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(57) Sang ché dé cap dén tram co so caa hé théng truyén thong khdng day. Mi
tram co s¢ dé truyén thong khong day bao gdm: modun truyén théng; va bo xu 1y.
Bo xur Iy nay cd thé nhan bo hiéu vé phan bang thong (Bandwidth Part, BWP) tir
tram co s6, xac dinh, trén co so cta béo hiéu nay, BWP duoc kich hoat trong s6
mét hoic nhiéu BWP duoc thiét 1ap trong bang tan khong duoc cap phép, va theo
ddi kénh diéu khién duong xudng vat ly (Physical Downlink Control Channel,
PDCCH) trong BWP dugc kich hoat nay.
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Linh vue k§ thuat dwoe dé cip

Sang ché dé cap dén hé théng truyén thong khong déy. Cu thé 13, sang ché dé cap
dén phuong phap truyén/nhan cc kénh vat ly va céc tin hiéu trén co s¢ phan bang thong
(Bandwidth Part, BWP) trong hé théng truyén thong khong ddy hoat dong trong bang

tan khong duoc cAp phép, va thiét bi st dung phwong phéap nay.
Tinh trang k¥ thuit cia sang ché

Sau khi thuong mai héa hé théng truyén thong thé hé thir 4 (4th Generation, 4G),
dé dap ting nhu cdu ngay cang ting vé luu luong dit liéu khong day, cac nd luc dang
dwoc thuc hién d& phat trién cac hé théng truyén thong thé hé thir 5 (5th Generation, 5G)
m&i. Hé théng truyén thong 5G nay dugc goi 1a hé thdng truyén thong mang ngoai 4G,
hé théng LTE sau hodc hé¢ théng vO tuyén méi (New Radio, NR). DPé dat duoc tdc do
truyén dit liéu cao, cac hé théng truyén thong 5G bao gbm céc hé théng duoc hoat dong
béng cach sir dung dai song mm (millimeter Wave, mmWave) bang hodc 16n hon 6 GHz
va bao gébm hé théng truyén thong dugc hoat dong bang cach st dung dai tdn s6 nho
hon hodc bang 6 GHz dé dam bao vung phu séng dé viéc khai trién trong céc tram co

s& va céac thiét bi dau cudi dugc xem Xét.

Hé thdéng NR du 4n dbi tac thé hé th ba (3rd Generation Partnership Project,
3GPP) ning cao hi¢u qua phd ctia mang va cho phép bén cung cép truyén thong cung
cép nhidu dich vu dit lidu va thoai hon trén bang thong nhét dinh. Theo do, h¢ théng
3GPP NR duoc thiét ké dé dap tng nhu cAu truyén dit lidu va da phuong tién tbc d6 cao
ngoai hd trg lugng thoai 16n. Cac uu diém cua hé théng NR 14 c6 thong lugng cao hon

va do tré thip hon trong nén tang dong nhét, hd trg song cdng chia tan (Frequency
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Division Duplex, FDD) va song cong chia thoi (Time Division Duplex, TDD), va chi

phi van hanh thap v6i moi trudng sir dung cudi ting cudng va kién tric don gian.

Pé xir Iy tin hidu hiéu qué hon, TDD dong ctia hé théng NR c6 thé str dung phuong
phép thay dbi sb luong ky hiéu ghép kénh chia tn truc giao (Orthogonal Frequency
Division Multiplexing, OFDM) ¢6 thé dugc str dung trong dudng 1én va duong xubng
theo cac huéng luu lugng dit liéu cua cac nguoi dung & mang. Vi duy, khi luu luong
duong xudng ctia mot & mang 16n hon luu lugng dudng 1én, thi tram co s& ¢6 thé cip
phat cac ky hiéu OFDM duong xubng cho mot khe (hodc khung con). Thong tin vé chu

hinh khe can duoc truyén dén cac thiét bi dau cudi.

Pé giam bét suy hao dudong truyén séng vo tuyén va ting khoang cach truyén séng
vo tuyén trong dai mmWave, trong cac hé théng truyén thong 5G, diéu huéng chim
song, nhiéu dau vao/diu ra 16n (Massive Multiple Input/Output, Massive MIMO),
MIMO kich thude ddy da (Full Dimensional MIMO, FD-MIMO), 4ng ten mang, diéu
hudng chum séng tuong tu, diéu huéng chum song lai dé két hop diéu huéng chum song
tuong tu va diéu huéng chum séng s6, va cac cong nghé dng ten quy md l6én duge thao
luan. Ngoai ra, dé cai tién hé théng mang, trong hé thdng truyén thong 5G, nhiéu su phat
trién céng nghé lién quan dén cac 6 mang nho cai tién, cac 6 mang nho ning cao, mang
truy nhép vo tuyén dam may (Cloud Radio Access Network, Cloud RAN), mang siéu
day dac, truyén thong tur thiét bi sang thiét bi (Device to Device, D2D), truyén thong tir
xe sang moi vat (Vehicle to Everything, V2X), backhaul khong day, truyén thong mang
phi mat d4t (Non-Terrestrial Network, NTN), mang di chuyén, truyén thong hop tac, da
diém phéi hop (Coordinated Multi-Point, CoMP), loai bd nhiéu, va twong tu dugc thuc
hién. Ngoai ra, trong hé théng 5G, diéu bién FSK va QAM (QAM Modulation, FQAM)
lai va ma chdng ctra s6 trugt (Sliding Window Superposition Coding, SWSC), la cac
gian d6 didu bién ma nang cao (Advanced Coding Modulation, ACM), va da kénh mang
dai bo loc (Filter Bank Multi-Carrier, FBMC), da truy nhap khong truc giao (Non-



43708

3/108

Orthogonal Multiple Access, NOMA), va da truy nhap ma thua (Sparse Code Multiple

Access, SCMA), la cac cong nghé két ndi nang cao, dang dugc phat trién.

Trong khi d6, trong mang con ngudi lam trung tdm trong d6 con nguoi tao ra va
st dung thong tin, Internet da dugc cai tién thanh mang Internet két ndi van vat (Internet
of Things, IoT), trao d6i thong tin gitta cac thanh phén phan tan chéng han nhu céc d6i
tuong. Cong nghé Internet két ndi moi tha (Internet of Everything, IoE), két hop cong
nghé IoT vé&i cong nghé xir 1y dit li¢u 16n thong qua két nbi v6i cac may chi ddm may,
cling dang ndi 1én. D8 trién khai 10T, thi cac phan t& cong nghé ching han nhu cdng
ngh¢ cam bién, truyén thong c6 day/khong day va co so ha tdng mang, cong nghé giao
dién dich vu, va cong nghé bao mat la cin thiét, vi vy trong nhiing ndm gan day, cac
cong nghé ching han nhu mang cam bién, truyén thong tir may sang mdy (Machine to
Machine, M2M), va truyén thong dang may (Machine Type Communication, MTC) da
dugc nghién ciu d8 két ndi gitra céc dbi tuong. Trong moi trudong IoT, dich vu cong
nghé internet (Internet Technology, IT) thong minh dé thu thap va phan tich dit ligu
dugc tao ra tir cac d6i tugng duoc ndi dé tao ra gia tri moi trong cudc séng cua con
nguoi co thé duoc dé xut. Thong qua su két hop va tron 1an cong nghé thong tin
(Information Technology, IT) hién ¢6 va cac nganh cdng nghiép khac nhau, IoT co thé
dugc ap dung cho céc linh vuc chéng han nhu nha thong minh, toa nha thong minh,
thanh phé thong minh, 6td thong minh hogc 6t6 dugc két ndi, luéi dién thong minh,

cham soc stre khoe, dd gia dung thong minh, va dichvuy té nang cao.

Theo d6, nhiéu cb géng khéc nhau da dugce thuc hién dé ap dung hé théng truyén
thong 5G cho mang IoT. Vi dy, cdc cong nghé chiang han nhu mang cam bién, truyén
thong tr mdy sang may (Machine to Machine, M2M), va truyén thong dang may
(Machine Type Communication, MTC) dugc thuc hién bé‘lng cac k¥ thuat chéng han nhu
diéu huéng chum séng, MIMO, va cac ang ten mang. Ung dung ctia RAN ddm may la

cong nghé xur 1y dit liéu 16n duge mo ta & trén 1 vi du vé su két hop cong nghé 5G va
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cong nghé ToT. Noi chung, hé théng truyén thong di dong da duoc phét trién dé cung

cip dich vu thoai trong khi ddm bao hoat dong ctia nguoi dung.

Tuy nhién, hé théng truyén théng di dong dang dan mé rong khong chi dich vu
thoai ma con ca dich vu dit liéu, va hién nay no da phat trién dén mirc cung cép dich vu
dit liéu toc d6 cao. Tuy nhién, trong hé théng truyén théng di dong ma céac dich vu dang
duge cung cp, can c6 hé thong truyén thong di dong nang cao hon do hién tuong thiéu

tai nguyén va nhu cau dich vu toc do cao cua nguoi dung.

Trong nhiing nam gan ddy, v6i sy bung nd cua luu luong di dong do sy phat
trién cta cac thiét bi thong minh tré thanh kho khan cho viée d6i pho véi su tang st
dung dit liéu dé cung cdp cac dich vu truyén thong 6 mang chi sir dung céc phd tan 56

dugc cAp phép hién c6 hodc cac dai tan s dugc cap phép.

Trong trudng hop nay, phuong phap st dung phd tAn sb khong dugc cAp phép
hodc dai tan sd khong dugce cép phép (vi du, dai 2,4 GHz, dai 5 GHz hodc dai cao hon,
hoic twong tu) dé cung cép cac dich vy truyén thong 6 mang dang dugc thao luén la giai

phép cho vAn d@ thiéu pho.

Khong gidng trong cac bang tan dugc cip phép trong do cac bén cung cap dich vu
vién thong dam bao quyén st dung ddc quyén qua cac thu tuc ching han nhu déu gia,
trong céc bang tan khong duoc cap phép, nhiéu thiét bi truyén thong co thé duogc st
dung déng thoi ma khong bi han ché vé diéu kién chi tuan tht mot s6 quy dinh vé bao
vé bang tin 1ién k&. Vi ly do nay, khi bang tan khong dugc cAp phép dugce str dung cho
dich vu truyén thong 6 mang, thi kh6 dam bao chét luong truyén thong ¢ mrc do duoc
cung cép trong bang tAn duoc cap phép, va c6 kha nang gay nhidu cho cac thiét bi truyén
thong khong déy hién c6 (vi du, cac thiét bi LAN khong day) st dung bang tan khong

dugc cap phép.

Dé st dung cac cong nghé LTE va NR trong cac bang tan khong dugc cap phép,
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nghién ctru vé sy cling t6n tai voi cac thiét bi hién c6 & cac bang tan khong duoc cip
phép va chia sé hiéu qua cac kénh khong day cin dugc tién hanh trude. Thc 13, can phat
trién co ché cuing ton tai manh m& (Robust Coexistence Mechanism, RCM) sao cho cac
thiét bi str dung cac cong nghé LTE va NR trong bang thn khong dugc cip phép khong

anh huéng dén cac thiét bi hién c6 & cac bang tan khong duge cAp phép.
Ban chit k§ thuit clia sing ché
Vén dé k¥ thuat

Mot khia canh theo mot phwong an clia sang ché dé xuit phuong phép truyén/nhan
cac kénh vat 1y va cac tin hi¢u trén co s¢ phan bang thong (Bandwidth Part, BWP) trong
hé théng truyén thong khong day hoat dong trong bang tan khong duoc chp phép, va

thiét bi st dung phuwong phéap nay.
Giai phap k¥ thuat

Tram co s& cta hé thdng truyén thong khong day theo mot phuong 4n cua sang
ché bao gdm: mddun truyén thong; va bd xtt Iy duoc tao chu hinh dé didu khién modun
truyén thong nay. Bo xir Iy nay dugc tao chu hinh dé: tao cdu hinh mot hodc nhidu phan
bang thong (Bandwidth Part, BWP) cho thiét bi nguoi dung trong bang tan khong dugc
cép phép; thuc hién truy nhap kénh trong BWP duoc kich hoat trong sb mot hoic nhiéu
BWP dugc tao cdu hinh cho thiét bi ngudi dung; va khi truy nhap kénh trong BWP duoc
thuc hién thanh cong, thi truyén kénh didu khién duong xubng vat ly (Physical Downlink
Control Channel, PDCCH) dé 1ap lich kénh chia s¢ duong xudng vét 1y (Physical

Downlink Shared Channel, PDSCH) qua BWP.

Khi nhiéu BWP trong s6 mot hodc nhiéu BWP dugc tao chu hinh cho thiét bi
ngudi dung duoc kich hoat va tram co s& da thanh cong truy nhép kénh trong nhiéu

BWP trong sd cac BWP dugc kich hoat, thi bo xt ly ¢ thé truyén PDSCH trong BWP
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c6 mirc wu tidn cao nhét trong s6 cac BWP trong d6 tram co s¢ da thanh cong truy nhap

kénh.
Mirc wu tién c6 thé duge xéac dinh dya vao bang thong cia mdi trong s6 cac BWP.
Mt wu tién c6 thé duogc xac dinh dua vao chi so cia mdi trong so cac BWP.

Boxtly co thé chi kich hoat mot trong sb méot hodc nhiéu BWP duoc tao c4u hinh

cho thiét bi nguoi dung.

Khi tdp tai nguyén diéu khién (Control Resource Set, CORESET) dugc tao cAu
hinh trong BWP dugc kich hoat, thi b xtt Iy c6 thé tao cau hinh CORESET nay trong
bang thong co s& nim trong BWP dugc kich hoat. Bang thong co s& nay co thé chi bao

don vi trong d6 tram co s¢ xac dinh xem liéu kénh c6 roi hay khong.

Khi tram co s& da thanh cdng truy nhdp kénh trong nhiéu bang thong co s¢ duge
tao cAu hinh trong BWP dugc kich hoat va bao gém cac CORESET, thi bo xtr 1y c6 thé

truyén PDCCH trong CORESET cua mdt trong sb cac biang thong co sb.

Mt uu tién c6 thé duge chi dinh cho mdi trong s cdc bang thong co s bao gbm
cac CORESET. B xu 1y c6 thé xéac dinh, dya vao murc uu tién cta moi trong so cac

bang thdng co s6, bang thong co s¢ trong d6 PDCCH can duoc truyén.

Mai trong s6 cac bang thong co s& bao gbm cac CORESET c6 thé c6 mirc wu tién

duy nhit.

Nhiéu bang théng co sd trong d6 PDCCH ¢6 thé dugc truyén, trong sb cac bang
thong co s& bao gém cac CORESET, c6 thé duoc chi dinh. Khi tram co s da thanh
cong truy nhédp kénh trong nhiéu bang thong co s& trong sb cac bang thong co so dugc
chi dinh, thi bd xit 1y ¢6 thé truyén PDCCH trong CORESET clia mot trong s6 cac bang

théng co sd trong do6 viée truy nhép kénh dugc thuc hién thanh cong.
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Thiét bi ngudi ding ctia hé théng truyén thong khong day theo mot phuong 4n cua
sang ché bao gdm: modun truyén thong; va bd xir ly duge tao céu hinh d& diéu khién
mddun truyén thong nay. B xur Iy ndy duoc tao cAu hinh dé: nhan bao hiéu lién quan
dén phén biang thong (Bandwidth Part, BWP) tir tram co s&; x4c dinh, dua vao bdo hi€u
nay, BWP duogc kich hoat trong s6 mot hogc nhidu BWP dugce tao cAu hinh trong bing
tn khong dugc cip phép; va theo ddi kénh didu khidn dudng xudng vat Iy (Physical

Downlink Control Channel, PDCCH) trong BWP dugc kich hoat.

Khi nhidu BWP duoc kich hoat cho thiét bi ngudi ding, thi bd xir Iy ¢6 thé lan
luot theo ddi PDCCH trong nhiéu BWP, dga vao muc uu tién cla mdi trong sb cac
BWP, va khi PDCCH da dugc nhan trong mot trong sb cac BWP, thi ¢o thé bo qua viéc

theo di PDCCH trong cdc BWP khac BWP trong d6 PDCCH da dugc nhan.
Mic vu tién ¢6 thé duge xac dinh dua vao bang thong cla mdi trong s& cac BWP.
Mt wu tién c6 thé duge xac dinh dya vao chi sb cua mdi trong s6 cac BWP.

Chi mot trong s& mot hoic nhiéu BWP dugc tao cAu hinh cho thiét bi nguoi dung

6 thé duoc kich hoat.

Khi tip tai nguyén didu khién (Control Resource Set, CORESET) duogc tao chu
hinh trong BWP duoc kich hoat, thi CORESET nay c6 thé duoc tao cAu hinh trong bing
thong co s¢ nim trong BWP duge kich hoat. Bang thong co s nay ¢o thé chi bao don

vi trong d6 tram co s& xéac dinh xem liéu kénh co roi hay khong.

B xtr 1y c6 thé theo ddi PDCCH, dya vao murc vu tién ciia mdi trong so cac bang

thong co s& bao gdbm CORESET.

MB&i trong sb cac bing thong co s¢ bao gdm CORESET ¢6 thé c6 mc uu tién duy

nhét.

Céc bang thong co s, trong d6 PDCCH ¢o6 thé duoc truyén, trong sb cac bang

7
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théng co s& bao gff)m CORESET, co6 thé duoc chi dinh bai tram co s¢. B xir 1y ¢6 thé

theo di PDCCH trong CORESET cua mdi trong sb cac bang thong co s& duge chi dinh.

B6 xtt 1y ¢6 thé nhan PDCCH dé 1ap lich kénh chia sé duong xubng vét 1y
(Physical Downlink Shared Channel, PDSCH) va c6 thé nhan PDSCH, dya vao truong
cap phét tai nguyén (Resource Allocation, RA) cua thong tin diéu khién duong xudng
(Downlink Control Information, DCI) cta PDCCH dé 1ap lich PDSCH. Trudng RA c6
thé bao gdm trudng thir nhét chi bao bing thong co s& bao gdm tai nguyén duoc chp
phat dé truyén PDSCH, va truong thit hai chi bao tai nguyén dugc cAp phat dé truyén

PDSCH trong bing thong co s duge chi bdo boi truong thir nhat.
Hiéu qua dat dugc cla sang ché

Mot phuong 4n cla sang ché dé xuét phuong phap truyén/nhan cac kénh vat Iy va
céc tin hidu trén co s& phan bang thong (Bandwidth Part, BWP) trong hé théng truyén
thong khong diy hoat dong trong bang tan khong duoc cap phép, va thiét bi st dung

phuong phép nay.

Céac hiéu qua ¢6 lgi thu dugc tir sang ché khong bi gii han & cdc hi€u qua co loi
dwoc d& cap 6 trén, va cac hiéu qua 6 loi khac khéng dugc dé cap trong ban md ta nay
s& duoc hiéu 1 rang boi ngudi ¢ hicu biét trung binh trong linh vyc k¥ thuat ma sang

ché thudc ve.
M6 ta van tat cac hinh vé

FIG.1 minh hoa vi du vé cdu tric khung khong day duoc sir dung trong hé théng

truyén thong khong day.

FIG.2 minh hoa vi du vé cdu trac khe duong xubng (Downlink, DL)/dudng 1én

(Uplink, UL) trong h¢ théng truyén thong khong day.

FIG.3 1a so dd giai thich kénh vét Iy duge st dung trong hé théng 3GPP va phuong

8
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phap truyén tin hiéu dién hinh st dung kénh vt ly nay.

FIG.4 minh hoa khdi SS/PBCH dé khéi tao truy nhép 6 mang trong hé théng 3GPP

FIG.5 minh hoa quy trinh truyén thong tin didu khién va kénh diéu khién trong hé
théng 3GPP NR.

FIG.6 minh hoa tdp tai nguyén didu khién (Control Resource Set, CORESET)
trong d6 kénh didu khién duong xubng vat 1y (Physical Downlink Control Channel,

PUCCH) ¢6 thé dugc truyén trong hé thong 3GPP NR.

FIG.7 minh hoa phuong phép tao cAu hinh khong gian tim kiém PDCCH trong hé
thdng 3GPP NR.

FIG.8 12 so dd khai niém minh hoa két hop song mang.

