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(21) 1-2021-07397

(57) Sang ché dé xuéat phuwong phap nhan thong tin diéu khién dudong xudng,
phuong phéap giri thong tin diéu khién duong xudng, thiét bi nguoi dung, va thiét
bi phia mang. Phuwong phap nhan bao gdm: nhan thong tin cau hinh ciia thong tin
diéu khién duong xudng (Downlink Control Information, DCI), trong d6 thong
tin cdu hinh bao gém thong tin chi thi vé vi tri cla truong muyc tiéu cia thiét bi
ngudi dung va chic ning dugc chi ra boi trudng muyc tiéu; nhan DCL; va lay
truong muyc tiéu trong DCI dua trén thong tin cau hinh, va lay thong tin chirc ning
dugc mang trong trudng muc tiéu.

Nhan thong tin ciu hinh ctia DCI, trong d6 thong tin ciu hinh bao gom 21
thong tin chi bao vé vi tri ciia trudong muc tiéu cua thiét bi nguoi dung va

churc nang dugc chi ra boi truong muc tiéu

\ 4

Nhan DCI - 22

A

Lay truong muc tiéu trong DCI dya trén thong tin ciu hinh, va lay thong / 23
tin chirc nang dugc mang trong trudong muc tiéu

Fig.2
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Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén linh vuc cong nghé truyén thong khong day, va cu thé hon 12
@& cap dén phuong phap nhan thong tin diéu khién dudng xubng, phwong phép giri thong

tin didu khién dudng xudng, thiét bi ngudi ding, va thiét bi phia mang.
Tinh trang ky thuit ciia sing ché

Trong k¥ thuét c6 lién quan, nhidu truong trong mét phan théng tin didu khién
dudng xubng (Downlink Control Information, DCI) c¢6 thé duoc str dung dé cho biét nhiéu
phén cua thiét bi ngudi ding (User Equipment, UE). Tuy nhién, mét phan DCI chi c6 thé

duoc st dung dé cho biét mot chirc ning, va tinh linh hoat kém.
Bén chét ky thuat ciia sing ché

Céc phuong 4n thuc hién clia sang ché dé xuat phuong phap nhan thong tin diéu
khién duong xudng, phuong phép giri théng tin diéu khién duong xudng, thiét bi ngudi
dung, va thiét bj phia mang, dé giai quyét vin dé ma mot phan DCI chi c6 thé chi ra mot

chttc nang va tinh linh hoat kém.
Pé khic phuc vén d8 k¥ thuat néu trén, sang ché duoc thuc hién nhu sau:

Theo khia canh thtr nhét, phwong 4n thuc hién ciia sing ché @ xuit phuong phép
nhén théng tin didu khién duong xudng, dwoc 4p dung cho thiét bi ngudi ding va bao gém

cac bude:

nhén théng tin ciu hinh ctia DCI, trong d6 théng tin cAu hinh bao gdm thong tin chi
thi v& vi tri cua trudng muc tiéu cta thiét bi ngudi dimg va chirc ning duge chi ra bsi

truong muyc tidu;
nhan DCI; va

14y trudng muc tiéu trong DCI dya trén thong tin cAu hinh, va ldy thong tin chirc

nidng dugc mang trong trudng muc tiéu.
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Theo khia canh tht hai, phuong an thyc hién ciia sang ché dé xuét phuong phép giri
thong tin diéu khién dwong xubng, dugc 4p dung cho thiét bi phia mang va bao gom céc

budc:

giri thong tin cAu hinh ctia DCI, trong d6 thong tin cAu hinh bao gbém théng tin chi
thi vé vi tri cla trudng muc tiéu cla thiét bi nguoi ding va chic ning dugc chi ra boi

trrong muyc tiéu; va
gtri DCIL.

Theo khia canh thi ba, phuong 4n thuc hién cta sing ché @ xuét thiét bi nguoi

ding, bao gdm:

md-dun nhén thir nhit, duoc cAu hinh d& nhan thong tin cAu hinh ctia thong tin didu
khién duong xudng DCI, trong d6 thong tin céu hinh bao gdm théng tin chi thi vé vi tri clia

tredng muc tiéu cta thiét bi nguoi dung va chie nang dugc chi ra béi trudng myc tiéu;
mo-dun nhén thi hai, dwoc cdu hinh dé nhan DCI; va

md-dun x4c dinh, dwoc cdu hinh dé 1iy trudng muc tiéu trong DCI dya trén thong

tin cAu hinh, va 14y thong tin chitc ning dugc mang trong trudng muc tiéu.

Theo khia canh thit tu, phwong an thuc hién cta sang ché @& xuét thiét bi phia mang,

bao gom:

mo-dun giri thir nhit, dwoc ciu hinh @8 gri thong tin cAu hinh cta DCI, trong d6
théng tin cAu hinh bao gdm thong tin chi béo vé vi trf ctia trudng muc tidu cta thiét bi

ngudi dung va chire niing dugc chi ra béi trudng muc tiéu; va
mot mo-dun giri thir hai, dwgc cu hinh dé giri DCL

Theo khia canh tht ndm, phuong an thuc hién cia sang ché d& xuét thiét bi ngudi
dung, bao gf‘)m bd xtt 1y, bd nh¢, va chuong trinh may tinh dugc luu trit trong b nhé va
c6 thé chay trén bd xtt ly, va khi chwong trinh mdy tinh dugc thuc thi béi bo xtt ly, cac
budc cua phuong phap nhan thong tin didu khién duong xudng & trén dugc thyuc hién.

N
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Theo khia canh thit s4u, phuong 4n thyc hién cla séng ché dé xuét thiét bi phia
mang, bao gém b6 xtr ly, bd nhg, va chuong trinh mdy tinh dwgce Iuwu trit trong b nhé va
¢6 thé chay trén bd xir 1y, va khi may tinh chuwong trinh dugc thye thi béi bo xir ly, cac

budc cua phuong phép gui thong tin diu khién duong xubng & trén duoc thuc hién.

Theo khia canh thi bay, phuong 4n thuc hién cta sang ché dé xuét phuong tién lru
trit ¢6 thé doc bai may tinh, trong d6 phuong tién luu trit co thé doc bai may tinh Iuu trit
chuong trinh*méy tinh, va chuong trinh may tinh dugc thuc thi béi b xir ly dé trién khai
céc bude ciia phuong phép nhén théng tin diéu khién duong xubng, hodc chuong trinh may
tinh duge thuc thi boi bd xtr Iy dé thuc hién cdc bude cuia phuong phép giri thong tin diéu

khién duong xudng & trén.

Theo cac phuong an thuc hién cia sang ché, thiét bi phia mang c6 thé cAu hinh dong,
bing cach sir dung théng tin ciu hinh ctia DCI, chirc ning dugc chi ra boi trudong muyc tiéu,

d& DCI c6 thé khong ¢b dinh chi ra mot chirc ning, do d6 cai thién tinh linh hoat cia DCL
MG ta vin tit cic hinh vé

Céc uu didm va loi ich cua sang ché s& tré nén rd rang hon d6i voi ngudi cé trinh
dd trung binh trong cung linh vuc k¥ thuét thong qua phan mé ta chi tiét cdc phuong én
thuc hién ctia sang ché. Cé4c hinh vé& kém theo chi nhim muc dich minh hoa ma khéong giéi
han pham vi clia sang ché. Trén céc hinh V&, céc s6 tham chibu giéng nhau biéu thi cac

thanh phén giéng nhau. Trong d6:

Fig.1 13 so dd cAu tric minh hoa hé théng truyén thong khong day theo phuong 4n

thuc hién cua sang che;

Fig.2 14 Iuvu d minh hoa phuong phép nhén thong tin didu khién duong xudng theo

phuong 4n thuc hién cia sang ché;
Fig.3 1 so d6 cAu tric ctia DCI theo phuong 4n thyc hién cia sing ché;
Fig.4 13 so d6 cAu tric cia DCI theo phuong 4n thuc hién khac ctia séng ché;

Fig.5 1a so d6 cAu tric ctia DCI theo phuong 4n thyc hién khéc nita ctia sang ché;
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Fig.6 12 Iuu dd minh hoa phwong phap gt thong tin didu khién duong xudng theo

phuong an thyc hién cua sang ché;

Fig.7 1a so dd cAu tric gian lwge minh hoa thiét bi nguoi ding theo phuong 4n thuc

hién cua sang che;

Fig.8 1a so dd cAu trac gian luge minh hoa thiét bi phia mang theo phuong 4n thyc

hién cla sang che;

Fig.9 1a so dd cAu tric gian lwgc minh hoa thiét bi nguoi ding theo phuong én thyc

hién khac cta sang ché;

Fig.10 14 so db cAu tric gian luge minh hoa thiét bi nguoi ding theo phuong an thuc

hién khéc nita cla sdng che; va

Fig.11:1a so dd cAu tric gian lugc minh hoa thiét bi phia mang theo phuong 4n thuc

hién khéc cua sang cheé.
M0 ta chi tiet sing che

Sau déy, cac giai phap k¥ thuit cia sang ché s& dugc boc 1 18 rang hon thong qua
c4c phuong 4n thyc hién cing véi cac hinh v& kém theo. RS rang, cac phwong an thyc hién
dugc md ta chi nhdm muc dich minh hoa ma khong giéi han pham vi cia sang ché. Dya
trén cac phuong an thyc hién cta sang ché, tit ca cac phuong 4n thuc hién khéc duge dua
ra bdi ngudi c6 trinh d6 trung binh trong cung linh vuc k§ thuat ma khong can nd luc séng

tao van thudc pham vi ctia sdng che.

