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Linh vue k§ thuit dwoc dé cip

Séng ché @& cap dén hé théng truyén thong khong day va, cu thé hon 13,
phuong phap va thiét bj truyén hogc thu thong tin diéu khién duong xudng DL
(downlink) trong hé théng truyén théng khong day.

Tinh trang ky thuat cia sang ché

Trude tién, hé théng 3GPP LTE/LTE-A hién thoi s& duoc md ta van tit.
Tham chiéu FIG.1, thiét bi ngudi dung UE (user equipment) thuc hién tim kiém
té bao ban dau (S101). Trong xt Iy tim kiém té bao ban dau, thiét bi ngudi dung
UE thu kénh ddng bd so cip P-SCH (Primary Synchronization Channel) va kénh
dong b thr cdp S-SCH (Secondary Synchronization Channel) tir tram gbc, thuc
hién ddng bo dudng xudng véi BS, va thu duge thong tin nhu ID t€ bao. Sau do,
thiét bi ngudi ding UE thu dugc thong tin hé théng (vi du, MIB) qua kénh phat
rong vat Iy PBCH (Physical Broadcast Channel). Thiét bi nguoi dung UE c6 thé
thu DL RS (Downlink Reference Signal) va kiém tra trang thai kénh dudng xudng.

Sau khi tim kiém té bao ban dau, thiét bj ngudi ding UE c6 thé thu duoc
thong tin hé théng chi tiét hon (vi dy, SIB) bing cach thu kénh diéu khién dudng
xubng vat Iy PDCCH (physical downlink control channel) va PDSCH dugc lap
lich bai PDCCH (S102).

Thiét bi nguoi dung UE c6 thé thuc hién thd tuc truy cip ngiu nhién dé dong
b6 dudng 1én. Thiét bi ngudi ding UE truyén mao dau (vi du, Msgl) qua kénh
truy cdp ngiu nhién vat Iy PRACH (physical random access channel) (S103), va
thu ban tin dép tng (vi du, Msg2) cho mao diu qua PDCCH va PDSCH tuong
ung véi PDCCH. Trong truong hop cua truy cép ngau nhién dua vao tranh chép,
thii tuc giai quyét tranh chip nhu truyén PRACH bd sung (S105) va thu
PDCCH/PDSCH (S106) c6 thé dugc thyc hién.

Sau d6, thit bi ngudi ding UE c6 thé thuc hién thu PDCCH/PDSCH (S107)
va truyén kénh chia sé duong 1én vat ly PUSCH (Physical Uplink Shared
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Channel)kénh diéu khién duong 1én vat ly PUCCH (Physical Uplink Control
Channel) (S108) 1a tht tuc truyén tin hiéu duong 1én/duong xudng thong thudng.
Thiét bi ngudi dung UE 6 thé truyén thong tin diéu khién dudng 1én UCI (Uplink
Control Information) dén BS. UCI c6 thé bao gdm béo nhan yéu cau lap tu dong
laiHARQ ACK (Hybrid Automatic Repeat reQuest Acknowledgment)/bao khong
nhin NACK (Negative ACK), yéu cau 14p lich SR (Scheduling Request), by chi
béo chét lugng kénh CQI (Channel Quality Indicator), bd chi bao ma trén ma héa
truéc PMI (Precoding Matrix Indicator) va/hodc RI, v.v..

Ban chit ky thuit ciia sang ché

Vén @& k¥ thuat can duoc giai quyét

Muc dich cta sang ché 14 khac phuc vén d bang céach dé xuit phuong phap
va thiét bi dé chi thi mot cach hiéu qua va chinh x4c hon dinh dang khe qua thong
tin diéu khién duong xubng DL trong hé théng truyén thong khong day dé hd tro
nhiéu khoang cach séng mang phu SCS (subcarrier spacing).

Cn hidu ring c4 phan mo ta chung trén day va phan md ta chi tiét duéi day
cta sang ché chi 1a vi du va giai thich va nhim giai thich rd hon sdng ché yéu cau
bao ho.

Phuong tién giai quyét van dé

Muc dich ctia sang ché c¢6 thé dat dugc bing céach d& xuit phuong phap thu
thong tin diéu khién duong xudng DL bang thiét bi nguoi dung UE trong hé théng
truyén thong khong day, phuong phap nay bao gdm budc thu thong tin trén SCS
tham chiéu trong sb nhiéu th?m s6 (numerolog) SCS, thu thong tin diéu khién DL
qua PDCCH chung cho nhém UE, va thu dugc thong tin trén dinh dang khe tur
thong tin diéu khién DL, trong d6 thong tin diéu khién DL chi thi dinh dang khe
dua vao SCS tham chiéu, va trong d6, khi SCS ctia thiét bi ngudi dung UE khac
so véi SCS tham chidu, thiét bi ngudi dung UE bién dbi dinh dang khe cua SCS
tham chiéu theo SCS cua thiét bi nguoi dung UE.

Khia canh khéc cta sang ché dé xuét thiét bi nguoi dung UE dé thu thong

tin diéu khién duong Xuéng DL, bao gém bd thu, va bo xtr ly dugc tao cAu hinh
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d2 didu khidn bo thu d& thu thong tin trén SCS tham chiéu trong sb nhidu than sb
SCS, dé thu théng tin didu khién DL qua PDCCH chung cho nhém UE, va dé thu
dugc thong tin trén dinh dang khe tir thong tin diéu khién DL, trong d6 thong tin
didu khién DL chi thi dinh dang khe dua vao SCS tham chiéu, va trong d6, khi
SCS ciia thiét bi ngudi ding UE khac so véi SCS tham chiéu, b xtr ly bién doi
dinh dang khe ctia SCS tham chiéu theo SCS cta thiét bi nguoi dung UE.

Khia canh khac cua sang ché dé xuét phuong phép truyén thong tin didu
khién duong xubng DL bang tram gbc (BS) trong hé théng truyén thong khong
day, phuong phap bao gbm budc truyén thong tin trén SCS tham chiéu trong sb
nhiéu than s6 SCS, tao thong tin diéu khién DL bao gém thong tin trén dinh dang
khe, va truyén thong tin diéu khién DL dén nhém UE bao gom thiét bi ngudi dung
UE qua PDCCH chung cho nhém UE, trong dd, ngay ca néu SCS cua thiét bi
ngudi ding UE khéc so v6i SCS tham chiéu, BS thong bao thiét bi nguoi ding
UE vé dinh dang khe dua vao SCS tham chiéu.

Khia canh khéc cta sang ché dé& xuét tram gbc (BS) dé thuc hién phuong
phép truyén thoéng tin didu khién DL néu trén.

Thong tin trén SCS tham chiéu c6 thé thu duge qua truyén tin hiéu 16p cao
hon.

Khoang thdi gian ctia 1 khe ¢6 thé 14 ¢6 thé thay d6i phu thudc vao SCS, va
SCS tham chiéu c6 thé duoc tao cdu hinh dé bing hodic nhd hon SCS cua thiét bi
nguoi dung UE dé khoang thoi gian cua 1 khe dya vao SCS tham chiéu bang hodc
16n hon khoang thoi gian ctia 1 khe dya vao SCS cua thiét bi nguoi dung UE.

Khi SCS ctia thiét bi ngudi ding UE 16n hon M 1an SCS tham chiéu, thiét
bi ngudi ding UE c6 thé hidu 1 khe dya vao SCS tham chiéu 1a M khe lién ke dya
vao SCS cuia thiét bi nguoi dung UE.

Thiét bi ngudi ding UE c6 thé xac dinh, dya vao thong tin trén dinh dang
khe, viéc timg ky hiéu c6 trong khe tuong tng la twong tmg v6i dudng xubng D
(downlink), duong 1én U (uplink), hogc linh hoat X (flexible); va, trong do, khi
SCS ciia thiét bi ngudi ding UE 16n hon M 1dn SCS tham chiéu, thiét b ngudi
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dung UE cé thé hidu mét ky higu D, U, hodc X dya vao SCS tham chiéu 14 sb
luong M cta céc ky hiéu D, U, hodc X dua vao SCS cua thiét bi nguoi dung UE.

Thong tin trén dinh dang khe c6 thé chi thi it nhit mdt trong s cac két hop
dinh dang khe dugc tao cAu hinh trong thiét bi ngudi dung UE.

Thiét bi ngudi ding UE c6 thd duoc tao cAu hinh véi nhidu dai tan va timg
két hop dinh dang khe c6 th8 12 két hop cta nhidu cac dinh dang khe cua nhiéu
dai tan.

Timg két hop dinh dang khe 13 két hop ctia dinh dang khe cho dai tan DL va
dinh dang khe cho dai tan UL. Theo c4ch khac, trong d6 timg két hop dinh dang
khe c6 thé 12 két hop cta dinh dang khe cho dai tan k§ thut truy cép radio méi
NR (new radio) va dinh dang khe cho dai tin tién hoa dai han LTE (long-term
evolution).

Cac két hop dinh dang khe duogc tao c4u hinh trong thiét bi nguoi dung UE
¢6 thé thu dugc qua truyén tin hiéu 1ép cao hon va c6 thé 14 tap hop con clia nhiéu
két hop dinh dang khe duoc hd trg trong hé théng truyén thong khong day.

Hiéu qua cua sang ché

Theo mot phuong an cla sang ché, SCS tham chiéu duoc tao cdu hinh trong
hé théng truyén thong khong day trong d6 nhiu SCS ¢6 thé duge hd tro dé hiéu
chinh x4c dinh dang khe va dinh dang khe co6 thé duoc truyén tin hiéu chung cho
nhém UE dua vao SCS tham chiéu va, do vay, kich thudc tai tin cia PDCCH c6
th8 duge giam va phi tén cia PDCCH c6 thé dugc giam so véi trudng hop trong
dé dinh dang khe duoc chi thi cho tung SCS riéng ré.

Ngudi c6 hidu biét trung binh v& linh vyc k¥ thuat ndy s& hiéu rd 1a céc hiéu
qua ma c6 thé dat dugc véi sang ché khong bi giéi han & phén mo ta cu thé trén
day va cac vu diém khéc ctia sang ché s& duoc hidu rd rang tir phdn mo ta chi tiét
duéi day c6 dya vao cac hinh vé& kém theo.

M ta van tit cac hinh vé

FIG.1 minh hoa cé4c kénh vat ly dugc st dung trong hé théng 3GPP

LTE/LTE-A va phuong phéap truyén tin hiéu thong thuong stt dung céc kénh vét
_5-
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FIG.2 minh hoa 1 khe dua vao SCS 15 kHz va 1 khe dua vao SCS 60 kHz.

FIG.3 minh hoa cac két hop cua cac dinh dang khe theo mdt phuong 4n clia
sang ché.

FIG.4 minh hoa céc két hop ctia cac dinh dang khe theo phuong 4n khac cua
séng ché.

FIG.5 va FIG.6 minh hoa céc két hop ctia cac dinh dang khe theo phuong 4n
khéc cua sang ché.

FIG.7 minh hoa mdt két hop cia cac dinh dang khe theo mdt phuong 4n cua
séng ché.

FIG.8 minh hoa c4ac miu cta cc dinh dang khe theo mot phuong &n cua sang
ché.

FIG.9 minh hoa viéc cép phat tai nguyén dé danh cho PDCCH chung cho
nhém theo mét phuong &n clia sang ché.

FIG.10 minh hoa GSS duoc trién khai trong CSS theo mét phuong 4n clia
sang ché.

FIG.11 minh hoa c4c tng vién GSS c¢6 vi tri c¢d dinh trong CSS theo mot
phuong &n cua sang ché.

FIG.12 v& FIG.13 minh hoa cdc mAu khe ctia nhiéu CC theo mét phuong én
cla sang ché.

FIG.14 minh hoa cic mAu khe ctia nhiéu CC theo phuong 4n khac cla sang

14
A

che.
FIG.15 minh hoa tién trinh xr ly ctia phuong phép truyén va thu thong tin
didu khién duong xubng DCI theo mdt phuong 4n cua sang ché.
FIG.16 minh hoa tram gbc (BS) va thiét bi ngudi dung UE theo mét phuong
4n cua sang ché.
M3 ta chi tiét sang ché

Phan mo ta dudi ddy ctia cic phuong 4n cua sang ché c6 thé ap dung cho céc
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hé théng truy cap khong day khac nhau bao gbm da truy cap phan chia theo ma
CDMA (code division multiple access), da truy cdp phén chia theo tan s6 FDMA
(frequency division multiple access), da truy cdp phén chia theo thoi gian TDMA
(time division multiple access), da truy cdp phan chia theo tan sb truc giao
OFDMA (orthogonal frequency division multiple access), da truy cip phén chia
theo tin sb séng mang don SC-FDMA (single carrier frequency division multiple
access) va tuong tu. CDMA c6 thé duoc thuc hién véi k§ thuat radio nhw UTRA
(universal terrestrial radio access), CDMA 2000 va tuong tw. TDMA ¢6 thé duoc
thuc hién véi k§ thuat radio nhu GSM/GPRS/EDGE (Global System for Mobile
communications)/General Packet Radio Service/Enhanced Data Rates for GSM
Evolution). OFDMA c¢6 thé dugc thuc hién véi k¥ thuét radio nhu IEEE 802.11
(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, E-UTRA (Evolved UTRA), v.v..
UTRA 12 mét phan ctia UMTS (Universal Mobile Telecommunications System).
3GPP (3rd Generation Partnership Project) LTE (long term evolution) la mét phan
cia E-UMTS (Evolved UMTS) st dung E-UTRA. 3GPP LTE chip nhan
OFDMA trong dudng xubng va chép nhan SC-FDMA trong dudng 1én. LTE-A
(LTE-Advanced) 1 phién ban tién héa cua 3GPP LTE.

Dé 13 rang, phan mo ta dudi day chu yéu lién quan dén hé théng 3GPP LTE
hoic hé théng 3GPP LTE-A, dé y tuong k§ thut cia séng ché ¢6 thé 1a khong
gidi han. Céc thuat ngtt cu thé duoc st dung trong phin mo ta dudi day nham gitp
hidu sang ché va viéc st dung cac thuét ngit ndy co thé duoc didu chinh theo dang
khéc ma van nim trong pham vi clia y tudng k¥ thuét clia sang ché.

Nhiéu thiét bi truyén thong dugc yéu clu ¢ cong suét cao va, do vay, can ¢
truyén thong dai rong di dong nang cao eMBB (enhanced mobile broadband) so
v6i k§ thuét truy cdp radio RAT (radio access technology) ké thira trong hé théng
truyén thong thé hé tiép theo duoc ban luan gén day. Ngoai ra, cac truyén thong
loai may 1én mMTC (massive machine type communications) dé ndi nhiéu thiét
bi va ddi tuong dé cung cip cac dich vu khac nhau bét ctr thoi gian nao va bét ctr
noi nao cling la mgt trong sd céc yéu sb duogc xem xét trong truyén thong thé hé
tiép theo. Ngoai ra, tinh dén dich vu/thiét bi nguoi dung UE ma nhay cdm ddi véi

_7-
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d6 tin cay va do tré, truyén théng c6 do tin cdy cao va do tré thdp URLLC d3 dugc
ban luan cho hé théng truyén thong thé hé tiép theo.

Nhu vy, RAT méi ma xem xét eMBB, mMTC, URLCC, v.v., dd dugc ban
luan cho truyén thong khong day thé hé tiép theo.

Mot s6 hoat dong va ciu hinh LTE/LTE-A ma khéng khac nhau ddi véi thiét
ké cia RAT méi 6 thé ciing duge 4p dung cho RAT méi. Dé thuan tién, RAT
méi c¢6 thd duoc tham chiéu dén 1 truyén thong di dong 5G.

CAu trac khung NR va tai nguyén vat ly

Trong hé théng NR, truyén dudng xubng DL va dudng 1én UL c¢6 thé dugc
thuc hién qua cc khung c6 thoi khoang 10 ms va timg khung ¢6 thé bao gém 10
khung con. Do vay, 1 khung con co thé twong tmg v6i 1 ms. Tung khung c6 thé

dugc chia thanh hai nira khung.

1 khung con c6 thé bao gom Nymp™PTame#= NgympSo X NioPTmet ky hiéu
OFDM lién k&. Ngm,™® biéu thi s lwong ky hiéu mi khe, p biéu thi than sb
OFDM, v Nyo®fames bidu thi s lugng khe mdi khung con ddi véi p twong tng.
Trong NR, nhiéu thin s6 OFDM duogc thé hién trong Bang 1 duéi day c6 thé

duoc hd tro.
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[Bang 1]
H Af =21 15[kHZ] Tién 16 vong
0 15 Binh thutng
1 30 Binh thuwdng
2 60 Bink thudng, md rong
3 120 Bint thusérg
4 240 Bink thuéng

Trong Bang 1 trén day, Af néi dén SCS. p va tién t6 vong d6i véi phan bang

thong song mang DL (BWP) va p va tién t6 vong dbi véi séng mang UL BWP ¢6

thé duoc tao cAu hinh cho thiét bi ngudi ding UE qua truyén tin hiéu UL.

Bang 2 dudi day thé hién s lugng Ngymy™*' ctia cac ky hiéu moi khe, s6 lugng

Nio ™ clia cac ky hidu mdi khung, va s6 lugng Ny ™*™™F ciia cac khe moi

khung con d6i véi timg SCS trong trudng hop ctia CP binh thudng.

[Bang 2]
w | wam | wgme | e
0 14 10 1
1 14 20 2
2 14 40 4
3 14 80 8
4 14 160 16
5 14 320 32

Bang 3 dudi ddy thé hién so lugng Neymp™'® cia céc ky hiéu moi khe, so luong

Ny ™™+ ctia cac khe mdi khung, va s6 luong NPT ctia cac khe moi khung

con ddi vdi timg SCS trong trudng hop cua CP mo rong.

[Bang 3]

H

Nslot

symb

frame, 4
N, slot

subframe, u
N, slot

2

12

40

4

Nhu vy, trong hé thong NR, sb luong khe c6 trong 1 khung con ¢6 thé 1a ¢6

thé thay dbi phu thudc vao SCS. Céc ky hiéu OFDM c6 trong timg khe c6 thé
twong tmg véi bat ky mot trong s6 D (DL), U (UL), va X (flexible). Truyén DL

¢6 thé dugc thuc hién trong ky hiéu D hodc X va truyén UL c6 thé dugc thuc hién

trong ky hiéu U hogdc X. Tai nguyén linh hoat (vi dy, ky hiéu X) c6 thé cling dugc

tham chiéu dén 14 tai nguyén dé danh, tai nguyén khéc, hodc tai nguyén khong
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biét.

Trong NR, mdt khéi tai nguyén RB (resource block) c6 thé tuong g voi
12 s6ng mang phu trong mién tan s6. RB c6 thé bao gdm nhiéu ky hiéu OFDM.
Phén tir tai nguyén RE (resource element) c6 thé twong mg véi 1 séng mang phy
va 1 ky hiéu OFDM. Do vay, 12 RE c6 thé c6 mat trén 1 ky hiéu OFDM trong 1
RB.

BWP séng mang c6 thé duoc x4c dinh 1a tap hop cua cac khéi tai nguyén vat
ly PRB (physical resource block) lién k& BWP séng mang c6 thé cling dugc goi
don gian 1a BWP. Téi da 4 BWP c¢6 thé duoc tao ciu hinh cho timg lién két UL/DL
trong 1 thiét bi ngudi dung UE. Ngay ca néu nhidu BWP duoc tao cau hinh, 1
BWP c¢6 thé duoc kich hoat trong khoang thoi gian cho truée. Tuy nhién, khi
duodng 1én bd sung SUL (supplementary uplink) duogc tao c4u hinh trong thiét b
nguoi dung UE, 4 BWP ¢6 thé duge tao cAu hinh bd sung cho SUL va 1 BWP ¢6
thé duoc kich hoat trong khoang thoi gian cho trude. Thiét bi ngudi dung UE ¢6
thé khong dugc ky vong dé thu PDSCH, PDCCH, thong tin trang thai kénh — tin
hiéu tham chiéu CSI-RS (channel state information - reference signal), hodc tin
hiéu tham chiéu bam sat TRS (trécking reference signal) tr DL BWP dugc kich
hoat. Ngoai ra, thiét bi nguei dung UE c6 thé khong duoc ky vong dé thu PUSCH
hodc PUCCH tir UL BWP dugc kich hoat.

