc tiép theo. Theo
mot s6 phuong an thuc hién, tdp tai nguyén dinh trudc tiép theo c6 thé khéc véi tap tai
nguyén dinh truée theo thong tin chi bao trong DCIL.

Theo mdt s6 phuong an thuc hién, tap tai nguyén dinh truée 1a BWP mac dinh/ ban
dau/ sai hong/ nho/ chu yéu. Theo mot sd phuong an thuc hién, BWP sai hong la BWP véi
bang thong ma nho hon cac BWP khac trong Rel 15. Theo mot sb phuong an thuc hién, tap
tai nguyén dinh truéc la BWP cu thé. Theo mot sb phuong an thuc hién, BWP cu thé 1a
khac véi BWP duoc tao ciu hinh cho thiét bi ngudi dung trong Rel 15. Theo mot s6 phuong
4n thuc hién, tap tai nguyén dinh trudce la 6 phuc vu cu thé. Theo mdt sb phuong an thuc
hién, tip tai nguyén dinh trudc la PCell. Theo mot s6 phuong an thuc hién, tp tai nguyén
dinh truéce 1a PCell va SCell. Theo mot s& phwong 4an thyc hién, tap tai nguyén dinh trudce
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3 céc 6 phuc vu P1. Theo mot s6 phuong an thye hign, P1 1a s6 duong tw nhién va khong
16n hon 4. Theo mot sd phuong an thyc hién, tap tai nguyén dinh trudce 1a 6 phuc vu trang
thai cu thé. Theo mdt s phuong 4n thuc hién, trang théi cy the khong phai la trang thai kich
hoat cling khong phai 12 trang théi huy kich hoat. Theo mot s6 phuong an thuc hién, tép tai
nguyén dinh truéc la & phuc vu cu thé. Theo mot sb phuong an thyc hién, 6 phuc vu cu thé
1a khac vdi 6 phuc vu dugc tao cAu hinh cho thiét bi nguoi dung trong Rel 15. Theo mot $b
phuong an thuc hién, tap tai nguyén dinh truge 1a CORESET cu thé. Theo mot sb phuong
4n thuc hién, tip tai nguyén dinh trudce 1a tap con cua tt ca cac CORESET trong Rel 15.
Theo mot s& phuong an thuc hién, tap tai nguyén dinh truée la CORESET cu thé. Theo mot
s6 phuong &n thuc hién, CORESET cu thé 1a khac v6i CORESET dugc tao céu hinh cho
thiét bi nguoi dung trong Rel 15. Theo mot sO phuong an thuc hién, tap tai nguyén dinh
truGce la tap con cua tt ca cac CCE AL trong Rel 15. Theo mot ) phuong an thuc hién, tip
tai nguyén dinh trudc 1a khong gian tim kiém cu thé trong Rel 15. Theo mot s6 phuong 4n
thuc hién, tap tai nguyén dinh trudce 1a tap con cua tat ca cac khong gian tim kiém trong Rel
15. Theo mét sb phuwong 4n thuc hién, tap tai nguyén dinh trudc la tap khong gian tim kiém
cu thé. Theo mot s6 phuong 4n thuc hién, tip khong gian tim kiém cu thé 13 khic véi tap
khong gian tim kiém duoc tao cau hinh cho thiét bi ngudi dung trong Rel 15. Theo mot sd
phuong 4n thyc hién, tap tai nguyén dinh trudc 1a loai khong gian tim kiém cu thé trong
Rel 15. Theo mot sb phuong an thuc hién, tap tai nguyén dinh trudc 1a bd dinh thoi. Theo
mot sd phuong 4n thyc hién, tép tai nguyén dinh trude 1a bd dinh thoi cu thé. Theo mot sb
phuong 4n thyce hién, bo dinh thai oy thé 1a khac véi bo dinh thoi duge tao c4u hinh lién
quan dén DRX hoic BWP cho thiét bi nguoi dung trong Rel 15. Theo mot sd phuong 4n
thuc hién, tap tai nguyén dinh trude la chu ky chuén bi. Theo mot s6 phuong an thyc hién,
tap tai nguyén dinh trude 1a P2 cic co hoi theo d3i PDCCH. Theo mot sé phwong én thyc
hién, P2 la $6 duong tu nhién. Theo mot s6 phuong an thyc hién, tap tai nguyén dinh trudce
1a khoang thoi gian cu thé dé theo doi tin hiéu diéu khién. Theo mot sd phuong an thuc
hién, khoang thoi gian cu thé 1a khac véi co hdi PDCCH duge tao cau hinh béi béo hi¢u
RRC cho thiét bi ngudi dung trong Rel 15. Theo mot s6 phuong an thuc hién, tap tai nguyén
dinh trude 1a tap hop cia cac tng vién PDCCH. Theo mdt sb phuong an thuc hién, tap tai
nguyén dinh trudc la kidu RNTI thtr nhit. Theo mot s6 phuong an thyc hién, Kiéu RNTI
thir nhit bao gdm it nhat mot C-RNTIL, CS-RNTI, MCS-C-RNTL PS-RNTI, hodc TC-RNTL
Theo mot s6 phuong 4n thyc hién, tap tai nguyén dinh trude 12 kiéu RNTTI thir hai. Theo
mot sb phuong an thyc hién, Kiéu RNTI thit nhét bao gom it nhit mot SFI-RNTI, INT-
RNTI, TPC-PUSCH-RNTI, TPC-PUCCH-RNTI, TPC-SRS-RNTI, hodc PS-RNTI. Theo
mdt sd phuong 4n thyc hién, PS-RNTI 1a RNTI mai trong Rel-16. Theo mét s6 phuong an
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thuc hién, PS-RNTI 1a UE RNTI cu thé. Theo mdt sb phuong an thuc hién, PS-RNTI la
nhom UE-RNTI cu thé.

Theo mot s6 phuong 4n thuc hién, DCI duoc truyén trong thoi gian hoat dong hodc
UE-DCI cu thé dugc tao cAu hinh v6i BWP cu thé, va DCI dugc truyén trong thoi gian
khong hoat dong hoac DCI riéng cho nhém UE duoc tao cAu hinh véi BWP cu thé khéc.
Theo mdt sb phuong an thuc hién, DCI dugc truyén trong thoi gian hoat dong hodc UE-
DCI cu thé duge tao cAu hinh véi CORESET cu thé, va DCI duge truyén trong thoi gian
khéng hoat dong hodc DCI riéng cho nhém UE duge tao cAu hinh v6i CORESET cu thé
khéc. Theo mdt s6 phuong an thyc hién, DCI duoc truyén trong thoi gian hoat dong hodc
UE-DCI cu thé dugc tao chu hinh véi tap con cu thé cia CORESET, va DCI dugc truyén
trong thoi gian khong hoat dong hodc DCI riéng cho nhém UE duoc tao cdu hinh véi tap
con cu thé khéac cia CORESET. Theo mot 36 phuong an thuc hién, DCI dugc truyén trong
thoi gian hoat dong hodc UE-DCI cu thé duoc tao cu hinh véi khdng gian tim kiém cu thé,
va DCI duge truyén trong thoi gian khong hoat dong hodc DCI riéng cho nhém UE dugce
tao cu hinh v6i khong gian tim kiém cu thé khac. Theo mot s6 phwong 4an thyc hién, DCI
duoc truyén trong thoi gian hoat dong hodc UE-DCI cu thé dugc tao cAu hinh v6i tap khong
gian tim kiém cu thé, va DCI dugc truyén trong thoi gian khong hoat dong hodc DCI riéng
cho nhém UE duoc tao cdu hinh véi tap khong gian tim kiém cu thé khac. Theo mot s6
phuong an thuc hién, DCI dugc truyén trong thoi gian hoat dong hodc UE-DCI cu thé duoc
tao céu hinh véi cac 6 phuc vu cu thé, va DCI dugc truyén trong thoi gian khong hoat dong
hodc DCI riéng cho nhom UE dugc tao cAu hinh véi cac d phuc vu cu thé khac. Theo mot
sb phuong an thuc hién, DCI dugc truyén trong thoi gian hoat dong hodc UE-DCI cu thé
duoc tao cAu hinh véi tap con cu thé cua cac tng vién PDCCH, va DCI duoc truyén trong
thoi gian khong hoat dong hodc DCI riéng cho nhom UE dugc tao cAu hinh véi tp con cu
thé khac cua cac tmg vién PDCCH. Theo mot ) phuong an thyc hién, DCI duge truyén
trong thoi gian hoat dong hodc UE-DCI cu thé dugc tao cAu hinh véi tap con cu thé cta
CCE AL, va DCI dugc truyén trong thoi gian khong hoat dong hodc DCI riéng cho nhém
UE duoc tao c4u hinh v6i tap con cu thé khac cua CCE AL.

Vi du, theo mot sd phuong an thyc hién, tap tai nguyén dinh truéce 1a bd dinh thot cu
thé duoc tao ciu hinh bdi MAC CE hodc bao hi¢u RRC. Theo mot s& phuwong 4n thuc hién,
thong tin chi béo trong DCI dugc st dung dé biéu thi it nhét hai trang thai kich hoat cta
viéc kich hoat va khong kich hoat/chudn bi ngti. Theo mot s6 phwong 4n thyc hién, néu giri
viéc truyén tin hiéu diéu khién duong xuéng mang theo DCI chua duoc nhén truée bd dinh
thoi cu thé bi hét han hodc dung lai, thiét bi nguoi dung kich hoat hodc khong kich hoat

theo chi bao cua DCI. Theo mot sb phuong an thyc hién, néu g viéce truyén tin hi¢u diéu
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khién duong Xuéng mang theo DCI chua dugc nhén cho dén khi bo dinh thoi cu thé bi hét
han hoac dung lai, thiét bi ngudi dung kich hoat va thue hién viéc theo ddi PDCCH trong
khoang thoi gian md DRX hodc thoi gian hoat dong tiép theo.

Vi dy, theo mot sb phuong an thuc hién, tap tai nguyén dinh trudc la tip tai nguyén
cu thé ma bao gbm it nhit mét trong s6 cac BWP cu thé, CORESET, loai khong gian tim
kiém, tmg vién PDCCH, hodc trang thai TCI cu thé duoc tao ciu hinh bdi MAC CE hodc
bao hiéu RRC. Theo mdt sb phuong 4n thyc hién, DCI chi ¢6 biéu thi viéc kich hoat khac
hon 1a chuén bi ngt hozc khong kich hoat. Theo mot sb phuong an thyc hién, néu viéc gui
viée truyén tin hiéu didu khién duong xudng mang theo DCI véi CRC duge xdo tron boi
PS-RNTI chua dugc nhén, thiét bi ngudi dung kich hoat va thue hién viéc theo doi PDCCH
trong khoang thoi gian mé DRX hodc thoi gian hoat dong tiép theo. Theo mot s6 phuong
an thuc hién, néu viéc guri viée truyén tin higu diéu khién dudong xudng mang theo DCI véi
CRC dugc xao tron boi PS-RNTI chua duge nhan trong tai nguyén cu thé, thiét bi nguoi
dung kich hoat va thyc hién viéc theo doi PDCCH trong khoang thoi gian m¢ DRX hodc
thoi gian hoat dong tiép theo.

Vi du, tap tai nguyen dinh trudc 1a PS-RNTI va/hodc tap tai nguyén cu thé ma bao
gém it nhAt mét trong s cac: BWP cu thé, CORESET, loai khong gian tim kiém, ung vién
PDCCH, hodc trang thai TCI cu thé duoc tao céu hinh béi MAC CE hodc bdo hi¢u RRC.
Theo mdt sé phuong an thuc hién, DCI chi ¢6 biéu thi viéc kich hoat khac hon 1a chuén bi
ngu hodc khong kich hoat. Theo mot s6 phuong 4n thuc hién, néu viéc truyén tin hidu diéu
khién duong xudng mang theo DCI véi CRC duge xao tron boi PS-RNTI chua dugce nhén,
thiét bi ngudi dung kich hoat va thyc hién viéc theo doi PDCCH trong khoang thoi gian mo
DRX hodc thoi gian hoat dong tiép theo. Theo mot s6 phurong én thuce hién, néu viéc truyén
tin hidu diéu khién duong xubng mang theo DCI véi CRC dugce xdo tron bdi PS-RNTI chua
duogc nhén trong tai nguyén cu thé, thiét bi nguoi dang kich hoat va thuc hién viéc theo doi
PDCCH trong khoang thoi gian mé DRX hodc thoi gian hoat dong tiép theo.