Céc thujt ngit “bao gdm” va bat ky bién thé ndo khic trong sang ché nay c6 y nghia
bao ham nhung khong loai trir, vi du: quy trinh, phuong phéap, hé théng, san phdm, hoic
thiét bi bao gém danh sach c4c budc hodc cac don vi khong bi gidi han ddi voi cac bude
hodc cac don vi duogc liét ké, ma co thé bao gém cac budc hodc cac don vi khac khong
duoc liét ké r6 rang hodc vbn c6 d6i v6i quy trinh, phuong phép, hé théng, san phém, hoac
thiét bi d6. Thém vao d6, “va/hodc” duge st dung dé chi it nhat mot trong céc dbi tugng
duoc két ndi, vi du: A va/hodc B chi ra ba trudng hop: chi A tdn tai, chi B tOn tai, vaca A

va B ton tai.
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A

Trong cac phuong &n thyc hién cla sang ché, cac thuat ngit nhu “vi du” hodc “cu
thé nhu” duoc sir dung d8 thé hién vi dy, hinh minh hoa hodc cdc m6 ta. Phuong an thuc
hién hodc so d6 thiét ké bat ky dugc mo ta 1a “vi dy” hodc “cu thé nhu” trong cac phuong
an thuc hién ctia sang ché khong dwoc hidu 1a duge wu tién hode c6 1oi thé hon so véi cac
phuong an thyc hién hodc so dd thiét ké khac. Cu thé, cac thuat ngit nhu “vi du” hodc “cu

thé nhu” duge sir dung dé trinh bay cac khéi niém lién quan mot cach cu thé.

Céc phuong an thuc hién cua sang ché duoc md ta sau day c6 tham chiéu dén céc
hinh vé& kém theo. Phuong phap nhén thng tin diéu khin duong xubng, phuong phap giri
thong tin diél:l khién duodng xuéng, thiét bi nguoi ding, va thiét bi mang duogc d@ xuét trong
cac phuong an thuc hién cia sang ché c6 thé duge 4p dung cho hé théng truyén thong
khong day. Hé théng truyén thong khong day c6 thé st dung hé théng 5G, hé théng tién
héa 1au dai (Evolved Long Term Evolution, eLTE) hodc hé théng eLTE tiép theo.

Fig.11a so d cutrtic so d6 minh hoa hé théng truyén thong khong ddy theo phuong
4n thuc hién cia sang ché. Nhu duge minh hoa trén Fig.1, hé théng truyén théng khong
day c6 thé bao gdm thiét bi phia mang 11 va thiét bi ngudi ding 12, va thiét bi ngudi ding
12 ¢6 thé dugc két ndi voi thiét bi phia mang 11. Trong tng dung thuc té, két nbi giita cac
thiét bi n6i trén c6 thé 1a két ndi khong day. D& thé hién mot cach thudn tién va tryc quan

mbi quan hé két ndi gifta cac thiét bi, duong lién nét duoc st dung dé minh hoa trén Fig.1.

Cén Iuu ¥ ring hé thong truyén thong néi trén c6 thé bao gdm nhiéu phan thiét bi
nguoi dung 12, va thiét bi phia mang 11 c6 thé truyén théng véi (truyén tin hiéu hodc

truyén dit lidu t6i) nhidu phin cla thiét bi nguoi dung 12.

Thiét bi phia mang 11 duoc dé xuét theo phuong 4n thyc hién cia sing ché c6 thé
la tram géc, va tram géc 6 thé 1a tram gbc duge st dung chung, hodc c6 thé 13 tram géc
nut 44 phat trién (evolved node base station, eNB), hodc c6 thé 1a thiét bi nhu thiét bi phia
mang (vi du: tram gbc niit thé hé tiép theo (next generation node base station, gNB) hodc
diém truyén va nhan (transmission and reception point, TRP)) hodc 6 trong hé théng 5G,
hoic thiét bi bén mang trong hé thdng truyén thong phat trién tiép theo. Tuy nhién, viéc st

dung céc tir ngit khong bi gidi han.

Thiét bi nguoi dung 12 dugc dé xuét theo phuong 4n thuc hién cta sang ché co thé
14 dién thoai di dong, may tinh bang, médy tinh x4ch tay, may tinh c4 nhan siéu di dong
5
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(Ultra-Mobile Personal Computer, UMPC), mdy tinh siéu di dong, tro ly k§ thuat s6 ca
nhan (Personal Digital Assistant, PDA) hodc tuong tw. Nguoi c6 trinh d6 trung binh trong

cung linh vyc k¥ thuat hiéu 15 ring viéc st dung céc tir ngir khong bi gidi han.

Tham khao Fig.2, Fig.2 14 luu d5 minh hoa phuong phap nhén thong tin diéu khién
duong xubng (DCI) theo phuong 4n thyc hién cla sang ché. Phuong phap nhén dugc 4p

dung cho thiét bi nguoi dung va bao gbm céc budc sau:

Budc 21: Nhén thong tin ciu hinh ctia DCI, trong d6 thong tin cAu hinh bao gdm
thong tin chi béo vé& vi tri clia trudng muc tiéu cla thiét bi nguoi ding va chie ning duge

chi ra bdi trudng muc tiéu.
Thong tin cAu hinh c6 thé duge gbi bang cach st dung tin hiéu 16p cao hon.

Gia dinh ré’mg DCI c6 céc X bit va vi tri cua trrong muc ti€u co thé 13, vi du, céc bit

A1B (bit thir A; dén bit thi By).
Budc 22: Nhan DCL

DCI la thong tin diéu khién duong xubng duwgc mang béi kénh didu khién vat ly
duong xubng (Physical Downlink Control Channel, PDCCH) va dugc phén phéi bai phia

mang t6i thiét bi ngudi ding.

Budc 23: Ly truong muc tiéu trong DCI dya trén thong tin cAu hinh, va 14y théng

tin chirc nang dugc mang trong trudng muc ticu.

Vi du: chirc niing dugc chi ra béi trudng muc tiéu 13 chirc ning danh thire hodc chire
ning ngl. Sau khi c¢é duogc trudng muc ti€u, thiét bi nguoi dung xac dinh thong tin chirc
ning duoc mang trong trudng muc tiéu. Gia sir rang thong tin chitc ndng 14 1, né chi ra
chirc nang danh thic. Trong trudng hop nay, thiét bi ngudi dung thyc hién hanh vi danh
thirc. Gia st ring thong tin chirc ndng 14 0, né chi ra chirc ning ngu. Trong trudng hop nay,

thiét bi ngudi dung thuc hién hanh vi ngu.

Theo phuong an thuc hién cta sang ché, su tuong tmg gifta thong tin chirc ndng va
chirc ning c6 thé dugc chi dinh trong giao thic, hodc ¢6 thé dugc ciu hinh béi thiét bi phia

mang bing céch st dung thong tin cAu hinh.
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Theo phuong an thyuc hién clia sang ché, sau khi thu dugc thong tin chirc ning mang
trong trudng muc tiéu, hanh vi cua thiét bi ngudi ding c6 thé duoc x4c dinh dua trén thong

tin chirc nang.

Theo cac phuong 4n thuc hién cua sang ché, thiét bi phia mang c6 thé cAu hinh dong,
béng cach str dung thong tin c4u hinh ctia DCI, chtrc ning dugc chi ra boi truong muc ti€u,
@ DCI c6 thé khong con chi ra mot chire nang c6 dinh, do d6 cai thién tinh linh hoat ctia
DCIL

Theo phuong 4n thyc hién cua sang ché, c6 thé tuy chon, DCI bao gdm trwdng myc
tidu ctia it nhAt mot thiét bi ngudi ding. Néi cach khac, trong mot phén ctia DCL, nhiéu
trudng co thé dugc str dung d8 biéu thi cing mot thiét bi ngudi dung, do d6 nhiéu chirc

nang cua mot thiét bi ngudi dung co thé duoc chi ra trong mot ph?m cua DCL

Fig.3 1a so dd céu trac gian luge cua DCI theo phuong 4n thuc hign cua séng ché.
Gia dinh ring c6 téng s X bit trong DCI va vi tri ctia trudng muyc tiéu tuong ng voi thiét
bi ngudi ding ctia ngudi ding 1 12 céc bit (bit) A1 dén B va cac bit A3 dén Bs. Céc bit A,
dén B1 ¢6 thé chi ra chitc ning 1, va céc bit tir Az dén B3 ¢6 thé chi ra mdt chirc ning 3;
n6i céch khéc, hai trudng c6 thé duge sit dung trong mét phin ctia DCI dé chi ra hai chirc

nang khac nhau ctia ngudi dung 1.

Theo phuong 4n thyc hién ciia sang ché, c6 the tiy chon, mdi trudng muc tiéu chi
ra it nhat mot chirc ndng. N6i cach khéc, mdi trudng muc tiéu b thé chi ra mdt hodc nhicu

chirc ning, do d6 DCI chi ra nhidu chiic ning hon va hiéu qua hon.

Fig.4 1a so d céu triic ctia DCI theo phuong 4n thuc hién khéc cia sing ché. Gia
dinh ring c6 tdng cong X bit trong DCI va vi tri clia trudng muc tiéu tuong ng voi thiét
bi ngudi ding ctia nguoi dung 1 1a cdc bit A dén B1 va cac bit A3 dén Bs. Cac bit A1 dén
B c6 thé chi ra ba chirc ning (mot chirc ndng 1, mdt chirc nang 2, va mot chtic ndng 3) va
céc bit tir A3 dén B3 ¢6 thé chi ra hai chtic ning (mdt chirc ning 5 va mét chirc nang 6).
Noi céach khéac, hai trudng cod thé dugc st dung trong mot ph?m ctia DCI d chi ra nhiéu

hon hai chirc ning ciia nguoi dung 1.

Theo phuong an thuc hién cua sang ché, c6 thé tiy chon, chirc néng bao gdm it nhét

mdt trong so cac chuc ndng sau:

5
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(1) Chirc ning danh thirc hodc chirc ndng ngu.

Khi phat hién trudong muc tiéu trong DCI cho biét chitc ning danh thirc, thiét bi
ngudi dung s&€ danh thirc & DRX tiép theo.

Khi phét hién tredong muc tiéu trong DCI cho biét chirc ning ngy, thiét bi nguoi

dung c6 thé chuyén sang trang thai ngu.
(2) Chtrc nang huéng dn gidm hodc ting vi tri gidm sat (monitoring) PDCCH.

PDCCH dé cap dén kénh diéu khién vt Iy duong xudng. PDCCH mang thong tin
1ap lich va thong tin diéu khién khac, cu thé bao gdm dinh dang truyén, phan b tai nguyén,

cép 1ap lich dudng 1én, didu khién cong sudt, thong tin truyén lai dudng Ién, v.v...

