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dung dé thuc hién phuong phap nay va phuong phap diéu khlen hoat dong DRX. Phuong
phap thu DRX bao gom budc thu, bang mach thu cua UE, ciu hinh diéu khién tai nguyén
VO tuyen (RRC - radio resource control) chira cAu hinh tham s6 DRX thr nhét, cdu hinh
tham s6 DRX tht nhét tao cau hinh tham s6 DRX thir nhat c6 don vi thir nhat, va thu, bang
mach thu cua UE, cAu hinh RRC chtra cAu hinh tham s DRX tht hai, cdu hinh tham s
DRX thir hai tao cau hinh tham s6 DRX thtr hai c¢6 don vi thir hai, trong d6 don vi thir nhat
la mili giay hoac nho hon mili giay, va don vi thtr hai 1a khe hoac ky hi¢u.
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Thu béng mach thu céu hinh diéu khlen tai nguyén vo

tuyén (RRC) chira cau hinh tham s6 DRX thir nhat, cAu

hinh tham s& DRX thir nhét tao céu hinh tham s6 DRX
thir nhét cé don vi thir nhét
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Thu, bing mach thu, ciu hlnh RRC chira céu hinh tham
s DRX thr hai, c4u hinh tham sé DRX thir hai tao cu
hinh tham sé DRX thir hai cé don vi thir hai, trong dé
don vi thir nhét 12 mili gigy hodc nhé hon mili gidy, va | — 804
don vij thir hai 14 khe hodc ky higu |
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Linh vuwe k§ thuat dwoc dé cap
Séang ché dé cap dén linh vuc truyén thong khong day, va cu thé hon 1 sang

ché dé cap dén thiét bi va phuong phép thu khong lién tuc.

Tinh trang k§ thuit cia sing ché

Trong mang truyén théng khong diy, nhu mang tién hoa dai han (d4 tién hoa)
((e)LTE - (evolved) long term evolution), hoat dong thu khong lién tuc (DRX -
discontinuous reception) dugc sur dung chung gifta tram gbc va mot hodc nhidu thiét
bi nguoi dung (UE - user equipment) dé duy tri tudi tho pin ctia cac UE. Vi du, trong
qua trinh DRX, UE co6 thé tit modun RF ciia nd va/hoic tam ngung gidm sat kénh
diéu khién gitra cac hoat dong truyén dit liéu. UE c6 thé gidm sat mot cach dinh ky
kénh didu khién (vi du, kénh diéu khién dudong xudng vat ly (PDCCH - physical
downlink control channel)) v6i cac chu ky ON/OFF dugc tao c4u hinh truée dua
trén, vi du, cdu hinh tram géc va mau luu lugng thuc. Tram géc c6 thé tao cdu hinh
va truyén céc tham s6 cAu hinh DRX va cac bo dinh thoi, nhu DRX On Duration
Timer (drx-onDurationTimer), DRX Inactivity Timer (drx-InactivityTimer), DRX
Retransmission Timer (drx-RetransmissionTimer), DRX Long Cycle Start Offset
(drx-LongCycleStartOffset), DRX Short Cycle (drx-ShortCycle), DRX Short Cycle
Timer (drx-ShortCycleTimer), va Round-Trip Time Timer (RTT Timer), dén UE.

Dé ting tinh linh hoat v& l4p lich dit liéu trong cc mang truyén thong khong
day thé hé tiép theo (vi du, vo tuyén méi (NR - new radio) thé hé thi nam (5G - fifth
generation)), du an dbi tac thé hé thi ba (3GPP - Third Generation Partnership
Project) da gioi thiéu cac thiét ké méi v& tao cac cAu trac khung va cp phat cac kénh
diéu khién, trong d6 khong phai tAt ca cc phan ti trong cAu trac khung s& c6 don vi

thoi gian ¢b dinh.
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Do vay, can c6 thiét bi va phuong phap dung cho céc hoat dong DRX linh
hoat cho mang truyén théng khong day thé hé tiép theo.

Ban chit k§ thuit cha sang ché

Séng ché dé cap dén thiét bi va phuong phap thu khong lién tuc trong mang
v tuyén moi.

Trong khia canh th& nhat clia séng ché, phuong phap thu khong lién tuc
(DRX), duogc thuc hién bang thiét bi ngudi dung (UE), duge mo ta, phuong phap nay
gdm cac bude: thu, bang mach thu ctia UE, cAu hinh diéu khién tai nguyén vé tuyén
(RRC - radio resource control) chira cAu hinh tham s DRX thtr nhét, ciu hinh tham
s& DRX thir nhat tao cAu hinh tham sé DRX tht nhét c6 don vi thi nhét; thu, bing
mach thu cua UE, cAu hinh RRC chira cAu hinh tham sé DRX thtr hai, ciu hinh tham
s6 DRX thit hai tao cAu hinh tham s6 DRX thtr hai c6 don vi thit hai; trong d6 don
vi tha nhét 13 mili gidy, va don vi thir hai 1a khe hodc ky hiéu.

Theo mot dang thuc hién cta khia canh thur nhét, do dai tha nhét cta don vi
thir nhét 13 ¢b dinh, do dai tht hai cta don vi thir hai 14 c6 kha nang thay dbi, va su
xéc dinh cta do dai thir hai ctia don vi tht hai dua trén cau trac khung clia phan bang
thong (BWP - bandwidth part) trong d6 tham s6 DRX thtr hai dugc 4p dung.

Theo dang thuc hién khac cia khia canh thu nhét, ciu tric khung dugc xac
dinh dua trén khoang cach séng mang phu.

Theo dang thuc hién khéac cua khia canh thir nhét, do dai thir hai cta don vi
th( hai duoc chia ty 1€ cho mdi hoat dong 14p lich truyén dir liéu dua trén bo chi bao
BWP va bo chi bdo khoang cach séng mang phu dugc tao cAu hinh truéc cho mdi
BWP di duoc tao cdu hinh.

Theo dang thuc hién khac ctia khia canh thir nhat, don vi thtr nhét 1a nhé hon
mili gidy.

Theo dang thuc hién khac cua khia canh tht nhét, it nhat mot trong sb tham
s6 DRX tht nhat va tht hai bao gém drx-onDurationTimer, drx-ShortCycle, drx-
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LongCycleStartOffset, drx-InactivityTimer, drx-HARQ-RTT-TimerDL, drx-HARQ-
RTT-TimerUL, drx-RetransmissionTimerDL, hodc drx-RetransmissionTimerUL.

Theo dang thuc hién khéc cta khia canh thir nhat, khi tham s6 DRX tht hai
khéng thu duoc bsi UE trong chu ky ON cua hoat dong DRX, UE ap dung tham sO
DRX tht hai d& thu duoc trude do thu dugce trong chu ky ON truée cua hoat dong
DRX.

Theo dang thuc hién khac cta khia canh thir nhét, tham s6 DRX th hai thu
duoc boi UE trén kénh didu khién duong xudng vat Iy (PDCCH) hodc GC-PDCCH
(group common (GC)-PDCCH — PDCCH chung cho nhom); d6 dai thr hai cua don
vi tht hai con dua trén thong tin dinh dang khe/ky hiéu (SFI - slot/symbol format
information) hodc chi bao dinh dang tai nguyén vo tuyén trong PDCCH hoic GC-
PDCCH.

Theo dang thuc hién khac cia khia canh thur nhét, tham s DRX thu nhét
duge tao ciu hinh dua trén chu ky ON/OFF cua hoat dong DRX; tham s6 DRX thu
hai ¢6 thé duoc tao cdu hinh lai, va thu dugc béi UE trong mot hodc nhiéu chu ky
ON cua hoat dong DRX.

Theo dang thuc hién khac ciia UE giam sat mot hoac nhiéu séng mang phu,
bang tan con, hoic BWP dé thu tham s6 DRX tht hai.

Trong khia canh thit hai ctia sang ché, thiét bi ngudi ding (UE), dé thu khong
lién tuc (DRX) dugc md ta, UE gém: mach thu duogc tao cAu hinh dé: thu cdu hinh
didu khién tai nguyén v6 tuyén (RRC) chira cAu hinh tham s DRX tht nhét, cau
hinh tham s§ DRX th nhét tao cAu hinh tham sé DRX tht nhat ¢6 don vi tht nhét;
thu cAu hinh RRC chtra cAu hinh tham s6 DRX tht hai, cau hinh tham s6 DRX thu
hai tao cAu hinh tham s& DRX thtt hai ¢6 don vi thit hai; trong d6 don vi tht nhat 1a
mili gidy hodc nho hon mili gidy, va don vi tht hai 1a khe hogc ky hiéu.

Theo mot dang thuc hién cua khia canh th hai, do dai tha nhét ctia don vi
thtr nhét 13 ¢ dinh, d6 dai th hai ctia don vi thit hai 13 c6 kha nang thay doi, va su

x4c dinh ctia do dai thi hai ctia don vi thir hai dua trén cAu trac khung cua phﬁn bang
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thong (BWP) trong d6 tham s6 DRX thtr hai duoc 4p dung.

Theo dang thuc hién khac cta khia canh tht hai, c4u trac khung duoc xac
dinh dua trén khoang cach séong mang phu.

Theo dang thuc hién khac cua khia canh thir hai, d¢ dai thir hai ctia don vi
th{r hai dugc chia ty 1€ cho mdi hoat dong 14p lich truyén dit liéu dua trén bo chi bao
BWP va bd chi bdo khoang cach song mang phu dugc tao cAu hinh truéc cho mdi
BWP da duogc tao cdu hinh.

Theo dang thuc hién khac cia khia canh thir hai, it nhét mot trong sb tham sb
DRX thtr nhit va tht hai bao gdm drx-onDurationTimer, drx-ShortCycle, drx-
LongCycleStartOffset, drx-InactivityTimer, drx-HARQ-RTT-TimerDL, drx-HARQ-
RTT-TimerUL, drx-RetransmissionTimerDL, hoac drx-RetransmissionTimerUL.

Theo dang thuc hién khac cta khia canh thr hai, khi tham s6 DRX th{ hai
khong thu duoc bsi UE trong chu ky ON ctia hoat dong DRX, UE 4p dung tham sd
DRX thir hai d& thu dugc trude dé thu duoc trong chu ky ON trudce cia hoat dong
DRX.

Theo dang thuc hién khac cta khia canh thir hai, tham s6 DRX thir hai thu
duoc bdi UE trén kénh didu khién duong xubng vat Iy (PDCCH) hoac GC-PDCCH;
d6 dai tht hai ctia don vi thir hai con dya trén thong tin dinh dang khe/ky hiéu (SFI)
hodac chi bao dinh dang tai nguyén vo tuyén trong PDCCH hodc GC-PDCCH.

Theo dang thuc hién khac cua khia canh thir hai, tham s6 DRX thtr nhat duoc
tao cAu hinh dua trén chu ky ON/OFF cua hoat dong DRX; tham s6 DRX tht hai c¢6
thé duoc tao cAu hinh lai, va thu dugc béi UE trong mot hodc nhiéu chu ky ON cua
hoat dong DRX.

Theo dang thuc hién khac ctia UE gidm sat mot hodc nhiéu song mang phu,
bang tan con, hoic BWP dé thu tham sb DRX thir hai.

Trong khia canh thir ba ctia sang ché, phuong phép thu khong lién tuc (DRX),
duoc thuc hién béng tram géc, duoc md ta, phuong phap gém cac budc: cung cép,

bing mach truyén ctia tram gbc, cAu hinh diéu khién tai nguyén vo tuyén (RRC) chira
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cAu hinh tham s DRX tht nhét, cAu hinh tham s6 DRX thir nhét tao cAu hinh tham
s6 DRX tht nhét c6 don vi thr nhét; cung cip, bing mach truyén ctia tram gbc, cu
hinh RRC chtra cAu hinh tham s6 DRX thir hai, cdu hinh tham s6 DRX thir hai tao
cAu hinh tham s§ DRX thit hai c6 don vi thtr hai; trong dé don vi thit nhat 13 mili
gidy, va don vi thi hai la khe hoéc ky hiéu.

Theo mdt dang thuc hién cua khia canh thir ba, d¢ dai thu nhét cda don vi
thir nhat 13 ¢b dinh, do dai tht hai ctia don vi thir hai 12 ¢6 kha ning thay doi, va su
xac dinh cta do dai thi hai cta don vi tht hai dua trén cdu triic khung ctia phan bang
thong (BWP) trong d6 tham s6 DRX thit hai duoc 4p dung.

Theo dang thuc hién khéac cia khia canh thtr ba, cau trac khung duge xac
dinh dua trén khoang cach séng mang phu.

Theo dang thuc hién khac clia khia canh thir ba, d6 dai thir hai cua don vi thtr
hai duoc chia ty 1€ cho mdi hoat ddng 1ap lich truyén dir liéu dua trén bo chi bao
BWP va bd chi bao khoang cach séng mang phu duoc tao c4u hinh trudc cho mdi
BWP da dugc tao cAu hinh.

Theo dang thuc hién khac cta khia canh thtr ba, don vi thr nhét 1a nho hon
mili gidy.

Theo dang thuc hién khéac cua khia canh thir ba, it nhét mot trong s6 tham sd
DRX thtt nhit va tht hai bao gdm drx-onDurationTimer, drx-ShortCycle, drx-
LongCycleStartOffset, drx-InactivityTimer, drx-HARQ-RTT-TimerDL, drx-HARQ-
RTT-TimerUL, drx-RetransmissionTimerDL, hoac drx-RetransmissionTimer UL.