Kénh diéu khién NR DL

Trong hé théng NR, hé théng NR truyén, don vi truyén ctia kénh diéu khién
¢6 thé dugc x4c dinh 12 nhom phén tir tai nguyén REG (resource element group)
va/hodic phan tir kénh diéu khién CCE (control channel element), v.v..

REG c6 thé tuong tmg véi 1 ky hiéu OFDM trong mién thdi gian va c6 the
tuong ing voi 1 PRB trong mién tan sb. Ngoai ra, 1 CCE c6 thé tuong mg voi 6
REG.

Téap hop tai nguyén diéu khién CORESET (control resource set) va khong
gian tim kiém SS (search space) dugc md ta vén tit dudi day. CORESET ¢ thé

14 tAp hop clia cAc tai nguyén dé truyeén tin hiéu diéu khién va khong gian tim kiém
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c6 thé 12 két hop cia cée img vién kénh didu khién dé thuc hién viéc do mu. Khong
gian tim kiém c6 thé dugc tao cAu hinh cho CORESET. Vi dy, khi mot khong gian
fim kiém duoc xéc dinh trén mot CORESET, CORESET cho khéng gian tim kiém
chung CSS (common search space) va CORESET cho khong gian tim kiém danh
riéng cho thiét bi nguoi dung UE USS (UE-specific search space) c6 thé duoc tao
cAu hinh. Vi du khéc, nhidu khong gian tim kiém c6 thé dugc x4c dinh trong mot
CORESET. Vi du, CSS va USS ¢6 thé dugc tao cau hinh cho cing CORESET.
Trong vi du sau, CSS ¢6 thé néi dén CORESET véi CSS dugc tao cau hinh cho
n6 va USS c6 thé néi dén CORESET vé6i USS duoc tao cau hinh cho né, hodc
tuong tu.

Tram gbc c6 thé truyén tin hiéu théng tin trén CORESET dén thiét bi nguoi
dung UE. Vi dy, cAu hinh CORESET cho tirng CORESET va khoang thoi gian
(vi du, 1/2/3 ky hiéu) ctia CORESET tuong tng c6 thé dugc truyén tin hiéu. Khi
dan xen dé phan phbi CCE cho 1 ky hiéu-CORESET dugc 4p dung, 2 hogc 6 REG
¢6 thé duoc tao chum. Tao chim 2 hodic 6 REG c6 thé dugce thyc hién trén 2 ky
hiéu-CORESET va 4nh xa 14n thtr nhét c6 thé dugce ap dung. Tao chum 3 hogc 6
REG ¢6 thé duoc thyc hién trén 3 ky hieu-CORESET va 4nh xa 1an thit nhét c6
thé duoc 4p dung. Khi REG tao chim dugc thyc hién, thiét bi nguoi ding UE c6
thé gia dinh cung ma hoa trudc ddi véi viée tao chum don vi tuong Gng.

Chi thi dinh dang khe

Loai khe va phuong phap hoat dong cua thiét bi nguoi dung UE khi khoang
bao vé GP (guard period) dugc duy tri hodc duoc thay ddi duoc md ta dudi day.
Ngoai ra, phuong phéap xtr ly chi thi loai khe khi than sb cua loai khe duoc thay
déivécécphuongphépchiﬂncﬁctéinguyéndédéﬂhdﬂqcrnétéduéidéy.Loai
khe c6 thé dugc goi 1a dinh dang khe.

1. Chi thi loai khe

T?ﬁétbingubidﬁng[ﬂEcéthéthuthéngthluénloaikhefThéngthluénloai
khe c6 thé chi thi loai khe va co thé bao gé)m thong tin trén, vi du, khe thoi gian
hoa tiéu dudng xuéng DWPTS (downlink pilot time slot), khe thoi gian hoa ti€u
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dudng 1én UpPTS (uplink pilot time slot), GP, va tai nguyén dé danh.

Théng tin trén loai khe cd thé dugc truyén theo dinh ky hogc khong theo dinh
ky. Viéc thong tin chi thi loai khe thu duoc c6 dugc 4p dung hay khong co thé
duoc xé4c dinh bing thiét bi nguodi dung UE hoic c6 thé dugc ap dung cudng biec.

Vi dy, thong tin trén loai khe co6 thé thu duoc qua PDCCH. Vi duy, thong tin
trén loai khe c6 thé thu duoc qua PDCCH chung hodc ¢6 thé cling thu duoc qua
thong tin diéu khién danh riéng cho thiét bi nguoi dung UE (vi dy, DCI).

Thong tin trén loai khe thu dugc qua PDCCH chung ¢6 thé 1 thong tin didu
khin d& chi thi chung loai khe cho nhém UE cu thé hodc tit ca cac thiét bi nguoi
dung UE trong t& bao. Théng tin trén loai khe thu dugc qua PDCCH danh riéng
cho thiét bi ngudi ding UE c6 thé 1a théng tin didu khién chi thi loai khe ctia timg
thiét bi ngudi dung UE.
2.GP
(1) GP dya vao céc khe, tAt ca duoc tao ciu hinh trong DL hodc UL

GP ¢6 thé dugc xac dinh theo vi tri cubi ctia DWPTS va vi tri bét dau cta
UpPTS.

GP ¢6 thé duge dinh vi sau DWPTS. Vi tri cudi ctia DWPTS c6 thé duoc
truy&n dén thibt bi ngudi ding UE qua PDCCH chung. Vi dy, thiét bj ngudi dung
UE c6 thé tinh GP dua vao vi trf cudi duge truyén ctia DWPTS, va UpPTS va khe
UL trong d6 hoat dong truyén duoc thuc hién. Mot cach riéng r&, chi thi cia GP
c6 thé duoc truyén tin hiéu dén thiét bi ngudi dung UE.

GP c6 thé duoc dinh vi trudc UpPTS. Thiét bi ngudi dung UE c¢6 thé thu
thong tin trén vi tri bét dau cia UpPTS qua PDCCH chung. Thiét bi nguoi ding
UE c6 thé st dung vi trf bét diu ctia UpPTS 1am vi tri cudi ctia GP ma khéng thay
d6i hodc thiét bi nguoi dung UE co thé xac dinh vi tri cudi ctia GP dua vao vi tri

bét dau cua UpPTS.

GP ¢6 thé c¢6 mit chi trong khe hodc ¢6 thé c6 mat gifta cac khe. Vi tri va
chidu dai ctia GP c6 thé khong bi gidi han. C6 thé 1a GP c6 mat trén gifra cac khe
khi khe DL va khe UL c6 mit lién ké. Vi du, GP ¢6 thé c6 mit gitta khe DL va
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khe UL.

Phuong phéap tao GP cho ting thiét bi ngudi ding UE hodc cho timg nhém
ﬂﬁétbingubidﬁng[ﬂicéthéduqctaocéulﬁnh.Céulﬁnhcﬁa(ﬂ?céthéchung
cho t& bao hodc ¢6 thé duoc xac dinh trude.

Timg thiét bi ngudi ding UE hodc nhém thiét bi ngudi ding UE c6 the duge
tao cAu hinh v6i GP va, trong trudong hop nay, nhiéu hon hosc it hon GP danh
riéng cho té bao c6 thd duoc tao ciu hinh so véi cac GP duge truyén tin hiéu dén
fimg thiét bi ngudi ding UE hogic nhém thiét bi ngudi ding UE. Vi dy, khi s6
lwvong GP ctia thiét bi nguoi ding UE nhé hon cac GP danh riéng cho té bao hogic
chung cho nhom, tai nguyén bd sung c6 thé dugc st dung lam GP theo chi thi
dong va, khi sé luong GP ciia thiét bi ngudi ding UE 16n hon céc GP danh riéng
chotébéohoécchungchonhénh(H?bésungcéthéduoctaoratha)quytécdhﬁl
trudce.

(i) Khi GP dugc duy tri khong doi

(H?cﬁaﬂﬁétbingubidﬁng[ﬂBcéthéduqcduyﬁikhéngdéivécéthékhéng
bi anh hudng béi PDCCH chung sau khi GP da duoc tao cAu hinh. Vi du, GP danh
riéng cho t& bao hodc chung cho nhém dugce truyén trong khéi thong tin hé thong
SIB (system information block) hodc tuong tu c6 thé khong dugc thay dbi béng
PDCCH chung. Ngoai ra, chi thi ciia GP trong PDCCH chung ¢6 thé dugc bo qua.

Vi dy, khi GP 14 5 ky hiéu va mét khe 1a 14-ky hiéu, D, U, hoéc dé danh d6i
v6i 9 ky hidu ¢6 thé dugc chi thi. Ngoai ra, GP ¢6 thé duoc tao cau hinh cho timg
khung con hogc cho timg tép hop khe. CAu hinh GP ¢4 thé duoc dua ra la cau hinh
du trir. Vi du, GP dugc tao cAu hinh du trit c6 thé ludn dugc gia dinh ddi véi
PDCCH chung. DL, UL, GP, ¢b dinh hoic dé danh, dugc tao cdu hinh du trit, c6
thd duoc gia dinh va, do vy, chi thi tuong Gng c6 thé duge bd qua tir PDCCH
chung.

(i) Khi GP ¢6 thé thay d6i bang PDCCH chung

GP cia thiét bi ngudi ding UE c6 thé 1a thay dbi bang PDCCH chung. C6
thé khong c6 vAn d& gi khi thiét bi ngudi dung UE thu binh thuong PDCCH chung
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nhung c6 thé 6 vAn d xét vé cu hinh GP khi PDCCH chung khong thé thu duoc.

Do viy, mang can théng béo cho thiét bj ngudi ding UE vé GP nhé nhat va
GP 16n nhét duge hd tro bang té& bao. GP nho nhét c6 thé dugc xac dinh s& khong
thay d6i bang PDCCH chung. Vi dy, GP nhd nhét c6 thé 13 0.

a. Hoat dong du trir khi PDCCH chung dugc bo qua

Khi x4c dinh 13 chi thi loai khe khong thu duoc bang thiét bi ngudi dung UE
hoic khong duge truyén, thiét bi nguoi ding UE c6 thé duy tri loai khe dugc chi
thi gan nhat.

Ngoai ra, khi loai khe cu thé duoc tao cAu hinh truoc cho thiét bi ngudi ding
UE qua truyn tin hiéu ban tinh va thiét bi ngudi dung UE bé 18 chi thi loai khe
hoiic khong thé thu chi thi loai khe, loai khe dugc tao cu hinh trude qua truyén
tin hiéu ban tinh c6 thé duoc st dung.

Céc GP cua cac truong hop t8t nhat/x4u nhat, dugc stir dung dé dy trtr, c6 thé
duoc x4c dinh. Khi PDCCH chung dugc xac dinh chi thi GP t5t nhat, GP duoc
truyén tin hiéu dé dy trit c6 thé cling dugc tao cAu hinh 12 GP t6t nhat. Khi PDCCH
chung dugc xéac dinh chi thi GP xAu nht, GP dugc truyén tin hiéu dé du trix co
thé cling duoc tao cdu hinh 1a GP x4u nhat.

GP cua GP truong hop t6t nhAt/xAu nhét, dugc 4p dung dé du trit, c6 thé duoc
x4c dinh true hodc ¢6 thé duoc tao cu hinh béng mang. Diu nay cé thé dugc
yéu cau dé xac dinh hoat dong cua thiét bi ngudi dung UE khi c4u hinh du trit
duoc ap dung.

(2) Khi tAt ca céc thiét bj ngudi ding UE trong té bao st dung cung GP

Moi truong trong dé tAt ca céc thiét bi nguoi dung UE trong té bao st dung
cling GP ¢6 thé duoc xem xét. Kich thuéce ciia DWPTS trong d6 thiét bi ngudi
dung UE thu tin hiéu va kich thuéc cia UpPTS trong d6 thiét bi nguoi dung UE
truyén tin hidu c6 thd 13 gibng nhau dbi véi tht ca c4c thiét bi nguoi ding UE hodc
¢6 thé 12 khéc nhau déi véi cac thiét bi ngudi dung UE.

Khi kich thuéc ctia DwPTS/UpPTS 12 khéc nhau déi voi timg thiét bi ngudi
dung UE, PTS cua tung thiét bi nguoi dung UE c6 thé duoc tao ciu hinh dé duoc
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dit thich hop trong loai khe duoc chi thi bing PTS. Vi dy, ngay ca néu kich thudc
cia DwPTS/UpPTS 1a khac nhau d6i v6i ting thiét bi ngudi dung UE, kich thude
ctia DWPTS/UpPTS ctia tt ca céc thiét bi ngudi ding UE ¢6 thé 1a kich thugce cia
PTS trong d6 hoat dong truyén va thu UL/DL dugc cho phép ma khéng thay d6i
trong loai khe dugc chi thi nhdm UE chung. Theo cach khac, trong thuc té, kich
thude ctia DWPTS/UpPTS ciia tht ca céc thiét bi ngudi dung UE c6 thé 14 gidng
nhau.
(3) Khi GP 12 khac nhau dbi véi timg thiét bi ngudi ding UE

MBoi trudng trong do tat ca cac thiét bi nguoi dung UE trong té bao o thé str
dung cac GP khac nhau cé thé dugc xem xét. Kich thude cia DWPTS trong d6
thiét bi nguoi dung UE thu tin hiéu va kich thudc ciia UpPTS trong do6 thiét bi
ngudi ding UE truyén tin hiéu c6 thé 1a giéng nhau ddi véi tat ca cc thiét bi
ngudi ding UE hodc ¢ thé 12 khéc nhau déi véi timg thiét bi ngudi dung UE.

Khi thong bao cho cac thiét bi ngudi ding UE vé thong tin GP qua PDCCH
chung, mang co thé tao cAu hinh céc vi tri cudi cua cac DWPTS cua tAt ca céc thiét
bi ngudi ding UE 13 gidng nhau. Vi dy, vi trf cubi ctia DWPTS c6 thé 13 diém sau
cung, didm sém nhét, hodc diém gitra trong s6 cac diém cudi ctia DWPTS cua céc
thiét bi ngudi dung UE trong té bio.

(i) Khi diém cudi sau ciing ctia DWPTS dugc chi thi

Vi trf cudi cia DWPTS dugc chi thi bing mang c6 thé 1 diém sau cing trong
s céc diém cubdi ctia cdc DWPTS cuia céc thiét bi ngudi dung UE trong té bao. Do
vay, vi tri cudi ctia DWPTS cuia thiét bi nguoi dung UE cu thé c6 thé sém hon vi
tri cubi ctia DwPTS dugc chi thi qua PDCCH chung. Trong truong hop nay, thiét
bi ngudi diing UE c6 thé truée tién két thic thu DL va, do vy, ¢6 thé con truyén
dit liéu UL bing khoang thdi gian duge dam bao hogc cé thé truyén dit liéu UL
chi trong UpPTS.

(i) Khi diém cudi sém nhat cia DWPTS dugc chi thi

Vi trf cubi cia DWPTS dugc chi thi bang mang ¢ thé 13 didm sém nhét trong

sb céc diém cudi ctia cac DWPTS cua céc thiét bi nguoi dung UE trong té bao. Do
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vay, vi tri cudi ctia DWPTS cua thiét bi nguoi diung UE cu thé co thé tré hon vi tri
cudi cia DWPTS duoc chi thi qua PDCCH chung. Trong trudong hop nay, khi vi
trf bt dAu ctia UpPTS ctia thiét bi ngudi dung UE trong GP, UE tuong ng c6 thé
truyén UpPTS trong UL ma khéng thay dbi va, khi vi tri bat dau cia UpPTS khéng
trong GP, thiét bi ngudi dung UE ¢6 thé rat ngan UpPTS va truyén UpPTS trong
UL hoic ¢6 thé bé qua hoat dong truyén UL trén UpPTS tuong tng.

(iif) Khi vi trf cubi cia DwPTS trung binh dugc chi thi

Vi tri cudi ctia DWPTS duoc chi thi bing mang c6 thé 1a diém trung binh
trong s6 cac diém cudi ctia cac DWPTS cua céc thiét bi ngudi dung UE trong té
bao. Do vay, vi tri cudi ctia DWPTS cua thiét bi nguoi dung UE cu thé c6 thé tré
hon hodc sém hon vi tri cudi ctia DWPTS duoc chi thi qua PDCCH chung. Tinh
dén trudng hop nay, hai loai UpPTS c¢6 thé duge x4c dinh cho UpPTS ngan va
UpPTS dai va thiét bi ngudi ding UE c6 thé chudn bi truyén ddi v6i hai loai
UpPTS.

3. X Iy c4c than s6 khac nhau va c4c kich thude khe

Khi than sd cia DwWPTS, UpPTS, hoac tuong tu, duoc truyén va thu duoc
bing thiét bi ngudi ding UE, dugc thay dbi, kich thude khe ¢6 thé cling dugc thay
d8i. Theo viéc loai khe dugc chi thi qua PDCCH chung dugc chi thi dya vao than
s& ma hién thoi duge st dung béng thiét bi ngudi dung UE hogc dugc chi thi dua
vao than s6 tham chiéu , hoat dong cua thiét bi nguoi dung UE va khe dugc str
dung c6 thé duoc thay doi.

Vi du, than sé tham chiéu 1a tham chiéu d& chi thi loai khe ¢6 thé dugc xéc
dinh/duoc tao cAu hinh. Khi loai khe dugc chi thi dya vao thin sé tham chiéu,
thibt bi ngudi ding UE ¢6 thé thay ddi va hidu loai khe dugc chi thi theo than s
duoc st dung bang thiét bi ngudi dung UE. Thiét bi ngudi dung UE c¢6 thé thay
b1 kich thudc khe duoc chi thi dua vao than s6 tham chiéu bang PDCCH chung
thanh kich thude khe twong tng véi than s& duge st dung bang thiét bi nguoi
dung UE va cé thé ap dung kich thuéc khe duge thay doi.

Vi du khéc, khi mang chi thi loai khe, mang c6 thé chi thi loai khe theo than
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sé duoc st dung bang thiét bi ngudi dung UE. Trong truong hop nay, thiét bi
nguoi dung UE co thé 4p dung loai khe duoc chi thi bang mang ma khong thay
dbi hon 12 tinh riéng r& kich thuéc khe.

4. Chu hinh tai nguyén theo dinh ky

Trong s6 cac tai nguyén dugc yéu clu dé duy tri két ndi cta thiét bi ngudi
dung UE véi mang, c6 thé c6 céc tai nguyén ma khong duge xac dinh rd rang
hodc loai khe khong dugc xac dinh. Pé str dung cac tai nguyén ndy, mang cd thé
truyén tin hidu cAu hinh cua céc tai nguyén tuong ung st dung PDCCH chung
hodc ¢6 thé x4c dinh co ban cAu hinh tinh dbi véi viée st dung cic tai nguyén
tuong Ung.

(1) CSI-RS

Pé thu CSI-RS bang thiét bi nguoi dung UE, cac phuong phép sau co thé
duoc xem xét.

(i) Vi du, thiét bj ngudi ding UE c6 thé dugc xé4c dinh ludn thu CSI-RS  theo
dinh ky. Khong can chi thi riéng r& dé thu CSI-RS, thiét bi ngudi ding UE c6 the
gia dinh 1a CSI-RS theo dinh ky ludn dugc truyén bing mang va c6 thé hoat dong.

(ii) Vi du khéc, thiét bi ngudi ding UE c6 thé biét trude cac tai nguyén ng
vién trong d6 CSI-RS theo dinh ky s&€ dugc truyén va mang c6 thé théng bao cho
thiét bi ngudi ding UE vé viéc CSI-RS c6 dugc truyén thuc dén tai nguyén tuong
mg qua PDCCH chung hay khong. Trong truong hop nay, tai ¢6 thé dugc giam
s0 v6i trudng hop trong d6 thiét bi nguoi ding UE luén thu CSI-RS nhung thiét
bi ngudi ding UE can thu thich hgp PDCCH chung dé thu CSI-RS.

Mang c6 thé ciing tao cAu hinh cac phuong phap (i) va (ii) theo tinh hudng
kénh.

Vi duy, CSI-RS co thé duoc phén thanh hai loai. Mang c6 thé phén biét gitta
CSI-RS duoc dam bao trong d6 hoat dong truyén dugc dam bao va CSI-RS trong
d6 hoat dong truyén s& duogc cho phép va ¢6 thé truyén cau hinh CSI-RS. CSI-RS
¢6 thé 1udn truyén ma khoéng chi thj qua PDCCH chung va hoat dong truyén CSI-

RS tiém nang cd thé duoc kich hoat qua PDCCH chung hodc cac tin hiéu didu
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khién khac.

