(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0043443
(51202001 HO04W 72/04; HO4W 16/32; HO4W (13) B
52/02
(21) 1-2020-06083 (22) 29/03/2019

(86) PCT/CN2019/080438 29/03/2019 (87) W02019/185027 03/10/2019
(30) 62/650,729 30/03/2018 US
(45) 25/02/2025 443 (43) 25/12/2020 393A
(73) FG INNOVATION COMPANY LIMITED (CN)
Flat 2623, 26/F Tuen Mun Central Square, 22 Hoi Wing Road, Tuen Mun, New
Territories, Hong Kong, China
(72) TSENG, Yunglan (TW); CHEN, Hungchen (TW); CHOU, Chieming (TW).
(74) Coéng ty TNHH mdt thanh vién S¢é hitu tri tu¢ VCCI (VCCI-IP CO.,LTD)

(54) PHUONG PHAP TIET KIEM CONG SUAT BOI THIET BI NGUGI DUNG VA
THIET BI NGUOI DUNG



(21) 1-2020-06083

(57) Séang ché dé cap dén phuong phap giam sat khong gian tim kiém bai thiét bi
ngudi dung (User Equipment - UE). Phuong phap nay bao gém céc budc: giam
sat khong gian tim kiém thr nhat va khong gian tim kiém tha hai. Phuong phap
nay co thé thu, tir tram géc phuc vy, tin nhéin (bo) kich hoat gidm sat khong gian
tim kiém, ma dugc truyén b1 tram géc phuc vu cua UE, béng cach giam sat khong
gian tim kiém thir nhat. Phuong phap bo kich hoat giam sat khong gian tim kiém
thir hai dua vao tin nhan (bo) kich hoat khong gian tim kiém thu duoc. Trong mot
s6 phuong 4n cua sang ché, mdi khong gian tim kiém trong s6 khong gian tim
kiém thir nhat va tht hai bao gdm mot hodc nhiéu tmg vién kénh diéu khién duong
xudng vat 1y (Physical Downlink Control Channel - PDCCH), va budc giam sat
khong gian tim kiém thir nhat va khong gian tim kiém th{r hai bao gdm budc giai
ma mot hodc nhiéu Gmg vién PDCCH trong mdi khong gian tim kiém trong sb
khong gian tim kiém tht nhat va khong gian tim kiém thir hai. Sang ché ciing dé
cap dén phuong phap dung cho tram gdc dé kich hoat/bo kich hoat giam sat khong
gian tim kiém.

400

\ Bétd
Thu cu hinh khéng gian tim kiém ti tram [ 410
gbc phyc vy
Y
Giam st tap hop khang gian tim kiém dua | 420
trén céu hinh dugc thu

430

Tin nhan (bd) kich hoat
S8 da duoc thu trong S8
durgre gidm sat bt ky?

Ba kich hoat SS dugc dinh 1o trong tin
nhén sau khodng thei gian cy thé

Kich hoat SS dugrc dinh ré trong tin nhan
4507 sau khoang théi gian cu thé




43443 162

Linh vue k§ thuét ciia sang ché

Sang ché dé cap chung dén truyén théng khong day, va cu thé hon 13, sang
ché dé cap dén sy kich hoat vi/hodic bd kich hoat dong cta cac khong gian tim
kiém trong cac mang thé hé tiép theo.
Tinh trang k§ thut ciia sing ché

Dé cung cp thong tin didu khién t&i thiét bji nguoi dung (User Equipment -
UE), tram gbc (vi dy, nut B thé hé tiép theo (hoic gNB) trong mang truyén
théng 5G) tao cAu hinh mot hodc nhiéu khong gian tim kiém cho UE (vi du,
thong qua bdo hiéu diéu khién tai nguyén radio (Radio Resource Control -
RRC). Khéng gian tim kiém x4c dinh thoi gian, vi tri, va cach thirc UE ¢6 thé
tim c4c Umg vién kénh didu khién dudong xubng vét ly (Physical Downlink
Control Channel - PDCCH) (vi dy, ma bao gbm thong tin didu khién). Mdi
khong gian tim kiém chira nhém cia cic ung vién PDCCH véi mdi Ung vién
PDCCH c6 it nhit mét thong tin didu khién duong xudng (Downlink Control
Information - DCI) cho it nhit mét UE. Tuy nhién, UE khdong biét chinh x4c tng
vién PDCCH nao chtra DCI dung cho chinh UE. Thay vao d6, UE phai gidi ma
mdi tng vién PDCCH & tim DCI ma dung cho UE. Loai nay cia giai mé
PDCCH (cling dugc goi la giai ma mu) khong qua }hiéu quéa va tiéu tén nhidu
cong suét trong UE. C6 yéu cau trong linh vuc k¥ thuat trong viéc tao ra quy
trinh giai ma mu hiéu qua hon va giam cong suét tiéu thu trong UE.
Ban chit k§ thuit ciia sing ché

Sang ché dé cap dén su kich hoat va/hodc bd kich hoat dong cia cac khong
gian tim kiém trong cac mang thé hé tiép theo.

Theo khia canh tht nhét cta sang ché, phuong phép giam sit khong gian
tim kiém boi thiét bi nguoi dung (User Equipment - UE) dugc dé xuét. Phuong
phap nay bao gdm cac budc: gidm sat khong gian tim kiém tht nhat va khong

gian tim kiém tht hai; thu, tir tram géc phuc vy, tin nhén (bo) kich hoat gidm sat
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khong gian tim kiém, bang cach giam sat khdng gian tim kiém tht nhat; va bo
kich hoat giam sat khong gian tim kiém tht hai dya vao tin nhén (bod) kich hoat
khong gian tim kiém, trong 6 mdi khong gian tim kiém trong sb khong gian tim
kiém thtr nhit va th@ hai bao gdm mot hoic nhiéu Gmg vién kénh diéu khién
dudng xudng vt Iy (Physical Downlink Control Channel - PDCCH), va budc
giam sat khong gian tim kiém thir nhét va khong gian tim kiém thtr hai bao gdm
budc giai ma mot hoac nhiéu tmg vién PDCCH trong mdi khong gian tim kiém
trong s6 khong gian tim kiém thtr nhat va khong gian tim kiém thi hai.

Trong céch thic thyc hién cua khia canh thu nhét, UE bo kich hoat gidm
sat khong gian tim kiém th hai sau mot khoang thoi gian sau khi thu tin nhén
(bd) kich hoat gidm séat khong gian tim kiém, trong d6 khoang thoi gian dugc
xc dinh truée hodc dugc dinh rd béi béo hidu diéu khién dugc truyén boi tram
gbe phuc vu.

Trong cach thirc thuc hién khéc cta khia canh thu nhét, khong gian tim
kiém thtr nhét va khong gian tim kiém thir hai dugc tao chu hinh trong cac phan
d6 rong dai tan (Bandwidth Part - BWP) gidng hoic khéac nhau.

Trong céch thirc thyc hién khéc nita ctia khia canh thu nhét, khéng gian tim
kiém th&r nhit va khong gian tim kiém tht hai dugc tao cu hinh trong céc 6
gidng hoic khac nhau.

Trong céch thtrc thuc hién khéc nita ctia khia canh tht nhét, cac 6 khéc
nhau thudc vé cac nhém 6 khac nhau.

Trong cach thic thuc hién khac nita ctia khia canh thir nhét, tin nhén (bd)
kich hoat giam sat khong gian tim kiém bao gém viéc bdo hiéu thong tin didu
khién duong xudng (Downlink Control Information - DCI) dugc truyén trén
khong gian tim kiém th nhat.

Trong céch thirc thuc hién khac nita clia khia canh thir nhét, tin nhén (bo)
kich hoat giam sat khong gian tim kiém bao gdm viéc bdo hiéu phan tir diéu
khién (Control Element - CE) diéu khién truy cdp phuong tién (Medium Access
Control - MAC) dugc thu nhan tir bude giai ma cac ung vién PDCCH trén
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khong gian tim kiém thir nhét.

Trong cach thitc thuc hién khéc nira cia khia canh tha nhét, tin nhin (bd)
kich hoat giam sat khong gian tim kiém 13 tin nhén (bd) kich hoat giam st
khong gian tim kiém thir nhét, phuong phap nay con bao gbm bude: thu, tir tram
gbe phuc vy, tin nhén (bd) kich hoat giam sat khong gian tim kiém thé hai bang
cach giam sat khong gian tim kiém tha nhat; va kich hoat gidm sat khdng gian
tim kiém thtr ba dua vao tin nhén (bd) kich hoat khéng gian tim kiém thtr hai.

Trong céach thirc thue hién khéc nira ctia khia canh thi nhét, tin nhin (bd)
kich hoat giam sat khong gian tim kiém thir hai bao gdm mot trong s6 béo hiéu
thong tin diéu khién dudong xudng (Downlink Control Information - DCI) dugc
truyén trén khong gian tim kiém thir nhit va béo hiéu phdn tir diéu khién
(Control Element - CE) didu khién truy cap phuong tién (Medium Access
Control - MAC) dugc thu nhan tir budc giai md cac tmg vién PDCCH trén
khong gian tim kiém tht nhat.

Trong cach thirc thyc hién khac nita clia khia canh thir nhét, UE kich hoat
giam sat khong gian tim kidm thr ba sau mot khoang thoi gian sau khi thu tin
nhén (b6) kich hoat gidm sat khéng gian tim kiém thtr hai, trong d6 khoang thoi
gian duoc x4c dinh trude hodc duogc dinh rd boi bao hiéu diéu khién duoc truyén
boi tram géc phuc vu.

Theo khia canh thi hai cua sang ché, phuong phép dung cho tram gbe dé
(bd) kich hoat giam sat khong gian tim kiém dugc dé xuit. Phuong phip nay
bao gébm bude truyén, t6i thiét bi nguoi dung (User Equipment - UE) ma giam
sat khong gian tim kiém thir nhét va khong gian tim kiém thir hai bang cach giai
mi mot hodc nhidu Gng vién kénh didu khién duong xubng vat ly (Physical
Downlink Control Channel - PDCCH) dugc bao gbm trong mdi khong gian tim
kiém trong s6 khong gian tim kiém thir nhit va th hai, tin nhén (bo) kich hoat
gidm sat khong gian tim kiém trong khong gian tim kiém thir nhét, trong d6 UE
b6 kich hoat gidm st khong gian tim kiém thir hai sau khi thu tin nhén (bd) kich

hoat khong gian tim kiém.
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Trong cach thirc thuc hién cta khia canh thir hai, UE b6 kich hoat giam sat
khong gian tim kiém thir hai sau mot khoang thoi gian sau khi thu tin nhén (bd)
kich hoat giam sat khong gian tim kiém, trong d6 khoang thoi gian dugc xac
dinh trude hodc duge dinh rd boi bao hiu didu khién duoc truyén boi tram gbe
phuc vu.

Trong cach thirc thuc hién khac ctia khia canh thit hai, khong gian tim kiém
thi nhit va khong gian tim kiém thtr hai duge tao cdu hinh trong céc phéan do
rong dai tan (Bandwidth Part - BWP) gidng hozc khic nhau.

Trong céch thirc thuc hién khéc nita ctia khia canh thir hai, khong gian tim
kiém tht nhét va khong gian tim kiém tht hai duoc tao cdu hinh trong céc 0
gidng hoic khac nhau.

Trong cach thirc thuc hién khéc nira clia khia canh thir hai, cac 0 khac nhau
thudc vé cdc nhém 6 khéc nhau.

Trong céch thirc thuc hién khéc nita cia khia canh thir hai, budc truyén tin
nhén (bo) kich hoat giam sét khong gian tim kiém bao gdm budc truyén, trén
khong gian tim kiém th nht, tin nhan (bd) kich hoat gidm sat khong gian tim
kiém s dung bdo hiéu thong tin didu khién duong xudng (Downlink Control
Information - DCI).

Trong céch thirc thuc hién khéc nita ctia khia canh thtr hai, budc truyén tin
nhén (bd) kich hoat gidm sat khong gian tim kiém bao gém buéc truyén, trén
khong gian tim kiém thir nhat, tin nhén (bd) kich hoat giam sét khong gian tim
kiém str dung béo hiéu phan tir didu khién (Control Element - CE) diéu khién
truy cap phuong tién (Medium Access Control - MAC).

Trong cach thirc thuc hién khac nita ctia khia canh thtt hai, tin nhén (bd)
kich hoat giam sat khong gian tim kiém 1 tin nhin (bd) kich hoat gidm sat
khong gian tim kiém thr nhét, phuong phép nay con bao gbm budc: truyén, cho
UE, tin nhén (bd) kich hoat giam séat khong gian tim kiém thr hai trong khong
gian tim kiém thir nhét, trong d6 UE kich hoat gidm sat khong gian tim kiém th@
ba sau khi thu tin nhén (bd) kich hoat khong gian tim kiém thir hai.
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Trong cach thtrc thyc hién khéc nira ctia khia canh thir hai, budce truyén tin
nhén (bd) kich hoat giam sat khong gian tim kiém thtr hai bao gom mot budc
trong s budc truyén, trén khong gian tim kiém th(r nhét, tin nhén (bo) kich hoat
giam sét khong gian tim kiém thir hai s dung béo hiéu thong tin dieu khien
dudng xubng (Downlink Control Information - DCI), va budc truyén, trén
khong gian tim kiém thir nhit, tin nhén (bd) kich hoat gidm sat khong gian tim
kiém thr hai st dung béo hiéu phan tir didu khién (Control Element - CE) diéu
khién truy cap phuong tién (Medium Accéss Control - MAC).

Trong cach thirc thuc hién khac nita cla khia canh thir hai, UE kich hoat
gidm sat khong gian tim kiém thr ba sau mot khoang thoi gian sau khi thu tin
nhén (bd) kich hoat gidm sat khéng gian tim kiém thir hai, trong d6 khoang thoi
gian duge xéc dinh truée hoge duge dinh 13 boi béo hiéu diu khien dugc truyén
béi tram gde.

MBS ta van tit cac hinh vé

Céc khia canh cua phuong an vi du dugc hidu tdt nhét tir phan mb ta chi tiét
sau day khi dugc doc két hop véi céc hinh v& kém theo. Cac déc tinh khac nhau
khong dugc vé theo ty 18, cac kich thude cua cac dic tinh khac nhau cé thé duoc
ting hodc gidm tiy y v6i myc dich mo ta rd rang hon.

Fig.] minh hoa séng mang thanh phan (6) dugc tao chu hinh vé6i nhiéu
phin d6 rong dai tAn (BWP) trén ludi thdi gian-tan s6, theo cach thic thyc hién
vi dy cia sang ché.

Fig.2 1a so dd minh hoa truyén thong gitta tram gbc va UE dé tao cAu hinh
khéng gian tim kiém va kich hoat/b kich hoat khéng gian tim kiém, theo cach
thtrc thuc hién vi du clia sang ché.

Fig.3 minh hoa su kich hoat va (bd) kich hoat cta céc khong gian tim kiém
trong kich ban giam sat khong gian tim kiém trong BWP v6i mot song mang
thanh phﬁn c6 mot BWP hoat dong, theo cach thirc thyuc hién vi du cta sang ché.

Fig.4 1a luu d6 minh hoa phuong phép (hodc quy trinh) dugc thuc hién bdi
UE dé giam sat dong céc khong gian tim kiém khéac nhau, theo céach thirc thyc

5162
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hién vi du cta sang ché.

Fig.5 12 luu dd minh hoa phuong phép (hodc quy trinh) duge thuc hién boi
tram gbc dé (b6) kich hoat dong mot hogc nhiéu khéng gian tim kiém, theo cach
thtre thuc hién vi du cta sang ché.

Fig.6 minh hoa su kich hoat va (bd) kich hoat clia céc khéng gian tim kiém
trong kich ban 1p lich dua vao dbi twong khong phai khe, theo cach thirc thuc
hién vi du ctia sang ché.

Fig.7 minh hoa su kich hoat va (bd) kich hoat clia cac khong gian tim kiém
trong kich ban giam sat khong gian tim kiém lién BWP véi mdt séng mang
thanh phn c6 nhidéu BWP hoat ddng, theo cach thirc thyc hién vi du cta sdng
ché.

Fig.8 minh hoa su kich hoat va (b6) kich hoat cua cac khong gian tim kiém
trong kich ban giam sat khong gian tim kiém lién 6 c6 nhiéu séng mang thanh
phan (Component Carrier - CC) ¢6 nhiéu BWP, theo céach thirc thuc hién vi du
cla sang ché.

Fig.9A minh hoa su kich hoat va (bo) kich hoat cta cac khong gian tim
kiém trong kich ban khé ning két ndi kép LTE-NR (LTE-NR Dual-Connectivity
- EN-DC), theo céch thtrc thyc hién vi du cta sang ché.

Fig.9B minh hoa sy kich hoat va (bo) kich hoat cta cac khong gian tim
kiém trong kich ban NR-DC, theo cach thirc thyc hién vi du cua sang ché.

Fig.10 minh hoa sy (bd) kich hoat dong cla 14p lich chéo BWP trén song
mang thanh phan trong kich ban 18p lich chéo BWP, theo cach thire thuc hién vi
du ctia sang ché.

Fig.11 minh hoa so dd khdi cua nut dung cho truyén théng khéng day,
twong tmng voi cc khia canh khac nhau cta sang ché.

M3 ta chi tiét sang ché

Phéin mé ta sau ddy chira thong tin cu thé lién quan dén cac phuong 4n vi

du theo sang ché. Céc hinh vé theo sang ché va phan mb ta chi tiét kém theo ctia

chiing chi 13 cac phuong 4n vi du. Tuy nhién, séng ché khong chi gidi han & cac
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phuong 4n vi du nay. Cac céi bién va cac phuong an khéc cla sang ché co thé
thu duoc dbi voi ngudi cé hiéu biét trung binh trong linh vuc k¥ thuét. Trir khi
c6 quy dinh khéc, cac phén ti trong tw hodc twong Ung trong s6 céc hinh v& ¢6
thé duoc biéu thi béi cac s6 chi dan twong tu hodc twong tmg. Hon nita, cdc hinh
v& va c4c sy minh hoa theo sang ché thuong khong theo ty 1€, va khdng c6 muc
dich twong tmg véi céc kich thude tuong Umg thuc té.

Péi v6i muc dich gitp hiéu nhét quan va dé dang, cac ddc tinh tuong tu
dugc ddng nhét (mic du, trong mot s6 vi du, khong duge thé hién) béi cac s6 chi
dan trong céac hinh v& vi dy. Tuy nhién, cdc dac tinh theo céc cach thirc thyuc hién
khac nhau c6 thé khac nhau trong céc khia canh khéac, va do d6 s& khodng gioi
han thu hep nhiing gi dugc thé hién trong cac hinh v&.