Theo dang thuc hién khac cua khia canh thir ba, tham s6 DRX thir hai duogc
cung cip béi tram gde trén kénh didu khién duong xudng vét Iy (PDCCH) hodc GC-
PDCCH; do dai thit hai ctia don vi thtr hai con dua trén thong tin dinh dang khe/ky
hiéu (SFI) hodc chi bao dinh dang tai nguyén vo tuyén trong PDCCH hodc GC-
PDCCH.

Theo dang thuc hién khac cia khia canh thir ba, tham s6 DRX tht nhét dugc
tao cu hinh dua trén chu ky ON/OFF cua hoat dong DRX; tham s6 DRX tht hai ¢
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thé duoc tao cAu hinh lai, va dugc cung cép bdi tram géc trong mot hodc nhiéu chu
ky ON cua hoat dong DRX.

Theo dang thuc hién khac cua khia canh thi ba, tram géc cung ca?ip tham s6
DRX thtr hai trong mét hodc nhiéu séng mang phy, bing tan con, hoic BWP.

Theo dang thuc hién khac cta khia canh thr ba, tham s6 DRX thi hai 6 thé
duoc tao cAu hinh lai béng tram géo mdt cach dinh ky hodc cho mdi hoat dong 1ap

lich truyén d liéu.

M6 ta vin tit cac hinh vé

Céc khia canh cua phén mo ta sang ché duogc 1éy vi du duoc hiéu r& nhit tur
phan md ta chi tiét dudi day khi duoc doc cing véi cac hinh v& kém theo. Cac déu
hiéu khac nhau khong dugc vé theo ty 1€, cac kich thude cua cac dAu hiéu khac nhau
¢6 thé duoc ting hodc giam tiy ¥ dé phan ban luan dugc rd rang.

Fig.1 1a gian dd minh hoa kién triic kénh diéu khién, theo dang thuc hién vi
du cta sang ché yéu cau bao hd.

Fig.2A la so d6 minh hoa c4u hinh tap hop tai nguyén didu khién (CORESET
- control resource set) cho tai nguyén GC-PDCCH, theo dang thuc hién vi du cta
sang ché yéu cau bao ho.

Fig.2B la so dd minh hoa cAu hinh CORESET cho tai nguyén PDCCH, theo
dang thyuc hién vi du cla sang ché yéu cau bao hd.

Fig.3 la gian d6 minh hoa cAu tric khung c6 cac phan tir véi cac don vi thoi
gian ¢6 dinh va céc phén tir v6i cac don vi thoi gian c6 kha nang thay dbi, theo dang
thuc hién vi du cua sang ché yéu cAu bao hd.

Fig.4 1a gian dd minh hoa cAu tric khung, theo dang thuc hién vi du cta sang
ché yéu cau bao ho.

Fig.5 14 so d6 minh hoa kénh hoat dong DRX, hai giai doan theo dang thuc

hién vi du cta sang ché yéu cau bao ho.
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Fig.6 1a so dd minh hoa sy giam sat kénh didu khién, theo dang thuc hién vi
du cuia sang ché yéu cau bao ho.

Fig.7 1a so dd minh hoa RTT Timer va cic hoat dong lién quan, theo dang
thuc hién vi du cia sang ché yéu cau bao ho.

Fig.8A 1a luu d6 minh hoa phuong phép thu khong lién tuc (DRX) dugc thuc
hién bang UE, phu hop véi dang thuc hién vi du cla sang ché yéu cau bao ho.

Fig.8B la luu do minh hoa phuong phéap thu khong lién tuc (DRX) dugc thuc
hién bang tram gbc, phit hop véi dang thuc hién vi du cla sang ché yéu cau bao ho.

Fig.9 1a so d6 khdi minh hoa ntit cho truyén thong khong day, phu hop véi

dang thuc hién vi du cta sang che yéu cau bao ho.

MO ta chi tiét sang ché

Phén mé ta dudi day chira thong tin cu thé gén lién véi cac dang thuc hién vi
du trong sang ché. Cac hinh vé& trong sang ché va phan m6 ta chi tiét kém theo cia
chung dugc hudng dén cac dang thuc hién chi 1a vi du. Tuy nhién, sang ché khéng
bi gidi han ¢ cac dang thuc hién chi la vi du nay. Cac thay ddi va dang thyuc hién khac
clia sang ché sé& rd rang voéi ngudi co hiéu biét trung binh vé linh vuc k¥ thuét nay.
Trir khi duoc néu rd theo cach khac, cac bo phan giéng nhau hodc tuong Ung trong
s& cac hinh v& c6 thé dugc chi bédo bang céc sb chi dan gidng nhau hoic tuong Gng.
Hon nita, cac hinh v& va cac phan minh hoa trong sing ché thuong khong ding theo
ty 1€, va khong nhdm tuong Gng véi cac kich thudce tuong déi thue té.

Nhim muc dich nhat quan va d& hiéu, cac dau hiéu giéng nhau duoc nhan
dang (mac du, trong mot s6 vi du, khong dugc thé hién) béng céc sb chi dan trong
céc hinh vé vi du. Tuy nhién, cac diu hiéu trong cac dang thuc hién khdc nhau c6 thé
khac nhau trong cac khia canh khac, va do vay s&€ khong bi han ché hep ¢ nhiing gi
dugc thé hién trong cac hinh v&.

Phan md ta st dung cac cum tir “trong mot dang thuc hién”, hodc “trong mot

s6 dang thuc hién”, ma moi cum tlr nay c6 thé néi dén mot hoac nhiéu dang thuc hién
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cua cung cac dang thuc hién hodc cac dang thuc hién khac nhau. Thuét ngit “duoc
ndi” dugc dinh nghia la dugc két ndi, truc tiép hoac gian tiép qua céc thanh phén xen
vao, va khong nhét thiét bi gidi han & cac két ndi vat ly. Thuat ngit “gdm”, khi dugc
ding, c6 nghia “bao gdm, nhung khong nhét thiét bi giéi han ¢”; thuat ngit nay cu
thé chi béo su gém vao hodc tu cich thanh vién khong han ché trong két hop, nhém,
chudi va dang twong duong duge md ta nhu vay.

Ngoaira, nham muc dich giai thich va khong gidi han, céc chi tiét cu thé, nhu
cac thuc thé chuc nang, cac k¥ thudt, cac giao thic, tiéu chuan, va tuong tu dugc
trinh bay dé giup hiéu k¥ thuat dugc mo ta. Trong céc vi du khac, phan mé ta chi tiét
cta cac phuong phap, cac k¥ thuat, hé théng, cac kién truc, va tuong tu da biét 13
duoc bd qua dé khong lam kho hidu phin mé ta vai cac chi tiét khong can thiét.

Ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuét nay s& nhan ra ngay la
(cac) chirc nang mang hodc (cac) thudt toan dugc md ta trong sang ché c6 thé duoc
thuc hién bang phan cimg, phin mém hoic két hop ctia phan mém va phan ctng. Cac
chitc nang duge md ta c6 thé twong Gmg véi cac mddun cd thé 1a phan mém, phén
ctng, phan sun, hodc két hop bét ky cta ching. Dang thuc hién phan mém co thé
g0m céc 1énh c6 thé thuc thi bang may tinh duoc luu trit trén phuong tién doc dugce
bing may tinh nhu bd nhé hodc loai thiét b luu trit khac. Vi dy, mot hoc nhiéu bd
vi xur Iy hodc cdc may tinh da nang véi kha nang xur ly truyén thong c6 thé dugc 1ap
trinh v&i céc 1énh c6 thé thuc thi tuong Gmg va thuc hién (c4c) chitrc nang mang hodc
(c4c) thuat todn dugc md ta. Cac bd vi xtr ly hodc cac may tinh da nang cd thé duoc
tao thanh béi mach tich hop danh riéng cho Gng dung (ASIC - applications specific
integrated circuitry), cac mang logic co thé 14p trinh dugc, va/hodc sir dung mot hodc
nhiéu bo x1 Iy tin hiéu sé (DSP - digital signal processor). Méc di mét s6 dang thuc
hién vi du dugc mé ta trong ban mo ta nay noi dén phan mém dugc cai dat va chay
trén phan cting may tinh, tuy vy, cdc dang thuc hién vi du thay thé dugc thuc hién
nhu phan sun hoic nhu phan cimg hoic két hop ctia phan cing va phan mém ciing

nam trong pham vi cua sang ché.
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Phuong tién doc duoc bang may tinh bao gd6m nhung khong bi gii han & bd
nh6 truy cdp ngau nhién (random access memory - RAM), b nhé chi doc (read only
memory - ROM), bd nhé chi doc kha lap trinh co thé x6a duogc (erasable
programmable read-only memory - EPROM), b6 nhé chi doc kha 1ap trinh c6 thé
x6a dugc bang dién (electrically erasable programmable read-only memory -
EEPROM), bd nhé cuc nhanh (flash memory), bo nhé chi doc dia nén (compact disc
read-only memory - CD ROM), hop béng tir (magnetic cassette), bang tr, phuong
tién luu trit dia tir, hodc hoac phuong tién tuong duong khac bat ky c6 kha nang luu
trit cac 1énh c6 thé doc duoc bé'lng may tinh.

Kién trac mang truyén thong v tuyén (vi du, hé thdng tién hoa dai han (long
term evolution - LTE), hé théng LTE-A (LTE-Advanced), hodc hé théng LTE-
Advanced Pro) dién hinh bao gém it nhAt mot tram géc, it nhat mot thiét bi nguoi
dung (UE), va m¢t hoac nhiéu phan tir mang tiy chon ma cung cap két ndi vé phia
mang. UE truyén thong v6i mang (vi du, mang 18i (CN - core network), mang 13i goi
tién hoa (EPC - evolved packet core), mang truy cap vo tuyén mat dét toan cau tién
héa (E-UTRAN - Evolved Universal Terrestrial Radio Access network), 161 thé hé
tiép theo (NGC - Next-Generation Core), mang 161 5G (5GC - 5G Core Network),
hodc internet), qua mang truy cap vO tuyén (RAN - radio access network) dugc thiét
1ap béi tram goc.

Cén luu y 13, trong sang ché yéu cau bao hd, UE c6 thé bao gdbm, nhung khong
bi gidi han ¢, tram di dong, dau cudi di dong hodc thiét bi di dong, dau cudi vo tuyén
truyén thong nguoi dung. Vi du, UE ¢6 thé 1a thiét bi vo tuyén cAm tay, ma bao gbm,
nhung khong bi gidi han ¢, dién thoai di dong, may tinh bang, thiét bi deo duoc, cam
bién, hoic may hd trg ca nhan k¥ thuat s6 (PDA - personal digital assistant) v6i kha
nang truyén thong khong day. UE dugc tao cAu hinh dé thu va truyén céc tin hiéu
trén giao dién khong khi dén mdt hodic nhiéu té bao trong mang truy cap vo tuyén.

Tram gbc c6 thé bao gbm, nhung khong bi giéi han &, nat B (NB) gidng nhu
trong UMTS, nut B tién hoa (eNB - evolved node B) gidng nhu trong LTE-A, bd
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diéu khién mang v6 tuyén (RNC - radio network controller) gidng nhu trong UMTS,
bo didu khién tram gbc (BSC - base station controller) gidng nhu trong
GSM/GERAN, NG-eNB gidng nhu trong tram gbc E-UTRA lién quan v6i 5GC, nit
B thé hé tiép theo (gNB - next generation node B) gidng nhu trong 5G-RAN, va thiét
bi bat ky khac c6 kha ning diéu khién truyén thong vo tuyén va quan ly c4c tai nguyén
v6 tuyén trong té bao. Tram gdc c6 thd két ndi dé phuc vu mot hodc nhiéu UE qua
giao dién vo tuyén v6i mang.

Tram gdc c6 thé dugc tao cAu hinh dé cung cip céac dich vu truyén thong theo
it nhAt mot trong sb cac k¥ thuat truy cap vo tuyén (RAT - radio access technologies)
sau: tuong tac toan cau cho truy cap vi séng (WiMAX - Worldwide Interoperability
for Microwave Access), hé théng truyén thong di dong toan cau (GSM - Global
System for Mobile communications, thuong duoc tham chiéu dén 1a 2G), mang truy
cap vo tuyén GSM EDGE (GERAN - GSM EDGE radio access Network), dich vu
v tuyén g6i tong hop (GRPS - General Packet Radio Service), hé thdng vién thong
di dong toan cdu (UMTS - Universal Mobile Telecommunication System, thuong
dugc tham chiéu dén 13 3G) dua trén da truy cép phan chia ma dai rong (W-CDMA
- wideband-code division multiple access) co s0, truy cép goi tbc d6 cao (HSPA -
high-speed packet access), LTE, LTE-A, eLTE (evolved LTE), v tuyén méi (NR -
New Radio, thuong dugc tham chiéu dén 1a 5@G), va/hoac LTE-A Pro. Tuy nhién,
pham vi cua sang ché yéu cau bao ho khong bi gidi han & cac giao thuc dugc mo ta
trén day.