CSI-RS duoc dam bao cé thé duoc stir dung cho bdo cdo CSI theo dinh ky va
CSI-RS tiém ning c6 thé cling dugc st dung cho béo cdo CSI khong theo dinh ky
ma dugc khéi dong néu can.

Ca CSI-RS dugc dam bao va CSI-RS tidm nang c6 thé dugce st dung dé do
CSI theo dinh ky/khéng theo dinh ky.

Theo céch khéc, thiét bi ngudi dung UE c6 thé chon str dung hai loai CSI-
RS theo cac truong hop.

(2) Tai nguyén khong can cap phép

Trong NR, tai nguyén khong can céap phép trong do6 thiét bi nguoi dung UE
thuc hién truyén UL ma khéng thu DCI tuong tng voi cap phép UL c6 thé dugc
tao cAu hinh.

Vi du, c6 thé c6 tai nguyén ludn khong can cip phép ma ludn dugce st dung
lam tai nguyén khong can cép phép va tai nguyén khong can cip phép linh hoat
ma dugce tao cAu hinh 13 tai nguyén khong can cp phép theo chi thi dong qua
PDCCH chung.

Ngay ca néu thiét bi ngudi ding UE khong thu chi thi cia tai nguyén linh
hoat, thiét bi ngudi dung UE c6 thé st dung tai nguyén luén khong can cip phép.

Vi du, tai nguyén luon khong can cép phép c6 thé tro gitip tai nguyén khong
can cAp phép linh hoat.

Trong trang thai trong do thiét bi nguoi dung UE biét trudce cac tmg vién cua
tit c cac tai nguyén khdng can cip phép, mang cé thé chi thi tai nguyén khong
can cip phép ma s& duge st dung bing thiét bi ngudi dung UE tuong tmg qua
PDCCH chung. Trong truong hop nay, khi thu thich hgp PDCCH chung, ¢6 thé
¢6 gii han & chd thiét bi nguoi dung UE c6 thé sir dung tai nguyén khong can
cap phép nhung tai nguyén khong can cip phép trong hé thdng c6 thé dugc giam
thiéu.

Mang c6 thé xac dinh nhém thiét bi ngudi dung UE c6 thé c6 gang truy cap
tAt c4 tai nguyén khong can clp phép va cb thé cling thong bao cho chi nhém
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tuong Ung vé tai nguyén khong can cap phép qua PDCCH chung. Trong trudng
hop nay, PDCCH chung cé thé bao gdm théng tin nhan dang trén (céc) thiét bi
nguoi dung UE c6 thé truy cép tai nguyén khong can cép phép twong {mg.

Thiét bi nguoi dung UE c6 thé truy cap tai nguyén khong can cap phép tuong
{mg c6 thé duge xéc dinh theo wu tién. Vi dy, wu tién c6 thé dugc xéc dinh dya
vao ty 1& thét bai trén s6 luong lan ¢6 ging truy cdp hodc c6 thé duogc xac dinh
dua vao kich thudc/muic do cép thiét ctia dit liéu UL sé& duoc truyén.

Phuong phap tao cu hinh c4c tai nguyén ludn linh hoat (hodc c6 dinh) ¢6
thé cling dwoc 4p dung cho tai nguyén ban tinh nhu tai nguyén tin hiéu tham chiéu
quan ly tai nguyén radio RRM-RS (radio resource management-reference signal),
tai nguyén kénh truy cap ngau nhién RACH (random access channel), va tai
nguyén khdi tin hidu ddng bd SS (synchronization signal).

Pic biét hon, trong trudng hgp cia RRM-RS, tai nguyén ¢b dinh c6 thé dugc
st dung d& do té bao 1an cn va ti nguyén linh hoat c6 thé duogc sir dung dé do té
bao phuc vu. Céc diém truyén/thu TRP (transmission/reception point) c6 thé trao
ddi cac cAu hinh cia cac tai nguyén ¢ dinh véi nhau va cé thé tao c4u hinh cac
cAu hinh dugc trao dbi cho thiét bi ngudi dung UE.

Tai nguyén ¢ dinh c6 thé duoc tao cu hinh véi khoang dai hon tai nguyén
linh hoat va khoang ctia tai nguyén c6 dinh c6 thé anh huéng dén d6 tré/do chinh
xac cta do té bao 1an can. D4i véi té bio 1an can véi két qua do m§ méan bang
hodc 16n hon gia tri ngudng, thiét bi nguoi dung UE c6 th8 dugc tao ciu hinh dé
thuc hién do trén tai nguyén linh hoat cua té€ bao lan can. Pé thuc hién do trong
t4i nguyén linh hoat ctia té bao 1an can, thiét bi ngudi ding UE c6 thé doc PDCCH
chung cua té bao 1an can. Vi dy, té bao phuc vu c6 thé truyén tin hiéu théng tin
trén cAu hinh ctia PDCCH chung ctia té bao lan cén va thong tin trén phuong phép
truyén nhu khoang dén thiét bi ngudi dung UE hogc té bao 1an cén c6 thé phat
rong thong tin twong tmg qua SIB hodc tuong tu.

Ngoai ra, bdo céo do té bao lan c4n st dung thiét bi ngudi dung UE st dung

tai nguyén linh hoat c6 thd duoc khoi dong bing mang. Vi du, céc tai nguyén linh
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hoat c¢6 thé duge sir dung bd sung chi trong béo cdo RRM khong theo dinh ky
duoc khéi dong bang mang.
Tém tét ciia chi thi loai khe va cac dé xuét bd sung

Céc d xuét bd sung ngoai céc phan md ta trén ddy dugc md ta dudi day.

Pé thiét ké PDCCH chung cho nhém dé chi thi loai khe, cdc chénh léch tiém
ning trong NR so vdi cac cai tién @i v6i LTE TDD dé quan 1y nhidu DL-UL va
thich mg luu luong (LTE eIMTA) can duoc xem xét. Vi dy, cd thé can xem xét
céc chidu dai GP khéc nhau duoc tao cdu hinh cho céc thiét bi nguoi dung UE
twong Ung trong NR. Viéc xem xét nay co thé 14 quan trong hon khi céc thiét bi
nguodi dung UE khéc nhau st dung céc than sb khac nhau hodc lién quan dén céc
kich ban st dung khac nhau. Ngoai ra, co thé cAn xem xét chi thi cua ciu tric khe
trong mang NR cung cép nhiéu than sd.

Ciing c6 thé cAn xem xét quan h¢ gifra cAu hinh ban tinh va chi thi loai khe
dong va, vi du, chi thi dong c6 thé dé 1én cAu hinh ban tinh dé do dé thiét ké linh
hoat hon hé théng NR so véi LTE.

1. CAu hinh GP danh riéng cho thiét bi nguoi dung UE

Trong phd khéng dugc ghép cip trong d6 UL va DL dugc st dung theo cach
TDM, c6 thé thudong gia dinh 1a mang hoat dong trong bét ky mot trong s6 UL va
DL tai mot thoi gian bét k& than s dugce st dung.

Trong hé théng LTE, chidu dai GP danh riéng cho té bao c6 thé duoc tao ciu
hinh cho tit ca c4c thiét bi ngudi dung UE. Tuy nhién, c6 thé 14 khéng thich hop
néu tao cAu hinh cung chiéu dai GP cho tht ca céc thiét bi ngudi dung UE trong té
bao trong hé théng NR. Vi dy, khi chiéu dai GP dugc tao cdu hinh 1a 2 ky higu
dua vao than s twong tmg véi SCS 15 kHz, chiéu dai GP tuong tng c6 thé twong
{mg véi 8 ky hiéu trong thn sb tuong tmg v6i SCS 60 kHz. Nhu véy, chiéu dai
GP tuong ing véi 8 ky hiéu co thé 1a khoang thdi gian dai hon chiéu dai GP duoc
yéu cAu thuc cho thiét bi ngudi ding UE ma hoat dong dwa vao SCS 60 kHz va
tai nguyén radio co thé bi lang phi.

Tinh dén céc tré lan truyén khéc nhau, céc than s6 khac nhau, va/hoic cac
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yéu ciu QoS khéc nhau, ciu hinh GP danh riéng cho thiét bi ngudi ding UE c6
thé thich hop hon céu hinh GP danh riéng cho té bao/chung cho thiét bi nguoi
dung UE trong NR. Dé str dung GP danh riéng cho thiét bi nguoi dung UE, GP
16n nhét duoc h3 trg bing mang c6 thé duge truyén tin hiéu dén thiét bi ngudi
ding UE. Ngoai ra, GP danh riéng cho thiét bi ngudi ding UE c6 thé duge xac
dinh va truyén tin hiéu.

Nhu vy, NR ¢6 thé hd trg cAu hinh GP danh riéng cho thiét bi ngudi ding
UE.

2. Hoat dong thiét bi nguoi dung UE theo loai khe

Khi chi thi loai khe dugc dua ra, thit bi ngudi ding UE c6 thé xéc dinh ky
hiéu DL, ky hiéu UL, va/hodc c4c ky hiéu khac (vi du, cdc ky hiéu linh hoat) tur
chi thi loai khe. Cac ndi dung chi tiét trén chi thi loai khe ¢ thé chi thi, vi dy, mot
trong s cac mau khe duoc xéac dinh trude, bitmap ctia DL/UL, va/hodc cac chiéu
dai cia DWPTS va UpPTS nhung khong bi gidi han nhu vay. Dé chi thi loai khe
thich hop, c6 thé cn xé4c dinh xi Iy clia cac chiéu dai GP khac nhau.

Khi truyén tin hiéu phan DL (tdi nguyén) va phan UL (tai nguyén) cho
PDCCH chung cho nhém, hai cach tiép can cod thé duoc xem xét rong rai.

(i) Phuong phap thi nhét 13 chi thi trudng hop co ban cho cac phan DL/UL
béng mang. Vi dy, cac phén DL/UL c6 thé dugc chi thi theo GP nho nhét duoc hd
trg bang mang. Trong trudng hop nay, thiét bi nguoi dung UE véi chiéu dai GP
16n hon GP nhé nhét c6 thé x4c dinh noi GP duoc yéu cau bd sung dugc dinh vi,
dua vao céu tric khe duge chi thi.

(ii) Phuong phép thtr hai 1a chi thi truong hop xAu nhét cho cac phan DL/UL
bing mang. Vi du, c4c phén DL/UL c6 thé dugc chi thi theo GP 16n nhét duoc hd
trg bdng mang. Trong trudng hop ndy, cdc co ché riéng r& dé sir dung céc tai
nguyén khac (vi dy, linh hoat) dugc chi thi béang chi thi khe c6 thé dugc sir dung
cho DL hoiic UL cho thiét bj ngudi ding UE véi GP nhd hon GP 16n nhat.

Ngoai ra, cO thé can xéc dinh viéc GP duoc chi thi béng loai khe dugc dinh
vi d6i véi cac thiét bi ngudi ding UE véi céc chiéu dai GP khac nhau.
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Vi du, thiét bi ngudi ding UE c6 thé gia dinh 12 GP ludn két thic sau phan
DL. Khi khe 1 13 danh riéng cho DL va khe 2 duoc dinh vi sau khe 1 1a danh riéng
cho UL, GP ¢6 thé duoc dinh vi & dau ctia khe 2 danh riéng cho UL. Khi GP nho
nhét duoc chi thi theo chi thi loai khe, thiét bi ngudi dung UE véi GP 16n hon GP
nho nhit c6 thé giam phan UL d& dam bao GP bd sung.

Vi duy khéc, thiét bi nguoi dung UE c6 thé gia dinh 12 GP ludn duoc dinh vi
truée khi bit ddu phdn UL. Khi khe 1 danh riéng cho DL va khe 2 1a danh riéng
cho UL, GP ¢6 thé dugc dinh vi trong khe DL. Khi GP nho nhit duge chi thi bang
chi thi loai khe, thiét bi ngudi dung UE véi GP 16n hon GP nho nhét c6 thé giam
phan DL dé dam bao GP bb sung.

Theo céch khac, GP ¢6 thé duoc tao bing chi 1ap lich dong. Vi dy, thiét bi
ngudi ding UE ¢6 thé tao GP gifta két thuc thu DL (vi dy, két thic cia kénh diéu
khién, két thuc cta dit liéu DL, hoic két thic cua do) va bat dau cua truyén UL.
Tuy nhién, phuong phép nay co thé 1am phuc tap hoat dong cta thiét bi nguoi
diing UE. Do vy, ¢6 thé t6t hon 12 x4c dinh chén GP vao két thic cua DL hodc
bét dau cua UL.

Dua vao ban luan trén day, co thé can x4c dinh viéc ciu tric khe duogc chi
thi bang PDCCH chung dugc tao ra gié dinh truong hop GP t6t nhét hogc trudong
hop GP x4u nhét, dugc hd tro bang mang. Ngoai ra, GP ¢ thé duoc dinh vi sau
phan DL hosc trude phin UL.

3. Xt ly céc than s6 khéc nhau va céc kich thude khe khac nhau

Kich thuéc khe c6 thé lién quan dén than sd. Khi than sé ctia DL hoic UL
thay dbi, hiéu qua thuc ¢6 thé dugc thay dbi phu thude vao quan hé gitta than sb
duoc st dung trong chi thi loai khe va than sd dugc st dung trong diéu
khién/truyén dir liéu. PDCCH chung c6 thé chi thi loai khe va than sb duoc st
dung lam tham chiéu cho chi thi loai khe ¢6 thé 13 quan trong d6i vé6i thiét bi nguoi
dung UE.

Vi du, chi thi loai khe c6 thé duoc truyén dua vao than sb tham chiéu. Dua

vao thin sb tham chiéu, thiét bi ngudi ding UE ¢6 thé hiéu loai khe dugc chi thi
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1a thin s6 cua thiét bi ngudi ding UE va ¢6 thé danh gia kich thudc thich hop cta
khe bat ké than sé duoc st dung trong thiét bi nguoi dung UE.

Vi du khéc, PDCCH chung c6 thé chi thi loai khe st dung than sb ctia thiét
bi nguoi dung UE. Trong trudng hop nay, thiét bi ngudi dung UE ¢6 thé khong
can d4nh gia lai loai khe va kich thuéc khe. Trong trudng hop nay, PDCCH chung
¢6 thé can duoc truyén riéng ré béi thiét bi nguoi dung UE theo than sd.

Tuy nhién, nhu dugc mo ta trén day, mang co thé hoat dong theo mot huéng
(vi du, DL/UL) tai mdt thoi gian bat ké than s§ dugc sir dung. Do vy, c6 thé cd
loi khi truyén chi thi loai khe dua vao than s6 tham chiéu. Vi dy, khi mang hoat
dong dua vao than s6 v6i SCS 15 kHz va 60 kHz va truyén chi thi loai khe dua
vao SCS 15 kifz, thiét bi ngudi ding UE sit dung SCS 60 kHz c6 thé hiéu sb
lugng khac nhau ctia c4c phin DL (vi dy, cc ky hiéu DL) va céc phan UL (vi dy,
ky hiéu UL) tir chi thi dwa vao can chinh murc ky hiéu hodc cén chinh muc khe.

Vi dy chi tiét, FIG.2 minh hoa 1 khe dwa vao SCS 15 kHz va 1 khe dya vao
SCS 60 kHz. Cu thé 13, 1 khoang ky hiéu (cu thé 1, khoang thoi gian) dwa vao
SCS 15 kHz c6 thé gidng nhu 4 khoang ky hiéu dua vao SCS 60 kHz. Gia dinh 1a
chi thi dinh dang khe dua vao SCS 15 kHz chi thi dinh dang khe c6 [Ky hiéu
0=DL, Ky hiéu 2=DL..., Ky hiéu 13=UL], thiét bi nguoi dung UE ma hoat dong
dua vao SCS 60 kHz c6 thé hidu Ky hiéu 0=DL 1a 4 ky hiéu DL lién tiép, c6 thé
hidu Ky higu 2=DL 1a 4 ky hiéu DL lién tiép, va c6 thé hiéu Ky hiéu 13=UL la 4
ky hiéu UL lién tiép (vi du, can chinh mte ky hiéu). Theo can chinh mtc khe, khe
¢ dinh dang duoc chi thi 6 thé dugc hidu duoc 13p lai bdn lan.

SCS 15 kHz va 60 kHz 1a vi du va cing phuong phap ¢o6 thé dugc ap dung
cho c4c SCS khéc nhau d& duge néu trén diy cd dua vao Bang 1 trén day. Vi du,
khi SCS 1 1a A kHz, SCS 2 1a B kHz, va quan hé cua B =A * M dugc thoa mén
(trong d6 A, B, va M 14 s8 tu nhién), 1 chiéu dai ky hiéu OFDM dya vao SCS 1
c6 thé gidng nhu M chiéu dai ky hiéu OFDM dya vao SCS 2.

PDCCH chung cho nhéom ¢6 thé chi thi dinh dang khe dua vao than s tham

chiéu bt ké than sb thuc t& duoc st dung trong thiét bi ngusi dung UE.
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Than s6 tham chiéu c6 thé duoc chi thi béng mang (vi duy, truyén tin hiéu
RRC) hoic duge tao cAu hinh trude. Vi du, SCS nh nhit trong s6 cac SCS khéc
nhau duoc tao cAu hinh cho cac thiét bi ngudi dung UE bing mang c6 thé dugc
st dung 1am than s6 tham chiéu.

4. Hoat ddng thiét bi nguoi dung UE lién quan dén céu hinh tai nguyén theo dinh
ky

N6i chung, NR ¢o thé duoc nhim téi nham tranh ludn truyén tin hiéu hoac
theo dinh ky, mot s6 cAu hinh theo dinh ky c6 thé dugc yéu cAu ddi v6i mot sd
hoat dong. Vi du, khdi tin higu ddng bo SS (synchronization signal), c4u hinh
PRACH, cAu hinh CSI-RS, cAu hinh RRM-RS, va/hoic céc tai nguyén khong can
cap phép c6 thé dugc tao cdu hinh theo dinh ky.

Xét v& tinh nang thiét bi ngudi ding UE, ¢6 thé can dam bao céc tai nguyén
dugc tao ciu hinh ban tinh. Tuy nhién, xét vé tinh linh hoat, viéc chuyén tai
nguyén dong gitta DL/UL/dé danh c6 thé dugc gii han. Tinh dén céc vu diém va
c4c nhuge diém, hai cach tiép cén sau c6 thé duogc xem xét.

(i) Vi du, khi cAu hinh ban tinh dugc bé tri, thiét bi ngudi ding UE c6 thé
gia dinh céc tai nguyén duoc sir dung theo c4u hinh tuong tmg. Vi du, PDCCH
chung cho nhém c6 thé dugc xac dinh khong thay d6i loai tai nguyén duge tao
cAu hinh bing ciu hinh ban tinh. Phuong phap nay c6 thé c6 wu diém cai thién
tinh ning thiét bi nguoi dung UE va dé don gian hoat dong du trit.

(ii) Vi du khéc, tai nguyén dugc chi thi bing c4u hinh béan tinh c6 thé duoc
coi 14 Ung vién tiém ning ctia tai nguyén ban tinh. Khi PDCCH chung cho nhém
khong dugc kich hoat, img vién tiém nang c6 thé duoc gia dinh duge dam bao.
Khi PDCCH chung cho nhém duge kich hoat, tai nguyén ban tinh ¢6 thé duoc sir
dung chi khi dugc kiém tra bang PDCCH chung cho nhém. Theo phwong phép
ndy, ¢6 thé ¢6 uu diém cai thién tinh linh hoat mang. Tuy nhién, ngay ca néu loai
khe khong thay d6i trong cAu hinh dy trit ma duogc tao cau hinh ban tinh, cé thé
can truyén PDCCH chung cho nhém va, do véy, phi tén truyén tin hiéu c6 thé

tang.
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Tinh dén vu diém/nhuoc didm cta (i) va (ii), tai nguyén ban tinh c6 thé phan
biét gitta nhém thir nhat va nhom thir hai, nhém thtr nhét ¢6 thé tuén theo hoat
dong (i), va nhoém thtr hai cé thé tuan theo hoat dong (ii). Tinh ndng thiét bi nguoi
ding UE nhé nhét khi do va cac co hoi nhé nhat cho PRACH c6 thé duge dam
bao qua nhém thur nhét va nhém tht hai ¢6 thé duoc st dung theo cach khi duge
yéu cau.