FIG.9 14 so dd giai thich truyén thong mot song mang va truyén thong nhiéu séng

mang.

FIG.10 14 so dd thé hién vi du trong d6 k¥ thuat 1ap lich lién song mang duoc ap

dung.

FIG.11 minh hoa cdu hinh nhom khéi ma (Code Block Group, CBG) va énh xa tai

nguyén thoi gian tan so cia n6 theo mot phuong an cla sang ché.

FIG.12 minh hoa thu tuc trong d6 tram co s& thuc hién truyén dua vao TB hodc
truyén dwa vao CBG, va UE truyén HARQ-ACK d& phan hoi lai, theo mot phuong an

cua sang ché.

FIG.13 minh hoa mdi truong dich vu khong dugc cAp phép vd tuyén mdi (New

Radio-Unlicensed, NR-U).
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FIG.14 minh hoa phuong an v& trudong hop sip xép UE va tram co sO trong moi

treong dich vu NR-U.

FIG.15 minh hoa phuong phép truyén thong (vi du, LAN khong day) hoat dong

trong bang tan khong dugc cAp phép hién co.

FIG.16 minh hoa thii tuc truy nhap kénh dwa vao LBT kiéu 4 theo mdt phuong an

cta sang che.

FIG.17 minh hoa mdt phuong an vé phuong phap didu chinh kich thudc cta sb

tranh chip (Contention Window Size, CWS) dya vao phéan hdi HARQ-ACK.

FIG.18 13 so dd khéi minh hoa cac ciu hinh ctia UE va tram co s6 theo mét phuong

4n cua sang che.

FIG.19 thé hién trudng hop trong d6, khi tram co s theo mot phuong &n cua sang
ché tao cdu hinh BWP bao gdm mot hodc nhiéu bang thong co sd, thi tram co s& nay
truyén PDCCH trong CORESET dugc tao cAu hinh trong mdi bang théng co s va

truyén PDSCH trong BWP, trén co s¢ muc uu tién ciia mdi bang thong co so.

FIG.20 thé hién truong hop trong d6, khi BWP dugc tao c4u hinh dé bao gdm mot
hoic nhidu bang thong co s& theo mot phuong an clia sang ché, thi tram co s truyén
PDCCH trong CORESET dugc tao cAu hinh trong mdi biang théng co sd, theo cac mire

wu tién cua bang thong co s& duge chi dinh, va truyén PDSCH trong BWP.

FIG.21 thé hién trudong hgp trong d6, khi BWP dugc tao c4u hinh dé bao gdm mot
hosic nhiéu bang thong co s¢ theo mdt phuong an clia sang ché, mot hodc nhiéu bing
théng co s trong do tram co s& ¢o thé truyén PDCCH duoc chi dinh, va tram co SO
truyén PDCCH trong CORESET dugc tao cAu hinh trong mdi bang thoéng co sd, theo

bing thong co s& dugce chi dinh, va truyén PDSCH trong BWP.

M5 ta chi tiét sang ché
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Céc thuat ngit duge st dung trong ban md ta nay thé hién céc thuat ngir chung
dang dugc sir dung rong rai nhét c6 thé bang cach xem xét cac chirc nang theo sang ché,
nhung céac thuit ngit ndy co thé thay d6i phu thudc vao muc dich ctia ngudi co hiéu biét
trung binh trong linh vuc k¥ thuat nay, tp quan, va su xuét hién cta cong nghé moi.
Ngoai ra, trong truong hop cu thé, thuat ngir tuy y duge chon boi ngudi ndp don, va
trong trudng hop ndy, nghia clia n6 s€ duge mo ta trong phin mb ta twong Gmg clia séng
ché. Theo d6, du dinh rang thuat ngft duogc sir dung trong ban mo ta can duge phan tich
dua vao khong chi tén thuft ngit ma con dya vaoy nghia thuc cia thudt ngit va ndi dung

trong toan bd ban mo ta.

Trong toan bd ban md ta nay va yéu ciu bao ho theo sau, khi duge mo ta 1a mot
phan tir “dugce nbi” v6i mot phan tir khéc, thi phan tir nay ¢ thé “duge nbi truc tiép”
v6i phan tir khac hodc “duoc néi dién” v6i phan ti khac thong qua phan tir thit ba. Ngoai
ra, trir khi dugc mé ta mot cach rd rang nguoc lai, tir “bao gém” s& dugc hiéu 1a dé cap
dén su bao gdm ctia cac phdn t&r dugc néu ra nhung khong loai bo cac phan tit khéc bét
ky. Hon nita, cdc giGi han chéng han nhu "16n hon hodc béng” ho#c “nhé hon hodc
bing” dwa vao ngudng cu thé c¢6 thé duoc thay thé thich hgp twong ting bang “16n hon”

hodc “nhé hon”, theo mot sO phuong an lam vi du.

Cong ngh¢ sau co thé duoc st dung trong cac hé théng truy nhap khong day, chang
han nhu da truy nhap chia ma (Code Division Multiple Access, CDMA), da truy nhép
chia thoi (Time Division Multiple Access, TDMA), da truy nhdp chia tan truc giao
(Orthogonal Frequency Division Multiple Access, OFDMA), FDMA mot séng mang
(Single Carrier-FDMA, SC-FDMA), va tuong tu. CDMA ¢6 thé duoc trién khai bang
cong nghé khong day ching han nhu truy nhap vo tuyén mat dAt toan ciu (Universal
Terrestrial Radio Access, UTRA) hoic CDMA2000. TDMA 6 thé duoc trién khai béng
cong nghé khong day ching han nhu hé thdng truyén thong di dong toan céu (Global

System For Mobile Communications, GSM)/hé théng dich vu vo tuyén goi tdng hop
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(General Packet Radio Service, GPRS)/tdc do dit liéu tang cuong cho GSM cai tién
(Enhanced Data Rates For GSM Evolution, EDGE). OFDMA ¢6 thé duoc trién khai
bing cong nghé khong day ching han nhu IEEE 802.11(Wi-Fi), IEEE 802.16(WiMAX),
IEEE 802-20, UTRA tién hoa (Evolved UTRA, E-UTRA), va tuong tu. UTRA 1a mot
phin ciia hé théng vién thong di dong toan cau (Universal Mobile Telecommunication
System, UMTS). Tién hoa dai han (Long Term Evolution, LTE) dur 4n d6i tac thé hé thir
ba (3rd Generation Partnership Project, 3GPP) 1a mot phan ctia UMTS céi tién (Evolved
UMTS, E-UMTS) st dung cdng nghé truy nhép vo6 tuyén mit dAt cai tién (Evolved-
UMTS Terrestrial Radio Access, E-UTRA) va LTE cai tién (Advanced, A) la phién ban
cai tién ctia 3GPP LTE. V6 tuyén méi (New Radio, NR) 3GPP la h¢ thong dugc thiét
ké mot céch riéng biét véi LTE/LTE-A, va 1a hé thong hé trg bang thong rong di dong
ci tién (Enhanced Mobile Broadband, eMBB), truyén thong siéu tin cdy va do tré thép
(Ultra-Reliable and Low Latency Communication, URLLC), va céac dich vu truyén
thong may s lugng 16n (Massive Machine Type Communication, mMTC), 1a céc yéu
cAu ctia IMT-2020. D& mé ta ro rang, thi 3GPP NR dugc md ta chi yéu, nhung y tudng

k¥ thuat cla sang ché khong gi6i han & do.

Tru khi duoc chi dinh khéc di trong ban md ta nay, tram co s& ¢6 thé bao gém nut
B thé hé (Generation Node B, gNB) tiép theo duge xac dinh trong 3GPP NR. Ngoai ra,
riv khi duoc chi dinh khc di, thiét bi dAu cudi c6 thé bao gom thiét bi ngudi ding (User
Equipment, UE). Sau day, dé gitp hidu dugc phin md ta nay, mdi ndi dung duge chia
thanh cc phuong 4n va dugc md ta, nhung cdc phuong an tuong Ung cd thé dugc st
dung két hop v6i nhau. Theo séng ché, ciu hinh cua thiét bi dau cudi c6 thé chi bao céu
hinh b1 tram co s6. Cu thé 13, tram co s& ¢ thé truyén kénh hodc tin hiéu dén thiét bi
dau cudi dé thiét 1ap hoat dong cla thiét bi dau cudi nay hodc gia tri tham s6 dugc st

dung trong hé théng truyén thong khong déy.

FIG.1 minh hoa vi du vé c4u tric khung khong day duge sir dung trong hé thong
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truyén thong khong day.

Tham chiéu dén FIG.1, khung khong day (hodc khung vo tuyén) dugc su dung
trong hé théng 3GPP NR ¢6 thé c6 chiéu dai la 10 ms (AfmedNr/ 100) * Tc). Ngoai ra,
khung khong day bao gbm 10 khung con (Subframe, SF) c6 kich thudc bang nhau. Trong
ban mo ta ndy, Afma=480%10°> Hz, N=4096, Te=1/(Afref*Neref), Afrer=15%10° Hz, va
Niere=2048. Cac s6 tir 0 dén 9 co thé 1an lwot dugc cAp phét cho 10 khung con trong mot
khung khong day. Mbi khung con ¢ chidu dai 13 1 ms va c6 thé bao gdm mot hodc
nhiéu khe theo khoang cach song mang con. Cu thé hon 13, trong hé théng 3GPP NR,
khoang cach séng mang con cd thé dugc st dung 1a 15%2* kHz, va p co thé c6 gia tri
trong sb p=0,1,2,3,41a cAu hinh khoang cach séng mang con. Ttc la, 15 kHz, 30
kHz, 60 kHz, 120 kHz va 240 kHz ¢6 thé dugc st dung cho khoang cach song mang
con. Mét khung con ¢6 chidu dai 12 1 ms c6 thé bao gdm 2* khe. Trong truong hop nay,
chidu dai ciia mdi khe 1a 2 ms. Céc s tr 0 dén 2¢-1 ¢6 thé 1an luot dugc cip phat cho
2k khe trong mot khung khong day. Ngoai ra, cac sé tir 0 dén 10%2#-1 c6 thé 1an lugt
dugc cap phat cho cac khe trong mét khung con. Tai nguyén thoi gian ¢ thé duoc phan
biét boi it nhat mot trong s6 s6 hiéu khung khong day (ciing duge goi 1a chi sb khung
khong day), s6 hiéu khung con (cling dugc goi la chi sb6 khung con), va s6 hiéu khe (hogc

chi s6 khe).

FIG.2 minh hoa vi du vé cAu tric khe dudng xubng (Downlink, DL)/duong 1én
(Uplink, UL) trong hé thong truyén thong khong ddy. Cu thé 13, FIG.2 thé hién cdu trac

lu6i tai nguyén cta hé thong 3GPP NR.

C6 mot ludi tai nguyén trén mdi cdng ang ten. Tham chiéu dén FIG.2, mot khe
bao gdm céc ky hiéu ghép kénh chia tan truc giao (Orthogonal Frequency Division
Multiplexing, OFDM) trong mién thoi gian va bao gbm cac khdi tai nguyén (Resource
Block, RB) trong mién tin sb. Ky hiéu OFDM ciing c6 nghia 1a mot phan ky hiéu. Trur

khi duogc chi dinh khac di, cac ky hi€u OFDM c6 thé dugc goi don gian 1a céc ky higu.
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Mot RB bao gom 12 séng mang con lién tiép trong mién tan s&. Tham chiéu dén FIG 2,
tin hidu dugc truyén tir mdi khe ¢6 thé dugc biéu dién boi ludi tai nguyén bao gbm
Nsizet % NRBG s6ng mang con, va NSy ky higu OFDM. Trong ban mo ta nay, X =
DL khi tin hiéu nay la tin hiéu DL, va x = UL khi tin hiéu nay 1a tin hiéu UL. NSIZeHr4
bidu didn s6 lugng khéi tai nguyén (Resource Block, RB) theo thanh phan khoang cach
song mang con i (x 1a DL hogc UL), va Nslot, ., bidu dién sb Twong ky hiéu OFDM
trong mot khe. NRBg 1a s6 lugng séng mang con ciu thanh mot RB va NRB= 12. Ky
hiéu OFDM c6 thé dugc goi 1a ky hiéu OFDM dich chuyén vong (Cyclic Shift OFDM,
CP-OFDM) hoidc ky hiéu OFDM trai bién db6i Fourier roi rac (Discrete Fourier

Transform Spread OFDM, DFT-s-OFDM) theo gian dd da truy nhap.

S6 luong ky hiéu OFDM nam trong mot khe co6 thé thay doi theo chiéu dai cta
tién 6 vong (Cyclic Prefix, CP). Vi dy, trong truong hop CP thong thudong, mot khe bao
gém 14 ky hiéu OFDM, nhung trong truomg hgp CP mé rong, mot khe c6 thé bao gém
12 ky hiéu OFDM. Theo mot phuong an cu thé, CP m& rdng co thé chi duoc st dung &
khoang céch song mang con 60 kHz. Trén FIG.2, dé thuén tién cho viéc mo ta, mot khe
duogc tab cAu hinh c6 14 ky hiéu OFDM béng céch 14y vi du, nhung cac phuong an cia
sang ché c6 thé dugc 4p dung theo cach tuong tu Vi khe ¢6 s luong ky hiéu OFDM
khac nhau. Tham chiéu dén FIG.2, m&i ky hiéu OFDM bao gom N¥*Hgigx* Nt song
mang con trong mién tin sb. Kiéu séng mang con c6 thé dugc chia thanh séng mang
con dit liéu dé truyén dit liéu, song mang con tin hi€u tham chiéu dé truyén tin hiéu tham
chiéu, va dai tan an toan. Tén s6 séng mang ciing dugc goi la tan sb trung tAm (center

frequency, fc).

Mbt RB c¢6 thé duge xac dinh béi NRB, (vi du, 12) séng mang li€n tiép trong mién
tan s6. Pé tham khao, tai nguyén duoc tao céu hinh bang mot ky hiéu OFDM va mot
séng mang con ¢o thé duoc goi 1a thanh phﬁn tai nguyén (Resource Element, RE) hoac

am thanh. Do do, m¢t RB ¢o thé dugc tao cau hinh bang Ny * NRBg thanh phan tai
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nguyén. Mdi thanh phan tai nguyén trong ludi tai nguyén c6 thé dugc xac dinh duy nhat
b&i cip chi sb (k, 1) trong mdt khe. k c6 thé 1a chi s& dugc gan tir 0 dén Ne7eHgrq ¥ NRB,
- 1 trong mién tan s, va 1 ¢6 thé 1a chi s6 dugc gén tir 0 dén Nl - 1 trong mién thoi

gian.

DPé UE nhan tin hiéu tr tram co s& hodc truyén tin hiéu dén tram co so, thi thoi
gian/tan s6 ctia UE ¢6 thé duoc ddng bd hoa vai thoi gian/tan s cua tram co s6. Diéu
ndy 1a vi khi tram co s& va UE dugc d6ng bd hoéa, thi UE c6 thé x4c dinh cac thong sb
thor gian va tAn s6 cAn thiét dé giai diéu bién tin hiéu DL va truyén tin hiéu UL ¢ ding

thoi diém.

M&i ky hiéu ctia khung vo tuyén duge st dung trong song cong chia thoi (Time
Division Duplex, TDD) hodc phd khong ghép cip 6 thé duge tao cAu hinh bang it nhét
mdt trong s6 ky hiéu DL, ky hiéu UL, va ky hi¢u linh hoat. Khung v0 tuyén dugc st
dung 1am séng mang DL trong song cong chia tan (Frequency Division Duplex, FDD)
hodc phé ghép cap co thé dugc tao cu hinh bﬁng ky hiéu DL hodc ky hiéu linh hoat, va
khung vo tuyén duge st dung 1am séng mang UL ¢6 thé duge tao ciu hinh bang ky hiéu
UL hoic ky hiéu linh hoat. Trong ky hiéu DL, truyén DL 1a kha thi, nhung truyén UL 1a
khong kha thi. Trong ky hiéu UL, truyén UL 14 kha thi, nhung truyén DL 1a khong kha
thi. Ky hiéu linh hoat c6 thé duge x4c dinh dé dugc st dung lam DL hogc UL theo tin

hiéu.

Thong tin vé kiéu ciia mdi ky hiéu, tirc 1, thong tin bieu dién mot ky hiéu bat ky
trong sb céc ky higu DL, ky hiéu UL, va ky hi¢u linh hoat, c6 thé dugc tao ciu hinh bang
tin hiéu diéu khién tai nguyén vo tuyén (Radio Resource Control, RRC) 6 mang chung
hoic riéng. Ngoai ra, thong tin v& kiéu ctia mdi ky hiéu c6 thé con duoc tao ciu hinh
bang tin hiéu RRC UE riéng hogc chuyén dung. Tram co s& thong béo, bang céch st
dung cac tin hiéu RRC 6 mang riéng, i) chu ky cAu hinh khe 6 mang cu thé, ii) 36 lugng

khe chi véi cac ky hiéu DL tir dAu chu k¥ céu hinh khe 6 mang cu thé, iii) sb luong ky
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hiéu DL tir ky hi¢u thu nhét cta khe ngay sau khe chi ¢6 cac ky hi¢u DL, iv) sb luong
khe chi ¢6 cac ky hi¢u UL tur cudi chu ky cua chu hinh khe 6 mang cu thé, vav) sb lugng
ky hiéu UL tu ky hiéu cubi cung cua khe ngay trude khe chi véi ky hi¢u UL. Trong ban
md ta ndy, cac ky hi¢u khong dugc tao cAu hinh bang mot ky hiéu bét ky trong s ky

hiéu UL va ky hiéu DL la céc ky hiéu linh hoat.

Khi théng tin v& kiu ky hiéu dugc tao cdu hinh bing tin hi¢u RRC UE riéng, thi
tram co s& ¢6 thé bao hiéu ky hiéu linh hoat 1a ky hiéu DL hay 1a ky hiéu UL trong tin
hiéu RRC 6 mang riéng. Trong trudong hop nay, tin hiu RRC UE riéng c6 thé khong
thay d6i ky hiéu DL hogc ky hiéu UL dugc tao cAu hinh bang tin hiéu RRC 6 mang riéng
thanh kidu ky hiéu khéc. Tin hiéu RRC UE riéng c6 thé béo hiéu s6 lwong ky hidu DL
trong s& N3y ky hiéu ctia khe twong (g cho mdi khe, va sd lugng ky hiéu UL trong
s6 Nelet . ky hidu cua khe tuong Gng. Trong truong hop nay, ky hiéu DL cua khe co6
thé duoc tao cAu hinh lién tiép bing ky hiéu thir nhat dén ky hiéu tht i cua khe. Ngoai
ra, ky hiéu UL ctia khe ¢ thé duoc tao cu hinh lién tuc bang ky hiéu thi ] dén ky hiéu
cudi cing cta khe nay (trong do i <j). Trong mot khe, céc ky hiéu khong duge tao cau
hinh bing mot ky hidu bat ky trong sé ky hiéu UL va ky hiéu DL 1a cac ky hi¢u linh

hoat.

Kiéu ky hiéu dugc tao cau hinh bang tin hiéu RRC & trén c6 thé dugc goi 1a cdu
hinh DL/UL ban tinh. Trong c4u hinh DL/UL bén tinh trude d6 duogc tao cAu hinh bé’mg
céc tin hiéu RRC, ky hiéu linh hoat ¢6 thé duoc biéu thi 1a ky hiéu DL, ky hi¢u UL, hodc
ky hiéu linh hoat thong qua thong tin dinh dang khe (Slot Format Information, SFI) dong
dugc truyén trén kénh didu khién DL vt ly (Physical DL Control Channel, PDCCH).
Trong truong hop ndy, ky hiéu DL hogc ky hi¢u UL duoc tao cAu hinh bing tin hiéu
RRC khong dugc thay d6i thanh kiéu ky hiéu khac. Bang 1 minh hoa vi du SFI dong ma

tram co s& ¢6 thé biéu thi cho UE.

Bang 1:
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Heo Sb luong ky hiéu trong mot khe B S4 luong ky hiéu trong mot khe
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Trong bang 1, D biu thi ky hiéu DL, U biéu thi ky hi¢u UL, va X biéu thi ky hiéu
linh hoat. Nhu duoc thé hién trong bang 1, hai chuyén d6i DL/UL trong mét khe co thé

dugc cho phép.