Tram gdc c6 thé hoat dong dugc dé cung cip phu song vo tuyén cho ving
dia ly cu thé st dung nhiéu té bao tao thanh mang truy cip vo tuyén. Tram goc hd
trg cac hoat dong cua cac té bao. Mdi té bao c6 thé hoat dong dugc dé cung cép cac
dich vu dén it nhat mot UE trong viing phu séng v tuyén cua té bao. Cu thé hon 13,
mdi té bao (thuong dugc tham chiéu dén 1a té bao phuc vu) cung clp céc dich vu aé
phuc vu mot hodc nhiéu UE trong ving phu séng v6 tuyén cua té bao, (vi du, mdi té

bao 14p lich cac tai nguyén duong xubng va cac tai nguyén dudng 1én tuy chon cho
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it nhat mot UE trong ving phu séng vo tuyén cta té bao cho cac hoat dong truyén
61 duong xudng va dudng 1én tly chon). Tram gbe c6 thé truyén thong véi mot hozc
nhiéu UE trong hé théng truyén thong vo tuyén qua nhiéu té bao. Té bao co thé cap
phat cac tai nguyén lién két bén (SL - sidelink) dé hd tro dich vu lan cén (ProSe -
proximity service). M&i té bao ¢6 thé cac ving phu séng bi chdng 14n véi té bao khac.

Nhu dugc ban luan trén ddy, ciu trac khung cic mang truyén thong khong
day thé hé tiép theo (vi du, 5G NR) la dé hd trg cac cAu hinh linh hoat dé thich nghi
céc yéu cau truyén thong thé hé tiép theo, nhu eMBB, mMTC, va URLLC, trong khi
dat dugc do tin cay cao, tdc d6 dit liéu cao va cac yéu cau do tré thép. K¥ thuat ghép
kénh phan chia tan sb truc giao (OFDM - orthogonal frequency-division
multiplexing) nhu dugc chép thuan trong 3GPP c¢6 thé dung lam dudng co s& cho
dang séng NR. S6 hoc (numerology) OFDM c6 kha nang thay dbi, nhu khoang cach
séng mang phu thich Gng, bang thong kénh, va tién t6 vong (CP - Cyclic Prefix) c6
thé ciing duoc sit dung. Ngoai ra, hai so dd ma héa duoc can nhic cho NR: (1) ma
kiém tra chin 16 mét do thip (LDPC - low-density parity-check) va (2) ma cuc (Polar
Code). Su thich Ung so dd mi hoa c6 thé dugc tao cAu hinh dua trén cac diéu kién
kénh va/hodc cac tmg dung dich vu. |

Hon nira, cling dugc can nhéc 13 trong khoang thoi gian truyén TX ctia khung
NR don, dit liéu truyén duong xudng (DL - downlink), khoang bao vé, va dit ligu
truyén duong 1én (UL - uplink) cAn it nhét dugc bao gbom, trong d6 céc phan tuong
ung cua dit liéu truyén DL, khoang bao vé, dit liéu truyén UL ciing can ¢6 thé dugc
tao cAu hinh, vi du, dua trén cac dong luc ctia mang ciia NR. Ngoai ra, tai nguyén
lién két bén c6 thé cling dugc cung cap trong khung NR dé hd tro céac dich vu ProSe.

Theo su ban luan 3GPP, 16p vat ly ciia mang truyén thong khong day thé hé
tiép theo (vi du, SG NR) sé& khdng chi chira cac kénh didu khién dudng xudng vt ly
(PDCCH) cho tht ca cac UE trong té bao, ma ca cac PDCCH chung cho nhém (GC-
PDCCH) cho mét s6 UE trong té bao.

Fig.1 1a gian dd minh hoa kién trtic kénh didu khién, theo dang thuc hién vi
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du cta sang ché yéu cau bao hd. Trong so dd 100, ving diéu khién 102 bao gbm it
nhit mét PDCCH (vi du, PDCCH 108). Trong dang thuc hién hién thdi, it nhit mét
GC-PDCCH (vi dy, GC-PDCCH 104) c6 thé ciing duogc bb tri trong ving diéu khién
102. Trong dang thuc hién khac, (cac) GC-DCCH c¢6 thé dugc bd tri trong cac ving
diu khién khéc.

Trong mot dang thuc hién, GC-PDCCH 104 c6 thé chtra thong tin ma cho
phép mdt hodc nhidu UE giai ma PDCCH 108, nhu dugc biéu thi bang mfii tén 120A.
Trong dang thuc hién khac, GC-PDCCH CORESET 106 c6 thé chtra thong tin cho
mot hoac nhiéu UE dé thu dit liéu 114 truc tiép trong vung dit liéu 112, nhu duoc
biéu thi bang mii tén 120B. Trong dang thuc hién khdac, PDCCH CORESET 110 ¢6
thé chua thong tin cho mot hodc nhiéu UE dé thu dit liéu (vi du, dit liéu 116) trén
mdt hodc nhiéu kénh chia sé dudong xudng vat Iy (PDSCH - physical downlink share
channel) trong vung dit liéu 112, nhu duoc biéu thi bang miii tén 120C. Ngoai ra,
GC-PDCCH (vi du, GC-PDCCH 104) c6 thé con bao gém théng tin diéu khién cho
mdt nhém cia cac UE trong té bao. Thong tin diéu khién bao gdm thong tin lién quan
dén dinh dang khe va bo chi bdo/thong tin dinh dang khe/ky hiéu (SFI - slot/symbol
format indicator/information). SFI ¢ thé chira s6 lugng ctia cac ky hiéu dudng xubng
(DL) v4 dudng lén (UL) mdi khe, s6 luong cia cac khe mdi khung con, va/hogc chiéu
dai khe. Mic du Fig.l minh hoa la GC-PDCCH CORESET 106 va PDCCH
CORESET 110 dugc chira trong GC-PDCCH 104 va PDCCH 108, tuong ung, trong
dang thuc hién khac, GC-PDCCH CORESET 106 va PDCCH CORESET 110 ¢6 thé
chira thong tin cAp phat tai nguyén (vi du, thoi gian va tan s6) ma cho phép UE dinh
vi GC-PDCCH 104 va PDCCH 108, tuong ung. Trong truong hop nhu vay, GC-
PDCCH CORESET 106 va PDCCH CORESET 110 c6 thé khong dugc chira trong
GC-PDCCH 104 va PDCCH 108, tuong ung.

Nhu c6 thé duogc thay trén Fig.1, cac hoat dong giam sat kénh diéu khién
dudng xudng theo mang truyén thong khong day thé hé tiép theo (vi du, 5G NR) linh

hoat hon so véi cac hoat dong trong cac mang (e)LTE. Vi dy, tram gbc co thé tao
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céu hinh hanh vi giam sat kénh diéu khién duong xubng cua UE qua céc cau hinh
CORESET danh riéng cho UE. Trong cac dang thuc hién khac nhau, cdu hinh
CORESET c6 thé bao gém, nhung khong bi gidi han ¢, vung cu thé (vi du, cac tai
nguyén thoi gian va/hodc tan s6 cu thé) trong kénh didu khién ma UE c6 thé thu dugc
théng tin, nhu thong tin didu khién dudong xubng (DCI - downlink control
information), va/hodc ving cu thé (vi du, cdc tai nguyén thoi gian va tan sb) trong
GC-PDCCH hodc PDCCH ma UE can giam sat dé tranh phi tén giai ma mu.

Fig.2A va 2B minh hoa cAu hinh GC-PDCCH CORESET va céu hinh
PDCCH CORESET, tuong tng, theo cac dang thuc hién vi du cua sang ché yéu cu
bao ho. Nhu duogc thé hién trén Fig.2A, UE c6 thé duogc cung cép v6i cdu hinh GC-
PDCCH CORESET 203 chi bao cép phat tai nguyén cho GC-PDCCH 204 trong so
dd 200A. Trén Fig.2B, UE c¢6 thé duoc cung cép vé6i cau hinh PDCCH CORESET
207 chi béo cap phét tai nguyén cho PDCCH 208. Luu y rang ca cdu hinh GC-
PDCCH CORESET 203 va cAu hinh PDCCH CORESET 207 c6 thé dugc tao céu
hinh qua truyén tin hiéu RRC. Trong dang thyc hién khac, c4u hinh GC-PDCCH
CORESET 203 ¢6 thé dugc tao cAu hinh qua truyén tin hiéu RRC, trong khi cAu hinh
PDCCH CORESET 207 c6 thé dugc chta trong GC-PDCCH CORESET (vi du, GC-
PDCCH CORESET 106 trén Fig.1).

Fig.3 la gian d6 minh hoa cAu truc khung c6 cac phan tir véi cac don vi thoi
gian ¢b dinh va céc phan tir véi cac don vi thoi gian c6 kha nang thay d6i, theo dang
thuc hién vi du cta sang ché yéu ciu bao hd. Nhu duoc minh hoa trong so dd 300,
trong mang truyén thong khong day thé hé tiép theo (vi du, 5G NR), c4c séng mang
phu/cac phan bing thong (BWP)/cac bing tn con khéc nhau cé thé duoc tao céu
hinh bang tram gdc (vi du, gNB) véi cac chidu dai khe khac nhau. UE c¢6 thé dugc
tao cAu hinh dé gidm st nhidu séng mang phuy/BWP/bang tAn con mdt cach dong
thoi, trong d6 mdi trong s6 cac song mang phu/BWP/bang thn con c6 thé ¢6 chiéu
dai khe khéac nhau trong khung con. Nhu c6 thé duoc thiy trong so do 300, chiéu dai
khe 332 trong BWP 330 khéc chiu dai khe 342 trong BWP 340, khi khoang cach
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song mang phu cia BWP 330 co thé khac khoang cach séng mang phu cua BWP340.
Trong dang thuc hién khac, UE co thé duoc tao cAu hinh dé giam sat sobng mang
phu/BWP/bang tdn con don boi tram géc. Trén Fig.3, mdi khung con, dén khung
con, c6 thé c6 chidu dai (d6 dai) thoi gian ¢b dinh c6 don vi thoi gian ¢b dinh, vi duy,
theo mili gidy (ms) hodc nho hon mili gidy, trong khi chiéu dai (d6 dai) khe trong
BWP 330 va BWP340 c6 thé 13 khac nhau khi mdi chiéu dai khe c6 don vi thoi gian
c6 kha nang thay ddi, vi dy, theo khe hodc ky hiéu.

Ngoai ra, mang truyén thong khong day thé hé tiép theo (vi du, 5G NR) c¢6
thé hd tro 1ap lich khe chéo, trong d6 tram géc 6 thé 1ap lich UE dé thuc hién thu
PDSCH trong khe khac khe ma da truyén thong tin 1ap lich PDCCH tuong Ung véi
thu PDSCH.

Nhu néu trén day, trong mang truyén thong khong day thé hé tiép theo (vi du,
5G NR), ¢6 thé c6 hai loai don vi thdi gian, cac don vi thoi gian c6 dinh (FTU) va
cac don vi thoi gian c6 kha nang thay dbi (STU). Trong cac dang thuc hién khac
nhau cta séng ché yéu cau bao ho, cac khung con, cac khung va cac siéu khung
(hyper-frame) co thé c¢6 cac FTU, trong khi cac khe va cac ky hiéu co thé ¢o céc
STU. Vi du, khung con c6 thé c6 chiéu dai (d6 dai) thoi gian c6 dinh 1 ms, khung c6
thé c6 chidu dai (d6 dai) thoi gian cb dinh 10 ms, va siéu khung ¢6 thé c6 chiéu dai
(d6 dai) thoi gian ¢b dinh 1024 khung, ma Ia 10240 ms. Khac véi mang (e)LTE,
chidu dai (do dai) khe trong mang 5G NR c6 thé khong phai 1a gid tri ¢6 dinh do
chénh léch chiéu dai ky hiéu gitta cac séng mang phu/BWP/bang tan con. S luong
cua cac ky hiéu c6 trong khe co thé 12 c6 thé dugc tao cau hinh hodc ¢6 kha ning
thay dbi. Vi du, d6i vé6i truong hop cua khe chira s6 luong ¢b dinh cua cac ky hiéu,
khe trén séng mang véi khoang cach song mang phu nho hon c6 thé dan dén chiéu
dai ky hiéu dai hon, va do vay chiéu dai khe dai hon. Nguoc lai, khe trén séng mang
v4i khoang cach song mang phu cao hon ¢c6 thé din dén chiéu dai ky hiéu ngan hon,
va do véy chiéu dai khe ngan hon.

Trén Fig.3, néu chiéu dai khe 332 trong BWP 330 1a 3 ky hiéu, vi ky hi¢u la
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STU, dé xéac dinh do dai thoi gian thuc cta khe trong BWP 330, UE c6 thé nhan
chidu dai ¢6 kha nang thay doi cia ky hiéu trong BWP 330 véi 3. Tuong tu, néu
chiéu dai khe 342 trong BWP 340 1a 3 ky hiéu, vi ky hiéu la STU, dé x4c dinh do dai
thoi gian thuc cua khe trong BWP340, UE c6 thé nhan chiéu dai c6 kha nang thay
ddi cua ky hiéu trong BWP340 véi 3. Trong mot dang thuc hién, chiéu dai c6 kha
nang thay do6i ctia ky hiéu trong BWP340 c6 thé dai hon chiéu dai c6 kha ning thay
dbi cua ky hiéu trong BWP 330, béi vAy dan dén do dai thoi gian thuc cta chiéu dai
khe 342 trong BWP340 dai hon d6 dai thoi gian thuc cua chiéu dai khe 332 trong
BWP 330, nhu dugc minh hoa trén Fig.3.