PDCCH chung c6 thé d¢ 1én it nhat mot phan cla tai nguyén dugce tao chu
hinh ban tinh. Céc cAu hinh ban tinh ¢6 wu tién khac PDCCH chung, vi du, tai
nguyén dugc dam bao va tai nguyén linh hoat ¢6 thé dugc xem xét.

B chi thi dinh dang khe (SFI) cho than s6 khéc nhau

Nhu duogc mo ta trén day, dinh dang khe dugc chi thi qua PDCCH chung cho
nhém c6 thé bao gdm dudng xubng cac ky hidu D, khong biét (X), va/hodc duong
1én U.

Nhiéu dinh dang khe c6 thé tao cdu hinh céac két hop khac nhau va mot (nhiéu)
két hop ctia cac dinh dang khe ¢6 thé duoc tao cau hinh cho thiét bi ngudi dung
UE qua truyén tin hiéu 16p cao hon hogc tuong tu.

Nhiéu thin sb c6 thé duoc tao ciu hinh cho thiét bi nguoi dung UE. SFI cta
PDCCH chung cho nhém c¢6 thé chi thi chi sd cta bang dinh dang khe (hodc cac
két hop/tap hop dinh dang khe) dugc tao cAu hinh hodc thiét bi ngudi dung UE.
Khi nhidu BWP va nhiéu thin sé dugc tao cdu hinh cho 1 thiét bi nguoi dung UE,
¢6 thé c6 phuong phap chi thi cdc dinh dang khe cho céc than s tuong tmg. Vi
du, céc than sb c6 thé duge tao cAu hinh riéng r& cho cic BWP tuong tng va,
trong trudng hop nay, cac dinh dang khe c6 thé duogc chi thi cho cac BWP tuong
ung.

1. Bang dinh dang khe thiét bi ngudi dung UE cho nhiéu than sd

(1) Bang mot cot

Bang dinh dang khe duogc tao cAu hinh cho thiét bi nguoi dung UE ¢6 thé 1a
tap hop cua cac dinh dang khe cta nhiéu than sb.

Vi du, khi SCS duoc tao cdu hinh cho thiét bi nguoi ding UE 1a 15 va 30
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kHz va bang dinh dang khe duoc tao cAu hinh cho thiét bi ngudi dung UE bao
gdm tdng cong 16 18i vao, céc 161 vao #1 dén #8 co thé twong Umg véi cac dinh
dang khe cua SCS 15 kHz va cac 161 vao #9 dén #16 c6 thé twong Umg véi cac
dinh dang khe SCS 30 kHz. SFI ctia PDCCH chung cho nhom c6 thé chi thi chi
s6 dinh dang khe thich hop cho thin s& dugc sir dung bang thiét bi ngudi ding
UE.

Khi nhiéu BWP dugce kich hoat trong thiét bi ngudi dung UE va cac BWP
tuong Ung co cac than s khéac nhau, cac dinh dang khe ctia nhidu BWP ¢6 thé
dugc chi thi qua mot SFI. Vi duy, d6 1éch chi sb gifta cac dinh dang khe s& dugc
ap dung cho cac than sb c6 thé dugc st dung dé chi thi cac dinh dang khe cta
nhiéu BWP qua 1 SFI.

Gibng nhu trong vi du trén day, c6 thé gia dinh 13, khi SCS dugo tao ciu hinh
cho thiét bi ngudi ding UE 14 15 va 30 kHz va bang dinh dang khe dugc tao cau
hinh cho thiét bi ngudi ding UE bao gdm tdng cong 16 161 vao, cac 16i vao #1 dén
48 tuong (ng véi cac dinh dang khe ctia SCS 15 kHz va cée 16i vao #9 dén #16
twong ng voi cac dinh dang khe cta SCS 30 kHz. Trong trudng hop nay, khi SFI
chi thi mot chi s6 ctia #1 dén #8, thiét bj ngudi dung UE c6 thé thu dugce dinh
dang khe ma khong thay dbi st dung chi sé cta SFI trong BWP cua SCS 15 kHz
ma c6 thé hidu chi s6 ctia SFI + 8 trong BWP ctia SCS 30 kHz (cu thé 13, d6 1éch
chi s6 8 duoc 4p dung) dé thu dugc dinh dang khe cia BWP ctia SCS 30 kHz.
(2) Bang nhiéu cot

Bang me ma la tham chiéu cua bang dinh dang khe dugc tao ciu hinh cho
thiét bi ngudi ding UE hodc bang dinh dang khe duge tao cAu hinh cho thiét bi
nguoi dung UE c¢6 thé twong tmg véi tp hop cla cac dinh dang khe cta nhiéu
than sb.

Vi dy, nhu duoc thé hién trong Bang 4, cdc ¢t co thé duoc xac dinh cho céc
than sb tuong tmg va céc cdt ¢o thé x4c dinh cac dinh dang khe thich hop cho céc
than s twong tmg.

[Bang 4]
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15kHz SCS | 30kHz SCS | 60kHzSCS | 120kH2zSCS

Dinh dang khe 1

Binh dang khe 2

......

Dinh dang khe'N

Khi nhiéu BWP duoc kich hoat trong thiét bi ngudi dung UE va cac BWP
tuong ung cd cac than sd khac nhau, ngay ca néu mot SFI dugc chi thi, thiét bi
nguoi dung UE cé thé nhén biét cac dinh dang khe cua céc than sb twong ung
trong hang tuong tmg voi SFL
2. Mé& rong/giam dinh dang khe tu dong

Vi du khéc cta sang ché, thiét bi ngudi dung UE dinh dang khe bang ctia
mot than sb (vi du, than sb tham chiéu) c6 thé duoc xac dinh va quy tc co thé
duoc x4c dinh dé mé rong hodc gidm bang twong tmg theo than sb. Trong trudng
hop nay, co thé khong can chi thi riéng ré than s dinh dang khe bang mang va,
do vay, phi tdn truyén tin hidu c¢6 thé duoc giam cd loi.

(1) Quy tic md rong

Khi thiét bi ngudi ding UE st dung SCS 16n hon SCS tham chiéu 1a tham
chiéu cta thiét bi nguoi dung UE dinh dang khe bang, s6 luong khe dwa vao thiét
bi nguoi dung UE SCS ¢6 thé duoc ting so véi sd luong cac khe dwa vao SCS
tham chiéu c6 trong d6i vé6i cling khoang thoi gian. Vi duy, 4 khe dya vao SCS
tham chiéu 15 kHz c6 thé c6 cung khoang thoi gian nhu 8 khe dua vao SCS 30
kHz. Do vay, thiét bi nguoi dung UE can m& rong dinh dang khe dugc chi thi dya
vio SCS tham chiéu theo SCS duoe sir dung bang thiét bi ngudi ding UE. O day,
viéc m& rong dinh dang khe noi dén viéc mo rdng sd lwong ky hiéu c6 trong khe
ma khong néi dén viéc mé rong khoang thoi gian tuyét doi. Vi du, khi mang chi
thi huéng thoi gian 0,5 ms bao gdm 14 ky hiéu, thiét bi ngudi ding UE c6 the

duoc hiéu duge mo rong bao gdm 28/56/... ky hiéu trong ciing khoang thoi gian
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0,5 ms.

- Tuy chon 1: cac hudng dudng xubng D, khong biét X, va duong 1én U cla
céc ky hiéu ciia cac dinh dang khe tuong img duoc chi thi bing SCS tham chiéu
¢6 thé dugc duy tri khong déi trong khoang thoi gian duge chiém béng dinh dang
khe tuwong tng. Vi du, co thé gia dinh 12 SCS tham chiéu 13 15 kHz va dinh dang
khe duoc chi thi bing SCS tham chiéu bao gdm 4 ky hiéu D, 6 ky hiéu X, va 4 ky
hiéu U va SCS duoc sir dung bang thiét bj ngudi dung UE 1a 30 kHz. Trong truong
hop nay, 4 ky hiéu D, 6 ky hiéu X, va 4 ky hiéu U, c6 trong dinh dang khe dugc
chi thi, c6 thd duoc mé rong dén 8 ky hidu D, 12 ky hiéu X, va 8 ky higu U, mot
cach tuong tmg, dbi véi thiét bi nguoi dung UE ma hoat dong dya vao SCS 30
kHz. Cu thé 13, khoang thdi gian ciia 4 ky hiéu D dua vio SCS 15 kHz 1a giéng
nhu khoang thoi gian ctia 8 ky hiéu D dua vao SCS 30 kHz va, do vay, thiét bi
ngudi ding UE c6 thé hidu 4 ky hiéu D dwoc chi thi dya vao SCS 15 kHz dén 8
ky hiéu D dya vao SCS 30 kHz. Trong trudng hop nay, sd luong ky hidu D ¢6 thé
duge mé rong nhung tdng khoang thoi gian cta céc ky hiéu D trong khe ¢6 thé
duge duy tri khong ddi. Thiét bi ngudi ding UE c6 thé hiéu cac ky hiéu X va céc
ky hiéu U theo cung céch.

- Ty chon 2-1: Khi thiét bi ngudi dung UE mé rong timg ky hiéu D va timg
ky hiéu U, cac quy tic khac nhau c6 thé duoc 4p dung theo viéc ky hiéu X c6 mat
& trude va sau ky hidu twong tng. Vi du, khi ky hiéu D, phan sau cta n6 1a ky
hiéu X, duoc mé rong 14 truong hop trong d6 SCS duge sir dung bing thiét bi
ngudi ding UE béng hodc 16n hon hai 1dn SCS tham chiéu, thiét bj nguoi ding
UE c¢6 thé tao cAu hinh 1/2 clia phan sau ctia ky hiéu D duge mé rong la X. Khi
ky hiéu U, phén truée clia né 1a ky hiéu X, dugc md rong, thiét bi nguoi dung UE
¢6 thé tao c4u hinh 1/2 cta phﬁn trude cta ky hiéu U dugc mé rong 1a X. Vi du,
khi SCS tham chiéu 14 15 kHz va sb luong ky hiéu D, ky hiéu X, va ky hiéu U la
4,6, va 4, mot cach twong ting, 4 ky hiéu D co6 thd duge mé rong dén 4 ky hidu D
+ 4 ky higu X dua vao SCS 30 kHz. 6 ky hiéu X duoc chi thi co thé duoc md rong
dén 12 ky hidu X. 4 ky hidu U duoc chi thi c6 thé duge mé rong dén 4 ky hiéu X
+ 4 ky hiéu U dwa vao SCS 30 kHz. Két qua 13, dinh dang khe c6 thé dugc hiéu
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14 4 ky hiéu D + 20 ky hiéu X + 4 ky hiéu U. Do véy, khoang thoi gian tuong tng
véi ky hiéu X co thé duoc ting hon nita so véi dinh dang khe duogc chi thi.

- Tuy chon 2-2: Khi SCS dugc st dung bing thiét bi ngudi dung UE béang
hoic 16n hon 4 1in SCS tham chiéu va ky hiéu D, phan sau cta né 1a ky hiéu X,
duoc mé rdng, thiét bi ngudi dung UE c6 thé tao cAu hinh 1/4 ctia phan sau cua
ky hiéu D dugc mé rong la ky hiéu X. Khi ky hiéu U, phan trudc cia né 1a ky
hiéu X, dugc mé rdng, 1/4 cua phﬁn trude cua ky hiéu U duge mé rong co thé
duoc tao cAu hinh 1 ky hiéu X.

- Tuy chon 2-3: Khi SCS dugc str dung bang thiét bi ngudi dung UE bang
hoc 16n hon 8 14n SCS tham chiéu va ky hiéu D, phan sau ctia n6 1a ky hiéu X,
duoc mé rong, thiét bi nguoi dung UE ¢ thé tao céu hinh 1/8 ctia phan sau ctia
ky hiéu D dugc md rong 1a ky hiéu X. Khi ky hiéu U, phan trude cta né 1a ky
hiéu X, dugc mo rong, 1/8 cua phan trude cia ky hiéu U duge mé rdng c6 thé
dugc tao cau hinh 1a ky hiéu X.

- Ty chon 2-4: Khi SCS duoc sir dung bing thiét bi ngudi dung UE béng
hoic 16n hon 16 14n SCS tham chiéu va ky hidu D, phan sau ctia n 1a ky hidu X,
duqcrnéréng,ﬂﬁétbingubidﬁng[ﬂEcéthétaocéu}ﬁnh]/16cﬁaph§nsaucﬁa
ky hiéu D dugc md rong la ky hiéu X. Khi ky hiéu U, phan trude ctia né 1a ky
hiéu X, dugc mé rong, 1/16 cua phz‘?m trude cua ky hiéu U duge mo rong co thé
duoc tao cdu hinh 1a ky hidu X.

- Tuy chon 3-1: Khi SCS dugc sir dung bang thiét bi nguoi dung UE béang
hodc 16n hon hai 1an SCS tham chiéu va ky hiéu X dugc mé rong, dinh dang cta
ky hiéu X dugc ma rong co thé cling dugc x4c dinh theo céach khéc theo viéc céac
ky hiéu D/U ¢6 mit truge va sau ky hiéu X. Vi dy, khi ky hiéu X, phﬁn trudc clua
néléleﬁéuI),duqcrnéréng,ﬂﬂétbingubidﬁng[ﬂicéthétaocéulﬁnh]/2
cua phﬁn trude cia ky hiéu X duge mé rong 1a ky hi¢u D. Ngoai ra, khi ky hi¢u
X, phin sau ctia né 1 ky hidu U, dugc md rong, thiét bi ngudi ding UE c6 thé tao
cAu hinh 1/2 cta phan sau cta ky hiéu X duge mé rong 12 ky hiéu U.

- Ty chon 3-2: Khi SCS dugc st dung bang thiét bi ngudi dung UE béng
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hodc 16n hon 4 14n SCS tham chiéu va ky hiéu X dugc mé rdng, dinh dang ctia ky
hiéu X duoc mé rong cod thé cling duogc xé4c dinh theo cach khéc theo viéc cac ky
hiéu D/U ¢6 mit trude va sau ky hiéu X. Vi dy, khi ky hiéu X, phﬁn trudc cua no
la ky hiéu D, dugc mé rong, thiét bi nguoi dung UE ¢6 thé tao cdu hinh 1/4 cla
phan trude cta ky hiéu X duge md rong 13 ky hig¢u U. Ngoai ra, khi ky hiéu X,
phan sau ctia n6 1a ky hiéu U, dugc mé rong, thiét bi nguoi dung UE c6 thé tao
chu hinh 1/4 ctia phan sau cta ky hidu X dugc mé rong 1a ky hiéu U.

- Tuy chon 3-3: Khi SCS dugc sir dung bang thiét bi nguoi dung UE béng
hodc 16n hon 8 1an SCS tham chiéu va ky hiéu X dugc mo rong, dinh dang ctia ky
hiéu X dugc mé rong co thé cling duoc xé4c dinh theo cach khéc theo viéc cac ky
hiéu D/U c6 mit trudc va sau ky hiéu X. Vi dy, khi ky hiéu X, phr?m trudc cua nod
1a ky hiéu D, dugc mé rong, thiét bi ngudi ding UE c6 thé tao cau hinh 1/8 cua
phdn trudc ctia ky hiéu X dugc mé rong 13 ky hiéu U. Ngoai ra, khi ky hiéu X,
ph'?m sau cua no la ky hiéu U, dugc mo rdng, thiét bi nguoi dung UE c6 thé tao
c4u hinh 1/8 cta phan sau cta ky hidu X dugc mé rong la ky hiéu U.

- Tly chon 3-4: Khi SCS dugc sir dung bang thiét bi ngudi ding UE béng
hoic 16n hon 16 14n SCS tham chiéu va ky hiéu X duge mé rong, dinh dang ctia
ky hiéu X dugc mo rong co thé cling duogc xéac dinh theo cach khac theo viée cac
ky hiéu D/U ¢6 mit trude va sau ky hiéu X. Vi duy, khi ky hi¢u X, phén trude cia
n6 13 k¥ hidu D, duoc mé rong, thiét bj ngudi ding UE c6 thé tao céu hinh 1/16
cta phan trude cta ky hidu X dugc md rdng 13 ky hiéu U. Ngoai ra, khi ky hiéu
X, phan sau ctia né 12 ky hiéu U, duge mé rong, thiét bi ngudi dung UE c¢6 thé tao
cAu hinh 1/16 ctia phan sau ctia ky hiéu X dugc mé rong 1a ky higu U.

(2) Quy téc giam

Khi thiét bi ngudi ding UE sir dung SCS nho hon SCS tham chiéu, s6 lugng
nho hon céc khe/céc ky hiéu so véi s6 luong dugc chi thi dya vao SCS tham chiéu
¢6 thé c6 mit dbi véi cung khoang thoi gian. Vi dy, 8 khe dwa vao SCS tham chiéu
30 kHz c6 thé c6 cung khoang thdi gian 14 4 khe dua vao SCS 15 kHz. Do vay,
thiét bi ngudi dung UE cin md rong dinh dang khe dugc chi thi dwa vao SCS tham

chiéu theo SCS duge st dung bang thiét bi ngudi dung UE.
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- Tty chon 1-1: Khi SCS (duéi day, UE SCS) duoc st dung bang thiét bi
nguoi dung UE nho hon SCS tham chiéu va ngay ca mét ctia D hodc U c6 mat
trong tap hop ky hiéu ctia SCS tham chiéu d& dugc giam xudng 1 ky hiéu ciia UE
SCS, tap hop ky hiéu tuong ing c6 thé duoc hiéu 13 mot ky hiéu D hodc ky hiéu
U dua vao UE SCS.

- Taty chon 1-2: Khi UE SCS 1a nhé va bang hogc nho hon 1/2 1an SCS tham
chiéu va mét phan ctia D hodc U trong tap hop ky hiéu cia SCS tham chiéu duoc
giam xubng 1 ky hiéu UE SCS béang hodc 16n hon 1/2, tap hop ky hiéu tuong tmg
¢6 thé duogc tao cAu hinh 13 ky hiéu D hodc U ctia UE SCS. Khi mét phan ctia D
hozc U nho hon 1/2, tap hop ky hiéu tuong ung cd thd dugc tao cAu hinh 13 ky
hiéu X cta UE SCS. Vi du, khi dinh dang khe DDDXXXXXXXXUUU dya vao
SCS tham chiéu cia 30 kHz duwoc chi thi, 2 ky hiéu nhu
IDDDX|XX|XX[XX|XU|UU] c6 thé dugc tao nhom dé xac dinh 1 ky higu ctia UE
SCS 15 kHz. [DX]| c6 thé duge bién ddi thanh D va [XU]| cé thé duoc bién doi
thanh U. Pinh dang khe DDDXXXXXXXXUUU dua vao SCS 30 kHz c6 thé
duge bién dbi thanh dinh dang khe DDXXXUU dya vao UE SCS 15 kHz.

- Tdty chon 1-3: Khi UE SCS 1a nhé va bing hogc nhé hon 1/4 1an SCS tham
chiéu va mot phan ctia D hodc U trong tap hop ky hiéu ctia SCS tham chiéu dé
duoc giam xudng 1 ky hidu UE SCS bang hozc 16n hon 3/4, tp hop ky hiéu tuong
{mg c6 thé duoc tao cAu hinh 12 ky hiéu D hogc U ctia UE SCS. Khi mét phan ctia
D hodc U nhé hon 3/4, tdp hop ky hiéu twong ing c6 thé duoc tao cAu hinh 13 ky
hiéu X cua UE SCS.

- Tuy chon 1-4: Khi UE SCS 1a nho va bang hodc nhé hon 1/8 14n SCS tham
chiéu va mot ph'?m ctia D hodc U trong tap hop ky hié¢u cia SCS tham chiéu dugc
giam xubng 1 ky hiéu UE SCS bang hozc 16n hon 7/8, tap hop ky hiéu tuvong tmg
¢6 thé dugc tao ciu hinh 13 ky hiéu D hogdc U ctia UE SCS. Khi mot phén cua D
hodic U nhé hon 7/8, tap hop ky hiéu twong tng c6 thé dugc tao cau hinh 1a ky
hiéu X cua UE SCS.