FIG.3 1a so dd giai thich kénh vat Iy dugc st dung trong hé théng 3GPP (vi du,

NR) va phuong phap truyén tin hiéu dién hinh st dung kénh vt ly nay.

Néu nguén cta UE duoc bat hodac UE cim trén mot 6 mang mai, thi UE thuc hién
tim kiém 6 mang ban dau (bude S101). Cu thé 13, UE c6 thé d6ng bd hoa voi BS trong
tim kiém 6 mang ban dau. D6i véi didu nay, UE ¢ thé nhén tin hiéu df”)ng b hoda so cép
(Primary Synchronization Signal, PSS) va tin hiéu dong bo hoa thir cip (Secondary
Synchronization Signal, PSS) tir tram co s& d& ddng bo hoa voi tram co s6, va thu thong
tin chdng han nhu ID 6 mang. Sau do, UE ¢6 thé nhan kénh phat rong vt ly tur tram co

s& va thu thong tin phét rdng trong 6 mang nay.
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Khi hoan thanh tim kiém 6 mang ban dau, thi UE nhan kénh chia sé dudng xudng
vat Iy (Physical Downlink Shared Channel, PDSCH) theo kénh didu khién duong xudng
vét Iy (Physical Downlink Control Channel, PDCCH) va thong tin trong PDCCH, aé
UE c6 thé thu thong tin hé thdng cu thé hon thong tin hé théng dugc thu thong qua tim
kiém 6 mang ban dau (S102). O ddy, thong tin h¢ thong duge nhan boi UE 1 thong tin
hé thdng 6 chung cho hoat dong binh thudng cta UE trong 16p vét ly trong didu khién
tai nguyén vo tuyén (Radio Resource Control, RRC) va dugc tham chiéu dé duy tri thong

tin hé thdng, hodc khdi thong tin hé théng (System Information Block, SIB) 1 dugc goi.

Khi UE truy nhap ban dAu vao tram co s& hodc khong c6 cac tai nguyén vo tuyén
dé truyén tin hiéu (tirc 1a UE & ché do RRC_IDLE), thi UE ¢6 thé thuc hién quy trinh
truy nhap ngau nhién vao tram co s& (cac budc tir S103 dén S106). Trudc tién, UE co
thé truyén phan dau théng qua kénh truy nhap ngau nhién vat ly (Physical Random
Access Channel, PRACH) (buéc S103) va nhan thong diép phan hdi cho phan dau tir
tram co s thong qua PDCCH va PDSCH tuong tng (buéc S104). Khi thong diép phan
hdi truy nhap ngiu nhién hop 1¢ duge nhén b&i UE, thi UE truyén dit liéu bao gbm ma
dinh danh cta UE va tuong tu dén tram co s& théng qua kénh chia sé¢ dudong 1én vat ly
(Physical Uplink Shared Channel, PUSCH) dugc biéu thi boi cép phép UL duge truyén
théng qua PDCCH tir tram co s& (budce S105). Tiép theo, UE doi dé nhan PDCCH lam
chi béo cia tram co s& dé phan giai xung dot. Néu UE nhén thanh cong PDCCH thong
qua ma dinh danh cta UE (budc S106), thi quy trinh truy nhép ngiu nhién dugc két
thac. UE ¢6 thé nhan thong tin hé thdng UE riéng cho hoat dong binh thuong cia UE
trong 16p vt ly trong 16p RRC trong qua trinh truy nhap ngau nhién. Khi UE thu dugc
thong tin hé théng UE riéng, thi UE chuyén sang ché do két ndi RRC (ché do

RRC_CONNECTED).

Lép RRC duoc sir dung dé tao hodc quan 1y thong tin dé didu khién két ndi gitra

UE va mang truy nhap vo tuyén (Radio Access Network, RAN). Chi tiét hon, tram co
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s& va UE, trong 16p RRC, ¢6 thé thuc hién thong tin hé théng 0 mang phat rong duoc
yéu cau béi mdi UE trong mot & mang, quan ly tinh di dong va chuyén giao, bao céo do
luong cua UE, quan ly Ivu trit bao gbm quan ly kha nang UE va quan ly thiét bi. Thong
thudng, tin hiéu RRC khong bi thay dbi va duogc duy tri khoang thoi gian kha dai do chu
ky cap nhat tin hiéu duoc phat trong 16p RRC dai hon khoang thoi gian truyén

(Transmission Time Interval, TTI) trong 16p vatly.

Sau quy trinh dugc mod ta & trén, UE nhan PDCCH/PDSCH (budc S 107) va truyén
kénh chia sé duong 1én vit Iy (Physical Uplink Shared Channel, PUSCH)/kénh diéu
khién duong 1én vat ly (Physical Uplink Control Channel, PUCCH) (budc S108) la quy
trinh truyén tin hiéu UL/DL chung. Cu thé 13, UE c6 thé nhn thdng tin diéu khién duong
xudng (Downlink Control Information, DCI) thong qua PDCCH. DCI ¢6 thé bao gdm
thong tin didu khién ching han nhu thong tin cép phat tai nguyén cho UE. Ngoai ra, dinh
dang ctia DCI ¢o thé thay ddi phu thudc vao muc dich sir dung. Thong tin didu khién
dudng 1én (Uplink Control Information, UCI) ma UE truyén dén tram co s6 thong qua
UL bao gbm tin hiéu DL/UL ACK/NACK, chi bio chat luong kénh (Channel Quality
Indicator, CQI), chi sé ma trén tién ma héa (Precoding Matrix Index, PMI), chi bdo thi
hang (Rank Indicator, RI), va tuong tu. Trong ban md ta nay, CQI, PMI, va R7771 co
thé nim trong thong tin trang thai kénh (Channel State Information, CSI). Trong hé
théng 3GPP NR, UE c6 thé truyén thong tin didu khién ching han nhu HARQ-ACK va

CSI dugc md ta & trén thong qua PUSCH va/hodc PUCCH.

FIG.4 minh hoa khéi SS/PBCH dé truy nhap 0 mang ban dAu trong hé thong 3GPP

Khi nguén duoc tat hodc muén truy nhip 6 mang mdi, thi UE ¢6 thé thu dugc
ddng bd hoa thoi gian va tan sd voi 6 mang nay va thuc hién quy trinh tim kiém 6 mang
ban dau. UE c6 thé phat hién ma nhén dang 6 vat ly Neelly ciia 6 ndy trong qua trinh tim

kiém 6. Dbi v6i diéu nay, UE c6 thé nhan tin hiéu dong bd hoa, vi dy, tin hiéu dong bo
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hoa so cip (Primary Synchronization Signal, PSS) va tin hiéu ddng bd hoa tha cAp
(Secondary Synchronization Signal, PSS), tir tram co s&, va ddng bo hoa voi tram co so.
Trong truong hop nay, UE ¢o thé thu duoc thong tin ching han nhu ma nhan dang

(Identity, ID) 6 mang.

Tham chiéu dén FIG.4(a), tin hidu déng bd hoa (Synchronization Signal, SS) s&
dwoc md ta chi tiét hon. Tin hiéu ddng b hoéa c6 thé duge phan loai thanh PSS va SSS.
PSS c¢6 thé duge st dung dé thu duoc déng bd hoa mién thoi gian va/hodc déng bo hoa
mién tan s6, ching han nhu ddng bo héa ky hiéu OFDM va ddng bo hoa khe. SSS ¢
thé duoc st dung dé thu ddng bo hoa khung va ID nhém 6 mang. Tham chiéu dén
FIG.4(a) va bang 2, khi SS/PBCH c6 thé dugc tao cu hinh bang 20 RB lién tiép (=
240 s6ng mang con) trén truc tAn sd, va c6 thé duoc tao cAu hinh bang 4 ky hiéu OFDM
lién tiép trén tryc thoi gian. Trong truong hop nay, trong khdi SS/PBCH, PSS duoc
truyén trong ky hiéu OFDM thir nhét va SSS duoc truyén trong ky hiéu OFDM thir ba
thong qua cac séng mang con thur 56 dén 182. Trong ban md ta nay, chi s6 séng mang
con thép nhét ctia khdi SS/PBCH duge danh s6 tir 0. Trong ky hiéu OFDM tht nhét ma
PSS dugc truyén, tram co SO kh@ng.truyén tin hiéu thong qua cdc song mang con con
lai, trc 13, cac séng mang con tur thir 0 dén 55 va thtr 183 dén 239. Ngoai ra, trong ky
hiéu OFDM tht ba ma SSS duoc truyén, tram co s& khong truyén tin hiéu thong qua
céac séng mang con tir thir 48 dén 55 va tir thir 183 dén 191. Tram co s& truyén kénh phat
rong vat Iy (Physical Broadcast Channel, PBCH) thong qua RE con lai ngoai tru tin hiéu
& trén trong khdi SS/PBCH.

Bang 2:
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Kénh S6 lwgng ky hidu OFDM / lién quan S6 lwgng séng mang k& /
hoic tin dén bt diu khéi SS/PBCH lién quan dén bit diu khéi SS/PBCH
hidu
PSS 0 56, 57, .., 182
555 2 56, 57, ..., 182
Thiét lap 0 0.1, ... 55, 183, 184, .., 239
thanh 0 2 48, 49, .., 55, 183, 184, ., 191
1,3 0,1, ... 239
PBCH 0,1, ... 47,
2 192, 193, .., 239
cho PBCH 2 ST R
192+v.196+v... 236 +v

21/108

SS cho phép tong 1008 ID 6 mang 16p vat Iy duy nhat duge nhém thanh 336 nhém

m3 dinh danh 6 mang 16p vét ly, mdi nhém bao gdm ba ma dinh danh duy nhét, thong

qua su két hop ctia ba PSS va SSS, cu thé 13, dé mi ID 6 mang 16p vat Iy chi la mot

phan ctia mdt nhém ma dinh danh 6 mang 16p vat ly. Do d6, ID 6 mang 16p vat ly Neellp

— 3N + N®pp ¢6 thé duge xéc dinh duy nhét béi chi s6 NWp trong khoang tir 0 dén

335 biéu thi nhém ma dinh danh 6 mang 16p vat Iy va chi $6 N@pp trong khoang tir 0

dén 2 bidu thi ma dinh danh 16p vat Iy trong nhém ma dinh danh 6 mang 16p vatly. UE

6 thé phat hién PSS va nhén dang mot trang s6 ba mi dinh danh 16p vét ly duy nhét.

Ngoai ra, UE ¢o thé phat hién SSS va nhén dang mdt trong $6 336 ID 6 mang 16p vat Iy

dwoc lien két v6i ma dinh danh 16p vét ly. Trong truong hop nay, chudi dpss(n) ctia PSS

nhu sau.

dpys (n)=1-2x(m)

m= (n+43N§§

)mod127

0<n<127

Trong ban mo ta nay,

x(i +7)= (x(i +4)+ x(i))m‘)dz va duogc cho ¢ dang

[6) +{5) (@) x() x(2) »1) x©)=f 11011 0]

Ngoai ra, chudi dsss(n) cia SSS nhu sau.
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dyss (1) = [1- 2, ((n+ mg )mod 127)[1 - 2x, (2 + m; )mod 127)]
Nip @
my = 15 iz— +5NID
m, = N mod112

0<n<127

xo (i + 7)= (xo(i +4)+x0(i))mod2

I AY _ s /. 2\ /. .
Trong ban md ta nay, 1 +7)=(a i+ +x{i)mod2

va dugce cho & dang

[x6(6) x0(5) x(4) x(3) x0(2) xo(1) x0(0)]
[(6) %) x@) x6) x@) xl) xo)

o o000 0 I
o o000 0 1]

I

Khung vo tuyén c6 chidu dai 10 ms c6 thé dugc chia thanh hai nira khung c6 chiéu
dai 5 ms. Tham chiéu dén FIG.4(b), ph'?m mo ta s& dugc thuc hién vai khe trong do cac
khdi SS/PBCH dugc truyén trong mdi ntra khung. Khe trong do khdi SS/PBCH dugc
truyén c6 thé 1a mot bét k¥ trong sé cac trudng hop A, B, C, D, va E. Trong truong hop
A, khoang c4ch song mang con bang 15 kHz va thoi diém bét dau cta khdi SS/PBCH
1a ky hiédu tht ({2, 8} + 14*n). Trong truong hop nay, n=0hodc 1 & tAn sb song mang
bé“lng 3 GHz hodc nh6 hon. Ngoai ra, ¢ thé1lan=0,1,2,3 & cac tan sb song mang trén
3 GHz va duéi 6 GHz. Trong trudng hop B, khodng cach song mang con bang 30 kHz
va thoi diém bit ddu cua khédi SS/PBCH 1a {4, 8, 16,20} +28*n. Trong truong hop nay,
n=0 & tan sd séng mang nhd hon hodc bang 3 GHz. Ngoai ra, c6 thé1lan=0, 1 & cac
tan sb séng mang trén 3 GHz va duéi 6 GHz. Trong truong hop C, khoang cach song
mang con bing 30 kHz va thoi diém bét dau ciia khéi SS/PBCH 14 ky hiéu thtr ({2, 8}
+ 14*n). Trong trudng hop nay, n =0 hodc 1 ¢ tn sd séng mang nho hon hodc bang 3
GHz. Ngoai ra, ¢ thé1lan=0,1, 2,3 & céc tan sb song mang trén 3 GHz va dudi 6
GHz. Trong trudong hop D, khoang cach song mang con bang 120 kHz va thoi diém bét
dhu ciia khdi SS/PBCH 12 ky hiéu thir ({4, 8, 16, 20} + 28*n). Trong truong hop nay, 6
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tan sd séng mang 16n hon hodc béng 6 GHz,n=0,1,2,3,5,6,7, 8,10, 11, 12, 13, 15,
16, 17, 18. Trong truong hop E, khodng céch song mang con bang 240 kHz va thoi diém
b4t diu ctia khéi SS/PBCH la ky hiéu thir ({8, 12, 16, 20, 32, 36, 40, 44} + 56*n). Trong

truong hop nay, ¢ tin sd séng mang 16n hon hodc béng 6 GHz,n=0,1,2,3,5,6,7, 8.

FIG.5 minh hoa quy trinh truyén thong tin didu khién va kénh diéu khién trong hé
théng 3GPP NR. Tham chiéu dén FIG.5(a), tram co s& ¢6 thé thém mit na kiém tra phén
du tudn hoan (Cyclic Redundancy Check, CRC) (vi du, hoat dong XOR) v6i ma dinh
danh tam thoi mang vO tuyén (Radio Network Temporary Identifier, RNTI) vao thong
tin diéu khién (vi dy, thong tin didu khién duong xudng (Downlink Control Information,
DCI)) (bude S202). Tram co s& ¢6 thé xdo tron CRC véi gia tri RNTI duge x4ac dinh
theo muc dich/dich cia mdi thdng tin didu khién. RNTI chung duge st dung bdi mot
hozc nhiéu UE ¢6 thé bao gdm it nhit mot trong s6 RNTI thong tin hé théng (System
Information RNTI, SI-RNTI), RNTT tim goi (Paging RNTI, P-RNTT), RNTI truy nhap
ngau nhién (Random Access RNTI, RA-RNTI), va RNTI didu khién cong suét truyén
(Transmit Power Control RNTI, TPC-RNTI). Ngoai ra, RNTI UE riéng ¢6 thé bao gdbm
it nhat mot trong s6 RNTI 6 mang tam thoi (Cell Temporary RNTI, C-RNTI), va CS-
RNTI. Sau d6, tram co s& co thé thuc hién thich tng tdc do (bude S206) theo luong tai
nguyén dugc st dung @2 truyén PDCCH sau khi thyc hién ma hoa kénh (vi du, ma hoéa
cuc) (budc S204). Sau do, tram CO s& c6 thé ghép kénh (cac) DCI dwa vao cAu tric
PDCCH dua trén phdn tir kénh diéu khién (Control Channel Element, CCE) (buéc
S208). Ngoai ra, tram co s ¢0 thé 4p dung quy trinh bd sung (bude S210) ching han
nhu xao tron, didu bién (vi du, QPSK), dan xen, va tuong ty voi (cac) DCI duoc ghép
kénh, va sau d6 anh xa (cdc) DCI dén tai nguyén d8 duogc truyén. CCE 1a don vi tai
nguyén co ban cho PDCCH, va mot CCE ¢6 thé bao gém nhiéu (vi du, sdu) nhom thanh
phan tai nguyén (Resource Element Group, REG). Mot REG ¢6 thé duoc tao cAu hinh
véi cac RE (vi du, 12). S6 lwgng CCE duoc sur dung cho mdt PDCCH ¢6 thé duoc xac

dinh 13 mitc két hop. Trong h¢ thong 3GPP NR, mirc két hop 1a 1, 2, 4, 8, hodc 16 c6

23



43708 24/108

thé dugc st dung. FIG.5(b) 1a so db lién quan dén mirc két hop CCE va ghép kénh cuia
PDCCH va minh hoa kidu mitrc két hgp CCE dugc st dung cho mot PDCCH va (céc)

CCE duogc truyén trong ving didu khién theo do.

FIG.6 minh hoa tip tai nguyén didu khién (Control Resource Set, CORESET) ma
kénh didu khién duong xudng vat Iy (Physical Downlink Control Channel, PUCCH) c6

thé dugc truyén trong hé théng 3GPP NR.

CORESET la tai nguyén thoi gian-tn sé trong d6 PDCCH, tirc 14, tin hiéu diéu
khién cho UE, duoc truyén. Ngoai ra, khong gian tim kiém dugc mo ta sau diy co6 thé
duoc anh xa dén mot CORESET. Do d6, UE ¢6 thé theo doi mién thoi gian-tén sb duoc
chi dinh 1a CORESET thay vi theo doi tht ca cac dai tAn s6 dé nhan PDCCH, va gidi ma
PDCCH duoc anh xa dén CORESET. Tram co s& ¢ thé tao cAu hinh mot hodc nhiéu
CORESET cho mdi 6 mang UE. CORESET c6 thé dugc tao ciu hinh v6i ba ky hiéu lién
tiép trén truc thoi gian. Ngoai ra, CORESET c6 thé duoc tao cau hinh trong cac don vi
ciia sau PRB lién tiép trén truc tan s6. Theo phuong 4n trén FIG.5, CORESET#1 dugc
tao cdu hinh bang cac PRB lién tiép, va CORESET#2 va CORESET#3 duoc tao chu
hinh bing cdc PRB khong lién tiép. CORESET c6 the dugc dat trong Ky hiéu bat ky
trong khe. Vi dy, theo phuong 4n trén FIG.5, CORESET#1 bét dAu & ky hiéu thir nhit
ctia khe, CORESET#2 bit diu & ky hi¢u th ndm cta khe, va CORESET#9 bt dau &
ky hiéu tht chin cua khe.

FIG.7 minh hoa phuong phéap thiét 1ap khong gian tim kiém PUCCH trong hé
théng 3GPP NR.

D& truyén PDCCH dén UE, thi mdi CORESET c6 the ¢6 it nhét mot khong gian
tim kiém. Theo mot phuong én cla sang ché, khong gian tim kiém 1a tap hop tAt ca cic
tai nguyén thoi gian-tan s6 (sau day 1a cac ung vién PDCCH) thong qua PDCCH cua

UE ¢6 kha nang duoc truyén. Khong gian tim kidm c6 thé bao gdm khong gian tim kiém
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chung ma UE caa 3GPP NR can dé tim kiém chung va UE riéng hodc khong gian tim
kiém UE riéng ma UE riéng cin dé tim kiém. Trong khong gian tim kiém chung, UE c6
thé theo d3i PDCCH duoc thiét 1ap dé tit ca cac UE trong mot 6 mang thudc cung tram
co s& tim kiém chung. Ngoai ra, khong gian tim kiém UE riéng c6 thé dugc thiét 1ap cho
m3i UE d8 cac UE theo dsi PDCCH duoc cip phat cho mdi UE 6 vi tri khong gian tim
kiém khéc nhau theo UE. Trong trudng hop khong gian tim kiém UE riéng, khong gian
tim kiém gitra cac UE c6 thé dugc chong lip mot phan va dugc cAp phat do vang didu
khién gi6i han trong d6 PDCCH ¢6 thé duoc cip phat. Viéc theo ddi PDCCH bao gdm
giai md mu dbi voi cac tng vién PDCCH trong khong gian tim kiém. Khi giai ma mu
thanh cong, thi c6 thé thé hién ring PDCCH dugc phét hién/duge nhan (thanh cong) va
khi giai ma mi thét bai, c6 thé thé hién ring PDCCH khong dugc phat hién/khong duge

nhén, hodc khong dugc phat hién/dugc nhan thanh cong.