Tham chiéu Fig.4, Fig.4 14 gian dd minh hoa céu tric khung, theo dang thuc
hién vi du ctia sang ché yéu cAu bao hé. Trong so dd 400, phu thudc vao chiéu dai
ky hiéu va ) lugng cua céc ky hiéu mdi khe, sb lugng cta cac khe dugce chura trong
mdi khung con ciing 14 bién. Do vy, su giam sat GC-PDCCH va/hoic PDCCH trong
hoat ddng DRX c6 anh hudng dang ké dén tinh linh hoat trén c4c mang truyén thong
khong day thé hé tiép theo (vi du, 5G NR) vi it nhat c4c ly do duge mo ta & day.

Trong céac dang thuc hién khac nhau cua sang ché yéu cau bao ho, hoat dong
DRX c6 thé dugc ap dung khi GC-PDCCH va CORESET dugc ho trg. Trong cac
doan sau, cac truong hop sau ciia hoat dong DRX trong cac mang truyén théng khong
day thé hé tiép theo (vi du, 5G NR) s& dugc ban luan: cdu hinh DRX, hoat dong
DRX, cAu hinh bd dinh thoi RTT, cdu hinh bd dinh thoi truyén lai va 1ap lich khe
chéo.

TRUGONG HOP 1: CAU HINH DRX

Trong cac dang thuc hién khac nhau cia Truong hop 1, tram gbc (vi du, gNB)
c6 thé cung cp cho UE c4u hinh DRX (DRX-Config) qua truyén tin hiéu RRC (vi
du, qua ban tin RRCReconfiguration). DRX-Config c6 thé chira mot hodc nhiéu tham
s6 DRX bao gbém, nhung khéng bi gi¢i han 6, drx-onDurationTimer, drx-
InactivityTimer,  drx-RetransmissionTimer ~ (vi ~ du,  bao gdm  drx-

RetransmissionTimerDL va drx-RetransmissionTimerUL), drx-
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LongCycleStartOffset, drx-ShortCyc{e, drx-ShortCycleTimer, va RTT Timer (vi du,
drx-HARQ-RTT-TimerDL va drx-HARQ-RTT-TimerUL). Dinh nghia cta cac tham
s6 DRX néu trén gan tuong tu cic cac tham s6 duoc dinh nghia trong cac mang
(e)LTE. Cac khac biét co thé bao gdm mdi tham s6 nay c6 thé duogc tao céu hinh tiy
chon, va cac don vi clia cac tham s nay c6 thé 1a cac ky hiéu, khe, cac khoang gidm
sat PDCCH, hodc cac don vi chiéu dai cu thé, ma duoc tao cAu hinh boi tram géc.
Trong mot ) dang thuc hién, tram géc 6 thé tao cAu hinh mot hodc nhiéu tham sb
DRX (vi du, drx-onDurationTimer, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-
TimerUL, v.v.) trong mdt phan ctia ky hiéu, khe, khoang giam sat PDCCH, hogc mili
gidy (vi du, 1/2 ms, 1/4 ms, 1/8 ms, 1/16 ms, 1/32 ms, v.v.).

Trong mang truyén thong khong day thé hé tiép theo (vi du, 5G NR), khong
phai tAt ca tham s6 DRX 14 thich hop dé duoc tao ciu hinh véi cac FTU, vi cac don
\dthbigknlvésuchknjlécﬁachﬁngcéthédUQctaocéuhhﬂldéng.TTongcécdang
thuc hién khac nhau cua sang ché yéu cau bao ho, co ché DRX hai giai doan dugc
md ta dé cung cp cAu hinh DRX chinh x4c hon va linh hoat hon cho cac cAu tric
khung dong cua cac mang truyén thong khong day thé hé tiép theo (vi du, 5G NR).

Trong co ché DRX hai giai doan, tram gbc phan loai cac tham s6 DRX thanh
c4c tham sb véi (cac) FTU va cac tham s6 v6i (cac) STU, va tao céu hinh hai loai
nay cua cac tham s6 DRX v6i cac FTU (vi du, cac khung con, cac khung hodc céac
siéu khung) va cac STU (vi dy, cac khe hodc cac ky hiéu), tuong ung. Luu y rang,
tram gdc c6 thé cling tao c4u hinh (cac) don vi thoi gian ¢6 kha nang thay d6i danh
riéng cho UE (vi du, STUyg), ma co thé theo céc khe hodc céc ky hiéu. Ngoai ra, cac
tham s6 DRX cling co thé dugc phan loai dya trén céc s dung ctia ching. Vi dy,
mot st dung co thé lién quan dén chu ky DRX ON/OFF (vi du, drx-
onDurationTimer,  drx-ShortCycle,  drx-ShortCycleTimer ~ va/hodc  drx-
LongCycleStartOffset, v.v.). St dung khac c6 thé lién quan dén truyén (truyén lai)
dit lieu (vi du, drx-InactivityTimer, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-
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TimerUL, drx- drx-RetransmissionTimerDL, va drx-RetransmissionTimerUL, v.v.).

Céc viét tit cua cac phan loai nay dugc tém tit trong Bang 1.
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Bang 1 - Cac viét tit clia cac phan loai tham s0

Cac viét tat

Dinh nghia

STU

Don vi thoi gian c6 kha nang thay dbi; Vi du, khe va ky hiéu
la STU.

FTU

bon vi thoi gian ¢ dinh; Vi du, khung con, khung va siéu

khung.

STUug

Don vi thoi gian c6 kha nang thay d6i danh riéng cho UE; sb

luong cuia cac khe hoac ky hiéu ma dugc tao cAu hinh bai gNB.

PWF

Tham sb v6i FTU; PWF bao gdm PWFc 4 PWFr.

PWFc

Tham s6 lién quan dén chu ky ON/OFF (tac 13, drx-
onDurationTimer, drx-ShortCycle va/hoac drx-

LongCycleStartOffset) vé1 FTU.

PWFr

Tham sb lién quan dén truyén (truyén lai) dit liéu (ttc 13, drx-
InactivityTimer, RTT Timer (vi du, drx-HARQ-RTT-TimerDL
va drx-HARQ-RTT-TimerUL) va drx-RetransmissionTimer
(vi du, drx-RetransmissionTimerDL va drx-

RetransmissionTimerUL)) v61 FTU.

PWS

Tham s8 v6i STU hodc STUyg; PWS bao gdm PWSc ., PWSr.

PWSc

Tham sb lién quan dén chu ky ON/OFF (tuc 1a, drx-
onDurationTimer, drx-ShortCycle va/hoac drx-

LongCycleStartOffset) voi STU hodc STUyg.

PWSt

Tham sb lién quan dén truyén (truyén lai) dit liéu (tuc 1a, drx-
InactivityTimer, RTT Timer (vi du, drx-HARQ-RTT-TimerDL
va drx-HARQ-RTT-TimerUL) va drx-RetransmissionTimer
(vi dy, drx-RetransmissionTimerDL va drx-

RetransmissionTimerUL)) véi STU hoac STUyg.
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Luu vy rang, vi don vi cta drx-ShortCycleTimer 13 bao nhiéu chu ky DRX
ngén ma khong co6 dir liéu dén xuét hién, tham 30, drx-ShortCycleTimer, co thé 1a
khong déu/khong theo chu ky ddi véi don vi thoi gian. Vi du, khi gié tri cia drx-
ShortCycleTimer=3, don vi la s6 luong cua cac chu ky DRX ngén (vi du, 3 chu ky).
Do vay, tham 30, drx-ShortCycleTimer, c thé duoc tao cAu hinh doc lap voi cac FTU
va cac STU.

Trong Truong hop 1.1, tram gbc tao céu hinh PWFc, va cung cap PWFc¢ cho
UE qua truyén tin hiéu RRC. UE thirc dy tai moi chu ky ON dua trén PWFc, sau do
giam sat vung didu khién (vi du, GC-PDCCH hoic PDCCH) trong moi (cac) khe
hodc duogc tao c4u hinh trude (cac) khe dugc tao cAu hinh trudc dé thu PWSrt tlr tram
géc. Vi du, n6i dung DCI danh riéng cho UE (vi dy, dugc x40 tron boi C-RNTI cua
UE) ¢6 thé chi bao cAu hinh PWS+ khi né xut hié¢n. Luu ¥ rang DCI danh riéng cho
UE c¢6 thé xuét hién trong chu ky ON bét ky, va cau hinh PWSt duoc 4p dung béi
UE khi DCI danh riéng cho UE thu dugc. Vi du, chu ky ON bét dau tai khung con
thtt N, sau d6 DCI danh riéng cho UE vdi chi bao cAu hinh PWSt xuét hién tai khung
con th N cong n ky hiéu/khe cua s6 hoc twong tmg. Sau do6, UE 4p dung drx-
InactivityTimer (vi du, khéi dong bd dinh thoi) tai khung con thit N cong n ky
hiéu/khe. Tram gbc co thé thay ddi cac cAu hinh PWSr trong chu ky ON, trong d6
cAu hinh sau c6 thé ghi de cAu hinh trudc khi mét cdu hinh xuét hién.

Trong Truong hop 1.2, twong ty Truong hop 1.1, tram gbc tao c4u hinh PWF¢
trudce hoat dong DRX, va cung cdp PWFc cho UE qua truyén tin hiéu RRC. UE thirc
day tai moi chu ky ON dya trén PWFc, sau d6 giam sat vung didu khién (vi dy, GC-
PDCCH hodc PDCCH) trong mdi (c4c) khe hodc (cac) khe duoc tao cAu hinh truée
dé thu PWSr tir tram gbc. Khéac v6i Truong hop 1.1, tram gbc trong Trudng hop 1.2
tao cdu hinh mét cach tuy chon tap hop cu thé khac cta céac tham sb lién quan dén
chu ky ON/OFF ¢6 PWSc véi (cac) STU trong chu ky ON hién thoi, trong d6 PWSc
duoc str dung trong chu ky ON hién thoi cua PWFc.
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Trong Truong hgp 1.3, tram gbc tao cAu hinh PWFc, va cung cap PWFc cho
UE qua truyén tin hiéu RRC. Tram gbc ciing tao cAu hinh nhiéu tdp hop ctia PWSr
cho UE, va cung cip nhiéu tip hop cia PWSt cho UE qua truyeén tin hiéu RRC, trong
d6 mdi tap hop c6 thé dugc gan véi gia tri chi s6 cu thé (vi du, chi s6 PWSy). Vi dy,
néu tram gbc c6 ba loai cau tric khung, sau d6 tram gbc cung cép ba tap hop cla
PWS tuong tmg véi ba loai cdu triic khung cho UE. UE 4p dung mot trong s6 nhiéu
tap hop cia PWSrt dua trén cAu trac khung hién thoi dugc tao cAu hinh béi tram géc.
Ngoai ra, trong nhiéu tap hop cua PWSt dugc tao cAu hinh boi tram géc, mot tap hop
PWSr 6 thé duoc gan dé 13 tap hop PWSt mic dinh.

Trong Truong hop 1.4, tram gbc tao cAu hinh nhiéu tip hop cia PWSc va
PWSr, va cung cip chiing cho UE qua truyén tin hiéu RRC. Mbi tap hop ctia PWSc
hodc PWSt tuong ung vdi loai cu thé cta cAu trac khung. UE 4p dung mdt trong 56
nhiéu tap hop cia PWS¢ hodc PWSr dua trén cAu tric khung hién thoi duge tao cAu
hinh béi tram goc.

Trong Trudong hgp 1.5, tram gbc tao cAu hinh nhiéu tap hop clia PWFc va
PWSr, va cung cép ching cho UE qua truyén tin hiéu RRC. Mdi tap hop cua PWFc
hoac PWSt tuong img vdi loai cu thé cua cdu tric khung.

Trong Trudong hop 1.6, tram gdc tao cAu hinh PWSr, va cung cip PWSt cho
UE qua truyén tin hiéu RRC truéc hoat dong DRX. Tram gbc cling tao cAu hinh
nhiéu tdp hop ctia PWF¢ cho UE, va cung cap nhiéu tap hop cia PWF¢ cho UE qua
truyén tin hiéu RRC truéc hoat dong DRX, trong do6 mdi tap hop cé thé duoc gan
v6i gié tri chi s6 cu thé (vi du, chi s6 PWF(¢). Mdi tap hgp cua PWF( tuong Gng voi
mot loai cua cAu tric khung. UE 4p dung mdt trong s6 nhiéu tap hop cia PWF¢ dua
trén c4u tric khung hién thoi duoc tao cAu hinh baéi tram géc.

Trong Truong hop 1.7, tram gdc tao cau hinh ca PWF va PWS, va cung cp
chung cho UE qua truyén tin hiéu RRC. Sau khi thu cAu hinh tham s6 DRX c6 PWF
va PWS, UE c6 thé 4p dung PWSr béng cach tham chiéu céu tric khung hién thoi

(vi du, béng cach tham chiéu chiéu dai khe hodc chiéu dai ky hiéu). Vi dy, tram géc
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¢6 thé tao chu hinh drx-InactivityTimer cho UE véi X khe. Khi truyén dit liéu xuét
hién, UE c6 thé thiét 1ap drx-InactivityTimer & chidu dai X 1an cta chiéu dai khe hién
thoi duoc tao cAu hinh bai tram géc.