Trong v6 tuyén mé&i (New Radio, NR), PDCCH cAu hinh tai nguyén mién thoi gian-
tan s6 (cach 4nh xa phin tir kénh didu khién dén nhém phan tir tai nguyén (CCE-to-REG),
vi trf cia khéi tai nguyén vat Iy mién tin s CCE (PRB), va d9 dai ky hiéu mién thoi gian)
bang cach st dung tap tai nguyén didu khidn (CORSESET), va c4u hinh céc vi tri mién
thoi gian-tﬁn s6 (vi trf ky hiéu c6 PDCCH dugc dinh vi, vi tri cua khe (slot), va tuong t)
ctia cac ing ctr vien PDCCH (PDCCH candidates) bing cach sir dung khong gian tim kiém
(searchSpace?. Thiét bi ngudi ding c6 thé 14y duogc vi tri ctia cac tng vién PDCCH bing

cach cAu hinh vi tri tAn sd thoi gian dd néu & trén.
(3) Chirc ning huéng dan giam hodc ting sb lugng phat hién mu PDCCH.

(4) Chirc ning hudng dan giam hozc ting s6 luong céc phét hién don vi kénh didu
khién (CCE).

(5) Chirc néng cho biét s6 luong 16p da dau vao da dAu ra MIMO duoc sir dung dé

nhén hoac gui.
(6) Chirc ning cho biét s6 lugng sng-ten nhan hodc gui dugce st dung.
(7) Chirc nang kich hoat giri tin hiéu tham chiéu théng tin trang thai kénh (CSI-RS).
(8) Chuc nang kich hoat giri tin hi¢u tham chiéu theo dai (TRS).

(9) Chtrc ning kich hoat bao céo thong tin trang thai kénh (CSI).

8
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(10) Chttc nang huéng din chon lap lich giita khung con hodc 14p lich trong khung

con.
(11) Chirc ning huéng din chon céc gié trj KO hodc K2 khac nhau.

Tham 'sb thoi gian ctia yéu cau lap lai tu dong két hop (Hybrid Automatic Repeat
reQuest, HARQ) dugc xéc dinh nhu sau:

KO 12 d6 tr8 gira cép duong xudng (Downlink grant, DL grant) va nhén dit ligu DL
twong tmg (PDSCH), va thuong dugc biéu thi bang cach sir dung mot khe 1am mitc d9 chi

tiét.

K1 13 d6 tré gitta nhan DL (PDSCH) va truyén HARQ tuong tng (HARQ-ACK)
trén mot dudng 1én (Uplink, UL), va trudng chi béo thoi gian PDSCH-to-HARQ trong DCI
dugc st dung dé chi ra thong tin K1, va thudng duge chi ra béng cach st dung mdgt khe

lam murc d0 chi tiét.

K2 14 db tré gitta qu4 trinh nhan cip UL va truyén dit liéu UL (PUSCH) trén DL, va
thuong duge thyc hién trong DCI va thudong duge chi ra bang cach str dung mot khe lam

mirc do chi ti€t.

K3 12 d6 tré giita qu trinh nhdn ACK/NACK trén UL va qua trinh truyén lai dir liéu
DL (PDSCH) tuong tng.

Trong dinh nghia & trén vé tham s6 thoi gian cia HARQ, KO 1a khoang thoi gian
gifta viéc cAp duong xudng va nhan dit liéu DL (PDSCH) twong tmg. Khi K0 =0, PDCCH
va PDSCH duoc nhén tai cing mot khe, duge goi 12 14p lich ndi khung. Khi K0> 0, PDCCH
va PDSCH khéng duoc nhan tai cing mot khe, dugc goi la 18p lich lién khung con.

(12) Cho biét chi s ctia mot phan béng thong (Bandwidth Part, BWP).

Khai niém BWP duoc gi6i thidu trong NR. BWP d& cap dén mot tap cac khoi tai
nguyén vat ly (PRB) lién tiép trong ciu hinh gia tri séng mang nhét dinh (vi du: khoang
cach song mang con hodc tién t6 chu ky) wi. Trong NR, s6 luong tdi da cac PRB duge phép
trong tap va sb luong t6i thiéu cua cac PRB dugc phép trong tap dugc trinh bay & bang

sau:
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Bang 1. S6 hrong tai nguyén PRB trong cAu hinh gi4 tri song mang cu thé i

po | NEso| NE | Vel | Med MO ta
0 24 275 24 275 15 kHz
1 24 275 24 275 30 kHz
2 24 275 24 275 60 kHz
3 24 275 24 275 120 kHz
4 24 138 24 138 240kHz
5 24 69 24 69 480 kHz

Thiét bi ngudi ding c6 thd duge cdu hinh v6i mot hodc nhiéu BWP, va chi mot
BWP duoc kich hoat ciing mét Ic. Thiét bi ngudi ding ¢6 thé khong cin nhan hogc khong
duge phép gui kénh chia sé vat ly duong xubng (PDSCH) hoic PDCCH khéc véi BWP
duoc kich hoat.

(13) Chtrc nang kich hoat BWP hodc huy kich hoat BWP.

Theo phuong an thuc hién cla sing ché, c6 thé tiy chon, thong tin chirc ning thu
dugc mang trong trudng muc tiéu bao gbm: thu thap, dya trén sy tuong tmg gifta thong tin
trang thai va chiic ning, thong tin chirc ning dugc mang trong trudng muyc tiéu, trong do

thong tin trar{g thai bao gbm it nhat mot trong nhitng thong tin sau:
trang thai ctia thiét bi ngudi dung;
dinh dang ctia DCI; va

truong chi bao thir nhét trong DCI, trong d6 thong tin dugc mang trong trudng chi

bao thir nhét dugc sit dung dé cho biét chitc ning dugc chi ra béi trudng muc tiéu.

Theo phuong an thuc hién cla sang ché, cac chirc ning duoc chi ra boi trudng muyc
tieu c6 thé gibng hodc khic nhau khi thong tin trang thai khdc nhau. N6i cach khac, dua
trén thong tin trang thai khac nhau, chirc ndng dugc chi ra boi trudng muc tiéu ¢6 thé thay

dbi, do d6, céch thirc biéu thi DCI linh hoat hon.

10
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Theo phuong 4n thyc hién cla sang ché, su twong tng gifta thong tin trang thai va

chirc ning dugce cAu hinh trén phia mang hodc dugc chi dinh trong giao thuc.

Theo phuong 4n thuc hién cia sang ché, trang thai ctia thiét bi ngudi dung bao gbm

it nhat mot trong nhitng trang thai sau:
trang thai hoat dong (Active Time);
trang thai khong hoat dong (non Active Time);
trang théi chay drx-onDurationTimer (b0 hen gio tiép nhan khong lién tuc);

trang thai chay drx-InactivityTimer (b hen gi¢ khong hoat dong tiép nhan khong

lién tuc);

trang thai chay drx-RetransmissionTimerDL (b hen gio truyén lai duong xudng

tiép nhéan khong lién tuc);

trang thai chay drx-RetransmissionTimerUL (b hen gio truyén lai dudng 1én tiép

nhén khong lién tuc);

trang thai chay ra-ContentionResolutionTimer (b$ hen git giai quyét tranh chép
truy c4p ngiu nhién); va

trang thai DRX OFF.
Y nghia ctia trang thai hoat dong da n6i & trén nhu sau:

Khi DRX duoc ciu hinh cho thiét bi nguoi dung, trang thai hoat dong (hodc dugc

goi 14 thoi diém hoat dong) bao gbm cac trudng hop sau:
Khi b6 hen gio sau dang chay:
drx-onDurationTimer, hodc
drx-InactivityTimer, hodc
drx-RetransmissionTimerDL, hodc

drx-RetransmissionTimerUL, hodc

11
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ra-ContentionResolutionTimer;
6 mdt yéu cau lap lich dé giri (Scheduling Request) trén PUCCH.

Trong phin m& dau truy cip ngiu nhién duva trén tranh chép, d6i v6i phan m& dau
truy cap nghu nhién khong dugc chon béi thuc thé kiém soat truy cdp phuong tién (MAC),
sau khi nhin dugc thanh cong phan hdi truy cap ngau nhién (RAR), mot PDCCH m6i dugc
truyén cho biét mo6t 6 khong nhan dugc s6 nhan dang tam thoi cia mang vo tuyén

(C-RNTI) dé giri dén thuc thé MAC.

Vi du: trudong muc tiéu A trong DCI cho biét céc chitc ning khac nhau khi thiét bi
nguoi diing & céc trang thai hoat dong khéc nhau (vi du: trang thai hoat dong va trang thai
khoéng hoat dong). Khi thiét bi nguoi ding & trang thai khong hoat dong, trudng muc tiéu
A duoc st dung dé huéng dan danh thirc thiét bi ngudi dung (tlr trang thai khong hoat dong
sang trang thai hoat dong). Khi thiét bi nguoi dﬁng & trang thai hoat dong, trudng muc ti€u
khong dugce su dung dé chi thi danh thire thiét bi ngudi dung nita, ma duge st dung dé chi
ra mot chirc ning khéc, cu thé nhu chirc ning ngn hodc hudng din giam phét hién thong
béo didu khién. Vi dy, théng tin didu khién 1a vi tri phat hién PDCCH, s luong phét hién
mu PDCCH hodc CCE.

Vi du khéc, trudng muc tiéu B trong DCI chi ra céc chirc ning khdc nhau ¢ cac trang
thai DRX khac nhau. Khi thiét bi ngudi dung & trang thai DRX OFF, truong muc tiéu B
duoc stt dung cho chitc nang danh thirc. Khi thiét bi nguoi dung & trang thai chay drx-
onDurationTimer hodc trang thai drx-InactivityTimer, trudng muc ti€u B dugc sit dung
cho chttc niang ngt hodc huéng dan gidm phat hién thong bao didu khién. Vi dy, thong tin
didu khién 1a.vi trf phat hién PDCCH, sb lugng phét hién mi PDCCH hozc CCE.

Vi du khéc, khi trudng chi bdo trong DCI dugc sir dung dé chi ra mot chitc ning
cua trudong muc tiéu cu thé, vi du: khi céc bit 0 dén 1 (trudng chi bao) cuia DCI 1a “00”, né
chi ra ring trudng muc tiéu C trong DCI 12 chi s& ciia BWP, va khi céc bit tir 0 dén 1 clia
DCI 14 “01”,n6 chira réng truong muc tiéu C trong DCI 1a 1€nh dé kich hoat/hty kich hoat
BWP.