Pé thuén tién cho viéc giai thich, PDCCH duogc x4o tron voi RNTI chung nhom
(Group Common, GC) da biét trude d6 bdi mot hodc nhidu UE d truyén thong tin diéu
khién DL dén mot hodc nhiéu UE dugc goi 1a PDCCH chung nhom (Group Common,
GC) hoac PDCCH chung. Ngoai ra, PDCCH dugc x40 tron voi RNTI thiét bi dau cudi
riéng ma UE riéng da biét dé truyén thong tin 14p lich UL hodc thong tin 14p lich DL dén
UE riéng duoc goi la PDCCH UE riéng. PDCCH chung c6 thé ndm trong khong gian
tim kiém chung, va PDCCH UE chung c6 thé ndm trong khong gian tim kiém chung

hoic PDCCH UE chung.

Tram co s& ¢cO thé bao hiéu cho mdi UE hodc nhém UE thong qua PDCCH vé
thong tin (trc 1a, cip phép DL) lién quan dén cip phét tai nguyén cta kénh tim goi
(Paging Channel, PCH) va kénh chia sé dudng xubng (Downlink-Shared Channel, DL-
SCH) la kénh truyén hodc thong tin (tic 13, cip phép UL) lién quan dén cép phat tai
nguyén ctia kénh chia sé duong 1én (Uplink-Shared Channel, UL-SCH) va yéu cau lap

tu dong lai (Hybrid Automatic Repeat Request, HARQ). Tram co s6 ¢ thé truyén khoi
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véan chuyén PCH va khéi van chuyén DL-SCH thong qua PDSCH. Tram co s¢ ¢6 thé
truyén dir liéu ngoai trir thong tin diéu khién cu thé hoc dit liéu dich vu cu thé thong
qua PDSCH. Ngoai ra, UE c6 thé nhan dit liéu ngoai trir thong tin didu khién cu thé hoic

dit lidu dich vu cu thé thong qua PDSCH.

Tram co s& c6 thé bao gdm, trong PDSCH, thong tin vé dit liéu PDSCH UE (m6t
hogc nhidu UE) dugc truyén va cach dit liéu PDSCH dugc nhén va dugc giai ma boi UE
twong g, va truyén PDCCH. Vi du, gia st rang DCI duoc truyén trén PDCCH riéng
1a CRC duoge chén boi RNTI ciia "A", va DCI biéu thi ring PDSCH dugc cip phat cho
tai nguyén vo tuyén (vi duy, vi tri tn s6) ctia "B" va biéu thi thong tin dinh dang truyén
(vi du, kich thude khdi van chuyén, gian dd diéu bién, thong tin ma hoéa, v.v.) cua "C".
UE theo d3i PDCCH bing cach st dung thong tin RNTI ma UE co. Trong truong hop
nay, néu c6 UE thyc hién gidi ma mu PDCCH bang cach st dung RNTI "A", thi UE
rihefm PDCCH, va nhian PDSCH duoc bidu thi boi "B" va "C" thong qua thong tin

PDCCH dugc nhan.

Bang 3 thé hién phuong an ciia kénh diéu khién dudng 1én vat 1y (Physical Uplink

Control Channel, PUCCH) dugc st dung trong hé thdng truyén thong khong déy.

Béng 3:
Pinh dang PUCCH | Chiéu dai ctia cac ky hi¢u OFDM S6 lugng bit
0 1-2 <2
1 4-14 <2
2 1-2 >2
3 4-14 2
4 4-14 >2

PUCCH c¢6 thé dugc st dung dé truyén thong tin didu khién UL (UL Control

Information, UCI) sau.

- Yéu cau l4p lich (Scheduling Request, SR): Thong tin dugc st dung dé yéu cau
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tai nguyén UL UL-SCH.

- HARQ-ACK: Phan hdi dén PDCCH (biéu thi giai phong DL SPS) va/hodc phan
hdi dén khéi van chuyén (Transport Block, TB) DL trén PDSCH. HARQ-ACK chi bao
xem liéu thong tin dugce truyén trén PDCCH hay PDSCH dugc nhan thanh cong. Phan
hdi HARQ-ACK bao gdm ACK dwong (don gian 1a ACK), ACK &m (sau day 1a NACK),
truyén gian doan (Discontinuous Transmission, DTX), hoic NACK/DTX. Trong ban
mé ta ndy, thuit nglt HARQ-ACK dugc st dung cung v6i HARQ-ACK/NACK va
ACK/NACK. Néi chung, ACK c6 thé dugc biéu dién boi gid trj bit 1 va NACK c6 thé

duoc biéu dién béi gid tri bit 0.

- Thong tin trang thai kénh (Channel State Information, CSI). Thong tin phan hoi
trén kénh DL. UE tao ra thong tin phan hdi nay dua vao tin hiéu tham chiéu (Reference
Signal, RS) CSI dugc truyén béi tram co s¢. Thong tin phan héi lién quan dén nhiéu dau
vao dau ra (Multiple Input Multiple Output, MIMO) bao gdm chi bao hang (Rank
Indicator, RI) va chi bdo ma trdn tién ma héa (Precoding Matrix Indicator, PMI). CSI

c6 thé duoc chia thanh Phin CSI 1 va Phan CSI 2 theo thong tin dugc biéu thi bsi CSI.

Trong hé théng 3GPP NR, ndm dinh dang PUCCH ¢6 thé duoc st dung dé hd tro
cac trudong hop dich vu khac nhau, cac mdi truong kénh khac nhau, va cac cAu trac

khung.

Dinh dang PUCCH 0 1a dinh danh c6 thé phan phoi thong tin HARQ-ACK 1-bit
hoic 2-bit hodc SR. Pinh dang PUCCH 0 ¢6 thé duge truyén qua mdt hogc hai ky hiu
OFDM trén truc thoi gian va mot PRB trén truc tin sb. Khi dinh dang PUCCH 0 duoc
truyén trong hai ky hiéu OFDM, thi cung chudi trén hai ky hiéu c6 thé dugc truyén thong
qua cic RB khéc nhau. Trong truong hop nay, chudi c6 thé 1a chudi dugc dich chuyén
vong (Cyclic Shift, CS) tur chudi co s& duoc st dung theo dinh dang PUCCH 0. Thong

qua didu nay, UE c6 thé thu duoc khuéch dai phan tép tAn s6. Chi tiét hon, UE c6 thé

27



43708

28/108

xéac dinh gia tri dich chuyén vong (Cyclic Shift, CS) mes theo UCT Myit bit (Mbie = 1 hodc
2). Ngoai ra, chudi co s& ¢6 chidu dai 1 12 ¢6 thé dugce truyén bing cach 4nh xa chudi
duoc dich chuyén vong dua vao gia tri CS dinh trudc mes dén mot ky hiéu OFDM va 12
RE ctua mot RB. Khi s6 luwong dich chuyén vong kha dung ddi v6i UE 13 12 va Myt = 1,
thi UCI 1 bit 0 va 1 ¢6 thé 13n Iuot duge anh xa dén hai chudi duge dich chuyén vong
c6 chénh Iéch 1;‘1 6 trong gia tri dich chuyén von goai ra, khi My = 2, thi UCI 2 bit

00,01, 11 va 10 co thé 1an lugt duoc 4nh xa dén bdn chudi dich chuyén vong ¢6 chénh

léch 1a 3 trong céc gia tri dich chuyén vong.

Dinh dang PUCCH 1 ¢6 thé phan phéi thong tin HARQ-ACK 1-bit hodc 2-bit
hoic SR. Dinh dang PUCCH 1 ¢6 thé dugc truyén qua cac ky hiéu OFDM lién tiép trén
truc thoi gian va mot PRB trén truc tan s6. O day, sb luong ky hiéu OFDM duoc chiém
boi dinh dang PUCCH 1 ¢6 thé 1a mt trong sb tir 4 dén 14. Cu thé hon 13, UCI, ma Mbit
— 1, ¢6 thé 1a BPSK dugc didu bién. UE c6 thé diéu bién UCL ma Meit =2, bang khoa
dich pha truc giao (Quadrature Phase Shift Keying, QPSK). Tin hiéu duoc thu bang cach
nhan ky hiéu gié tri duoc didu bién phirc tap d(0) bang chudi c6 chiéu dai 12. Trong
truong hop nay, chudi nay co6 thé 1a chudi co s& duge str dung cho dinh dang PUCCH
0. UE trai cac ky hiéu OFDM dugc danh s6 chdn ma dinh dang PUCCH 1 duge cAp phét
thong qua ma phu tryc giao truc thoi gian (Orthogonal Cover Code, OCC) & truyén tin
hiéu duoc thu. Dinh dang PUCCH 1 xac dinh s6 lvgng UE khéc nhau tdi da duoc ghép
kénh trong mot RB theo chidu dai ciia OCC duge str dung. Tin hi¢u tham chibu giai diéu
bién (Demodulation Reference Signal, DMRS) c6 thé duge trai bang OCC va dugc anh

xa dén cac ky hiéu OFDM duoc déanh s 1é cta dinh dang PUCCH 1.

Pinh dang PUCCH 2 ¢6 thé phan phéi UCI vuot qua 2 bit. Dinh dang PUCCH 2
¢6 thé dugc truyén thong qua mdt hodc hai ky hiéu OFDM trén truc thoi gian va mot
hodc nhiéu RB trén truc tAn sd. Khi dinh dang PUCCH 2 dugc truyén trong hai ky hiéu

OFDM, thi c4c chudi dugc truyén trong cac RB khic nhau thong qua hai ky hiéu OFDM
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c6 thé gidng nhau. Trong ban mo ta nay, chudi c6 thé 13 cac ky hiéu gia tri dugc didu
bién phitc tap d(0),..., dMsymbor-1). Trong ban mo ta nay, Msymbel €6 thé 1a Myi/2. Thong
qua didu nay, UE c6 thé thu dugc khuéch dai phan tap tan s6. Cu thé hon 13, UCI Myit
bit (Mpie>2) duge x4o tron muc bit, QPSK dugc diéu bién, va duoc 4nh xa dén (cac) RB
ctia mot hodc hai ky hiéu OFDM. Trong ban md ta nay, s6 luong RB ¢6 thé 12 mot trong

sO tr 1 dén 16.

Dinh dang PUCCH 3 hodc dinh dang PUCCH 4 ¢6 thé phan phéi UCI vuot qué 2
bit. Pinh dang PUCCH 3 hogc dinh dang PUCCH 4 ¢6 thé dugc truyén thong qua céac
ky hiéu OFDM lién tiép trén truc thoi gian va mot PRB trén truc tan sb. S6 lwong ky
hiéu OFDM duogc chiém béi dinh dang PUCCH 3 hodc dinh dang PUCCH 4 c6 thé 1a
mdt trong sb tir 4 dén 14. Cu thé 13, UE didu bién UCI Mt bit (Mbic> 2) bang khoa dich
pha nhi phan (Binary Phase Shift Keying, BPSK) n/2 hodc QPSK dé tao ra ky hiéu gia
tri phure tap d(0) dén d(Msymb-1). Trong ban mo ta nay, khi su dung 7/2-BPSK, thi Msymb
— Myit, va khi st dung QPSK, thi Msymb = Myit/2. UE c6 thé khong ap dung trai don vi
khéi cho dinh dang PUCCH 3. Tuy nhién, UE co thé ap dung trai don vi khéi cho mdt
RB (ttc 13, 12 séng mang con) bang cach st dung PreDFT-OCC ¢6 chiéu dai 1a 12 dé
dinh dang PUCCH 4 ¢6 thé ¢6 hai hoic bdn kha ning ghép kénh. UE thuc hién truyén
tidn mi hoa (hodc DFT-tién ma héa) dbi voi tin hiéu duge trai va dnh xa nd dén mdi RE

dé truyén tin hiéu dugc trai nay.

Trong truong hop ndy, sb luong RB dugc chiém boi dinh dang PUCCH 2, dinh
dang PUCCH 3, hogc dinh dang PUCCH 4 ¢6 thé duoc xac dinh theo chidu dai va toe
dd ma hoéa tdi da cua UCI dugc truyén b&i UE. Khi UE st dung dinh dang PUCCH 2,
thi UE ¢6 thé truyén thong tin HARQ-ACK va thong tin CSI cung nhau qua PUCCH.
Khi s6 luong RB ma UE c6 thé truyén 16n hon s6 lugng RB tdi da ma dinh dang PUCCH
2, hodc dinh dang PUCCH 3, hodc dinh dang PUCCH 4 ¢6 thé str dung, thi UE c6 thé

chi truyén thong tin UCI con lai ma khong truyén mot s6 thong tin UCI theo muc uu
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tién cua thong tin UCIL.

Pinh dang PUCCH 1, dinh dang PUCCH 3, hodc dinh dang PUCCH 4 ¢6 thé duoc
tao cdu hinh thong qua tin hiéu RRC dé biéu thi nhay tan trong mot khe. Khi nhay tan
duoc tao cu hinh, thi chi s6 cia RB dugc nhay tAn c6 thé duoc tao cu hinh béng tin
hiéu RRC. Khi dinh dang PUCCH 1, dinh dang PUCCH 3, ho#c dinh dang PUCCH 4
duoc truyén thong qua N ky hiéu OFDM trén tryc thoi gian, thi budc nhay thi nhét co
thé ¢6 floor(N/2) ky hiéu OFDM va budc nhay thit hai c6 thé c6 ceiling(N/2) ky hiéu
OFDM.

Dinh dang PUCCH 1, dinh dang PUCCH 3, hodc dinh dang PUCCH 4 ¢c6 thé dugc
tao cau hinh dé duoc truyén lap lai trong cac khe. Trong truong hop nay, sd lugng K
khe trong d6 PUCCH dugc truyén 13p lai co thé duoc tao chu hinh béi tin hiéu RRC.
PUCCH dugc truyén 13p lai phai bit dau ¢ ky hiéu OFDM cua vi tri khong dbi trong
mdi khe, va c6 chiéu dai khong dbi. Khi mot ky hiéu OFDM trong s6 cac ky hiéu OFDM
ctia khe trong d6 UE can truyén PUCCH dugc bicu thi 12 ky hiéu DL bdi tin higu RRC,
thi UE c6 thé khong truyén PUCCH trong khe twong Gmg va tri hon viéc truyén PUCCH
dén khe tiép theo dé truyén PUCCH.

Trong khi do, trong hé théng 3GPP NR, UE c6 thé thuc hién viéc truyén/nhan
bang cach st dung bang thong bang hodc nhé hon bang thong cla séng mang (hoac 0
mang). D6i v6i didu nay, UE ¢6 thé nhan phan bang thong (Bandwidth Part, BWP) du’qc
tao cdu hinh bang bing thong lién tuc cua mot sb trong sb cac bang thong cia song
mang. UE hoat dong theo TDD hogc hoat dong trong phd khong ghép doi c6 thé nhan
1én dén bc‘)n‘cap DL/UL BWP trongbm(f)t song mang (hodc 6 mang). Ngoai ra, UE ¢6 thé
kich hoat mot cip DL/UL BWP. UE hoat dong theo FDD hodc hoat dong trong phé
ghép dd1 co thé nhan 1én dén bén DL BWP trén song mang DL (hodc 6 mang) va lén
dén bén UL BWP trén séng mang UL (hodc 6 mang). UE ¢o thé kich hoat mot DL BWP

va mot UL BWP dbi v6i mdi séng mang (hoge 6 mang). UE ¢6 thé khong thuc hién
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nhan hodc truyén trong tai nguyén thoi gian-tin s6 khac BWP duoc kich hoat. BWP

duoc kich hoat c6 thé dugc goi 1a BWP hoat dong.

Tram co s& cO thé biéu thi BWP dugc kich hoat trong sb cac BWP duoc tao cAu
hinh béi UE qua thong tin didu khién duong xubng (Downlink Control Information,
DCI). BWP duoc biéu thi thong qua DCI dugce kich hoat va cac BWP duogc tao cu hinh
khéc duogc giai kich hoat. Trong séng mang (hodc 6 mang) hoat dong trong TDD, tram
co s& ¢6 thé bao gdm, trong DCI dé 1ap lich PDSCH hogc PUSCH, b chi bao phan
bang thong (Bandwidth Part Indicator, BPI) biéu thi BWP dugc kich hoat dé thay dbi
cip DL/UL BWP cua UE. UE c6 thé nhan DCI dé lap lich PDSCH hodac PUSCH va co6
thé nhan dang cip DL/UL BWP dugc kich hoat dua vao BPIL D6i v6i séong mang DL
(ho#c 6 mang) hoat dong trong FDD, tram co s& c6 thé bao gdbm BPI biéu thi BWP duogc
kich hoat trong DCI dé lap lich PDSCH dé thay doi DL BWP cua UE. Déi voi song
mang UL (hodc 6 mang) hoat dong trong FDD, tram co s& ¢6 thé bao gdm BPI biéu thi

BWP dugc kich hoat trong DCI dé lap lich PUSCH dé thay d6i UL BWP cta UE.
FIG.8 1a so dd khai niém minh hoa két hop song mang.

Két hop séng mang la phwong phép trong do UE su dung cac khéi tin s hodc céc
6 mang mang (theo nghia logic) dugc tao cAu hinh bang cac tai nguyén (hodc cdc song
mang thanh phan) UL v&/hodc cac tai nguyén (hodc cac séng mang thanh phén) DL 1a
mdt dai tan s6 logic rong cho hé théng truyén thong khong day sir dung dai tan sd rong
hon. Mot song mang thanh phan c6 thé ciing duoc dé cap dén 1a thuat ngtt duoc goila o
mang so cip (Primary Cell, PCell) hodc 6 mang thir cap (Secondary Cell, SCell), hodc
SCell so cép (Primary SCell, PScell). Tuy nhién, sau day, dé thuan tién cho viéc md ta,

3
A

thuat ngft "séng mang thanh phan" dugc st dung.

Tham chidu dén FIG.8, 1a vi du vé hé théng 3GPP NR, toan b dai tan hé théng

¢6 thé bao gdm 1én dén 16 séng mang thanh phin, va mdi séng mang thanh phan ¢6 thé
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c6 bing thong lén dén 400 MHz. Séng mang thanh phan ndy c6 thé bao gdm mot hodc
nhiéu séng mang con lién tiép v& mat vat ly. Mic du dugc thé hién trén FIG.8 12 mdi
trong sb cac song mang thanh phén c6 cling bang thong, nhung day chi 1a vi du, va mdi
song mang thanh phan c6 thé c6 bang thong khac nhau. Ngoai ra, méc du mdi séng mang
thanh phe‘in duoc thé hién 1a lién ké nhau trén truc tAn sd, nhung cac hinh v& dugc thé

i séng mang thanh phan c¢6 thé nhau lién k&, hodc co

O

hién theo khai niém logic, va m

thé cach xa nhau vé mat vat Iy

Céc tan sb trung tdm khéc nhau 6 thé duoc st dung cho mdi song mang thanh
phan. Ngoai ra, mot tAn s trung tAm thong thudng co thé dugc sir dung trong tht ca cac
song mang thanh phan lidn k& vé& mat vat ly. Gia st rang tit ca cac song mang thanh
phan 1ién k& vé& mat vat Iy theo phuong an trén FIG.8, thi tAn sd trung tdm A ¢6 thé duoc
sir dung trong tAt ca cac song mang thanh phan. Ngoai ra, gia st rang cac song mang
thanh phan tuong Gng khong 1ién k& nhau vé mit mat ly, thi tAn sb trung tAm A va tan

sb trung tim B ¢ thé dugc st dung trong mdi trong s6 cac séng mang thanh phan.