Theo mot sb phuong an thuc hién, DCI dugc truyén trong thoi gian hoat dong hodc
UE-DCI cu thé dugc tao chu hinh v6i it nhit mot trong sd cac CCE AL{1, 2, 4, 8, 16}.
Theo mét s& phuong én thyc hién, DCI duge truyén trong thoi gian khong hoat dong hodc
nhém UE-DCI chung dugc tao cAu hinh v6i it nhat mot trong s& cac CCE AL{4, 8, 16}
Theo mot s6 phwong én thyce hién, DCI duge truyén trong thoi gian hoat dong dugc tao ciu
hinh v&i it nhit mot va nhidu nhit ba danh sach ciia UE-céc CORESET cu thé trén mdi
BWP trén mbi Scell. Theo mdt sd phuwong an thuc hién, DCI dugc truyén trong thoi gian
khong hoat dong hodc nhém UE-DCI chung duoc tao cau hinh voi it nhat mot va nhiéu
nhét ba danh sach chung cac CORESET trén mdi BWP trén mdi Scell. Theo mdt s6 phuong
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an thuc hién, DCI duogc truyén trong thoi gian hoat dong hodc UE-DCI cu thé duoc tao cAu
hinh vé6i it nhAt mot va nhiéu nhit mudi danh sach ciia UE-khong gian tim kiém cu thé trén
mai BWP trén mdi Scell, va DCI duge truyén trong thoi gian khong hoat dong hogc nhém
UE-DCI chung duge tao cAu hinh véi it nhat mdt va nhiéu nhit muoi danh sich chung
khong gian tim kiém trén mai BWP trén mdi Scell. Theo mét s6 phuong én thuc hién, cac
co hdi theo ddi PDCCH cua DCI dugc truyén trong thoi gian hoat dong hoac UE-DCI cu
thé duoc tao chu hinh trén mdi BWP trén mdi Scell bdi bao hiéu RRC hodac MAC CE voi
cung co hdi theo doi cac thong s PDCCH trong Rel 15, va cac co hoi theo ddi PDCCH
ctia DCI dugce truyén trong thoi gian khong hoat dong hodc nhom UE-DCI chung dugc tao
cAu hinh trén mdi BWP trén mdi Scell v6i cung co hoi theo ddi cac thong s6 PDCCH trong
Rel 15 hoic khoang thoi gian theo ddi dinh trude duge tao cAu hinh boi bao hiéu RRC hodc
MAC CE. Trong d6 khoang thoi gian theo ddi dinh trudce la mt trong cac gia tri khoang
thoi gian giita cdc khe {1~m-1} v6i chu ky m trude khoang thoi gian mo DRX vé6i do dich
8 xac dinh vi tri bt ddu theo ddi. Trong d6 m 12 s6 nguyén duong va nho hon do dai cua
khoang thoi gian dong DRX. Theo mot sb phuong an thuc hién, do dich thoi gian dinh
truée duge st dung dé bidu thi khoang tréng thoi gian dé thiét bi nguoi ding phai dimg
theo d3i PDCCH néu khoang tréng thoi gian gitta thoi diém hién tai va viée bat dau cta
khoang thoi gian mé DRX khong 16n hon do dich thoi gian dinh trudec.

Theo mdt s phuong 4n thuc hién, cho mot thiét bi nguoi dung duy nhét, cac truong
biéu thi cac trang thai kich hoat cta trang thai viéc tiét kiém nang luong 1a it nhét mét trong
sb céc cac trudng méi hodc duge xac dinh lai cac truong nhu dugce mo ta & trén. Theo mot
s6 phuong 4an thyc hién, dinh dang DCI cho mot thiét bi nguoi dung duy nhéat nhu duge md
ta & trén chi duoc st dung trong thoi gian hoat dong. Theo mot sd phuong an thuc hién,
CRC ctia dinh dang DCI cho mot thiét bi ngudi dung duy nhéit nhu duoc md ta & trén duge
x40 tron boi PS-RNTI hodc RNTIs trong Rel 15 trong thoi gian hoat dong. Theo mot sb
phuong an thyc hién, dinh dang DCI cho nhiéu thiét bi nguoi dung chi duge st dung ngoai
thoi gian hoat dong.

Theo mdt sb phuong an thuc hién, dinh dang DCI (vi du, dinh dang DCI mdi, hodc
dinh dang DCI phan hdi hién c6 nhu duge mo ta ¢ trén) cho mot thiét bi nguodi ding duy
nhét duoc st dung ngoai thoi gian hoat dong. Theo mot sb phuong an thuc hién, dinh dang
DCI (vi du, dinh dang DCI phéan hoi hién c6, dinh dang DCI phan hdi khong hién c6, hogc
dinh dang DCI hién ¢6 cho kich ban URLLC nhu dugc mo ta & trén) cho mot thiét bi ngudi
dung duy nhét dugc st dung trong thoi gian hoat dong.

Theo mt s6 phuong an thyc hién, dinh dang DCI cho mét thiét bi nguoi ding duy

nhét c6 thé 1a td hop cua mot hodc nhiéu truong cua cac truong hién c6 ¢ dinh dang DCI
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phan hoi hién co, dinh dang DCI phan hoi khong hién c6, hoac dinh dang DCI hién ¢6 cho
kich ban URLLC nhu dugc mo ta ¢ trén. Theo mot s6 phuong an thyc hién, cac truong bd
sung mai va cac truong duge xac dinh lai ¢ dinh dang DCI (vi du, dinh dang DCI phan hoi
hién c0, dinh dang DCI phan hoi khong hién ¢, hodc dinh dang DCI hién ¢6 cho kich ban
URLLC nhu dugc mo ta ¢ trén) cho mot thiét bi nguoi dung duy nhét duoc 4nh xa vao céac
thong sb 16p cao hon. Theo mot s6 phuong an thuc hién, cac trudng bd sung méi va céc
truong duogc xac dinh lai ¢ dinh dang DCI (vi du, dinh dang DCI phan hoi hién ¢, dinh
dang DCI phan hdi khong hién c6, hodc dinh dang DCI hi¢n c6 cho kich ban URLLC nhu
dugc mo ta ¢ trén) cho mot thiét bi ngudi dung duy nhét khong dugc anh xa vao cac thong
s6 16p cao hon.

Duva vao Fig.5, so dd 1ap lich tin hiéu didu khién trén mién thoi gian dugc thé hién
theo mot sd phuong an lam vi du. Theo mot sb phuong an thuc hién, voi cAu hinh DRX,
thoi gian hoat dong thé hién khoang thdi gian md DRX va khoang thoi gian cua bo dinh
thoi khong hoat dong DRX. Theo mot s6 phuong 4n thuc hién, DCI riéng cho nhém UE
duoc truyén trong thoi gian khong hoat dong, va UE-DCI cu thé dugc truyén trong thoi
gian hoat dong. Theo mot s6 phuong 4n thyc hién, DCI riéng cho nhém UE la DCI moi
hodc nhém UE duge ting cuong-dinh dang DCI chung 2 0/2 1/2 2/2 3. Theo mdt s6
phuong an thye hién, UE-DCI cu thé 12 DCI mdi, dinh dang DCI nng cao 0_0/1_0/0_1/1_1,
hodc dinh dang DCI nang cao 1_1 cho kich ban URLLC.

Dua vao Fig.6, so db lap lich tin higu diéu khién trén mién thoi gian dugce thé hién
theo mot sb phuong an lam vi du. Theo mot s6 phwong 4n thyc hién, véi cAu hinh DRX,
thoi gian hoat dong thé hién khoang thoi gian mé DRX va khoang thoi gian cta bd dinh
thoi khong hoat dong DRX. Theo mot sd phuong 4n thye hién, DCI riéng cho nhém UE
duge truyén trong/trong khoang thoi gian khong hoat dong. Theo mdt sb phuong an thuc
hién, dinh dang DCI trong Rel 15 dugc truyén trong/trong khoang thoi gian hoat dong.
Theo mét s6 phuong 4n thuc hién, DCI riéng cho nhém UE 12 DCI méi hodc nhém UE
duoc tang cudng-dinh dang DCI chung 2_0/2_1/2_2/2_3.

Dua vao Fig.7, so dd 14p lich tin hidu diéu khién trén mién thoi gian duoc thé hién
theo mot s6 phuong an lam vi du. Theo mot sb phuong an thuc hién, véi chu hinh DRX,
thoi gian hoat dong thé hién khoang thoi gian mé DRX va khoang thoi gian cta bo dinh
thoi khong hoat dong DRX. Theo mot s6 phuong an thuc hién, loai thi nhit ctia UE-DCI
cu thé dugc truyén trong/trong khoang thoi gian khong hoat dong, va loai thtr hai cua UE-
DCI cu thé duoc truyén trong/trong khoang thoi gian khong hoat dong. Theo mot s6 phuong
an thuc hién, loai thu nhét cia UE-DCI cu thé 1a DCI méi trong Rel 15. Theo mot sb phuong
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an thuc hién, loai tht hai cia UE-DCI cu thé 1a DCI méi hodc dinh dang DCI ning cao
0 0/1 _0/0 _1/1_1 trong Rel 15.

Dua vao Fig.8, so dd 1ap lich tin hiéu didu khién trén mién thoi gian duge thé hién
theo mot sé phuwong an lam vi du. Theo mot s6 phuong 4n thyc hién, véi cu hinh DRX,
thoi gian hoat dong thé hién khoang thoi gian m& DRX va khoang thoi gian cua b dinh
thoi khong hoat dong DRX. Theo mot s6 phuong an thuc hién, UE-DCI cu thé dugc truyén
trong thoi gian khong hoat dong. Theo mot s6 phuong 4n thyc hién, UE-DCI cu thé 1a DCI
méi hodc dinh dang DCI nang cao 0_0/1_0 trong Rel 15.

Dua vao Fig.9, so dd 1ap lich tin hiéu diéu khién trén mién thdi gian dugc thé hién
theo mot sb phuong an lam vi du. Theo mot sb phuong an thuc hién, voi cAu hinh DRX,
thoi giah hoat dong thé hién khoang thdi gian mé DRX va khoang thoi gian cia bo dinh
thoi khong hoat dong DRX. Theo mdt s6 phuong an thuc hién, UE-DCI cu thé duoc truyén
trong thoi gian hoat dong. Theo mot s phuong 4n thuc hién, UE-DCI cu thé 1a DCI méi
hodc dinh dang DCI nang cao 0_0/1_0/0_1/1_1 trong Rel 15.

Theo mot s& phuong 4n thuc hién, véi cdu hinh DRX, théi gian hoat dong thé hién
khoang thoi gian mé DRX va khoang thoi gian ctia bd dinh thoi khong hoat dong DRX.
Theo mot sé phuong an thyc hién, DCI riéng cho nhém UE dugc truyén trong/trong khoang
thoi gian khong hoat dong va thoi gian hoat dong. Theo mot s6 phuong 4an thuc hién, DCI
riéng cho nhém UE 1a DCI méi hodc nhoém UE duoc tang cuong-dinh dang DCI chung
2 0/2 1/2 2/2 3.

Theo mot s& phuong an thuc hién, v6i cdu hinh DRX, thoi gian hoat dong thé hién
khoang thoi gian mé DRX va khoang thoi gian clia bo dinh thoi khong hoat dong DRX.
Theo mot sb phuong 4n thyc hién, UE-DCI cu thé duoc truyén trong/trong khoang thoi
gian khong hoat dong va thoi gian hoat dong. Theo mot s6 phwong 4n thyc hién, UE DCI
cu thé 1a DCI méi hodc dinh dang DCI néng cao 0_0/1_0/0_1/1_1 trong Rel 15.

Theo mot sb phwong an thuc hién, cAp phat tai nguyén mién thoi gian duge bidu thi
trong DCI nhu dugc mo ta ¢ trén. Theo mot s6 phuong 4n thyc hién, cac tap con thong 5O
TDRA bao gdm vai s lugng thong s6 TDRA trong tap hgp cua {gia tri tb1 thiéu kO, gid tri
51 thidu k1, gia tri ti thidu k2, gié tri t6i thiéu cia do dich kich hoat A-CSI-RS, gid tri toi
thiéu cua do dich kich hoat A-SRS}. Theo mot sb phuong an thyc hién, téng sb lugng céc
tap hop con thong s6 TDRA P khong 16n hon 31,

Theo mot sé phuong an thuc hién, DCI riéng cho nhém UE hodc DCI dugc truyén
trong thoi gian khong hoat dong mang chi bao cua it nhét mot trong s6 cac tap con thong
s& TDRA hodc UE-DCI cu thé. Theo mot $6 phuong an thuc hién, DCI dugc truyén trong
thoi gian hoat dong mang chi bao ctia ciing céc tép con thong s6 TDRA. Vi dy, DCI riéng
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cho nhém UE dugc truyén trong thoi gian khong hoat dong bao gdm chi bao cda tap con
ctia {gié tri t6i thiéu kO, gia tri ti thiéu k2} d6 1a {1, 1}, va UE-DCI cu thé dugc truyén
trong thoi gian hoat dong cling bao gbm chi béo ctia tap con cua {gia tri t61 thidu kO, gia tri
t6i thidu k2 do 1a {2, 2}.