Cac su tham chidu t6i “mdt cach thirc thyc hién”, “céach thire thye hién”,
“cach thirc thuc hién vi du”, “céc cach thirc thuc hién khac nhau”, “mot sb cach
thie thuc hién”, “céc céch thic thyc hién clia sang ché”, v.v., cb thé biéu thi
rang (cac) cach thuc thyc hién cua sang ché nhu duge mo ta co thé bao gbém dic
tinh, cdu trac, hodc tinh chit cu thé, nhung khong phai 18 moi cach thuc thuc
hién c6 thé clia séng ché nhét thiét bao gém dac tinh, cAu trac, hodc tinh chét cu
thd. Hon nita, sy st dung l3p lai cia cum tr “trong mot cach thirc thuc hién”,
hodc “trong cach thtrc thuc hién vi du”, “cach thie thuc hién”, khong nhét thiét
tham chiéu dén cing cach thtrc thyc hién, méc du ching co thé. Hon nita, su st
dung bét ky clia cac cum tr nhu “cac cach thue thyc hién” két hop véi “sang
ché” khong bao gi¢ 1a cach dé dinh 6 ring tit ca céc cach thirc thuc hién cla
sang ché phai bao gém dac tinh, cAu trac, hodc tinh chét cu thé, va thay vao do
nén dugc hiéu 13 “it nhét mot s6 cach thirc thyc hién cia sang ché” bao gé)m dac
tinh, cdu trac, hodc tinh chét cu thé di duoc biét. Thuat ngit “dugc ghép nbi”
duoc xac dinh nhu dugc két néi, xem truc tiép hay gian tiép thong qua viéc can
thiép cac thanh phén, va khong chi gidi han & cac sy két ndi vat ly. Thuat ngit
“bao gdbm”, khi dugc st dung, c6 nghia la “ma bao gbm, nhung khong nhét thiét
giéi han ¢”; no6 chi bdo cy thé su bao gém khong gidi han hodgc tinh lién doi theo

dang dugc md ta la su két hop, nhém, chudi va su tvong duong.

7
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Ngoai ra, dbi voi cade muc dich giai thich va khong gidi han, cic chi tiét cu
thé, chang han nhu céc thyc thé chtc ning, cac k¥ thudt, cac giao thirc, tiéu
chuén, va tuong tur dugc néu ra dé hidu hon vé k¥ thuat dugc md ta. Trong cac
vi du khéc, phan mo ta chi tiét cac phuwong phép, cac k¥ thudt, hé théng, cac két
chu, va tuong tu da dugc biét rong rai dugc bd qua dé khong gy kho hiéu ddi
v6i phan mb ta béi cac chi tiét khong can thiét.

Thuat ngtt “va/hoac” & day chi la méi quan hé két hop dé mé ta céc a6i
tuong dugc két hop, va biéu dién rang ba méi quan hé c6 thé ton tai, vi du, A
va/hodc B c6 thé bidu dién ring: A tOn tai riéng 18, A va B ton tai tai cing thoi
diém, va B ton tai riéng 18. Ngoai ra, ky tu “/” duoc st dung & day thuong biéu
din ring cac ddi tuong dugc két hop trudc va sau nim trong mdi quan hé
“hoac”.

Hon nita, cac dang két hop ching han nhu “it nhAt mot trong s6 A, B, hoic
C”, “it nhat mot trong sb A, B, va C”, va “A, B, C, hodc dang két hop bét ky cua
chiing” bao gbm dang két hop bét ky trong s6 A, B, va/hoic C, va cb thé bao
gém nhiéu A, nhiéu B, hoic nhiéu C. Dic biét 13, cac dang két hop chéng han
nhu “it nhat mét trong sb A, B, hodc C”, “it nhat mot trong sb A, B, va C”, va
“A, B, C, hoac dang két hop bét ky ctia chiing” ¢6 thé chi 1a A, chi B, chi C, A
va B, A va C, B va C, hodc A va B va C, trong do céc dang két hop bat ky nay
¢6 thé bao gém mot hodc nhidu chi tiét hodc cac chi tiét trong sb A, B, hoic C.
T4t ca cac dang tuong duong vé chu trac va chiic nang voi phén tir ctia cac khia
canh khéc nhau dugc m6 ta trong subt ban md ta ma di dugc biét hodc dugc biét
sau ndy boi nguoi ¢ hiéu biét trung binh trong linh vyc k§ thuét duge két hop &
day dé tham khao va cé muc dich dugc bao gém bdi bo yéu cau bao ho.

Nguoi cd hiéu biét trung binh trong linh vuc k§ thudt s&€ nhén biét ngay
rang (cac) chirc ndng mang bét ky hodc (cac) thult toan duge md ta theo sang
ché c6 thé dugc thuc hién bdi phén cung, phén mém hodc dang két hop cta phén
mém va phan cting. Céc chuc nang duge mo ta co thé twong tmg véi cac moédun
ma c6 thé 14 phan mém, phan cimg, phan sun, hodc dang két hop bat ky cta

ching. Céch thire thuc hién bing phin mém c6 thé bao gom céc 1énh thyce hién
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dugc bang may tinh dugc luu trir trong phuong tién doc dugc bing may tinh
chéng han nhu bé nhé hodc loai khac ciia cdc thiét bi luu trit. Vi dy, mdt hodc
nhidu bd vi xt 1y hodc cdc mdy tinh da ning cé kha nang xir ly truyén théng cé
thd dugc 1ap trinh véi céc 1énh thuc hién dugce twong Ung va thyuc hién (céc)
chirc ning mang dugc md ta hodc (cac) thuat todn. BO vi xtr ly hodc cac may
tinh da nang co thé duoc tao ra tir mach tich hgp chuyén dung (Applications
Specific Integrated Circuitry - ASIC), cdc mang 16gic kha trinh, va/hodc st dung
mot hoadc nhidu bd xr 1y tin hiéu s6 (Digital Signal Processor - DSP). Miéc du
mdt sb cach thire thue hién vi du duge mo ta trong ban mo ta nay hudng dén
phﬁn mém duoc cai dit va thuc hién trén phﬁn cing mdy tinh, tuy nhién, cac
cach thirc thuc hién thay thé duoc thuc hién vi du dudi dang phﬁn sun hodc dudi
dang phan cimg hozc dang két hop cta phan cing va phan mém cfing s& ndm
trong pham vi cta sang ché.

Phuong tién doc duogc béng mdy tinh bao gbm nhung khéng chi gii han &
bd nhé truy cap ngiu nhién (Random Access Memory - RAM), bd nhé chi doc
(Read Only Memory - ROM), bé nh¢ chi doc kha trinh x6a dugc (Erasable
Programmable Read-Only Memory - EPROM), bd nhé chi doc kha trinh x6a
duoc bing dién (Electrically Erasable Programmable Read-Only Memory -
EEPROM), bd nhé tic dong nhanh, bd nhé chi doc dang dia nén (CD-ROM),
hop bang tir, bang tlr, bd luu trir dang dia tir, hodc phuong tién tuong duong
khac bat ky c6 kha ning luu trit cac 1énh doc duge béng may tinh.

Két cAu mang truyén thong radio (vi du, hé théng phét trién dai han (Long
Term Evolution - LTE), hé thong LTE cai tién (LTE-Advanced - LTE-A), hodc
hé théng LTE cai tién nang cao) bao gbm dic trung it nhAt mot tram gdc, it nhat
mot UE, va mdt hodc nhiéu phr?m ti mang tuy chon ma cung clp su két ndi vé
phia mang. UE truyén thong véi mang (vi du, CN, mang 13i g6l cai tién
(Evolved Packet Core - EPC), mang truy cép radio mat dAt toan cAu cai tién
(Evolved Universal Terrestrial Radio Access Network - E-UTRAN), 15i thé hé
tiép theo (Next-Generation Core - NGC), hodc Internet), thong qua mang truy
cap radio (Radio Access Network - RAN) dugc thiét 1ap bdi tram gbe.

9
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CAn chu ¥ rang, theo sang ché, UE c6 thé bao gdm, nhung khong chi gidi
han &, tram di dong, thiét bi dAu cudi di dong hodc thiét bi, thiét bi dau cubi
radio truyén théng ngudi dung. Vi dy, UE c6 thé 13 thiét bi radio di dong, ma
bao gébm, nhung khdng chi gidi han ¢, dién thoai di dong, may tinh bang, thiét bi
mang theo dugc, cam bién, hodc thiét bi hd tro s6 c4 nhan (Personal Digital
Assistant - PDA) c6 kha nédng truyén théng khong day. UE dugc tao chu hinh dé
thu va truyén céc tin hidu théng qua giao dign khong khi t6i mot hogc nhiéu 6
trong mang truy cép radio.

Tram gbc c6 thé bao gébm, nhung khong chi giéi han &, nit B (Node B -
NB) nhu trong hé théng vién thong di dong toan cau (Universal Mobile
Telecommunication System - UMTS), nit B cai tién (evolved Node B - eNB)
nhu trong LTE-A, bd didu khién mang radio (Radio Network Controller - RNC)
nhu trong UMTS, bd didu khién tram gdc (Base Station Controller - BSC) nhu
trong hé thdng truyén théng di dong toan cau (Global System for Mobile
communications - GSM)/mang truy cdp radio GSM EDGE (GSM EDGE Radio
Access Network - GERAN), ng-eNB nhu trong tram gbc E-UTRA két hop véi
5GC, nut B thé hé tiép theo (gNB) nhu trong mang truy cép 5G (5G Access
Network - 5G-AN), va thiét bi khac bat ky c6 kha ning diéu khién truyén thong
radio va quan ly céc tai nguyén radio trong 6. Tram gbc ¢ thé két ndi dé phuc
vu mot hogc nhidu UE théng qua giao dién radio t61 mang.

Tram gdc c¢6 thé dugc tao c4u hinh d& cung cép céc dich vu truyén thong
theo it nhat mdt trong sb cac k¥ thuat truy cép radio (Radio Access Technology -
RAT) sau diy: kha ning tuong tic toan cdu véi truy cap vi ba (Worldwide
Interoperability for Microwave Access - WiMAX), GSM (thuong duogc goi la
2G), GERAN, dich vu radio goi tbng hop (General Packet Radio Service -
GRPS), UMTS (thuong duoc goi 1a 3G) dwa vao da truy cap phén chia theo ma
dai rong (Wideband-Code Division Multiple Access - W-CDMA) co ban, truy
clp gbi toc do cao (High-Speed Packet Access - HSPA), LTE, LTE-A, eLTE,
NR (thuong duogc goi 1a 5G), va LTE-A Pro. Tuy nhién, pham vi cua sang ché

khong bi han ché & cac giao thuc néu trén.
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Tram gdc hoat dong dugc dé tao ra ving bao phu radio téi ving dia ly cu
thd sir dung nhiéu 6 ma tao ra mang truy cép radio. Tram gbc hd trg cac hoat
dong cua cac 0. Mbi 6 hoat dong duogc dé cung clp cac dich vu téi it nhét mét
UE nam trong ving bao pht radio cua né. Cu thé hon 13, mdi 6 (thudng duge
goi 1a 6 phyc vu) cung cAp céc dich vu dé phuc vu mot hodc nhiéu UE nim trong
vung bao pht radio cuia nd, (vi dy, mdi 6 14p lich céc tai nguyén dudng xubng va
céc tai nguyén duong 1én tuy chon toi it nhét mot UE nam trong ving bao pht
radio cia nd dung cho cac su truyén thong géi duong xubng va dudng 1én tiy
chon). Tram géc c6 thé truyén théng véi mot hodc nhiéu UE trong hé théng
truyén thong radio thong qua nhidu 6. O c6 thé cép phét céc tai nguyén lién két
bén (SideLink - SL) ding d& hd trg dich vu tim kiém gan (Proximity Service -
ProSe). Mdi 6 c6 thé c6 cac ving bao phu xép chdng véi cac 6 khac. Trong cac
truomg hop MR-DC (Multi-RAT Dual Connectivity - kha nang ket nbi kép nhiéu
RAT), 6 so cp cila MCG hodic 6 thir cép so clp ciia SCG ¢6 thé duoc goi 14 6
dac biét (SpCell). Do d6, PCell co thé 1a SpCell cua MCG, trong khi PSCell c6
thé 1a SpCell ctia SCG. MCG c6 thé bao gébm nhém céc 6 phuc vu dugc két hop
v&i MN, bao gdm SpCell va tiy chon mét hogc nhidu 6 thir cap (SCell). SCG ¢4
th8 bao gém nhém céc 6 phuc vu dugc két hop véi SN, bao gbm cua SpCell va
tiy chon mot hodc nhiéu SCell.

Nhu duoc ban luan trén day, cAu trac khung dung cho NR 1a dé hd trg cac
chu hinh linh hoat dé thich tng cac yéu cAu truyén théng thé hé tiép theo (vi dy,
5G) khac nhau, chéng han nhu dai rong di dong néng cao (enhanced Mobile
BroadBand - eMBB), truyén thong kidu may sb lugng 16n (massive Machine
Type Communication - mMTC), truyén thong do tin cdy cao va dd tré thap
(Ultra-Reliable communication and Low Latency Communication - URLLC),
trong khi dap tng céac yéu cau db tin cay cao, tbc d6 dit lidu cao va do tré thap.
K§ thuat ddén kénh phan chia theo tAn sb truc giao (Orthogonal Frequency-
Division Multiplexing - OFDM) dugc thoa thuan trong du 4n dbi tac thé hé thi
ba (3rd Generation Partnership Project - 3GPP) c6 thé c6 vai trd nhu dudng co
sé dung cho dang song NR. Than s& OFDM thay dbi dugc, chéng han nhu
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khoéng cach séng mang con thich tmg, d6 rong dai thn kénh, va tién t& vong
(Cyclic Prefix - CP), ¢6 thé cling dugc st dung. Ngoai ra, hai so d6 m3 hoa duoc
xem xét cho NR: (1) mi kiém tra chin 1&¢ mat do thap (Low-Density Parity-
Check - LDPC) va (2) mi cuc. Su thich tng so dd ma hoa c6 thé duoc tao cdu
hinh dua vao cac diéu kién kénh va/hodc cac ing dung dich vu.

Hon nita, cling dugc xem xét rang trong khoang thoi truyén TX ctia mot
khung NR, dir liéu truyén duong xubng (DownLink - DL), khoang thoi gian bao
vé, va dit lidu truyén dudng 1én (UpLink - UL) it nhét cAn duge bao gdm, trong
d6 céc phan twong Umg cua dir liéu truyén DL, khoang thoi gian bao v¢, dit li¢u
truyén UL cling s€ tao cAu hinh duoc, vi dy, dua vao cac dong luc mang ctia NR.
Ngoai ra, tai nguyén lién két bén c6 thé ciing duoc b tri trong khung NR dé hd
tro cac dich vu ProSe.

Nhu duoc mo ta trén ddy, tram géc (vi dy, gNB) c6 thé tao c4u hinh (vi du,
théng qua bao hiéu RRC) mot hodc nhiéu khong gian tim kiém cho UE. UE
giam sat cac khong gian tim kiém duoc tao cdu hinh dé thu (va giai ma) céc ing
vién kénh didu khién dudng xudng vat 1y (Physical Downlink Control Channel -
PDCCH) dugc bao gbm trong (céc) khong gian tim kiém. Bang cach gidm st
céc tmg vién PDCCH, UE c6 thé thu thong tin didu khién, chéng han nhu thong
tin didu khién dudng xubng (Downlink Control Information - DCI), tlr cac Ung
vién PDCCH. UE phai giai ma mdi tng vién PDCCH trong mdi co hdi khong
gian tim kiém d& thu DCI (tte 13, quy trinh giai ma mu). Trong ddc ta k§ thuat
radio méi (New Radio - NR) hién thoi, séng mang thanh phan co6 thé bao gém
bén phan d6 rong dai tan (BWP) va cho mdi BWP, mudi khong gian tim kiém
(c6 cac su nhén dang (ID) khong gian tim kiém khéc nhau) c6 thé dugc tao chu
hinh cho UE.

Tram gbc, trong mot s6 phuong 4n, ¢6 thé tao ciu hinh UE véi khong gian
tim kiém théng tin thong qua béo hiéu RRC. Trong mot sb phuong 4n khac, UE
c6 thé thu cAu hinh khéng gian tim kiém mot cdch ngam dinh. D6 14, UE c6 thé
giai ma khéi tin hiéu ddng bd héa (Synchronization Signal Block - SSB), va
kénh phat rong vét ly (Physical Broadcast Channel - PBCH) trong SSB, dé thu
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cu hinh khéng gian tim kiém. C4u hinh khong gian tim kiém, ma UE thu duoc
tir viée giai md PBCH, dugc xem nhu mét cdu hinh khéng gian tim kiém c6
khong gian tim kiém ID duoc thiét dit mic dinh 12 0. Mbi khéng gian tim kiém
c6 thé bao gdm ciu hinh khéc dung cho UE dé giai ma c4c Umg vién PDCCH. Vi
du, cu hinh khong gian tim kiém c6 thé bao gdbm, nhung khéng chi gi6i han &,
searchSpaceType, chéng han nhu sy thu nhan ky hiéu chi bdo dinh dang khe
(Slot Format Indicator - SFI)-PDCCH, su thu nhin ky hiéu chi bao quyén uu
tién duong xubng, su thu nhin DCI UE cu thé, thong tin hé théng, v.v.;
ControlResourceSetID, trong d6 mdi ControlResourceSetID twong Umg v6i mot
c4u hinh tap hop tai nguyén didu khién (Control Resource Set - CORESET) (ma
¢6 thé ciing duge bé tri théng qua béo hidu diéu khién, ching han nhu bao hi¢u
didu khién dugc danh riéng hoic tin nhén phat rong); v tap hop tai nguyén diéu
khién ma c6 th con bao goém vi tri tai nguyén mién tan sd, ky hidu bét dau trong
mién thoi gian, thoi khodng cta tap hop tai nguyén didu khién (khoang thoi gian
lidn k& cia CORESET trong nhiu ky hi¢u), pdcch-DMRS-ScramblingID, v.v.
Céc thong sb khéc, ching han nhu {monitoringSlotPeriodicityAndOffset,
monitoringSymbolsWithinSlot, nrofCandidates#1} c6 thé ciing dugc bao gbm
trong cAu hinh khéng gian tim kiém.

Nhu dwoc mb ta trén ddy, sau khi thu cAu hinh khong gian tim kiém (vi dy,
thong qua bao hiéu RRC hodc théng qua giai mé PBCH), UE c6 th8 cb géng dé
giai ma tat ca cac ung vién PDCCH ma dugc bao gbm trong mdi co hdi khong
gian tim kiém, dua vao céc thong sd trong mdi cu hinh khong gian tim kiém.
Tuong ty, mdt song mang thanh phan, trong d3c ta NR hién thoi, c6 thé bao gdm
1én dén 40 khong gian tim kiém (ttrc 13, ma bao gbm bdn BWP, mdi BWP ¢6
mudi khong gian tim kiém). Do d6, quy trinh gidi ma mu trong cac mang thé hé
tiép theo c6 thé tiéu thu cong sudt cao. Ngoai ra, v6i viéc dua ra phan d6 rong
dai tin c6 su két hop séng mang, tinh két ndi kép, va nhidu kha ning két ndi,
trong cac mang thé hé tiép theo, do phuc tap cta quy trinh gidi mé mu (va su
tiéu thu cong suét UE) c6 thé tham chi tré nén x4u hon.