12
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Theo phuong an thuc hién cua sang ché, c6 thé tuy chon, thong tin cAu hinh con bao
gbm truomg chi bao tht hai dugce sir dung dé chi ra séng mang twong g voi chitc ning

duoc chi ra boi truong muc tiéu.

Tham khao Fig.5, theo phuong an thuc hién duoc minh hoa trén Fig.5, thong tin ciu
hinh bao gém:

thong tin chi din vé vi trf cua truong muc tiéu clia thiét bi ngudi ding; vi dy, trudng
muc tiéu cua thiét bi ngudi ding tuong Ung véi nguoi ding 1 1a céc bit Ay dén B1 va céc

bit A3z dén Bs; va

chtrc ning duoc chi ra boi trudng muc tiéu; vi dy, cdc bit A1 dén By biéu thi chitc

ning 1 va céc bit A3 dén B; chi ra chirc ning 3.

Trudng chi bao th hai duge st dung dé chi ra séng mang tuong (mg voi chirc ning
duoc chi ra boi truong muc tiéu. Vi dy, chirc ndng dugc chi ra béi cac bit Ay dén B; tuong
ting véi DCI trén séng mang 1, va chirc nidng 3 duoc chi ra boi céc bit As dén B3 tuong

tmg v6i DCI trén séng mang 2.

Ngoai ra, ngoai phuong phdp dd néu ¢ trén dé x4c dinh séng mang tuong tmg voi
truong chi thi dua trén thong tin cAu hinh, thong tin vé séng mang tuong Ung voi thiét bi
ngudi ding c6 thé dugc dua vao DCL Thiét bi ngudi ding tim hidu séng mang twong tng

v6i treomg chi bao bang cach doc thong tin trong DCL

Tham khéo Fig.6, phuong an thuc hién cuia sang ché @& xuét phuong phap giri thong
tin didu khién duong xubng, duge ap dung cho thiét bi phia mang. Phuong phap bao gom

cac budc sau:

Budc 61: Giri thong tin cAu hinh cia DCI, trong d6 théng tin c4u hinh bao gdm
thong tin chi béo v& vi tri clia trudng muc tiéu cia thiét bi nguoi ding va chirc nang dugc

chi ra boi trudng muyc tiéu.
Buéc 62: Gui DCL

Theo phuong an thyc hién cla sing ché, thiét bi phia mang c6 thé cAu hinh dong,

bing cach sir dung thong tin cAu hinh ctia DCI, chtrc ning duoc chi ra bdi truong muc tiéu
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ctia thit bi ngudi ding, @& DCI khong con chi ¢ dinh mét chitc nang, do d6 céi thién tinh
linh hoat cua DCI.

Theo phuong an thuc hién cla sang ché, c6 thé tiy chon, DCI bao gém tredng muc
tiéu clia it nhat mot thiét bi ngudi ding. N6i cach khéc, trong mot phén ctia DCI, nhiéu
trudng co thé duoc st dung dé biéu thi cing mot thiét bi ngudi dung, do d6 nhiéu chirc

ning ctia mot thiét bi ngudi dung c6 thé dugc chi ra trong mot phén ctia DCL

Theo phwong 4n thyuc hién cta sang ché, c6 the tuy chon, mbi trudng muc tiéu chi
ra it nhat mot chirc ning. N6i cach khéc, mdi trudong muc tiéu c6 thé chi ra mdt hodc nhicu

chirc ning, do d6 DCI chi ra nhiéu chirc ning hon va hiéu qué hon.

Theo phuong an thyc hién cla sang ché, c6 thé tiy chon, DCI bao gém it nhét hai
trudng chi ra thiét bi ngudi dung khac nhau, néi cach khdc, céc chi bao cua nhiéu phin

thibt bi ngudi ding c6 thé dugc két hop thanh mot DCT dé truyén, do d6 DCI hiéu quéa hon.

Tham khao Fig.3, DCI trén Fig.3 c6 thé chi ra hai phan thiét bi ngudi ding cung
mot lic: ngudi ding 1 va ngudi dung 2. Vi tri clia céc trudng twong ing voi thiét bi nguoi
ding ciia ngudi dimg 1 13 cac bit Ay dén By va céc bit As dén Bs. Vi tri cla cdc trudng

tuong tmg véi thiét bj ngudi ding ctia ngudi ding 2 1a cac bit Az dén Bo.

Theo phuong an thyc hién cta sang ché, c6 thé tily chon, cac chitc ning dugc chira
boi it nhat hai truomg dugc hd trg trong DCI 1a khéc nhau; néi cach khac, mot phan ctia
DCI ¢6 thé chi ra nhiéu chirc ning. Tham khao Fig.3, DCI trén Fig.3 ¢6 thé chi ra ba chuc

ning (chirc ning 1, chitc ning 2, va chirc ning 3) ciing mot luc.

Theo phuong 4n thyc hién cla sang ché, mot phan DCI ¢6 thé chi ra nhiéu chirc
ning khac nhau ctua nhiéu phin thiét bi ngudi ding, va hiéu qua chi bao ctia DCI tuong d6i

cao.

Theo phuong an thyc hién cua sang ché, c6 thé tuy chon, c6 cac truong N trong
DCI, céc truong M cd thé dugc st dung lam trudng muc tiéu dé biéu thi chic ning cua
thiét bi ngudi dimg, vA M nho hon hodc bang N. Noi cach khac, chirc néng & trén c6 thé

duge cAu hinh dong cho tét ca céc trudng M.

14
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Theo phuong an thuc hién cla sing ché, c6 thé tiry chon, chirc ning bao gbm it nhét

mot trong cac chirc ndng sau:
chirc r;éng danh thirc hodc chirc ndng ngu;
chirc ning giam hodc tang vi tri gidm sat PDCCH;
chirc ning giam hoic ting s6 lugng phat hién mu PDCCH;
chtrc ning gidm hoic tang sé lugng phat hién CCE;
chirc ning cho biét s6 lugng céc 16p MIMO dé nhan hodc gii;
chirc ning cho biét sb luong #ng-ten nhan hodc gui;
chirc nang kich hoat gui CSI-RS;
chtre ning kich hoat gtri TRS;
chirc ning kich hoat bao cédo CSI;
chirc ning lwa chon 14p lich lién khung con hodc 18p lich ndi bo khung con;
chirc niing chon céc gié tri KO hodc K2 khac nhau;
chtrc nang chi ra chi s6 cia BWP; va
chirc niing kich hoat BWP hodc huy kich hoat BWP.

Theo phuong an thuc hién cla sang ché, c6 thé tiy chon, thong tin cAu hinh con bao
gbm su twong mg gitta thong tin trang thai va chic nang, va thong tin trang thai bao gbm

it nhat mot trong nhitng thong tin sau:
trang thai ciia thiét bi ngudi dung; va
dinh dang ctia DCL

Théng tin duge mang trong trudng chi béo thir nhét dugc sir dung dé cho biét chire

ning dugc chi ra boi trudng muc tiéu.

15
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Thong tin trang thai khac nhau cho biét cing mét chirc ning dugc chi ra béi trudong

muc tiéu hodc céc chitc nang khac nhau dugc chi ra boi trudng muc tiéu.

Theo phuong an thuc hién cla sang ché, c6 thé tiy chon, trang thai cua thiét bi

ngudi ding bao gém it nhéit mot trong nhitng trang thai sau:
trang thai hoat dong;
trang thai khong hoat dong;
trang thai chay drx-onDurationTimer;
trang thai chay drx-Inactivity Timer;
trang théi chay drx-RetransmissionTimerDL;
trang thai chay drx-RetransmissionTimerUL;
trang thai chay ra-ContentionResolutionTimer; va
trang thai DRX OFF.
Y nghia ctia trang thai hoat dong trén ddy nhu sau:

5

Khi DRX duogc cAu hinh cho thiét bi ngudi dung, trang thai hoat dong (hodc dugc

goi 1a thoi diém hoat dong) bao gbm cac trudng hop sau:
Khi b6 hen gio sau dang chay:
drx-onDurationTimer, hodc
drx-InactivityTimer, hodc
drx-RetransmissionTimerDL, hodc
drx-RetransmissionTimerUL, hodc

ra-ContentionResolutionTimer;

c6 yéu cau 14p lich (Scheduling Request) dé guri trén PUCCH.
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Trong phin mé dAu truy cép nghu nhién dya trén tranh chép, d6i v&i phdn m& dau
truy cép ngiu nhién khong dugc thuc th& MAC chon, sau khi nhan thanh céng phan hoi
truy cap ngiu nhién (RAR), m6ét PDCCH méi duoc truyén cho biét C-RNTI s& dugc giri
dén thuc th8 MAC khong nhan duge.

Theo phuong 4n thyc hién cua sing ché, thong tin cAu hinh con bao gbm trudng chi
thi thir hai dugc st dung d& chi ra séng mang tuong Ung véi chiic ning dugc chi ra boi

treong muc tiéu.

Tham khéo Fig.7, phuong an thyc hién ctia sang ché @& xuit thiét bi ngudi dung 70,

bao gdm:

mé-dun nhan thir nhat 71, duoc cAu hinh dé giri thong tin céu hinh ctia DCI, trong
d6 thong tin cAu hinh bao gbm thong tin chi bao v& vi tri cla trudng muc tiéu ciia thiét b

ngudi ding va chitc nang dugc chi ra béi trudng muyc tiu; va
m6-dun nhan thit hai 72, duoc cAu hinh dé nhan DCT; va

m6-dun xac dinh 73, duge ciu hinh dé 14y trudng muc tiéu trong DCI dya trén thong

tin cAu hinh va ldy thong tin chtic ndng dugc mang trong trudng muc tiéu.
C6 thé tiy chon, DCI bao gém truong muc ti€u cua it nhét mot thiét bi nguoi ding.
C6 thé tiy chon, mdi trudng muc tiéu chi ra it nhét mét chirc ning.
C6 thé tuy chon, chitc nang bao gdm it nhat mdt trong nhiing chéc ning sau:
chirc ning danh thirc hodc chitc nang ng;
chirc néing gidm hodc tang vi tri giam sat PDCCH;
chirc ndng gidm hodc ting s6 lugng phét hién ma PDCCH;
chirc ning giam hodc ting s6 lugng phat hién CCE;
chitc ning cho biét s& lugng céc 16p MIMO dé nhan hoic gi;

chtrc ning cho bict s0 lugng dng-ten nhén hodc gii;
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chirc ning kich hoat giri kénh CSI-RS;

chtrc ning kich hoat giri TRS;

chtrc ning kich hoat béo cao CSI;

chirc nang lua chon 14p lich lién khung con hodc 14p lich ndi bd khung con;
chitc niing chon céc gid tri KO hodc K2 khac nhau;

chirc ndng chi ra chi s6 cia mot phan bing thong BWP; va

chirc niing kich hoat BWP hodc huy kich hoat BWP.