Khi tong dai tAn hé théng dugc m& rong bang cach két hop song mang, thi dai tan
s6 duoc st dung dé truyén thong voi mdi UE c6 thé duoc xé4c dinh trong cac don vi cua
song mang thanh phan. UE A ¢6 thé sir dung 100 MHz, 1a tdng dai tan hé thdng, va thuc
hién truyén thong bang cach st dung tAt c4 nam s6ng mang thanh phan. Cac UE B1~Bs
6 thé chi st dung bang thong 20 MHz va thuc hién truyén thong bang cich st dung
mot séng mang thanh phan. Cac UE Ci va Cz ¢6 thé st dung bang thong 40 MHz va
thuc hién truyén thong bang céach st dung 14n luot hai song mang thanh phan. Hai song
mang thanh phan c6 thé 1ién k& hodc khong lién k& vé mit logic/vat ly. UE Ci biéu dién
truong hop st dung hai song mang thanh phan khong lién k&, va UE C, biéu dién truong

hop st dung hai séng mang thanh phan 1ién ké.

FIG.9 13 hinh v& giai thich truyén thong mot séng mang va truyén thong nhiéu

séng mang. Cu thé 13, FIG.9(a) thé hién c4u trac khung con mgt song mang va FIG.9(b)
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thé hién cau trac khung con nhiéu song mang.

Tham chiéu dén FIG.9(a), & ché do FDD, hé théng truyén thong khong ddy thong
thuong cé thé thuc hién truyén hodc nhan dit lidu thong qua mdt dai DL va mot dai UL
twong tng voi nhau. Theo mot phuong an cu thé khéc, & ché @6 TDD, hé théng truyén
thong khong day co thé chia khung v6 tuyén thanh don vi thoi gian UL va don vi thoi
gian DL trong mién thoi gian, va thuc hién truyén hodc nhan di liéu thong qua don vi
thoi gian UL/DL. Tham chiu dén FIG.9(b), ba séng mang thanh phan 20 MHz
(Componént Carrier, CC) ¢6 thé dugc két hop vao mdi trong s6 UL va DL, dé bang
thong bang 60 MHz c6 thé dugc hd trg. Mdi CC ¢6 thé lidn ké hodc khong lién ké nhau
trong mién tan s. FIG.9(b) thé hién trudng hop trong d6 bang thong cia UL CC va
biang théng cia DL CC gibng nhau va d6i xtng, nhung bang thong ctia mdi CC c¢6 thé
dugc x4c dinh mot cach doc lap. Ngoai ra, két hop song mang khong dbi xtng v6i )
lugng UL CC va DL CC khéc nhau la kha thi. DL/UL CC duogc cip phat/duge tao céu
hinh cho UE riéng thong qua RRC ¢6 thé duogc goi 1a DL/UL CC phuc vu cua UE riéng

nay.

Tram co s& co thé thuc hién truyén thong v6i UE béng cach kich hoat mot s hoac
tat ca trong s6 cac CC phuc vu cta UE hodc giai kich hoat mot s6 CC. Tram co s& ¢
thé thay ddi CC can duoc kich hoat/giai kich hoat, va thay ddi s6 lugng CC can dugc
kich hoat/giai kich hoat. Néu tram co s cap phat CC ¢ sén cho UE 1a 6 mang riéng
hodc UE riéng, thi it nhit mdt trong sb cac CC duoc cap phat ¢ thé dugc giai kich hoat,
trur khi su cép phat CC cho UE dugc tao cAu hinh lai hoan toan hodac UE dugc chuyén
giao. Mot CC khong dugc giai kich hoat boi UE dugc goi la CC so cip (Primary CC,
PCC) hodc 6 mang so cép (Primary Cell, PCell), va CC ma tram co 8§ ¢6 thé tu do kich
hoat/giai kich hoat dugc goi 1a CC thu cép (Secondary CC SCC) hodc 6 mang thi cap

(Secondary Cell, SCell).

Trong khi d6, 3GPP NR sir dung khai niém 6 mang dé quan ly cac tai nguyén vo
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tuyén. O mang dugc dinh nghia 1a sy két hop clia cac tai nguyén DL va cac tai nguyén
UL, tc 14, su Kkét hop cia DL CC va UL CC. 0 mang cO thé dugc tao cAu hinh chi béng
c4c tai nguyén DL, hodc su két hop cila céc tai nguyén DL va céc tai nguyén UL. Khi
két hop song mang duoc hd tro, thi lién két gitta tAn sb séng mang cla tai nguyén DL
(hodc DL CC) va tAn s6 song mang cua tai nguyén UL (hodc UL CC) ¢6 thé dugc biéu
thi boi thong tin hé théng. Tan sb séng mang @& cap dén thn s trung tAm ciia mdi 0
mang hodc CC. O mang twong tng véi PCC duge goi 1a PCell, va 6 mang tuong Ung
v6i SCC duge goi 1a SCell. Séng mang twong ung voi PCell trong DL 1a DL PCC, va
s6ng mang tuong tng véi PCell trong UL 13 UL PCC. Tuong tu 13, song mang tuong
g v6i SCell trong DL 1a DL SCC va song mang twong tmg v6i SCell trong UL 1a UL
SCC. Theo kha ning ctia UE, (cac) 6 mang phuc vu c6 thé duogc tao cAu hinh br?mg mot
PCell va khong hodc nhidu hon khong SCell. Trong trudng hop cac UE ¢ trang thai
RRC_CONNECTED nhung khong dugc tao cAu hinh dé két hop séng mang hodc khong

hd trg két hop séng mang, thi chi mot 6 mang phuc vu dugc tao cAu hinh béng PCell.

Nhu dugc d& cap & trén, thut ngt "6 mang" dugc st dung trong két hop song
mang dugc phan biét voi thudt ngit "6" dé cap dén vung dia ly nhét dinh trong d6 dich
vu truyén thong dugce cung cép béi mot tram co s& hodgc mot nhom ang ten. Tac 1a, mot
song mang thanh ph?m c6 thé cling dugc goi 1a 6 mang 1ap lich, 6 mang dugc 1ap lich, 6
mang so cép (Primary Cell, PCell), 6 mang tha cép (Secondary Cell, SCell), hodc SCell
so cAp (Primary SCell, PScell). Tuy nhién, dé phan biét gitra 6 d& cap dén ving dia Iy
nhit dinh va 6 mang cla két hop séng mang, theo sang ché, 6 mang cua két hop soéng

mang dugc goi 1a CC, va 6 cla vung dia ly dugc goi 1a 6.

FIG.10 12 so dd thé hién vi du trong d6 k¥ thuat 1ap lich lién song mang dugc ap
dung. Khi 13p lich lién séng mang dugc thiét 1ap, thi kénh didu khién duoc truyén thong
qua CC thr nhét c6 thé 1ap lich kénh dit li¢u duge truyén thong qua CC tht nhét hoic

CC tht hai bang cach st dung truong chi bao song mang (Carrier Indicator Field, CIF).
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CIF nim trong DCI. N6i cach khac, 6 mang 1ap lich dugc thiét 14p, va cap phép DL/cap
phép UL dugc truyén trong ving PDSCH ctia 6 mang 1ap lich lap lich PDSCH/PUSCH
ctia 6 mang dugc 18p lich. Tirc 1a, ving tim kiém cho c4c séng mang thanh phan c6 trong
ving PDSCH ctia 6 mang lap lich. PCell co thé 12 6 mang 14p lich co s&, va SCell riéng

¢6 thé dugc chi dinh 14 6 mang 14p lich béi 16p phia trén.

Theo phuong 4n trén FIG.10, gid st rang c6 ba DL CC duoc gop. Trong ban mo
ta nay, gia st rang séng mang thanh phan DL #0 1a DL PCC (hodc PCell), va séng mang
thanh phan DL #1 va séng mang thanh phin DL #2 1a cac DL SCC (hogc SCell). Ngoai
ra, gia sir raing DL PCC dugc thiét 1ap 14 CC theo ddi PDCCH. Khi lép lich lién song
mang khong dugc tao cAu hinh boi bao hiéu 16p cao hon UE riéng (hodc nhém UE riéng
hodc Qmang riéng), thi CIF bi v hi¢u hoa, va mdi DL CC c6 thé chi truyén PDCCH dé
1ap lich PDSCH ctia n6 ma khong co CIF theo quy tac NR PDCCH (l1ap lich khong lién
séng mang, 1ap lich ndi séng mang). Trong khi d6, néu 1ap lich lién s6ng mang dugc tao
cAu hinh béi bao hiéu 16p cao hon UE riéng (hogc nhém UE riéng hodc 6 mang riéng),
thi CIF duoc cho phép, va CC riéng (vi du, DL PCC) ¢6 thé truyén khong chi PDCCH
dé 1ap lich PDSCH ciia DL CC A béng céch str dyng CIF ma con truyén PDCCH dé 1ap
lich PDSCH cua CC khac (lap lich lién séng mang). Mit khac, PDCCH khong dugc
truyén trong DL CC khac. Theo d6, UE theo ddi PDCCH khong bao gdm CIF dé nhan
PDSCH duoc 1ap lich ndi séng mang phy thudc vao viéc xem liéu 1ap lich lién song
mang c6 dugc tao cAu hinh cho UE hay khong, hodc theo doi PDCCH bao gdém CIF dé

nhan PDSCH duogc 14p lich lién séng mang.

Mt khac, FIG.9 va FIG.10 minh hoa cAu tric khung con cuia hé théng 3GPP LTE-
A, va cAu hinh gidng hogc tuong tu c6 thé duoc ap dung cho hé théng 3GPP NR. Tuy
nhién, trong hé théng 3GPP NR, céc khung con trén FIG.9 va FIG.10 c6 thé dugc thay

thé bang céc khe.

FIG.11 minh hoa cdu hinh nhém khéi ma (Code Block Group, CBG) va anh xa tai

35



43708 36/108

nguyén thoi gian tAn s6 cua n6 theo mot phuong an cla séng ché. Cu thé hon 13,
FIG.11(a) minh hoa phuong an v& chu hinh CBG nim trong mot khdi van chuyén
(Transport Block, TB), va FIG.11(b) minh hoa qua trinh anh xa tai nguyén thoi gian-tan

sO cua cau hinh CBG.

Ma kénh xéc dinh chidu dai hd tro 16n nhit. Vi dy, chidu dai hd tr 1on nhét cla
mi turbo duogc st dung trong 3GPP LTE (-A) la 6144 bit. Tuy nhién, chidu dai ctia khoi
van chuyén (Transport Block, TB) dugc truyén trén PDSCH c6 thé dai hon 6144 bit.
Néu chidu dai ciia TB dai hon chidu dai hd trg 16n nhat, thi TB ¢6 thé duoc chia thanh
cdc khéi ma (Code Block, CB) ¢6 chiéu dai 16n nhét 1a 6144 bit. Mi CB 1a mot don vi
trong d6 ma héa kénh duoc thuc hién. Ngoai ra, @8 truyén lai hiu qua, mot s6 CB ¢6
thé dugc nhom dé tao cAu hinh mot CBG. UE va tram co s¢ yéu cAu thong tin vé cach

CBG duoc tao cAu hinh.

CBG va CB trong TB ¢6 thé dugc tao ciu hinh theo cac phuong dn khéc nhau.
Theo mot phuong an, ) luong CBG thay dbi duge co thé dugc xac dinh 1a gia tri cd
dinh, hodc c6 thé dugc tao cdu hinh bang thong tin cAu hinh RRC giita tram co s& va
UE. Trong trudong hop nay, s6 lugng CB duge xac dinh bang chiéu dai ctia TB, va CBG
c6 thé dugce tao cAu hinh phu thudc vao thong tin vé b luong duoc xac dinh nay. Theo
mot phuong an khac, sb lugng CB nam trong mot CBG ¢6 thé duoc x4c dinh 1a gia tri
¢b dinh, hoic c6 thé duoc tao cAu hinh béng thong tin cAu hinh RRC giira tram co s& va
UE. Trong trudong hop nay, néu sb luong CB dugc xac dinh bang chiéu dai cta TB, thi
s6 lugng CBG ¢6 thé dugc tao cau hinh phu thudc vao thong tin vé s6 lugng CB trén

mdi CBG.

Tham chiéu dén phuong an trén FIG.11(a), mot TB c6 thé duoc chia thanh tAm
CB. Té4m CB c6 thé dwgc nhém thanh bén CBG 1an nita. M6i quan h¢ dnh xa giita cac
CB va cac CBG (hodc chu hinh CBG) ¢6 thé duoc tao cAu hinh & dang tinh gitra tram

co s6 va UE, hoic c6 thé dugc thiét 1ap & dang ban tinh bang thong tin cAu hinh RRC.

36



43708 37/108

Theo mdt phuong an khac, mbi quan h¢ anh xa c6 thé dugc tao c4u hinh qua bdo hiéu
dong. Khi UE nhan PDCCH dugec truyén bdi tram co s8, thi UE c6 thé nhan dang truc
tiép hodc gidn tiép mdi quan hé anh xa gitra CB va CBG (hodc ciu hinh CBG) qua thong
tin rd rang va/hoac thong tin 4n. Mot CBG ¢6 thé chi bao gém mot CB, hodc ¢c6 thé bao

gém tt ca cac CB céu thanh mot TB. Dé tham khao, cac ky thuat dugc thé hién theo

7
A

chc phuong 4n clia sang ché c6 the ap dung dugc bat ke cau hinh ciia CB va CBG.

Tham chiéu dén FIG.11(b), cAc CBG cAu thanh mot TB dugc dnh xa dén cac tai
nguyén thoi gian-tin s6 ma PDSCH dugc 14p lich. Theo mét phuwong an, mdi trong s6
cac CBG c6 thé duge cip phat trudce tién trén truc tan s6 va sau do6 kéo dai trén truc thoi
gian. Khi PDSCH gbm mot TB bao gdm bén CBG dugc cap phat cho bay ky hiéu
OFDM, thi CBGO ¢6 thé duge truyén trén céc ky hiéu OFDM thi nhat va thtt hai, CBG1
¢6 thé duoc truyén qua céc ky hiéu OFDM thir hai, thir ba va thir tw, CBG2 ¢6 thé duge
truyén qua cac ky hiéu OFDM thtr tu, thir ndm va th séu, va CBG3 ¢6 thé dugc truyén
trén cac ky hiéu OFDM thtr sdu va thir bay. M&bi quan hé anh xa thoi gian-tn s duoc
chp phat bang CBG va PDSCH ¢6 thé dugc x4c dinh gitta tram co s¢ va UE. Tuy nhién,
méi quan hé 4nh xa dugc minh hoa trén FIG.11(b) 1a mot phuong 4n dé md ta sang ché,
va cac k¥ thuat dugce thé hién theo phuong an nay cia sang ché ¢6 thé dugc ap dung bat

ké moi quan hé dnh xa thoi gian-tan so cia CBG.

FIG.12 minh hoa tha tuc trong d6 tram co s& thuc hién truyén dua vao TB hoac
truyén dua vio CBG, v UE truyén HARQ-ACK dé phan hoi lai. Tham chiéu dén
FIG.12, tram co s& co thé tao cAu hinh so dd truyén thich hop cho UE cia truyén dua
vao TB va truyén dua vao CBG. UE c6 thé truyén (cac) bit thong tin HARQ-ACK theo
so do truyén duogc tao cAu hinh béi tram co sé qua PUCCH hoac PUSCH. Tram co s
¢6 thé tao cdu hinh PDCCH dé 1ap lich PDSCH can duge truyén dén UE. PDCCH c¢6
thé 1ap lich truyén dua vao TB va/hodc truyén dyua vao CBG. Vi dy, mot TB hodc hai

TB ¢6 thé duoc 1ap lich trén PDCCH. Néu mot TB dugc 1ap lich, thi UE phai phan hdi
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HARQ-ACK 1-bit. Néu hai TB dugc 1ap lich, thi HARQ-ACK 2-bit phai duoc phan hoi
d6i v6i mdi trong sd hai TB nay. Dé 1am giam su nham l4n gifta tram co s& va UE, tha
tu dinh trudce co thé xay ra gitta mdi bit thong tin cia HARQ-ACK 2-bit va hai TB. Dé
tham khéo, khi thtr hang hodc 16p truyén MIMO thap, thi mot TB ¢o thé duoc truyén
trén mot PDSCH, va khi thtt hang hodc 16p truyén MIMO cao, thi hai TB c6 thé duge

truyén trén mdt PDSCH.

UE ¢6 thé truyén HARQ-ACK dua vao TB 1-bit trén mot TB dé thong béo cho
tram co s& xem li€u viéc nhan mdi TB ¢ thanh cong hay khong. Pé tao ra HARQ-ACK
cho mot TB, UE ¢6 thé kiém tra 15i nhan TB qua TB-CRC. Khi TB-CRC cho TB dugc
kiém tra thanh cong, thi UE tac ra ACK cho HARQ-ACK cua TB. Tuy nhién, néu 15i
TB-CRC dbi v6i TB xay ra, thi UE tao ra NACK cho HARQ-ACK cua TB. UE truyén
(cac) HARQ-ACK dya vao TB dugc tao ra nhu duoc md ta & trén cho tram co s6. Tram
co s& truyén lai TB phan hdi bang NACK, trong 36 (cac) HARQ-ACK dya vao TB duoc
nhén tir UE.

Ngoai ra, UE cé thé truyén HARQ-ACK dya vao CBG 1-bit trén mot CBG dé
théng bao cho tram co s¢ xem li¢u viée nhan mdi CBG ¢6 thanh cong hay khong. Dé
ta0 ra HARQ-ACK cho mét CBG, UE ¢6 thé giai ma tit ca cdc CB nam trong CBG va
kiém tra 13 nhan mai CB qua CB-CRC. Khi UE nhdn thanh cong tét ca céc CB cau
thanh mot CBG (ttc 14, khi tét ca cac CB-CRC dugc kiém tra thanh cong), thi UE tao
ra ACK cho HARQ-ACK ctia CBG. Tuy nhién, khi UE khong nhén thanh cong it nhat
mot trong sb cdc CB chu thanh mdt CBG (tuc 1, khi it nhat mot 18i CB-CRC xay ra),
thi UE tao ra NACK cho HARQ-ACK cua CBG. UE truyén (cic) HARQ-ACK dua vao
CBG duogc tao ra nhu duge md ta & trén cho tram co s¢. Tram co s& truyén lai CBG
phéan hoi bé'mg NACK, trong s6 (cac) HARQ-ACK dua vao CBG duoc nhéan to UB.
Theo mot phuong an, cAu hinh CB ctia CBG dugc truyén c6 thé gidng c4u hinh CB cua

CBG duogc truyén trude do. Chiéu dai cua (c4c) bit thong tin HARQ-ACK dya vao CBG
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duoc truyén béi UE dén tram co s& ¢6 thé dugc x4c dinh dua vao s6 luong CBG duoc
truyén qua PDSCH hodc s6 lugng CBG 16n nhét dugc tao cAu hinh béng cac tin hi¢u
RRC.

Mt khac, ngay ca khi UE nhén thanh cong tht ca cdc CBG nam trong TB, thi 18i
TB-CRC d6i véi TB c6 thé xay ra. Trong truong hop nay, UE co thé thuc hién 14t
HARQ-ACK dya trén CBG dé yéu cau truyén lai ddi voi TB. Tac 13, mic du tAt ca cac
CBG nim trong TB dugc nhén thanh cdng, nhung UE ¢ thé tao ra tit ca cac bit thong
tin HARQ-ACK dua vao CBG la cac NACK. Khi nhan phan hoi HARQ-ACK dua trén
CBG trong d6 tit ca cic bit thong tin HARQ-ACK 1a cac NACK, thi tram co s& truyén

lai tht ca CBG cta TB.