Fig.] minh hoa (6) song mang thanh phan dugc tao cAu hinh v6i nhiéu
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phin d6 rong dai tAn (BWP) trén ludi thoi gian-tan s0, theo cach thire thuc hién
vi du ciia séng ché. Dic biét 13, Fig.1 minh hoa song mang thanh phan 100 ma
bao gdm hai BWP 110 va 120. BWP 110 bao gbm khong gian tim kiém 130, va
BWP 120 bao gdm khong gian tim kiém 140. Mic du séng mang thanh phan
100 trong vi du dugc minh hoa bao gém chi hai BWP va mdi BWP trong s6
BWP 110 va 120 bao gém chi mdt khong gian tim kiém, nhu dugc md ta trén
ddy, mdi 6, trong ddc ta hién thoi cia NR, cé thé duge tao cAu hinh véi 1én dén
bdn BWP va mdi BWP c6 thé dugc tao cAu hinh véi 1én dén mudi tdp hop
khong gian tim kiém (vi du, séng mang thanh phan 100 ¢6 thé dugc tao cau hinh
v6i BWP1-BWP4, BWP 110 c6 thé dugc tao cAu hinh voi cac khong gian tim
kiém 1A-1J, va BWP 120 6 thé duge tao chu hinh véi cic khong gian tim kiém
2A-27). Mbi BWP ¢6 thé c6 thn sb khac, ching han nhu khodng cdch séng
mang con, va tham chi cac tAn sd khac nhau. Trong vi dy dugc minh hoa, UE c6
thé gidm s4t khong gian tim kiém 130 trong BWP hoat dong 110 dén thoi diém
T1, va tai thoi didm T1, khi BWP 120 tré nén hoat dong, UE c¢6 the chuyén dbi
dé giam séat khong gian tim kiém 140 trong BWP hoat dong 120.

Trong cac hoan canh cu thé, mac du UE c6 thé duoc tao cAu hinh véi 1én
dén bén BWP, UE c6 thé chi c6 mot BWP hoat dong (trong mién thoi gian) cho
mdi 6. Tuy nhién, UE c6 thé chuyén dbi gitta cac BWP dugc tao cAu hinh va gift
cac sy thu nhan PDCCH duya vao tit ca cac khong gian tim kiém dugc tao ciu
hinh, ma dugc tao cAu hinh truge trong bao hiéu RRC, trong BWP hoat dong.
Pé hd tro su két hop séng mang (Carrier Aggregation - CA) va kha nang két nbi
kép (Dual-Connectivity - DC), trong NR, mdi UE c6 thé hd trg 1én dén 16 séng
mang duong xubng ma khong c6 DC va 32 séng mang dudng xubng c6 DC.
Ngoai ra, d6i v&i cac phién ban trong tuong lai, da dugc dy tinh rang séng mang
thanh phin ¢6 thé c¢6 nhidu hon mdt BWP hoat dong va c6 kha nang giéi thigu
nhiéu kha nang két ndi trong c4c phién ban trong twong lai, mdi UE c6 thé dugc
tao cAu hinh véi nhiéu hon mot séng mang thanh phén.

Dé nang cao hiéu qua trong quy trinh giai m& mu cho cac c4u hinh nay, mot

sd phuong 4n cla sang ché c6 thé cung cép co ché (bd) kich hoat khong gian tim
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kiém ddng, trong d6, dua vao cac diéu kién hién thoi ctia mang va tiéu chi khéc,
cac khoéng gian tim kiém khac nhau c6 thé dugc kich hoat va/hodc bo kich hoat
dong. Vi duy, co ché (bo) kich hoat khong gian tim kiém dong co thé nang cao
hiéu qué giai ma cac (g vién PDCCH bing céch diéu chinh s6 lugng céc khong
gian tim kiém dugc giam sat dya vao céc diéu kién luu lugng thoi gian thuc cua
mang va cac dich vu dang dién ra. Bang cach nay, sy tiéu thy cong suit & phia
UE ¢6 thé giam hon nita ma khong anh huéng chét luong dich vu (Quality-of-
Service - QoS) cua cac dich vu dang dién ra. Nguoc lai, viéc giam sat khong
gian tim kiém dugc bé kich hoat cé thé dugc kich hoat lai khi nhidu sy trao d6i
g0l tin x4y ra trong sudt cc su truyén géi tin thoi gian thuc. No6i cach khéc, co
ché duoc tao ra cta viée (bo) kich hoat khong gian tim kiém dong c6 thé lam
giam sy tiéu thy cong suat cia UE béang cach giam viéc giai ma mu khong can
thiét, va c6 thé ciing ting sb luong cac khong gian tim kiém khi can nhieu hon
bAo hidu didu khién duong xudng cho (céc) UE.

DPéi véi vi du khac, nhu dugce ban luan, dbi vé6i cac phién ban trong tuong
lai, UE ¢6 thé duoc tao cAu hinh véi nhiéu hon mdt BWP hoat dong trong mdi d.
Tuy nhién, tat ca tap hop khong gian tim kiém dugc tao ciu hinh clia tt ca BWP
hoat dong co thé khong can duoc giam sit béi UE. Do su kich hoat/bo kich hoat
ctia cac BWP c6 thé xay ra thudng xuyén, co ché kich hoat/bd kich hoat dong
cua cac khong gian tim kiém trong mdi BWP co thé hiéu qua hon. Ngoai ra,
trong kich ban két hop séng mang, mot s6 khong gian tim kiém cua cac séng
mang thanh phan khac nhau ¢ th8 chdng 14p trong mién thoi gian. Tuy nhién,
bing céch kich hoat 1ap lich séng mang chéo, c6 thé du d6i v6i UE dé phat hién
chi mot vai khong gian tim kiém trong mot s6 0 hoat dong, va khong phai tat ca
cac khong gian tim kiém cta céc 6 hoat dong. Trong cach thirc thuc hién, tram
gbc ¢o thé khéng tao cAu hinh cac khong gian tim kiém t6i 6 thir cap (Secondary
Cell - SCell) khi viéc 14p lich chéo dugc tao cAu hinh cho SCell lién quan (vi dy,
théng qua bao hiéu RRC). Tuy nhién, viéc xem xét do tré trong bdo hiéu didu
khidn cua tin nhin RRC, co ché kich hoat/bo kich hoat dong ctia cdc khong gian
tim kiém hiéu qua hon. Ngoai ra, bang cach cho phép (bd) kich hoat khong gian
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tim kiém dong, mot s6 phuong én c6 thé cho phép sur (bo) kich hoat/kich hoat lai
dong sy 18p lich séng mang chéo. Tuong tu, viée (bo) kich hoat khong gian tim
kiém dong trong mot sd phuong 4n cla sang ché c6 thé cho phép 14p lich chéo
BWP (vi du, khi nhiéu hon mot BWP hoat dong trong mdi & dugce tao cau hinh).
Trong mot s6 phuong 4n cla sang ché, tram gbc c6 thé 1énh UE &8 kich
hoat/bd kich hoat mdt hodac nhiéu khéng gian tim kiém nim trong mét hodc
nhidu BWP thong qua béo hidu didu khién dugc danh riéng. Bao hi¢u diéu khién
duoc danh riéng, trong mot s6 khia canh ctia cic phuong an sang ché, c6 thé bao
gdm béo hiéu thong tin didu khién dudng xudng (Downlink Control Information
- DCI) vi/hoic bao hidu phan tir didu khién (Control Element - CE) diéu khién
truy cép phuong tién (Medium Access Control - MAC). Theo m¢t khia canh cua
c4c phuong an sang ché, tram gbc co thé truyén bao hiéu didu khién nim trong
cung BWP ma bao gbdm khong gian tim kiém dugc (bd) kich hoat (tic 1, (bd)
kich hoat khong gian tim kiém trong BWP). Theo khia canh khic cta cac
phuong an sang ché, tram gbc c6 thé truyén bao hiéu diéu khién trong BWP thr
nhat d& kich hoat/bd kich hoat khong gian tim kiém trong BWP thtr hai. Trong
mdt sd phuong 4n cla sang ché, BWP thtr nhét va th hai c6 thé nim trong mat
6/séng mang thanh phan ((b6) kich hoat khéng gian tim kiém lién BWP), hoic
nim trong hai 6 khac nhau ((b6) kich hoat khong gian tim kiém lién 6). St dung
su tiép cén tuong tu d6i v&i co ché kich hoat/bd kich hoat khong gian tim kiém,
mot s& phuong 4n cla sang ché c6 thé kich hoat/bo kich hoat BWP va/hodc song
mang thanh phan. Vi dy, tram gbe ¢ thé truyén bao hiéu didu khién & kich
hoat/bd kich hoat dong 14p lich chéo BWP, va/hodc 14p lich song mang chéo.
Tram gbc (vi du, gNB chinh), theo mot khia canh cta cac phuong an sang
ché, ¢ thé truyén bio hiéu didu khién dugc danh riéng trong BWP cia mot
nhém 6, chang han nhu BWP ctia nhém 6 chinh (Master Cell Group - MCQG), dé
kich hoat/bd kich hoat cac khong gian tim kiém duogc tao cdu hinh trong nhom 6
khac, ching han nhu khong gian tim kiém (vi du, dugc tao ciu hinh cho UE)
trong cac nhom 6 thlr chp (Secondary Cell Group - SCG) ((bo) kich hoat khong

gian tim kiém nhom lién 6). M6t s6 phuong an cla sang ché co theé 4p dung cung
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co ché kich hoat/bd kich hoat khéng gian tim kiém trong kich ban nhiéu nhém 6
thir cép.

Fig.2 la so dd minh hoa truyén thong gifta tram gbc va UE dé tao cAu hinh
khong gian tim kiém va kich hoat/bd kich hoat khong gian tim kiém, twong tng
v6i mot sb khia canh cla sing ché. Tram gbc 210 (vi dy, gNB) co6 thé dau tién
tao cau hinh khong gian tim kiém cho UE 220 st dung c4u hinh khéng gian tim
kiém 230. Tram gbc 210 c6 thé sau d6 kich hoat/bd kich hoat khong gian tim
kiém duoc tao cAu hinh théng qua bao hiéu diéu khién dwgc danh riéng 240 (vi
du, st dung béo hiéu DCT hofic béo higu phan tir diéu khién (Control Element -
CE) diéu khién truy cép phuong tién (Medium Access Control - MAC)). Vi duy,
tram gbc 210 ¢6 thé lan truyén céac thong sé ctia DCI dé chi bao cho UE 220
rang DCI dung dé (bo) kich hoat mot hodc nhiéu khong gian tim kiém. DCI
duoc tao cAu hinh c6 thé con chi bio cho UE ma (céc) khong gian tim kiém cén
duoc kich hoat va/hodc duge bo kich hoat. UE 220, sau khi thu DCI duogc tao
chu hinh, c6 thé thuc hién cac quy trinh giai ma Gng vién PDCCH 250 bing
cach hodc giai mi cac ung vién PDCCH trong khong gian tim kiém, néu DCI
thu duoc chi bao su kich hoat ctia khdng gian tim kiém. Ngoai ra, UE 220 c6 thé
dimg giai mi cac ung vién PDCCH trong khong gian tim kiém, néu DCI thu
duoc chi bao su bo kich hoat ctia khdng gian tim kiém.

Trong mot sb phuong 4n cla sang ché, cac thiét dt (cAu hinh) mic dinh
cua khong gian tim kiém va su kich hoat/bd kich hoat cia BWP ma bao gbm
khong gian tim kiém c6 thé con tac dong dén thi tuc (bd) kich hoat khong gian
tim kiém. Vi du, theo mdt khia canh cta cac phuong 4n sang ché, khong gian
fim kiém c6 thé duoc kich hoat mic dinh sau khi UE thu cAu hinh khong gian
tim kiém (vi du, thong qua bdo hiéu RRC) tir tram gbc. Do d6, khong gian tim
kiém c6 thé duoc kich hoat tu dong sau khi BWP tuong tng ma bao gém khong
gian tim kiém duoc kich hoat. Trong mot s phuong 4n cla sang ché, khong
gian tim kiém duoc kich hoat ¢6 thé duy tri hop 1& ngay ca sau khi BWP tuong
tmg dugc bo kich hoat (vi dy, sau khi gNB phuc vy gtri tin nhén DCI dé chi bao
cho UE dé chuyén ddi sang BWP khéc (hodc sau khi bd dinh thoi chuyén doi
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BWP, vi du, BWPInactivityTimer dugc tao c4u hinh cho UE, két thtic). UE c6
thé tiép tuc lai viéc gidm sat khong gian tim kiém truc tiép (ma khong thu tin
nhén kich hoat nao khéc tir tram gbc) sau khi BWP tuong tng dugc kich hoat
lai.

Theo khia canh khac cua cic phuong 4n sang ché, khéng gian tim kiém c6
thé dwoc bo kich hoat mic dinh sau khi UE thu cAu hinh khong gian tim kiém ti
tram gdc. Trong cdc phuong 4n ndy, tram gbc cb thé can truyén tin nhén kich
hoat khong gian tim kiém dé kich hoat khong gian tim kiém sau khi truyén chu
hinh khong gian tim kiém cho UE. Ngoai ra, khong gian tim kiém c6 thé dugc
b6 kich hoat sau khi BWP twong ung dugc bo kich hoat. Trong mot s6 phuong
4n ndy, ngay ca sau khi BWP tuong tmg dugc kich hoat lai, tram gdc c6 thé van
can truyén tin nhin kich hoat khong gian tim kiém cho UE dé kich hoat lai
khong gian tim kiém.

Theo khia canh khic cta cac phuong an sang ché, khong gian tim kiém co
thé duoc bo kich hoat mic dinh. Trong cdc phuong an nay, tram gdc ¢b thé can
truyén tin nhén kich hoat khong gian tim kiém cho UE dé kich hoat khong gian
tim kiém sau khi truyén cau hinh khéng gian tim kiém. Tuy nhién, sau khi dugc
kich hoat boi tram gbc, khong gian tim kiém c6 thé khong bi anh huéng boi su
bo kich hoat cia BWP tuwong tmg. Theo khia canh khéc nita ctia cac phuong an
sang ché, khong gian tim kiém c6 thé duoc kich hoat mic dinh va tram gbc ¢o
thé khéng can truyén tin nhan kich hoat khong gian tim kiém dé kich hoat khong
gian tim kiém sau khi truyén cdu hinh khong gian tim kiém. Tuy nhién, khong
gian tim kiém c6 thé dugc bé kich hoat sau khi BWP tuong tng dugc bo kich
hoat. Ngay ca sau khi BWP tuong tmg dugc kich hoat lai, trong mot sd phuong
an nay, tram gbc ¢co thé vAn cin truyén tin nhén kich hoat khong gian tim kiém
cho UE dé kich hoat lai khong gian tim kiém.

Trong mot sb6 khia canh cuia cac phuong an séng ché, tram gdc ¢6 thé chi
bao céc thibt dit mic dinh (vi du, trang théi kich hoat) ciia khong gian tim kiém
trong cdu hinh khong gian tim kiém (vi du, dugc thu thong qua béo higu RRC).

Trong mot s& phwong 4n ndy, trang théi kich hoat ctia khong gian tim kiém c6
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thé doc 14p vé6i trang thai kich hoat cia BWP dugc két hop voi khong gian tim
kiém. Trong mdt s khia canh khac cta cic phuong 4n sang ché, mic du tram
gbc c6 thé chi béo céc thiét dat mac dinh (vi dy, trang thai kich hoat) ctia khong
gian tim kiém trong cdu hinh khéng gian tim kiém, trang thai kich hoat cua
khdng gian tim kidm c6 thé phu thudc vao trang théi kich hoat cia BWP ma bao
gdm khong gian tim kiém. Vi du, khong gian tim kiém ¢6 thé duoc bé kich hoat
v6i su bod kich hoat cia BWP tuwong tmg. Trong mot s phuong 4n nay, tuy
nhién, khi BWP tuong ung duoc kich hoat lai, tram géc c6 thé van can truyén tin
nhén kich hoat khong gian tim kiém dé kich hoat lai khong gian tim kiém.

Trong mat s khia canh cia cdc phuong an sang ché, tram gbc cb thé 4ap
dung céc cAu hinh khong gian tim kiém khéc nhau cho cung UE. Vi dy, dbi véi
khong gian tim kiém chung (6 cu thé), UE c6 thé dugc tao cAu hinh dé kich hoat
khong gian tim kiém chung theo mic dinh sau khi UE thu c4u hinh khéng gian
tim kiém, va khong gian tim kiém chung c6 thé duy tri & trang thai dugc kich
hoat ngay ca sau khi BWP tuong mg dugc bo kich hoat. Ngugc lai, khong gian
tim kiém UE cu thé c6 thé duoc tao cau hinh cho UE sao cho khong gian tim
kiém c6 thé duoc bé kich hoat mic dinh (vi dy, sau khi UE thu cu hinh khéng
gian tim kiém) va tram gbe ¢ thé can truyén tin nhén kich hoat khong gian tim
kiém d2 kich hoat khong gian tim kiém. Khong gian tim kiém UE cy thé c6 thé
duoc bo kich hoat sau khi BWP tuwong tng dugc bo kich hoat va duy tri trang
thai duoc bo kich hoat ngay ca sau khi BWP tuong tmg dugc kich hoat lai.
Nghia 1a, dé kich hoat lai khong gian tim kiém UE cu thé (khong gidng nhu
khong gian tim kiém chung), tram gbe c6 thé vAn can truyén tin nhén kich hoat
khong gian tim kiém cho UE dé kich hoat lai khong gian tim kiém.

Tuong tu, d6i v6i céc kich ban lién BWP/lién 6/nhom lién 0, hodc ngay ca
céc kich ban trong BWP/trong 6/nhém trong 6, trong mot s6 kich ban, su kich
hoat/bd kich hoat cta cac khong gian tim kiém c¢6 thé phu thuoc xem BWP duoc
két hop c6 duoc kich hoat hay khong, hodc c6 thé doc 1ap véi trang thai kich
hoat ctia BWP dugc két hop hay khong. Vi du, trong mdt s6 khia canh cta cic

phuong 4n sang ché, tram gbc 6 thé truyén tin nhén kich hoat/bé kich hoat giam
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sat khong gian tim kiém dbi v6i cac khong gian tim kiém ma dugc két hop véi
chi (cac) BWP hoat dong. Nguoc lai, trong mot s6 khia canh khic cta céc
phuong 4n sang ché, tram gdc co thé truyén tin nhén kich hoat/b6 kich hoat déi
v6i cac khong gian tim kiém ma dugc két hop véi BWP, bét k& trang thai kich
hoat cia BWP tuong tmg. Céac quy téc lién quan dén trang thai kich hoat ctia céc
khong gian tim kiém c6 thé duoc xac dinh trong cac déc ta k¥ thuét hodc co thé
duoc tao cAu hinh thong qua bdo hiéu didu khién (vi dy, bao hiéu RRC) téi céc
UE khac nhau trong mdt s phuong én cia sang ché.

Fig.3 minh hoa sy kich hoat va (bo) kich hoat cua cac khong gian tim kiém
trong kich ban gidm sat khong gian tim kiém trong BWP véi mot séng mang
thanh phan c6 mot BWP hoat dong, twong Umg voi cac khia canh khac nhau cua
sang ché. Nhu dugc minh hoa trong Fig.3, song mang thanh phan 300 c6 thé bao
gdm mot BWP hoat dong 310. Ngoai ra, UE c6 thé co hai khong gian tim kiém
SS#i (vi du, SS 320) va SS#j (vi du, SS 330) ma dugc tao cAu hinh cho UE. Céc
co hoi SS#i va SS#j ¢co thé xuét hién trong séng mang thanh phan 300 theo chu
ky, theo cac cAu hinh cta cac khong gian tim kiém. Tram gbc (khong dugc thé
hién trong hinh v€) c6 thé truyén tin nhén bo kich hoat khong gian tim kiém 350
trong SS 320 dé bo kich hoat SS#j. Tin nhin bo kich hoat khong gian tim kiém
350 ¢ thé 13 tin nhén DCI, nhu dugc ban luan trén ddy. Sau khi thu tin nhin bd
kich hoat khéng gian tim kiém 350, UE ¢6 thé dimg gidm sét céc co hoi SS#
sau day (vi du, SS 335 va cdc co hoi SS#j khac sau SS 335 trong mién thoi
gian). D6 13, UE ¢6 thé b6 giai ma c4c ung vién PDCCH dugce bao gbm trong co
hoi bét ky trong s céc co hdi SS#j ma tuén theo (trong mién thoi gian) sy thu
nhan tin nhin bé kich hoat khéng gian tim kiém 350, chang han nhu khong gian
tim kiém duogc bo kich hoat SS 335 trong vi du duge minh hoa.