Theo mot s6 phuong an thuc hién, DCI riéng cho nhom UE hoidc DCI duogc truyén
trong thoi gian khong hoat dong dugc mong doi dé mang chi bdo cta cac tap con thong 56
TDRA tht nhét, va UE-DCI cu thé hogc DCI dugc truyén trong thoi gian hoat dong dugc
mong doi & mang chi béo cua thong tin chi béo tap con cac thong s TDRA thtr nhat. Theo
mdt s& phuong 4n thuc hién, it nhit mot thong s6 TDRA trong tap hop {gié tri tdi thiéu kO,
oid tri 61 thiéu k1, gid tri tdi thiéu k2, gid tri ti thicu ctia d§ dich kich hoat A-CSI-RS, gid
tri t6i thiéu ctia do dich kich hoat A-SRS} ¢6 trong ca hai cac tap con thong s6 TDRA th@r
nhit va céc tp con thong sé TDRA thi hai. Vi du, DCI riéng cho nhom UE duge truyén
trong thoi gian khéng hoat dong bao gdm chi bdo cta tp con cla {gia tri t61 thiéu k0} do
la {1}, va UE-DCI cu thé dugc truyén trong thoi gian hoat dong ciing bao gbm chi béo ctia
tap con cta {gid trj t5i thidu kO, gid tri & thiéu k1, gid trj 01 thieu k2} d61a {1, 1, 1}. Theo
mot s& phuong én thuc hién, tdng sb lugng céc thong s6 TDRA frong cac tap con thong s6
TDRA thtt nhit 16n hon so véi trong céc tdp con thong s& TDRA tht hai. Vi du, DCI riéng
cho nhom UE dugc truyén trong thoi gian khong hoat dong bao gbm chi bao cua tip con
clia {gia tri ti thidu kO, gid tri t6i thidu k2, gid tri t6i thiéu cua do dich kich hoat A-CS]-
RS} dola{l,1,1},vaUE-DCIcu thé duoc truyén trong thoi gian hoat dong cling bao gém
chi bao cua tip con cla { gié tri tdi thiéu kO, gi tri t6i thidu k1} @6 1a {1, 1}. Theo mot s6
phuong an thyc hién, tdng sb lugng cac thong s6 TDRA trong cac tip con thong sé6 TDRA
thir nhat nhé hon so voi trong cac tap con thong s TDRA thtt hai. Vi du, theo mot s6
phuong an thyc hién, cac thong s6 TDRA trong cac tap con thong s6 TDRA thr nhét tat ca
cb trong céc tdp con thong s& TDRA tht hai. Vi dy, DCI riéng cho nhom UE duoc truyén
trong thoi gian khong hoat dong bao gbm chi bio ctia tap con cua {gid tri tb1 thiéu k0} do
la {1}, va UE-DCI cu thé dugc truyén trong thoi gian hoat dong ciing bao gém chi bao cua
tap con cla {gi4 tri ti thiéu k0, gia tri tdi thiéu k1} d6 1a {1, 1}. Theo mot s6 phwong 4n
thuc hién, tong s6 luong cic thong s& TDRA trong céc tap con thong s6 TDRA thir nhat
bang v6i trong céc tap con thong s& TDRA tht hai. Vi du, DCI riéng cho nhém UE dugc
truyén trong thoi gian khong hoat dong bao gbm chi bdo cia tip con cla {gia tri tbi thiéu
k0, gié tri t1 thiéu ctia do dich kich hoat A-CSI-RS} dé 1a {1, 1}, va UE- DCI cu thé duoc
truyén trong thoi gian hoat dong cling bao gom chi bao cua tip con cia {gia tri tb1 thiéu kO,
gia tri tdi thiéu k1} do 1a {1, 1}. Theo mot s6 phuong én thyc hién, tAt ca cta cac thong sd
TDRA trong céc tap con thong s6 TDRA thr nhét 1a khic véi trong céac tap con thong s&

&8



43688 89/118

TDRA thtt hai. Vi du, DCI riéng cho nhom UE dugc truyén trong thoi gian khong hoat
dong bao gdm chi béo cia tap con clia {gia tri t5i thidu k0, gid trj t6i thiéu ctia do dich kich
hoat A-CSI-RS} d6 la {1, 1}, va UE-DCI cu thé dugc truyén trong thdi gian hoat dong
ciing bao gdm chi bdo cua tap con cla {gié tri t6i thidu k1, gia tri t6i thidu k2} d61a {1, 1}.
Theo mdt sb phuong 4n thuc hién, tong sd luong cic thong s6 trong cac tip con thong 56
TDRA thtt nhét 16n hon trong cac tip con thong s TDRA tht hai. Theo mdt s6 phuwong 4n
thuc hién, téng sd luong cac thong sb trong cac tap con thong s6 TDRA thtr nhit nhé hon
trong céc tap con thong s6 TDRA thtt hai. Theo mét sb phuwong &n thyc hién, téng s lugng
céc thong sd trong cac tap con thong s6 TDRA tht nhét bang trong céc tdp con thong s6
TDRA tht hai.

Theo mot 36 phuong an thuc hién, DCI riéng cho nhom UE hoac DCI duogc truyén
trong thoi gian khong hoat dong khong mang chi béo cia cac thong s6 TDRA, va UE-DCI
cu thé hodc DCI duoc truyén trong thoi gian hoat dong mang chi bao cia mot trong cac tap
con thong s6 TDRA thong tin chi béo. Vi du, DCI riéng cho nhém UE duge truyén trong
thoi gian khong hoat dong khong bao gdm chi bao cta cac thong s6 TDRA, va UE-DCI cu
thé dugc truyén trong thoi gian hoat dong bao gdm chi bao cua tap con cua {gia tri t61 thiéu
k1, gi4 tri tdi thiéu k2} do 1a {1, 1}.

Theo mot $6 phuong an thuc hién, DCI riéng cho nhém UE hodc DCI dugc truyén
trong thoi gian khong hoat ddng mang mét trong cac tap con thong s6 TDRA, va UE-DCI
cu thé hodc DCI dugc truyén trong thoi gian hoat dong khong mang cac thong s6 TDRA.
Vi du, DCI riéng cho nhom UE dugc truyén trong thoi gian khong hoat dong bao gbm chi
béo ciia tap con cla {gia tri tdi thiéu k1, gia trj ti thiéu k2} do 1a {1, 1}, va UE-DCI cu thé
duogc truyén trong thoi gian hoat dong khong bao gbm chi bao cua cac thong s6 TDRA.

Theo mot sb phuong an thuc hién, cac thong sb TDRA tap hop cta {gia tri tb1 thiéu
k0, gié tri t6i thidu k1, gid tri t6i thidu k2, gid tri t6i thidu cua d6 dich kich hoat A-CSI-RS,
gia tri ti thiéu cua do dich kich hoat A-SRS} dugc phén chia thanh céc tép con P hodc cac
cap {S1, ...,Sp } voi tép con thir i/cdp bao gdm Ny cac thong s6 TDRA {thong s6 Ni,...,
thong s& Ny }. Theo mot s6 phuong an thyc hién, ca hai P va Nj; 1a cac s nguyén duong,
va tbng s lugng céc thong s6 TDRA trong tit ca cac tap con khong 16n hon 5.

Theo mot sb phuong an thyuc hién, DCI riéng cho nhém UE hodc DCI duge truyén
trong thoi gian khong hoat dong mang chi bdo cua mot trong cac tap con thong s6 TDRA,
va UB-DCI cu thé hodc DCI duge truyén trong thoi gian hoat dong cling mang chi béo cua
cung cac tap con thong s TDRA. Vi du, DCI riéng cho nhém UE dugc truyén trong thoi

gian khong hoat dong bao gdm chi bio ciia tdp con cua {gid tri t6i thiéu k0, gia tri t&i thidu
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k2} do 1a {1, 1}, va UE-DCI cu thé duoc truyén trong thoi gian hoat dong cling bao gdm
chi bdo ctia tip con ctia {gié tri t&i thidu kO, gia tr t6i thiéu k2} do 1a {2, 2}.

Theo mot s6 phuong an thuc hién, DCI riéng cho nhém UE hodc DCI duoc truyén
trong thoi gian khong hoat dong mang chi béo cia cac tap con thong s6 TDRA thir nhét, va
UE-DCI cu thé hoic DCI dugc truyén trong thoi gian hoat dong mang chi béao cua thong
tin chi béo tap con cac thong s6 TDRA tha nhit. Vi dy, DCI riéng cho nhém UE dugc
truyén trong thoi gian khong hoat dong bao gdm chi bao ctia tap con ctia {gia tri tdi thiéu
k0} do1a {1}, va UE-DCI cu thé duge truyén trong thoi gian hoat dong ciing bao gbm chi
bao cua tap con cua {gia tri t6i thidu k1, gia tri tdi thiéu k2} d6 1a {1, 1} Theo mot s6
phuong an thuc hién, tdng s6 lugng cac thong sb trong céc tap con thong s6 TDRA thtr nhat
16n hon trong céac tép con thong s& TDRA th& hai. Vi du, DCI riéng cho nhom UE dugc
truyén trong thoi gian khong hoat dong bao gbm chi bo cla tap con clia {gia tri tbi thiéu
k1, gia tri t6i thiéu k2} @6 1a {1, 1}, va UE-DCI cu thé duoc truyén trong thoi gian hoat
dong cling bao gdm chi bo cua tép con cua { g1a tri tdi thiéu k0} do la {1} Theo mot sd
phuong an thuc hién, tdng s6 lugng cac thong sb trong céc tap con thong s6 TDRA thu nhit
nho hon trong céc tap con thong s& TDRA th hai. Vi dy, DCI riéng cho nhém UE dugc
truyén trong thoi gian khong hoat dong bao gdm chi bao cla tap con cla {gia tri tbi thiéu
KO, gi4 tri t6i thiéu k2} d6 1a {1, 1}, va UE-DCI cu thé duoc truyén trong thoi gian hoat
dong cling bao gém chi béo cua tip con cta {gia tri tdi thiéu k1, gia tri tdi thiéu ctia dd dich
kich hoat A-CSI-RS, gié tri t61 thiéu ctia do dich kich hoat A-SRS} dé 1a {1, 1, 1}. Theo
mot s& phuong 4n thuc hién, tdng sb luong cac thong s6 trong céc tap con thong sé6 TDRA
thit nhét bang trong céac tdp con thong s TDRA tht hai. Vi du, DCI riéng cho nhém UE
duge truyén trong thoi gian khong hoat dong bao gdm chi bao cua tép con cua {gia tri tbi
thidu kO, gia tri t5i thiéu k2} d6 1a {1, 1}, va UE-DCI cu thé duge truyén trong thoi gian
hoat ddng cling bao gdm chi bao cua tdp con cua {gia tri t6i thidu k1, gia tri toi thiéu cua
d6 dich kich hoat A-CSI-RS} do 1a {1, 1}.

Theo mot s6 phuong an thyc hién, cac gia tri cia cac thong s6 TDRA trong tap con
thit nhat trong DCI riéng cho nhém UE hodc trong DCI duoc truyén trong thoi gian khong
hoat dong va céc gié tri cua cac thong s6 TDRA trong tap con thu hai trong UE-DCI cu thé
hoic trong DCI duoc truyén trong thoi gian hoat dong 1a khac hodc gidng nhau.

Theo mdt sb phuong 4n thuc hién, thiét bi mang khong day (vi du, gNB) chon viéc
tiét kiém nang lugng céc k§ thuat/cac tap hop thong s61 {PS-configl, ..., PS-configQ1} tir
tap hop cla viéc tiét kiém nang luong céac k¥ thudt/cac tap hop thong 5O {PS -configl, PS-
config2, PS-config3, ..., PS- conﬁgQ} va gui setl dén mot hodc nhidu thiét bi ngudi dung
bdi bao hiéu RRC. Theo mot sb phuong an thuc hién, thiét bi nguoi dung hd tro kha
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nang/chirc nang tiét kiém nang luong trong setl. Theo mot s6 phuong én thuc hién, cac thu
tuc tiép theo nhu sau:

Theo mdt sb phuong an thuc hién, gNB hodc mang chon viéc tiét kiém nang lugng
cac k¥ thudt/cac tap hop thong $6 2 tir setl dua vao bao hiéu RRC cAu hinh va gt set2 dén
mdt hodc nhidu thiét bi nguoi dung bdi MAC CE. Theo mot s6 phuong 4n thuc hién, néu
tap tai nguyén dinh trude hodc cAu hinh dinh trudc dugc tao cAu hinh béi bao hiéu RRC,
oNB giri UE DCI dé biéu thi mot trong PS-config tir set2 dugc tao cAu hinh boi MAC CE.
Theo mot $6 phuong an thuc hi€n, thiét bi ngudi dung thu dugc thong tin chi bao tir DCI
néu gui tin hiéu didu khién dudng xudng da nhan trong tép tai nguyén dinh trude.

Theo mdt sb phuong 4an thuc hién, gNB hodc mang truyén DCI dén mot hoic nhiéu
thiét bi nguoi dung dé bidu thi mot trong PS-config tr setl hodc tap con cua PS-config tu
setl dugc tao cAu hinh béi bao hiéu RRC. Theo mot sb phuong an thuc hi€n, thiét bi nguoi
dung thu thap céc thong s6 lién quan dén viéc tiét kiém nang lugng duoc biéu thi béi DCI
néu guri tin hiéu didu khién duong xudng da nhan trong tap tai nguyén dinh trudc.

Theo mdt s6 phuong an thuc hién, néu céu hinh dinh truge boi bao hiéu RRC duoc
tao cAu hinh béi bao hiéu RRC dugc sir dung dé biéu thi mot hoge nhiéu thiét bi ngudi ding
dé nhan gui tin hidu didu khién dudng xubng, thong tin cu hinh nhu duge md ta ¢ trén ¢6
thé tao ra chi bao dén thiét bi ngudi dung.