Theo mdt phuong &n cia sang ché, phan hdi HARQ-ACK dua trén CBG c6 thé
dugc st dung dé truyén TB thanh cong. Tram co s& ¢O thé chi bao UE truyén HARQ-
ACK dua trén CBG. Trong trudng hop nay, k¥ thuat truyén lai theo HARQ-ACK dya
trén CBG ¢6 thé duoc st dung. HARQ-ACK dua trén CBG ¢o thé dugc truyén qua
PUCCH. Ngoai ra, khi UCI dugc tao cAu hinh cin duoc truyén qua PUSCH, thi HARQ-
ACK dua trén CBG ¢6 thé duge truyén qua PUSCH. Trong PUCCH, cAu hinh ciia tai
nguyén HARQ-ACK ¢o thé duge tao cdu hinh qua tin hiéu RRC. Ngoai ra, tai nguyén
HARQ-ACK duge truyén thyc té ¢6 thé dugc chi bio qua PDCCH 14p lich PDSCH duge
truyén dwa vao CBG. UE c6 thé truyén (cac) HARQ-ACK dé xem liéu viéc nhén cac
CBG dugc truyén c6 dugce truyén hay khong, qua mot tai nguyén PUCCH dugc chi bao

qua PDCCH trong sb cac tai nguyén PUCCH dugc tao cAu hinh bang RRC.

Tram co s& ¢cO thé nhan dang xem li¢u UE da dugc nhén thanh cdng (cac) CBG
¢6 duoc truyén thanh cong dén UE qua phan hdi HARQ-ACK dua trén CBG cua UE
hay khong. Ttrc 1a, qua HARQ-ACK cho mdi CBG dugc nhan tir UE, tram co s& ¢O thé
nhan dién (c4c) CBG ma UE da dugc nhan thanh cdng va (cac) CBG ma UE khong nhan

dugc. Tram co s& ¢o thé thuc hién truyén lai CBG duwa vao HARQ-ACK dua trén CBG
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duoc nhan. Cu thé hon 14, tram co s ¢6 thé chi dong gbi va truyén lai (cac) CBG cua
cac HARQ-ACK phan hdi bi 131, trong mdt TB. Trong truong hop nay, (cac) CBG ma
cac HARQ-ACK dugc phan hoi 14 nhan thanh cong dugce loai trir khoi truyén lai. Tram

co s& ¢6 thé 1ap lich (cac) CBG duogc truyén 1a mot PDSCH va truyén n6 dén UE.
Phuong phap truyén thong trong bang thn khong dugc cip phép

FIG.13 minh hoa mdi truong dich vu khong duge cAp phép voO tuyén méi (New
Radio-Unlicensed, NR-U).

Tham chiéu dén FIG.13, mdi truong dich vu trong d6 cong nghé NR 11 frong bang
tn duge cip phép hién c6 va bang tan khong dugc cip phép NR (NR-Unlicensed, NR-
U), tiec 1, cong nghé NR 12 trong béng tin khong duoc cAp phép c6 thé dugc cung cip
cho nguoi dung. Vi du, trong mdi truong NR-U, cong nghé NR 11 trong bang tan dugc
cAp phép va cong nghé NR 12 trong bang tan khong duoc cAp phép co thé dugc tich hop
bang cach st dung céc cong nghé chéng han nhu két hop séng mang ma ¢ thé gop phan
m6 rong dung lugng mang. Ngoai ra, trong chu tric luu luong bét dbi xtg c6 nhidu dit
liéu duong xuéng hon dit lidu dudng 1€n, NR-U ¢6 thé cép dich vu NR duoc toi vu hoa
cho cac nhu cau hodc mdi truong khac nhau. Dé thuan tién, cong nghé NR trong béng
tan dugc cap phép duge goi la NR-L (NR-Licensed, NR dugc cAp phép), va cong ngh¢
NR trong bang tan khong dugc cAp phép duoc goi 1a NR-U (NR-Unlicensed, NR khong

dugc cip phép).

FIG.14 minh hoa trudng hop khai trién thiét bi ngudi ding va tram co s¢ trong
mdi truong dich vu NR-U. Dai tan s6 huéng vao mdi truong dich vu NR-U ¢ khoang
truyén thong vo tuyén ngin do céc dac tinh tAn sb cao. Xem xét diéu nay, tinh hudng
trién khai thiét bi ngudi ding va tram co s¢ c6 thé 1a md hinh hinh chdng 1p hodc md
hinh déng vi trf trong moi trudong trong do6 o su dong tdn tai cta dich vu NR-L va dich

vu NR-U.
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Trong md hinh chdng 13p, tram co s& macro cb thé thuc hién truyén thong khong
day v6i X UE va X' UE trong ving macro (32) bang cach sir dung séng mang dugc cip
phép va dugc ndi v6i nhidu du tir xa vo tuyén (Radio Remote Head, RRH) thong qua
giao dién X2. MBi RRH ¢6 thé thuc hién truyén thong khong ddy v6i X UE hoae X* UE
trong vung dinh trude (31) bang cach st dung séng mang khong duoc cAp phép. Cac dai
tan ciia tram co s& macro va RRH 1a khac nhau khong giao véi nhau, nhung dit li€u can
dugc trao d6i nhanh chong gifta tram co s¢ macro va RRH thong qua giao dién X2 dé
st dung dich vu NR-U & dang kénh duong xubng phu cua dich vu NR-L thong qua két

hop séng mang.

Trong mo hinh ddng vi tri, tram co s¢ pico/femto ¢o thé thuc hién truyén thong
khong day véi Y UE bang cich st dung ca song mang duoc cép phép va song mang
khong duoc cAp phép. Tuy nhién, didu nay co thé bi gi6i han 1a tram co s& pico/femto
st dung ca dich vu NR-L va dich vu NR-U dé truyén duong xubng. Ving phu song (33)
ctia dich vu NR-L va vung phu séng (3 4) cta dich vu NR-U ¢6 thé khac nhau theo dai

tan, cong sudt truyén, va tuong tu.

Truyén thong NR dugc thuc hién trong dai tan khong dugc cap phép, cac thiét bi
thong thudng (vi du, céc thiét bi LAN (Wi-Fi) khong ddy) ma thuc hién truyén thong
trong dai dén khong duge cip phép tuong ng c6 thé khong giai didu bién thong diép
hodc dit liéu NR-U. Do do, cac thiét bi thong thudng xéac dinh thong diép hoac dit lidu
NR-U & dang kiéu ning luong dé thyuc hién hoat dong tranh nhidu bang k¥ thuat phat
hién nang lwong. Tac 13, khi nang luong twong {rng v6i thong diép hodc dit liéu NR-U
thip hon -62 dBm hodc gid tri ngudng phat hién ning luong (Energy Detection, ED)
nhét dinh, cac thiét bi LAN khong day c6 thé thuc hién truyén thong bang céach loai bo
théng diép hodc dir liéu tuong Ung. Két qua 1a, thiét bi nguoi dung thuc hi¢n truyén
thong NR trong dai tan khong dugc cép phép c6 thé bi nhiéu thudng xuyén béi cac thiét

bi LAN v tuyén.
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Do d6, dai tan cu thé can duoc cip phét hodc dugc danh riéng cho thoi diém cu

thé d8 trién khai hidu qua cong nghé/dich vu NR-U. Tuy nhién, do cac thiét bi ngoai vi

ma thue hién truyén thong thong qua bang tan khong duoc cAp phép c¢b gang truy nhap

dya vao k¥ thuét phat hién nang lugng, ¢6 van dé 12 kho thuc hién dich vu NR-U mot

cach hiéu qua. Do do, can wu tién thuc hién cac nghién cliru vé cac md hinh déng tdn tai

v6i thiét bi dai tAn khong duogc cip phép va md hinh d8 chia sé mot cach hiéu qua kénh

vO tuyén can duoc uu tién thuc hién d8 trién khai cong nghé NR-U. Ttc la, mot co ché

ddng tdn tai manh trong d6 thiét bi NR-U khong anh hudng dén thiét bi dai tn khong

duge cip phép thong thuong can dugc phat trién.

FIG.15 minh hoa so d0 truyén thong thong thuong (vi du, LAN khong day) hoat
dong trong dai tan khong dugc cép phép. Do hau hét cac thiét bi hoat dong trong dai tan
khong dugc cap phép hoat dong dya vao cong nghé nghe trudc khi noi (Listen-Before-
Talk, LBT), k¥ thuat danh gid kénh r0 rang (Clear Channel Assessment, CCA) ma nhan

biét kénh trudc khi truyén dit liéu duge thue hién.

Tham chiéu dén FIG.15, thiét bi LAN khong day (vi du, AP hodc STA) kiém tra
xem liéu kénh c6 ban hay khong bang céach thyc hién cam bién song mang trudc khi
truyén dit liéu. Khi cuong do dinh trude hodc nhiéu tin hiéu vo tuyén duoc nhan biét
trong kénh dé truyén dit liéu, thi xac dinh dugc rang kénh tuong Gng 1a ban va thiét bi
LAN khong day tri hodn viéc truy nhdp vao kénh twong tng. Quy trinh ndy dugc goi la
danh gia kénh rd rang va muc tin hiéu dé xac dinh xem liéu tin hiéu c6 dugc nhan biét
hay khong c6 thé duoc goi 1a ngudng CCA. Trong khi @6, khi tin hiéu v tuyén khong
dwoc cam bién trong kénh tuong ng hodc tin hiéu vo tuyén c6 cuong do nhd hon

ngudng CAA duge nhén, thi x4c dinh dugc réng nay kénh roi.

Khi x4c dinh duoc kénh rdi, thi thiét bi dau cudi ¢6 dit liu cin duoc truyén thuc
hién thu tuc cho @2 truyén sau thoi gian tri hoan (vi du, khoang céch lién khung tuy y

(Arbitration Interframe Space, AIFS), PCF IFS (PIFS), hodc twong tw). Thoi gian tri
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hodn biéu dién thoi gian t5i thiéu khi thiét bi ddu cudi cAn chd sau khi kénh r6i. Thi tuc
chd dé truyén cho phép thiét bi dAu cubdi chd thém mot khoang thoi gian dinh trude sau
thoi gian tri hoan. Vi du, thiét bi ddu cudi chd trong khi giam thoi gian khe trong céac
thoi gian khe twong ung véi s6 ngau nhién dugc cAp phat cho thiét bi déu cudi trong cira
s tranh chép (Contention Window, CW) trong khi kénh rdi, va thiét bi dau cubdi két thic

hoan toan thoi gian khe c6 thé thir truy nhép kénh twong n

g

Khi thiét bi dAu cudi truy nhap kénh thanh cong, thi thiét bj du cudi co the truyén
dit liéu thong qua kénh. Khi dit liu dugc truyén thanh cong, thi kich thuéc CW (CW
Size, CWS) dugc thiét 1ap lai thanh gia tri ban dau (CWmin). Nguoc lai, khi dit liéu
duoc truyén khong thanh cong, thi CWS tang lén gép doi. Két qua 1a, thiét bi dau cudi
dugc cip phat s6 ngiu nhién moi trong khodng 16n hon gép hai 1An khoang s6 ngau
nhién trude dé dé thuc hién thi tuc cho dé truyén trong CW tiép theo. Trong LAN khong
day, chi c6 ACK dugc xac dinh 12 nhan thoéng tin phan hdi truyén dit liéu. Do @6, khi
ACK duoc nhin twong Ung véi truyén dit liéu, CWS dugc thiét 14p lai gid tri ban dau va
khi thong tin phan hdi khong duge nhan twong tmg voi truyén dir liéu, CWS ting lén

ghp doi.

Nhu dugc md ta ¢ trén, do truyén thong hién co6 trong dai tan khong duoc cap
phép hau hét hoat dong dua vao LBT, nén truy nhap kénh trong hé théng NR-U ciling
thuc hién LBT dé cuing ton tai voi cac thiét bi hién c6. Cu thé 1a, phuong phap truy nhap
kénh trén bang tin khong dugc cAp phép trong NR ¢6 thé dugc phan loai thanh bbn kiéu

sau theo su c6 mat/khong c6 mat ctia phuong phap LBT/tng dung.
e Kiéu 1: Khong c6 LBT
- Thuc thé Tx khong thuc hién thi tuc LBT @8 truyén.

e Kiéu 2: LBT ma khong cho dé truyén ngau nhién
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- Thue thé Tx phét hién xem ligu kénh c6 181 trong khoang thtt nhét ma khong cho
dé truyén ngiu nhién @8 thuc hién viéc truyén hay khong. Tic 1a, thuc thé Tx co thé
thuc hién viéc truyén kénh ngay sau khi kénh nay dugc phat hién 1a r6i trong khoang
thir nhét. Khoang tht nhét 1a khoang ¢6 chiéu dai dinh trude ngay trude khi thue thé Tx
thuc hién viée truyén. Theo mot phuong 4n, khoang thir nhét c6 thé 1a khoang c6 chiéu

dai 25 ps, nhung sang ché khong bi gi6i han ¢ d6

e Kidu 3: LBT thyc hién chd dé truyén ngau nhién bang cach sir dung CW c6 kich

thuée ¢b dinh

- Thuc thé Tx thu dugc gia tri ngau nhién trong CW ¢6 kich thudc cb dinh, thiét
4p gi4 tri nay thanh gia tri ban dau cha bo dém chd dé truyén (hodc bd dinh thdi ch dé
truyén) N, va thuc hién cho dé truyén bang cach st dung bd dém cho dé truyén dugc
thiét 1ap N. Tt 13, trong thd tuc cho dé truyén, thuc thé Tx gidm bd dém chor dé truyén
bing 1 bt ¢t khi nao kénh duge phat hién l1a r8i trong chu ky khe dinh truéc. Trong ban
mb ta nay, chu ky khe dinh trudce co thé 13 9 ps, nhung sang ché khong bi gii han ¢ do.
Bo dém chor dé truyén N duge giam bang 1 tlr gid tri ban dau, va khi gia tri ctia bd dém
chd dé truyén N bf?lng 0, thi thuc thé Tx c6 thé thuc hién viéc truyén. Trong khi do, dé
thuc hién cho dé truyén, thuc thé Tx trudc tién phat hién xem liéu kénh co rdi trong
khoang thir hai (tic 14, thoi gian tri hodn Ts) hay khong. Theo mot phuong an ctia sang
ché, thuc thé Tx c6 thé phat hién (xac dinh) xem li¢u kénh c6 rdi trong khoang tht hai
hay khong, theo viéc xem liéu kénh c6 1oi trong it nhét mot s6 chu ky (vi du, mot chu
k¥ khe) trong khoang tht hai hay khong. Khoang thtr hai ¢6 thé dugc thiét 1ap dua vao
bac wu tién truy nhap kénh cta thuc thé Tx, va gdm chu ky bang 16 pus va m chuky khe
lién tiép. Trong ban mo ta nay, m la tap gia tri theo bac wu tién truy nhép kénh. Thuc thé
Tx thue hién viéc phét hién kénh dé gizm bo dém chd & truyén khi kénh dugc phét hign
14 rdi trong khoang thtr hai. Mat khéc, khi kénh duge phat hién 1a bén trong tha tuc cho

dé truyén, thi ding thu tuc cho dé truyén. Sau khi dung thu tuc cho dé truyén, thuc thé
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Tx ¢6 thé cho dé truyén trd lai khi kénh duoc phat hién 1a r3i trong khoang tht hai bd
sung. Theo céach nay, thuc thé Tx c6 thé thyc hién viéc truyén khi kénh 10i trong chu k¥
khe cia bd dém chd dé truyén N, ngoai khoang thir hai. Trong truong hop nay, gia tri

ban dau cua bo dém cho dé truyén N dugc thu trong CW ¢6 kich thude ¢b dinh.

e Kiéu 4: LBT thuc hién cho dé truyén ngiu nhién bang cach st dung CW co6 kich

thude thay d6i duge

- Thuc thé Tx thu duoc gia tri ngau nhién trong CW c¢6 kich thude thay dbi dugc,
thiét 14p gia tri ngu nhién 1 gia tri ban dAu ctia bd dém cho dé truyén (hodc b dinh
thoi chor dé truyén) N, va thuc hién cho dé truyén béng cach st dung bd dém chor dé
truyén duoc thiét 1ap N. Cu thé hon 13, thuc thé Tx c6 thé diéu chinh kich thuéc cia CW
dua vao thong tin HARQ-ACK dé truyén trude do, va gia tri ban du cua bd dém cho
dé truyén N dugc thu trong CW c6 kich thude duoc diéu chinh. Quy trinh cu thé thuc
hién chd dé truyén bédi thuc thé Tx nhu duoc mo ta theo kiéu 3. Thuc thé Tx c6 thé thyuc
hién viéc truyén khi kénh 161 trong chu ky khe cia bo dém cho dé truyén N, ngoai khoang
thtt hai. Trong trudng hop nay, gia tri ban dAu ctia bo dém cho dé truyén N dugce thu

trong CW ¢0 kich thuéc thay d6i duoc.

Trong kidu 1 dén kibu 4 & trén, thuc thé Tx c6 thé 1a tram co s& hodc UE. Theo
mot phuong an cua sang ché, truy nhép kénh kidu thir nhét c6 thé d& cap dén truy nhap
kénh kidu 4, va truy nhap kénh kidu the hai ¢6 thé tham chiéu dén truy nhap kénh kicu
2.

FIG.16 minh hoa thu tuc truy nhap kénh dwa vao LBT kiéu 4 theo mdt phuong an

cta sang ché.

Dé thyc hién truy nhép kénh, trudc tién, thuc thé Tx thuc hién viéc phat hién kénh
trong thoi gian tri hoan Tq (bude S302). Theo mdt phuong 4n cla sang ché, viéc phat

hién kénh trong thoi gian tri hoén Tq trong bude S302 ¢6 thé duoc thuc hién qua vige
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phat hién kénh déi v6i it nht mot phén thoi gian tri hoan Ta. Vi du, viéc phat hi¢n kénh
d6i v6i thoi gian tri hodn Tq ¢ thé duge thye hién qua viée phét hién kénh trong mot
chu ky khe trong thoi gian tri hodn Tq. Thuc thé Tx kiém tra xem liéu kénh c6 rdi hay
khong qua viéc phat hién kénh trong thoi gian tri hoan Tq (budc S304). Néu kénh duoc
phat hién 1a rdi trong thoi gian tri hoén Tq, thi thuc thé Tx tién hanh budc S306. Néu
kénh khong dugc phét hién la 181 trong thoi gian tri hodin Ty (tire 13, dugce phat hién 1a
béan), thi thuc thé Tx tr& lai bude $302. Thuc thé Tx 1dp lai cac bude tir $302 dén S304
cho dén khi kénh dugc phét hién 1 rdi trong thoi gian tri hoéin Ta. Thoi gian tri hodn Tq
c¢6 thé dugc thiét 1ap dua vao bac wu tién truy nhép kénh cua thuc thé Tx, va gém chu
ky bang 16 ps va m chu ky khe lién tiép. Trong ban md ta ndy, m 1a tap gid tri theo bac

wu tién truy nhap kénh.

Tiép theo, thuc thé Tx thu dugc gia tri ngﬁu nhién trong CW dinh trudc, thiét 1ap
gia tri ngﬁu nhién 1a gié tri ban dau ctia bd dém cho dé truyén (hoac b dinh thoi cho dé
truyén) N (bude $306), va tién hanh bude S308. Gid tri ban dAu cta bd dém cho dé
truyén N duogc chon mot cach ngﬁu nhién tr cac gia tri gitta 0 va CW. Thyc thé Tx thuc
hién thu tuc cho dé truyén bang cach st dung bd dém chd dé truyén duoc thiét 1ap N.
Tac 1a, thuc thé Tx thuc hién thu tuc cho dé truyén béng céach lap lai cac bude tir S308
dén S316 cho dén khi gia trj cia bd dém cho dé truyén N bang 0. Trong khi d6, FIG.16
minh hoa rang budc S306 dugc thuc hign sau khi kénh duoc phat hién 1a 101 trong thoi
gian tri ho@n T4, nhung sang ché khong bi gi6i han & d6. Tuc 1a, bude S306 co thé duoc
thuc hién doc 1ap v6i cac bude tir S302 dén S304, va c6 thé dugc thuc hién trude céc
bude tir $302 dén S304. Khi bude S306 duge thue hién trude cde bude tir $302 dén
$304, néu kénh duogc phat hién la rdi trong thoi gian tri hodn Tq bdi cac budce tir S302

dén S304, thi thuc thé Tx tién hanh budc S308.