Nhu duoc thé hién trén Fig.3, tram gbc co thé truyén tin nhén b6 kich hoat
khoéng gian tim kiém 350 tai thoi diém khi UE van gidm séat co hoi SS#j dang
dién ra (vi dy, SS 330) ma cé thé bao gbm (it nhét) mot DCI dugc lap lich dugc
truyén cho UE. P& tranh mét DCI duogc 1p lich bét ky, trong mot sb khia canh

cia cac phuong 4n sang ché, UE c6 thé tiep tyc giam sat khong gian tim kiém
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sau khi thu tin nhén b6 kich hoat déi véi d trd thdi gian (bd) kich hoat nhét
dinh. Do tré thoi gian c6 thé bao gbém, trong mot s6 phuong 4n cla sang ché, s6
luong cu thé cta cac ky hiéu (vi du, L ky hiéu, L>0). Nghfa 13, UE c6 thé van
giam sat cac co hoi khong gian tim kiém dang dién ra, nhung khong dai hon L
ky hiéu sau khi thu tin nhén b6 kich hoat khong gian tim kiém. Piéu nay la do,
trong mot sé phuong 4n cua sang ché, tram gbc co thé van gti cac DCI ma da
duoc 1ap lich trude tin nhén bé kich hoat khong gian tim kiém thong qua co hoi
SS#j trong subt do tré thoi gian L ky hiéu. Sau do tré thoi gian L ky hiéu, UE c6
thé bo kich hoat cAu hinh SS#j va dimg gidm sét co hdi SS#j theo sau tiém ning
bét ky trong mién thoi gian. Trong mot sd phuong 4an khéc, UE c6 thé khong
mong mubn tram gbc gui DCI bét ky thong qua SS#j trong sudt do tré thoi gian
L ky hiéu do UE khéng dam bao sy thu nhén DCI trong sudt L ky hiéu.

S6 luong chc ky hidu (L) dbi voi do tré thoi gian c6 the 12 gid tri c¢b dinh (vi
du, trong dic ta k¥ thudt) trong mot s khia canh cia cic phuong an sang ché,
trong khi trong khia canh khac cta cac phuong 4n sang ché, s6 luong céc ky
hiéu c6 thé 12 bién sb, vi du, dua vao kha ning phén ctimg cua UE. Trong mét 5O
phuong an khac nira, s6 luong cac ky hiéu dbi voi do tré thoi gian c6 thé duoc
tao cAu hinh béi tram gbc. Vi dy, trong mot s6 phuong 4n cla sang ché, tram
gbc co thé x4c dinh do tré thoi gian trong khi tao cAu hinh cac khong gian tim
kiém cho UE (vi du, thong qua bdo hiéu RRC), trong khi trong cac phuong an
khéc d6 tré thoi gian c6 thé duge xac dinh trong chinh tin nhén bé kich hoat
khong gian tim kiém. Ngoai ra, trong mot sd cach thic thuc hién, UE co thé
khong dugc mong muén d thu tin nhén kich hoat khong gian tim kiém dbi voi
cung khong gian tim kiém trong sudt L’ ky hiéu (vi du, L’ >L) trong mién thoi
gian sau khi UE thu tin nhén bd kich hoat khong gian tim kiém dbi véi khong
gian tim kiém dich lién quan. UE co thé thu gid tri ctia L’ dua vao cic sy tiép
can cling dugc tao ra trén day ddi v&i su thu nhan gid tri ctia L. Trong mot sd
phuong an khac, UE ¢6 th8 nhén biét ngdm dinh rang gi tri ctia L’ gidng nhu
gia tri cua L.

Tuong ty viée truyén tin nhén bo kich hoat dé dénh lira viéc gidm sat khong
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gian tim kiém trong BWP, tram gbc co thé truyén tin nhan kich hoat dé kich
hoat viéc giam sat khong gian tim kiém béi UE. Nhu duoc thé hién trén Fig.3,
tram gdc co thé truyén tin nhén kich hoat khong gian tim kiém 360 ciing trong
SSH#i (vi du, SS 320) dé kich hoat khéng gian tim kiém m&i SS#k (SS 340 va cac
co hoi SS#k khac sau SS 340 trong mién thoi gian)). Sau khi thu tin nhén kich
hoat khong gian tim kiém 360, trong mot sb phuwong 4n clia sang ché, UE c6 thé
bét ddu gidm sat cac co hdi SS#k sau day (trong mién thoi gian) tiép tuc dya vio
cAu hinh SS#k ma UE d3 thu trude d6. Tuong tu thu tuc bo kich hoat, trong mot
s6 phuong an ciia sang ché, do tr8 thoi gian K ky hiéu nho nhat co thé di qua
trude khi UE bét dau giam sat khong gian tim kiém SS#k sau khi thu tin nhin
kich hoat khong gian tim kiém trong BWP 360. Do d6, UE c6 thé thu co hoi
SS#k duoc kich hoat thir nhat khong phai truée K ky hiéu sau khi thu tin nhin
kich hoat khong gian tim kiém trong BWP 360. Trong mot s6 phuong 4n cla
sang ché, tram gbc 6 thé xem xét gi6i han K ky hiéu khi truyén (cac) DCI duge
lap lich trén khong gian tim kiém dugc kich hoat mdéi (tice 1a, khong nén 1a DCI
duoc 1ap lich bét ky cho UE trong sudt do tré thoi gian K ky hiéu ).

Gia tri ctia K (tic 13, do 1éch thoi gian gifta viée thu tin nhén kich hoat va
bt ddu giam sat khdng gian tim kiém dugc kich hoat, K>0) c6 thé 13 gia tri cb
dinh (vi dy, trong d3c ta k¥ thuat) trong mot s6 phuong 4n cua sang ché, hodc c6
thé 12 bién sb dua vao kha ning phan ctng ctia UE trong mot s6 khia canh khac
cua cac phuong an sang ché. Trong mét sd phuong 4n cua sang ché, gia tri ctia
K c6 thé dugc tao cdu hinh boi tram gbc trong sudt céu hinh khong gian tim
kiém (vi du, théng qua béo hiéu RRC), hodc ngoai ra, gia tri ctia K ¢6 thé dugc
truyén cho UE thong qua tin nhén kich hoat khong gian tim kiém 360.

Ngoai ra, trong mot s6 cach thuc thue hién, UE c6 thé khong dugc mong
mudn dé thu tin nhén bé kich hoat khong gian tim kiém ddi vé6i cung khéng gian
tim kiém trong sudt K’ ky hiéu (vi dy, K’>K) trong mién thoi gian sau khi UE
thu tin nhén kich hoat khong gian tim kiém ddi v6i khéng gian tim kiém dich
lién quan. UE c6 thé thu gid tri ctia K’ dua vao cac su tiép can ciing dugc tao ra

trén day ddi véi sy thu nhan gia tri ciia K. Trong mot s6 phuong 4n khéac, UE c¢6
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th nhéan biét ngdm dinh rng gia trj cia K’ giong nhur gia tri cia K.

Nhu duoc mb ta trén ddy, tin nhén (bd) kich hoat khéng gian tim kiém c6
thé duoc truyén cho UE théng qua tin nhin DCI hodc tin nhén MAC CE trong
mot s6 phuong 4n cla sang ché. Tuong tu, nhu duge thé hién trén Fig.3, UE c6
thé thu mot sy gan gdi tin duong xubng (vi du, DL PKT 380) sau khi giai ma
c4c tmg vién PDCCH cta mot co héi khdng gian tim kiém (vi du, SS 370).
Ngodi ra, DL PKT 380 c6 thé bao gdm mdt (hoc nhieu) MAC CE, ma c6 thé
bao gdm tin nhén (bd) kich hoat khong gian tim kiém. Tin nhin (bd) kich hoat
(ma duogc truyén bdi DCI hodc béi MAC CE), trong mét s6 phuong 4n cia sang
ché, c6 thé it nhit bao gdm truong loai dé phan biét tin nhan (bo) kich hoat voi
céac loai khéc ctia bao hi€u didu khién DL, trudong trang thai kich hoat dé chi bao
xem tin nhén ding cho su kich hoat hay su bo kich hoat cua khong gian tim
kiém, va truong chi sé khéng gian tim kiém d& dinh ro ring (c4c) khong gian
tim kiém dugc tao ciu hinh can duoc kich hoat hodc dugc bo kich hoat.

Trudng loai c6 thé con chi bao loai nao cua tin nhén gidm sat khong gian
tim kiém d& duoc gui. Vi dy, truong loai c6 thé bidu thi rang tin nhén lién quan
dén giam sat khong gian tim kiém trong BWP, gidm sat khong gian ﬁm kiém
lien BWP, giam sat khong gian tim kiém lién 6, v.v. Trong mét s phuong 4n
cla sang ché, d6i voi thiét ké bao hidu DCI, truong loai co thd duoc truyén téi
UE str dung su tiép can ngérn dinh. Vi dy, mdt hodc nhiéu phén tr thong tin cy
thé, hodc cac truong, (vi dy, ky hiéu nhéan dang cho céac dinh dang DCI, gén tai
nguyeén mién tin sb, gan tai nguyén mién thoi gian, cd nhay tan sd, so dd didu
bién va ma hoa, ky hiéu chi béo dir liéu méi, phién ban du thura, sb quy trinh
HARQ, Iénh didu khién coéng suét truyén, ky hiéu chi bdo UL/UL bd sung
(UL/Supplementary UL - SUL), ID 9, ky hiéu chi bdo phéan d6 rong dai tan, ky
hiéu chi bao so khop tdc d6, cac bit dém, hodc dang két hop bét ky cua céc
truong néu trén) trong DCI ¢c6 thé duoc thiét dat & cac gid tri cu thé (vi dy, tit ca
clia cac truong c6 thé duoc thit dit & 0 hogc 1) dé chi bao loai cta tin nhén.

Déi véi thiét ké bao hisu MAC CE, trong mot sd phuong 4n cua sang ché,

truong loai co thé duoc truyén t6i UE st dung su tiép can ngam dinh. Vi du, mot
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sé truong cu thé (vi du, ID kénh ldgic, (cac) bit danh riéng, truong dinh dang,
truong mé rong, hodc dang két hop bat ky clia cac trudng néu trén) trong MAC
CE cé thé duoc thibt dit & cac gia tri cu thé (vi du, tht ca cia céc truong c6 the
duoc thiét dat & ‘0° hodc “1°). Bang céch nay, khi UE thu béo hiéu, UE c6 thé ¢6
kha ning phan biét tin nhén (bd) kich hoat khéng gian tim kiém tir céc loai khac
ctia bao hiéu DCI ho#c bao hiéu AC CE, va loai cua tin nhén (vi duy, (bd) kich
hoat khong gian tim kiém trong BWP, (bd) kich hoat khéng gian tim kiém lién
BWP, (bo) kich hoat khong gian tim kiém trong 6, (bd) kich hoat khong gian tim
kiém lién 6, v.v.).

Truong trang thai kich hoat, trong mot s6 phuong 4n cla sang ché, c6 thé
bao gbém ky hiéu chi bao mdt bit dé chi bao rd rang trang thai kich hoat ctia (céc)
khong gian tim kiém. Vi duy, gi4 tri ‘1’ trong trang thai kich hoat bit ¢6 thé chi
bao su kich hoat cua khong gian tim kiém, trong khi gia tri ‘0’ trong trang thai
kich hoat bit ¢6 thé chi bdo sy bé kich hoat ctia khong gian tim kiém. Pbi véi tin
nhén MAC CE, khong can ky hiéu chi bdo mt bit trong mot s phuong én ctia
sang ché. UE c6 thé thuc hién thao tac twong tng (vi du, bd kich hoat khéng
gian tim kiém duoc kich hoat, hodc kich hoat khong gian tim kiém duogc bo kich
hoat) dua vao trang thai hién thoi cua khong gian tim kiém ma s& duoc thay d6i
(vi du, dugc chi bao boi trudong chi s6 khong gian tim kiém sau day).

Trudng chi s6 khong gian tim kiém, trong mot sd phuong 4n cla séng ché,
c6 thé bao gdm tong s6 4 bit @& chi béo ring (cac) khong gian tim kiém can
duoc kich hoat hodc dugc bo kich hoat. Vi du, dang két hop cta ‘0001’ dén
1010’ trong trudong bdn bit ¢6 thé 1an lugt chi bdo anh xa mot-mdt tdi cac
khong gian tim kiém tir 0 dén 9. Gi4 trj ‘0000’ va cdc gid tri tir *1011” dén
‘11117 ¢6 thé dugc duy tri danh riéng. Nhu dugc md ta trén déy, trong mdt sd
phuong an cua sang ché, tram géc 6 thé kich hoat/bd kich hoat nhiéu hon mot
khong gian tim kiém trong mdt tin nhén (bo) kich hoat. Do d6, truong chi s6
khong gian tim kidm c6 thé bao gém nhidu chi sb khong gian tim kiém. Trong
mot s6 khia canh cua cac phuong én sang ché, su két hop cu thé cua céc bit (vi

du, céac bit danh riéng) cd thé chi bao tap hop cu thé cua cac khong gian tim
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kiém. Vi dy, gia tri ‘1111” trong truong chi s& khong gian tim kiém c6 thé chi
b4o rang tit ca cac khong gian tim kiém duoc tao cdu hinh trong mét BWP
(hodic 6) bi anh hudng (cdn duge kich hoat hodc duge bd kich hoat) béi tin nhén.
Tuong tu, gia tri ‘1011° ¢ thé chi béo rang tit ca cac khong gian tim kiém cu
thé ctia UE trong mot BWP/6 bi anh huéng, va gié tri <1110° ¢6 thé chi béo rang
tAt ca cac khong gian tim kiém chung trong mot BWP/6 bi anh hudng béi tin
nhén. Mic du chi ba dang két hop ctia céc bit danh riéng dugc ban luén ¢ day,
su két hop khac bat ky clia cac bit dé dinh rd cac khong gian tim kiém bi anh
huédng co thé duoc str dung trong cac phuong an khéc cia sang ché.

Trong mot s6 phwong 4n cla sang ché, UE c6 thé dugc tao ra boi anh xa bit
(vi du, théng qua bdo hiéu diéu khién). Trong mot s phuong 4n nay, mdi bit
trong 4nh xa bit c¢6 thé twong tmg v6i mot khong gian tim kiém cu thé. Vi du, bit
thir nhét (tir trai sang phai trong bdo hiéu diéu khién) trong anh xa bit c6 thé
tuong Gng voi khong gian tim kiém thi nhit trong cdu hinh khdng gian tim kiém
ctia UE, bit thir hai ¢6 thé tuong Ung v6i khong gian tim kiém th hai, v.v. Dya
vao thiét ké 4nh xa bit duge giri cho UE, tram géc 6 thé c6 kha ning kich hoat
mdi khong gian tim kiém bang cach thiét dat gia tri bit twong Umg d6i voi khong
gian tim kiém 13 ‘1°. Nguoc lai, tram gbc ¢6 thé bd kich hoat mdi khong gian
tim kiém bng céch thiét dit gia tri bit tuong tng dbi v6i khong gian tim kiém 1a
‘0’. D6 dai cua 4anh xa bit nay, trong mot sb khia canh cla cac phuong an sang
ché, ¢6 thé phu thudc vao sd luong cac c4u hinh khong gian tim kiém.

Fig.4 1a luu dd minh hoa phuong phép (hodc quy trinh) 400 dugc thyuc hién
bsi UE dé giam s4t dong cac khong gian tim kiém khac nhau, theo céch thurc
thuc hién vi du cia sang ché. Quy trinh 400, trong mot s6 phuong 4n cla sang
ché, c6 thé bét dau, tai khéi 410, bang cach thu cAu hinh khéng gian tim kiém tur
tram géc phuc vu (vi dy, gNB hoéc eNB). UE ¢6 thé thu cdu hinh khong gian
tim kiém mot cach rd rang (vi dy, thong qua béo hi¢u RRC), hodc mot cach
ngdm dinh (vi dy, tr giai md PBCH), nhu dugc md ta trén day.

Sau khi UE dugc tao cu hinh véi céc cu hinh khong gian tim kiém, quy

trinh 400 ¢6 thd bit ddu gism sat, trong khdi 420, mdt hogc nhiéu khong gian
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tim kiém ma duoc tao cAu hinh cho UE. Céc khong gian tim kiém c6 thé nim
trong cing BWP cua cung 6, BWP khic nhau cua cung 0, hodc BWP khac nhau
ctia cac 0 khac nhau. Béng cach gidm st mdi khong gian tim kiém, quy trinh c6
thé giai ma mdi tmg vién PDCCH ctia khong gian tim kiém d6 dé thu thong tin
didu khién ma thudc vé UE.

Tai khéi 430, quy trinh 400 c6 thé x4c dinh xem tin nhén (b6) kich hoat
(tac 13, tin nhéin kich hoat hodc tin nh#n bd kich hoat) d3 dugc thu hay chua trén
khong gian tim kiém bat ky trong s céc khong gian tim kiém duoc gidm sét.
Tin nhén (bd) kich hoat khéng gian tim kidm c6 thé 14 tin nhin DCI, nhu dugc
ban luan trén day. Khi quy trinh 400 xéac dinh rang khong c6 Umg vién nao trong
sé cac umg vién PDCCH dugc giai md mang tin nhén (bd) kich hoat, quy trinh
400 ¢6 thé quay lai Kkhéi 420 dé tiép tuc gidm sét cac khong gian tim kiém duoc
tao cAu hinh. Tuy nhién, khi quy trinh xéc dinh rang tin nhén (bd) kich hoat
dugc thu (vi du, bang cach gidi md mot trong s6 cac ung vién PDCCH trén mot
khong gian tim kiém trong sb cac khong gian tim kiém duogc giam sét), quy trinh
400 c6 thé x4c dinh, trong khéi 440, xem tin nhén thu dugc 1a dé kich hoat (it
nhit) mét khong gian tim kiém (dugc bo kich hoat), hay 2 b kich hoat (it nhat)
mdt khong gian tim kiém hoat dong. Nhu duge ban luan dudi ddy, tin nhén thu
duoc khong gidi han & viée kich hoat va/hodc bo kich hoat cic khong gian tim
kiém. Nhu s& dugc md ta, mot s6 phuong 4n c6 thé st dung tin nhén thu duoc
dé kich hoat va/hodc bod kich hoat BWP khac, 6 khac, hodc thdm chi nhom 6
khéac cta khong gian tim kiém duoc chi béo tuong tng.