Theo mot sb phuong an thuc hién, UE nhan DCI trong tap tai nguyén dinh trudc
dugc tao c4u hinh béi MAC CE ho#c bao hiéu RRC. Theo mot s6 phuong 4n thyc hién,
DCI cho thiét bi ngudi ding thé hién tin hi¢w/kénh tiét kiém nang luong dya trén PDCCH.
Theo mot sé phuong an thyc hién, DCI 1a UE-dinh dang DCI cu the véi CRC duoc xdo
tron bdi PS-RNTI hode C-RNTI, MCS-C-RNTI, TC-RNTI hodc CS-RNTI trong thong sb
k¥ thuat NR Rel-15 hién tai.

Theo mdt sb phuong an thyc hi€n, trang thai viéc tiét kiém nang luong la trang thai
dugc xac dinh boi it nhat mot khong c6 viéc 18p lich dit licu DL/UL hodc trang thai ngu
hogc truyén thong dudi cAu hinh DRX cho UE, c6 thoi gian hoat dong bén trong hodc thoi
gian hoat dong bén ngoai v6i cdu hinh C-DRX, hodc c6 thoi gian hoat dong bén trong cua
viéc theo ddi PDCCH hodc thoi gian hoat dong bén ngoai cta viéc theo ddi PDCCH.

Theo mot sb phuong 4n thue hién, thiét bi ngudi dung nhan DCI lién quan dén viéc
tiét kiém ning lugng khi thong ) 16p cao hon tao chu hinh dinh dang DCI trong khong
gian tim kiém cua BWP trong & phuc vu. Theo mot sb phuong én thyc hién, thong s6 16p
cao hon 12 thong s6 dugc thém vao méi hodc trudong dugce thém vao méi trong RRC
SearchSpace 1E hogc PDCCH-Config IE dé bicu thi mot thiét bi ngudi dung duy nhat dé
theo d6i hodc phat hién DCI ¢ thoi gian duoc tao cAu hinh va vi tri tan sb.
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Theo mdt s6 phurong an thyc hién, thoi gian hoat dong thé hién khoang thoi gian md
DRX. Theo mot sé phwong 4n thuc hién, thoi gian hoat dong thé hién khoang thoi gian cua
bo dinh thoi khong hoat dong DRX dang chay. Theo mot sé phuong an thyc hién, thoi gian
hoat dong thé hién khoang thoi gian mé DRX va khoang thoi gian tiép theo ctia bo dinh
thoi khong hoat dong dang chay. Theo mot s6 phurong an thyc hién, thoi gian hoat dong thé
hién DRX thoi gian hoat dong. Theo mot s6 phuong an thuc hién, thoi gian hoat dong thé
hién khoang thoi gian cta chu ky theo déi PDCCH. Theo mot s6 phwong an thuc hién, thoi
gian hoat dong thé hién co hoi theo d5i PDCCH. Theo mot s6 phuong an thuc hién, thoi
gian hoat dong thé hién viéc theo doi trong khoang thoi gian PDCCH trong chu ky theo doi
PDCCH. Theo mot sé phuong 4n thuc hién, thoi gian hoat dong thé hién khoang thoi gian
ma cAn phai theo d&i PDCCH trong Rel 15. Theo mdt s6 phuong an thyc hién, thoi gian
hoat dong thé hién khoang thoi gian ma can phai theo ddi PDCCH.

Theo mot s6 phuong &n thyc hién, thoi gian khong hoat dong thé hién khoang thoi
gian ciia DRX-dong. Theo mot s6 phuong an thuc hién, thoi gian khong hoat dong thé hién
khoang thoi gian trude khoang thoi gian mé DRX trong chu ky DRX. Theo mdt s6 phuong
an thuc hién, thoi gian khong hoat dong thé hién DRX thoi gian khong hoat dong. Theo
mot ) phuong an thuc hién, thoi gian khong hoat dong thé hién khoang thoi gian khong
¢6 cAu hinh chu ky theo d&i PDCCH. Theo mét s phwong én thue hién, thoi gian khong
hoat dong thé hién khoang thoi gian khong ¢6 co hi theo d5i PDCCH. Theo mét sé phuong
4n thuc hién, thoi gian khong hoat dong thé hién khoang thoi gian khong c6 thoi quen theo
ddi PDCCH trong Rel 15. Theo mot s6 phuong 4n thyc hién, thoi gian khong hoat dong thé
hién khoang thoi gian khong c6 théi quen theo ddi PDCCH.

Theo mdt s& phuong an thyuc hién, UE nhén viée gui tin hi€u didu khién duong xudng
bao gom thong tin chi bao ctia mot hodc nhiéu gia tri toi thiéu. Theo mot s6 phuong an thuc
hién, mot hoac nhiéu gia tri toi thidu dugc cho phép sau Thred1 cac khe/cac ky hiéu. Theo
mot s& phwong an thyuc hién, Thredl la s6 nguyén 16n hon 0. Theo mot s6 phuong 4n thuc
hién, biéu thi thdng tin bao gbm it nhit mot thong tin bltmap, hodc mot hodc nhiéu gia tri
tdi thiéu, hodc chi muc cia tdp hop thong sb, hodc chi muc cua pdsch-
TimeDomainAllocationList, hodc chi muc cta pusch-Ti imeDomainAllocationList, hodc mot
hodc nhiéu chi myc cua tp hop gia tri t6i thiéu.

Theo mot sb phuong an thyuc hién, Gia tri Thred1 1a Mot trong:

a.  Giétri Thredl 1 thong s6 dugc tao cau hinh bgi RRC.

b. Viéc gt tin hiéu didu khién dudng xudng da néu 1a thoi gian hoat dong bén ngoal

Gi tri Thred!1 12 16n hon do dich khe gitta viéc gui tin hidu diéu khién duong xubng

va khe thr nhét ctia Thoi gian hoat dong.
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c.  Giatri Thredl dugc biéu thi boi viée tiét kiém ning lugng tin hiéu.

d.  Tép hop cta Gid trj Thred] duoc tao cAu hinh béi RRC, viéc Ui tin hi¢u diéu
khién duong xuéng mang mot chi muc biéu thi gia tri.

e. Giéa tri Thred1 khong c6, gia trila 1.

f. Gi4 tri Thred] giéng nhu mot trong cac gia tri tbi thidu.

o  Giatri Thred! giéng nhu gid tri 16n nhat clia gié tri tOi thiéu.

h.  Gidtri Thredl giéng nhu gid tri t&i thidu cta gid tri t6i thicu.

Trong d6, céc gid tri ti thidu sau khi nhan viée giri tin hiéu diéu khién dudng xubng
dd néu va trudc khi céac gia tri tdi thiéu duge cho phép 1a:

a. Gié tri t6i thidu 12 gia tri téi thidu truée khi nhan viée g tin hidu diéu khién dudng
xubng da néu.

b.  Gid tri t6i thiéu 1a Min{gi4 tri t5i thiéu truéc khi nhan viéc giri tin higu diéu
khién dudng xubng da néu, gid trj tdi thiéu biéu thi boi viée g tin higu dieu khién duong
xubng da néu}.

. Gid tri t6i thidu 1a Max{gia tri t6i thiéu trudc khi nhan viéc gui tin higu dieu
khién dudng xubng da néu, gia trj t5i thiéu biéu thi boi viée g tin higu dieu khién duong
xubng da néu}.

d.  Giatri tdi thidu 1a 1.

e.  Giatr ti thidu 0.

f. Gia tri tdi thiéu 1a nho nhit kO trong bang TDRA kich hoat.

g Gié trj ti thiu 12 16n nhét kO trong bang TDRA kich hoat.

Theo mét s6 phuong 4n thyc hién, tap hop aperiodicTriggeringOffset la tap
hop ma bao gbm tt ca céc gid tri ¢6 s&n cia do dich CSI-RS khéng theo chu ky. Theo mot
s6 phurong én thyc hién, viéc guri tin hiéu didu khién duong xudng mang gié tri tbi thiéu ctia
it nhat mot k0, k2, d6 dich CSI-RS khong theo chu ky, d6 dich SRS khong theo chu ky,
hoac k1. Theo mot ) phuong an thuc hién, néu gid tri t4i thiéu cua dd dich CSI-RS khong
theo chu k¥ khong c6, gié tri t6i thiéu ctia do dich CSI-RS khong theo chu ky 1a gidng hodc
lin két v6i gid tri téi thidu k0. Theo mot s6 phuong én thuc hién, néu gid tri tbi thiéu cua
do dich SRS khong theo chu ky khong c6, gia tri tdi thiéu cua do dich SRS khong theo chu
k¥ thidt 1ap thanh hodc dugc lién két véi gia tri toi thiéu k2.

Theo mot s6 phuong 4n thuc hién, néu gia tri tdi thiéu cua do dich CSI-RS khong
theo chu ky duoc tao cAu hinh hodc dugc biéu thi boi gNB, gid tri t5i thiéu ctia do dich CSI-
RS khong theo chu ky duoc tao chu hinh hodc dugc ch gia tri dinh trude. Theo mot sb
phuong én thuc hién, néu gia tri tdi thiéu ciia do dich CSI-RS khong theo chu ky khong
duoc tao céu hinh hodc dugce biéu thi boi gNB, gia tri tdi thiéu cua do dich CSI-RS khong
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theo chu ky lién két v6i gia tri t61 thiéu kO va/hodc thong tin trong gan nhu clng loai vi tri

(QCL).

Theo mdt s6 phuong an thuc hién, néu it nhat mét trong s0 cac Cac tap tai nguyén
CRI-RS khong theo chu ky lién két véi cac trang thai kich hoat c6 thong s6 16p cao hon tap
hop qcl-Type dén 'QCL-TypeD' & cac trang thai TCI tuong ing, gié tri tb1 thiéu ctia do dich
CSI-RS khong theo chu ky dua vao thong s6 hodc chi bao ciia QCL-TypeD, néu khong thi,
gi4 tri t&i thiéu cta do dich CSI-RS khong theo chu ky dwa vao gid tri t61 thiéu kO hoic
RRC thong tin ciu hinh.

Theo mot s& phuong an thyc hién, néu gia tri ti thiéu cta do dich CSI-RS khong
theo chu ky lién két v6i gié trj tdi thidu kO, gia tri t6i thiu ctia d§ dich CSI-RS khong theo
chu ky co thé 1a mot trong:

(1) néu SCS ctia PDSCH lap lich DCI bang véi SCS ctia DCI kich hoat tap hop cdc tai
nguyén thong tin trang thai kénh ndng luong khong bang khong khong theo chu ky
kénh tin hiéu tham chiéu (non zero power channel state information reference signal,
NZP CSI-RS).

I Néu gia tri t8i thidu k0 1a dau vao trong tap hop aperiodicTriggeringOffset,
gi4 tri t6i thiéu ctia do dich CSI-RS khong theo chu ky la gi tri tb1 thiéu k0.

® Néu gia tri tdi thiéu kO khong la dau vao trong tdp hop
aperiodicTriggeringOffset.

1) Gié trj tbi thiéu ctia 46 dich CSI-RS khong theo chu ky la dAu vao nho nhit
trong tap con clia tdp hop aperiodicTriggeringOffset. Theo mdt s6 phwong an thuc hién, tat
ca cac dau vao trong tap con 1a 16n hon gia tri tb1 thiéu k0.

2)  Gia tri tdi thiéu cta do dich CSI-RS khéng theo chu ky la du vao 16n nhét
trong tp con ctia tap hop aperiodicTriggeringOffset. Theo mdt s6 phwong an thuc hién, tat
ca cac diu vao trong tap con 1a nho hon gia tri t6i thidu kO.

3)  Gi4 tri téi thidu cta do dich CSI-RS khong theo chu ky 1a gia tri tbi thiéu kO.

(2)  Néu SCS ciia PDSCH I4p lich DCI khong bang véi SCS ctia DCI kich hoat
tap hop céc tai nguyén tin hi¢u tham chiéu thong tin trang thai kénh nang lugng khong bing
khong khong theo chu ky (NZP CSI-RS). Gid tri t0i thicu clia do dich CSI-RS khong theo
chu k¥ lién két v6i operation{a, ¢ kOmin+ f,.7,} , trong d6, kOmin 1 gia tri t6i thiéu k0, a1
16n hon hodc bang khong, 51 1a s6 nguyén 16n hon hodc bang khong, y1 1a s6 nguyén 16n
hon hodc bang khong.

® Hoat dong la mot trong: ti thidu, tdi da, cdng, trir, nhén, va chia.

® Néu operation{a, ekOmin+ S,,7,} la ddu vao trong tdp  hop
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aperiodicTriggeringOffset. gid tri tdi thiéu cua do dich CSI-RS khong theo chu ky la
operation{c;, ® kOmin+ S, 7} .

® Néu operation{a, e kOmin+ Sy} khong 1a ddu vao trong tdp hop
aperiodicTriggeringOffset.

1) Gi4 tri t6i thidu ctia do dich CSI-RS khong theo chu k¥ 1a dau vao nhé nhat
trong tap con cua tdp hop aperiodicTriggeringOffset, trong do tat ca cac dau vao trong tap
con 16n hon operation{a, ® kOmin+ 3,7, } .