- Tdy chon 1-5: Khi UE SCS 1a nh6 va bang hoic nhé hon 1/16 lan SCS

tham chiéu va mot phan ctia D hosc U trong tip hop ky hiéu ctia SCS tham chiéu
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duoc giagm xudng 1 ky hiéu UE SCS béng hodc 16n hon 15/16, tap hop ky hiéu
twong tmg c6 thé dugc tao cdu hinh 13 ky hiéu D hogc U cta UE SCS. Khi mot
phan ctia D hodc U nhé hon 15/16, tap hop ky hi¢u tuong tmg c6 thé duoc tao cdu
hinh 1a ky hiéu X cua UE SCS.

- Tdty chon 2-1: Khi UE SCS nhé hon SCS tham chiéu va ngay ca mét X c6
mit trong tdp hop ky hiéu cia SCS tham chidu duoc giam xudng 1 ky hidu cta
UE SCS, tap hop ky hiéu twong tmg c6 thé dugc bién doi thanh ky hiéu X ctia UE
SCS.

- Tuy chon 2-2: Khi UE SCS 1a nhé va bang hodc nhé hon 1/2 14n SCS tham
chiéu, tip hop ky hidu cta SCS tham chiéu dugc giam xudng 1 ky hiéu ctia UE
SCS bao gém D va X hoac X va U, va mot phﬁn cua X trong tap hop ky hiéu bé“mg
hoic 16n hon 1/2, tip hop ky hiéu tuong tmg ¢ thé dugc tao cau hinh 13 ky hiéu
X ctia UE SCS. Khi m6t phan ctia X trong tip hop ky hiéu nho hon 1/2, tép hop
k¥ hiéu twong (g c6 thé dugc tao ciu hinh 1a ky hiéu D hoac U clia UE SCS.

- Tuy chon 2-3: Khi UE SCS lanho va bang hozc nhod hon 1/4 14n SCS tham
chiéu, tap hop ky hiéu ctia SCS tham chiéu duge giam xudng 1 ky hiéu cua UE
SCS bao gébm D va X hoic X va U, va mot phan ctia X trong tap hop ky hiéu béng
hoic 16n hon 3/4, tap hop ky hiéu twong tmg ¢ thé duoc tao cAu hinh 13 ky hiéu
X ctia UE SCS. Khi mdt phan ctia X trong tap hop ky hiéu nho hon 3/4, tép hop
ky hidu tuong tmg c6 thé dugc tao cdu hinh 1a ky hiéu D hogc U ctia UE SCS.

- Tty chon 2-4: Khi UE SCS 12 nh6 v bing hodc nhé hon 1/8 1an SCS tham
chiéu, tap hop ky hiéu ctia SCS tham chiéu duge giam xudng 1 ky hiéu ciia UE
SCS bao gdbm D va X hodc X va U, vamét phan ctia X trong tap hop ky hiéu béng
hoiic 16n hon 7/8, tap hop ky hiéu twong Gng c6 thé dugc tao cau hinh 14 ky higu
X ctia UE SCS. Khi mdt phan ctia X trong tip hop ky hiéu nho hon 7/8, tép hop
ky hiéu tuong img co thé duoc tao cdu hinh 13 ky hiéu D hogc U ciia UE SCS.

- Ty chon 2-5: Khi UE SCS 1a nho va bing hodc nhé hon 1/16 lan SCS
tham chiéu, tap hop k¥ hiéu ctia SCS tham chiéu duoc gidm xudng 1 ky hiéu ciia

UE SCS bao gébm D va X hodc X va U, va mét phén ctia X trong tap hop ky hiéu
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bang hodc 16n hon 15/16, tap hop ky hiéu tuong tmg c6 thé duoc tao cAu hinh 13
ky hiéu X cua UE SCS. Khi mot phan ctia X trong tap hop ky hiéu nhé hon 15/16,
tap hop ky hiéu tuong ung co6 thé duoc tao ciu hinh 13 ky hidu D hodc U cua UE
SCS.

- Tuy chon 3: Khi UE SCS nho hon SCS tham chiéu va tap hop ky hiéu cua
SCS tham chiéu dugc giam xudng 1 ky hiéu SCS bao gbm tat ca D, X, va U, tap
hop ky hiéu tuong ing c6 thé dugc tao cdu hinh 12 ky hiéu X cta UE SCS.

- Ty chon 4-1: Khi UE SCS nh6 hon SCS tham chiéu va D va U dugc tron
trong tap hop ky hi€u ctia SCS tham chiéu dugc giam xudng 1 ky hiéu SCS, tap
hop ky hi€u tuong tng co thé duoc tao ciu hinh 13 ky hiéu X cta UE SCS.

- Ty chon 4-2: Khi UE SCS nh6 hon SCS tham chiéu va D va U dugc tron
trong tap hop ky hiéu cua SCS tham chiéu dugc giam xudng 1 ky hiéu SCS, thiét
bi ngudi ding UE ¢6 thé nhan biét tap hop ky hiéu twong tmg 14 15i va c6 the
khong dé y dén dinh dang khe ctia khe c6 trong tap hop ky hiéu tuong ing.

(3) Ngam dinh ctia than s tham chiéu

Céthécécécphuongphépkhécnhaudéthéngbéochoﬂﬁétbingubidﬁng
UE v& than sb tham chiéu dé tao cAu hinh than s6 tham chiéu bing mang.

- Taty chon 1: Vi du, khi thng béo cho thiét bi ngudi ding UE vé bang dinh
dangkhe(vidy,céckéthqpcﬁacécdhﬂldangkhextnangcéthécﬁngthéngbéo
cho thiét bi nguoi dung UE v& than s6 tham chiéu duoc goi 12 bang bang dinh
dang khe.

Tuy nhién, khi than s& tham chiéu ngdm dinh dugc xac dinh va bang dinh
dangkheduavéothﬁnséthanldﬁéung&ﬂxﬁnhduqcs&dungﬂnangcéthékhéng
thong bao riéng r& cho thiét bi nguoi dung UE vé than sb tham chiéu.

Théan sé tham chiéu ngdm dinh c¢6 thé dugc x4c dinh, vi du, nhu dudi day
nhung khong bi gidi han nhu vay. (i) than sb nhoé nhét trong s cac than s& ¢6 thé
duoc tao cu hinh cho thiét bi nguoi ding UE ¢6 thé dugc chon 1a than s6 tham
chiéu ngAm dinh. Vi du, gia dinh 12 SCS ctia thin s ¢6 thé dugc tao cau hinh cho

thiét bi nguoi ding UE 1a 15, 30, 60, va 120 kHz, mang c6 thé xé4c dinh 15 kHz
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14 than sb tham chiéu ngdm dinh. (ii) Thén s 16n nht trong sb cac than s6 c6 thé
dwoc tao chu hinh cho thiét bi ngudi ding UE c6 thé duge chon 1a than s6 tham
chibu ngdm dinh. Vi dy, gia dinh 1a SCS cta than s6 ¢6 thé dugc tao cau hinh cho
thiét bi ngudi dung UE 1a 15, 30, 60, va 120 kHz, mang ¢6 thé x4c dinh 120 kHz
3 than sé tham chiéu ngdm dinh. (iii) Vi du khéc, 15 kHz c6 thé duoc cb dinh &
thin sb tham chiéu ngam dinh.

- Tiy chon 2: Vi du khéc, mang c6 thé xac dinh than s cta kénh diéu khién
duoc st dung dé chi thi chi sd trong bang dinh dang khe dugc tao c4u hinh cho
thiét bi ngudi dung UE 14 than s6 tham chiéu.

- Ty chon 3: Vi du khac, than s6 cta dai trong d6 dinh dang khe tuong tng
s& duoc st dung thuc co thé dugc x4c dinh 13 than s6 tham chiéu.

3. SFI ké thira sém

Phuong phép bién dbi dinh dang khe phu thudc vao SCS cia thiét bi nguoi
dung UE bang thiét bi nguoi dung UE khi dinh dang khe duoc truyén dua vio
SCS tham chiéu (hodc than s6 tham chiéu) d4 duoc mo ta trén day.

Khi séng mang dugc thay dbi sau khi thiét bi nguoi dung UE 4p dung SFI
cu thé va than s6 cia BWP/séng mang dugc thay d6i khac so véi BWP/séng mang
trude, viee SFI cu thé c6 dugc 4p dung lai bang thiét bi ngudi dung UE hay khong
¢6 thé duoc dua ra theo quy tic bién ddi dinh dang khe néu trén.

- Tuy chon 1: Vi dy, khi than sb cia BWP/séng mang dugc thay dbi khac
BWP/séng mang trudc, thiét bi ngudi dung UE c¢6 thé khong dé y dén dinh dang
khe duoc chi thi trude va c6 thé thyc hién hoat dong dy trit cho dén SFI tiép theo
tir thoi diém trong d6 BWP/séng mang thay doi.

- Tty chon 2: Vi du khéc, khi thin s6 ciia BWP/séng mang dugc thay doi 1a
khac BWP/séng mang trude, thiét bi ngudi ding UE c6 thé 4p dung dinh dang
khe ma dugc sira dbi theo than s6 dugc thay dbi cho dén SFI tiép theo tir thoi diém
trong d6 BWP/séng mang dugc thay dbi. Tuy nhién, trong trudng hop cta dinh
dang khong dugc hd tro bang dinh dang khe dugc stra dbi, thiét bi nguoi dung UE
c6 thé khong dé y dén dinh dang khe twong Gmg va c6 thé thyc hién hoat dong du

-34-



39358

tri.
4. SFI ké thira sém trong chuyén d6i chim

Nhidu chim ¢6 thé duge tao ciu hinh cho thiét bi ngudi ding UE va, néu
cAn, chuyén ddi chim c6 thé xay ra. Nhu vy, khi chim duoc chuyén doi, thiét bj
nguoi dung UE ¢6 thé can chon viéc SFI duoc 4p dung hién thoi c6 duge 4p dung
cho chim mé&i ma khong thay ddi hay khong.

- Tity chon 1: thiét bi ngudi ding UE ¢6 thé khong dé ¥ dén dinh dang khe
hién thoi cho dén SFI tiép theo tir thoi diém trong d6 chuyén doi chum xay ra va
¢6 thé thue hién hoat dong du trit.

- Tty chon 2: thiét bi ngudi ding UE c6 thé tudn theo dinh dang khe hién
thosi cho dén SFI tiép theo tir thoi didm trong d6 chuyén d6i chiim xay ra. Khi than
s6 ctia chuyén di khéc chim trude, thiét bi nguoi ding UE c6 thé ép dung dinh
dang khe dugc stra dbi theo than s thay dbi. Tuy nhién, trong truong hop cua
dinh dang khong dugc hd trg bang dinh dang khe dugc stra d6i, thiét bi nguoi
ding UE c6 thé khong dé ¥ dén dinh dang khe tuong tmg va c6 thé thyc hién hoat
dong du trir.

5. Xac dinh than s tham chiéu

Pé thuc hién phuong phép stra d6i dinh dang khe theo than s6 nhu duoc md
t4 trén day, c6 thé quan trong 1 x4ac dinh than s6 tham chiéu. Khi c4c than s6 cta
cac séng mang 14p lich/duoc 1ap lich 1a gidng nhau trong 18p lich ngang qua song
mang, c6 thé khong c6 vin d& 4p dung quy tic sira ddi dinh dang khe néu trén.
Tuy nhién, nhidu BWP ¢6 th8 duge tao cau hinh cho cic than sb va céc phuong
tién mang tuong tmg c6 thé 1a khac nhau dbi véi cac BWP tuong tng,

Khi SFI duoc xé4c dinh/truyén tin hiéu cho timg té bao (cu thé 13, séng mang)
trong PDCCH chung cho nhém dugc truyén qua PCell, c6 thé can x4c dinh than

s tham chiéu ctia SFI cho timg té bo.

Vi du, trong truong hop cta PCell, than sb dé truyén PDCCH chung cho
nhém c6 thé twong tmg véi than sb tham chiéu.

Trong trudong hop cia SCell, cic tiy chon sau ¢ thé duoc xem xét.
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- Tuy chon 1: dinh dang khe c6 thé duoc chi thi dua vao than sb cia BWP
dugc kich hoat hién thoi.

- Tuy chon 2: Than sé ctia BWP dugc kich hoat thir nhat trong SCell c6 thé
duoc xac dinh 1a than s tham chiéu cta SCell.

- Ty chon 3: Thin sb cia BWP ngdm dinh ctia SCell c6 thé dugc xéc dinh
14 than s6 tham chiéu cta SCell.

Chi thi dinh dang khe cho nhiéu dai

Chi thi dinh dang khe c6 thé chi yéu duge st dung trong mdi truong TDD
nhung c6 thé duge st dung dé chi thi dinh dang khe trong dai FDD. Tung dai cia
FDD c¢6 thé gan nhu dugc ¢ dinh ¢ D hodc U nhung mang c6 thé cho phép timg
dai ctia FDD duogc st dung cho viée st dung khéac qua 'Unknown'. Trong truong
hop nay, mang can chi thi dinh dang khe cta dai D va dai U trong FDD va, do
vdy, can c6 phuong phép thuc hién.

Trong moi trudng cung tdn tai LTE-NR, mang c6 thé cAp phat SUL ma tam
thoi st dung dai LTE UL cho nguoi dung NR cho dai UL bd sung ctia ngudi ding
NR. Trong trudong hgp ndy, khi nguoi dung NR hoat dong trong TDD, mang can
d6ng thoi chi thi dinh dang khe cua dai NR TDD va dinh dang khe ctia SUL.

Phuong phép ddng thoi chi thi dinh dang khe cho hai dai hogc nhiéu hon hai
dai nay dugc mo ta dudi day.

1. Bang mot cot

Vi du, bang trong d6 cac dinh dang khe cuia hai dai hodc nhiéu hon hai dai
(vi du, cac BWP) duoc trién khai lién k& trong mét dong ¢ thé dugc xac
dinh/duoc tao cau hinh.

FIG.3 minh hoa cac két hop cia cac dinh dang khe theo mot phuong 4n ctia
sang ché.

Vi dy, khi dinh dang khe ctia Band1 dugc biéu thi 1a SF1 va dinh dang khe
ctia Band2 duoc biéu thi 1a SF2, nhém dinh dang khe duoc truyén dén thiét bi
nguoi dung UE béng mang c6 thé c6 dang SF1 + SF2 +....... Nhoém dinh dang

khe c6 thé 12 mét 161 vao trong bang dinh dang khe va céc 161 vao c6 thé duoc tao
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nhém dé tao thanh bang dinh dang khe.

Mang c6 thé tao cAu hinh (céc) két hop ctia cac dinh dang khe tuwong Gmg véi
bang dinh dang khe cho thiét bj ngudi ding UE qua truyén tin hiéu 16p cao hon
va, sau d6, c6 thé thong béo cho thiét bi ngudi ding UE vé két hop dinh dang khe
ctia 181 vao cu thé qua PDCCH chung cho nhém.

Negoai ra, SCS ¢6 thé 1a khac nhau ddi véi timg dai ngay ca trong mot 16i vao.
Do vdy, sb luong khe cua cac SF tuong tmg c6 thé cling khac nhau.

Bang dinh dang khe c6 thé duoc tao ciu hinh theo cach ma cic khe tuong
{mg véi ciing khoang thoi gian cu thé dugc trién khai lién ké trong sb cac dinh
dang khe ctia cac dai tuong Gng va, sau do, cac khe tuong tng v6i cung khoang
thoi gian tiép theo dugc trién khai lién ke.

Vi du, c6 thé gia dinh 1a thin s8 ctia Dai 1 1a SCS 60 kHz v than s6 cia Dai
214 SCS 15 kHz. Dai 1 c6 thé c6 4 khe va Dai 2 ¢6 thé ¢6 1 khe 1 ms. Khi khoang
thoi gian cta dinh dang khe s€ dugc thdng bdo cho thiét bi ngudi dung UE bang
mang 14 2 ms, sb lugng khe ctia Bandl 12 8 dbi v6i 2 ms va sb luong khe ctia
Band2 1a 2 dbi v6i 2 ms. Trong trudong hop nay, mang c6 thé trién khai cac dinh
dang khe ctia 2 dai & dang 1 khe cua 4 khe ctia Band1 + 1 khe ctia Band2 + 4 khe
cta Bandl + 1 khe ctia Band2.

Vi dy, mang c6 thé trién khai 1 khe ctia 4 khe + 1 khe ciia Band2, twong tmg
v4i cung khoang thoi gian 1 ms, va, sau do, c thé trién khai 4 khe ctia Band1 +
1 khe ctia Band2, twong ng voi khodng thoi gian tiép theo 1 ms.

Viéc trién khai dinh dang khe nay c6 thé duoc thuc hién bét ké sb luong dai.

FIG.4 minh hoa cac két hop cia cac dinh dang khe theo phuong 4n khéc cua
séng ché. D& thuan tién, c6 thé gia dinh 1a s lugng dai 1a 2 hogc 3 trén FIG.4. Vi
du, trong truong hop cua 161 vao 2, Dai 1, Dai 2, va Dai 3 c6 cung SCS. Trong
trudmg hop ctia 18i vao 4, c6 thé gia dinh 13 SCS cta Dai 2 14 hai lan SCS cta Dai
1 va SCS cta Dai 1 12 hai lan SCS cua Dai 3.

Phuong phap cua FIG.3 hodc 4 ¢6 thé duoc str dung khi mang chi thi c4c khe
twong (mg v6i ciing khoang thoi gian ddi v6i nhidu dai tai mot thoi gian.
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2. Bang nhiéu cot

FIG.5 va FIG.6 minh hoa céc két hop cia céc dinh dang khe theo phuong 4n
khéc cta sang ché.

Cac dinh dang khe ctia nhiu dai ¢6 thé dugc trién khai lién ké trong mot cot
nhu dugc minh hoa trén FIG.3 ho#c 4 nhung, theo phuong an khic cta sang ché,
c@tcéthéduqcxécdhﬂlchot&ngdéivédhﬁldangkhecéthéduqcchiﬁﬁ.

3. Nhiéu dai hd trg nhiéu than sd

Phuong phap chi thi dang khe cua tit ca thdn s6 duge hd trg bang mot dai
qua mdt bang dinh dang khe d& dugc md ta trén day d6i vé6i cac phuong 4n lién
quan dén Bang 4 trén day. Phuong phap chi thi cac dinh dang khe cua nhiéu dai
qua mét bang dinh dang khe da dugc md ta dbi v6i cac phuong 4n lién quan dén
FIG.3 dén FIG.6.

Cac phuong an trén day co thé cing duoc két hop dé xem xét phuong phép
d6ng thoi chi thi cac dinh dang khe cia tAt ca than sb duge hd tro cho timg dai.
Vi du, mdt phuong 4n c6 thé duoc hinh thanh bang cach két hop cac phuong én
lién quan dén Bang 4 trén day va c4c phuong 4n lién quan dén FIG.3 dén FIG.6.

VTdu,nﬁﬁc@tcéthéduqcxécdhﬂlchottngdéivécétnhécéthéduqcxéc
dinh cho céc than s cta cac dai twong tng va, do vy, mang c6 thé chi thi cac
dinh dang khe cho céc than sb twong Gmg cua nhidu dai trong mot hang tai mot
thoi gian.

FIG.7 minh hoa mét két hop cta cac dinh dang khe theo mdt phuong 4n cta
sang ché.

Trén FIG.7, sb luong dai va s6 lugng than sb cua cac dai c6 thé dugc thay
51 1am mot vi du. Khi s luong dai va/hodc sé lugng than sd cta cac dai tuong
g ting, kich thudc cua bang dinh dang khe duoc minh hoa ¢6 thé cling ting.

4. Thiét 14p than sb tham chiéu

Khi cac dinh dang khe cta nhiéu dai duoc chi thi st dung mot bang, than sd
cﬁat&ngdéic&1duqcxen1xétfﬁéunﬁyléviphuongphépchiﬂﬂcécdhﬂldang
khe cta céc dai tuong ing dugc thay dbi theo than sé tham chiéu duoc xac dinh.
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Tung dai c6 thé 12 bit ky mét trong sb, vi du, dai DL, dai UL, dai SUL, va dai
TDD nhung khong bi gidi han nhu vay.

Céc phuong phdp dugc xem xét duge md ta dudi day.