Khi quy trinh 400 xac dinh rang tin nhén dung cho sy bo kich hoat khong
gian tim kiém khéc, quy trinh c6 thé, tai khoi 460, dimg giam sit cdc co hoi
khong gian tim kiém sau ddy ma duogc xac dinh bdi tin nhén (bd) kich hoat
khong gian tim kiém. D6 13, UE c6 thé bo gidi méd cdc ing vién PDCCH ma
duoc bao gém trong co hoi bét ky trong sb6 cac co hoi khong gian tim kiém ma
tuin theo (trong mién thoi gian) sy thu nhén tin nhén bo kich hoat khong gian
tim kiém. Nhu duoc ban luén trén day, tram géc 6 thé truyén tin nhén bo kich

hoat khong gian tim kiém tai thoi diém khi UE van giam séat co hoi khong gian
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tim kiém dang dién ra ma cd thé bao gdm (it nhét) mot DCI dugce 14p lich duge
truyén cho UE. D& tranh mét DCI duge 14p lich bét ky, trong mot s6 khia canh
clia cidc phuong an sang ché, UE c6 thé tiép tuc gidm sat khoéng gian tim kiém
sau khi thu tin nhén b kich hoat dbi véi khoang thoi gian nhét dinh (vi dy, d6i
v6i sb luong cu thé cta cac ky hiéu trong BWP dugc két hop). Sau khi khoang
thoi gian cu thé két thuc, quy trinh 400 c6 the bo kich hoat khong gian im kiém
ma duoc md ta trong tin nhin (tic 13, dimg gidm séat co hoi khdng gian tim kiém
theo sau tiém nang bét ky trong mién thoi gian). Sau d6 quy trinh 400 c6 thé két
thic.

Khi quy trinh 400 xé4c dinh, tai khéi 440, rang tin nhén dung cho kich hoat
khong gian tim kiém khac, quy trinh c6 thé, tai khdi 450, bét dau giam sét cac co
hoi khong gian tim kiém sau ddy dua vao cdu hinh ctia khong gian tim kiém (ma
duoc thu trude d6). D6 13, UE c6 thé bt dau gidm sat cac co hdi khong gian tim
kiém sau day (trong mién thoi gian) tiép tuc dya vao cAu hinh UE d3 thu trude
d6. Tuong tu thu tuc bo kich hoat, trong mot s6 phuong an cua sang ché, do tré
thoi gian K ky hiéu nhé nhét, trong d6 K>0, ¢6 the di qua truée khi UE bét dau
giam sat khong gian tim kiém sau khi thu tin nhén kich hoat khong gian tim
kiém. Do d6, UE c6 thé thu co hoi khong gian tim kiém duoc kich hoat thtr nhét
khong phai trude K ky hiéu sau khi thu tin nhén kich hoat khong gian tim kiém.
Ngoai ra, UE ¢6 thé khong mong mudn thu tin nhén bo kich hoat khong gian tim
kiém dbi véi cung khong gian tim kiém trong sudt K’ ky hiéu (vi du, K’ 2K)
trong mién thoi gian sau khi UE thu tin nhin kich hoat khoéng gian tim kiém dbi
v6i khoéng gian tim kiém dich lién quan. Trong mot sd phuong 4n khéc, UE c6
thé nhan biét ngdm dinh rang gia tri cua K’ gidng nhu gia tri cia K.

D6 trd thoi gian giita viée thu tin nhén kich hoat va bét dAu giam sat khong
gian tim kiém dugc kich hoat, hodc gifta viéc thu tin nh#n bo kich hoat va dung
dé gidm sét khong gian tim kiém dugc bo kich hoat ¢6 thé 13 gia tri ¢d dinh (vi
du, trong dic ta k¥ thudt) trong mot sd phuong 4n cia séng ché, hodc c6 thé 13
bién s6 dua vao kha nang phan cimg cta UE trong mot s6 khia canh khéc cta

céc phuong 4n séng ché. Trong mot so phuong 4n cla sang ché, dd tre thoi gian
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¢6 thé duoc tao cau hinh béi tram gbc trong sudt ciu hinh khong gian tim kiém
(vi duy, théng qua béo hiéu RRC), hodc ngoai ra, thoi gian bu co thé dugc truyén
cho UE théng qua chinh tin nhén (bod) kich hoat khong gian tim kiém (vi du, nhu
mdt phén tir thong tin trong sd céc phan tir thong tin cua tin nhén). Trong mét sb
phuong én cua sang ché, quy trinh c6 thé c6 dé kich hoat BWP, hodc thdm chi 0,
trude khi kich hoat khong gian tim kiém duogc két hop véi BWP (hodc 6). Sau
khi kich hoat khéng gian tim kiém, quy trinh c6 thé két thuc.

Fig.5 la luu dd minh hoa phuong phép (hodc quy trinh) 500 dugc thuc hién
boi tram gbe dé (bd) kich hoat dong mot hodc nhidu khéng gian tim kiém, theo
c4ch thte thuc hién vi du cua sang ché. Nhu duoc minh hoa trong Fig.5, quy
trinh 500 c6 thé bt dAu bing céch tao céu hinh, tai khdi 510, mot hodc nhieu
khong gian tim kiém cho UE. Nhu duoc mé ta trén dy, quy trinh 500 c6 thé tao
c4u hinh (c4c) khong gian tim kiém théng qua béo hiéu RRC.

Tai khdi 520, quy trinh 500 c6 thé tao cAu hinh tin nhén DCI cu thé trong
mdt trong sb cac khdng gian tim kidm da duoc tao cAu hinh va hoat dong (vi du,
khong gian tim kiém duoc tao cAu hinh ma dang dugc gidm sat boi UE). Trong
mot s& phuong 4n cla séng ché, quy trinh 500 c6 thé tao cdu hinh DCI cu thé
béng cach tao ra tip hop céc thdng s6 (vi du, céac phan tr thong tin), chéng han
nhu trudong loai khong gian tim kiém, truong trang thai kich hoat khong gian tim
kiém, truong chi s6 khong gian tim kiém, v.v. C4c phan tir néu trén c6 thé chi
bao cho UE khong gian tim kiém nao, trong BWP (va 8) nao, va trong kich ban
nao phai dugce kich hoat va/hodc duge bo kich hoat.

Sau khi tao cAu hinh tin nhén DCI, tai khdi 530, c6 thé truyén tin nhén DCI
t61 UE mong mudn. Trong mdt sb khia canh cta cic phuong 4n sang ché, quy
trinh 500 ¢6 thé truyén tin nhén st dung mot hodc nhiéu ung vién PDCCH dugc
truyén trén mot trong sb6 cac khong gian tim kiém hoat dong ma UE giam sat.
Sau do6 quy trinh cé thé két thuc.

Phuong phép (bd) kich hoat khong gian tim kiém dong duoc mo ta trén day
khéng gidi han 6 co ché 1ap lich dya vao khe. Mot sd phuong 4n cla sang ché ¢6

thé cung cap phuong phap twong tu dé 1ap lich khong dua vao khe, trong do, co
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hoi khong gian tim kiém c6 thé khong nhét thiét theo chu ky. Trong mét 36
phuong én cla sang ché, trong kich ban 14p lich dua vao dbi twong khong phai
khe, su kich hoat/bé kich hoat khong gian tim kiém c6 thé duoc tao cdu hinh
theo murc ky hiéu (vi dy, trong ky hiéu hodc trong khe nhd).

Fig.6 minh hoa sy kich hoat va (bo) kich hoat cuia cac khong gian tim kiém
trong kich ban 1dp lich dua vao dbi twong khong phai khe, twong Umg v6i cac
khia canh khac nhau cta sang ché. Trong mot s6 phuong 4n cua sang ché, tram
gbe ¢o thé tao cAu hinh tinh chu ky gidm sat khong gian tim kiém & muc khe (vi
du, UE c6 thé giam sat mot khe trong mdi muoi khe), va vi tri cua khe ma UE
can giam sat (vi duy, bang cach cung cép gia tri bu cho UE trong khoang thoi
gian giam sat). UE co thé tinh toan khe dich 610 ma tram gbc can gidm sét, dya
vio cAu hinh thu duoc. Vi du, UE c6 thé bét dau tinh toan tir khe thw nhat tai
didm dau ctia mdt khung radio.

Sau khi tim ra khe dich 610, UE c6 thé tim céc vi tri cua céc co hoi khong
gian tim kiém trong khe dich 610. Trong mot s6 khia canh cua cac phuong 4n
sang ché, phin t¢ thong tin, chang han nhu  trudng
MonitoringSymbolsWithinSlot 14 bit 620 co thé dugc tao cu hinh trong céu
hinh khong gian tim kiém, mdi bit cua trudng nay, co thé twong tmg v6i mot ky
hiéu trong khe dich 610 ma trén d6 UE chuén bi dé thuc hién giam sat (tc 1,
giai md PDCCH). Mic du trong vi du dugc thé hién trén Fig.6, truong
MonitoringSymbolsWithinSlot 620 ¢6 14 bit, cAn chu ¥ ring trong cac phuong
4n khac phén tir thong tin nay c6 thé 13 chudi bit c6 sb bit nhidu bang s6 luong
céc ky hidu trong mot khe. Nhu duoc md ta trén ddy, mdi bit trong truong
MonitoringSymbolsWithinSlot 620 c6 thé twong tmg v&i mot ky hiéu trong khe
dich 610. Do do, trong mot s6 phuong 4n cia sang ché, néu bit cla trudong
MonitoringSymbolsWithinSlot 620 dugc thiét dat 1a “1°, UE co thé xem xét ky
hiéu tuong g trong khe dich 610, ddi véi cac co hoi khong gian tim kiém duoc
kich hoat ma can dugc gidm sat boi UE. Mit khac, néu bit trong trudng nay
dugc thiét dat 1a <0°, UE ¢6 thé x4c dinh r?mg ky hiéu tuong Ung trong khe dich
610 khéng phai 1a co hdi khong gian tim kiém duoc kich hoat va UE s& khong
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giam sat (cac) ky hiéu tuong ung. Nhu dugc thé hién trén Fig.6, theo dang két
hop vi du clia céc gia tri bit trong trudng MonitoringSymbolsWithinSlot 620, ky
hiéu thur nhét (630), ky hiéu thtr ba (635), ky hiéu thir nam (640), va ky hiéu thu
mudi bén (645) ciia khe dich 610 1a cac khong gian tim kiém dugc kich hoat ma
c6 thé duoc giam sat bai UE.

Fig.7 minh hoa sy kich hoat va (bo) kich hoat ctua c4c khong gian tim kiém
trong kich ban giam sat khong gian tim kiém 1ién BWP véi mot song mang
thanh phén c6 nhidu BWP hoat dong, twong ng v6i cac khia canh khac nhau
ctia sang ché. Nhu duoc thé hién trén Fig.7, UE c6 hai BWP hoat dong (vi dy,
duoc kich hoat theo mac dinh) 710 va 720 dugc tao cAu hinh trong mot song
mang thanh phén hoat dong 700. Ngoai ra, BWP dugc tao cu hinh 730 khong
hoat dong tai diém dau cua ludi thoi gian-tﬁn s6 duoc minh hoa. BWP hoat dong
710 bao gdm khéng gian tim kiém SS#i (vi du, SS 740), trong khi BWP hoat
d6ng 720 bao gdm khéng gian tim kiém SS#j (vi du, SS 750). Tram gbc b thé
sau d6 truyén tin nhin bé kich hoat khong gian tim kiém lién BWP 770 trong
SS#i dé bo kich hoat SS#j trong BWP hoat dong khac 720 (vi dy, SS 755 va cac
co hoi SS#j khéac sau khi SS 755 trong mién thoi gian). Sau khi thu tin nhén bo
kich hoat khong gian tim kiém liéen BWP 770, UE c6 thé dimg gidm sat khong
gian tim kiém SS#j. Nhu dugc thé hién trong hinh v&, SS 755 dugc bd kich hoat
sau khi thu tin nhén bo kich hoat khong gian tim kiém lién BWP 770.

Tuong tu kich ban bo kich hoat trong BWP, c6 thé c6 dd tré thoi gian L ky
hiéu nhé nht cho UE d& cho phép sy bo kich hoat khéng gian tim kiém sau khi
thu tin nhén bé kich hoat khong gian tim kiém lién BWP 770. Do d6, UE c6 thé
van gidm sat co hdi khong gian tim kiém dang dién ra (vi dy, SS#j) trong subt L
ky hiéu sau khi thu tin nhin bé kich hoat khéng gian tim kiém. Tram gdc, co thé
van giri DCI bét ky ma da duge 1ap lich trudce khi tin nhén bo kich hoat khong
gian tim kiém 770 cho UE st dung co hdi SS#j trong suét do tré thoi gian L ky
hiéu. Sau do tré thoi gian L ky hiéu, UE ¢6 thé bo kich hoat khong gian tim
kiém SS#j va dumg gidm sét cac co hdi SS#j theo sau tidm nang (tac 13, SS 755

va cac co hoi SS#j khac sau khi SS 755 trong mién thoi gian). Gié tri ciia L c6
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thé 13 gié tri ¢b dinh (vi du, trong dic ta k¥ thuét) hodc ¢6 thé 13 bién sd phu
thudc vao kha ndng phﬁn cimg ciia UE. Ngoai ra, gia tri ctia L ¢0 thé duoc tao
cAu hinh béi tram gdc (vi du, thong qua béo hi¢u RRC hoac thong qua tin nhén
bd kich hoat khong gian tim kiém 770). Ngoai ra, trong mdt s6 céach thtrc thue
hién, UE co thé khong dugc mong muén dé thu tin nhin kich hoat khong gian
fim kiém déi v6i cting khong gian tim kiém trong sudt L’ ky hiéu (vi du, L’ >L)
trong mién thoi gian sau khi UE thu tin nhén bé kich hoat khong gian tim kiém
d6i v4i khong gian tim kiém dich lién quan. UE c6 thé thu gia tri cia L’ dya vao
céc su tiép can cling dugc tao ra trén day ddi vé6i su thu nhéan gid tri cua L. Trong
mot sd phuong an khac, UE ¢6 thé nhan biét ngém dinh réng giatricual’ giéng
nhu gia tri cua L.

Nhu duoc thé hién trén Fig.7, sau khi giri tin nhén bo kich hoat khong gian
tim kiém lién BWP 770, tram gbc c6 thé truyén tin nhén kich hoat khong gian
tim kiém lién BWP 780 trong SS#i (vi dy, trong tin hi¢u DCI dugc bao gbém
trong Gmg vién PDCCH ctia khong gian tim kiém 740) dé kich hoat SS#k, ma
duoc bao gdbm trong BWP 730. Sau khi thu tin nhén kich hoat khoéng gian tim
kiém lién BWP 780 (vi du, bing cach giai ma ing viéen PDCCH ma mang tin
hiéu tin hidu DCI chi b4o tin nhin kich hoat), UE c6 thé bét diu giam sat SS#k
trong BWP hoat dong 730 (vi dy, SS 760 va cac co hoi SS#k khac sau khi SS
760 trong mién thoi gian). Cén chua y rang BWP 730 khong hoat dong trude khi
UE thu tin nhén kich hoat khéng gian tim kiém lién BWP 780 (dé kich hoat
SS#Kk). Do d6, sau khi thu tin nhan kich hoat khong gian tim kiém lién BWP
780, UE ¢6 thé kich hoat BWP 730 dAu tién va sau d6 bit dau gidm st cac co
hoi SS#k tiép tuc dwa vao cau hinh cla SS#k.

Tuong tu, nhu duge minh hoa trong Fig.7, co thé c6 d6 tré thoi gian K ky
hidu nho6 nhit cho UE dé chuén bi cho viéc giai ma khong gian tim kiém sau khi
thu tin nhén kich hoat khong gian tim kiém lién BWP 780. Gi4 tri cia K ¢ thé
& gi4 tri ¢é dinh (vi dy, dugc xdc dinh trong déc ta k¥ thuat) hodc c6 thé 1a bién
s6 ma phu thudc vao kha nang phan cimg cua UE. Hon nita, gid tri cua K c6 thé

duoc tao cau hinh béi tram gbc (vi dy, théng qua bao hiéu RRC hodc thong qua
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tin nhan kich hoat khong gian tim kiém). Do @6, UE c6 thé thu co hoi SS#k thu
nhit (vi du, SS 760) khéng sém hon K ky hiéu sau khi thu tin nhén kich hoat
khong gian tim kiém lién BWP 780. Trong mdt sd phuong 4n cua séng ché, tram
gbc ¢6 thé xem xét gidi han K ky hiéu khi truyén (cac) DCI trén khong gian tim
kiém ma chi duoc kich hoat boi tram gbe. Do d6, khdng c6 DCI nio c6 thé duge
tao ra cho UE trong subt do tré thoi gian K ky hiéu. Ngoai ra, trong mot sb cach
thirc thuc hién, UE c6 thé khong dugc mong mudn dé thu tin nhin b kich hoat
khong gian tim kiém ddi véi cuing khong gian tim kiém trong subt K’ ky hiéu (vi
dy, K’ >K) trong mién thoi gian sau khi UE thu tin nhén kich hoat khong gian
fim kiém d6i v6i khong gian tim kiém dich lién quan. UE c6 thé thu gid tri cua
K’ dua vao cac su tiép can cling dugc tao ra trén day dbi vé6i su thu nhan gia tri
cua K. Trong mot sd phuong 4n khac, UE c6 thé nhan biét ngdm dinh rang gia
tri ciia K gidng nhu gi4 tri cua K.

Tuong tu, nhu dugc mo ta trén day, tin nhén (bd) kich hoat khong gian tim
kiém lién BWP c6 thé ciing dugc truyén cho UE thong qua tin nhéin MAC CE
trong mot s phuong 4an cla sang ché. UE c6 thé thu dugc mot sy gan gdi tin
dudng xubng sau khi giai mi cac tmg vién PDCCH cta mot co hdi khong gian
tim kiém trong moét BWP hoat dong (vi du, SS#i trong BWP 710). Ngoai ra, goi
tin dudong xudng c6 thé bao gdbm mdt (hodc nhiéu hon mdt) MAC CE, ma bao
gdm (it nhat) mot tin nhin (b6) kich hoat khong gian tim kiém dé bo kich hoat
khong gian tim kiém trong BWP khéc (vi du, SS#j trong BWP 720) hodc dé kich
hoat khong gian tim kiém trong BWP khéc (vi du, SS#k trong BWP 730).

Mot s6 khia canh cua cac phuong 4n sing ché c6 thé sir dung tin nhén (bd)
kich hoat khong gian tim kiém dé (bo) kich hoat mot hodc nhiéu BWP. Vi du,
trong kich ban kich hoat khong gian tim kiém lién BWP trong d6 UE c6 thé
duoc tao cau hinh v6i mot BWP hoat dong trong mdt d, ky hiéu chi bdo BWP ¢6
thd duoc bao gdm trong tin nhén kich hoat khong gian tim kiém trong mot sd
phuong an cuia sang ché. Sau khi thu tin nhén kich hoat khéng gian tim kiém
lien BWP, UE c6 thé chuyén d6i tit BWP dang hoat dong t6i BWP méi duge chi
béo béi tin nhin kich hoat khdng gian tim kiém lién BWP. Trong mdt sb phuong
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4n nhu vay, UE c6 thé bit diu giam sét (tic 13, giai ma mb) chi (cac) khong gian
tim kiém ma duoc kich hoat méc dinh (vi dy, thong qua cAu hinh khong gian tim
kiém), hodc dugc kich hoat béi (trong BWP/lién BWP/lién 6/nhém lién 6) tin
nhén kich hoat khong gian tim kiém. Tuong tu, trong kich ban kich hoat khong
gian tim kiém lién BWP trong d6 UE c6 thé dugc tao cau hinh véi nhiéu hon
mot BWP hoat dong trong mot 0, ky hiéu chi bao BWP c6 thé duoc bao gém
trong tin nhén kich hoat khong gian tim kiém trong mot sé phuong 4n cua sang
ché. Sau khi thu tin nhin kich hoat khong gian tim kiém, UE c6 thé kich hoat
BWP dugc chi béo béi tin nhén kich hoat khéng gian tim kiém. Ngoai ra, UE ¢6
thé bat ddu giai ma mu chi trén (cac) khong gian tim kiém ma duoc kich hoat
theo mic dinh (vi du, thong qua cAu hinh khéng gian tim kiém), hodc dugc kich
hoat bdi (trong BWP/lién BWP/lién 6/nhom lién 6) tin nhén kich hoat khong
gian tim kiém.