2) Gi4 tri t6i thidu ctia do dich CSI-RS khong theo chu ky 1a dau vao 16n nhat
trong tap con cta tap hop aperiodicTriggeringOffset, trong do tht ca cac dau vao trong tap
con 1a nho hon operation{a, e kOmin+ S, y,} .

3) Gia tri t6i thiéu cta d6 dich CSI-RS khong theo chu ky la
operation{c, ® kOmin+ 3, 7,} .

® Néu SCS ctia PDSCH 14p lich DCI 1a nhé hon SCS ctia DCI kich hoat tap
hop cac tai nguyén tin hi¢u tham chiéu thong tin trang thai kénh nang lugng khong bang
khong khong theo chu ky (NZP CSI-RS).

2/1DCI—CSI—RS

1) a1 12 s6 nguyén 16n hon 1 (vi du, o1 12 A Hpcr-eosci Hper-ppscr 12 cac cau

hinh khoang cach séng mang con cho PDSCH 1ap lich DCI, #percsi-s 1a cac céu hinh
khoang cach séng mang con cho DCI kich hoat tap hop céc tai nguyén tin hi¢u tham chiéu
thong tin trang thai kénh ning luong khong bang khong khong theo chu ky (NZP CSI-RS).).

2)  pilasdnguyén l6nhon 0

3) y1 1a gid tri 16m nhét trong tap hop aperiodicTriggeringOffset.

©) Néu SCS ctia PDSCH 14p lich DCI 1a 16n hon SCS ctia DCI kich hoat tap hop
c4c tai nguyén tin hiéu tham chiéu thong tin trang thai kénh nang luong khong bang khong
khong theo chu ky (NZP CSI-RS).

1) o lait hon hodc bang 1 va 16n hon 0.

2) F11a0.

3) y1 1a gid tri 16n nhét trong tap hop aperiodicTriggeringOffset.

Néu gié tri tdi thiéu cta do dich SRS khong theo chu ky dugc tao céu hinh hozc
dugc bidu thi boi gNB, gia tri t6i thiéu cta do dich SRS khong theo chu ky ¢6 gi tri nhu
dugc bidu thi bai gNB, néu khong thi, gid tri t6i thiéu cia do dich SRS khong theo chu ky
két hop v6i gié tri t6i thiu k2.
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Néu gid tri t5i thiéu cia do dich SRS khong theo chu ky lién két voi gia tri tb1 thiéu
k2, gia tr1 tdi thiéu cua dd dich SRS khong theo chu ky la:

(1) Néu SCS ciia PUSCH lap lich DCI bing SCS ctia DCI kich hoat SRS-
ResourceSet khong theo chu ky. Gia tri tdi thiéu cta do dich SRS khong theo chu ky 1a gia
trj t61 thiéu k2.

(2)  Néu SCS cua PUSCH lép lich DCI 1a 16n hon SCS cta DCI kich hoat SRS-
ResourceSet khong theo chu ky. Gia tri tdi thiéu cta d6 dich SRS khong theo chu ky 1a gid
tri t1 thiéu k2. hogc gid tri tdi thiéu ciia d9 dich SRS 1a operation{c, ¢ k2min+ f,,7,}, k2min
a gié tri t6i thiéu k2, a2 12 nhé hon hodc bang 1 va lén hon 0, 42 1a sé nguyén 16n hon hogc
bing khong, 72 12 s6 nguyén 16n hon hodc bang khong. hoat dong 1a mot trong: tb1 thiéu,
tdi da, cOng, trr, nhan, va chia.

(3) Néu SCS ctia PUSCH 14p lich DCI 1a nhé hon SCS cia DCI kich hoat SRS-
ResourceSet khong theo chu ky. gia tri tdi thiéu cta do dich SRS khong theo chu ky la
operation{c, e k2min+ f3,,7,}, trong d6, k2min Ia gié tri t6i thiéu k2, a2 12 16n hon hozc bang
1, B2 12 s6 nguyén 16n hon hodc bang khong, y 12 sb nguyén 16n hon hodc bang khong.

2#DCI—SRS

® o2 la Hperpusen 12 cac cau hinh khodng cach song mang con cho

2 Hpcr-puscH 2

PUSCH 14p lich DCI, #pe_grs 12 cAu hinh khoang c4ch séng mang con cho DCI kich hoat

SRS-ResourceSet khong theo chu ky.
® 2 1a gid tri ¢o sin 16n nhat cta do dich SRS khong theo chu ky dugc tao cAu
hinh béi 16p cao hon (vi du, 32).

Theo mdt s6 phuong én thuc hién, viéc gti tin hiéu didu khién dudong xudng mang
thong tin bitmap ma biéu thi gia tri tdi thicu k0, k2, va/hodc k1. Theo mot s6 phuong an
thue hién, néu gi tri t6i thiéu ctia do dich CSI-RS khong theo chu ky khong cd, gi tri t6i
thidu ctia do dich CSI-RS khong theo chu ky két hop voi gid tri t0i thieu k0. Theo mot s6
phuong an thuc hién, néu gia tri tdi thiéu ctia do dich SRS khong theo chu ky khong c6, gia
trj t6i thidu ctia do dich SRS khong theo chu ky két hop voi gid tri t61 thidu k2.

Theo mét s phwong an thuc hién, viéc gt tin hiéu didu khién duong xudng 1a UR
cu thé hodc thanh phan séng mang cu thé.

A.Néu théng tin 4anh xa bit (vi duy, chudi) c6 b0 bit va pdsch-
TimeDomainAllocationList dugc tao cAu hinh boi tin hiéu RRC c6 céc dau vao p0.

1) Néu b0<p0, phan chin cua céc ddu vao trong pdsch-

TimeDomainAllocationList hoic phan cho phép cia cic dau vao cua pdsch-
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TimeDomainAllocationList. Trong d6, phuong phap cua viéc chan bao gom: phan chin thu
nhét cac dau vao cua pdsch— TimeDomainAllocationList (vi du, cac dAu vao b0 thir nhit)
hogic cac dau vao phan cubi cung ctia pdsch- TimeDomainAllocationList (vi du, cac dau
vao b0 cudi cing). Trong d6, phuong phap cua phan cho phép cua cac dAu vao bao gom:
cac dAu vao phan cho phep thit nhét cia pdsch- TimeDomainAllocationList hodc cac dau
vao phan cho phép cubi cung ctia pdsch- TimeDomainAllocationList.

2)  Néu b0<p0, dém bit 0 hodc bit 1 trudc hodc sau bitmap chudi (thdng tin).
hodc lap lai phan ctia chudi bitmap. Trong do, phan cla chudi bitmap 1a bit phan thu nhat
hoic bit phan cubi cing cua chudi bitmap.

3) Néu b0>p0, dém cac diu vao bang khong trudc hodc sau pdsch-
TimeDomainAllocationList. hodc 1dp lai mot s6 dau vao cua pdsch-
TimeDomainAllocationList. Trong do, mot s& dAu vao 1a phan tht nhét hodc phin cudi
cung ctia pdsch- TimeDomainAllocationList.

4) Néu b0>p0, chin mot sb bit ctia thong tin bitmap, hodc phan cho phép cua bit
ctia thong tin bitmap. Trong do, phuong phap cta viéc chin bao gom: phan chan thu nhat
cac dau vao cia thong tin bitmap (vi du, bit b0 thu nhét) hozic phan cubi cung cac dau vao
ctia thong tin bitmap (vi dy, bit b0 cudi cing). Trong do, phuong phép cua phan cho phép
cia bit bao gom: phan cho phép bit thi nhét cua thong tin bitmap hodc phan cho phép bit
cudi cung ctia thong tin bitmap.

B. Néu thong tin 4nh xa bit c6 b2 bit va d4y- TimeDomainAllocationList dugc tao ciu
hinh béi tin hiéu RRC ¢6 céc dau vao p2.

1)  Néub2<p2, chin mot s6 dAu vao ctiia pusch- TimeDomainAllocationList hodc
cho phép mot sé dAu vao cia pusch- TimeDomainAllocationList. Trong do, phuong phép
cia viéc chan bao gom: phan chin thu nhit cac diu vao cua pusch-
TimeDomainAllocationList (vi du, céac dAu vao b2 thi nhit) hodc phan cudi cung cac dau
vao cta pusch- TimeDomainAllocationList (Vi du, cac dau vao b2 cudi cung). Trong do,
phuong phap ciia cho phép mot s& dAu vao bao gdbm: céc dAu vao phan cho phep thir nhét
ctia pusch- TimeDomainAllocationList hodic cac dau vao phan cho phép cudi cing cta
pusch- TimeDomainAllocationList.

2) Néu b2<p2, dém bit 0 hodc bit 1 trudc hodc sau chudi bitmap (vi du,thdng
tin). hoac lap lai phan cla chudi bitmap. Trong do, phan ctia chudi bitmap 1a bit phan thtr
nhét hodc bit phin cudi cung cua chudi bitmap.

3) Néu b2>p2, dém cac diu vao biang khong trudec hodc sau pusch-
TimeDomainAllocationList. hodc lap lai mot s6 diu vao cua pusch-

TimeDomainAllocationList. Trong do, mot sé dAu vao 1 phan tht nhit hodc phan cubdi
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cung cua pusch- TimeDomainAllocationList.

4) Néu b2>p2, chin mot sb bit ctia thong tin bitmap, hodc phan cho phép ctia bit
ctia thong tin bitmap. Trong do, phuong phép cta viée chan bao gdm: phan chin thu nhat
cac du vao trong thong tin bitmap (vi du, bit b2 thtr nhét) hodc phan cubi ciing cac dau vao
trong thong tin bitmap (vi du, bit b2 cudi cung). Trong d6, phuwong phap clia phan cho phép
ctia bit bao gdm: phan cho phép bit thi nhét trong thong tin bitmap hodc phan cho phép bit
cudi cung trong thong tin bitmap.

C. Néu thong tin 4nh xa bit ¢6 céc bit bl va dl-DataToUL-ACK duoc tao cau hinh bi
tin hiéu RRC ¢6 cac dau vao pl.

1) Néu bl<pl, chin mdt s dau vao cua dl-DataToUL-ACK hodc cho phép mot
sé dau vao cta dl-DataToUL-ACK. Trong d6, phuong phép ctia viéc chdn bao gbém: chin
(chon) phan thtr nhét cac dau vao ctia dl-DataToUL-ACK (vi du, cac dau vao b1 thir nhét)
hodc phan cudi ciing cac dau vao cua dl-DataToUL-ACK (vi du, cac du vao bl cudi cling).
Trong do6, phuong phap cuia cho phép mot s6 dau vao bao gdm: céc dAu vao phan cho phép
thtt nhat cia dl-DataToUL-ACK hodc cac dau vao phan cho phép cubi cung cta dl-
DataToUL-ACK.

2) Néu bl<pl, dém bit 0 hoac bit 1 trudc hodc sau chudi bitmap (thong tin).
hodc phan lip lai cia chudi bitmap. Trong do, phén ctia chudi bitmap 1a bit phén thi nhat
hoic bit phan cubi cing ctia chudi bitmap.

3)  Néubl>pl, dém cac dau vao bing khong trude hodc sau dl-DataToUL-ACK.
hoic lap lai mot sd dau vao cua dl-DataToUL-ACK. Trong d6, mot s6 dAu vao 1a phan tha
nhit hodc phan cudi cung ctia dl-DataToUL-ACK.

4)  Néubl>pl, chin mot sb bit cua thong tin bitmap, hodc phan cho phép cua bit
ctia thong tin bitmap. Trong do, phuong phap cia viéc chin bao gom: phan chin thu nhét
cac dAu vao cua thong tin bitmap (vi duy, cdc bit bl thtr nhét) hoic phan cudi cung céc dau
vao cla thong tin bitmap (vi dy, cdc bit bl cudi cung). Trong do, phuong phap cta phan
cho phép cua bit bao gbm: phan cho phép bit thir nhét cta thong tin bitmap hodc phan cho
phép bit cudi cing ctia thong tin bitmap.

Theo mot s6 phuong 4n thyc hién, gNB xéc dinh gia tri k0\k2\d6 dich CSI-RS khong
theo chu k3\d6 dich SRS khong theo chu ky\k1 dwa vao viée gui tin hiéu diéu khién duong
xubng da nhan. Theo mot s6 phuong 4n thuc hién, gNB xdc dinh thong tin trong bd chi bao
BWP va/hodc thong tin trong bo chi bao séng mang. Theo mot s6 phuong 4n thyc hién,
gNB gui thong tin diu khién duong xudng dén UE. Theo mot s6 phuong én thuc hién,

thong tin didu khién duong xudng bicu thi gia tri duoc xac dinh.
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Theo mdt s6 phuong 4n thuc hién, b chi bao BWP bao gdm thong tin trong ma
BWP dugc kich hoat. Theo mot sb phuong 4n thuc hién, bd chi bao song mang bao gém
thong tin trong ma séng mang duoc 1ap lich. Theo mot sb phuong an thuc hién, viéc diéu
khién dwong xubng biéu thi gia trj dugc xac dinh dugc biéu thi bdi it nhat mot trong s cac
céc cach tiép can sau:

Céach tiép can 1: Tét ca pdsch-TimeDomainAllocationList cho UE dugc tao cAu hinh
v6i cu thé chi muc bdi RRC, trong d6 cu thé chi muc bao gém gia tri 16n cua kO (vi du, 20),

va cu thé chi muc dugc giri dén UE bai gNB.