Trong bude S308, thuc thé Tx kiém tra xem liéu gia tri ciia bo dém cho dé truyén

N c6 bing 0 hay khong. Néu gid tri cia bo dém chor dé truyen N bing 0, thi thuc thé Tx
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tién hanh budc S320 dé thuc hién viée truyén. Néu gia tri ciia by dém chd d€ truyén N
khong bing 0, thi thue thé Tx tién hanh bude $310. Trong bude $310, thyc thé Tx giam
gia tri ciia bo dém cho dé truyén N di 1. Theo mot phuong an, thuc thé Tx c6 thé giam
theo cach chon loc gid tri ciia bd dém cho dé truyén di 1 trong quy trinh phat hién kénh
dbi v&i mbi khe. Trong truong hop nay, bude S310 c6 thé duoc bo qua it nhat mot 1an
bf“mg céach chon thuc thé Tx. Tiép theo, thuc thé Tx thure hién viée phat hién kénh trong
chu ky khe bd sung (bude $312). Thuc thé Tx kiém tra xem liéu kénh c6 rdi hay khong
qua viéc phat hién kénh trong chu ky khe bd sung (bude S314). Néu kénh dugc phat
hién 12 rdi trong chu ky khe bd sung, thi thuc thé Tx trd lai budc S308. Theo cach nay,
thue thé Tx c6 thé giam b dém chd dé truyén di 1 bat ctr khi nao kénh dwge phat hién
1a 18 trong chu ky khe dinh trude. Trong ban md ta nay, chu ky khe dinh trudc c6 thé

1a 9 ps, nhung sang ché khong bi gi6i han & d6

Trong buéb S314, néu kénh khdng dugc phat hién la 161 trong chu k¥ khe bd sung
(trc 13, dugc phat hién 1a béan), thi thue thé Tx tién hanh budc S316. Trong bude S316,
thuc thé Tx kiém tra xem liéu kénh c6 161 trong thoi gian tri hodn bd sung Ta hay khong.
Theo mot phuong &n cta sang ché, viéc phat hién kénh trong bude S316 ¢ thé dugc
thue hién trong cac don vi cua céac khe. Ttc 1a, thyuc th Tx kiém tra xem liéu kénh duogc
phat hién c6 rdi trong tt ca cac chu ky khe cta thoi gian tri hoan bd sung Ta. Khi khe
ban duoc phat hién trong thoi gian tri hoén bd sung Tq, thi thuce thé Tx ngay 1ap tuc thyuc
hién buédc S316. Khi kénh dugc phat hién 1a t8i trong tat ca cac chu ky khe cua thoi gian

tri hodn bd sung T, thi thuc thé Tx trd lai bude S308.

Miit khac, néu gid tri cua bd dém cho dé truyén N bang 0 trong budc kiém tra cua
bude S308, thi thuc thé Tx thue hién viéc truyén (bude $320). Thuc thé Tx nhén phan
hdi HARQ-ACK tuong tmg véi viée truyén (bude $322). Thyc theé Tx ¢6 thé kiém tra
xem liéu viéc truyén truéc d6 6 thanh cong hay khong qua phan hdi HARQ-ACK dugc

nhan. Tiép theo, thuc thé Tx diéu chinh kich thuéc CW cho lan truyén tiép theo dua vao
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phan hdi HARQ-ACK dugc nhan (bude $324).

Nhu dugc mb ta & trén, sau khi kénh dugc phat hién 14 r6i trong thoi gian tri hodn
Tq, thuc thé Tx c6 thé thuc hién viée truyén khi kénh rdi trong N chu ky khe bd sung.
Nhu dugc md ta & trén, thuc thé Tx c6 thé 1a tram co s& hogc UE, va thu tuc truy nhap
kénh trén FIG.16 c6 thé dugce sir dung dé truyén dudng xubng ctia tram co s& va/hodc

truyén duong 1én cua UE.

Sau day, phuong phéap didu chinh thich tng CWS khi truy nhép kénh trong bang
tAn khong duoc cip phép dugc thé hién. CWS c¢6 thé dugc didu chinh dua vao phan hoi
UE (User Equipment, thiét bi ngudi dung), va phan hdi UE duoc st dung dé didu chinh
CWS c6 thé bao gdm phan hdi HARQ-ACK va CQI/PMI/RI. Theo sang ché, phuong
phap diéu chinh thich tng CWS dwa vao phan hdi HARQ-ACK duoc thé hién. Phan hoi
HARQ-ACK bao gdm it nhit mdt trong sé ACK, NACK, DTX, va NACK/DTX.

Nhu duge mo ta ¢ trén, CWS dugc didu chinh dua vao ACK ngay ca trong hé
théng LAN khong ddy. Khi phan hoi ACK dugc nhén, thi CWS duge thiét 1ap lai vé gia
ri nhé nhét (CWmin) va khi phan hdi ACK khong duge nhan, thi CWS tang 1én. Tuy
nhién, trong hé théng 6 mang, can ¢6 phuong phap didu chinh CWS xem xét dén da truy

nhép.
Trudce tién, dé mo ta sang ché, cac thuat ngir duoc dinh nghia nhu sau.

- T4p c4c gia tri phan hdi HARQ-ACK (tic 1, tap phan hdi HARQ-ACK): dé cap
dén (c4c) gid tri phan hoi HARQ-ACK dugc st dung & cap nhat/didu chinh CWS. Tap
phan hdi HARQ-ACK duogc giai ma 6 thoi didm khi CWS duoc xéac dinh va tuong Gng
v6i cac gia tri phan hdi HARQ-ACK kha dung. Tép phan hdi HARQ-ACK bao gdém
(c4c) gi tri phan hdi HARQ-ACK dé truyén mot hodc nhiéu DL (kénh) (vi du, PDSCH)
trén song mang bang tan khong dugc cap phép (vi du, Scell, 6 mang NR-U). Tap phan
hdi HARQ-ACK c6 thé bao gdm (céc) gié tri phan hoi HARQ-ACK dé truyén DL (kénh)
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(vi du, PDSCH), vi du, céc gi4 tri phan hdi HARQ-ACK duoc phan hoi tir cac UE. Gid
trj phan héi HARQ-ACK c6 thé chi béo thong tin phan hoi tiép nhan cho nhém khéi ma
héa (Code Block Group, CBG) hodc khéi van chuyén (Transport Block, TB), va c6 thé
chi bdo mot bét ky trong sé ACK, NACK, DTX, hoic NACK/DTX. Phy thudc vao ngi
canh, gié tri phan hdi HARQ-ACK c6 thé dugce két hop v6i cac thult ngi chang han nhu

gi4 tri HARQ-ACK, bit thong tin HARQ-ACK, va phan hdi HARQ-ACK.

- Cira sb tham chiu: d@ cap dén khoang thoi gian trong do viéc truyén DL (vi du,
PDSCH) twong g véi tap phan hdi HARQ-ACK dugc thuc hién trong séng mang bang
tan khong dugc cip phép (vi dy, Scell, 6 mang NR-U). Ctra sd tham chiéu c6 thé dugc
x4c dinh trong cac don vi ctia cac khe hodc cac khung con theo cac phuong 4n cla sang
ché. Cira sd tham chiéu c6 thé chi bdo mot hodc nhiéu khe (hodc khung con) cu thé.
Theo mdt phuong an cua sang ché, khe cu thé (hodc khe tham chiu) c6 thé bao gdm
khe bit diu ciia cum fruyén DL gan nhét trong do it nhit mot s6 phan héi HARQ-ACK

dugc mong 1a kha dung.

FIG.17 minh hoa phuong an vé phwong phép didu chinh kich thuéc cira s6 tranh
chip (Contention Window Size, CWS) dua vao phan hdi HARQ-ACK. Theo phuong
an trén F1G.17, thuc thé Tx c6 thé 1a tram co s& va thuc thé Rx c6 thé 1a UE, nhung sang
ché khong bi gi6i han & d6. Ngoai ra, mdc du phuong an trén FIG.17 gia su thu tuc truy
nhap kénh @& truyén DL béi tram co so, nhung it nhat mot s6 cdu hinh c6 thé duge ap

dung cho thi tuc truy nhép kénh dé truyén UL béi UE.

Tham chiéu dén FIG.17, thuc thé Tx truyén cum truyén DL tht n trén séng mang
bang tan khong duoc cép phép (vi du, Scell, 6 mang NR-U) (bude S402), va sau do néu
can truyén DL bd sung, thi thuc thé Tx c6 thé truyén cum truyén DL thr (n+1) dwa vao
truy nhap kénh LBT (budc S412). Trong ban md ta nay, cum truyén chi béo truyén qua
mot hodc nhidu khe (hodc khung con) lién k&. FIG.17 minh hoa thu tuc truy nhap kénh

va phuong phap diéu chinh CWS dya vao truy nhap kénh kiéu thir nhit néu trén (trc 13,
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kiéu 4 truy nhép kénh).

Trude tién, thue thé Tx nhan phan hdi HARQ-ACK tuong g véi truyén PDSCH
trén séng mang bang tan khong duoc chp phép (vi dy, Scell, 6 mang NR-U) (budc S404).
Phan hdi HARQ-ACK duge st dung dé didu chinh CWS bao gom phan hdi HARQ-
ACK tuong Gng v6i cum truyén DL gan nhét (tc 13, cum truyén DL thir n) trén séng
mang bang tan khong dugc cip phép. Cu thé hon 13, phan hdi HARQ-ACK dugce st
dung dé didu chinh CWS bao gdm phan hoi HARQ-ACK twong {mg v6i truyén PDSCH
trén ctra sd tham chiéu trong cum truyén DL gin nhét. Ctra s6 tham chiéu c6 thé chi bao
mot hodc nhiéu khe (hoic khung con) cu thé. Theo mot phuong an clia sang ché, khe cu
thé (hodc khe tham chiéu) bao gdm khe bét dau ciia cum truyén DL gén nhat trong do it

nhit mot s6 phan hoi HARQ-ACK dugc mong la kha dung.

Khi phan hdi HARQ-ACK duoc nhan, thi gia tri HARQ-ACK dugc thu cho mdi
khdi van chuyén (Transport Block, TB). Phan hoi HARQ-ACK bao gém it nhat mot
trong s chudi bit HARQ-ACK duya trén TB va HARQ-ACK dya trén CBG. Khi phan
hdi HARQ-ACK 14 chudi bit HARQ-ACK dya trén 1B, mdt bit thong tin HARQ-ACK
duoc thu trén mdi TB. Mat khac, khi phan hdi HARQ-ACK 1a chudi bit HARQ-ACK
dua trén CBG, thi N bit thong tin HARQ-ACK dugc thu trén mdi TB. Trong ban md ta
nay, N 1a sb luong CBG 16n nhéat trén mdi TB dugc tao cAu hinh trong thuc thé Rx dé
truyén PDSCH. Theo mot phuong an clia sang ché, (cac) gia tri HARQ-ACK cho mdi
TB ¢6 thé duoc xac dinh bang (cac) bit thong tin HARQ-ACK cho mdi TB cua phan hdi
HARQ-ACK dé xac dinh CWS. Cuy thé hon 1a, khi phan hdi HARQ-ACK 1a chudi bit
HARQ-ACK duya trén TB, thi mot bit thong tin HARQ-ACK ctia TB dugc xac dinh 1a
gid tri HARQ-ACK. Tuy nhién, khi phan hdi HARQ-ACK 1a chudi bit HARQ-ACK
dua trén CBG, thi mot gia tri HARQ-ACK ¢c6 thé dugc xac dinh dya vao N bit thong tin

HARQ-ACK tuong tmg voi cac CBG ndm trong TB.

Tiép theo, thuc thé Tx didu chinh CWS dua vao céc gid tri HARQ-ACK dugc xac
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dinh trong budc S404 (bude S406). Thc 13, thuc thé Tx xac dinh CWS dua vao (cac) gia
tri HARQ-ACK dugc x4c dinh bang (cac) bit thong tin HARQ-ACK cho mdi TB cua
phan hdi HARQ-ACK. Cuy thé hon 13, CWS ¢6 thé duogc diéu chinh dua vao ty sb cua
cdc NACK giita (c4c) gia tri HARQ-ACK. Trudc tién, cac bién ¢6 thé duge dinh nghia

nhu sau.
- p: Gia tri bac vu tién
-CW_min_p: Gié tri CWS nhd nhét dinh trudc ctia bac uu tién p
-CW_max_p: Gia tri CWS l6n nhét dinh trudce ctia bac uu tién p

_CW_p: CWS dé truyén bac wu tién p. CW_p dugc thiét 1ap bang mot bat ky trong
s6 céc gia tri CWS gitta CW_min_p va CW_max p nam trong tip CWS dugc cho phép

cua bac uu tién p.
Theo mot phuong an cla sang ché, CWS c6 thé dugc xac dinh theo cac bude sau.

Buéc A-1) Ddi v6i mdi bac vu tién p, CW_p dugc thiét 1ap thanh CW_min_p.

Theo truong hop nay, bac wu tién p bao gbm {1, 2,3, 4}.

Bude A-2) khi ty s6 ciia cic NACK vi céc gid tri HARQ-ACK dé truyén PDSCH
ol cira s& tham chiéu k 16n hon hodc bing Z%, thi CW_p tang 1én thanh gia tri duge
cho phép cao nhét tiép theo d6i voi mdi bac uu tién p (ngoai ra, gitt nguyén budc A-2).
Ngugc lai, buéc A tién hanh dén bude A-1. Trong ban md ta nay, Z la s6 nguyén dinh
trude trong doan 0<=2<=100, va theo mot phuong 4n, ¢O thé duoc thiét 1ap 1a mot trong

sb {30, 50, 70, 80, 100}.

Trong ban md ta nay, ctra s& tham chiéu k bao gdm khe (hodc khung con) bét dau
cha truyén gin nhét bai thuc thé Tx. Ngoai ra, cira s6 tham chiéu k 1a khe (hodc khung
con) trong do it nhat mét sd trong s§ cac phan hdi HARQ-ACK dugc mong doi 1a kha
dung. Néu CW_p = CW_max_p, thi gia tri dugc cho phép cao nhét tiép theo dé diéu
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chinh CW_pla CW_max p.

Tiép theo, thuc thé Tx chon gia tri ngiu nhién trong CWS dugc xéac dinh trong
buéc S406 va thibt 1ap gia tri ngAu nhién 1a gid trj ban dau ciia by dém cho dé truyén N
(bude S408). Thuc thé Tx thuc hién chd dé truyén bang cach st dung b dém cho dé
truyén duge thiét 1ap N (bude S410). Tic 13, thyc thé Tx c6 the gidm bo dém cho dé
truyén di 1 trong mdi chu ky khe trong d6 kénh dugc phat hién 12 rdi. Khi gia tri ctia bd
dém cho dé truyén bang 0, thi thuc thé Tx c6 thé truyén cum truyén DL thir (n+1) trong

kénh (budc S412).

Trong khi d6, trong quy trinh didu chinh CWS duoc md ta & trén, can xéc dinh
xem liéu khong chi ACK va NACK hay ca DTX hoic NACK/DTX c6 dugc xem Xxé€t
cung nhau trong sb cac phan hdi HARQ-ACK hay khong. Theo mot phuong 4n cia sang
ché, phu thudc vao viée xem liéu viéc truyén trong bang tn khong duoc cip phép 1a dua
vao 1ap lich ndi séng mang hay 1ap lich lién song mang, co thé thuc hién x4c dinh xem
liéu DTX hodc NACK/DTX c6 duge xem xét cung nhau trong quy trinh diéu chinh
CWS hay khong.

Trong 14p lich ndi séng mang, truyén DL (vi du, PDSCH) trén s6ng mang bang
tan khong duoc cAp phép dugc lap lich qua kénh didu khién (vi du, (E)PDCCH) dugc
truyén trén cling séng mang bang tan khong dugc cip phép. Trong ban md ta nay, do
DTX chi béo 13i truyén DL béi ntit 4n hoic tuong tu trong séng mang bang tan khong
duoc cip phép, nén ¢o thé duoc st dung dé diéu chinh CWS ciing véi NACK. Ngoai ra,
DTX 1a mét trong s6 cic phuwong phap trong d6 UE thong bao cho tram co s6 ring UE
khong thanh cong gii ma kénh diéu khién mac du tram co s& truyén, dén UE, kénh diéu
khién bao gdm thong tin 1ap lich (vi du, (E)PDCCH). DTX ¢6 thé chi duoc xac dinh
bang gia tri phan hdi HARQ-ACK, hodc ¢6 thé duoc xac dinh bang cach xem xét gia tri
phan hdi HARQ-ACK va trudng hop 18p lich thuc té. Theo mot phuong an cla sdng

ché, DTX va NACK/DTX ¢6 thé dugc coi 1a NACK dé diéu chinh CWS trong truong
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hop 14p lich noi song mang. Ttc 1a, khi ty 36 cua tong NACK, DTX, va NACK/DTX
voi cac gia tri HARQ-ACK dé truyén PDSCH cta ctra sb tham chiéu k bang hoic 16n
hon Z%, thi CWS ting dén gia tri duge cho phép cao nhét tiép theo. Nguoc lai, CWS

duge thiét 1ap lai thanh gi4 tri nho nhat.

Trong 1ap lich lién séng mang, truyén DL (vi du, PDSCH) trén s6ng mang bang
tn khong duoc cap phép c6 thé dugc lap lich qua kénh diéu khién (vi du, (E)PDCCH)
duge truyén trén séng mang bing tdn dugc cip phép. Trong trudng hop ndy, do phan
hdi DTX dugc st dung dé x4c dinh trudng hop giai ma UE cho kénh diéu khién duoc
truyén trén séng mang bang tdn duoc cip phép, nén s& hitu ich dé diéu chinh thich tmg
CWS dé truy nhap kénh trong bang tn khong dugc cip phép. Do do, theo mot phuong
4n cua sang ché, DTX c6 thé duge bo qua dé xac dinh CWS trong truong hop 1ap lich
lién s6ng mang tu bang tn dugc cip phép. Tc 13, dé diéu chinh CWS, trong s (céc)
gi4 tri HARQ-ACK, chi ACK va NACK c6 thé duoc xem xét dé tinh tj s6 NACK, hode
chi ACK, NACK vi NACK/DTX c6 thé dugc xem xét dé tinh ty s6 NACK. Do do, khi

tinh ty s6 NACK, thi DTX c6 thé dugc loai trir.

FIG.18 14 so dd khéi thé hién céc cAu hinh ctia UE va tram co s theo mdt phuong
4n ctia sang ché. Theo mdt phuong 4n clia sang ché, UE c6 thé dugc khai trién bang céc
loai thiét bi truyén thong khong day hogc thiét bi tinh toan khac nhau ma dugc dam bao
cam tay dugc va di dong. UE c6 thé duogc goi la thiét bi nguoi dung (User Equipment,
UE), tram (Station, STA), thué bao di dong (Mobile Subscriber, MS), hodc tuong tu.
Ngoai ra, theo mdt phuong 4n cta sang ché, tram co s& didu khién va quan ly 6 mang
(vi du, 6 mang macro, 6 mang femto, 6 mang pico, v.v.) tuong tng voi vung dich vy, va
thuc hién cac chic nang trong sb truyén tin hiéu, chi dinh kénh, theo doi kénh, tu chuin
doan, chuyén tiép, hodc twong ty. Tram co s& ¢ thé dugc goi 1a NodeB thé hé tiép theo

(gNB) hodc diém truy nhap (Access Point, AP).

Nhu duoc thé hién trén hinh v&, UE 100 theo m¢t phuong an cia sang ché c6 thé
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bao gdm bd xtt Iy 110, mddun truyén théng 120, bd nhd 130, giao dién ngudi dung 140,

va bd phan hién thi 150.

Trudc tién, b xi Iy 110 co thé thuc thi cac 1énh hodc chuong trinh khéac nhau va
xtr 1y dit lidu trong UE 100. Ngoai ra, b xtt 1y 100 c6 thé diéu khién toan bd hoat dong
bao gdm mdi bd phén cua UE 100, va c6 thé didu khién viéc truyén/nhan dit liéu giira
céc bd phan. Trong ban md ta nay, bd xit Iy 110 ¢6 thé duge tao chu hinh dé thuc hién
hoat dong theo cdc phuong an dugc mo ta trong ban md ta nay. Vidy, bd xtr Iy 110 ¢
thé nhan thong tin cAu hinh khe, x4c dinh cau hinh khe dua vao théng tin cAu hinh khe

nay, va thyc hién truyén thong theo cAu hinh khe dugc xac dinh.