Tuong tu trong kich ban BWP, tin nhén (bo) kich hoat khong gian tim kiém
lien BWP, trong thiét ké DCI, ¢6 thé bao gébm trudng loai dé chi bao loai cla
(bd) kich hoat khéng gian tim kiém. Vi dy, gié tri ‘1” trong trudng loai ¢6 thé chi
bao (bd) kich hoat khong gian tim kiém trong BWP, trong khi gié tri ‘2’ trong
truong loai ¢6 thé chi bao (bd) kich hoat khéng gian tim kiém lién BWP. Tuong
tu, thiét ké trong tin nhén kich hoat trong BWP, trong mot s phuong 4n cla
sang ché, loai duoc truyén t&61 UE s dung su tiép can ngém dinh trong bao hiéu
DCI. Vi dy, mot s6 trudong cu thé trong DCI ¢6 thé duoc thiét dat & cac gid tri cu
thé (vi du 12 ‘0’ hogc ‘1°). Bing céch nay, UE c6 thé c6 kha ndng phan biét tin
nhén (bd) kich hoat khong gian tim kiém 1lién BWP véi cac loai khac cua bao
hiéu didu khién DL. Déi véi thiét ké truyén tin nhin MAC CE, trong mdt sd
phuong an cua sang ché, truong loai ¢6 thé dugc truyén st dung su tiép can
ngém dinh. Vi dy, mot sb truong cu thé trong MAC CE c6 thé duogc thiét dat &
cac gia tri cu thé (vi du, ‘0’ hodc ‘1’) sao cho UE c6 thé c6 kha ning phan biét
tin nhén (b6) kich hoat khong gian tim kiém lién BWP véi cdc loai khéc cla
(cac) MAC CE.

Trudng trang thai kich hoat va trudng chi s6 khong gian tim kiém trong tin
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nhén (bd) kich hoat khéng gian tim kiém lién BWP, trong mot sd phuong 4n cta
sang ché, co thé duoc xéac dinh theo cing cach, nhu duge mo ta trén day c6 dua
vao Fig.3 va céch thirc cac truong nay dugc xac dinh trong tin nhén (bd) kich
hoat khong gian tim kiém trong BWP. Tuy nhién, d6i véi truong chi s6 khong
gian tim kiém, do c6 thé c6 nhidu BWP véi cac khong gian tim kiém hoat dong,
tram gbc co th8 con chi bdo BWP tuong tng cua khong gian tim kiém duoc (bod)
kich hoat trong truong chi s6 khong gian tim kidém cta tin nhin (bd) kich hoat
khong gian tim kiém lién BWP.

Fig.8 minh hoa sy kich hoat va (bo) kich hoat ctia cac khéng gian tim kiém
trong kich ban giam séat khong gian tim kiém lién 6 c6 nhiéu séng mang thanh
phan (Component Carrier - CC) ¢c6 nhiéu BWP, tuong ung vdi cac khia canh
khéc nhau cia séng ché. Nhu duoc thé hién trén Fig.8, UE c6 thé 1an lugt ¢6 hai
song mang thanh phan hoat dong (vi du, cic séng mang thanh phin 810 va 820)
vdi cac & phuc vu dugce két hop (ma khong duoc thé hién trén Fig.8) ma hoat
dong trén mdi séng mang thanh phan hoat dong. Do d6, UE c6 thé dugc tao cAu
hinh véi it nhit mét khong gian tim kiém trong mdi séng mang thanh phan (vi
duy, khdng gian tim kiém SS#i (vi du, SS 870) trong CC 810, va khong gian tim
kiém SS# (vi du, SS 880) trong CC 820). Ngoai ra, UE ¢6 thé c6 séng mang
thanh phén khéng hoat dong (vi du, CC 830) ma khong dugc kich hoat tai diém
dau cua ludi thoi gian-tén s6 duogc minh hoa, va cé thé con duoc tao cAu hinh
vé6i it nhat mot khong gian tim kiém trong séng mang thanh phan khéng hoat
dong (vi du, khong gian tim kiém SS#k trong CC 830). Cling nhu duge thé hién
trong hinh v&, mdi séng mang thanh phan c6 thé c6 (it nhét) mot BWP ma bao
gdm céc khong gian tim kiém (vi dy, CC 810 bao gdm BWP 840, CC 820 bao
gébm BWP 850, va CC 830 bao gbm BWP 860). M&di CC hoat dong co thé duoc
két hop véi 6 phuc vu dé trao ddi dit liéu véi UE trén (cac) BWP tuong ing.

Tram gdc c6 thé sau d6 truyén tin nhén bo kich hoat khong gian tim kiém
lién 6 892 trong SS 870 d8 b6 kich hoat SS 880 trong CC hoat dong khac 820.
Sau khi thu tin nhén bé kich hoat khong gian tim kiém lién 6 892, UE c6 the
dimng giam sat khong gian tim kiém SS#j sau khi thu SS 880 hodc trong sudt SS
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880. Nhu duoc thé hién trong hinh v&, SS#j sau (ma cling bao gbm) SS 896
trong mién thoi gian dugc bo kich hoat sau khi thu tin nhén b6 kich hoat khong
gian tim kiém lién 6 892.

Tuong tu kich ban bo kich hoat trong BWP, ¢c6 thé c6 dd tré thoi gian L ky
hiéu nhé nht (vi du, L>0) cho UE d cho phép su bo kich hoat khong gian tim
kiém sau khi thu tin nhén bé kich hoat khong gian tim kiém lién 6 892. Do do,
UE ¢6 thé van giam sat co hdi khong gian tim kiém dang dién ra trong sudt L ky
hiéu sau khi thu tin nhén bd kich hoat khdng gian tim kiém. Tram gdc c6 thé van
gui DCI bét ky ma da duge 14p lich trude khi tin nhén bé kich hoat khdng gian
tim kiém 892 cho UE st dung co hdi SS#j trong sudt d¢ tré thoi gian L ky hiu.
Sau khi d6 tré thoi gian L ky hiéu, UE c6 thé bo kich hoat SS#j (vi du, SS 896
va cac co hoi SS#j khac sau SS 896 trong mién thoi gian) va dimg gidm sét cac
co hdi SS#j theo sau tiém ning (vi dy, SS 896). Gié tri cia L ¢6 thé 1a gi trj cd
dinh (vi du, trong déc ta k¥ thuét) hodc c6 thé 12 bién sb dua vao kha ning phén
ctng ctia UE. Ngoai ra, gid tri ciia L ¢o thé duoc tao ciu hinh boi tram gbe (vi
du, thong qua bao hiéu RRC hodc thong qua tin nhén bo kich hoat khong gian
tim kiém 892).

Ngoai ra, trong mot s cach thic thuc hién, UE c6 thé khong dugc mong
mudn dé thu tin nhin kich hoat khong gian tim kiém déi véi cung khong gian
tim kiém trong sudt L’ ky hiéu (vi dy, L’ >L) trong mién thoi gian sau khi UE
thu tin nhén bé kich hoat khong gian tim kiém déi voi khong gian tim kiém dich
lién quan. UE c6 thé thu gia tri cta L’ dya vao céc sy tiép cén cling dugc tao ra
trén day ddi véi sy thu nhén gié tri cia L. Trong mot s6 phuong 4n khac, UE c6
thé nhan biét ngdm dinh rang gié tri cua L’ gidng nhu gi tri cua L.

Nhu duoc thé hién trén Fig.8, sau khi giri tin nh#n bo kich hoat khdng gian
tim kiém lién 6 892, tram gbc c6 thé truyén tin nhén kich hoat khong gian tim
kiém lién 6 894 trén SS#i (vi du, trong tin hiéu DCI dugc bao gbm trong Gng
vién PDCCH ctia SS#i1) dé kich hoat SS#k (vi dy, SS 890), ma dugc bao gé)m
trong CC 830. Sau khi thu tin nhén kich hoat 894 (vi dy, bang cach gi4i ma ung
vién PDCCH ma mang tin hidu DCI chi béo tin nhén kich hoat), UE c6 thé bt
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du giam sat SS#k trong CC duge kich hoat gin day 830 (va BWP duoc kich
hoat gn ddy 860). Can cht y ring CC 830 khong hoat dong trude khi UE thu tin
nhén kich hoat 894 (d& kich hoat SS#k). Do d6, sau khi thu tin nhén kich hoat
khong gian tim kiém lién 6 894, UE c¢6 thé kich hoat CC 830 (cling nhu BWP
860) dAu tidn va sau d6 bit diu gidm sat SS#k (vi du, SS 890 va cac co hoi SS#k
sau day trong mién thoi gian) tiép tuc dwa vao c4u hinh cta SS#k.

Tuong tu, nhu dugc mo ta trén day, tin nhén (bo) kich hoat khong gian tim
kiém lién 6 c6 thé ciing dugc truyén cho UE théng qua MAC CE trong mot s6
phuong an cla sang ché. Vi du, UE c¢6 thé thu mot sy gan gdi tin duong xubng
sau khi giai mé c4c Umg vién PDCCH cua mot co hoi khong gian tim kiém trong
mot BWP hoat dong ctia mot 6 hoat dong (vi du, SS#i cuia BWP 840 trong CC
810). Ngodi ra, gbi tin dudng xubng c6 thé bao gom mdt (hodc nhiéu hon mot)
MAC CE, ma bao gdm (it nht) mét tin nhdn (b6) kich hoat khong gian tim
kiém d8 b6 kich hoat khong gian tim kiém trong BWP khéc cua 6 hoat dong
khac (vi du, SS#j cia BWP 850 trong CC 820) hoac dé kich hoat khong gian tim
kiém trong BWP khac cta 6 hoat dong khéc (vi dy, SS#k cua BWP 860 trong
CC 830).

Tuong tu, nhu duge minh hoa trong Fig.8, c6 thé c6 do tré thoi gian K ky
hiéu nho nhét déi véi UE dé chudn bi dé giai md khong gian tim kiém sau khi
thu tin nhén kich hoat khong gian tim kiém lién 6 894. Gié trj ctia K c6 the 1a gia
tri ¢6 dinh (vi du, dugc x4c dinh trong dic ta k§ thuét) hodc c6 th8 12 bién s6 ma
phu thudc vao kha néng phan ctmg cta UE. Hon nita, gid tri cla K c6 thé duogc
tao cAu hinh béi tram géc (vi du, thong qua bao hiéu RRC hod#c thdong qua tin
nhén kich hoat khéng gian im kiém). Do d6, UE c6 the thu co hoi SS#k thu
nhit (SS 890) khong sém hon K ky hiéu sau khi thu tin nhin kich hoat khong
gian tim kiém lién 6 894. Trong mdt sd phuong 4n cua sang ché, tram gbc c6 thé
xem xét gidi han K ky hiéu khi truyén (cac) DCI trén khong gian tim kiém ma
chi dugc kich hoat bai tram géc. Do d6, khong c6 DCI nao ¢6 thé duoc tao ra
cho UE trong subt d tré thoi gian K ky hi¢u.

Ngoai ra, trong mot sb cach thirc thuc hién, UE c6 thé khong dugc mong
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mudn thu tin nhin bé kich hoat khong gian tim kiém db6i v6i cung khong gian
tim kiém trong sudt K’ ky hiéu (vi dy, K’ >K) trong mién thoi gian sau khi UE
thu tin nhin kich hoat khong gian tim kiém ddi voi khong gian tim kiém dich
lién quan. UE cé thé thu gid tri cua K’ dua vao cac sy tiép cén cling duoc tao ra
trén day ddi v6i su thu nhén gia tri ciia K. Trong mét s6 phuong 4n khac, UE c6
thé nhén biét ngdm dinh rang gi4 tri cia K’ giéng nhur gid tri cia K.

Mt sb khia canh cua cac phuong 4n sang ché c6 thé st dung tin nhén (bd)
kich hoat khong gian tim kiém dé (bo) kich hoat mdt hodc nhiéu 6. Vi dy, trong
kich ban kich hoat khong gian tim kiém lién 6 trong d6 UE c6 thé duoc tao cu
hinh v6i mét 6 hoat dong, 6 ky hiéu chi bdo c6 thé duoc bao gém trong tin nhén
kich hoat khong gian tim kiém trong mét sb phuong 4n cia sang ché. Sau khi
thu tin nhén kich hoat khong gian tim kiém lién 6, UE c6 thé tryc tiép kich hoat
6 ma duoc chi bao trong tin nhén kich hoat. Trong mot s6 phuong 4n nay, UE ¢6
thé bit dAu giam sét (tic 13, gidi ma mu) chi (cac) khong gian tim kiém ma duge
kich hoat mic dinh (vi du, thong qua cAu hinh khong gian tim kiém), ho#c dugc
kich hoat béi (trong BWP/lién BWP/lién 6/nhém lién 0) tin nhén kich hoat
khoéng gian tim kiém.

Tuong tu kich ban lién BWP, tin nhin (bo) kich hoat khong gian tim kiém
lién 6, trong thiét ké DCI, c¢6 thé bao gdm trudng loai dé chi bao loai cta (bd)
kich hoat khong gian tim kiém. Vi du, gié tri ‘1’ trong truong loai ¢6 thé chi bao
su (bd) kich hoat khong gian tim kiém trong BWP, gid tri ‘2’ trong truong loai
c6 thé chi bao su (bd) kich hoat khéng gian tim kiém lién BWP, va gia tri ‘3’
trong truong loai co thé chi bao su (bd) kich hoat khong gian tim kiém lién 6.
Tuong tu, thiét ké trong tin nhin kich hoat lién BWP, trong mdt s6 phuong 4n
ctia sang ché, loai dugc truyén t6i UE st dung su tiép can ngam dinh trong béo
hiéu DCI. Vi dy, mot s6 trudong cu thé trong DCI ¢c6 thé duoc thiét dat & cac gid
tri cu thé (vi du 12 ‘0> hodc ‘1”). Bing cach nay, UE co thé c6 kha nng phén biét
tin nhén (bod) kich hoat khéng gian tim kiém lién 6 véi cac loai khac cua bao
hidu diéu khidn DL. Déi véi thiét ké truyén tin nhidn MAC CE, trong mdt sd

phuong 4n cla sang ché, trudng loai co thé duoc truyén st dung su tiép can
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ngém dinh. Vi dy, mot sd trudong cu thé trong MAC CE ¢6 thé dugc thiét dit &
cac gia tri cy thé (vi du, ‘0’ hodc ‘1°) sao cho UE c6 thé c6 kha ning phan biét
tin nhén (bd) kich hoat khéng gian tim kiém lién 6 v6i cac loai khdc cua (céc)
MAC CE.

Truong trang thai kich hoat va trudng chi s6 khong gian tim kiém trong tin
nhén (b6) kich hoat khong gian tim kiém lién 6, trong mdt s6 phuong an cta
sang ché, co thé dugc xac dinh cling cach, nhu dugc mo ta trén déy dwa vao
Fig.3, va cach thirc céc truong ndy duge xdc dinh trong tin nhin (bod) kich hoat
khong gian tim kiém trong BWP. Tuy nhién, d6i v6i trudng chi s6 khong gian
fim kiém, do c6 thé c6 nhidu 6 (va nhidu BWP) véi cic khong gian tim kiém
hoat dong, trong mot s6 khia canh cta cac phuong 4n sang ché, tram géc c6 thé
con chi béo 6 (va BWP) tuong tng ctia khong gian tim kiém duoc (bd) kich hoat
trong trudong chi s6 khéng gian tim kiém ctia tin nhén (b6) kich hoat khong gian
tim kiém lién 6. Trong mdt sb khia canh cua cac phuong én sang ché, tram gbc
6 thé 4p dung SCellindex hodc chi sb6 6, ma duogc tao ra trong cAu hinh két hop
séng mang/ két ndi kép (Carrier Aggregation/Dual Connectivity - CA/DC) thong
qua béo hiéu RRC, dé thé hién ky hiéu nhén dang 6 trong truong chi sd cua tin
nhén (b6) kich hoat khéng gian tim kiém lién 6.

Fig.9A va Fig.9B minh hoa su kich hoat va (bd) kich hoat cta cac khong
gian tim kiém trong kich béan két ndi kép nhidu RAT (Multi-RAT Dual
Connectivity - MR-DC), tuong tng véi céc khia canh khéc nhau cia sang ché.
Dic biét 13, Fig.9A minh hoa su kich hoat va (bd) kich hoat ctia cdc khong gian
tim kiém trong kich ban kha ning két ndi kép LTE-NR (LTE-NR Dual-
Connectivity - EN-DC), twong tmg Vi céc khia canh khéc nhau cia sang ché,
trong khi Fig.9B minh hoa sy kich hoat va (bo) kich hoat cta cac khong gian tim
kiém trong kich ban NR-DC, tuong tmg véi cac khia canh khac nhau cua sang
ché.

Nhu duoc thé hién trén Fig.9A, mét LTE eNB 910 la eNB chinh (master
eNB - MeNB) d didu khién nhém 6 chinh va mot NR gNB 920 1a gNB thir cap
(secondary gNB - SgNB) dé didu khién nhém 6 thir cdp. Trong mang khong day
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thé hé tiép theo (vi dy, 5G), UE c6 thé dugc tao cau hinh véi nhiéu kha ning két
ndi va cé thd két nbi véi nat chinh (Master Node - MN) nhu diém neo va mét
hosic nhiéu nut thir cdp (Secondary Node - SN) dé truyén dir lidu. MBOi nit ¢ thé
tao ra nhom 6 ma bao gém mot hodc nhiéu 6. Vi du, MN c6 thé tao ra va quan ly
nhém & chinh (Master Cell Group - MCG), va SN ¢6 thé tao ra va quan ly nhom
6 thir cdp (Secondary Cell Group - SCG). Trong vi du dugc minh hoa, UE 930,
trong mot sd phuong 4n cla sang ché, c6 thé dugce tao c4u hinh véi kha ning
DC, ma c6 thé bao gdm nhidu k¥ thuat truy cap radio (vi du, tién hoa dai han,
radio méi). Vi du, UE 930 c6 thé dugc tao cau hinh v6i EN-DC, trong d6 MeNB
910 ¢6 thé chiu trdch nhiém cho mot MCG va SgNB 920 c6 thé chiu trach
nhiém cho mét SCG. M&i nhém 6 c6 thé bao gdm mot 6 dic biét (vi dy, 6 so cp
(Primary Cell - PCell) trong MCG hodc 6 tht clp so cap (Primary Secondary
Cell - PSCell) trong SCG) c6 khong, mot, hodc nhiéu hon mét & thir cp
(Secondary Cell - SCell). Ciing nhu dugc the hién trén Fig.9A, UE 930 c6 thé
duoc tao ciu hinh véi mot thuc thd RRC dé thoa thuan véi MeNB 910 va SgNB
920. Tuong tu, mdi nut ¢6 thé cling 1an luot duoc tao cAu hinh véi mot thuc thé
RRC d nhén biét mit phing didu khién trong kich ban két ndi kép voi UE 930.