C6 thé tiry chon, thong tin chtrc nang thu thip duge mang trong truong muc ti€u bao

gom:

thu dugc, dua trén su trong tmg gita thong tin trang thai va chirc ndng, thong tin
chirc ning dugc mang trong trudng muc tiéu, trong d6 thong tin trang thai bao gbm it nhit

mdt trong nhiing thong tin sau:
trang th4i cta thiét bi ngudi ding;
dinh dang ctia DCI; va

truong chi bao thir nhét trong DCI, trong d6 thong tin dugc mang trong trudng chi

béo thir nhit dugc st dung dé chi ra chitc ndng dugc chi béo boi trudng myc tiu.

C6 thé tily chon, sy twong Umg gifta thong tin trang thdi va chirc ndng dugc céu hinh

trén phia mang hodc dugc chi dinh trong giao thirc.

C6 thé tily chon, trang thai cia thiét bi ngudi ding bao gdm it nhit mot trong nhimg

trang théi sau:
trang thai hoat dong;
trang thai khong hoat dong;

trang théi chay drx-onDurationTimer;
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trang thai chay drx-InactivityTimer;

trang thai chay drx-RetransmissionTimerDL;
trang thai chay drx-RetransmissionTimerUL;
trang thai chay ra-ContentionResolutionTimer; va
trang thai DRX OFF.

5

C6 thé tuy chon, thong tin c4u hinh con bao gbm thém trudng chi béo thir hai duoc

sir dung dé chi ra séng mang twong tmg v6i chirc ndng dugc chi ra bdi trudng muyc tidu.

Tham khéo Fig.8, phuong 4n thuc hién cta sang ché d& xuét thiét bi phia mang 80,

bao gom:

mo-dun giri thir nhat 81, duge cdu hinh @& giri thoéng tin c4u hinh ctia DCI, trong d6

thong tin cAu hinh bao gbm thong tin chi din vé vi trf clia trudmg muc tiéu ca thiét bi

nguoi ding va chirc ning dugce chi ra béi truong muc tiéu; va

nhau.

mo-dun giri tht hai 82, dugc cdu hinh dé giri DCL.
C6 thé ty chon, DCI bao gdm trudng muc tiéu cua it nhat mot thiét bi ngudi ding.

C6 thé tiy chon, mdi trudng muc tiéu chi ra it nhit mot chitc ning.

C6 thé tity chon, DCI bao gdm it nhét hai trudng cho biét thiét bi ngudi ding khac

C6 thé tiry chon, DCI bao gém it nhét hai trudng chi ra cac chire ning khac nhau.
C6 thé tiry chon, chitc ning bao gbm it nhat mot trong nhitng chirc ning sau:
chtrc ndng danh thitc hodc chirc ndng ngu;

chue rléng giam hodc tang vi tri gidm sat PDCCH;

chitc ndng gidm hodc ting s6 lugng phét hién mu PDCCH;

chitc ning giam hoic ting s6 luong phat hién CCE;
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chirc nang cho biét s6 lwgng cac 16p MIMO d& nhan hodc giri;

chirc ning cho biét s6 lugng dng-ten nhén hodc giri;

chire nang kich hoat gtri CSI-RS;

chirc ning kich hoat giri TRS;

chure ning kich hoat bao cao CSI;

chtrc ning lwa chon 14p lich lién khung con hodc 14p lich ndi bg khung con;
chirc néing chon cac gia tri KO hodc K2 khac nhau;

chirc ning chi ra chi s6 cia BWP; va

chirc niing kich hoat BWP hoéc hiy kich hoat BWP.

C6 thé tuy chon, thong tin cAu hinh con bao gdém su twong ng gifta thong tin trang

thai va chirc ning, va thong tin trang théi bao gbm it nhat mot trong nhimg thong tin sau:
trang thai cia thiét bi ngudi dung;
dinh dang ctia DCI; va

tredng chi bao thir nhét trong DCI, trong d6 thong tin mang trong trudng chi bao

thtt nhét duge sit dung @& cho biét chirc ning dugc chi ra béi truong muyc tiéu.

C6 thé tiry chon, trang thai cta thiét bi ngudi ding bao gbm it nhét mot trong nhitng

trang thai sau:
trang ';héi hoat dong;
trang thai khong hoat dong;
trang théi chay drx-onDurationTimer;

trang thai chay drx-InactivityTimer;

trang thai chay drx-RetransmissionTimerDL;
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trang thai chay drx-RetransmissionTimerUL;
trang thai chay ra-ContentionResolutionTimer; va
trang thai DRX OFF.

C6 thé tiy chon, thong tin cAu hinh cdn bao gdm thém trudng chi béo thit hai dugce

sir dung dé chi ra séng mang twong tmg vdi chitc ning duoc chi ra béi trudong myc tidu.

Fig.9 1a so dd cAu triic gian lwrge minh hoa thiét bi nguoi dung theo phwong én thuc
hién khac cua sang ché. Thiét bi ngudi ding 90 bao gbm, nhung khong gi6i han &, cac
thanh phén nhu don vi tn sb vo tuyén 91, md-dun mang 92, don vi d4u ra 4m thanh 93,
don vi ddu vdo 94, cam bién 95, don vi hién thi 96, don vi d4u vao ctia ngudi ding 97, don
vi giao dién 98, b nhé 99, bo xr ly 910, va nguén dién 911. Ngudi c6 trinh d9 trung binh
trong cung linh vyc k¥ thuat c6 thé hiéu ring ciu tric cta thiét bi nguoi dung dugc trinh
bay trén Fig.9 khong gi¢i han d8i véi thiét bi ngudi ding, va thiét bi ngudi ding c6 thé bao
gém nhiéu hon hoic it hon céc thanh phén duoc thé hién trén hinh v&, hodc két hop mot sb
thanh phan hoc c6 cac cach sép xép thanh phan khic nhau. Theo phuong 4n thyc hién ctia
séng ché, thiét bi ngudi dung bao gbdm nhung khong giéi han & dién thoai di dong, may
tinh bang, may tinh xach tay, may tinh cAm tay, thiét bi nguoi dung trong xe, thiét bi deo

duge, may dém budc chén, va cic loai tuong tu.

Pon vi thn s6 vo tuyén 91 dwoc ciu hinh d&: giri thong tin cdu hinh ctia DCI, trong
d6 thong tin cAu hinh bao gdm thong tin chi bao v& vi tri cua trudng muc tidu cta thiét bi

ngudi ding va chitc ning dugc chi ra boi trrdng muc ti€u; va nhan DCL

Bo xit Iy 910 dwoc cu hinh dé: 14y trudng muc tiéu trong DCI dua trén thong tin

chu hinh va l4y thong tin chirc ning dugc mang trong trurdng muc tiéu.

Theo cic phuong &n thuc hién cia sang ché, thiét bi phia mang c6 thé cduhinh dong,
bang cach sir dung thong tin cAu hinh cta DCIL chitc niing duoc chi ra bdi truong muc tiéu,
d DCI c6 thé khong con chi ra mot chire nang cd dinh, do d6 cai thién tinh linh hoat clia
DCIL

CAn hiéu ring, theo phuong an thyc hién cua sdng ché, don vi tan s0 vo tuyén 91 co

thé duogc chu hinh dé nhan va gilri thong tin hodc nhén va gii tin higu trong qua trinh goi.
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Cu thé, sau khi nhan duoc dif lidu dudng xudng tir tram gbéc, bd xit Iy 910 s& xir Iy dit liéu
dudng xudng. Ngoai ra, dit lifu duong 1én dugc gii dén tram gbc. N6i chung, don vi tAn
s6 vo tuyén 91 bao gdm nhung khong gi6i han & ang-ten, it nhit mot bo khuéch dai, mot
bd thu phat, mét bd ghép, mot b khuéch dai d6 dn thip, mot bd song cong, va twong tu.
Ngoai ra, don vi tAn s§ v6 tuyén 91 con c6 thé truyén théng véi mang va thiét bi khéc bang

c4ch sir dung hé théng truyén théng khong day.

Thiét bi ngudi ding cung cép truy cip Internet bing thong rong khong day cho
ngudi ding bang cich sit dung md-dun mang 92, cu thé, gitp nguoi ding gl va nhan

email, duyét trang web, va truy cap phuong tién truyén truc tuyén.

Pon vi diu ra 4m thanh 93 c6 thé chuyén ddi dit 1iéu 4m thanh do don vi tn s6 vo
tuyén 91 hoic mo-dun mang 92 nhan dugc hodc duge luu trit trong by nhé 99 thanh tin
hiéu 4m thanh va xuft ra dudi dang 4m thanh. Ngoai ra, don vi dAu ra Am thanh 93 c6 thé
cung cép thém d4u ra 4m thanh (vi du: 4m thanh nhén tin hiéu cudc goi hodc 4m thanh
nhén tin nhén) lién quan dén mét chirc ning cu thé duoc thuc hién boi thiét bi ngudi dung
90. Pon vi d4u ra 4m thanh 93 bao g@)m mot loa, mot bd rung, mdt bo thu dién thoai, va

twong tu. .