- Tuy chon 1: dinh dang khe dugc chi thi bang bang dinh dang khe ¢6 thé 1a
dinh dang khe theo than sd cua timg dai. Vi dy, khi Bandl 1a SCS 30 kHz va
Band?2 14 SCS 15 kHz, dinh dang khe cua ting dai co thé dugc xac dinh 1a dinh
dang khe cho SCS 30 kHz va dinh dang khe cho SCS 15 kHz. Khi céc dinh dang
khe cho SCS 30 kHz/SCS 15 kHz dugc chén vao bang, mot két hop cua cac dinh
dang khe ctia SCS 30 kHz/SCE 15 kHz hodc c6t dinh dang khe cho tung dai co
thé dugc trién khai.

- Tly chon 2: dinh dang khe c6 thé dugc chi thi dya vao thin s6 nhoé nhét
trong s& cac thin sé cta nhidu dai. Thiét bi nguoi ding UE c6 thé sira doi dinh
dang khe duogc chi thi theo than sb cta timg dai st dung phuong phap md rong
dinh dang khe néu trén.

- Tay chon 3: dinh dang khe c6 thé duoc chi thi dwa vao than s6 16n nhat
trong sb céc than s6 duoc tao cAu hinh cho nhiéu dai.

- Ty chon 4-1: Than sb tham chiéu c6 thé duoc xéc dinh riéng ré va dinh
dang khe cua tung dai co thé duoc chi thi dwa vao than sb tham chiéu.

- Tuy chon 4-2: Than s tham chiéu c6 thé duoc xac dinh riéng ré& va céc
dinh dang khe ctia chi mét sé dai c6 thé dugc chi thi dwa vao than sé tham chiéu.
Dinh dang khe theo thin s6 ciia dai tuong tng c6 thé dugc chi thi cho (céc) dai
khac. Vi du, mot sb dai ma than sb tham chiéu dugc 4p dung c6 thé 13 it nhat mot
trong s6 dai DL, dai UL, dai SUL, va dai TDD.

Théan sb tham chiéu trong céc Tty chon 4-1 va 4-2 ¢6 thé duoc xé4c dinh us
phuong phap xac dinh than sd tham chiéu néu trén.

Trong khi cac phuong phép duoc dé xuét c6 thé duogc thuc hién mot cach
doc 1ap, mot sb phuong phép dugc dé xuét co thé duoc két hop (hoic tich hop).
C6 thé didu chinh 12 thong tin chi thi viéc cdc phuong phéap duge dé xuit cé duoc

ap dung hay khong (hoéc thong tin v& céc quy tic clia cac phuong phéap duge aé
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xuét) dugc truyén dén thiét bi nguoi ding UE trong tin hiéu duoc xéac dinh trudce
(vi du, tin hiéu 16p vat Iy hodc tin hiéu 16p cao hon) bang tram gdc.
PDCCH chung cho nhom

Dudéi day, ndi dung va kich thudc tai tin duge ky vong ctia DCI duge truyén
qua PDCCH chung cho nhém dugc md ta.

Phuong phép truyén tin hiéu cia PDCCH chung cho nhém dwgc md ta dudi
day. Mot vi du vé phuong phap truyén tin hidu c6 thé bao gdbm phuong phap cap
phat va truyén tai nguyén dé danh va phuong phép tao cAu hinh va truyén khong
gian tim kiém.

Khi thong tin trén loai khe dugc truyén qua PDCCH chung cho nhom, viéc
phuong phép truyén loai khe dén thiét bi ngudi ding UE ma hoat dong véi nhiéu
CC c6 hiéu qua hay khong duge md ta dudi day.

1. Céc ndi dung ciia PDCCH chung cho nhém

(1) Chi thi dinh dang khe

PDCCH chung cho nhém c6 thé dugc st dung dé thong bao cho thiét bi
ngudi dung UE vé dinh dang khe. Dinh dang khe ¢6 thé duoc chi thi trong cic
loai khac nhau. Kich thudc tai tin cia PDCCH chung cho nhém ¢6 thé 1a c6 thé
thay dbi theo loai ctia dinh dang khe dugc chi thi.

Kich thudc ctia 1 khe (vi du, chidu dai trong mién thdi gian) ¢6 thé dugc thay
b1 theo thin sb. S luong khe tao céu hinh 1 khe c6 thd duoc thay dbi theo than

/4
A

sO.

(i) Loai khe

PDCCH chung cho nhém c6 thé chi thi loai cta it nhat mét khe.

Vi dyu, mot khe c6 thé dugc phan loai nhu dugc thé hién trong Bang 5 dudi
day nhung khong bi giéi han nhu vay.

[Bang 5]

Khe Mo ta

-40-



39358

ChiD | Khe trong d6 chi dudong xubng duoc hd trg
Chi U | Khe trong do6 chi duong lén duoc hd trg
D-tdp | Khe trong d6 duong xubng dugc hd tro trong phan 16n cac
trung ky hiéu tao cau hinh khe
U-tdp | Khe trong d6 duong lén duoc hd tro trong phan 16n céc ky
trung hiéu tao cdu hinh khe
Ving dit | Khe dugc st dung cho dit liéu khac nhung khong phai dit
liéu (DR) |liéu danh riéng cho thiét bi nguoi dung UE giéng nhu
trong khung con MBSFN
Pé danh | Khe duoc chiém bing mang néu can nhung khong phai dit
lidu danh riéng cho thiét bi ngudi dung UE

Trong trudng hop cia cic loai khe D-tép trung va U-tép trung, chi viéc khe
twong ung la D-tép trung hodc U-tdp trung cd thé duogc chi thi va, do vay, cau hinh
(vi dy, dudng xubng va duong 18n) ctia ky hiéu thyc c6 trong khe tuong tmg can
duoc xac dinh trude. Phan DL/UL trong khe D/U-t4p trung c6 thé dugc xéac dinh
trudc hodc ¢6 thé dugc tao céu hinh bang mang. Mot hozc nhiéu méu D/U-tap
trung c6 thé c6 mit theo c4u hinh tai nguyén DL/UL.

Viéc st dung khe dé danh/DR ¢6 thé duoc xac dinh trudc hodc khong dugce
xac dinh trude. Vi du, viéc st dung khe dé danh/DR c6 thé duogc xac dinh trudce
qua thong tin hé théng, chi thi 16p cao hon, hodc twong tu. Khi viée su dung khe
d& danh/DR khéng dugc xac dinh, mang c6 thé dong thoi thong bao cho thiét bj
nguoi dung UE vé viéc st dung trong khi chi thi loai khe qua PDCCH chung cho
nhém hodic ¢6 thé khong chi thi viéc st dung néu thiét bi ngudi dung UE khéng
cAn biét viéc str dung khe dé danh/DR. Tai nguyén d8 danh c6 thé duoc tao cdu
hinh riéng ré& tir loai khe. Vi dy, mang c6 thé tao c4u hinh tai nguyén dé danh qua
truyén tin hiéu dong/ban tinh.

(ii) MAu loai khe

PDCCH chung cho nhém cé thé chi thi loai cta nhiéu khe. Vi du, PDCCH
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chung cho nhém c6 thé chi thi it nht mt trong sb céc két hop cua nhidu khe. Khi
mang chi thi céc loai ciia nhidu khe timg loai mét, ¢6 thé 1a khong hiéu qua néu
kich thude tai tin cia PDCCH chung cho nhém dugc ting va phi tdn truyén tin
hiéu dugc tang. Do vy, s6 luong khe duge chi thi va timg loai khe co thé duoc
xéc dinh 13 mét mAu, va mang c6 thé théng béo cho thiét bi ngudi ding UE vé chi
s6 cia mau qua PDCCH chung cho nhém.

Nhi2u loai khe céc mAu c6 thé dugc xéc dinh. Vi dy, mAu logi khe c6 the
duoc xac dinh 12 [theo dinh ky/céc loai khe hodc cac mau hodc tAp hop cla céc
loai khe] nhung khong bi gidi han nhu vay.

FIG.8 minh hoa c4c miu ctia cac dinh dang khe theo mot phuong an cia sang
ché. Trén FIG.8, DU néi dén ky hiéu, mot nira cua nd 13 cac ky hiéu D va nra kia
cua no la cac ky hiéu U.

Trong truong hop cia hé théng FDD, khe tuong tmg v6i D trén FIG.8 ¢o thé
tuong Ung véi dinh dang khe ctia dai DL (vi dy, DL BWP) va khe tuong tmg voi
U trén FIG.8 ¢6 thé duge hiéu 1a dinh dang khe ctia dai UL (vi dy, UL BWP). Vi
du, cAu hinh ctia mau nhan duge béng cach két hop dinh dang khe D va dinh dang
khe U cho thiét bj ngudi ding UE béng tram gbc ¢6 thé duoc hiéu 13 ciu hinh cta
mAiu nhan dugc bing cach két hop dinh dang khe cua dai DL (vi du, DL BWP) va
dinh dang khe ctia dai UL (vi du, UL BWP) cho thiét bi ngudi dung UE bang tram
gc.

Nhiéu loai mAu khe dé dugc st dung trong té bao tuong ung hodc nhom
tuong tng co thé duoc xac dinh/dugc tao cAu hinh va mang ¢ thé thong bao cho
thiét bi nguodi dung UE vé cdc mau dé duge st dung trong s& nhiéu loai mau khe.
Vi du, tdp hop con co6 thd duoc truyén tin hidu dén thiét bi ngudi dung UE trong
s6 cac miu dugce x4c dinh. FIG.8 minh hoa tdng cong 12 mau va, trong truong
hop nay, thong tin chi thi la cac mau #5 dén #8 duoc x4c dinh st dung 2 phan khe
trong s6 12 mau 1 kha dung ¢ thd duogce truyén tin hidu dén thiét bi nguoi dung
UE. Trong trudong hop nay, 4 mau #5 dén #8 c6 thé dugc dénh lai chi sb va c6 thé

duoc coi 1a cdc mAu #1 dén #4.
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Nhu vay, khi tap hop con clia loai mAu khe dugc théng béo truée dén thiét
bi ngudi dung UE, mang ¢6 thé tudn tu truyén chi cc chi sd cua cac mau duoc
danh lai chi s6 @én PDCCH chung cho nhém. Do vay, phi tdn truyén tin higu cla
PDCCH chung cho nhém c6 thé duge gidm. Vi du, PDCCH chung cho nhém ¢6
thé khong chic chéic phu tit ca 12 mau va c6 thd dugc tao cdu hinh dé pha 4 mau
va, trong trudng hop nay, kich thude tai tin cia PDCCH chung cho nhém c6 thé
dugc gidm.

Thong tin trén tdp hop con cua loai mau khe c6 thé duoc truyén dén thiét bi
nguoi dung UE qua phan tir diéu khién CE (control element) MAC hodc c6 thé
duoc truyén qua PDCCH chung cho nhém. Theo cdch khac, mang ¢6 thé x4c dinh
trude khoang trong dé mau s& dugc chi thi qua thong tin hé théng. Theo cich khéc,
thong tin trén tdp hop con cua loai mau khe c6 thé duoc truyén qua truyén tin hiéu
16p cao hon danh riéng cho thiét bi ngudi ding UE.

Mau cta khoang dai ¢6 thé dugc xéac dinh & dang trong do6 céc mau cla cac
khoang ngén dugc 13p lai. Trong trudong hop nay, trong tinh hubng trong d6 mang
can ddng thoi chi thi hai dinh dang khe, thong tin mau trén khoang dai c6 thé duoc
thay thé v6i théng tin mau trén khoang ngén.

(iii) Chi thi don vi ky hiéu

Theo phuong an khéc cua sang ché, PDCCH chung cho nhém c6 thé chi thi
loai khe theo céac don vi céac ky hiéu tao cAu hinh khe. Vi du, loai tai nguyén nhu
D/U/dé danh trong Bang 6 dudi day co thé duoc 4p dung theo cac don vi cac ky
hiéu.

Bang 6 dudi day thé hién dinh dang khe vi du véi gia dinh 13 1 khe bao gbm
7 ky hiéu.

[Bang 6]
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Dinh dang ke | Ky higud Ky higu 1 Ky higu 2 Ky higt 3 Ky higu & Ky higu 5 Ky higu &
1 D D D B L U u
2 D D R R R R U
3 3] U 8] u u U U
4 D b PR DR DR PR DR
(iv) Mau ky hiéu

Mic du phuong phéap chi thi chi s& ctia mAu khe biang PDCCH chung cho
nhém di duoc mé ta trén ddy, PDCCH chung cho nhém c6 thé chi thi chi s6 cua
mau ky hiéu theo phuong an khac clia sang ché.

[Bang 7]

Bang 7 duéi day thé hién mAau ky hiéu (hodc dinh dang khe) vi du voi gia
dinh 1 khe bao gdm 7 ky hiéu.

[Bang 7]
xggxy Ky higu 0 Ky higu 1 Ky biigns 2 Ky hidw 3 Ky hisu 4 Ky higy B K9 Hidu &
1 D D D R R U U
2 D DR DR DR U U u
3 R R R R R U U
(2) Thong tin khac

PDCCH chung cho nhém c6 thé con bao gdm thong tin khic ngoai théng tin
dinh dang khe.

(i) Chi thi d¢anh thung: PDCCH chung cho nhém c6 thé bao gdbm thong tin
danh thing cho URLLC. Khoang dugc sir dung lam URLLC c6 thé duogc chi thi
theo cac don vi khe hodc theo cac don vi cac ky hi¢u.

(ii) Thong tin tai nguyén ban tinh: PDCCH chung cho nhém ¢6 thé bao gdbm
thong tin trén tai nguyén ban tinh nhw CSI-RS. Vi dy, PDCCH chung cho nhom

c6 thé chi thi thong tin trén tai nguyén ban tinh twong mg hodc thong tin trén
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khoang, khoang thoi gian truyén, va tuong tu khi tai nguyén ban tinh tuong tmg
co khoang.
2. Truyén PDCCH chung cho nhom

DPé lam phuong phép truyén PDCCH chung cho nhém bang mang, phuong
phép tao céu hinh va truyén khong gian tim kiém cho PDCCH chung cho nhém
va phuong phéap dam bao va truyén tai nguyén dé danh cho PDCCH chung cho
nhém c6 thé dugc xem xét.

(1) Truyén PDCCH chung cho nhém béng céach st dung tai nguyén dé danh

Mang c6 thé dam bao trudce tai nguyén (vi du, RE, REG, RB, va CCE) trong
d6 PDCCH chung cho nhém s€ dugc truyén.

PDCCH chung cho nhém c6 thé ciing 12 kénh didu khién va, do vdy, c6 thé
duoc trién khai trén CORESET. Ngoai ra, ¢6 thé can trién khai vi trf ciia tai nguyén
d danh cho PDCCH chung cho nhém dé giam thidu sy nghén véi céc kénh diéu
khién khéc. Cu thé 13, PDCCH chung cho nhém cé thé trénh sy nghén v6i CSS
dén mic do 16n nhat.

Khi vi trf trong mién logic, trong d6 kénh didu khién duoc truyén, dugc xac
dinh, vi tri logic cua tai nguyén dé danh cho PDCCH chung cho nhém c6 thé &
ngay trudc hodc sau CSS. Theo céch khéc, tai nguyén dé danh cho PDCCH chung
cho nhém c6 thé dugc dinh vi tai phén cudi cing cia CORESET hodc ¢6 thé duoc
dinh vi céch xa chi s bét dAu hodic chi sb két thic caa CSS bang do léch dugc
xéc dinh truée. Trong trudng hop nay, do 1éch c6 thé 12 khac nhau déi véi timg té
bao/nhém. D6 1éch c6 thé duoc thong béo dén thiét bi ngudi dung UE qua thong
tin hé théng, truyén tin hiéu 16p cao hon, hodc twong tu.

Theo cach khac, tai nguyén cho PDCCH chung cho nhém ¢6 thé duoc trién
khai trong CSS. Trong trudng hgp nay, kich thude cia PDCCH chung cho nhom
¢6 thé bang hodc nho hon kich thude ctia tmg vién nhd nhét trong sb céc ing vién
kénh diéu khién trong CSS. Trong trudng hop ndy, tai nguyén dé danh cho
PDCCH chung cho nhém ¢6 thé c6 trong ng vién cta CSS va, trong goéc do nay,
thidt bi ngudi ding UE c6 thé ghn nhu thyuc hién do mit (DB) trén CSS bét ké vige
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PDCCH chung cho nhém c¢é do dugc trong tai nguyén dé danh trong CSS hay
khong.

Vi tri cua tai nguyén dé danh cho PDCCH chung cho nhém c6 thé dugc
thong bao cho thiét bi nguoi dung UE qua thong tin hé théng, truyén tin hiéu 16p
cao hon, hodc tuong ty. Khi PDCCH chung cho nhém dugc truyén qua tng vién
trén CSS, s6 luong céc tmg vién kha dung co thé dugc giam dé truyén PDCCH
(vi dy, thong tin diéu khién chung nhung khong phai PDCCH chung cho nhém)
trong CSS, ma gdy két qua tuong tu dbi v6i su nghén CSS. Do vy, khi PDCCH
chung cho nhém duge tao cAu hinh trong CSS, thiét bi ngudi ding UE ¢6 the gia
dinh 13 Gng vién, ma PDCCH chung cho nhém dugc dnh xa, khong dugc st dung
1am tng vién CSS cuia kénh khac va cé thé gia dinh tmg vién 12 img vién vo hiéu.
Thiét bj ngudi ding UE ¢6 thé bé qua do mi trén tmg vién vo hidu va c6 thé
chuyén dén tmg vién tiép theo. Ngoai ra, PDCCH chung cho nhém c6 thé duogc
x4c dinh duoc truyén bang cach stt dung CSS gidng nhu PDCCH théng thudng
va, trong truong hop ndy, thi tuc do mu thong thuong trén CSS ¢o thé ciing duoc
thuc hién trén PDCCH chung cho nhém trong cling céch.

FIG.9 minh hoa viéc cdp phét tai nguyén dé danh cho PDCCH chung cho
nhém theo mdt phuong an cua sang ché. PDCCH chung cho nhém c6 thé duoc
anh xa dén khdi duoc chi thi bang cac dudng chdm trén FIG.9.

(a) ctia FIG.9 minh hoa truong hop trong d6 tai nguyén dé danh cho PDCCH
chung cho nhdm dugc cAp phat cho tmg vién thit nhit. Do vy, thiét bi ngudi dung
UE ¢6 thé bo qua do mi ciia PDCCH théng thudng ddi véi khdi tuong tmg.

(b) ctia FIG.9 minh hoa truong hop trong do tai nguyén dé danh cho PDCCH
chung cho nhém dugc cap phat cho phan tiép theo ctia mg vién cudi cling. (c)
cua FIG.9 minh hoa trudng hop trong do tai nguyén dé danh cho PDCCH chung
cho nhom dugc cép phét cho vi tri v6i do 1éch dugce xac dinh trude tir ing vien

| cudi cling.
(2) Truyén PDCCH chung cho nhém qua khéng gian tim kiém
Mang c6 thé tao c4u hinh khong gian tim kiém trong d6 PDCCH chung cho
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nhém s& duge truyén va thiét bi ngudi ding UE c6 thé thuc hién do mu trong
khong gian tim kiém tuong Gmg dé do PDCCH chung cho nhém.

(i) V6i G-RNTI

Khong gian tim kiém trong d6 PDCCH chung cho nhom s& dugc truyén dugc
goi 14 GSS. Bo nhan dang tam thoi mang radio RNTI (Radio network temporary
identifier) duoc yéu cau dé do PDCCH chung cho nhém trong GSS dugc goi la
G-RNTI. Vi du, CRC cua PDCCH chung cho nhém c¢6 thé dugc x4o trdn hoic
che qua G-RNTL

| thiét bi ngudi diing UE ¢6 thé c6 mdt hogc nhidu G-RNTL Vi du, mot thiét
bi ngudi ding UE c6 thé duge tao cAu hinh véi mdt hoge nhiu GSS. GSS c6 the
duoc xé4c dinh bét ké s6 luong.

a. GSS trong CSS

Viduy, mang cd thé ngau nhién trién khai trong CSS. D4 trién khai GSS trong
CSS, kich thudc va/hodc s6 lugng céc tng vién cta GSS ¢ thé bé‘mg hodc nhé
hon kich thuéc va/hodc sd luong cac ting vién ciia CSS. Céc Umg vién ctia GSS
¢6 thé duoc trién khai lién k& hogic ¢6 thé dugc phan phéi va dugc trién khai riéng

~

ré.