Trong mot sd phuong 4n cla sang ché, mdi trong s6 MeNB 910 va SgNB
920 ¢6 thé truyén béo hiéu didu khién t6i nit khac théng qua két ndi mang lién
két (backhaul) (vi du, giao dién X2-C hogc giao dién Xn) dé chuyén tiép bao
hidu diéu khién téi mot nhom 6 théng qua sy chuyén tiép ctia nhom 6 khac. Vi
du, theo mot khia canh cta cac phuong dn sang ché, MeNB 910 c6 thé truyén tin
nhén kich hoat/bé kich hoat khong gian tim kiém cho mot 6 cua MCG t6i SgNB
920 thong qua két ndi mang lién két. Trong mdt s6 phuong an ndy, SgNB 920 c6
thé chuyén tiép tin nhin kich hoat/bd kich hoat khong gian tim kiém cho UE 930
thong qua cac & ciia SCG. Ngoai ra, trong mot s phuong 4n cla sang ché,
SgNB 920 c6 thé cling truyén tin nh#n kich hoat/bé kich hoat khéng gian tim
kiém cho mot 6 trong SCG téi MeNB 910 thong qua két ndi mang lién két.
MeNB 910 ¢6 thé sau d6 chuyén tiép tin nhan kich hoat/bo kich hoat khong gian
tim kiém cho UE 930 thong qua c4c 6 ciia MCG.
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Nhu duoc thé hién trén Fig.9B, mot NR gNB 940 1a MgNB dé diéu khién
nhém 6 chinh va mot NR gNB 950 1a SgNB dé didu khién nhém 6 thu cap.
Tuwong tu kich ban trén Fig.9A, UE 960 co thé duoc tao chu hinh véi mot thuc
thé RRC d& thoa thuén véi MgNB 940 va nut thir cip 950. Tuong tw, mdi nut c6
thé cling duoc tao céu hinh véi mot thue thé RRC dé nhan biét mat phéng diéu
khién trong kich ban két ndi kép v6i UE 960. Trong mot s6 phuong 4n cla sang
ché, mdi trong s6 MgNB 940 va SgNB 950 ¢6 thé truyén bao hiéu didu khién téi
nGt khac thong qua két nbi mang lién két (vi du, giao dién Xn-C) dé chuyén tiép
bao hiéu diéu khién t6i mot nhém 6 thong qua su chuyén tiép ctia nhém 6 khac.
Vi du, theo mdt khia canh cta cac phuong an sang ché, MgNB 940 c6 thé truyén
tin nhén kich hoat/bd kich hoat khéng gian tim kiém cho mot & ctia MCG t6i
SgNB 950 thong qua két nbi mang lién két. Trong mot s6 phuong 4n nay, SgNB
950 6 thé chuyén tiép tin nhén kich hoat/bo kich hoat khong gian tim kiém cho
UE 960 théng qua céac 6 cia SCG. Ngoai ra, trong mot s6 phuong 4n cla sang
ché, SgNB 950 c6 thé cling truyén tin nhin kich hoat/bd kich hoat khong gian
tim kiém cho mot 6 trong SCG t6i MgNB 940 thong qua két ndi mang lién két.
MgNB 940 ¢6 thé sau d6 chuyén tiép tin nhén kich hoat/bé kich hoat khong gian
tim kidm cho UE 960 thong qua c4c 6 cia MCG.

Mot s khia canh cuia cac phuong 4n sang ché c6 thé st dung cung co ché
nhu duoc st dung trong kich ban (bd) kich hoat khong gian tim kiém lién 6 dé
(b6) kich hoat mot hodc nhidu 6 trong kich ban nhém lién 6. Vi dy, UE co thé
duoc tao cau hinh véi SCelllndex (vi du, c6 thé khoang tur 1 dén 30), trong d6
khoéng gié tri va su st dung ctia SCelllndex dugc ap dung dé di qua c4c nhom 6
(vi du, SCelllndex 1-15 c6 thé dugc st dung dbi v6i MCG, va SCelllndex 16-30
c6 thé duoc sir dung ddi véi SCG). Do d6, bang cach chi béo thém SCelllndex
trong 6 ky hiéu chi bao (trong tin nhén (bd) kich hoat), tram gbc co thé gui
nhém tin nhén (bd) kich hoat khong gian tim kiém lién 6 bang cach chi bao
SCell cia nhdém 6 khéc. Ngoai kich ban két nbi kép, cling thiét ké c6 thé dugc 4p
dung cho kich ban nhidu kha nang két ni (vi dy, khi nhiéu hon mdt SCG dugc
tao cu hinh cho UE). Tuy nhién, can chu y ring SCelllndex c6 thé khong bao
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gbm céc & dic biét (vi duy, 6 so cép trong MCG va 6 thir cép so cap (PSCell)
trong (cac) SCG). Do d6, nhu dugc mo ta dudi day, mot s6 phuong 4n cda sang
ché c6 thé cung cip nhom tin nhén (bd) kich hoat khong gian tim kiém lién 6
cho céc & dic biét, nhu duoc md ta trén ddy, trong cidc nhom 6 (vi dy, béng cach
thay thé SCelllndex bang ServCelllndex, ma ap dung dugc dé chi bao (cac)
SpCell va (cac) SCell cua UE).

Trong kich ban (bd) kich hoat khong gian tim kiém nhém lién 6, trong mot
sd phuong 4n cla sang ché, UE c6 thé c6 it nhét hai séng mang thanh phén hoat
dong (vi du, CC 810 va CC 820, c6 dya vao Fig.8). Trong mdt sé phuong an
nay, CC thir nhat (vi dy, CC 810) ¢6 thé duge tao cdu hinh cho mot 6 (vi du,
PCell) trong MCG, trong khi CC khac (vi du, CC 820) c6 theé duge tao cAu hinh
cho 6 khac (vi du, PSCell) trong SCG. Trong mot s6 phuong 4n cla sang ché, c6
thé ¢6 CC khac (vi du, CC 830), ma dugce tao cAu hinh cho PSCell khac cua
SCG khéc khi kich ban nhidu kha ning két ndi dugc hd trg boi RAN. Trong mét
sb khia canh khac cta cdc phuong 4n sang ché, UE ¢6 thé dugc tao c4u hinh véi
it nhit mot khong gian tim kiém trong mdi CC (vi dy, SS 870 trong CC 810, SS
880 trong CC 820, va SS 890 trong CC 830, mdt cach tuong ung).

Tuong tu kich ban lién 6, nhém tin nhén (bo) kich hoat khéng gian tim
kiém lién 0, trong thiét ké DCI, c6 thé bao gém truong loai dé chi bao loai cia
su (bd) kich hoat khong gian tim kiém. Vi du, gia tri ‘1’ trong trudong loai ¢ thé
chi bao su (bd) kich hoat khong gian tim kiém trong BWP, gia tri ‘2’ trong
truong loai c6 thé chi béo su (bo) kich hoat khong gian tim kiém lién BWP, gia
tri ‘3’ trong truong loai ¢6 thé chi bao su (bd) kich hoat khong gian tim kiém
lién 8, va gié tri ‘4’ trong truong loai co thé chi bao su (bd) kich hoat khong gian
tim kiém nhom lién 6. Tuong tu, thiét ké trong lién 6 tin nhén kich hoat, trong
mdt sb phuong 4n cla sang ché, loai duoc truyén t6i UE sir dung su tiép can
ngém dinh trong béo hiéu DCI. Vi du, mot s6 trudng cu thé trong DCI c6 thé
duoc thiét dat ¢ cac gid tri cu thé (vi du 14 ‘0’ hodc ‘1°). Bing cach nay, UE c6
thé 6 kha ning phan biét tin nhin (bd) kich hoat khong gian tim kiém lién 6 v6i

c4c loai khac cua bdo hiéu diéu khién DL. Doi voi thiét ké truyén tin nhan MAC
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CE, trong mot sd phuong 4n cla séng ché, trudong loai c6 thé dugc truyén st
dung su tiép can ngam dinh. Vi dy, mot sd trudong cu thé trong MAC CE c6 thé
duwoc thiét dit & cac gia tri cu thé (vi dy, ‘0> hodic ¢1°) sao cho UE ¢4 thé c6 kha
nang phén biét nhom tin nhén (bo) kich hoat khong gian tim kiém lién 6 véi cac
loai khac cua (cac) MAC CE.

Trudng trang thai kich hoat va truong chi s6 khong gian tim kiém trong
nhém tin nhén (bd) kich hoat khong gian tim kiém lién 6, trong mot sé phuong
an cua sang ché, co thé dugc xac dinh cung cach, nhu duoc mo ta trén déy co
dua vao Fig.3, va cach thirc cac trudng nay duge xéac dinh trong tin nhén (bd)
kich hoat khong gian tim kiém trong BWP. Tuy nhién, d6i véi truong chi sd
khong gian tim kiém, do c6 thé c6 nhidu 6 (va nhiéu BWP) véi cac khong gian
tim kiém hoat dong, trong mot sb khia canh ctia cdc phuong an sang ché, tram
gbe ¢b théd con chi bao 6 (va BWP) tuong umg ctia khong gian tim kiém duoc
(bd) kich hoat trong trudng chi s6 khong gian tim kiém ctia nhém tin nhén (bd)
kich hoat khong gian tim kiém lién 6. Trong mot s6 khia canh clia cac phuong
4n séng ché, tram gbc ¢co thé 4p dung SCellindex, ServCelllndex, hodc chi s6 0,
ma dugc tao ra trong cAu hinh két hop séng mang/tinh két ndi kép (CA/DC)
thong qua bao hiéu RRC, dé thé hién ky hiéu nhan dang 6 trong trudng chi sd
clia tin nhén (bd) kich hoat khong gian tim kiém lién 6.

Ngoai ra, trong kich ban két ndi kép, chi MCG va SCG ¢6 thé dugc tao cAu
hinh cho UE. Do d6, déi v6i nhém tin nhén (bd) kich hoat khong gian tim kiém
lién 6, gNB c6 thé khong cn con chi bdo nhém 6 trong tin nhén (bo) kich hoat
khong gian tim kiém. Nguoc lai, sy tiép can ngdm dinh c6 thé duge 4p dung
trong mdt sb phuong an cua sing ché. Vi dy, UE c6 thé nhan biét ngam dinh
mdt nhém tin nhén (bd) kich hoat khéng gian tim kiém lién 6 13 cho khong gian
tim kiém cta 6 dic biét trong SCG khi UE thu tin nhén (bd) kich hoat trong céc
6 ctia MCG, hodc nguoc lai. Do d6, nhém 6 ky higu chi béo ¢c6 thé khong can
thiét trong kich ban DC trong mdt sd phuong 4n cua sang ché. Trong mét sb
phuong 4n ndy, tuy nhién, déi véi kich ban nhiéu kha ning két ndi (vi du, khi

nhiéu hon mdt SCG duoc tao cAu hinh cho UE), gNB ¢6 thé can nhém 6 ky hiéu
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chi bao bd sung niy (trong tin nhén (bd) kich hoat) dé con chi béo sy (bd) kich
hoat cta khong gian tim kiém trong nhém 6 khac. Trong mot s6 phuong 4n cia
sang ché, 2 cac bit c6 thé duge tao ra trong truong ky hiéu chi bao nhém 6.
Trong mdt s6 phwong 4n, cac gid tri khac nhau trong ky hiéu chi bao 2 bit c¢6 thé
duoc st dung d8 chi bo cac 6 khac nhau. Vi du, gia tri ctia ‘00” ¢ thé duoc st
dung dé chi bao PCell ciia MCG, gid tri ctia ‘01° ¢6 thé dwoc sit dung dé chi béo
PSCell ciia SCG thir nhét, va gia tri cta 10° c6 thd duge st dung dé chi bao
PSCell cua SCG thu hai.

Trong mot s6 phuong 4n cla sang ché, c6 thé c6 mot sb gisi han d6i véi su
b kich hoat khong gian tim kiém. Vi dy, khong gian tim kiém maic dinh (vi du,
khéng gian tim kiém chung dé gidi ma théng tin hé théng ti thidu con lai
(Remaining Minimum System Information - RMSI), v.v.) trong mdi BWP ¢c6 thé
khong dugc bo kich hoat bdi tin nh#n bo kich hoat khong gian tim kiém. Trong
mdt sé phuong 4n cla sang ché, gNB ¢6 thé truyén tin nhén (bo) kich hoat
khong gian tim kiém chi trén khong gian tim kiém dic biét (cia BWP trong 0).
Vi du, tin nhén (bo) kich hoat khong gian tim kiém c6 thé chi duge truyén trén
khong gian tim kiém mic dinh cua (cac) BWP méc dinh trong mot hodc nhiéu 6
dac biét (vi du, PCell trong MCG va PSCell trong SCG) trong mot sd phuong
4n. Ngoai ra, theo mot khia canh ctia cic phuong an sang ché, tin nhén bo kich
hoat khong gian tim kiém cta mét khong gian tim kiém c6 thé duoc truyén chi
trén cung cac co hoi khong gian tim kiém (vi du, tin nhén bo kich hoat khong
gian tim kiém ctia SS#i c6 thé chi dugc truyén trén cac co hoi SS#i). Theo mot
khia canh cta cdc phuong an sang ché, SCell c6 thé duoc kich hoat chi boi tin
nhén kich hoat khong gian tim kiém (vi du, gNB ¢6 thé khong c6 kha nang kich
hoat & dic biét thdng qua céc tin nhén kich hoat khong gian tim kiém).

Mot sb phuong én cua séng ché ¢6 thé diu chinh ciu hinh cta khong gian
tim kidm st dung su tiép can bdo hiéu denta. Nghia la, trong mot s6 phuong an
cla sang ché, céc phan tir thong tin trong cAu hinh khong gian tim kiém c6 thé
duoc thiét dat & gia tri cu thé, chéng han nhu ‘Need M’, trong dédc ta k¥ thuét.
Gi4 tri cu thé nay cé thé chi béo cho UE rang céc phén tir thong tin ma UE thu
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d6i voi cdu hinh khong gian tim kiém ban dau tir RAN can dugc luu trit va duge
duy tri tai UE. Trong mot s6 phuong 4n clia sang ché, RAN c6 thé sau d6 cap
nhat mét phﬁn ctia cAu hinh khong gian tim kiém (vi du, controlResourceSetld,
monitoringSlotPeriodicity AndOffset, MonitoringSymbolsWithinSlot, va/hodc
nrofCandidates, ma chi b4do cac murc két hop CCE, v.v.) bing cach truyén cAu
hinh khong gian tim kiém md&i cho UE (vi du, théng qua bao hiéu diéu khién
DL, chang han nhu b4o hiéu RRC). Sau khi UE thu cdu hinh khéong gian tim
kiém méi, UE c6 thé thay thé cac phan tir thong tin dugc luu trit tir céc phan tir
thong tin dugc thu cudi cing. Ngoai ra, trong mét s6 phuong 4n cua sang ché,
UE ¢6 thé duy tri 4p dung mot phan tr thong tin duoc luu trit khi phan tir théng
tin chua duoc cap nhat (vi du, bdi RAN) trong cau hinh khéng gian tim kiém
dugc cap nhat.

Trong mot sd phuong 4n cla sang ché, RAN c6 thé truyén tin nhén ciu
hinh khong gian tim kiém duoc cép nhat theo cing cach nhu dugce ban luan trén
day dbi véi su truyén tin nhén kich hoat khong gian tim kiém trong céc kich ban
trong BWP/lién BWP/lién 6/nhém lién 6. Ngoai ra, UE c6 the can khoang thoi
gian chudn bi d& giai ma céc (g vién PDCCH dua vao ciu hinh khong gian tim
kiém duoc cap nhat. Trong mot s6 khia canh cta cac phuong an sang ché, thoi
gian chuin bi cap nhat khéng gian tim kiém (vi dy, M ky hiéu) c6 thé dugc tao
ra cho UE dé &p dung c4u hinh khong gian tim kiém duoc cap nhat. Do d6, UE
c6 thé bét ddu giai ma cac tmg vién PDCCH dya vao c4u hinh khéng gian tim
kiém duoc cap nhat sau khi M ky hiéu khi UE thu ciu hinh khéng gian tim kiém
dugc cap nhat thong qua bao hiéu didu khidn DL. Tram gbc c6 thé cling xem xét
giéi han M ky hiéu khi ma héa (céac) ung vién DCI dua vao khong gian tim kiém
duoc cdp nhat (ma chi dugc cdp nhét boi tram gbc). Trong mdt s6 phuong 4an
cia sang ché, tram gbc co thé khong cung cdp DCI, dua vao cdu hinh khong
gian tim kiém dugc cap nhét, trong sudt thoi gian tré M ky hiéu sau khi truyén
cu hinh khong gian tim kiém duoc cap nhat cho UE. Gia tri ciia M, nhu dugc
mo ta trén day, co thé 1a gia tri cd dinh (vi du, trong déc ta ky thuat), hodc co thé

13 bién sé dua vao kha ning phan cimg cua UE. Ngoai ra, gia tri cia M c6 thé
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duoc tao cAu hinh béi tram gde (vi dy, thong qua bdo hiéu RRC). Hon nira,
trong mot sd cach thie thyc hién, UE c6 thé khéng dugc mong mudn dé thu tin
nhén cap nhat khong gian tim kiém thi hai, ma ngugc véi cAu hinh cua tin nhén
cap nhéat khong gian tim kiém thtr nhat trude d6, dbi véi cling khong gian tim
kiém trong su6t M’ ky hiéu (M’ > M) sau khi UE thu tin nhén kich hoat khéng
gian tim kiém thir nhdt d6i v6i khong gian tim kiém dich lién quan. UE ¢6 thé
thu gié tri cia M’ dya vao cac su tiép can cling dugc tao ra trén day d6i voi su
thu nhén gia tri cia M. Trong mot s6 phuong an khac, UE c6 thé nhan biét ngdm
dinh ring gié tri cia M’ giéng nhu gia tri ciia M.

Fig.10 minh hoa sy (bd) kich hoat déng cua lap lich chéo BWP trén song
mang thanh phan 1000 trong kich ban 18p lich chéo BWP, tuong ung véi cac
khia canh khac nhau cua sang ché. DBic biét 13, Fig.10 bao gbm séng mang thanh
phin (hodc 6) 1000 ma bao gbm BWP thir nhat 1010 va BWP thr hai 1020.
BWP 1010 c6 thé bao gdm khong gian tim kiém SS#i (vi du, SS 1030), trong
khi BWP 1020 c6 thé bao gdm khong gian tim kiém SS#j (vi du, SS 1040). Nhu
duoc thé hién trén Fig.10, sau khi SS#j duoc bo kich hoat (vi dy, sau khi thu tin
nhén b kich hoat 1050 trén BWP 1010), RAN (vi dy, tram gbc) co thé cung cip
UE véi théng tin vé BWP 1020 (vi du, thong tin 18p lich DL, su cép phat UL
trén BWP 1020, v.v.) thong qua bdo hi¢u didu khién DL st dung co ché 1ap lich
chéo BWP. Dé dat duoc lap lich chéo BWP, trong mot s6 phuong 4n cla sang
ché, RAN c6 thé cung cép cau hinh CrossBWPSchedulingConfig thong qua bao
hidu didu khién DL (vi dy, tin nhén c4u hinh lai RRC). M6t vi dy cia c4u hinh
CrossBWPSchedulingConfig ¢6 thd nhu duoc thé hién duéi day.