Don vi dau vao 94 duge cAu hinh @ nhén tin hiéu 4m thanh hoic video. Pon vi dau
vao 94 ¢6 thé bao gdm bd xir ly dd hoa (Graphics Processing Unit, GPU) 941 va mi-cr6
942. B§ xir 1y d hoa 941 xit 1y dit lidu hinh anh cta anh tinh hogic video thu dugc bing
thiét bi chup anh (cu thé nhu méy anh) trong ché d6 quay video ho#c ché db chup anh.
Khung hinh anh d4 xt Iy ¢6 thé dugc hién thi trén don vi hién thi 96. Khung hinh anh dugc
xtt 1y boi bo xir Iy d@b hoa 941 ¢6 thé duge luu trit trong b nhé 99 (hodc phuong tién luu
trit khac) hodc duogc giri bing cach st dung don vi tin s6 vo tuyén 91 hoic mé-dun mang
92. Mi-crd 942 c6 thé nhin 4m thanh va c6 thé xir Iy 4m thanh d6 thanh di liéu 4m thanh.
Dit liéu 4m thanh d& xir 1y c6 thé dugc xuét ra bing cach chuyén dbi thanh dinh dang c6
thé dwoc gtri ‘dén tram gdc thong tin di dong bing cach sir dung don vi tan sb vo tuyén 91

& ché d6 cudc goi dién thoai.

Thiét bi ngudi ding 90 con bao gdm it nhét mot cam bién 95, cu thé nhu cam bién
quang hoc, cam bién chuyén dong, va mot cam bién khac. Cu thé, cam bién quang hoc bao

gdm madt cAm bi€n 4nh séng xung quanh va mét cam bien khodng cach. Cam bi€n anh sang
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xung quanh cé thé diéu chinh do sang cua tAm hién thi 961 dua trén d6 séng cta anh séng
xung quanh, va cam bién khoang cach c6 thé v6 hiéu hoa tAm hién thi 961 va/hodic dén nén
khi thiét bi ngudi diing 90 dén gin tai. La loai cam bién chuyén ddng, cam bién gia tbc c6
thé phét hién d6 16n cta gia téc theo timg hudng (thudng 12 ba truc) va c6 thé phat hign do
16m va hudng cua trong luc khi tinh. Cam bién gia tdc 6 thé duoc st dung dé nhan dang
ctr chi ctia thiét bi dau cudi (vi du: chuyén ddi man hinh ngang va doc, mot tro choi lién
quan hoc hiéu chuén tu thé tir k&), chirc ning lién quan dén nhan dang rung (vi du: may
dém buéc di hodc nhip tim), hodc twong tu. Cam bién 95 con c6 thé bao gém cam bién van
tay, cam bién 4p suét, cam bién mébng mét, cam bién phan tir, con quay hdi chuyén, khi 4p

ké, Am ké, nhiét ké, cam bién hong ngoai, v.v... Phin nay khong duoc mo ta 1dp lai ¢ day.

Pon vi hién thi 96 dugc cAu hinh dé hién thi thong tin do ngudi dung nhap hoic
thong tin duoc cung cp cho ngudi ding. Pon vi hién thi 96 c6 thé bao gbm tAm hién thi
961, va tAm hién thi 961 c6 thé duoc cdu hinh & dang man hinh tinh thé 16ng (Man hinh
tinh thé 16ng, LCD), di-6t phat sang hitu co (Organic Light-Emitting Diode, OLED), hodc
tuong tu.

Pon vi diu vao ngudi ding 97 cb thé duoc cdu hinh d& nhan thong tin ky tu hodc
chit sé dAu vao va tao ddu vao tin hiéu chinh lién quan dén cai dit ngudi dung va diéu khién
chitc néng cua thiét bi ngudi dung. Cu thé, thiét bi dau vao nguoi dung 97 bao gém tAm
cam tmg 971 va thiét bi diu vao khac 972. Tam cam tmg 971, con dugc goi 1a man hinh
cam ung, co thé thu thap thao tic cham do ngudi dung thuc hién trén hodc gﬁn tAm cam
tmg 971 (vi du: thao tac do ngudi dung thuc hién trén hodc gan tAm cam tng 971 béng
cach str dung bét ky vat thé hozc phu kién thich hgp nao nhu ngén tay hodc bit cim Umg).
TAm cam tmg 971 c6 thé bao gdm hai b phan: thiét bi phat hién cam tmg va bd diéu khién
cam tmg. Thiét bi phat hién cdm Ung phat hién vi tri cham ctia ngudi dung, phat hién tin
hiéu do thao tdc cham mang lai va truyén tin hidu dén bd diéu khién cam tmg. Bo didu
khién cam (mg nhan thong tin cdm tng tir thit bj phat hién cam tmg, chuyén thong tin cam
tmg thanh céc toa do tiép XUc, guri cac toa do tiép xuc dén b6 xtr 1y 910 va cé thé nhan va
thye hién 18nh do bd xtt Iy 910 giri. Ngoai ra, tAm cam tmg 971 ¢6 thé dugc thuc hién bang
cach st dung nhiéu loai nhu loai dién trd, loai dién dung, tia héng ngoai, va séng am bé
mit. Pon vi dAu vao ngudi ding 97 c6 thé bao gdm thiét bi dau vao khac 972 ngoai tAm

cam ung 971. Cu thé, thiét bi ddu vao khac 972 c6 thé bao gém nhung khong gidi han &
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mdt hodc nhidu ban phim vt ly, phim chirc ning (cu thé nhu didu khién Am lugng phim
hoéc phim bat/tit), bi xoay, chudt, cAn didu khién va nhing thir twong tu. Phim md ta chi

tiét s& duoc bo qua.

Hon nita, tm cam tng 971 c6 thé pht 1én tAm hién thi 961. Sau khi phét hién hoat
dong cam tmg trén hodc gin tAm cam tmg 971, tAm cam tng 971 truyén hoat dong cam
ting t6i bd xt 1y 910 dé xé4c dinh loai sy kién cam tmg, vi sau d6 bd xtt ly 910 cung cép
d4u ra hinh anh tuong tmg trén tAm hién thi 961 dua trén loai su kién cam tng. Trén Fig.9,
tAm cam tng 971 va tAm hién thi 961 dugc st dung nhu hai thanh phén ddc lap dé thyc
hién céc chirc ning ddu vao va dau ra cia thiét bi ngudi dung. Tuy nhién, theo mot s6
phuong an thyuc hién, tAm cam tng 971 va tAm hién thi 961 c6 thé duoc tich hop dé trién
khai c4c chitc ning diu vao va ddu ra ctia thiét bi ngudi ding. Diéu nay khong bi giéi han

o day.

Don vi giao dién 98 1a giao dién két ndi cac thiét bi bén ngoai véi thiét bi ngudi
dung 90. Vi du: cac thiét bi bén ngoai c6 thé bao gbém cbng tai nghe c6 day hoic khong
day, cdng cép nguén bén ngoai (hodc bd sac pin), cdng dit lidu c6 day ho#c khong day,
cdng thé luu trit, cdng duge ciu hinh @8 két ndi voi thiét bi c6 mo-dun nhan dang, cng
vao/ra 4m thanh (input/output, I/0), cdng I/O video, cbng tai nghe, v.v... Pon vi giao dién
98 c6 thé duge cdu hinh dé nhan d4u vao (vi dy, thong tin dit liéu va nguf‘m) tir thiét bi bén
ngoai v truyén dau vao di nhan dén mot hodc nhidu phén tir trong thiét bi ngudi ding 90,
hoic c6 thé dugc cAu hinh d truyén dit liéu giita thiét bi ngudi ding 90 va thiét bi bén

ngoai.

Bo nhé 99 c6 thé dugc cAu hinh @ luu trit chuong trinh phén mém va nhidu dit liéu
khéc nhau. B6 nhé 99 ch yéu c6 thé bao gdm ving luu trit chuwong trinh va ving luu trit
dit liéu. Ving luu trit chwong trinh ¢6 thé luu trit hé diéu hanh, chuong trinh tmg dung theo
yéu ciu ciia it nhit mét chirc ning (cu thé nhu chirc ning phat 4m thanh hodc chitc ning
phét hinh anh), va tuong ty. Ving lvu trit dit liéu ¢6 thé luu trit dit lidu (cu thé nhu dit ligu
4m thanh ho#ic danh ba) hodc dit liéu twong tu dugce tao ra dya trén viée str dung dién thoai
di dong. Ngoai ra, b nhé 99 c6 thé bao gdm b6 nhé truy cap ngiu nhién téc @ cao hodc
¢6 thé bao gbm bd nhé bit bién cu thé nhu it nhat mot thanh phan lwu trir dang dia, mot
thanh phan bo nhé flash, hodc mot thanh phin luu trit thé ran bt bién khéc.
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B6 xir 1y 910 1a trung tAm didu khién ciia thiét bi ngudi ding va duoc két ndi voi tat
cé cac bd phén cta toan b thiét bi ngudi ding bing cach str dung cic giao dién va dudng
truyén khéc nhau, ddng thoi thuc hién céc chitc ning khac nhau cia thiét bi nguoi ding va
xu ly dit licu béng cach chay hoéc thuc thi phﬁn mém chuong trinh va/hodc mé-dun duoc
luu trong b nhé 99 va goi dit liéu duge luu trong b nhé 99, dé thuc hién giam sat téng
thé trén thiét bi ngudi ding. B6 xir Iy 910 ¢6 thé bao gdm mét hodc nhiéu don vi xit ly. C6
thé tiry chon, bo xir Iy 910 c6 thé duoc tich hop véi b xit 1y tmg dung va bd xir Iy modem.
Bo xit ly ung dung chi yéu xtr Iy hé diéu hanh, giao dién ngudi dung, chuwong trinh Gng
dung, v.v... va by xtt Iy modem chu yéu xtr Iy truyén thong khong day. C6 thé hiéu riang bd

xir Iy modem ciing c6 thé khong dugc tich hop vao bd xir 1y 910.

Thiét bi nguoi ding 90 c6 thé bao gdm thém ngudn dién 911 (cu thé nhu pin) dé
cung cép ning lugng cho timg bd phan. C6 th8 tiy chon, ngudn dién 911 c6 thé dugc két
nbi hop 1y véi bd xt 1y 910 bing cach sir dung hé théng quéan ly dién nang, dé thuc hién
cac chirc ning nhu sac, xa va quan ly muc tiéu thu dién béng cach str dung hé théng quan
ly dién nang.

Ngoai ra, thiét bi ngudi ding 90 con bao gdm mot sé mo-dun chirc nang khong duoc

minh hoa va mé ta chi tiét khong dugc trinh bay & day.