Khi kich thudce cia ing vién ciia GSS béang kich thudc ctia img vién ctia CSS,
thiét bi ngudi ding UE can thuc hién b sung chi kiém tra CRS trén GSS (vi dy,
CRC kiém tra qua R-RNTI) trong khi thuc hién do mu trén CSS va, do véy, van
d& xét v& phi ton ctia do mu bd sung do viéc trién khai bd sung ctia GSS ¢6 thé
duoc khéc phuc.

FIG.10 minh hoa GSS dugc trién khai trong CSS theo mét phuong én ctia
sang ché.

Mo6i trudng trong d6 kich thude ctia ing vién lon nhét trong sb cac timg vién
GSS bang hoic nho hon kich thude cua Gng vién nho nhét ctia CSS va sb luong
cac img vién GSS béng hozc nho hon mdt nira ctia s6 lugng céc ting vién CSS ¢6
thé duoc xem xét.

b. GSS trong CORESET
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Tuong tu USS, mang co thé ngiu nhién trién khai cac GSS ngang qua
CORESET theo ham bim st dung G-RNTI. Céac tng vién cua GSS co6 thé duoc
trién khai lién k& hodc c6 thé dugc phéan phéi va duoc trién khai riéng r&.

(ii) Khong v6i G-RNTI

a. GSS trong CSS

Mang c6 thé trién khai GSS trong CSS. Phuong 4n hién thoi mét phan tuong
tu phuong phép trién khai GSS trong CSS néu trén nhung, theo phuong an hién
thosi, mang 6 thé tao GSS va ¢6 thé trién khai GSS trong CSS dé giam kha nang
cta su nghén vdi kénh didu khién s& duoc truyén trong CSS. Kich thudc/ s6 luong
GSS c¢6 thé bing hogic nho hon kich thuée/sé lugng cia céc tng vién CSS.

Khi khong ¢ G-RNTL, vi tri ctia img vién ctia GSS can duoc xac dinh. Khi
kich thu6c ctia tng vién cua GSS bang kich thuéc clia ing vién ctia CSS, thiét bi
nguoi dung UE can thyc hién bd sung chi kiém tra CRS trén GSS trong khi thuc
hién do ma trén CSS va, do vdy, sé lwong do mu bd sung do viée trién khai bo
sung GSS co thé duoc giam.

Vi trf clia émg vién GSS duoc tridn khai trong timg tmg vién CSS c6 thé dugc
xac dinh qua thong tin hé thdng hodc truyén tin hiéu 16p cao hon. Céac ung vién
clia GSS ¢6 thé duoc tridn khai lién k& hodic ¢6 thé duge phan phéi hogic duge
trién khai riéng ré.

FIG.11 minh hoa cAc Gmg vién GSS c6 vi tri ¢6 dinh trong CSS theo mét
phuong an cuia sang ché.

Khi tmg vién GSS va tmg vién CSS ¢6 clng kich thude, chi s6 bét dau cua
CCE, tuong mg véi ing vién s6 chin hosc 18 ctia CSS, ¢d thé duogc sir dung lam
chi sé bit dau ctia CCE cta tmg vién GSS.

Khi s6 lugng CCE cta tmg vién GSS nho hon s6 luong cua tmg vién CSS,
chi s ctia CCE sb chin hoic 1é trong Gmg vién s& chin hogc 1é ctia CSS c6 thé
dugc str dung lam chi s6 bét dau ctia CCE ctia GSS ung vién.

b. GSS trong CORESET

Khi cdc GSS duoc tao cAu hinh lién ké ma khong c6 RNTI riéng 1& gidng
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nhu CSS ctia LTE, chi s6 bit diu ctia GSS ¢6 thé dugc dua ra bang céch 4p dung
6 1éch cho chi sb bét dau hodc chi sb két thic cua CSS.

D6 16ch ¢6 thé 13 khac nhau déi véi timg t& bao/nhém. Do 1éch c6 thé dugce
thong bao cho thiét bi nguoi dung UE qua thong tin hé théng, truyén tin hiéu 16p
cao hon, hoac tuong tu.

Khi PDCCH chung cho nhém dugc truyén dén mot phan ciia CSS (khi tng
vién GSS 1a ¢é dinh hodc khong cb dinh), thiét bi ngudi ding UE c6 thé gia dinh
1a PDCCH chung cho nhém duoc truyén chi trong khe trong d6 CSS dugc truyén
hodc khe nho.

Khi PDCCH chung cho nhém duoc truyén dén CSS va tai nguyén riéng 18,
khoang céch va tai nguyén cta khe trong d6 PDCCH chung cho nhom s& dugc
truyén hosc khe nhé c6 th8 duoc tao cu hinh riéng ré tir CSS.

Khi kich thuéc cia DCI cia PDCCH chung cho nhém khéc so véi DCI duoc
truyén trong CSS, tap hop cua céc khe s& duoc theo ddi cho PDCCH chung cho
nhém bing thiét bi ngudi ding UE c6 thé khéc so v6i tap hop theo ddi CSS. Thong
thudng hon, khe dugc theo ddi bang thiét bi ngudi dung UE hodc tdp hop khe nho
¢6 thé dugc tao cAu hinh khéac nhau cho timg RNTT hodc khe dugc theo doi bé‘mg
thiét bi nguoi dung UE hodc tip hop khe nho ¢ thé duoc tao cdu hinh khéac nhau
cho tung kich thudc DCI.

3. Chi thi dinh dang khe cho nhiéu séng mang thanh phan

Khi thiét bi nguoi ding UE st dung nhiéu séng mang (vi du, td hop song
mang), mang co thé théng bao cho thiét bi nguoi dung UE vé dinh dang khe dugc
sir dung trong ting séng mang.

(1) Truyén PDCCH chung cho nhém ctia nhiéu CC

Mang c6 thé truyén PDCCH chung cho nhém cho tirmg CC dé truyén chi thi
dinh dang khe cho timg CC. Theo cach khéc, mang ¢ thé chi thi cac dinh dang
khe cta tht ca CC qua mot CC (PCC) chinh.

Khi s6 lvgng CC duoc st dung bing thiét bi ngudi dung UE la cao, mang c6
thé tao nhom cac CC thanh nhiéu nhém va xac dinh PCC cho timg nhém. Mang
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¢6 thé chi thi dinh dang khe ctia cac CC trong nhém twong ting qua PCC ctia ting
nhoém.

Phuong phép tao nhém cac CC duge md ta dudi day.

(i) C4c CC véi cung dinh dang khe

Mang c6 thé tao nhém cac CC v6i cing dinh dang khe cho ciing nhém. Trong
truong hop nay, mang co thé chi thi chi dinh dang khe ctia mdt CC ma khong chi
thi dinh dang khe cho timg CC. Do vdy, lugng thong tin can thiét dé chi thi dinh
dang khe va phi tdn truyén tin hiéu c6 thé duogc giam.

(ii) Cac CC v6i cting Than sb

Mang c6 thé tao nhém cac CC vé6i cling than s6 cho cung nhém. Trong
truong hop nay, tht ca cac CC trong nhém cd thé c6 cung chidu dai khe. Do vay,
mang cO thé cAn can nhéc chénh 1éch c4c chi s6 khe do than sd khac nhau khi chi
thi cac dinh dang khe v6i cung khoang thoi gian.

Khi mang truyén thong tin dinh dang khe trén nhiéu CC, kich thuéc tai tin
cua PDCCH chung cho nhém c6 th8 ting dang ké. Kich thudc 16n nhét cta tai tin
ctia PDCCH chung cho nhém 1a [théng tin dinh dang khe ctia 1 CC * sd lugng
CC] va, do vay, c6 thé kho tang kich thude cta thong tin dinh dang khe cta 1 CC.
Théng tin dinh dang khe theo cac don vi cdc ky hiéu can luong 16n thong tin va,
do vdy, chi thi dinh dang khe s& dugc st dung khi nhiéu CC duogc tao cu hinh
cho thiét bi ngudi dung UE c6 thé 14 chi thi loai khe hodc chi thi loai khe.

Kich thuéc tai tin ctia PDCCH chung cho nhém cho nhidu CC c6 thé dugc
xéc dinh viée cac CC c6 duge tao nhém hay khong. Khi cac CC dugce tao nhém
¢6 cing than s, khong c6 van dé gi trong trudng hop cta cling loai khe dugce chi
thi nhung, khi cac CC tuong Ung can thu chi thi cua céc loai khe khac nhau, c6
thé khé hd trg nhidu CC bing mdt muc chi thi dinh dang khe.

Khi dinh dang khe dugc chi thi qua mau loai khe, mot vAn dé c6 thé nay sinh
khi céc khoang cta cac dinh dang khe duoc chi thi bang cac CC trong nhom la
khéc nhau. Nhu trudng hop trong d6 cac chidu dai cia céc dinh dang khe dé thu
dugc qua chi thi 14 khac nhau dbi véi cac CC tuong tng, khi thiét bi nguoi dung
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UE thu dinh dang khe ctia khoang dai, dinh dang khe c6 thé dugc bién doi thanh
dinh dang khe ctua khoang ngén. Theo cach khac, mang c6 thé thuc hién chi thi
ciia nhidu khoang dinh dang khe qua mgt muc chi thi dinh dang khe.

Vi du, mau cua khoang khe dai ¢ thé duoc x4c dinh qua miu trong do
khoang khe ngén duoc lap lai.

Vi du khéac, mau cia khoang khe ngén dugc lién két v6i mau cia khoang khe
dai co thé duge xéc dinh trude. Ngay ca néu thiét bi nguoi dung UE thu mau cla
mAu khe dai, thiét bi nguoi dung UE c¢6 thé sir dung mau cia khoang khe ngéan
duoc so khép v6i mau tuong ing.

Vi du chi tiét hon duoc mé ta duédi day c6 dya vao FIG.12 va FIG.13. FIG.12

va FIG.13 minh hoa cac mau khe cua nhiéu CC theo mdt phuong an clia sdng ché.

Trén FIG.12 va FIG.13, gia dinh 1a cadc CC trong nhoém bao gébm CC ma thu
chi thi cua 4 khe 1a khoang mau khe va CC ma thu chi thi cta 2 khe la khoang
mau khe.

Tham chiéu FIG.12, mau cta 4 khoang khe co thé dugc x4c dinh & dang
trong d6 cac mau cua 2 khoang khe dugc 13p lai hai lan.

Tham chidu FIG.13, cic m3u 2 khoang khe dugc lién két véi cac mau 4
khoang khe c6 thé duge xé4c dinh.

Khi céc than s6 1a khac nhau ddi véi cac CC tuong ing nhung cdc CC c6
cling khoang thoi gian d& chi thi mau khe, khoang mau khe ¢6 thé duoc xac dinh
theo su chénh lIéch trong than sb. Vi du, mau cta khoang khe ngén c6 thé dugce st
dung cho CC véi SCS ngan va mau cla khoang khe dai dugc xéc dinh qua mau
ctia khoang khe ngén c6 thé duoc st dung cho CC cho SCS 16n. Diéu nay 1a vi,
trong truong hop ctia cung khoang thoi gian, s6 luong khe cua CC véi SCS 16n
16n hon s6 lugng khe ctia CC v6i SCS nho.

FIG.14 minh hoa cac miu khe cta nhiéu CC theo phuong an khéc cta sang
ché. C6 thé gia dinh 13 mAu ciia 4 khe 1a mAu ctia CC st dung SCS 30 kHz va mau
cta 2 khe 1a mau ctia CC st dung SCS 15 kHz.

Trong (a) cta F1G.14, mau 4 khoang khe ¢ thé duoc xac dinh & dang trong
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d6 cac mAu 2 khoang khe duoc 13p lai hai lan.

Trong (b) ciia FIG.14, mau 4 khoang khe va mau 2 khoang khe c6 thé dugc
lién két voi nhau.

Nhu vay, cac mau khe ctia nhiéu CC sir dung cac than sb khac nhau c6 thé
duoc chi thi qua mot chi thi dinh dang khe.

Khi céc dinh dang khe ctua nhiéu séng mang duoc chi thi qua mét PDCCH
chung cho nhém, khoang cua dinh dang khe cta timg song mang c6 thé duogc so
khép dua vao séng mang trong d6 PDCCH chung cho nhém duoge truyén. Khi
khoang ctia dinh dang khe ctia tirng song mang ngén hon khoang tham chiéu, tap
hop cAu hinh méi theo dugc 1ap lai cac mau/khoang c6 thé duogc dua ra. Trudng
hop trong dé khoang cua dinh dang khe cua séng mang cu thé dai hon khoang
tham chiéu ¢ thé duge xit Iy theo cach tuong tu.

(2) Cac phuong phép chi thi dinh dang khe

Chi s6 CC dua vao mang va chi s6 CC dua vao thiét bi ngudi dung UE cd
thé 1 khéc nhau. Do vy, mang c6 thé coi chi s6 CC khac nhau khi chi thi dinh
dang khe cua CC.

Vi du, khi CC dya vao mang 1a NCC va CC dya vao thiét bi nguoi dung UE
14 UCC, NCC 1 ¢6 thé duge phan loai thanh nhiéu UCC (vi dy, UCC 1 dén UCC
n). Khi mang chi thi dinh dang khe dya vao UCC 1a tham chiéu ctia thiét bi nguoi
ding UE, thiét bi nguoi ding UE c6 thé nhan biét thich hop théng tin dugc chi
thi.

Quan hé gitta NCC va UCC c6 thé dugc truyén dén thiét bi nguoi ding UE.
Vi du, khi s lugng CC dugce tao cAu hinh 14 NCC 1a m va sb luong CC dugce tao
c4u hinh 1a UCC 1& n, quan hé gitta NCC va UCC c6 thé duge x4c dinh bing mang.
Quan hé gitta NCC va UCC c6 thé duge truyén tin hiéu qua MAC CE, thong tin
hé théng, hodc PDCCH chung cho nhom.

Béang 8 dudi day thé hién vi du v& quan h¢ gitta NCC va UCC doi v6i mot
thiét bi ngudi dung UE.

[Bang 8]
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(i) Chi thi dinh dang khe xét vé mang

Mang c¢6 thé chi thi dinh dang khe dua vao chi s6 cia NCC. Khi thu chi thi
clia dinh dang khe dua vao chi sé cia NCC, thiét bi ngudi ding UE ¢6 thé tim
théy chi sé ctia UCC cita thiét bi ngudi ding UE, tuong tng véi NCC, va ¢6 thé
str dung dinh dang khe duogc chi thi la dinh dang khe twrong ing cua UCC cua thiét
bi nguoi dung UE.

(ii) Chi thi dinh dang khe xét vé thiét bi ngudi dung UE

Mang co thé chi thi dinh dang khe dua vao chi s6 ctia UCC. Mang c6 thé xac
dinh va chi thi dinh dang khe béng s6 lugng UCC_max cua cac UCC cua thiét bi
nguoi dung UE ma co sd lugng 16n nhét ciia cac UCC trong s§ cac thiét bi nguoi
dung UE thudc vé cling nhém. Thiét bi ngudi dung UE ma ¢6 cac UCC, sd luong
nhé hon UCC_max, c6 thé chon thu dugc chi thong tin chi thi bang s6 luong UCC
cta thiét bi nguoi dung UE va cé thé x4c dinh dinh dang khe cho timg UCC cua
thiét bi nguoi dung UE.

Khi 4nh xa gitta NCC va UCC duge thuce hién theo céch tuong tw dbi véi
nhidu thiét bi nguoi ding UE, ¢6 thé d& dang chi thi dinh dang khe dua vao chi sb
UCC.

FIG.15 minh hoa tién trinh xi Iy clia phuong phéap truyén va thu DCI theo

mot phuong &n cla sang ché. FIG.15 minh hoa vi du v& cac phuong phap néu trén
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va, do vay, phﬁn mo ta lap lai cia phén mo ta trén day co thé khong dugc dua ra.

Tham chiéu FIG.15, tram gbc c6 thé truyén théng tin trén SCS tham chiéu
trong s cac than s6 ctia nhiéu SCS (1505). Thong tin trén SCS tham chiéu c6 thé
duoc truyén qua truyén tin hiéu 16p cao hon.

Tram géc c6 thé tao thong tin didu khién DL bao gdm théng tin trén dinh
dang khe (1510).

Tram gbc c6 thé truyén thong tin didu khién DL dén nhém thiét bi nguoi
dung UE bao g@)m thiét bi ngudi ding UE qua PDCCH chung cho nhém UE
(1515).

Thiét bi ngudi ding UE c6 thé thu dugc thong tin trén dinh dang khe tir thong
tin diéu khién DL (1520).

Thoéng tin didu khién DL c6 thé chi thi dinh dang khe dya vao SCS tham
chiéu. Khi SCS ctia thiét bi ngudi ding UE khéc so v6i SCS tham chiéu, thiét bi
nguoi dung UE c6 thé bién dbi dinh dang khe ctia SCS tham chiéu theo SCS ctia
thiét bi nguoi ding UE.

Khoang thoi gian cua 1 khe c6 thé 14 c6 thé thay doi phu thudc vao SCS.
SCS tham chiéu c¢6 thé duoc tao ciu hinh dé bang hodc nhé hon SCS ctia thiét bi
ngudi dung UE theo cich ma khoang thoi gian ctia 1 khe dya vao SCS tham chiéu
bang hodc 16m hon khoang thoi gian cua 1 khe dyua vao SCS cua thiét bi nguoi
dung UE.

Khi SCS ctia thiét bi ngudi ding UE 16n hon M 1an SCS tham chiéu, thiét bi
ngudi ding UE c6 thé hidu 1 khe dya vao SCS tham chiéu 1a M khe lién ké dya
vao SCS cta thiét bi ngudi dung UE.

Thiét bi ngudi ding UE c6 thé xac dinh, dya vao thong tin trén dinh dang
khe, viéc timg ky hiéu c6 trong khe tuong tng 13 tuong tmg v6i duong xubng D,
dudng 1én U hodc linh hoat X. Khi SCS cta thiét bi nguoi dung UE 16n hon M
1dn SCS tham chiéu, thiét bi ngudi ding UE c6 thé hiéu mét ky hiéu D, U, hodc
X dua vao SCS tham chiéu 1a b lugng M cua cac ky hiéu D, U, hodc X dua vao
SCS cua thiét bi nguoi dung UE.
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Thong tin trén dinh dang khe co6 thé chi thi it nhit mét cia cac két hop dinh
dang khe dugc tao c4u hinh trong thiét bi nguoi dung UE.

Nhidu dai tin c6 thé duoc tao cdu hinh cho thiét bi ngudi dung UE va ting
két hop dinh dang khe c6 thé thu dugc bing cach két hop nhiéu cac dinh dang khe
cho nhidu dai tan.

Tung két hop dinh dang khe c6 thé thu duoc bang cach két hop dinh dang
khe cho dai tin DL va dinh dang khe cho dai tAn UL. Theo cach khéc, timg két
hop dinh dang khe cé thé thu duoc be"mg cach két hop dinh dang khe cho dai tan
k§ thuat truy cap radio méi NR va dinh dang khe cho dai tan tién hoa dai han LTE.

Céac két hop dinh dang khe dugc tao cdu hinh cho thiét bi ngudi ding UE ¢6
thé thu duoc qua truyén tin hidu 16p cao hon va c6 thé 14 tap hop con cta nhiéu
két hop dinh dang khe duogc hd trg trong hé théng truyén thong khong déy. Vi dy,
dinh dang khe ctia dai UL (vi dy, UL BWP) va dinh dang khe ctia dai DL (vi du,
DL BWP) ¢6 thé twong tmg véi mot két hop dinh dang khe. Theo cach khéc, dinh
dang khe ctia BWP trén dai NR va dinh dang khe cia BWP (vi dy, SUL) trén dai
LTE c6 thé twrong tmg v&i mot két hop dinh dang khe. Tram gbc co thé tao chu
hinh it nhit mdt (nhiéu) két hop dinh dang khe trong s6 nhiéu két hop dinh dang
khe qua truyén tin hiéu RRC cho thiét bi ngudi dung UE. Sau d6, tram gdc c6 thé
chi thi it nhét mot két hop dinh dang khe ma dugc tao cAu hinh RRC cho thiét bj
ngudi dung UE qua DCI dugc truyén qua PDCCH chung cho nhom.

FIG.16 13 so dd khdi minh hoa ciu tric cta tram gbe (BS) 105 va thiét bi
ngudi dung UE 110 trong hé thdng truyén thong khdng day 100 theo mot phuong
4n cta sang ché. BS 105 ¢6 thé duoc goi 13 eNB hogc gNB. Thiét bi nguoi dung
UE 110 c6 thé duge goi 1a thiét bi du cudi ngudi dung.