CrossBWPSchedulingConfig ::= SEQUENCE {

schedulingBWPInfo CHOICE {
own -- No cross-BWP scheduling

Cross-BWP SEQUENCE { -- Cross-BWP
scheduling
schedulingB WPIndicator
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BWP_Indicator,

}

Trong céu hinh néu trén, CrossBWPSchedulingConfig co thé dugc thiét dat
& ‘own’ néu bao hiéu diéu khién DL lién quan dén BWP 1020 duoc tao ra trong
cac khong gian tim kiém dugc tao cAu hinh trén chinh BWP 1020. Mat khac,
RAN c6 thé thiét dit CrossBWPSchedulingConfig 12 ‘BWP chéo’ néu RAN (vi
du, tram géc) truyén b4o hiéu diéu khién DL trén BWP hoat dong, chéng han
nhu BWP 1020, thong qua BWP dich khac, chéng han nhu BWP 1010. Ngoai
ra, trong cAu hinh néu trén, RAN c6 thé chi béo ky hiéu chi bao BWP cia BWP
dich (vi duy, BWP 1010) trong phan tir théng tin ‘schedulingBWPIndicator’.
Trong mot %) phuong an cua sang ché, RAN/UE c6 thé thuc hién 14p lich chéo
BWP sau khi UE thu CrossBWPSchedulingConFig. Nhu dugc thé hién trén
Fig.10, tai thoi diém T1 (trong mién thoi gian), RAN truyén thong tin 1ap lich
DL ciia BWP 1020 trong co hdi SS#i cia BWP 1010. Sau d6, SS#j duogc kich
hoat sau T2 va do do6 co ché 1ap lich chéo BWP tam thoi dugce bod kich hoat. Tuy
nhién, cfing can chd ¥ rang, trong mot s phuong 4n,
CrossBWPSchedulingConfig van dugc luu trir boi RAN phuc vu va UE mot
cach tuong tmg. Sau do, tai T3, UE ¢o thé bo kich hoat SS#j sau khi thu tin nhén
b6 kich hoat SS 1050 trén BWP 1010 ddi vé6i su bo kich hoat ciia SS#j va sau do
co ché 1ap lich chéo BWP c6 thé duoc tiép tuc lai sau T3 dua vao
CrossBWPSchedulingConFig dugc luu trit.

Ciing chu y rang, trong mot s6 cach thtre thuc hién khéc, SS#j co thé cling
duoc bo kich hoat bdi MAC CE cua géi tin duong xubng duge tao cAu hinh béi
tmg vién PDCCH in SS#i. Sau do, ciu hinh CrossBWPSchedulingConfig trong
bao hiéu diéu khién DL va su tiép can 14p lich chéo BWP 4p dung dugc sau khi
UE thu tin nhén b6 kich hoat khéng gian tim kiém trong MAC CE.

Fig.11 minh hoa so dd khéi cta nit dung cho truyén thong khong day,

twong Ung véi cac khia canh khac nhau cua sang ché. Nhu dugc thé hién trén
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Fig.11; nat 1100 co thé bao gém b6 thu phét 1120, bd xir Iy 1126, bd nhd 1128,
mot hodc nhiéu thanh phén biéu dién 1134, va it nhit mdt anten 1136. Nat 1100
¢6 thé cling bao gbm modun dai phd tin s6 radio (Radio Frequency - RF),
médun truyén thong tram gbc, mddun truyén thong mang, va modun quan ly hé
thdng truyén thong, cac cbng dau vao/dau ra (Input/Output - I/O), cac thanh
phin /O, va ngudn cép (khong dugc thé hién cu thé trén Fig.11). Mdi thanh
phan nay c6 thé truyén thong véi nhau, truc tiép hay gién tiép, trén mot hodc
nhiéu bus 1140.

B6 thu phéat 1120 c6 bd truyén 1122 va b thu 1124 ¢6 thd duoc tao ciu
hinh dé truyén va/hoic thu thoi gian va/hodc thong tin phan chia tai nguyén tan
s6. Trong mot s6 cach thire thuc hién, bd thu phat 1120 ¢d thé dugc tao cAu hinh
d8 truyén trong céc loai khac nhau cta céc khung con va céac khe ma bao gom,
nhung khong giéi han &, cac khung con st dung duogc, khong st dung duoc va
st dung dugc linh hoat va céc dinh dang khe. Bo thu phat 1120 c6 thé dugc tao
chu hinh d& thu dit lidu va cac bao hiéu diéu khién.

NGt 1100 c6 thé bao gdbm cac phuong tién doc duge bang mdy tinh. Phuong
tién doc dugc béng may tinh co thé 1a phuong tién kha dung bét ky ma cé thé
duoc truy cip bsi nut 1100 va bao gdm ca phuong tién kha bién va bét kha bién,
phuong tién di chuyén duoc va khong di chuyén dugc. Bing céch 1Ay vi duy, va
khong gidi han, phuong tién doc dugc bang may tinh c6 thé bao gébm phuong
tién luu trit bang mdy tinh va phuong tién truyén thong. Phuong tién luu trr
béng may tinh bao gdém ca phuong tién di chuyén dugc va khong di chuyén
duoc, kha bidn va bit kha bién duoc thuc hién theo phuong phép hogc k¥ thuat
bét ky dé luu trit thong tin chéng han nhu céc 1énh doc duge béng mady tinh, céc
chu trtc dit liéu, cac mddun chuong trinh hodc dir ligu khac.

Phuong tién luu trit bing méy tinh bao gom RAM, ROM, EEPROM, b
nhé tac dong nhanh hogic k¥ thuat nhé khac, CD-ROM, dia da ning sb (Digital
Versatile Disks - DVD) hozc bd luu trit dang dia quang khac, hép bang tlr, bang
tlr, bo luu trit dang dia tir hodc thiét bi luu trit tir tinh khéc. Phuong tién luu tri

bing may tinh khéng bao gom tin hi¢u dit liéu dugc lan truyén. Phuong tién
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truyén thong st dung dic trung céc lénh doc dugc bang mdy tinh, cac cAu tric
dit liéu, cac moédun chuong trinh hodc dit liéu khac trong tin hiéu d@ liéu duogc
didu bién ching han nhu séng mang hodc co ché truyén tai khac va bao gbm
phuong tién truyén théng tin bt ky. Thuft ngit “tin hiu dit liéu dugc diéu bién”
c6 nghia 14 tin hiéu ma c6 mot hodc nhiéu tip dic tinh cta no hodc duge thay
d6i theo cach dé ma hoa thong tin trong tin higu. Bang cach ldy vi du, va khong
giéi han, phuong tién truyén thong bao gbm phuong tién c6 déy chéng han nhu
mang c6 dady hodc su két nbi co day truc tiép, va phuong tién khong day chéng
han nhu am thanh, RF, hdng ngoai va phuong tién c6 day khac. Cac dang két
hop céc dang bét ky trén day cling dugc bao gdm trong pham vi clia phuong tién
doc dugc bang mdy tinh.

B6 nhd 1128 ¢6 thé bao gébm phuong tién Iuu trit bang may tinh theo dang
b nhé kha bién va/hodc bit kha bién. B nhé 1128 ¢6 thd di chuyén duoc,
khong di chuyén duogc, hodc dang két hop cuia chung. B nhé vi du bao gdm bd
nhé trang thai rén, 6 dia cimg, & dia quang, va v.v. Nhu dugc minh hoa trong
Fig.11, bd nhd 1128 ¢6 thé luu trit doc duge bing may tinh, cac 1énh thuc hién
duoc bé‘mg mdy tinh 1132 (vi du, cac ma phﬁn mém) ma dugc tao cAu hinh dé,
khi dugc thuc hién, khién bo xr 1y 1126 dé thuc hién céac chtrc nang khac nhau
dugc mo ta & day, vi dy, c6 dwa vao cac hinh vé tir Fig.1 dén Fig.10. Ngoai ra,
cac 1énh 1132 co thé khong thue hién dugc truc tiép bai bo xr ly 1126 nhung
duoc tao cAu hinh @8 khién nat 1100 (vi dy, khi duoc tuén theo va dugc thuc
hién) dé thuc hién céac chtic ning khac nhau dugce mo ta & day.

Bo xir Ij 1126 ¢6 thé bao gdm thiét bi phan cimg thong minh, vi dy, bo
phan x ly trung tdm (Central Processing Unit - CPU), bo vi xtr ly, ASIC, va
v.v. Bo xit 1y 1126 c6 thé bao gom bd nhé. B xtr ly 1126 c6 thé xu ly dit liéu
1130 va cac 1énh 1132 duoc thu tir bd nhé 1128, va thong tin thong qua bd thu
phat 1120, médun truyén thong dai gbc, va/hodc mddun truyén thong mang. Bo
xir Iy 1126 c6 thé ciing xit 1y thong tin can duge gii t6i b thu phat 1120 aé
truyén thong qua anten 1136, t6i médun truyén thong mang dé truyén téi mang

~°

161.
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Mot hogic nhidu thanh phan biéu didn 1134 biéu dién céc sy chi bao dit liéu
161 ngudi hoc thiét bi khac. Vi du, mdt hodc nhiéu thanh phan biéu dién 1134
bao gdm thiét bi hién thi, loa, thinh phan in, thanh phén rung, v.v..

Tu su mo ta trén day, hién nhién 1a cac k¥ thudt co thé duoc st dung dé
thuc hién cac md hinh duge mo ta theo sang ché ma khong chéch khoi pham vi
ctia cdc mo hinh nay. Hon nita, trong khi cdc m6 hinh d& dugc mo ta c6 tham
khao cu thé dén céac cach thuc thuc hién nhét dinh, ngudi co hiéu biét trung binh
trong linh vuc k¥ thuét co thé nhan biét ring céc thay d6i c6 thé duoc thuc hién
theo dang nay va céc chi tiét khong chéch khoi pham vi ciia cdc md hinh nay.
Do d6, cac cach thic thyc hién duge mé ta dugc xem xét theo tht ca céac khia
canh nhu dugc minh hoa va khong gioi han. Can dugc hiéu ring séng ché khong
gidi han & céac cach thirc thyc hién cuy thé duoc mo ta trén day, nhung nhiéu su
bé trf lai, cic cai bién, va céc sy thay thé 1a kha dung ma khong chéch khoi

pham vi ctia sang ché.
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YEU CAU BAO HQ

1. Phuong phap tiét kiém cong suit boi thiét bi nguoi st dung (UE, user
equipment) (220), phuong phéap bao gdm cac budc:

thu, tir 6 ddc biét, tin nhin chuyén dbi phin dd rong dai tan (BWP,
bandwidth part) trong thong tin didu khién dudng xudng (DCI, Downlink
Control Information);

chuyén d6i BWP hoat dong cua mdi trong s6 mot hodc nhidu 6 thir cép tir
BWP th(t nhét sang BWP thit hai sau khi thu tin nhin chuyén d6i BWP; va

giam sat BWP hoat dong cua mdi trong sb mot hodc nhidu 6 tht cép dua
vao két qua giai ma DCI trén cu hinh khéng gian tim kiém ctia DCI trong 6 dac
biét, cAu hinh khong gian tim kiém bao gdm céc vi trf cua céc khéi tai nguyén
trong it nhAt mot trong sd mién thoi gian va mién tin sb dé giam s4t cac ung
vién PDCCH;

trong d6 BWP hoat dong cua mdi trong s6 mdt hodc nhiéu 6 thtr cip khong
duoc tao cu hinh véi khong gian tim kiém bét ky, 6 dic biét bao gdm 6 so cp
(Pcell, primary cell) hodc 6 thir clp so chp (PSCell, primary secondary cell) toi
UE va tin nhén chuyén déi BWP 1a tin nhén chuyén doi BWP lién 0.
2. Phuong phép theo diém 1, trong dé tin nhin chuyén @51 BWP lién 6 bao gém
mdt hodc nhidu ky hiéu chi bdo nhém 6 dé chi béo viée chuyén d6i BWP cua
mdt hodic nhiéu nhém 6 dugc két hop, trong d6 mdi trong sé mot hoic nhiéu ky
hiéu chi bao nhém 6 duoc két hop voi mét nhém 6 duge tao cAu hinh bao gém
mét hodc nhidu 6 th cép.
3. Thiét bi ngudi ding (UE) (220), thiét bj nay bao gom:

mot hodc nhiéu phuong tién doc duogc bang mdy tinh khong tam thoi
(1128) ¢6 céc 1énh thyuc hién dugc bang may tinh dugc bao gbm trén do;

it nhat mot bd xtr ly (1126) duoc ghép néi véi mdt hodc nhidu phuong tién
doc duoc béng may tinh khong tam thoi, va dugc tao cAu hinh dé thuc hién céc
c4c 1énh thuc hién duoc bang mdy tinh dé:

thu, tir & déc biét, tin nhin chuyén doi phan d6 rong dai tan (BWP) trong
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thong tin didu khién dudng xubng (DCI);

chuyén ddi BWP hoat dong cta mdi trong s6 mot hoic nhiéu 6 thir cép tu
BWP thit nhat sang BWP thit hai sau khi thu tin nhin chuyén d6i BWP; va

giam sat BWP hoat dong cua mdi trong sé mot hogic nhidu 6 thir cip dua
vao két qua gidi ma DCI trén cAu hinh khong gian tim kiém cua DCI trong 6 dic
biét, cAu hinh khéng gian tim kiém bao gdm cac vi tri ctia cac khoi tai nguyén
trong it nhat mot trong s6 mién thoi gian va mién thn sb dé giam s4t cac ung
vién PDCCH;

trong d6 BWP hoat dong cua mdi trong sb mot hodc nhidu 6 thir cAp khong
duoc tao cdu hinh véi khong gian tim kiém bét ky, 0 dic biét bao gbém 6 chinh
(PCell) hodc 6 thu clp so cap (PSCell) t6i UE, va tin nhén chuyén d6i BWP 1a
tin nhin chuyén d6i BWP lién o.
4. UE theo diém 3, trong do tin nhin chuyén d6i BWP lién 6 bao gébm mot hodc
nhidu ky hiéu chi bdo nhom 6 d8 chi bao viée chuyén d6i BWP ctia mot hodc
nhidu nhém 6 duoc két hop, trong d6 mdi trong s6 mot hodc nhiéu ky hiéu chi
b4o nhém 6 duoc két hop véi mot nhém 6 duge tao cu hinh bao gém mot hodc

nhiéu 6 thur cap.

51



52/62

43443

I "Old
o€l ocl Okt
uelb 10y L /
< . Vi
A\ \
gl won wy V1 wen wy
uelb Buouy H#dMa uelb buoyyy
1
1
~~
1
gz wonf wiy Yz wan wy
c#dMd uelb Buouy uelb Buouy
/ \
AN
TN \
\ ovlk ovl A1 18N
001 oct ugAnbu 1ey 19y om“m._.



43443

2/11

220

210

’

UE

Tram gbc

230

_—

C4u hinh khéng gian tim kiém

240

< Ban tin (bd) kich hoat khéng gian tim kiém — 50

Giai ma tng vien PDCCH

FIG. 2

53/62



54/62

43443

311

€ "OlId
06€
ove nd1y A néwy A 1 oce 0% Oie
uelb 1oy > K \ \
« T 7
N m \.
[2#ss | [ #ss | “ _ b_n_._o_m_
gef™—/#55]! [#ss] % [(#ss] [#55
| #SS 1# SS[V] _#mw@ 1#SS 1 #SS 1 #SS
/ \ / -/
\
\ : \ \\
\ 02€ 0% 0g¢ 0L€ fiven v

00¢€

ugAnbu 1e} 19y}

os el



43443

400

Thu céu hinh khdng gian tim kiém tlr tram
gbc phuc vu

A
>

\

Giam sat tap ho’p khong gian tim kiém dya
trén cau hinh dwoc thu

430

Khon / Tin nhan (bd) kich hoat
9 SS da duoc thu trong SS

duoc giam sat bat ky?

Tin nhén dung dé kich
hoat SS?

410

420

460

Y

B4 kich hoat SS dwgc dinh rd trong tin
nhén sau khoang théi gian cu thé

Kich hoat SS dwoc dinh rd trong tin nhén
450 sau khoang thei gian cu thé

»i
<

Y

Két thuc

FIG. 4

55/62



500

43443

511

A

Tao cAu hinh tap hop khéng gian tim kiém
téi UE

v

Tao cAu hinh tin nhén DCI cu thé trong mét
trong s cac khong gian tim kiém

Y

Truy&n tin nhén DCI cy thé toi
UE

v

FIG. 5

510

520

530

56/62



57/62

43443

6/11

9 "Old

019 0 0 0 0 0
G¥9 0v9
029~ vl g " vug | eng | cvg | 13d
N \ N A
\
vl . 4 € 4 L
019 ] né A ndiy Ay [ nd1y A | ndiy Ay | naiy A




58/62

43443

711

L "Old

092
0eL Ny A1 3 naIy £4 7 0z. 052
uelb 10y L \ \ e K= / \
A EN/ANEEEFSaENEEN ;
s [ /
[w#ss] [Di#ss | m /
A A O A A O u \\
o7 —1/#ss ] [#5S [#5ss (4SS
II"IIIIIIII::“II_:“:“:II“IIII::II:I_:I:
1#SS 1# SS[V] 1# ss[a] 1 #SS | #SS 1 #SS
/ \
__________________<______/____________/___________________#______________
M e R e TN T T N T T T
\ >.\ WK F
082 0LL Al len
00L ovL uaAnbu 1ey 19Uy




59/62

43443

8/11

8 "OId
098
0s8 naly A M ndiy A1
uelb 10U L \ P — K=
< 7 r

[r#ss | [ #ss | _

rr1rrrr1r1rr1r T T 1 1 [ 1

0S8
/

|
0€8 ____________________________________"_______

EEEEEEEEEEEEENEN/AEEEENEEEEEEEEE

968 /#SS | 0g8 —1!#88]

EEEEEEEEEEEENEEIEEEEEEEEE NSNS NS N R R

pd _ ;

ONw _______________________—___________________________________________________—
T |

1#SS _#mwl _#mm_bﬂ_ 1#SS 1 #SS 1 #SS

/ \ \

\ _____________________>_~_____________/________________\______/_/____7_________

0L8 \ / \ 0/8 /

768

268

Ariea
ugAnbu 1e} 19Uy

ov8

M)
"
c

«(Q

I_.



43443

9/11
St /91 0
MeNB
RRC
X2-C
/920
SgNB
Uu
NR RRC
930
UE Uu
RRC
(trang thai MeNB)
FIG. 9A
NG-C 940
Nut chinh
RRC
Xn-C
/950
Nut tho Cép
Uu
950 RRC
RRC

(trang thai MN)

FIG. 9B

60/62



61/62

43443

10/11

0l "Old

0cOol

uelb 1oy €l ZL \
A I O I I

1#SS 1#ss[a 1#SS 1 #SS 1# ss[v]
\ /
_________________/___________________\__________________
___________________r_________________<________________\__ NN EEEEN

000} ugAnbu e} 19Uy




43443

11/11
1100 1136
Bo nhé 1140
1128
B thu phat
D lieu 1120
1130 Bo truyén
1122
Lénh Bo thu
1132 1124
Bo xr ly
1126
[~ Doieu |
Cac thanh phan | 1130 |
bidu dién - T
1134 l Caclénh |
| 1132 |

FIG. 11

62/62