Luu v rang UE duy tri mot cAu hinh mdi thuc thé RRC bat ké bao nhiéu bang
tAn con/sd hoc/BWP/séng mang thanh phan dugc 4p dung cho hoat dong truyén cia
nd. Cé nghia la khi khong c6 hoat dong truyén dit liéu UL/DL xuét hién, UE c6 thé
chi thuc hién chuyén ddi DRX ON/OFF dua trén PWF¢ ma dugc tao cAu hinh véi
don vi ctia khung con, khung hodc siéu khung. Tuy nhién, khi c6 hoat dong truyén
dit lidu va/hoic 13i giai ma di 1iéu xudt hién, UE c6 thé khoi dong (cc) bo dinh thoi
twong ung (vi du, drx-InactivityTimer, RTT Timer va/hodc drx-
RetransmissionTimer) vo1 PWSc, va dém céc bo dinh thoi nay dua trén cac don vi
thoi gian cua chiéu dai cta ky hiéu hodc khe dugc tao cAu hinh/dugc cép phat hién
thoi béi tram gde.

TRUONG HOP 2: CAC HOAT PONG DRX

DPbi véi cac dang thuc hién khéc nhau ctia Truong hop 1, cic chi tiét hoat
dong DRX hai giai doan dugc mo ta dudi day.
Truong hop 2.1: Cac hoat dong DRX cua Truong hop 1.1

Trong Trudng hop 2.1, cac hoat dong DRX hai trang thai cua Truong hop
1.1 dugc mo ta dudi day.

Trong Truong hop 2.1.A, khi tram gbc chi tao cAu hinh PWF¢, va cung cép
PWF¢ cho UE qua truyén tin hiéu RRC truéc hoat dong DRX, UE thirc ddy tai moi
chu ky ON dua trén PWFEc dé thu PWSr. Vi du, khi chu ky ON dugc tao c4u hinh
béi PWFEc bat dau tai khung con thr N va DCI danh riéng cho UE ma khéng chi bao
PWSt xuit hién tai khung con thtt N cdng 7 ky hiéu/khe cua s6 hoc tuong ting, sau
d6 UE khéng ap dung drx-InactivityTimer tai khung con thtt N cong n ky hiéu/khe
ngay ca khi c6 dit liu dugc truyén tir tram gbc. Ngoai ra, RTT Timer va drx-
RetransmissionTimer khong duoc ap dung ngay ca khi 161 giai ma dir liéu xuét hién.

Trong dang thuc hién khac, khi DCI danh riéng cho UE thu dugc khong c6 PWSr,
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UE c6 thé ap dung PWSy thu duge trong chu ky ON trudce hodc thu dugce trude day
dé kich hoat drx-InactivityTimer, RTT Timer va drx-RetransmissionTimer tuong Gmg.

Trong Trudng hop 2.1.B, tuong tu Truong hop 2.1.A, PWFc dugc tao ciu
hinh cho UE béi tram gbc, UE thirc ddy tai moi chu ky ON dya trén PWFc dé thu
PWSr. Khi DCI danh riéng cho UE v61 PWSt xuét hién tai khung con thit N cong
ky hiéu/khe cua s6 hoc twong tmg, UE ap dung drx-InactivityTimer (vi du, khoi dong
b6 dinh thoi) tai khung con thit N céng # ky hiéu/khe. Khi DCI danh riéng cho UE
khac chi bao tap hop khac cia PWSt xuét hién tai khung con thit N+M cong m ky
hiéu/khe cua sb hoc tuong tng, sau d6 UE khéi dong lai drx-InactivityTimer tai
khung con thir N+ M cong m ky hiéu/khe cua s6 hoc twong tmg chi khi ndo ma su hét
hidu luc cta drx-InactivityTimer ma can duoc khai dong boi PWSrt sau cling dai hon
su hét hiéu luc trude.

Trong Trudng hop 2.1.C, twong tu Truong hop 2.1.B, PWFc duge tao chu
hinh cho UE béi tram géc, UE thtc ddy tai moi chu ky ON dua trén PWFc dé thu
PWSr. Khi DCI danh riéng cho UE chi bao PWSt xuét hién tai khung con thtr N
cong n ky hi€u/khe cua s6 hoc tuong tng, UE ap dung drx-InactivityTimer (Vi du,
khéi dong bd dinh thoi) tai khung con thi N cong » ky hiéu/khe. Khi DCI danh riéng
cho UE khéc chi bao tap hop khac cia PWSt xuét hién tai khung con thtt N+M cdng
m ky hiéu/khe cta s6 hoc twong tmg, sau d6 UE khéi dong lai drx-Inactivity Timer
tai khung con thit N+M cdng m ky hiéu/khe cua s6 hoc tuong tmg dua trén céu hinh
trong PWSr sau cung.

Trong Truong hop 2.1.D, twong tu Truong hop 2.1.B va Truong hop 2.1.C,
khi PWSt dugce cip nhat thu dugce béi UE, va 16 giai ma dit liéu xuét hién trong khi
RTT Timer, ma dugc ap dung dua trén PWSr sau cung, dang chay, sau do UE khot
dong lai RTT Timer, hodc khoi dong lai RTT Timer chi khi nao ma su hét hiéu luc
cua RTT Timer ma can dugc khoi dong boi PWSt sau cung dai hon su hét hiéu luc

trudec.
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» Trong Trudng hop 2.1.E, tram gbc tao cAu hinh PWSt mic dinh cho UE.
Khi UE khéng thu PWSbb sung bat ky, UE 4p dung PWSt mac dinh.

Trong Truong hop 2.1.F, dbi véi Truong hop 1.1, PWF¢ duge tao cAu hinh
cho UE béi tram gbc, UE thitc day tai moi chu ky ON dua trén PWF¢ dé thu PWSr.
Khi DCI danh riéng cho UE chi bdo PWSt xuét hién tai khung con thtt N cong n ky
hiéu/khe cta sb hoc tuong Ung trén séng mang phu/BP/bang tan con, UE 4p dung
drx-InactivityTimer (vi du, khéi dong bo dinh thoi) tai khung con tha N cong 7 ky
hiéu/khe. Sau d6, DCI danh riéng cho UE khac chi bao tap hop khac cua PWSt Xuét
hién tai khung con thir N+M cong m ky hiéu/khe cua s6 hoc tuong tmg trén séng
mang phu/BWP/bing tan con khac. Sau d6, UE khéi dong lai drx-InactivityTimer tai
khung con tht N+M cong m ky hiéu/khe cua sb hoc twong tmg dua trén cau hinh
trong PWSt sau cung, hodc chi khi nao ma su hét hiéu luc cta drx-InactivityTimer
ma can dugc khai déng béi PWSt sau cung dai hon sy hét hidu luc trude.

Trong Truong hop 2.1.G, dbi v6i Truong hop 1.2, mdi trong sd cac song
mang phu/BWP/bing tan con cd thé ap dung cung tip hop cua céac céu hinh PWSr.
Vi du, khi ¢6 hoat dong truyén dit 1iéu va/hodc 10i giai ma dit liéu xuét hién trong
mdt trong sb cic séng mang phu/BWP/bing tAn con, sau d6 UE dém (cac) bd dinh
thoi twong ung (vi du, drx-InactivityTimer, RTT Timer va/hodc drx-
RetransmissionTimer) dua trén don vi thoi gian cua chiéu dai khe ctia cac song mang
phu/BWP/béng tAn con. Luu y rang tit ca cac séng mang phy/BWP/bang tin con dﬁy
tri cung drx-InactivityTimer, RTT Timer va/hoac drx-RetransmissionTimer. Do vy,
tuong tu Truong hop 2.1.F, PWFc duoc tao cAu hinh cho UE boi tram géc, UE thirc
day tai moi chu ky ON dua trén PWF¢ dé thu PWSr. Khi DCI danh riéng cho UE chi
bdo PWST xuét hién tai khung con tht N cdng » ky hiéu/khe cta sd hoc tuong mg
trén song mang phu/BWP/bang tan con, sau d6 UE ap dung drx-InactivityTimer (vi
du, khoi dong bo dinh thdi) tai khung con thir N cdng » ky hi¢u/khe. Sau do, DCI
danh riéng cho UE khac xuét hién tai khung con thtt N+M cdng m ky hiéu/khe cua
s6 hoc tuong g trén séng mang phu/BP/bang tan con khéc. Sau d6, UE khéi dong
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lai drx-InactivityTimer (vi dy, khoi dong lai b dinh thot) tai khung con thar N+M
cdng m ky hiéu/khe cua sd hoc tuong Ung dua trén ciu hinh trong PWSr sau cung,
hodc chi khi nao ma su hét hiéu luc cua drx-InactivityTimer ma can dugc khéi dong
bang PWSr sau cung dai hon su hét hiéu lyc trude.

Trong Truong hop 2.1.H, tuong tu Truong hop 2.1.F, khi PWSt khéc thu
duoc trén séng mang phu/BWP/bang tin con thir hai va 16i giai ma dit liéu xuét hién
trén séng mang phu/BWP/bing tan con thtr hai trong khi RTT Timer, ma dugc 4p
dung dua trén PWSrt trude, dang chay, sau d6 UE khoi dong lai RTT Timer, hodc
khoi dong lai RTT Timer chi khi nao ma su hét hiéu luc cua RTT Timer ma can duoc
khéi dong béng PWSr sau cung dai hon su hét hiéu luc trudc.

Trong Truong hop 2.1.1, tuong tu Truong hop 2.1.G, khi 161 giai ma dit liéu
xuét hién trén séng mang phu/BWP/bing tan con tht hai trong khi RTT Timer dang
chay, UE khéi dong lai RTT Timer, hodc khoi dong lai RTT Timer chi khi nao ma
su hét hiéu luc ctia RTT Timer ma can duoc khai dong bﬁng PWSt sau cung dai
hon su hét hiéu luc trude.

Trudng hop 2.2: Cac hoat ddng DRX cua Truong hop 1.2

Trong Trudng hop 2.2, cdc hoat dong DRX hai trang thai ctia Trudng hop
1.2 duoc mo ta dudi day.

Trong Truong hop 2.2.A, khi tram gbc chi tao cAu hinh PWFc, va cung clp
PWEFc (vi du, chu ky PWF¢ 502 trén Fig.5) cho UE qua truyén tin hiéu RRC trudce
hoat dong DRX, UE thtrc ddy tai moi chuky ON dua trén PWFc dé thu PWSt va/hoac
PWSc (vi du, mau PWSr va/hosic PWSc 504 trén Fig.5). Vi du, khi UE thu PWSc
trong chu ky ON, UE theo (cac) cAu hinh PWSt va/hodc PWSc dé thuc hién DRX
trong chu ky ON cta PWFc (vi du, bo qua thiét 14p trong PWF¢). Néi cach khéc,
trong do dai cia chu ky ON cua PWFc, su chuyén d6i ON/OFF chinh x4c ma UE
can thuc hién dua trén PWSc (vi du, tap hop cu thé ctia cAu hinh céc tham s lién
quan dén chu ky ON/OFF) nhu dugc thé hién trong mau hoat dong DRX téng thé
ctia UE 506 trong so d6 500 cua Fig.5.
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Trong Truong hgp 2.2.A, tram géc tao cAu hinh chu ky ON/OFF tho véi don
vi thoi gian cb dinh, va con gan céc chu ky ON/OFF chi tiét véi (cac) don vi thoi
gian c¢6 kha nang thay dbi theo cAu hinh chiéu dai khe phu thudc vao thdi gian va chu
trac khung c6 thé tao cau hinh dong (vi dy, sd luong cua cac khe mdi khung con).
Tap hop cu thé ctia cac tham sb lién quan dén chu ky ON/OFF cho giai doan thir hai
ctia DRX ¢6 thé bao gém céc bo dinh thoi lién quan dén ON/OFF. Luu y rang, néu
¢6 hoat dong truyén dit lidu hodc 16i giai ma dit liéu xuét hién trong chu ky ON duoc
tao cAu hinh béi cAu hinh giai doan thir hai, sau d6 UE c6 thé khéi dong drx-
InactivityTimer, RTT Timer va/hodc drx-RetransmissionTimer v6i cAu hinh cuia giai
doan thir hai va véi don vi thoi gian cua chiéu dai cua ky hiéu ho#c khe hién thoi.

Trong Truong hop 2.2.B, tram gbc ¢ thé cling tao cAu hinh PWSt va/hoic
PWSc mic dinh cho UE trude hoat dong DRX. Khi UE khong thu PW St bd sung bét
ky, UE 4p dung PWSt va/hodac PWSc méc dinh.

Truong hop 2.3: Cic hoat dong DRX cua Truong hop 1.3

Trong Trudng hop 2.3, cc hoat dong DRX hai giai doan ctia Truong hop
1.3 dugc mo ta dudi day.