Céch tiép cén 2: Tét ca pusch-TimeDomainAllocationList cho UE duoc tao cAu hinh

vé6i cu thé chi muc boi RRC, trong do cu thé chi muc bao gdm gié tri 16n cua k2 (vi dy, 20),
va cu thé chi muc dugc gl dén UE bai gNB.

Céch tiép can 3: gNB giri gi tri kO va\hoac k2\d¢ dich CSI-RS khong theo chu ky\do
dich SRS khong theo chu ky\gié tri k1 16n hon cac gia tri t6i thiéu twong ung.

Theo mot s6 phuong 4n thyc hién, néu b chi bao BWP biéu thi rang BWP kich hoat
tiép theo 14 khong gidng nhu BWP kich hoat ¢ hién tai, it nhét mot k0, k2, dd dich CSI-RS
khong theo chu ky, do dich SRS khong theo chu ky, hodc k1 1a 16n hon hodc bang gia tri

t61 da cta {do tré BWP chuyén doi, gia tri tdi thiéu}. Theo mot s6 phuong an thuc hién,

viée do tr& BWP chuyén dbi 1a thoi gian sau UE nhan yéu cau chuyén d6i BWP & 6 phuc
vu va truge khi nhan PDSCH hodc truyén PUSCH trén BWP moi.

Theo mot sb phuong an thyc hién, néu bod chi bdo séng mang biéu thi réng séng
mang ma dugc 18p lich khong phai la séng mang cua DCI dugc lap lich, it nhét mot k0, k2,
dd dich CSI-RS khong theo chu ky, do dich SRS khéng theo chu ky, hoac k1 1a 16n hon
hoiic bing gia tri ti da cua {do tré chuyén doi song mang, gid tri téi thiéu}. Theo mot s6
phuong 4n thyc hién, d6 tré chuyén doi song mang 1a thoi diém sau khi UE nhan DCI biéu
thi yéu cau lap lich séng mang giao nhau va trudc khi nhan PDSCH hoic truyén PUSCH
trén s6ng mang mai.

Theo mot sd phurong an thuc hién, gNB béo hi¢u didu khién duong xudng dén UE.
Theo mot sd phuong 4an thuc hién, tin hiéu diéu khién duong Xuéng biéu thi k0>0. Theo

HPDSCH

2 HPDCCH

mot sd phuong én thyc hién, khe dugc cép phat cho PDSCH la {n J+a3K0. Theo

mot sb phuong an thuc hién, 7 1a khe v&i DCI duoc 1ap lich, va Ko 1a dua vao thong s6 dang

song ctia PDSCH, VA fpeen VA fepeey 18 CAC AU hinh khoang cach séng mang con cho

PDSCH va PDCCH, @, 13 16n hon 0 (vi du, a; = [2 j ).

2 HPDCCH
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Theo mdt sb phuong an thyc hién, BWP cu thé c6 mdt hoic nhiéu cua dic trung sau:

1)  BWP v6i nho nhit BWP index, hodc 16n nhat BWP index, hodc no BWP
index

2)  BWP véi bang thong hep nhét, hoge PRB nho nhit

3)  BWP ban dau hoic mic dinh

4) BWP cu thé 1a giéng vdi BWP cho 14p lich DL SPS, hodc BWP cho 1ép lich
DL SPS sau khi viéc 14p lich DL SPS (viéc lap lich ban 4n dinh) dugc kich hoat hodc
trude viée 1ap lich DL SPS duoc phat hanh.

5) BWP cu thé 12 gibng v6i BWP dé truyén phu cép UL Type2, hodc la BWP
dé truyén phu chp UL Type2 sau phu cép kich hoat viéc truyén UL Type2 hodc trude khi
viéc truyén phu cip UL Type2 dugc phat hanh.

6) BWP cu thé duoc tao cAu hinh CORESET/tap khong gian tim kiém bao gdbm
tmg vién DCI, trong d6 tng vién DCI it nhét bao gdbm mot & dinh dang DCI ma bao odm
thong tin trong kich hoat hodc vao trang thai ngi. Hodac, BWP cu thé duoc tao cAu hinh
CORESET/tap khong gian tim kiém bao gdm dinh dang DCI ma bao gom trudng hogc diém
ma héa cho viéce kich hoat hodc vao trang thai ngu.

7) BWP cu thé khong duge tao c4u hinh véi loai tht nhat ctia tap hop DCI, trong
d6 loai thu nhét cia tap hgp DCI bao gbm it nhAt mot trong s6: dinh dang DCI 0_0, dinh
dang DCI 0_1, dinh dang DCI 1_0, dinh dang DCI 1 1, dinh dang DCI 2_0, dinh dang DCI
2 1, dinh dang DCI 2_2, dinh dang DCI 2_3.

8)  Co hoi theo doi PDCCH duge tao ciu hinh d& BWP cu thé 1a thoi diém trude
khoang thoi gian m¢é DRX.

9)  Co hoi theo ddi PDCCH duoc tao cau hinh dé BWP cu the bi vo hiéu trong
DRX Thoi gian hoat dong.

10) BO chibéo phan bang thong trudng ¢ dinh dang DCI 0_1 hodc dinh dang DCI
1 1 hodc DCI dugc l4p lich la khdng bao gé)m chi bao ctia BWP cu thé, or, BWP cu thé
khong dugc biéu thi dong boi DCI, hodc, BWP cu thé khong dugc biéu thi dong béi DCI
duoc lap lich.

11) BWP cu thé dugc tao cAu hinh véi gid tri toi thicu ctia 16n nhit 16p MIMO,
hoac duogc tao c4u hinh véi gi4 tri t1 thidu ctia 16n nhét nhan/truyén dngten, hodc dugc tao
cAu hinh v6i gia tri tbi thidu ctia 16n nhét cong angten.

12) BWP cu thé dugc tao chu hinh v6i gid tri 16n nhét clia nho nhit kO hodc nhé
nhét k1 hoic nhé nhat k2 hodc nhé nhit do dich CSI-RS khong theo chu ky hodc nho nhét
do6 dich SRS.

13)  cho tap hop khoang cich séng mang con thir nhét, co hoi theo doi PDCCH
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dugc tao cau hinh trén BWP cu thé co thé 1a n cac ky hiéu bét ky trong khe,n 12 s6 nguyén

duong.

a. Tap hop khoang cach séng mang con thur nhit bao gdm it nhat mot trong s
15KHz, 30KHz, 60KHz,120KHz, va 240KHz.

b. (g vién tap hop ctia n bao gbm céc s6 nguyén duong 16n hon hoac bang 3.

14)  BWP cu thé c6 thé dugc biéu thi dong béi viée tiét kiém nang lugng DCI

15) BWPcu thé bao gdm it nhét mot khong gian tim kiém, trong d6 khong gian
tim kiém lién két v6i nhidu tap tai nguyén didu khién (CORESET)

16) BWP cu thé chira it nhit mot khong gian tim kiém, trong d6 khong gian tim
kiém lién két v6i nhiéu céc trang thai TCI hoat dong (thong tin cAu hinh truyén).

17)  Céng DMRS nhan PDCCH trén BWP cu thé ¢6 gan nhu clng vi tri (gan nhu
cung vi tri) voi SSB.

Theo mat sd phuong an thyc hién, BWP cu thé duoc kich hoat dudi cac diéu kién
sau:

1) Biéu thi bsi phia mang

2) UE ¢ trang théi viéc tiét kiém nang lugng hodc trang thai nang lugng thap

3)  Lién két v6i voi thong tin lién két UE

4) & céc nit thoi gian dinh trude, trong do cac nut thoi gian dinh trude bao gbm it

nhit mot trong sd cac:
a. BWP bo dinh thoi khong hoat dong két thiic hodc chdm dat hodc khoang thoi
gian sau BWP b dinh thoi khong hoat ddng bi dinh chi

b.  mot sb thoi diém sau BWP mic dinh/ban dau/chi muc t6i thiéu duge kich hoat

c.  mot sb thoi didm trude khi bit dau ctia chu ky khoang thoi gian m¢ DRX hodc
mdt sb thoi diém sau thanh DRX déng.

d. Khi kich hoat tin hiéu hodc kich hoat chi bao

a)  Céc bd phan cia mot s6 thai diém c6 thé 1a ky hiéu, khe, hode mili gidy

b) 0 c6 trong khoang thoi gian;

5) lién quan dén viéc g tin hiéu hodc chi bao dinh trudc, trong do viéc gui tin
hiéu hoic chi bao dinh trudc bao gém it nhat mot trong s6 cac:

a. Viéc g tin hiéu vao trang thai ngi hodc chi bao

b. viéc giri tin hiéu khdng kich hoat hodc chi bao.

Theo mdt $6 phuong an thyc hién, néu UE nhén viéc gt tin hiéu vao trang thai ngu
hogc 1énh, hodc viéc gui tin hi¢u khong kich hoat hodc Iénh, UE chuyén dbi dén BWP cu
the;
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Theo mot sd phuong an thuc hién, ¢o thé c6 xung dot gitta BWP cu thé va cac cong
viéc khéc, chéng han nhu:

1) BWPcu thé khong duoc mong doi dé duoc kich hoat sau khi DL SPS(viéc 1ap
lich ban dn dinh) da duoc kich hoat hodc truée DL SPS da duoc phat hanh;

2) néu BWP cho DL SPS dugc tao céu hinh khac véi tap hop thong sb thtr nhét
cua BWP cu thé, BWP cu thé khong dugc mong doi dé duogc kich hoat sau khi kich hoat
DL SPS hoic trude DL SPS phat hanh;

3) Viéc kich hoat BWP cu thé khong duoc mong doi dé dugc kich hoat sau
truyén phu cap UL loai 2 da dugc kich hoat hodc trudc truyén phu cap UL loai 2 da duoc
phét hanh;

4) néu truyén phu cép UL loai 1 duogc tao cAu hinh, BWP cu thé khong duoc
mong doi dé duoc kich hoat;

5) néu BWP trong d6 truyén phu cip UL loai 2 dugc b6 tri duoc tao céu hinh
khéc véi tap hop thong sb thtt nhat cia BWP cu thé, BWP cu thé khong dugc mong dgi dé
dugc kich hoat sau truyén phu cAp UL loai 2 dugc kich hoat hodc trudce truyén phu cap UL
loai 2 dugc phat hanh;

6) néu BWP trong d6 phu cép UL loai 1 dugc truyén duoc tao cAu hinh khac véi
tap hop thong s thir nhét cia BWP cu thé, BWP cu thé khong duge mong doi dé duoc kich
hoat;

7) sau BWP cu thé duoc kich hoat, DL SPS(viéc lap lich ban 6n dinh) dugc cham
dut, phat hanh hodc treo;

8)  néu BWP cho DL SPS la khac v&i cu hinh tap hop thong s6 thtr nhat cia
BWP cu thé, viéc 14p lich ctia DL SPS(viéc 1ap lich ban 6n dinh) s& dugc cham dat, Puge
phat hanh hogc treo trong do dich thoi gian cua viéc kich hoat cia BWP cu thé;

a. do dich thoi gian gia tri ¢ thé duong hodc am. D¢ la, DL SPS(viéc lap lich
ban 6n dinh) duoc chidm dit, Phat hanh, hodc treo trude hodc sau viéc kich hoat cia BWP
cu thé;

9) sau BWP cu thé dugc kich hoat, viéc truyén phu cép UL loai 1/2 dugc chdm
dut hodc dugc phat hanh hodc treo;

10)  néu BWP trong d6 viéc truyén phu cap UL loai 1/2 duoc b tri 1a khac voi
cAu hinh tap hop thong s6 thtt nhat cia BWP cu thé, viéc truyén phu cép UL loai 1/2 duoc
chdm duat, Puoc phat hanh hodc treo trong do dich thoi gian cua viéc kich hoat cia BWP
cu thé;

a. do dich thoi gian gid tri co thé duong hodc am, d6 13, trude hodc sau vigc kich

hoat cuia BWP cu thé, viéc truyén phu cép UL loai 1/2 dugc cham duat, Phat hanh, hodc treo
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11)  sau DL SPS(viéc lap lich ban 4n dinh) d3 duoc kich hoat hodc trudc viéc lap
lich DL SPS da dugc phat hanh, gNB gt vige gt tin hiéu kich hoat 1ap lich DL SPS méi
dé 1ap lich DL SPS trén BWP cu thé.

12) sau truyén phu cap UL loai 2 dugc kich hoat, hodc trudce truyén phu cap UL
loai 2 dugc phat hanh, gNB gti tin hi¢u kich hoat truyén phu cAp UL loai 2 va truyén phu
cip UL loai 2 trén BWP cu thé.

Theo mét s6 phuong an thuc hién, CORESET cu thé c6 mot trong dic trung sau:

1) tng vién tap hop ctia DCI trong khong gian tim kiém lién két véi CORESET
cu thé chua it nhit mot dinh dang DCI bao gém kich hoat hoidc vao trang thai ngu thong tin;
hoiic, CORESET cu thé lién két khong gian tim kiém ma bao gdm dinh dang DCI dé chira
viéc kich hoat hoic céc trudng bit vao trang thai ngl hodc cac diém ma hoa.