Tham khao Fig. 10, Fig.10 1a so dd cAu tric gian luge minh hoa thiét bi nguoi ding
theo phuong an thuc hién khac cia sang ché. Thiét bi ngudi ding 100 bao gdm bo xtt Iy
101 va bo nhé 102. Theo phuong 4n thyc hién ciia sang ché, thiét bi ngudi dung 100 con
bao gdm chuong trinh may tinh dugc luu trir trong bd nhé 102 va c6 thé chay trén bd xtt
ly 101. Khi chuong trinh may tinh dugc thuc thi béi bo xtt Iy 101, cac bude sau duoc thuce

hién:

nhan thong tin c4u hinh ctia DCI, trong d6 thng tin cAu hinh bao gdm thong tin chi
thi v& vi trf clia trudng muc tiéu cia thiét bi ngudi dung va chirc ning dugc chi ra boi

truong muc tiéu;
nhéan DCI; va

14y trudng muyc tiéu trong DCI dwa trén thong tin cAu hinh, va lay théng tin chiic

ning dugc mang trong trudng muc tiéu.
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Bo xir Iy 101 chiu trach nhiém quan ly kién trac bus va qua trinh xt Iy chung, va b
nhé 102 ¢6 thé luu trit dit liéu dugc st dung khi bd xir ly 101 thue hién hoat dong.

C6 thé tiy chon, DCI bao gdm trudong muc tiéu ciia it nhat mot thiét bi ngudi dung.
C6 thé tiry chon, mdi trrdng muc tidu chi ra it nhit mot chirc ndng.

C6 thé tiy chon, chirc niing bao gbm it nhit mot trong chitc néng sau:

chirc ning danh thirc hodc chirc ndng ngu;

chirc ning gidm hodc tang vi tri gidm sat PDCCH,

chirc ndng gidm hodc tang s6 luong phat hién mu PDCCH;

chirc ning giam hoic ting s6 lugng phat hién CCE;

chirc néng cho biét s6 lwong cac 16p MIMO d& nhan hoic gtri;

chirc nang cho biét s6 lwong Ang-ten nhan hodc gii;

chire ning kich hoat giri kénh CSI-RS;

chirc ning kich hoat giri TRS;

chirc ning kich hoat bao cao CSI;

chirc ning lya chon 14p lich lién khung con hodc 1ap lich ndi b khung con;
chirc ning chon céc gia tri KO hodc K2 khac nhau;

chitc ning chi ra chi s6 ctia BWP; va

chirc ndng kich hoat BWP hodc hity kich hoat BWP.

C6 thé tiy chon, khi chuong trinh méy tinh dugc thyc thi béi bo xtr 1y 101, cac bude

sau ¢6 thé dugc thuc hién thém:

thong tin chirc ning thu duoc mang trong trudng muc ti€u bao gbm:
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thu dugc, dua trén su twong Ung gitra thong tin trang thai va chitc ning, thong tin
chitc ning dugc mang trong trirdng muc tiéu, trong d6 thong tin trang thai bao gbm it nht

mot trong nhiing thong tin sau:
trang thai cia thiét bi ngudi dung;
dinh dang ctia DCI; va

tredng chi béo thi nhit trong DCI, trong d6 thong tin mang trong trudng chi béo

thir nhét duoé str dung dé cho biét chirc ning dwoc chi ra boi trudng muyc tiéu.

C6 thé tiy chon, su twong (g gitta thong tin trang thai va chirc nang duoc cAu hinh

trén mot phia mang hodc dugc chi dinh trong mot giao thiec.

C6 thé tiry chon, trang théi cta thiét bi ngudi dung bao gdm it nhit mot trong nhiing

trang théi sau:
trang thai hoat dong;
trang thai khong hoat dng;
trang ‘Ehéi chay drx-onDurationTimer;
trang thai chay drx-InactivityTimer;
trang thai chay drx-RetransmissionTimerDL;
trang thai chay drx-RetransmissionTimerUL;
trang thai chay ra-ContentionResolutionTimer; va
trang thadi DRX OFF.

C6 thé tiry chon, thong tin cAu hinh con bao gbm thém trudng chi bao thit hai dugce

str dung dé chi ra séng mang twong tmg vdi chitc ndng dugc chi ra bdi trudng muc tiéu.

Tham khao Fig.11, Fig.11 14 so d cu tric gian lvge minh hoa thiét bj phia mang
theo phuong 4n thuc hién khac cia sang ché. Thiét bj phia mang 110 bao gdm b xir Iy

111 va bd nhé 112. Theo phuong &n thuc hién clua sang ché, thiét bi phia mang 110 con
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bao gdm chuong trinh may tinh dugc luu trir trong bo nhé 112 va c6 thé chay trén bd xi

ly 111. Khi chwong trinh méy tinh dugc thuc thi bdi bo xit Iy 111, cac budce sau duge thue

hién:

giri thong tin c4u hinh ctia DCI, trong d6 thong tin cAu hinh bao gbém thong tin chi

thi vé vi tri ctia trudng muc tiéu cda thiét bi ngudi dung va chiic ning duoc chi ra boi

treong muc ti€u; va

nhau.

gui DCIL.
C6 thé tiy chon, DCI bao gém trrong muyc ti€u cua it nhét mot thiét bi ngudi dung.
C6 thé tuy chon, mbi tredng muc tiéu chi ra it nhét mot chirc ning.

C6 thé tiry chon, DCI bao gdm it nhét hai trudng chi thi thiét bi ngudi dung khac

C6 thé tiry chon, DCI bao gdm it nhét hai trudng chi ra cac chirc ning khéc nhau.
C6 thé tiry chon, chirc ning bao gbm it nhat mot trong nhitng chiic nang sau:
chtrc ndng danh thirc hodc chirc ning ngu;

chirc ning giam hodc tang vi tri gidm sat PDCCH;

chitc ning gidm hoic ting sé lugng phat hién mu PDCCH;

chirc néng giam hodc tang s6 luong phét hién CCE;

chirc ning cho biét s6 lugng cac 16p MIMO d& nhan hodc gti;

chirc I;a'lng cho biét s6 lugng dng-ten nhan hodc gii;

chirc ning kich hoat guri CSI-RS;

chirc ning kich hoat guri TRS;

chire nang kich hoat bao cdo CSI;

chirc niing lya chon 14p lich lién khung con hodc lap lich n6i by khung con;
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chirc ning chon cac gia tri KO hodc K2 khac nhau;
chirc ning chi ra chi s6 cia BWP; va
chirc ning kich hoat BWP hoéc huy kich hoat BWP.

C6 thé tuy chon, thong tin cAu hinh con bao gém sy tuong mg gifta thong tin trang

thai va chirc ning, va thong tin trang thai bao gém it nhit mét trong nhitng thong tin sau:
trang théi ctia thiét bi nguoi diing;
dinh dang ctia DCI; va

trudng chi béo thir nhit trong DCI, trong d6 thong tin mang trong trudng chi bao

tht nhét duoc st dung dé& cho biét chirc ning dugc chi ra béi trudng muc tiéu.

C6 thé tiry chon, trang thai ciia thiét bi ngudi dung bao gbm it nhit mot trong nhing

trang théi sau:
trang thai hoat dng;
trang thai khong hoat dong;
trang thai chay drx-onDurationTimer;
trang thai chay drx-InactivityTimer;
trang thai chay drx-RetransmissionTimerDL;
trang thai chay drx-RetransmissionTimerUL;
trang thai chay ra-ContentionResolutionTimer; va
trang thai DRX OFF.

C6 thé tiry chon, thong tin cAu hinh con bao gdm thém trudng chi bao thit hai dugc

str dung dé chi ra séng mang tuong tmg v6i chte ning duoc chi ra boi trudng muyc tiéu.

Phuong an thyuc hién theo séng ché con dé xut thém phuong tién luu trit c6 thé doc

béi mdy tinh. Chuong trinh mdy tinh dwoc luwu trit trong phuong tién luu trir ¢6 thé doc bai

29



42621

may tinh. Khi chuong trinh may tinh dugc thyc thi béi bo xtt 1y, mdi quy trinh trong sb cac
phuong 4n thyc hién néu trén cta phuong phép nhin thong tin didu khién duong xudng
hosic phuong phap giri théng tin diéu khién dudng xubng néi trén dugc thuc hién va c6 thé
dat dugc cing mot hiéu qua k¥ thuat. Pé tranh lap lai, chi tiét khéng dugc mo ta & day.
Phuong tién luu trit c6 thé doc boéi may tinh bao gém bd nhé chi doc (Read-Only Memory,
ROM), b6 nhé truy cdp ngau nhién (Random Access Memory, RAM), dia tlr, dia quang,
hodc tuong tr.

~, 66 99 &¢

Cén luu ¥ ring trong phan mo ta, thuat ngit gdm”, “bao gdm” hoic bét ky bién thé
nao khac nhim muc dich bao ham su bao gdm nhung khong loai trir nhu quy trinh, phuong
phép, hé théng, san phdm, hodc thiét bi bao gdm mét loat ciia cac phan tir khong chi bao
gdm céc phan tir 46 ma con céc phan tir khac khong duge liét ké rd rang, hodc bao gbm
c4c phén tir vén c6 cia mot quy trinh, phwong phap, san phim hozc thiét bi. Trong trudng
hop khong giéi han, mdt phén tir dugc x4c dinh boi tuyén bd “bao gébm mét...” khong loai
trir mot phan tir twong tu khéc trong quy trinh, phuwong phap, san pham, hoic thiét bi bao

gdm phan tir 6.

Theo md ta trén ddy, ngudi c6 trinh d6 trung binh trong clng linh vuc k§ thuét co
thé hiéu & ré;lg ring, cic phuong phép trong cac phuong 4n thuc hién néu trén c6 thé duoc
thyc hién bing cach sir dung phan mém két hop v&i nén tang phin cimg chung cin thiét,
va chic chén ¢6 thé duoc trién khai theo cach khac sir dung phan cting. Tuy nhién, trong
hiu hét cac truong hop, cach thuc hién bing phin mé&m két hop v6i nén tang phin cimg 1a
cach trién khai duoc wu tién hon. Duya trén sy hiéu biét nhu vay, cac giai phap k¥ thuét cia
sang ché vé co ban hodc mot phan déng gbp vao k¥ thudt trude day co thé duoc thuc hién
du6i dang san phim phan mém. San phédm phén mém dwgc luu trit trong mot phuong tién
luu trit (cu thé nhu ROM/RAM, dia tir hodc dia quang) va bao gém mot s& 1énh dé 1énh
cho thiét bi diu cubi (c6 thé 12 dién thoai di dong, may tinh, m4y chi, méy diéu hoa khong
khi, thiét bi mang ho#c loai tuong tu) @& thuc hién cac phuong phap dugc md ta trong cic

phuong an thuc hién cla sang che.