Trong Truong hop 2.3.A, tram gbc tao cau hinh nhiéu tap hop ctia PWSt
cho UE, va cung cp nhiéu tap hop cia PWSt cho UE qua truyén tin hiéu RRC, trong
d6 mdi tap hop cia PWSr ¢6 thé dugc gan rd rang véi gia tri chi s6 cu thé (vi du, chi
s6 PWSrt). Sau d6, DCI danh riéng cho UE khi GC-PDCCH hodc PDCCH chi bao
chi s6 twong tng véi tap hop cu thé ctia PWSr sé duoc 4p dung trong mdt hodc nhiéu
chu ky ON dugc tao cAu hinh bdi PWF¢ hoic trong khoang thoi gian dugc tao chu
hinh trudc cu thé. Chi sé tdp hop PWSt ¢6 thé dugc chi béo boi tram gbc trong
CORESET cta GC-PDCCH va/hodc PDCCH trong khe thir nhit hodc khe cu thé
(dugc chi bao qua truyén tin hiéu RRC) cta mdi chu ky ON dua trén PWFc. Trong
dang thuc hién khéac, tram gbc c6 thé cung clp (céc) chi sb cua (cac) tip hop cla
PWSr qua truyén tin hiéu RRC hodc DCI danh riéng cho UE. Trong mot s6 dang
thuc hién, néu khong c6 chi bdo tu tram géc, UE ¢6 thé hoat dong DRX dua trén chi
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PWFc, ma c¢d nghia la khoéng c6 drx-InactivityTimer, RTT Timer va drx-
RetransmissionTimer s€ dugc khdi dong.

Trong Trudong hgp 2.3.B, tram gbc chi bao rd rang tap hop nao ctia PWSy
s& dugc ap dung baoi UE trong mdi chu ky ON duge tao cAu hinh bdi PWF¢ hodc
trong khoang thoi gian dugce tao cAu hinh trude cu thé. Tram gdc ¢ thé cung cap cau
truc khung cho bang 4nh xa PWSt qua truyén tin hiéu RRC hozc qua kénh phét rong
(vi du, kénh ma thong bao thong tin lién quan dén céu tric khung hién thoi). Sau dé,
UE ap dung tap hop thich hop ciia PWSt theo s& hoc/TT cta bang tan con/BWP di
duoc tao céu hinh.

Trong Truong hop 2.3.C, tram gbc c6 thé ciing tao cAu hinh PWSt mic dinh
cho UE. Khi UE khéng thu PWSrt bb sung bat ky, UE ap dung PWSt mic dinh.

Trong Truong hop 2.3.D, néu khong ¢6 PWSt mac dinh dugc tao cAu hinh
cho UE trudc hoat dong DRX, UE cé thé thuc hién DRX dua trén chi PWF¢, ma ¢
nghia 1a khong c6 drx-InactivityTimer, RTT Timer, va drx-RetransmissionTimer
duoc khéi dong.

Trudng hop 2.4: Cac hoat dong DRX cua Truong hop 1.4

Trong Trudng hop 2.4, cac hoat ddng DRX hai trang thai cua Truong hop
1.4 dugc mo ta dudi day.

Trong Truong hop 2.4.A, tram gbc tao cau hinh nhiéu tdp hop ctia PWSc va
PWSr, va cung cip ching cho UE qua truyén tin hiéu RRC. Tram gbc chi bao 13
rang cho UE t4p hop nao cia PWSc va PWSr s&€ dugc ap dung qua truyén tin hiéu
RRC, DCI danh riéng cho UE, GC-PDCCH hoéac PDCCH.

Trong Truong hop 2.4.B, tram gbc tao cau hinh nhiéu tap hop cia PWSc va
PWSr, va cung cip chung cho UE qua truyén tin hiéu RRC. Tram gbc chi bao 13
rang tap hop nao cia PWS¢ va/hoac PWSr sé dugc dp dung boi UE. Tram gbe cb
thé cung cip ciu tric khung cho bang 4nh xa PWSc¢ va PWSt qua truyén tin hiéu

RRC hoic kénh phét rong (vi du, kénh ma thong béo thong tin lién quan dén céu trac
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khung hién thoi). Sau d6, UE &p dung tap hop thich hop cia PWSc va/hodc PWSt
theo cu trac khung ctia bang tin con/BWP da duge tao c4u hinh.

Trong Truong hop 2.4.C, tram gdc tao cau hinh tap hop mic dinh cia PWSc
va PWSt cho UE. Khi UE duogc tao ciu hinh véi nhiéu BWP trong do cac cAu tric
khung 1 khac nhau giéng nhu trong Truong hop 1.2, UE 4p dung tip hop mac dinh
cua PWSc va PWSr. Trong dang thuc hién khéac, UE c6 thé ap dung tap hop cla
PWSc va PWStdua trén ciu triac khung cia BWP chinh/chu yéu, BWP tht nhét da
duoc tao cAu hinh, BWP ma c6 chiéu dai khe dai nhat hodc BWP ma ¢4 chiéu dai
khe ngén nhat.

Trudng hop 2.5: Cac hoat dong DRX cua Truong hop 1.5

Trong Trudng hgp 2.5, cdc hoat dong DRX hai trang thai cia Truong hop
1.5 bao gébm ba trudong hop ma theo cic hoat dong gan nhu gidng cac Truong hop
2.4.A,2.4B,va2.4.C,ngoai trrt “PWSc” va “PWSt” duoc thay thé boi “PWEC” va
“PWSt”, tuong Ung.

Trudng hop 2.6: C4c hoat déng DRX cua Truong hop 1.6

Trong Truong hop 2.6, cac hoat ddong DRX hai trang thai cia Truong hop
1.6 dugc mo ta dudi day.

Trong Truong hgp 2.6.A, tram gbc chi bao 18 rang tap hop nao cia PWFc
s€ dugc ap dung bdi UE. Tram gbc cung cap cAu trac khung cho bang 4nh xa PWFc¢
qua truyén tin hiéu RRC hoic kénh phat rong (vi du, kénh ma thong béo thong tin
lién quan dén céu tric khung hién thoi). Sau do, UE 4p dung tép hop thich hop cla
PWFc theo céu tric khung cta bang tan con/BWP d3 duoc tao cAu hinh.

Trong Truong hop 2.6.B, tram gbc c6 thé cling tao cAu hinh PWFc mic dinh
cho UE truéc hoat dong DRX. Khi UE khong thu PWSc bd sung bat ky, UE 4p dung
PWFc mac dinh.

TRUGNG HOP 3: GIAM SAT KENH DIEU KHIEN

Truong hop 3 bao gém cac dang thuc hién cta giam sat GC-PDCCH va/hodc
PDCCH béi UE trong cac chu ky DRX ON cua UE cho cac cdu hinh DRX mét giai
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doan hodc hai giai doan. Trong Trudong hop 3, tram gbc (vi du, gNB) chi bao viéc,
trong mot hodc nhiéu chu ky DRX ON, UE cin giam sat tit ca cac GC-PDCCH
va/hoic PDCCH, chi (cac) GC-PDCCH CORESET va/hodc (cac) PDCCH
CORESET duoc tao cAu hinh trong mdt hodc nhiéu GC-PDCCH va/hoic PDCCH,
hoac chi co héi GC-PDCCH va/hodac (cac) PDCCH cu thé. Co hoi GC-
PDCCH/PDCCH bao gdém cac tai nguyén thoi gian va tan sb (vi du, cac ving) trong
d6 GC-PDCCH/PDCCH xuét hién. Khi mdi khung con chira vai khe, c6 thé c6 vai
co hdi GC-PDCCH va/hoiac PDCCH trong mdi khung con.

C6 vai dang thuc hién cho chi bao giam sat co ho1 PDCCH.

Trong Truong hop 3.1, tram gbc chi bao cho UE co hdi PDCCH qua truyén
tin hiéu RRC hoac qua GC-PDCCH. Tram géc c6 thé chi bao viéc UE can giam sat:
tat ca cac co hdi GC-PDCCH va/hoic PDCCH; chi (cac) GC-PDCCH CORESET
va/hoac (cac) PDCCH CORESET duoc tao c4u hinh trong mot hodc nhiéu GC-
PDCCH va/hoac PDCCH; hoac chi (cac) co héi GC-PDCCH va/hodc PDCCH cu thé
trong chu ky DRX ON, nhiéu chu ky DRX ON, mdi chu ky DRX ON, hogc khoang
thoi gian cu thé.

Trong Truong hop 3.2, tram gbc chi bao cho UE co hdi PDCCH qua (cac)
PDCCH. Tram gbc c6 thé chi béo trong mot hodc nhiéu chu ky DRX ON (hoc dbi
v6i mbi chu ky DRX ON) viéc UE can giam sat: tat ca cac co hdi PDCCH; chi céc
PDCCH CORESET duoc tao cAu hinh trong mét hodc nhiéu PDCCH; hogc chi (cac)
co hoi PDCCH cu thé. Nguoc lai, trong cac mang khong day LTE ké thira, UE duoc
yéu cdu gidm st kénh diéu khién duong xudng trong toan bo do dai cta (cac) chu
ky ON dbi véi cac hoat dong DRX.

Theo céac dang thuc hién cua sang ché yéu cAu bao ho, tram géc c6 thé tao
c4u hinh cho UE mét hodc nhiéu cau hinh CORESET qua truyén tin hiéu RRC. Trong
mdi cAu hinh CORESET, tram gbc ¢ thé chi dinh cAc tai nguyén thoi gian va/hodc
tan sb cu thé cua GC-PDCCH va/hoic PDCCH cho UE dé giam sat GC-PDCCH

va/hoac PDCCH dé tranh phi tdn giai m3 mu. Trong mét dang thuc hién, su gidm sat
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cua cac phﬁn con lai cuia kénh diéu khién (GC-PDCCH hoac PDCCH) c6 thé duoc
bd qua boi UE, nhu duge minh hoa trong so d6 600 cua Fig.6.
TRUCNG HOP 4: CAU HINH CHIEU DAI BO DINH THOI RTT

Fig.71a so dd minh hoa hoat dong RTT Timer, theo dang thuc hién vi du cta
sang ché yéu cau bao ho. Nhu dugc thé hién trén Fig.7, mot khi UE c6 16i giai ma
dit liéu xudt hién trong chu ky ON, UE thiét lap RTT Timer. Truéc khi RTT Timer
hét hiéu luc, UE co thé duy tri hoat dong DRX cta né nhu dugc tao cAu hinh (UE
khéng can & ON khi chu ky ON hét hiéu luc), khi khong can hoat dong truyén dit
litu bd sung khéc. Chidu dai RTT Timer thé hién thoi gian hanh trinh di va vé téi
thidu can thiét dé thu di liéu da duoc truyén lai. Trong cac mang khong day (e)LTE,
can nhéc thoi gian can thiét d& UE thyc hién chuyén d6i UL/DL va xtt ly dit liéu,
RTT Timer c6 chidu dai c¢b dinh (vi du, 8 ms) vi su chia ty 16 thoi gian dé truyén dit
liu 1a véi co sé cua khung con 1ms (chiéu dai khoang thoi gian truyén (TTI -
Transmission Time Interval)). Tuy nhién, trong cac mang khong day thé hé tiép theo
(vidu, 5G NR), vi chiéu dai TTI khong dai hon boi sd nguyén ctia 1ms, va hoat dong
truyén dit liéu giita tram gbc va UE ¢6 thé 14 qua cac tai nguyén vo tuyén voi cac
chidu dai TTI khac nhau. Luu y rang, theo céc dang thuc hién khéac nhau cua sang
ché yéu cau bao ho, TTI 6 thé c6 don vi thoi gian khe hodc khe nhd. Ngoai ra, UE
dugc ky vong ¢ mue kha nang cao hon. Do vay, dbi v&i mdi UE, chiéu dai cua RTT
Timer c6 thé 13 khac nhau, va duoc tao cAu hinh mét cach doc 1ap. Ngoai ra, dbi véi
UE, chiéu dai cua RTT Timer cho mdi hoat dong truyén lai dir li€u c6 thé 1a khéc
nhau.

Céc dang thyuc hién sau di kem viéc dém va duy tri ciia RTT Timer trong cé4c
mang khong day thé hé tiép theo (vi du, 5G NR).

Trong Truong hop 4.1, khi UE gén vao mang, UE can bao cdo cac kha ning
clia n6 cho mang. Trong khi bdo céo cac kha nang cua UE, UE bao gbm kha nang xir
ly dit liéu cua no chi bao tdc dd UE ¢6 thé hoan thanh gii ma cla céc goi dir liéu thu

duogc va tao bdo nhan (ACK/NACK) tuong tmg. Viéc bdo cao co thé dua trén céac
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loai kha ning dinh trude. Dua trén bao cao cua UE, RTT Timer co thé duoc tao ciu
hinh mot cach thich hop. Thong tin chi tiét hon, kha nang xir Iy dit lidu c6 thé bao
gom thong tin dua trén chiéu dai (d6 dai) thoi gian chinh x4c, s6 luong cua céac ky
hiéu, s6 luong cua cac khe, s6 luong cua cac khung con, hodc s6 luong cua chiéu dai
TTI tham chiéu, ma duoc thong bao bdi tram gdc. Theo cach khac, UE ¢ thé don
thuan bao céo (cac) mirc kha ning xir ly dit liéu cta nd theo bang anh xa, ma duoc
dinh trudc va/hoac phat rong bdi tram géc. Bang anh xa co thé phan loai céc chiéu
dai thoi gian khac nhau (hodc danh sach (cac) don vi nhu trén day) thanh vai muec.
Luu y rang, trong mdt dang thuc hién, UE ¢ thé bao cdo thoi gian chd gan nhu bang
khong hoic bang khong can thiét cho xur 1y dit lidu ctia n6 cho cac dich vu URLLC.