2)  khong gian tim kiém lién két voi CORESET cu thé c6 thé khong duoc tao chu
hinh v6i tap hop DCI tht nhét, trong do tap hop DCI thir nhét bao gom it nhat mot trong sd
cac: dinh dang DCI 0 0, DCI dinh dang 0_1, DCI dinh dang 1 0, DCI dinh dang 1_1, DCI
dinh dang 2 0, DCI dinh dang 2_1, DCI dinh dang 2_2, DCI dinh dang 2 3.

3)  thoi diém theo doi PDCCH hogc thdi diém hop 1€ cia khong gian tim kiém
lién két v6i CORESET cu thé 13

2. mot s thoi diém sau BWP bd dinh thoi khong hoat dong hét han hodc chdm
dt hodc treo

b.  moét sb thoi diém sau BWP mic dinh/ban ddu/chi myc nhé nhét dugc kich
hoat

c.  mot sb thoi diém trudce khi bit ddu khoang thoi gian md DRX hodc mot s6
thoi diém sau khi bit dau chu ky dong DRX

d. tiép nhén vao trang thai ngl tin hiéu hodc 1énh, hodc non-kich hoat tin hiéu

hoac 1énh
a)  céc bd phan ctia mot sb thdi diém 1a mot trong: ky hiéu, khe, hode mili gidy
b) 0 c6 trong khoang thoi gian;
~4)  cohdi PDCCH theo ddi duoc xéc dinh trong khong gian tim kiém ma lién két
v&i CORESET cu thé bi vo hiéu trong thoi gian hoat dong DRX;

5) s luong céc 16p MIMO 16n nhét dugc tao cAu hinh trén BWP v6i CORESET
cu thé 12 nho nhét, hoic sb lugng 16n nhét cic dngten gli/nhén 1a nho nhét, hodc s luong
16n nhét c4c céng Angten 1a nho nhat;

6) kO nho nhat, hodc k1 nhé nht, hodc k2 nho nhat, hogc do dich CSI-RS khong
theo chu ky nhé nhit hodc do dich SRS khong theo chu ky nho nhét duoc tao chu hinh trén
BWP v6i CORESET cu thé 12 16n nhat;
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7) co hoi PDCCH theo ddi duge xac dinh trong khong gian tim kiém ma lién két
v&i CORESET cu thé c6 thé 1a n cac ky hiéu bat ky trong khe, n 1a cac s6 nguyén duong.

a. Tap hop khoang cach séng mang con thir nhit bao gdm it nhat mot 15KHz,
30KHz, 60KHz,120KHz, va 240KHz.

b. rng vién tdp hop ctia n bao gdm cac sb6 nguyén duong 16n hon hodc bang 3.

8)  cu thé CORESET lién két v6i nhiéu céc trang thai TCI kich hoat (thong tin
cAu hinh truyén)

9)  cho CORESET cu thé, Cong DMRS nhan PDCCH ¢6 gan nhu clng vi trf voi
SSB.

Theo mot sb phuong én thyc hién, CORESET chira hai tdp hop cia cic trang thai
TCI, trong s6 ma, hai loai cta cac trang thai TCI lién quan dén it nhat mot trong sb cac yéu
t6 sau:

1) Trang thai cia DRX. DRX trang thai bao gdm: chu ky kich hoat DRX, chu
ky khong hoat dong DRX. Vi du, trong chu ky khong hoat dong DRX, UE ¢c6 thé gia thiét
rang mdi quan hé gan cung vi trf cua Céng DMRS nhan PDCCH lién quan dén thong tin
cAu hinh & tap hop trang thai TCI thtt nhét hode mdt phan cia tp hop trang thai TCI thu
nhét; trong viéc kich hoat DRX, UE c6 thé gia thiét rang mdi quan hé gan clng vi tri cua
Cdng DMRS nhan PDCCH lién quan dén thong tin cdu hinh & tap hop trang thai TCI thi
hai hoac mdt phﬁn cta tap hop trang thai TCI & tap hop trang thai TCI thtr hai. Vi du, trong
chu ky khong hoat dong DRX, mot sb trang thai TCI & tap hop trang thai TCI thu nhat hozc
tap hop trang théi TCI tht nhét c6 thé duogc kich hoat; trong viéc kich hoat DRX, tap hop
trang thai TCI tht hai hoic mot phan cua tap hop trang thai TCI thir hai ¢6 thé dugc kich
hoat.

2) DCI viéc giri tin hiéu. Trong s ching, DCI viéc g tin hiéu ¢6 thé bao gom
viéc gt tin hiéu vao trang thai ngu, hodc viéc guri tin hiéu kich hoat, hodc viéc gui tin hiéu
khong vao trang thai ngu, hodc viéc gt tin hiéu khong kich hoat. Vi du, sau nhén viéc giri
tin hiéu vao trang thai ngl hodc khong kich hoat hodc thong tin, UE c6 thé gia thiét rang
mdi quan hé gan cling vi tri cla Céng DMRS nhén PDCCH lién quan dén thong tin cAu
hinh trong tap hop trang thai TCI thi nhit hodc mot phén cia tap hop trang thai TCI tha
nhét; Sau khi nhan kich hoat hodc viéc gui tin hi¢u khong vao trang thai ngd hodc thong
tin, UE ¢6 thé gia thiét ring mdi quan hé gén cing vi tri cia Cdéng DMRS nhén PDCCH
lién quan dén thong tin cAu hinh trong tip hop trang thai TCI thit hai hodac mot phan ctia
tap hop trang thai TCI thir hai.

3) DCI dinh dang. Vi du, cho dinh dang DCI tap hop cua loai thu nhét, UE ¢6
thé gia thiét rang mdi quan hé gan cung vi trf cua Cdéng DMRS nhan PDCCH lién quan dén
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thong tin cAu hinh trong tip hop trang thai TCI thu nhat hodc mot phan cta tip hop trang
théi TCL Cho loai thir hai cta dinh dang tap hop DCI, UE ¢6 thé gia thiét ring mdi quan
hé gan cung vi trf cla Céng DMRS nhan PDCCH lién quan dén thong tin cau hinh trong
tap hop trang thai TCI thir hai hodc mot phéan ctia tap hop trang thai TCI trong tap hop trang
thai TCI tht hai. Pinh dang DCI tap hop cia loai 1 va loai 2 ¢6 thé chira cing dinh dang
DCI.

4) Loai RNTL Vi du, cho Kiéu RNTI thir nhét, UE ¢6 thé gia thiét ring méi
quan hé gén ciing vi tri cua Cdéng DMRS nhén PDCCH lién quan dén thong tin cdu hinh
trong tap hop trang théai TCI thi nhit hoic mot phan ctia tap hop trang thai TCI tha nhét.
Cho Kidu RNTI thtt hai, UE ¢6 thé gia thiét ring mdi quan hé gan cing vi tri cia Cong
DMRS nhin PDCCH lién quan dén thong tin cau hinh trong tap hop trang thai TCI tht hai
hodc mot phﬁn ctia tap hop trang thai TCI. loai ciia RNTI O loai the nhét va loai ciia RNTI
& loai thir hai ¢6 thé chra cing loai ctia RNTL

5) Nt thoi gian dinh trude hodc pham vi thoi gian dinh trude. Vi dy, mot sb thoi
diém trudc khoang thoi gian mo DRX, UE ¢ thé gia thiét rang moi quan hé gan cung Vi tri
ctia Cédng DMRS nhan PDCCH lién quan dén thong tin cAu hinh trong tip h¢p trang thai
TCI thtt nhat hoiic mot phan ctia tap hop trang thai TCI thit nhat. Néu khong thi, UE ¢6 thé
gia thiét ring méi quan hé gan cing vi tri cia Cong DMRS nhén PDCCH lién quan dén
thong tin ciu hinh trong tap hop trang thai TCI thu hai hodc mét phan cla tap hop trang
thai TCI thr hai. Vi du, mot s6 thoi diém trude khoang thoi gian mé DRX, tp hop trang
théi TCT thtr nht hoic mot phin ciia tap hop trang thai TCI thir nhét ¢6 thé dugc kich hoat;
Néu khong thi, tap hop trang thai TCI tht hai hodc mot phén cua tap hop trang thai TCI tha
hai c6 thé duoc kich hoat.

Trong khi c4c phuong an khac nhau cta giai phap nay dugc mo ta ¢ trén, nén dugc
hiéu ring ching chi dugc bidu dién qua céc vi dy, va khong bi giéi han. Tuong tu, cac so
dd khac nhau c6 thé mo ta kién tric hodc chu hinh 1am vi du, 1a so dd dugc dé xuét dé cho
phép nguoi ¢ hiéu biét trung binh trong linh vuc k¥ thuét hiéu cac d4u hiéu va cac chirc
ning lam vi du ctia giai phap nay. Nhing ngudi nay s€ hiéu, tuy nhién, giai phap nay khong
bi gidi han & cac kién trac hodc cAu hinh 1am vi du dugc minh hoa, nhung ¢6 thé duoc thuc
hién bing cach st dung khac nhau cua kién trtic hodc cdu hinh thay thé. Ngoai ra, nhu s&
duoc hiéu boi ngudi ¢ hiéu biét trung binh trong linh vyc k¥ thudt, mot hode nhiéu dau
hiéu ciia mot phuong 4n ¢o thé dugc lién két v6i mot hodc nhidu céc du hiéu ciia phuong
an khac dugc mé ta ¢ day. Vi vay, bé rong va pham vi cla sang ché nay khong nén bi giGi

han béi béi any cia cac phuong an minh hoa dugc mo ta & trén.
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Ciling nén hidu rang tham chiém bat ky dén phan tt & day bang cach st dung chi
dinh chéng han nhu "tht nhéat," "thw hai," va v.v. khéng gi6i han chung ) lugng hodc thu
tu ctia cac phan tir nay. Thay vao do, cac chi dinh nay co thé duoc sir dung & day dé thuan
tién phén biét gitta hai hoéc nhiéu phan tr hogc trudng hop cla phan tir. Vi vy, tham chiéu
dén cac phan tir thir nhat va thtt hai khong ¢6 nghia 1a chi hai phn tir c6 thé dugc st dung,
hodc phan tir thi nhét phai ding trudce phan tir tht hai & mot s6 phwong éan.

Ngoai ra, nguoi co hiéu biét trung binh trong linh vuc k¥ thuat s€ hiéu rang thong
tin va cAc tin hidu c6 thé dwoc bicu dién bang cach st dung cac cong ngh¢ khéac nhau bét
ky va céac k¥ thuat. Vi du, dit liu, cac chi din, 1énh, thong tin, cac tin hiéu, bit va ky hiéu,
vi dy, ma c6 thé duge tham chiéu trong phan mo ta & trén co thé dugc biéu dién bai boi cac
dién ap, cac dong, song dién tur, tir truong hodc hat, cac truong anh sang hodc cac hat, hoac
td hop bat ky ctia ching.

Nguodi co hiéu biét trung binh trong linh vyc k¥ thuét s&€ déanh gia cao cac khéi logic,
cac modun, cac bo xtr 1y, cac phwrong tién, cac mach, cac phuong phap va chirc ning bat ky
duogc md ta lién quan dén cac khia canh dugc boc 10 ¢ day co thé duoc thuc hién boi phén
cing dién tir (vi dy, viéc thuc thi dién ti, thuc thi twong tu, hodc td hop cua ching), phén
sun, cac dang khac nhau cta chuong trinh hodc ma thiét ké két hop céc lénh (ma co thé
duoc d& cap & day, dé thuan tién, 12 "phan mém" hodc "modun phan mém), hodc t& hop bat
ky cta cac k¥ thuat nay. DPé minh hoa rd kha ning thay thé nay cta phan cting, phan sun va
phﬁn mém, cac thanh phén, cac khéi, cac mddun, cdc mach, va cac budc minh hoa khac
nhau dugc mo ta & trén noéi chung lién quan dén chirc nang cta ching. Li¢u chitc ndng nay
¢6 duoc thuc thi dudi dang phan cimg, phan sun hodc phan mém, hodc t6 hgp cua cac k§
thuat nay, phu thudc vao cac tng dung cu thé va cac rang budc thiét ké trén toan bd hé
théng. Céc chuyén gia trong linh vuc k¥ thuat c6 thé thuc thi chirc ndng dugc mo ta theo
cac cach khac nhau cho mdi Gng dung cu thé, nhung cac quyét dinh thyc thi nay khong lam
o1 xa khoi pham vi cia sang ché nay.