Mic di mét BS 105 va mét thidt bi nguoi ding UE 110 duge minh hoa dé
don gian hé théng truyén thong khong day 100, hé thdng truyén thong khong day
100 ¢6 thé bao gé)m mot hodc nhiéu BS va/hodc mdt hodc nhiéu thiét bi nguoi
dung UE.

BS 105 c6 thé bao gdm b xir Iy dit lidu truyén (Tx) 115, b diéu ché ky hiéu
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120,b6UIwén125,éngtentn0€nhhu130,b©x&ly180,b©nhél85,b©thu190,
bo giai didu ché ky hiu 195, va bd x Iy dit liéu thu (Rx) 197. Thiét bi ngudi
ding UE 110 c6 thé bao gdm bd xi Iy dit liéu Tx 165, bd diéu ché ky higu 170,
bd truyén 175, ng ten truyén/thu 135, b xur Iy 155, bd nhé 160, bo thu 140, bd
giai didu ché ky hiéu 155, va b xir Iy dit liéu Rx 150. Trén FIG.12, mdc du mot
ang ten 130 duge st dung cho BS 105 va mot ang ten 135 duoc sir dung cho thiét
bi ngudi dimg UE 110, timg cta BS 105 va UE 110 ¢6 thé ciing bao gdm nhiéu
ang ten néu cAn. Do d6, BS 105 va UE 110 theo sang ché hd trg h¢ thong MIMO
(Multiple Input Multiple Output). BS 105 theo sang ché c6 thé hd trg ca so do
SU-MIMO (Single User-MIMO) va so dd MU-MIMO (Multi User-MIMO).

Trong dudng Xuéng, b6 xtr 1y dit liéu Tx 115 thu dit liéu lvu lugng, tao dinh
dang dir liéu luu luong thu dugce, ma hoéa dit ligu luu luong duogc tao dinh dang,
dan xen dit liéu luu lvong dugc mé hoa, va didu ché di liéu duoc dan xen (hodc
thuc hién 4nh xa ky hiéu trén dir liéu duoc dan xen), d& né cung cép cac ky higu
didu ché (cu thé 13, cac ky hiéu dit ligu). BO diéu ché ky hiéu 120 thu va xir Iy céc
ky hidu dit lidu va cac ky hiéu hoa tidu, dé n6 cung cap ludng céc ky higu.

B didu ché ky hiéu 120 ghép kénh dit lidu va cc ky hiéu hoa tiéu, va truyén
dit liéu va céc ky hiéu hoa tiéu duge ghép kénh dén bd truyén 125. Trong trudng
hop nay, timg ky hiéu truyén (Tx) ¢6 thé 1a ky hiéu di¥ lidu, ky hiéu hoa tiéu, hodc
gié tri ctia tin higu zero (tin hiéu khong). Trong timg khoang ky hiéu, cac ky hiéu
hoa tidu c6 thé duoc truyén lién tiép trong timg khoang ky hiéu. Céc ky hiéu hoa
tidu c6 thé 1a ky hiéu FDM, ky hiéu OFDM, ky hi¢u TDM (Time Division
Multiplexing), hogc ky hiéu CDM (Code Division Multiplexing).

Bo truyén 125 thu ludng céc ky hiéu, bién dbi cac ky hiéu thu dugc thanh
mét hodc nhidu tin hiéu twong ty, va ngodi ra didu chinh mot hogc nhidu tin hiéu
tuong tu (vi dy, khuéch dai, loc, va bién d6i ting tAn sb cua cé4c tin hiéu tuong tu),
dé tao tin hiéu dudng xubng thich hop dé truyén dit liéu qua kénh RF. Sau dé, tin
hidu dudng xubng dugc truyén dén UE qua #ng ten 130.

CAu hinh cta UE 110 s& duoc md ta dudi ddy mot cach chi tiét. Ang ten 135

ctia UE 110 thu tin hiéu DL tir BS 105, va truyén tin hi¢u DL dén b thu 140. BS
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thu 140 thye hién didu chinh (vi du, loc, khuéch dai, va bién dbi gidm tan sO) tin
hiéu DL thu duogc, va s6 hoa tin hiéu duogc didu chinh dé nhan dugc cac mau. B
giai didu ché ky hiéu 145 giai didu ché c4c ky hiéu hoa tiéu thu dugc, va cung
cép két qua duoc giai didu ché dén bo xtr Iy 155 dé thuc hién danh gia kénh.

B6 giai didu ché ky hiéu 145 thu gi4 tri dénh gi4 dp tmg tAn s cho duong
xubng tir bd xit ly 155, giai diéu ché cac ky hiéu dit liéu thu duoc, nhan dugc céc
gi4 tri d4nh gia ky hiéu dit liéu (chi thi céc gid tri danh gid clia céc ky hiéu dit liéu
dugc truyén), va cAp céc gia tri danh gi ky higu dit lidu dén b xir Iy dir ligu Rx
150. BS xir Iy dit liéu Rx 150 thyc hién giai didu ché (cu thé 13, giai 4nh xa ky
hiéu) clia cé4c gié tri danh gid ky hiéu dit liéu, giai dan xen két qua duogc giai diéu
ché, gidi ma két qua duoc giai dan xen, va khoi phuc dir liéu luu luwong dugce
Huyén.

Xir Iy ctia bd giai didu ché ky hidu 145 va bd xir ly dir liéu Rx 150 1a bd sung
cho xtr 1y cua bd didu ché ky hiéu 120 va bd xtr ly dit liéu Tx 115 trong BS 205.

Bo xt 1y dit liéu Tx 165 ctia UE 110 xtr ly dit liéu luu lugng trong duong 1€n,
va cung cép céc ky hidu dit liéu. BO didu ché ky hiéu 170 thu va ghép kénh céc ky
hiéu dit liéu, va didu ché cac ky hiéu dit lidu dugc ghép kénh, dé c6 thé cung cép
ludng cac ky hiéu dén bo truyén 175. Bo truyén 175 nhan dugc va xtr ly ludng céc
ky hiéu dé tao tin hiéu duong 1én UL, va tin hiéu UL dugc truyén dén BS 105 qua
ang ten 135. B truyén va b thu ctia UE/BS c6 thé duge thuc hién 1a bd tan s6
radio RF (radio frequency) don.

BS 105 tin hiéu UL tir UE 110 qua #ing ten 130. B¢ thu xtr ly tin hi¢u UL thu
duge cac mAu. Sau do, bo giai didu ché ky hiéu 195 xir Iy cac ky higu, va cung
cap céac ky hidu hoa tiéu va c4c gié tri danh gia ky hi¢u dit liéu thu dugc qua duong
1én. Bo xtr ly dit liéu Rx 197 xur ly gié tri danh gia ky hiéu dit liéu, va khoi phuc
dit liéu luu lugng thu dugc tur UE 110.

Bo6 xur ly 155 hodc 180 cua thiét bi nguoi dung UE 110 hoac BS 105 ra Iénh
hodc chi thi cac hoat dong cua thiét bi nguoi dung UE 110 hodc BS 105. Vi dy,
bo xt Iy 155 hodc 180 ctia thiét bj nguoi dung UE 110 hoge BS 105 diéu khién,
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didu chinh, va quan ly céc hoat dong ctia thiét bi ngudi dung UE 210 hogc BS 105.
Timg b xtt Iy 155 hogc 180 ¢6 thé dugce ndi véi bo nhé 160 hode 185 dé luu trit
ma chuong trinh va dit liéu. B nhé 160 hodc 185 duge ndi véi bd xir Iy 155 hoic
180, d& c6 thé luu trir hé didu hanh, cic ing dung, va céc tép thong thuong.

B6 xtt 1y 155 hodc 180 c6 thé ciing dugc goi 12 b diéu khién, bd vi diéu
khién), bd vi xi ly, may vi tinh, v.v.. Trong khi d6, b xtr Iy 155 hodc 180 co6 thé
duoc thue hién bang cac phuong tién khac nhau, vi du, phan ctng, phan sun, phan
mém, hodc mot két hop cia chiing. Trong cAu hinh phan cing, cic phuong phap
theo cac phuong an cua sang ché ¢6 thé dugc thuc hién brfmg bd xr ly 155 hoac
180, vi du, mot hodic nhidu ASIC (application specific integrated circuit), DSP
(digital signal processor), DSPD (digital signal processing device), PLD
(programmable logic device), FPGA (field programmable gate array), cac bd xu
1y, cac bd didu khién, cac b vi diéu khién, bd vi xit Iy, v.v..

Trong c4u hinh phéan sun hodc phan mém, cac phuong phép theo cac phuong
an cua sang ché c6 thé dugce thue hién & dang cdc modun, thu tuc, chirc nang, v.v.,
thue hién cc chirc niing hodc hoat ddng duge mo ta trén day. Phan sun hodc phén
mém duoc thuc hién trong sang ché c6 thé duge chira trong bo xutt 1y 155 hodc
180 hodic bd nhé 160 hozic 185, dé ¢6 thé dugc didu khién bing b xir ly 155 hodc
180.

Céc 16p giao thtc giao dién radio trong s thiét bi nguoi dung UE 110, BS
105, va hé thng truyén thong khong day (cu thé 13, mang) c6 thé duoc phan loai
thanh 16p tht nhét (16p L1), 16p tht hai (16p L2) va 16p thir ba (16p L3) dya vao
ba 16p dudi cia mo hinh tham chiéu OSI (Open System Interconnection) da dugc
biét rong réi trong céc hé théng truyén thong. Lép vat ly thude v& 16p thir nhit
(L1) cung cép dich vu chuyén thong tin qua kénh vat ly. Lép diéu khién tai nguyén
radio (RRC) thudc v& 16p thi ba (L3) didu khién cc tai nguyén radio gitta thiét
bi nguoi dung UE va mang. Thiét bi ngudi dung UE 110 va BS 105 ¢6 thé trao
d6i cac ban tin RRC véi nhau qua mang truyén thong khong day va 16p RRC.

Céc phuong an trén ddy tuong ting vdi cac két hop ctia thanh phan va dic

trung cla sang ché & cac dang quy dinh. Va co thé coi 12 cac thanh phan hoic dau
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hiéu tuong tmg 14 Iya chon trir khi chiing dugc néu rd rang. Ting thanh phan hoic
déu hiéu c6 thé dugc thuc hién & dang khong dugc két hop véi cac thanh phéan
hodc ddu hiéu khéc. Hon nita, ¢6 thé thuc hién mot phuwong 4n cla séng ché bang
céch két hop cac thanh phin va/hodc ddu hiéu v6i nhau mdt phan. Trinh ty hoat
dong duoc giai thich dbi v6i timg phuong én cta sang ché ¢6 thé duoc thay doi.
Mdt s6 cAu hinh hodc d4u hidu clia mot phuong 4n ¢6 thé c6 trong phuong 4n khéc
hodc c6 thé duge thay thé thich hop cho céc cAu hinh hodc dau hidu tuong tng
ctia phuong an khéc. Va, co thé hiéu duge 13 mot phuong &n dugc tao cAu hinh
bing cach két hop cac yéu cau bao ho khong c6 quan hé néu ra rd rang trong cac
yéu cau bao hd kém theo hoic cé thé dua duoc vao 1am céc yéu cau bao hd méi
bing cach sira doi sau khi nop don.

Trong khi sang ché dd dugc mo ta va minh hoa ¢6 dya vao cac phuong én
wu tién, ngudi c6 hiéu biét trung binh v& linh vuc k¥ thuat ndy thay rd 1a cac cai
bién va thay d6i khac nhau c thé duoc thuc hién ma khong nim ngoai ban chét
va pham vi cla sang ché. Do vy, sang ché duoc hidu 12 bao ham cac cai bién va
thay déi cua sang ché ma ndm trong pham vi clia cac yéu cau bao hd kém theo va
cac dang twong duong cua chung,.

Kha nang ing dung trong cdng nghiép
Nhu duge md ta trén ddy, sang ché cé thé duoc 4p dung cho cic hé théng

truyén thong khong day khéc nhau.
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YEU CAU BAO HQ

1. Phuong phép thu thdng tin didu khién dudng xudng dugc thuc hién bai thiét bi
nguoi dung (user equipment - UE) ma dugc tao cAu hinh dé hoat dong trong hé
théng truyén thong khong day, phuong phap nay bao gdm cac budc:

thu thong tin thu nhét lién quan dén khoang cich séng mang phu (reference
subcarrier spacing - SCS); va

thu, qua kénh diéu khién dudng xudng vat ly (physical downlink control
channel - PDCCH) chung cho nhém UE, thong tin didu khién duong xudng
(downlink control information - DCI) ma chura thong tin thur hai lién quan dén
dinh dang khe ma lién quan dén SCS tham chiéu,

trong d6, dua vio SCS tham chidu bing hoic nhé hon SCS thir nhat ma
duoc sir dung béi UE, dinh dang khe duoc ép dung cho s khe nhat dinh cta SCS
th nhat, va

trong d6 s6 khe nhat dinh nay dugc lién quan dén khe ctia SCS tham chiéu.

2. Phuong phép theo diém 1, trong d6 thong tin thir nhét dugc thu qua viée truyén

tin hiéu 16p cao hon.

3. Phuong phéap theo diém 1, trong d6 khoang thoi gian ciia mét khe cta SCS
tham chiéu 13 bang hodc 16n hon khoang thoi gian cia mdi trong sé khe nhét dinh

ctia SCS thir nhét.

4. Phuong phap theo diém 1, trong d6 sb khe nhat dinh dugc xac dinh dua vao su
chénh léch giita SCS tham chiéu va SCS tha nht.

5. Phuong phap theo diém 1, trong d6 sb khe nhit dinh ctia SCS thtr nhét bao
odm sb khe lién tiép nhét dinh cta SCS thir nhat ma lién quan dén khe cta SCS

tham chiéu.
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6. Phuong phap theo diém 5, trong d6 khe ctia SCS tham chiéu bao gdm céc ky
hiéu thir nhét,

trong d6 mdi trong s khe nhét dinh ctiaSCS thtt nhat bao gdm cac ky hiéu
thr hai,

trong d6 s6 ky hiéu lién tiép nhét dinh cua SCS thit nhat duoc lién quan dén
mot ky hiéu ciia SCS tham chiéu, va

trong d64 trang thai ma dinh dang khe dugc 4p dung cho s6 khe nhét dinh,
cho timg ky hiéu th nhét trong khe ctia SCS tham chiéu:

ky hiéu cua SCS tham chiéu duoc xac dinh dé duoc lién quan dén mot trong
s6 dudong xudng (D), duong 1én (U), hoic linh hoat (X) dva vao thong tin thi hai;
va

s6 ky hiéu lién tiép nhat dinh ctia SCS thit nhit dugc xac dinh dé dugc lién
quan dén mot trong s6 dudng xubng (D), dudng 1én (U), hodc linh hoat (X).

7. Phuong phap theo diém 1, trong d6 thong tin thtr hai bao gbm thong tin lién
quan dén it nhét mot két hop dinh dang khe ma dugc tao c4u hinh trong UE.

8. Phuong phap theo diém 7, trong d6 UE dugc tao cAu hinh véi nhiéu dai tan; va
trong d6 mdi trong s6 it nhat mot két hop dinh dang khe bao gbm céc dinh
dang khe cho nhiéu dai tan.

9. Phuong phép theo diém 8,

trong d6 mdi trong s§ it nhat mot két hop dinh dang khe bao gbm (i) dinh
dang khe cho dai tn dudng xubng, va (ii) dinh dang khe cho dai tan dudng Ién,
hoac

trong d6 mdi trong sb it nhat mot két hop dinh dang khe bao gdm (i) dinh
dang khe cho dai tan k¥ thuat truy cap radio mgi (NR), va (ii) dinh dang khe cho
dai tan tién hoa dai han (LTE).
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10. Phuong phép theo diém 7, trong d6 thong tin lién quan dén it nhat mot két
hop dinh dang khe duoc thu qua viéc truyén tin hiéu 16p cao hon, va

trong d6it nhit mdt két hop dinh dang khe 12 tip hop con cta nhiu két hop
| dmh dang khe duogc hd tro trong hé théng truyén thong khong day.

11. Phuong phép truyén thong tin didu khién duong xubng duogc thuc hién béi
tram gbc (BS) ma duogc tao cAu hinh dé hoat dong trong hé thdng truyén thong
khong day, phuong phép nay bao gbm céc budc:

truyén, dén thiét bj ngudi ding (UE), théng tin tht nhét lién quan dén
khoang cach séng mang phu (SCS); va

truyén, dén nhém UE ma chira UE qua kénh didu khién duong xubng vat Iy
(PDCCH) chung cho nhém UE, thong tin diéu khién dudng xubng (DCI) ma
chtra théng tin th hai lién quan dén dinh dang khe ma lién quan dén SCS tham
chiéu,

trong d6 dua vao SCS tham chiéu bang hoic nhé hon SCS thi nhét ma dugc
stt dung boi UE, dinh dang khe dugc lién quan dén s6 khe nhat dinh cua SCS thit
nhét, va

trong d6 sb khe nhét dinh nay dugc lién quan dén khe ctia SCS tham chiéu.

12. Thibt bi ngudi ding (UE) duoc tao cAu hinh dé hoat dong trong hé thong
truyén thong khong day, UE nay bao gbm:

bo truyén; va

it nhat mot bd xir ly ma dugc gén vao bo truyén,

trong d6 it nhat mot bd xit Iy dugc tao cau hinh dé:

nhan thong tin tht nhét lién quan dén khoang cach séng mang phu (SCS); va

nhan, qua kénh diéu khién dudng xubng vat Iy (PDCCH) chung cho nhém
UE, théng tin diéu khién duong xubng (DCI)ma chira théng tin thr hai lién quan
dn dinh dang khe ma lién quan dén SCS tham chiéu,
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trong d6, dua vao SCS tham chiéu béng ho#c nhé hon SCS thir nhat ma duoc
sir dung boi UE, dinh dang khe dugc 4p dung cho s6 khe nhat dinh cta SCS thu
nhat, va

trong d6 sb khe nhét dinh dugc lién quan dén khe ctia SCS tham chiéu.

13. Tram gdc (BS) ma duoc tao cAu hinh dé hoat dong trong hé théng truyén thong
khong day, BS nay chura:

bd truyén; va

it nhit mo bo xtr Iy ma duge gén vao bd truyén,

trong do it nhat mot bd xi 1y dugce tao cAu hinh dé:

truyén, dén thiét bi nguoi dung (UE), thong tin thir nhat lién quan dén khoang
cach song mang phu (SCS); va

truyén, dén nhém UE ma chtra UE qua kénh didu khién dudong xudng vat ly
(PDCCH) chung cho nhém UE, théng tin didu khién duong xudng (DCI) ma chira
thong tin thit hai lién quan dén dinh dang khe ma lién quan dén SCS tham chiéu,

trong d6 dya vao SCS tham chiéu bang hodc nhé hon SCS thir nhét ma duoc
sir dung boi UE, dinh dang khe dugc lién quan dén sb khe nhat dinh ctia SCS thu
nhét, va

trong d6 sb khe nhat dinh nay dugc lién quan dén khe ctia SCS tham chiéu.

14. Phuong tién c6 thé doc duge méy tinh lwu trit cic ma chuong trinh dé thuc

hién phuong phép theo diém 1.

15. Thiét bi dugc tao céu hinh dé didu khién thiét bi nguoi ding (UE) trong hé
théng truyén thong khong day, thiét bi nay bao gém:
bd nhd dugc tao cAu hinh dé luu trt cac 1énh; va
bd xtt Iy duoc tao cAu hinh dé diéu khién UE bang cach thyc hién céc 1énh:
nhén thong tin thi nhAt lién quan dén khoang cach séng mang phu (SCS); va
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nhén, qua kénh didu khién dudng xudng vét ly (PDCCH) chung cho nhém
UE, théng tin diéu khién dudng xudng (DCI) ma chira thong tin thir hai lién quan
dén dinh dang khe ma lién quan dén SCS tham chiéu,

trong d6, dua vio SCS tham chiéu bing hogc nho hon SCS thir nhit ma duge
st dung boi UE, dinh dang khe duoc 4p dung cho s6 khe nhét dinh cua SCS thir
nhét, va

trong d6 s6 khe nhét dinh nay dugc lién quan dén khe ctia SCS tham chiéu.
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