Céc phuong an thyuc hién cia sang ché trén day dugc mo ta ¢ tham chibu dén cic
hinh vé& kém theo. Tuy nhién, sang ché khong bi gidi han bdi cac phurong 4n thuc hign cu
thé da duoc mo ta trén day. Cac phuong an thyc hién duge mo ta chi nhdm muc dich minh
hoa, d& ngudi c6 trinh do trung binh trong cung linh vuc k¥ thuat c6 thé hiéu 18 va lam
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theo, va moi thay doi, cai bien dya trén nguyén tac cua sang ché van thugc pham vi bao ho

cua sang che.
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YEU CAUBAO HQ

1. Phuong phép nhéan thong tin didu khién duong xubng, dugc 4p dung cho thiét bi

ngudi dung va bao gdm céc budc:

nhan thong tin cAu hinh ctia thong tin diéu khién dudng xudng (Downlink Control
Information, DCI), trong d6 thong tin cAu hinh bao gém thong tin chi thi vé vi tri clia truong

muc tiéu cua thiét bi ngudi dung va chire ning dugce chi ra béi truong muc tiéu;
nhan DCI; va

14y trd'(‘mg muc tiéu trong DCI dua trén thong tin cAu hinh, va 14y thong tin chirc

ning dugc mang trong truong muc tiéu;
trong d6 chirc ning bao gdm chirc nédng danh thirc hodc chirc ning ngu.

2. Phuong phép theo diém 1, trong 6 DCI bao gbm trudng muyc tiéu cla it nhit mot
thiét bi nguoi ding.

3. Phuong phap theo diém 1 hoc 2, trong d6 mdi tredng muc tiéu chi ra it nhét mot

chuc nang.

4. Phuong phap theo diém 3, trong d6 chirc ndng con bao gdm it nhit mét trong cac

chirc nang sau:

chttc ning gidm hodc ting vi tri gidm sat kénh di€u khin vét ly dudng xudng

(Physical Downlink Control Channel, PDCCH);
chitc ning giam hoic ting sb lugng phat hién mu PDCCH;

chirc ning giam hodc tang sd luong cac phat hién don vi kénh diéu khién (Control

Channel Unit, CCE);

chitc ning cho biét sb lugng céc 16p da dAu vao da diu ra (Multiple-Input Multiple-
Output, MIMO) d nhan hodc gui;

chirc ning cho biét s6 lugng dng-ten nhén hodc giri;
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chirc ning kich hoat giri tin hidu tham chiéu théng tin trang thai kénh (Channel State

Information Reference Signal, CSI-RS);

TRS);

CSI);

mot chire ndng kich hoat gtri tin hi¢u tham chiéu theo ddi (Trace Reference Signal,

chirc ﬁéng kich hoat bao céo thong tin trang thai kénh (Channel State Information,

chirc niing Iva chon 14p lich lién khung con hodc 1ap lich n6i b khung con;

chirc ning chon cac gia tri KO hodc K2 khic nhau;

mot chirc nang chi ra chi s6 ctia mot phﬁn bang thong (Bandwidth Part, BWP); va
chirc ning kich hoat BWP hoéc huy kich hoat BWP.

5. Phuong phép theo diém 1, trong d6 thong tin chirc ning thu duoc mang trong

tredng muc tjéu bao gdm:

thu duoc, dua trén sy twong g gitta thong tin trang thai va chirc ning, thong tin

chirc ning dugc mang trong truong muc tiéu, trong d6 thong tin trang thai bao gbm it nhit

mot trong nhiing thong tin sau:

trang thai cia thiét bi ngudi ding;
dinh dang ctia DCI; va

tredng chi bao thir nhét trong DCI, trong d6 thong tin dwgc mang trong trudng chi

bao thtt nhét duge sir dung dé cho biét chirc ning dugce chi ra béi trrong muc tiéu.

6. Phuong phép theo diém 5, trong d6 su tuong Ung gifta thong tin trang thai va

chirc ning dugc ciu hinh béi phia mang hodc duoc chi dinh trong mét giao thic.

7. Phuong phap theo diém 5, trong d6 trang thai cta thiét bi nguoi ding bao gbm it

nhit mot trong nhitng trang théi sau:

trang théi hoat dong;
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trang thai khong hoat dong;

trang thai chay bd hen gid thoi luong tiép nhin khong lién tuc (Discontinuous

Reception Duration Timer, drx-onDurationTimer);

trang thai chay b6 hen gid khong hoat dong tiép nhan khong lién tuc (Discontinuous

Reception Inactivity Timer, drx-InactivityTimer);

trang thai chay bd hen gi¢ truyén lai duong xuéng tiép nhin khéng li€n tuc

(Discontinuous Reception Downlink Retransmission Timer, drx-RetransmissionTimerDL);

trang thai chay b hen gio truyén lai duong lén tiép nhan khong lién tuc

(Discontinuous Reception Uplink Retransmission Timer, drx-RetransmissionTimerUL);

trang thai chay bd hen gio giai quyét tranh chip truy cép ngiu nhién (Random

Access Contention Resolution Timer, ra-ContentionResolutionTimer); va
trang thai dimg tiép nhan khong lién tuc (Discontinuous Reception Off, DRX OFF).

8. Phuong phap theo diém 1, trong d6 thong tin cAu hinh con bao gém trudng chi
bao thit hai duogc st dung dé chi ra séng mang twong Gng véi chirc ndng dugc chi ra béi

treong muyc tiéu.

9. Phuong phép giti thong tin didu khién duong xubng, dugc ap dung cho thiét b

phia mang va bao gébm céc budc:

gtri thong tin cdu hinh ctia DCI, trong d6 thong tin cAu hinh bao gdm thong tin chi
bao v& vi tri cla trudng muc tiéu cia thiét bi ngudi dung va chirc ning dugc chi ra béi

trrong muc tiéu; va
gui DCI;
trong d6 chirc ning bao gdm chirc ning dénh thirc hodc chirc ndng ng.

10. Phuong phap theo diém 9, trong d6 DCI bao gbm trudng muc tidu cia it nhét

mdt thiét bi nguodi dung.
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11. Phwong phép theo diém 9, trong d6 mdi trudng myc tiéu chi ra it nhat mét chirc

-

néng.

12. Phuong phap theo diém 9, trong d6 DCI bao gdm it nhét hai trudng chi ra thiét
bi ngudi dung khac nhau.

13. Phuong phép theo diém 9, trong d6 DCI bao gdm it nhét hai trudng chi ra cac

chirc nang khac nhau.

14. Phuong phép theo diém 9, trong d6 chirc ning con bao gbém it nhat mot trong

cac churc nidng sau:
chirc ning giam hodc tang vi tri gidm sat PDCCH;
chirc ndng gidm hodc tdng sb luong phat hién mu PDCCH;
chirc ndng gidm hodc tang s6 luong phét hién CCE;
chirc ning cho biét s& lugng cac 1é6p MIMO dé nhan hoic gii;
chirc ning cho biét sb luong &ng-ten nhan hodc gui;
chirc ning kich hoat giri CSI-RS;
chirc néng kich hoat giri TRS;
chirc néng kich hoat bao cdo CSI;
chirc ning lya chon 14p lich lién khung con hodc 14p lich ndi b6 khung con;
chirc ning chon cac gié tri KO hodc K2 khac nhau;
chitc ning chi ra chi s6 cia BWP; vi
chirc niang kich hoat BWP hodc huy kich hoat BWP.

15. Phuong phép theo diém 9, trong d6 thong tin c4u hinh con bao gdm su tuong
{mg giita thong tin trang thai va chirc nang, va thong tin trang thai bao gbm it nhit mot

trong cac thong tin sau:
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trang thai cia thiét bi ngudi ding;
dinh dang cua DCI; va

trueong chi bao thir nhét trong DCI, trong d6 thong tin dugc mang trong trudng chi

béo thir nhit duoc sir dung dé cho biét chirc ning dugc chi ra béi trrdng muc tidu.

16. Phuong phép theo diém 15, trong d6 trang thai ctia thiét bi ngudi ding bao gdm

it nhat mot trong nhitng trang sau:
trang thai hoat dong;
thai khong hoat dong;
trang thai chay drx-onDurationTimer;
trang thai chay drx-InactivityTimer;
trang éhéi chay drx-RetransmissionTimerDL;
trang thai chay drx-RetransmissionTimerUL;
trang thai chay ra-ContentionResolutionTimer; va
trang thai DRX OFF.

17. Phuong phap theo diém 15, trong d6 théng tin ciu hinh con bao gdm trudng chi
béo thit hai dwoc st dung dé chi ra séng mang twong mg véi chitc ning dugc chi ra boi

trudng muc tiéu.
18. Thiét bi ngudi ding, bao gdm:

mo-dun nhan thit nhat, dugc cAu hinh d& nhan thong tin cAu hinh ctia théng tin diéu
khién duong xubng DCI, trong d6 théng tin cAu hinh bao gdm théng tin chi bdo vé vi tri

cla trudng muc tidu clia thiét bi ngudi ding va chire niang dugc chi ra boi treong muc tiéu;
mo6-dun nhén th hai, duge céu hinh dé nhén DCI; va

mé-dun x4c dinh, dugc ciu hinh dé 14y truong muc tiéu trong DCI dya trén thong
tin c4u hinh, va 14y thong tin chirc ning dwoc mang trong trudng muc tiéu;
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trong d6 chirc niang bao gdm chirc ning danh thirc hosc chirc ning ngu.
19. Thiét bj phia mang, bao gdm:

mo-dun giri thir nhét, dwoc cAu hinh ¢ giri théng tin cAu hinh ctia DCI, trong d6
théng tin cAu hinh bao gdm théng tin chi bdo v& vi tri ctia truong muc tiéu ctia thiét bi

nguoi dung va chirc ning dugc chi ra badi trudng muc ti€u; va
mo-dun guri tht hai, dugc cau hinh dé giri DCI;

trong d6 chirc ning bao gdm chirc ning danh thirc hoic chirc ning ngg.
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