Ngoai ra, nguoi co hiéu biét trung binh trong linh vuc k¥ thuat s& hiéu ring cac khoi
logic, cdc modun, cac thiét bi, cac thanh ph?ln va cac mach minh hoa khac nhau dugc mo
ta & day co thé duoc thuc hién trong hodc duge thuc hién boi mach tich hop (integrated
circuit, IC) d& 6 thé bao gdm bd xt Iy muc dich thong thudng, bo xir ly tin hiu s6 (DSP),
mach tich hgp cho ing dung cu thé (ASIC), mang cdng 1ap trinh dugc dang truong (FPGA)
hoic thiét bi logic ¢6 thé 14p trinh dugc khac, hotic t0 hop bit ky cua ching. Céc khéi logic,
cac mddun, va cac mach co thé con bao g?)m cac dngten va/hodc cac bo thu-phat dé truyén
thong véi cac thanh phén khac nhau trong mang hodc trong thiét bi. bd xu Iy muc dich
thong thudng co thé 1a bo vi xi 1y, nhung theo cach khéc, bd xt Iy co thé 1a bo xir ly thong
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thuong bét ky, bo didu khién, hogc may trang thai. Bo xur 1y cling ¢6 thé duogc thuc hién
dudi dang t hop ciia céc thiét bi tinh toan, vi dy, t6 hop cia DSP va bd vi xir Iy, cac bo vi
Xt 1y, mot hodc nhiéu bg vi xt Iy két hop vai 16i DSP, hodc cAu hinh phi hop bat ki khéc
dé thuc hién cac chirc nang duge mo ta ¢ day.

Néu dugc thuc thi trong phan mém, cic chirc ning c6 thé duoc luu trit dudi mot
hodc nhiéu 1énh hodc ma trén vét ghi doc dugce bang mdy tinh. Vi vay, cac budc ctia phuong
phép hodc thuat toan duge boe 10 & day co thé duoc thuc hién dudi dang ph'?m mém duoc
luu trit trén vat ghi doc dugc bang may tinh. Vat ghi doc dugc bang may tinh bao gdm ca
vat ghi luu trit may tinh va vat ghi truyén thong bao gbm vt ghi bat ky ma co thé duoc cho
phép dé truyén chuong trinh méy tinh hodc ma tir mot noi dén noi khéac. Vat ghi luu trir c6
thé 1a vat ghi c6 san bt ky ma c6 thé dugc truy cap boi may tinh. Theo vi dy, va khong bi
gioi han, vat ghi doc dugc bang may tinh nay co thé bao gom RAM, ROM, EEPROM, CD-
ROM hodc cac bd luu trit dia quang, luu trir dia tur hodc céac thiét bi luu trit tir tinh khéc,
hogc vat ghi bat ky khac ma co thé duge stt dung dé luu trit ma chuong trinh mong mudn
theo dang cta céc 1énh hodc chu trac dit lidu va dé c¢6 thé dugc truy cép boi may tinh.

Trong tai liéu nay, thuét ngit "'modun" dugc st dung & day, dé cap dén phan mém,
phan sun, phan cting, va t6 hop bat ky cla céc phan tr nay dé thuc hién lién két cac chuc
ning duge mo ta & diy. Ngoai ra, cho myc dich cia thao luan, cac modun khac nhau dugc
mo ta dudi dang cac modun roi rac; tuy nhién, s€ rd rang hon v&i mot trong ngudi co hiéu
biét trung binh trong linh vurc k¥ thuét, hai hodc nhidu modun c6 thé duoc lién két v6i dang
modun duy nhit dé thue hién céc chite ning lién két theo céc phuong 4n clia gidi phap nay.

Ngoai ra, bd nhé hodc bd luu trit khéc, cling nhu cac thanh phén truyén thong, co
thé duoc st dung trong cdc phuong an ciia giai phap nay. S€ danh gia cao, cho cac'muc
dich o rang, phan mo ta & trén da mo ta cic phuong an clia giai phap nay dya vao cac bd
phan chtrc nang va bo xur ly khac. Tuy nhién, sé& rd rang rang phan b thich hop bit ky cua
chic nang gitta cdc bd phén chirc ning khac nhau, cac phan tur logic xt ly hodc cac mién
6 thé duoc st dung ma khong lam giam gia tri ca giai phap nay. Vi du, chuc nang duoc
minh hoa dé dugc thuc hién béi céc phn tir logic xir 1y, hodc bd dieu khién riéng biét, co
thé duoc thuc hién boi cing phan tir logic xt 1y, hoge bo diéu khién. Vi vay, viéc tham
chiéu dén cac bo phan chirc ning cu thé chi tham chiéu dén cac phuong tién thich hop aé
tao ra chirc ning dugc md ta, chir khong phai biéu thi cdu tric hodc td chitre logic chit ché
hodc vat ly.

Céc stra dbi khac nhau dén céc viéc thuc hién dugc md ta trong sang ché nay sé& 1
rang hon véi nguoi ¢6 hiéu biét trung binh trong linh vuc k¥ thudt, va cac nguyén tac chung
duogc xac nhan ¢ day co thé duoc ap dung véi cac viée thuc hién khac ma khong Iéch khoi
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pham vi clia séng ché. Vi vdy, sang ché khong nham gidi han cac viéc thuc hién duoc thé
hién & day, nhung dugc danh cho pham vi rong nhat phtt hop v6i cac dau hiéu va cac nguyén

tic moi duge boc 10 & day, nhu duge nhac dén ¢ cac yéu cau bao hd ¢ dudi.
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YEU CAU BAO HO

1. Phuong phép béo hiéu diéu khién dudong xudng bao gdm cic bude:

tao ra, boi thiét bi mang khong day, tin hiéu didu khién kiéu thtr nhat, trong doé tin
hicu didu khién kiéu thir nhét mang tap thong tin chi béo thir nhét, tap thong tin chi bao thi
nhit bao gdm bd chi bao phan bing thong (bandwidth part, BWP), bo chi bdo séng mang,
b chi béo 1ap lich tai nguyén mién thoi gian, va b chi bao chi béo cau hinh truyén dan
(transmission configuration indication, TCI);

tao ra, boi thiét bi mang khong day, tin hiéu diéu khién kiu thir hai, trong do tin hiéu
didu khién kidu thtt hai mang tap thong tin chi bao th hai, tap thong tin chi bao thir hai bao
dm chi béo danh thirc dé biéu thi trang thai dénh thirc hoge trang thai khong danh thic,

trong d6 bd thong tin chi bao thir hai twong Gmg vdi chi bao BWP phin bing thong
va chi b4o hoat dong cta 0 thir cép (secondary cell, SCell); va

truyén, boi thiét bi mang khong ddy, tin hiéu diéu khién kicu thi nhat dén it nhit mot
thiét bi nguoi dung khong day trong mot khoang thoi gian hoat dong va

truyén, boi thiét bi mang khong day, tin hiéu diéu khién kicu th hai t6i it nhét mot
thiét bi ngudi ding khong day trong khoang thoi gian khong hoat dong.
2. Phuong phép theo diém 1, trong do tin hiéu didu khién kiéu tht nhét dugc truyén dén
mot thiét bi nguoi dung khong day duy nht, va tin hiéu diéu khién kiu thir hai duoc truyén
dén nhom thiét bi nguoi dung khong day.
3. Phuong phép theo diém 1, trong d6 tin hiéu didu khién kidu tha nhat két hop véi kiéu ma
dinh danh tam thoi cia mang vO tuyén thir nhét (radio network temporary identifier, RNTI)
va bao gdm trudng cho phép chi béo, va tin hidu diéu khién kiéu thit hai két hop véi kiéu
RNTI thir hai.
4. Phuong phéap bao hi¢u didu khién duong xudng bao gbm céc budc:

nhan, boi céc thiét bi ngudi ding khong day, tir thiét bi mang khong ddy, tin hi¢u
didu khién kiéu tht nhat trong khoang thoi gian hoat dong,

nhan, bi céc thiét bi ngudi ding khong day, tir thiét bi mang khong ddy, tin hi¢u
didu khién kiéu tht hai trong khoang thoi gian khong hoat dong,

trong d6 tin hiéu diéu khién kiéu thir nhat mang tap thong tin chi bao thu nhét, tap

thong tin chi bao thir nhit bao gdm bo chi béo phan bang thong (BWP). bd chi bdo song
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mang, bd chi bdo 14p lich tai nguyén mién thoi gian, va bo chi bao chi bao cAu hinh truyén
dan (TCI),

trong d6 tin hiéu diéu khién kiéu thi hai mang tap thong tin chi dan th hai, tap
thong tin chi béo thir hai bao gdm chi bao dénh thire d¢ biéu thi trang thai danh thic hogc
trang thai khong danh thirc,

trong d6 bd thong tin chi bao thir hai twong Gng vdi chi bao BWP phan bang thong
va chi bao hoat dong ctia 0 thir chp (SCell).
5. Phuong phap theo diém 4, trong do tin hiéu diéu khién kiéu tht nhat duoc truyén dén
mét thiét bi ngudi ding khong day duy nhét, va tin hiéu diéu khién kiéu tht hai duge truyen
dén mot nhom thiét bi ngudi dung khong day.
6. Phuwong phap theo diém 4, trong d6 tin hiéu diéu khién kiéu thir nhit két hop voi kiéu ma
dinh danh tam thoi cia mang vo tuyén thi nhét (RNTI) va bao gdm truong cho phép chi
béo, va tin hiéu didu khién kidu thir hai két hop voi kiéu RNTI th hai.
7. Phwong phap theo diém 4, trong d6 khi khong nhan tin hi¢u diéu khién kiéu thit hai trén
tap tai nguyén dinh trudce, thue hién, boi thiét bi ngudi dung khéng day, hoat dong khaoi
dong.
8. Thiét bi mang khong day bao hiéu didu khién duong xudng, thiét bi nay bao gom:

it nhit mot bd xit 1y, duoc tao cau hinh dé tao ra tin hiéu diéu khién kiéu tht nhat,
trong d6 tin hiéu didu khién kiéu thtt nhat mang tép thong tin chi bao thir nhét, tip thong
tin chi b4o thir nhit bao gdm bd chi bao phan bang thong (BWP), b chi bdo song mang,
b6 chi béo I4p lich tai nguyén mién thoi gian, va bo chi béo chi bdo cau hinh truyén dan
(TCI);

tao ra tin hidu didu khién kiéu thir hai, trong d6 tin hidu diéu khién kiéu thit hai mang
tap thong tin chi bdo thit hai, tap thong tin chi bao thur hai bao gé)m chi bao danh thirc dé
bidu thi trang thai ddnh thirc hodc trang thai khong dénh thirc, trong do6 bo thong tin chi bdo
tha hai twong Gng véi chi bdo BWP phan bang thong va chi bao hoat dong cia 6 thu cip
(SCell); va

bo phat, duge tao cAu hinh dé truyén tin hiéu didu khién kiéu thi nhit dén it nhat

mdt thiét bi nguoi ding khong day;

110



43688 111/118

truyén tin hidu didu khién kiéu tha hai t6i it nhat mot thiét bi nguoi ding khong day
trong khoéang thoi gian khong hoat dong.
9. Thiét bi mang khong day theo diém 8, trong d6 tin hiéu diéu khién kiéu thir nhat duogc
truyén dén mot thiét bi nguoi ding khong day duy nhét, va kicu tin hiéu diu khién tht hai
duoc truyén dén mot nhom thiét bi nguoi dung khong day.
10. Thiét bi mang khong ddy theo diém 8, trong do tin hiéu diéu khién kicu tha nhit két
hop véi kiéu m3 dinh danh tam thoi ctia mang vo tuyén thir nhét (RNTI) va bao gdm trudng
cho phép chi béo, va tin hiéu diéu khién kiéu thtt hai két hop véi kidu RNTI thtt hai.
11. Thiét bi ngudi dung khong dy dé béo hiéu didu khién dudng xubng, thiét bi nay bao
gém:

bo thu, duge tao cAu hinh dé nhan tir thiét bi mang khong day, kiéu tin hiéu didu
khién th(r nhit trong khoang thoi gian hoat dong, va kidu tin hiéu diéu khién thir hai trong
khoang thoi gian khong hoat dong,

trong do kiéu tin hiéu didu khién thi nhét mang tap thong tin chi dan thi nhét, tap
thong tin chi bdo thir nhit bao gdm b chi bdo phan bang thong (BWP), bo chi bio song
mang, bd chi bao 1ap lich tai nguyén mién thoi gian, va bd chi béo chi bao céu hinh truyén
dan (TCI),

trong d6 kiu tin hiéu didu khién tht hai mang tap thong tin chi dan tht hai, tip
thong tin chi bo thir hai bao gdm chi bao danh thirc dé biéu thi trang thai danh thac hodc
trang thai khong danh thuec,

trong d6 bo thong tin chi bao thit hai tuong ung v6i chi bdo BWP phéan bing thong
va chi bao hoat dong ctia 6 thir cép (SCell).
12. Thiét bi ngudi ding khong day theo diém 11, trong do tin hiéu diéu khién kiéu tht nhat
duoc truyén dén mot thiét bi nguoi dung khong day duy nhét, va tin hidu diéu khién kiéu
thir hai duoc truyén dén mot nhom thiét bi nguoi dung khong day.
13. Thiét bi ngudi ding khong day theo diém 11, trong d6 tin hié¢u didu khién kiéu tht nhat
két hop v6i kidu ma dinh danh tam thoi ciia mang vO tuyén thi nhit (RNTI) va bao gdm
trudmg cho phép chi bdo, va tin hiéu diéu khién kiéu thir hai két hop voi kiéu RNTI tht hai.

111



43688 112/118

14. Thiét bj nguoi ding khong ddy theo didm 11, trong do6 khi khong nhén tin higu dieu
khién kidu th hai trén tap tai nguyén dinh trudc, thuc hién, béi thiét bi nguoi dung khong

day, hoat dong khoi dong.
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