Trong Trudng hop 4.2, @8 c6 cac cAu hinh thich hop cho chiéu dai ciia RTT
Timer cho mdi UE va mdi hoat dong truyén dit liéu, tram géc cAn can nhic chiéu dai
TTI cua tai nguyén vo tuyén tuong tmg duge stt dung cho hoat dong truyén dit lidu.
Vi chiéu dai TTI cta moi tai nguyén vo tuyén dugc 14p lich duogc sir dung cho hoat
dong truyén dir liéu co thé khéac nhau, chiéu dai ctia RTT Timer cho mdi hoat dong
truyén dit liéu tuong tng cin duoc tao ciu hinh twong ung. Do viy, trong mot sd
dang thuc hién, viéc dé tram géc didu chinh chiu dai cia RTT Timer cho mdi hoat
dong 1ap lich truyén dir 1iéu hodac mdt cach dinh ky 1a c6 loi.

Dua trén kién tric kénh diéu khién vat ly dugc thé hién trén Fig.1, thong tin
lién quan dén dinh dang khe c6 thé dugc chira trong GC-PDCCH dé giai ma PDCCH
boi UE, va d& thuc hién hoat dong truyén dit liéu duge 18p lich twong tmg. Trong
GC-PDCCH hoac PDCCH, tram géc con c6 thé tao cdu hinh chiéu dai ctia RTT Timer
cho UE. Chiéu dai ctia RTT Timer c6 thé dugc tao cAu hinh dua trén chét luong dich
vu (QoS - quality of service) ctia dit liéu duoc 1ap lich, kha nang cua UE (nhu duoc
dua ra trong doan bén dudi trude), va chiéu dai TTI cua tai nguyén vo tuyén duoc sir
dung cho hoat dong truyén dit liéu va cho hoat dong truyén lai sau nay. Phan dudi

day la mdt vai thu tuc céu hinh.
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Trong Truong hop 4.2.A, trong mdt thu tuc cAu hinh, d6i v6i mdi hoat dong
1ap lich truyén dir liéu, tram géc c6 thé bao gém chi sd/trinh tu trong thong tin 1ap
lich L1/L2. Duya trén bang anh xa dinh trudc va chi sd/trinh tu thu duoc, UE c6 thé
x4c dinh chiéu dai RTT Timer 13 bao nhiéu. Luu ¥ ring chiéu dai cia RTT Timer
duqcchibéabéiﬁanlgéccéthéléghiuichhﬁlxéccﬁathéigkulhoécséluqngcﬁa
cac TTI, céc khe, cac ky hiéu hodc cac khung con. Trong truong hop cua cac
TTI/khe/ky hiéu, UE co thé con tham chiéu SFI hodc chi bao dinh dang tai nguyén
v tuyén lién quan nhét dinh trong GC-PDCCH ho#c PDCCH dé tinh ra chiéu dai
chinh xac cua RTT Timer.

Trong Truong hop 4.2.B, trong thu tuc c4u hinh khéc, twong tu Trudng hop
4.2.A, khac biét & chd chi s6/trinh tu, gia tri chinh xéc, va/hodc sb luong cua cac
TTUkhe/ky hiéu duge tao ciu hinh béi tram gdc qua truyén tin hiéu RRC dén moi
UE mdt cach doc 1ap. Hon nita, cic bang anh xa tuong ung, SFI, va/hodc cac chi bao
dinh dang tai nguyén vo tuyén lién quan ciing cn thiét dé tham chiéu.

Trong Truong hop 4.2.C, trong thu tuc cu hinh khac nita, tram géc 6 thé
dinh trudc vai muc cua chidu dai ciia RTT Timer. Trong trudng hop nay, tram gbe
chi chi bdo cac mic cho UE qua thong tin lap lich L1/L2 hodc truyén tin hiéu RRC.

Cén luu y 1a chiéu dai cua RTT Timer dugc chi bao boi tram gbc co thé duoc
str dung lai cho toan b xtr [y HARQ (hoat dong truyén lai thém cta cing dit liéu).
Trong dang thuc hién khéc, tram géc c6 thé tao cau hinh lai chiéu dai ctia RTT Timer
cho mdi hoat dong truyén lai.

Fig.8A 1a luu d6 800A minh hoa phuong phép thu khéng lién tuc (DRX)
duqcthuc}ﬁ@abéngIJE,phﬁthVéidangthuc}ﬂéjviducﬁaséngchéyéucéubéo
hd. Trong dang thuc hién hién thoi, luu dd 800A bao gém cac thao tac 802 va 804.
T}ongthaotéc802,[H5,m&dunglnachthucﬁané,ﬂnlcéu}ﬁnh(ﬁéuldﬁéntéinguyén
v tuyén (RRC) chira chu hinh tham s DRX tht nhat, cAu hinh tham sé DRX tht
nhét tao cAu hinh tham s6 DRX tha nhét cé don vi thi nhit. Trong thao tac 804, UE,
str dung mach thu cta no, thu cAu hinh RRC chtra cAu hinh tham s6 DRX thir hai,
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cAu hinh tham s6 DRX thtr hai tao cAu hinh tham s6 DRX tht hai ¢6 don vi thit hai,
trong d6 don vi thir nhét 14 mili gidy hodc nho hon mili gidy, va don vi thit hai la khe
hodc ky hiéu.

Trong mot sé dang thuc hién, chiéu dai (d6 dai) thoi gian tht nhat ctia don
vi thtt nhat 1a ¢d dinh, va chiéu dai (d6 dai) thoi gian thi hai cua don vi thit hai 12 ¢6
kha nang thay do6i. Trong mot s6 dang thuc hién, su x4c dinh ctia chiéu dai thoi gian
thir hai ctia don vi tht hai dya trén c4u triac khung cta phan bang thong (BWP) trong
d6 tham s6 DRX thi hai dugc ap dung. Trong mot sb dang thuc hién, cAu trac khung
dmxxxdmhdm&%kh@gcmhxmgmmgﬂmﬂhmgm&sé@mﬂhxh@m
tham s& DRX th nhét 1a tham sé véi FTU, nhu PWFc hodc PWFr dugc thé hién
trong Bang 1. Trong mot s6 dang thyc hién, tham s6 DRX thir hai 1 tham sb véi
STU, nhu PWSc¢ hoac PWSt dugc thé hién trong Bang 1. Trong mot sb dang thuc
hién, chiéu dai (d6 dai) thoi gian tht hai ctia don vi thir hai duoc chia ty 1€ cho moi
hoat dong lap lich truyén dit liéu dua trén bo chi bao BWP va b chi bao khoang cach
song mang phu dugc tao cAu hinh truéc cho mdi BWP da duogc tao céu hinh, nhu
duoc mo ta & day. Trong mot s6 dang thyuc hién, khi tham s6 DRX tht hai khong thu
duoc bsi UE trong chu ky ON cua hoat dong DRX, UE 4p dung tham s6 DRX tht
hai d3 thu duoc trude do thu dugc trong chu ky ON trude cia hoat dong DRX, nhu
dugc mo ta & day.

Trong mot sd dang thyc hién, tham s6 DRX tht hai thu duoc béi UE trén
kénh diéu khién duong xudng vat Iy (PDCCH) hodc GC-PDCCH. Trong mot s6 dang
thuc hién, chiéu dai (d6 dai) thoi gian thi hai ciia don vi thit hai con dya trén thong
tin dinh dang khe/ky hiéu (SFI) hodc chi bao dinh dang tai nguyén vo tuyén trong
PDCCH hoic GC-PDCCH. Trong mat ) dang thuc hi€n, tham s6 DRX thtr nhét
duoc tao cAu hinh dya trén chu ky ON/OFF ctia hoat dong DRX nhu dugc mo ta &
day. Trong mot s6 dang thuc hién, tham s6 DRX th( hai ¢6 thé duoc tao cAu hinh
lai, va thu dugc baoi UE trong mot hodc nhiéu chu ky ON cua hoat dong DRX nhu
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duoc mé ta & ddy. Trong mot sb dang thuc hién, UE giam sat mot hozic nhiéu séng
mang phu, bang tan con, hoic BWP dé thu tham s6 DRX thir hai.

Fig.8B 14 luu d6 800B minh hoa phuong phap thu khong lién tuc (DRX)
duoc thuc hién bang tram gdc, phi hop véi dang thuc hién vi dy cia sang ché yéu
cau bao hd. Trong dang thuc hién hién thoi, luu dd 800B bao gém cac thao tac 822
va 824. Trong thao tac 822, tram gbc, st dung mach truyén clia né, cung cip ciu
hinh diéu khién tai nguyén v6 tuyén (RRC) chia chu hinh tham s6 DRX th nhét,
cAu hinh tham s DRX tht nhét tao cdu hinh tham s6 DRX thtr nhét c6 don vi thi
nhét. Trong thao tac 824, tram gdc, st dung mach truyén cta nd, cung cip cu hinh
RRC chira cAu hinh tham sé DRX tht hai, cAu hinh tham s6 DRX thi hai tao ciu
hinh tham s6 DRX tht hai c6 don vi thtt hai, trong d6 don vi thir nhét 12 mili giay
hodc nho hon mili gidy, va don vi tht hai 1a khe hodc ky hiéu.

Trong mdt s§ dang thuc hién, chiéu dai (d6 dai) thoi gian thir nhat cia don
vi thtr nhét 1a ¢b dinh, va chiéu dai (d6 dai) thoi gian thir hai ctia don vi thi hai 1a c6
kha nang thay dbi. Trong mot s6 dang thuc hién, sy xac dinh cua chiéu dai (do dai)
thoi gian th hai ciia don vi tht hai dua trén cAu trac khung cua phan bang thong
(BWP) trong dé tham s6 DRX thtt hai dugc 4p dung. Trong mot s6 dang thuc hién,
chu truc khung duoc xac dinh dua trén khoang cach séng mang phu. Trong mét s6
dang thyc hién, tham s6 DRX thtt nhét 14 tham sb v6i FTU, nhu PWF¢ hoic PWFr
duoc thé hién trong Bang 1. Trong mot s6 dang thuc hién, tham s6 DRX thtr hai 1a
tham sb v&i STU, nhu PWS¢ hoic PWSt duoc thé hién trong Bang 1. Trong mot sb
dang thuc hién, chiéu dai (d6 dai) thoi gian thir hai ctia don vi thir hai duoc chia ty
1& cho mdi hoat déng 14p lich truyén dir liéu dua trén bd chi bao BWP va b chi bdo
khoang cach séng mang phu dugc tao cAu hinh truéc cho mdi BWP da dugce tao ciu
hinh, nhu duoc mo ta & day.

Trong mat sb dang thuc hién, tham s6 DRX thi hai dugc cung cép b1 tram
gbc trén kénh diéu khién duong xudng vat ly (PDCCH) hoic GC-PDCCH. Trong

mot sé dang thuc hién, chiéu dai (d6 dai) thoi gian tht hai cua don vi thir hai con dya
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trén thong tin dinh dang khe/ky hiéu (SFI) hodc chi bdo dinh dang tai nguyén vo
tuyén trong PDCCH hoic GC-PDCCH. Trong mét s6 dang thuc hién, tham s6 DRX
tha nhat duoc tao cAu hinh dua trén chu ky ON/OFF cua hoat dong DRX nhu dugc
mo ta ¢ day. Trong mot ) dang thuc hién, tham s6 DRX thit hai ¢6 thé duoc tao ciu
hinh lai, va dugc cung cép b1 tram géc trong mot hodc nhiéu chu ky ON cua hoat
dong DRX nhu dugc mo ta & day. Trong mot sd dang thuc hién, tram gbc cung cip
tham s DRX th(t hai trong mdt hodc nhiéu séng mang phu, bing tan con, hozic BWP.
Trong mot sd dang thyc hién, tham s6 DRX thtt hai ¢6 thé dugc tao cau hinh lai béng

tram géc mot cach dinh ky hodc cho mdi hoat dong 1ap lich truyén dir 1iéu.

Fig.9 minh hoa so dd khdi cua nit dung cho truyén théng khong day, phu
hop véi cac khia canh khac nhau cua sang ché yéu cu bao hé. Nhu dugc thé hién
trén Fig.9, ntt 900 co thé bao gém bo truyén thu 920, b6 xt Iy 926, bd nh& 928, mat
hoac nhiéu b phén trinh bay 934, va it nhit mot anten 936. Nut 900 c6 thé cling bao
g6m moédun dai phé RE, modun truyén thong tram gbc, mddun truyén thong mang,
va mddun quan 1y truyén théng hé théng, céc cong nhap/xuat (I/0 - input/output),
céc bd phan 1/0, va ngudn dién (khong dugc thé hién r6 rang trén Fig.9). Mdi bo
phén nay co thé truyén thong véi nhau, truc tiép hoac gian tiép, trén mot hodc nhiéu
buyt 940. Trong m¢t dang thyc hién, nit 900 co6 thé 1a UE hodc tram géc ma thuc
hién céc chirc nang khac nhau duge mo ta ¢ day, vi dy, c6 dua vao Fig.1 dén 8B.

Bo truyén thu 920 co6 bd truyén (hoac mach truyén) 922 va bo thu (hodc
mach thu) 924 ¢6 thé duoc tao cAu hinh dé truyén va/hosc thu thong tin phan tach tai
nguyén thoi gian va/hodc tan s6. Trong mét sé dang thuc hién, bd truyén thu 920 ¢
thé dugc tao cAu hinh dé truyén trong cac loai khac nhau cta cac khung con va cac
khe bao gdém, nhung khéng bi giéi han &, cac khung con va cac dinh dang khe st
dung duoc, khong str dung duoc va st dung linh hoat dugc. Bo truyén thu 920 c6 thé
dugc tao cAu hinh dé thu di liéu va cac kénh diéu khién.

Nut 900 c6 thé bao g(‘A)m nhiéu loai phuong tién doc duoc bé“lng may tinh.

Phuong tién doc dugc bang may tinh cé thé 1a cac phuong tién kha dung bt ky ma
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c6 thé duoc truy cap bsi nit 900 va bao gdm ca cac phuong tién kha bién va khong
kha bién, cac phuong tién thdo ra dugc va khong thao ra duogc. Bang vi du, va khong
gi6i han, phuong tién doc duogc béng méy tinh cé thé gém céac phuong tién luu trit
may tinh va cac phuong tién truyén thong. Cac phuong tién luu trlt méy tinh bao
gdm ca cac phuong tién kha bién va khong kha bién, cac phuong tién thao ra dugc
va khong théo ra dugc duge thuc hién trong phuong phép hodc ky thuat bat ky dé
luu trit thong tin nhu cac 1énh duoc dugc bang may tinh, cac cAu trac dit lidu, céc
modun chuong trinh hodc dit liéu khac.

Céc phuong tién luu trit may tinh bao gdbm RAM, ROM, EEPROM, b nh&
cuc nhanh hodc k¥ thuit bé nhd khac, CD-ROM, céc dia da ning s6 (DVD - digital
versatile disk) ho#ic phuong tién luu trit dia quang khac, hop bang tir, bang tur, phuong
tién luu trit dia tir hodc cac thiét bi luu trit tir khac. Cac phuong tién luu trir may tinh
khong gbm tin hiéu dit liéu dugc lan truyén. Cac phuong tién truyén thong dién hinh
gbm céc l1énh doc dugc bang may tinh, cac cAu trac dit liéu, cadc mddun chuong trinh
hodc dit liéu khéc trong tin hiéu di liéu duoc didu ché nhu séng mang hoic co ché
van chuyén khéc va bao gébm cac phuong tién cép thong tin bat ky. Thuat ngit “tin
hiéu dir liéu duogc diéu ché” co nghia tin hiéu ma c6 mot hodc nhiéu dic trung cua
n6 duge thiét 1ap hodc thay doi theo cach dé ma hoa thong tin trong tin hiéu. Bing vi
du, va khong gidi han, cac phuong tién truyén thong bao gbm cac phuong tién sir
dung day nhu mang st dung day hodc két ndi str dung day truc tiép, va cac phuong
tién khong day nhu cac phuong tién am, RF, hong ngoai va cac phuong tién khong
day khac. Cac két hop ctia phuong tién bét ky trén day cling nam trong pham vi cua
phuong tién doc dugc bing may tinh.

B6 nhé 928 ¢6 thé bao gdbm cac phuong tién luu trit may tinh & dang bé nhé
bit bién va/hoic kha bién. Bo nhd 928 ¢6 thé 1a théo ra duge, khong thao ra dugc,
hoac két hop cua ching. Bo nhé vi du bao g@)m bd nho trang théi rén, cac b dia cung,
céc b dia quang, v.v.. Nhu dugc minh hoa trén Fig.9, bo nhé 928 co6 thé luu trit cac

1énh doc dugc bang may tinh, thuc thi dugc bang may tinh 932 (vi dy, cic ma phan
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mém) ma dugc tao cAu hinh dé, khi dugc thuc thi, lam cho bd xir 1y 926 thuc hién
cac chirc ning khac nhau duge mé ta & day, vi du, co6 dua vao Fig.1 dén 8B. Theo
cach khac, cac 1énh 932 ¢6 thé khong truc tiép thuc thi duge bdi bo xtt Iy 926 nhung
duoc tao cAu hinh dé lam cho nit 900 (vi du, khi duge dich va thyc thi) thuc hién cac
chtrc nang khac nhau dugc mo ta ¢ day.

Bo xtt 1y (hodc mach xit 1) 926 c6 thé bao gdm thiét bi phan ctmg thong
minh, vi du, bd xt Iy trung tdm (CPU - central processing unit), b vi diéu khién,
ASIC, v.v.. B§ xt 1§ 926 ¢6 thé bao gdm bd nhd. Bg xir Iy 926 ¢6 thé xit 1y dit liéu
930 va cac lénh 932 thu duoc tir bd nhd 928, va thong tin qua bd truyén thu 920,
mddun truyén thong dai co s&, va/hoic médun truyén thong mang. B xtt 1y 926 c6
thé cling xu 1y thong tin s& dugc truyén dén bd truyén thu 920 dé truyén qua anten
936, dén modun truyén thong mang dé truyén dén mang 15i.

Mot hoac nhiéu bd phan trinh bay 934 trinh bay cac chi bao dit liéu cho
ngudi hodc thiét bi khac. Cac bd phan trinh bay 934 vi du bao gém thiét bi hién thi,
loa, bd phén in, by phan rung, v.v..

Tt phan mb ta trén day, thdy 16 1a cac k¥ thuét khac nhau c6 thé dugc st
dung dé thuc hién céac khai niém dugce md ta trong sang ché yéu cAu bao hd ma khong
ndm ngoai pham vi ctia cac khéi niém nay. Hon nita, trong khi c4c khai niém dé dugc
mé ta véi tham chibu cu thé dén cac dang thuc hién nhét dinh, nguoi cé hiéu biét
trung binh vé linh vuc k¥ thuét ndy s& nhan ra rang cac thay déi co thé dugc thuc
hién & dang va chi tiét ma khong ndm ngoai pham vi cta céc khai niém nay. Nhu
vay, cac dang thuc hién dugc mo ta duge xem xét theo tAt ca cac gbc do 1a dé minh
hoa va khong gidi han. Cing can hiéu ring sang ché yéu cau bao ho khong bi gidi
han ¢ cac dang thuc hién cu thé duoc mo ta trén day, ma nhiéu cach sép xép lai, cai

bién, va thay thé 1a c6 thé thuc hién ma khong nam ngoai pham vi cta séang che.
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YEU CAU BAO HQ

1. Phuong phap thu khéng lién tuc (DRX - discontinuous reception), dugc thuc hién
bang thiét bi ngudi dung (UE - user equipment), phuong phap nay gdm cac budc:

thu, bing mach thu ctia UE, cAu hinh diéu khién tai nguyén vo tuyén (RRC -
radio resource control) chtra cau hinh tham s6 DRX tht nht, cdu hinh tham s DRX
tht nhat tao cAu hinh tham s DRX tht nhét c6 don vi thir nhit ma c6 thoi luong cd
dinh;

thu, béng mach thu cua UE, cAu hinh RRC chia cAu hinh tham s DRX tht
hai, cAu hinh tham s6 DRX thtt hai tao cAu hinh tham s6 DRX tht hai ¢6 don vi thix
hai ma c6 thoi lugng c6 kha néng thay doi; va

nhén, bing mach thu ctia UE, thong tin didu khién duong xubng (DCI -
Downlink Control Information) ma cho biét su tiép nhan khéi truyén tai trén bd phan
bang thong (BWP);

trong do viéc x4c dinh thoi lugng c6 kha ndng thay dbi ctia don vi thir hai dua
trén do dai khe cua BWP;

trong d6 don vi thir nhét tinh bang mili gidy, va don vi tht hai nam trong khe,

va BWP duoc biéu thi bang bd chi bao BWP c¢6 trong DCL.

2. Phuong phép theo diém 1, trong d6 do dai khe dugc xéac dinh dua trén khoang

cach song mang con.

3. Phuong phap theo didm 1, trong do it nhat mot trong sb céc tham s6 DRX thi nhat
va tht hai bao gbébm drx-onDurationTimer, drx-ShortCycle,  drx-
LongCycleStartOffset, drx-InactivityTimer, drx-HARQ-RTT-TimerDL, drx-
HARQ-RTT-TimerUL, drx-RetransmissionTimerDL, hoac drx-

RetransmissionTimerUL.
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4. Thiét bi nguoi dung (User Equipment - UE), gdm co:

mach thu dugc tao cAu hinh dé:

thu cAu hinh didu khién tai nguyén v6 tuyén (RRC) chira c4u hinh tham sb
DRX tht nhét, ciu hinh tham s6 DRX thir nhét tao cu hinh tham s6 DRX thir nhat
¢6 don vi tht nhat ma c¢6 thoi luong cd dinh;

thu c4u hinh RRC chira cAu hinh tham s DRX thi hai, c4u hinh tham s6 DRX
thit hai tao cAu hinh tham s DRX thé hai ¢6 don vi thir hai ma c6 thoi luong c6 kha
ning thay doi; va

nhén thong tin diéu khién duong xubng (DCI - Downlink Control Information)
ma cho biét sy tiép nhan khéi truyén tai trén bo phan bang thong (BWP);

trong do viéc xac dinh thoi lugng cé kha nang thay dbdi ctia don vi thir hai dua
trén do dai khe cuia BWP;

trong d6 don vi thir nhat tinh bang mili gidy, va don vi thr hai nim trong khe,

va BWP duoc biéu thi béng bd chi bao BWP ¢6 trong DCI.

5. UE theo diém 4, trong d6 do dai khe dugc xac dinh dya trén khoang cach song

mang con.

6. UE theo diém 4, trong dé it nhat mt trong s& cac tham s6 DRX tht nhat va thi
hai bao gdm drx-onDurationTimer, drx-ShortCycle, drx-LongCycleStartOffset, drx-
InactivityTimer, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerUL, drx-

RetransmissionTimerDL, hodc drx-RetransmissionTimerUL.

7. Phuong phéap didu khién hoat dong thu khong lién tuc (DRX) duoc thuc hién bang
tram gbc, phuong phap gdm c6 budc:

cung cép, bang mach truyén clia tram gbc, cau hinh didu khién tai nguyén vo
tuyén (RRC) chira cAu hinh tham sé DRX thtr nhat, ciu hinh tham s6 DRX thtt nhét
tao cAu hinh tham s& DRX thtr nhét c6 don vi thir nhét ma cé thoi luong cb dinh;
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cung cap, bang mach truyén ciia tram gbc, cAu hinh RRC chira cAu hinh tham
s6 DRX tht hai, cAu hinh tham s6 DRX thir hai tao cAu hinh tham s DRX thir hai
c6 don vi thir hai ma c6 thoi lugng c6 kha nang thay doi; va

cung cép, bang mach truyén cta tram gbc, théng tin diéu khién dudng xubng
(DCI - Downlink Control Information) ma cho biét su tiép nhan khdi truyén tai trén
b6 phéan bang thong (BWP);

trong d6 viéc xac dinh thoi lugng c6 kha nang thay d6i cta don vi thir hai dua
trén d6 dai khe cua BWP;

trong d6 don vi thtt nhét tinh bing mili gidy, va don vi thit hai ndm trong khe,
va BWP duoc biéu thi bing b chi bao BWP ¢6 trong DCI.

8. Phuong phap theo diém 7, trong d6 do dai khe dugc x4c dinh dua trén khoang

cach song mang con.

9. Phuong phap theo didm 7, trong d6 it nhat mot trong s& cac tham s6 DRX thir nhét
va thd hai bao gém drx-onDurationTimer,  drx-ShortCycle,  drx-
LongCycleStartOffset, drx-InactivityTimer, ~drx-HARQ-RTT-TimerDL, drx-
HARQ-RTT-TimerUL, drx-RetransmissionTimerDL, hoéc drx-

RetransmissionTimerUL.
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8/9
.~ 800A

Thu, bang mach thu, cau hinh diéu kh|en tai nguyén vo

tuyén (RRC) chtra cau hinh tham so DRX thw nhat cau

hinh tham s& DRX th(r nhat tao cAu hinh tham s DRX
thir nhat co don vi thir nhat

802

y

Thu, bang mach thu, cau hinh RRC chtra cau hinh tham
s6 DRX thir hai, cAu hinh tham sb DRX tht hai tao cau
hinh tham s6 DRX th(r hai co6 don vi thir hai, trong dé
don vi the nhét 1a mili gidy hodc nhd hon mili giay, va
don vi thir hai la khe hoac ky hiéu

_— 804

FIG. BA

,~ 800B

Cung cép, bang mach truyén, cau hinh diéu khlen tai
nguyén vo tuyén (RRC) chtva ciu hinh tham s6 DRX thw
nhét, cau hinh tham s6 DRX tht nhat tao cau hinh tham

s6 DRX thir nhat c6 don vij thir nhét

822

Y

Cung cép, bang mach truyen cau hinh RRC chtra cau
hinh tham s6 DRX thir hai, ciu hinh tham sé DRX the
hai tao cAu hinh tham s& DRX thir hai c6 don vj thiy
hai, trong dé don vi thir nhat 1a mili gidy hoac nhé hon
mili gidy, va don vi thi hai la khe hodc ky hiéu

824

F1G. 8B
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