Tiép theo, modun truyén thong 120 ¢ thé 1a modun tich hop dé thuc hién truyén
thong khong day bang cach stt dung mang truyén thong khong day va truy nhap LAN
khong day st dung LAN khong day. Dé&i vé6i didu nay, modun truyén thong 120 c6 thé
bao gbdm céc thé giao dién mang (Network Interface Card, NIC) chiang han nhu céc thé
giao dién truyén thong di dong 121 va 122 va thé giao dién truyén thong bang tan khong
duogc cip phép 123 & dang bén trong hodc bén ngoai. Trén hinh v&, médun truyén thong
120 duoc thé hién 1a moddun tich hgp nguyén khdi, nhung khong nhu trén hinh v&, mdi

thé giao dién mang c6 thé duogc sép xép ddc 1ap theo chu hinh mach hodc céch st dung.

‘Thé giao dién truyén thong di dong 121 co thé truyén hodc nhan tin hiéu v tuyén
br:ing it nhAt mot trong $b tram co s& 200, thiét bi bén ngoai, va mdy chu bﬁng cach su
dung mang truyén thong di dong va cung cap dich vu truyén thong di dong trong dai tan
s& thir nhit dua vao cac 1énh tr by xtr 1y 110. Theo mot phuong an, thé giao dién truyén
thong di dong 121 ¢ thé bao gdm it nhit mot mddun NIC st dung dai tdn s6 nhoé hon 6
GHz. It nhit mot mddun NIC cua thé giao dién truyén thong di dong 121 ¢o thé thuc
hién truyén thong di dong mot cach doc 1ap véi it nhit mét trong sb tram co s& 200, thiét
bi bén ngoai, va may chu theo cac chun hoc giao thuc truyén thong di dong trong cac

dai tAn s dudi 6 GHz duge hd trg bdi modun NIC twong ung.
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Thé giao dién truyén thong di dong 122 ¢6 thé truyén hodc nhan tin hiéu vo tuyén
béng it nhit mot trong sb tram co s& 200, thiét bi bén ngoai, va may chu bing cach st
dung mang truyén thong di dong va cung cip dich vu truyén thong di dong trong dai tan
s6 thir hai dua vao cac 1énh tir bo xir 1y 110. Theo mot phwong an, thbé giao dién truyén
thong di dong 122 ¢o thé bao gbm it nhit mét mddun NIC st dung dai tn s6 16n hon 6
GHz. It nhit m6t mddun NIC cia thé giao dién truyén thong di dong 122 ¢ thé thuc
hién truyén thong di dong mot cach doc lap voi it nhét mot trong s6 tram co s& 200, thiét
bi bén ngoai, va may chu theo cac chuén hoic giao thirc truyén thong di dong trong cac

dai tAn s6 16n hon hoic bang 6 GHz dugc hd trg bdi moédun NIC twong Gng.

Thé giao dién truyén thong bang tan khong duge chp phép 123 truyén hozc nhan
tin hiéu vo tuyén béng it nhAt mot trong sb tram co sé& 200, thiét bi bén ngoai, va may
chu bang cach su dung dai tAn s th ba 12 bang tan khong duoc cAp phép, va cung cAp
dich vu truyén thong bang tan khong dugc chp phép dua vao cac 1énh tr b xtt ly 110.
Thé giao dién truyén thong bang tan khong dugc cip phép 123 ¢6 thé bao gbm it nhét
mdt mddun NIC sir dung bang tan khong duge cap phép. Vi du, bang tan khong duge
chp phép co thé 1a bing tan 2,4 GHz, 5 GHz, 6 GHz, 7 GHz hodc trén 52,6 GHz. ft nhét
mdt modun NIC cua thé giao dién truyén thong bang tan khong dugc chp phép 123 ¢6
thé thuc hién truyén thong khong day vai it nhat mot trong sb tram co 56’ 200, thiét bi
bén ngoai, va may chu mot cach doc 1ap hodc phu thudc theo chuén hoic giao thirc
truyén thong bang tan khong dugc cép phép cua dai tin s& duoc hd tro bdi médun NIC

tuong ung.

Bd nhé 130 luu chuong trinh didu khién duoc st dung trong UE 100 va cac kiéu
dit liéu khac nhau ctia ching. Chuong trinh didu khién nay c6 thé bao gdm chuong trinh
dugc quy dinh cAn thiét dé thuc hién truyén thong khong day véi it nhét mot trong s6

tram co s& 200, thiét bi bén ngoai, va may chu.

Tiép theo, giao dién ngudi dung 140 bao gdm céc loai phuong tién dAu vao/diu
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ra khac nhau dugc tao ra trong UE 100. N6i cach khéc, giao dién ngudi dung 140 c6 thé
nhén dau vao nguoi ding bang cach sir dung céc phuong tign dau vao khéc nhau, va bd
xu ly 110 c6 thé didu khién UE 100 dua vao diu vao ngudi dung duoc nhan. Ngoai ra,
giao dién ngudi dimg 140 c6 thé thyc hién dau ra dya vao céc Iénh tir bo xr Iy 110 bang

cach str dung cac loai phuong tién d4u ra khic nhau.

Tiép theo, bd phan hién thi 150 két xuét c4c hinh anh khéc nhau trén man hinh
hién thi. B6 phan hién thi 150 c6 thé két xuét cc ddi twong hién thi khac nhau chéng
han nhu n6i dung dugc thuc thi boi bo xtt Iy 110 hodc giao dién nguoi dung dua vao cac

1énh didu khién tir b xr 1y 110.

Ngoai ra, tram co s& 200 theo mdt phuong an cta sang ché co thé bao gdm bo xur

Iy 210, modun truyén thong 220, va bd nhé 230.

Trude tién, bo x Iy 210 ¢b thé thuc thi cdc 1énh hodc chuong trinh khac nhau, va
xt ly dit liéu bén ngoai ctia tram co sO 200. Ngoai ra, bd xur 1y 210 ¢o thé diéu khién
toan bo hoat dong cua cac bd phan trong tram co s¢ 200, va diéu khién truyén va nhan
dit liéu giita cac bd phén. Trong ban mo ta nay, bo xtr 1y 210 ¢6 thé duoc tao cu hinh
dé thuc hién cac hoat dong theo cdc phuong an dugc mo ta theo sang ché. Vi dy, bd xtt
ly 210 ¢o thé bao hiéu cdu hinh khe va thuc hién truyén thong theo cAu hinh khe dugc

bao hiéu.

Tiép theo, mddun truyén thong 220 ¢6 thé 12 modun tich hop dé thuc hién truyén
thong khong day bang cach st dung mang truyén thong khong ddy va truy nhép LAN
khong day sir dung LAN khong day. Déi voi dieu nay, modun truyén thong 220 c6 thé
bao gdm cac thé giao dién mang chéng han nhu céc thé giao dién truyén thong di dong
221 va 222 vathé giao dién truyén thong bang tan khong dugc cAp phép 223 & dang bén
trong hodc bén ngoai. Trén hinh v& modun truyén thong 220 dugc thé hién 1a modun

tich hop nguyén khdi, nhung khong nhu trén hinh V&, mdi thé giao dién mang co thé
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duoc sép Xép doc lap theo chu hinh mach hoic cach st dung.

Thé giao dién truyén thong di dong 221 ¢6 thé truyén hodc nhan tin hiéu vd tuyén
bang it nhit mot trong s6 UE 100, thiét bi bén ngoai, va may chi bang cach sir dung
mang truyén thong di dong va cung cép dich vu truyén thong di dong trong dai tan sb
thir nhét dua vao cac 1énh tir b xir ly 210. Theo mot phuong an, thé giao dién truyén
thong di dong 221 ¢b thé bao gdm it nhit mot modun NIC st dung dai tan s6 nhé hon 6
GHz. It nhit mot mddun NIC cua thé giao dién truyén thong di dong 221 ¢6 thé thuc
hién truyén thong di dong mot cach doc 1ap voi it nhit mot trong s6 UE 100, thiét bi bén
ngoai, va may chu theo cac chuin hoic giao thuc truyén thong di dong trong cic dai tan

sé nhé hon 6 GHz dugc hd tro béi médun NIC twong ung.

Thé giao dién truyén thong di dong 222 c6 thé truyén hodc nhan tin hiéu vo tuyén
bang it nhit mot trong sé UE 100, thiét bi bén ngoai, va may chi bang cich st dung
mang truyén thong di dong va cung cép dich vu truyén thong di dong trong dai tin sb
thir hai dwa vao cac lénh tir bo xtt Iy 210. Theo mot phuong an, thé giao dién truyén
thong di dong 222 co thé bao gdm it nhat mot mddun NIC su dung dai tan s6 16n hon
hodc bing 6 GHz. ft nhat mdt modun NIC cua thé giao dién truyén thong di dong 222
¢6 thé thuc hién truyén thong di dong mot cach doc lap v6i it nhit mot trong s& UE 100,
thiét bi bén ngoai, va may chu theo cac chuén hoic giao thuc truyén thong di dong trong

céc dai tAn s6 16n hon hodc bing 6 GHz duoc hd tro béi modun NIC tuong ung.

Thé giao dién truyén thong bang tan khong dugc cép phép 223 truyén hodc nhan
tin hiéu vo tuyén bing it nhat mot trong s UE 100, thiét bi bén ngoai, va may chu bang
cach sir dung dai tan sé thir ba 12 bang tan khong dugc cap phép, va cung chp dich vu
truyén thong bang tan khong dugc chp phép dua vao cac lénh tir bo xur ly 210. Thé giao
dién truyén thong bang tan khong dugc cap phép 223 ¢o thé bao gom it nhét mot modun
NIC str dung bing tan khong dugc cap phép. Vi dy, bang tan khong dugc chp phép c6
thé 13 bang tAn 2,4 GHz, 5 GHz, 6 GHz, 7 GHz hodc trén 52,6 GHz. ft nhAt mot modun
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NIC cua thé giao dién truyén thong bang tdn khong dugc cAp phép 223 ¢6 thé thuc hién
truyén thong khong véi it nhét mot trong s UE 100, thiét bi bén ngoai, va mdy chi mot
cach doc 1ap hoic phu thudce theo cac chuédn hoic giao thuc truyén thong bing tan khong

dugc cip phép cta dai tAn s dugc hd tro boi modun NIC tuong ung.

FIG.18 14 so dd minh hoa UE 100 va tram co s& 200 theo mdt phuong 4n cua sang
ché, va cac khdi duogc thé hién mot cach riéng biét 1a cac ph?m tor dugce chia logic cua
thiét bi. Theo do, céac ph?m tr dugce dé cép ¢ trén cua thiét bi c6 thé dugc gén trén mot
chip hodc nhiéu chip theo thiét ké cua thiét bi. Ngoai ra, mot phin ciu hinh cua UE 100,
vi dy, giao dién ngudi dung 140, by phéan hién thi 150 va tuwong tu ¢6 thé duogc bd tri
mdt cach chon loc trong UE 100. Ngoai ra, giao dién nguoi dung 140, bd phan hién thi

150 va tuwong tu ¢ thé dugc b tri bd sung trong tram co s& 200, néu can thiét.

Thiét bi truyén thong khong day hoat dong trong hé thdng truyén thong khong day
theo mot phuong 4n cla sang ché co thé thyuc hién thi tuc LBT trong don vi cua cac
bang thong dinh trudc dé thuc hién tha tuc LBT nay trong bang tan khong dugc cAp
phép. Bang thong duoc chi dinh trude ¢d thé dugc goi 1 biang thong LBT, dai con LBT,
hodc bang thong co s& LBT. D& thuan tién cho viéc md ta, bang thong dugc chi dinh
trude duge goi 1a bang thong co so trong phan mo ta dudi day. Cu thé 13, khi thuc hién
truy nhap kénh, thi thiét bi truyén thong khong day co thé x4c dinh xem liéu kénh c6 rdi
trong don vi bang théng co s¢ hay khong. Theo mdt phuong an cu thé, thiét bi truyén
thong khong day co thé x4c dinh xem liéu kénh c6 roi trong cac bang thong co s¢ duge
chi dinh truéc hay khong, va ¢ thé x4ac dinh, dua vao viéc xac dinh xem ligu kénh co
161 hay khong, xem liéu c6 thuc hién truyén trong kénh twong tng hay khong. Ngoai ra,
bang thdng co sd ¢d thé 1a 20 MHz. Pidu nay c6 thé 1a xem xét dén viée cling ton tai véi
thiét bi truyén thong khong day khac (vi dy, thiét bi LAN khong déy) béng cach st dung
bang tin khong dugce cip phép. Trong ban mo ta nay, thiét bi truyén thong khong day

c6 thé duge goi 1a thiét bi ngudi dung hodc tram co s¢. Ngoai ra, thiét bi truyén thong
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khong day co thé chi bdo ca thiét bi ngudi dung va tram co so. Do d6, truy nhap kénh
dé truyén UL va truy nhap kénh dé truyén DL ¢6 thé dugc thuc hién trong don vi bang
thong co s6. Khi thiét bi truyén thong khong day thuc hién truy nhap kénh trong don vi
bing thong co s& trong bing tan khong duoc cip phép, thi phuong phap dé thuc hién
truy nhap kénh bing cach sir dung bang thong 16n hon bang thong co s¢ hodc thyc hién
truy nhép kénh trong BWP ¢6 bing thong 16n hon béng théng co s6 ¢6 thé tr& thanh van
dé. Nhu duge md ta & trén, BWP 1a tp cac PRB lién tuc dugc chon tur tap con cua nhiéu
RB lién tuc cho mdot ) song mang nhét dinh. Tram co s& ¢c6 thé tao cAu hinh, cho thiét
bi ngudi ding, mot hodc nhiéu DL BWP cho duong xubng, va c6 thé thuc hién truyén
dén thiét bi ngudi dung qua mot DL BWP hoat dong duong xubng trong s6 mot hodc
nhiéu DL BWP duoc tao cAu hinh. Ngoai ra, tram co s& ¢ thé tao cAu hinh, cho thiét bi
| nguoi dung, mot hodc nhiéu UL BWP cho duong 1én, va c6 thé 1ap lich tai nguyén dé
truyén dudng lén cua thiét bi nguoi ding qua mdt UL BWP hoat dong dudng 1én trong
s6 mot hodc nhidu dugc tao chu hinh UL BWP. Cu thé 13, khi tai nguyén tin sb tuong
mg v4i mot bang thong co s¢ bat ky rdi nhung mot tai nguyén khéc tuong ing vdi bang
thong co s& ndy lai ban, thi phwong phap truy nhép kénh bi thiét bi truyén thong khong
day c6 thé tr thanh vAn dé. Diéu nay 1a vi, trong BWP, néu tai nguyén tan sb tuong ting
véi moOt bang thong co s6 bét ky rbi nhung mot tai nguyén khac twong tng voi bang
thong co s& lai ban, thi hiéu qua phd c6 thé bj giam khi thiét bi truyén thong khong day

khong truyén dit liéu trong BWP.

Theo modt phuong an cu thé, tram co s& ¢ thé chp phat bang thong cia BWP &
dang bang thong co s¢. Trong tru&rﬁg hop nay, tram co s& ¢ thé thuc hién truyén duong
xubng trong nhiéu BWP mot cach dong thoi. Thiét bi ngudi dung c6 thé thuc hién truyén
duong 1én trong nhidu BWP mdt cach ddng thoi. Theo cac phuong an nay, cac hoat dong
cu thé cta tram co s& va thiét bi nguoi dung c6 thé gidng hoat dong truy nhap kénh trong
da song mang, duge dinh nghia trong 3GPP TS 36.213 v14.8.0. Theo mot phuong an cu

thé khac, tram co s ¢6 thé tao cAu hinh bang thong cia BWP tuong tmg vdi s6 nguyén
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14n bang thdng co s0. Phin mo ta vé phuong phép cu thé trong d6 thiét bi truyén thong
khong day truy nhap kénh bang cach sit dung BWP trong hé théng truyén thong khong

day hoat dong trong bang tAn khong dugc cip phép s& duoc dua ra.

Tram co s6 ¢6 thé tao cAu hinh nhiéu BWP cho thiét bi ngudi dung trong bang tan
khong duoc cip phép. Cu thé 13, tram co s ¢ thé tao cAu hinh nhiéu BWP duong xubng
cho thiét bi ngudi dung trong bang tan khong dugc chp phép. O thoi diém nay, tram co
s& ¢6 thé kich hoat nhidu BWP cho thiét bi nguoi ding trong bang tan khong duoc cip
phép. Theo phwong an nay, trudc tién phan mo ta vé cac phuong phap vén hanh tram co
s& va thiét bi ngudi dung s& dua ra. Tram co' s6 ¢0 thé truyén bdo hiéu lién quan dén
phan bang thong (Bandwidth Part, BWP) dé chi bao thong tin vé BWP dugc kich hoat
cho thiét bi ngudi ding. Thiét bi ngudi dung c6 thé nhan bao hiéu lién quan dén BWP
tir tram co sO va co thé xac dinh BWP dugc kich hoat cho thiét bi nguoi dung. Cu thé
13, tram co s& co thé tao cAu hinh, cho thiét bi nguoi dung, mot hodc nhiéu BWP duodng
xubng dugc kich hoat trong sé cac BWP dudng xudng qua béo hiéu RRC chuyén dung.
Nguoc lai, nhu dwge mo ta ¢ trén, tram co s& ¢6 thé chi bdo, qua DCI, BWP duoc kich
hoat trong s& cac BWP duoc tao c4u hinh cho thiét bi ngudi dung. Thiét bi nguoi dung

¢6 thé nhan DCI, va ¢ thé xac dinh BWP dugc kich hoat trén co s& DCI.

Khi tram co s& thuc hién truy nhép kénh thanh cong trong it nhit mot BWP, thi
tram co sO ¢O thé truyén PDSCH trong it nhit mot BWP trong d6 truy nhap kénh da
duoc thuc hién thanh cdng. Tuce 1a, khi tram co s& da dugc thuc hién thanh cong truy
nhép kénh trong nhiéu BWP, thi tram co s& ¢6 thé truyén PDSCH trong mdi trong s6
cac BWP. O thoi diém nay, tram co s6 cO thé truyén PDCCH dé 1ap lich PDSCH trong
BWP trong d6 PDSCH can dugc truyén, va mai PDCCH c6 thé bao gdm thong tin 14p
lich cia PDSCH duoc truyén trong BWP trong d6 PDCCH duoc truyén. Thong tin 14p
lich cia PDSCH chi bao thong tin vé thoi gian va céc tai nguyén tn s6 dé truyén

PDSCH. Khi nhiéu BWP, trong sb cac BWP duoc tao cAu hinh cho thiét bi nguoi dung,
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dugc kich hoat, thi thiét bi nguoi dung co thé khong xac dinh BWP, trong d6 tram co s
thuc hién truy nhép kénh thanh cong, trong sb cac BWP dugec kich hoat. Do do, thiét bi
nguoi dung ¢ thé theo ddi PDCCH trong CORESET dugc tao cAu hinh cho mdi trong
sb cac BWP duoc kich hoat dé c¢b ging nhan PDCCH. Thiét bi nguoi ding 6 thé sir
dung thong tin 1ap lich PDSCH nam trong PDCCH duoc nhén dé nhan PDSCH trong
mdi BWP. Thiét bi ngudi dung c6 thé thyc hién theo ddi PDCCH trong tAt ca cac BWP
duoc tao cAu hinh cho thiét bi nguoi ding. Cu the 1a, thiét bi nguoi ding c6 thé thuc
hién theo ddi PDCCH trong cac CORESET cua tit ca cac BWP dugc tao céu hinh cho
thiét bi ngudi dung. Ngoai ra, thiét bi nguoi dung cb thé nhan PDSCH trong BWP tuong
g trén co s& thong tin 18p lich PDSCH nim trong PDCCH dugc nhén. Theo phuong
4n nay, thiét bi ngudi dung cin theo ddi cac PDCCH trong tit ca cac BWP dugce tao cAu
hinh cho thiét bi nguoi dung, va do d6 do phirc tap dé giai ma mu cac PDCCH ¢6 thé
ting 1én. Ngoai ra, mirc tiéu thy nang lugng, ma thiét bi nguoi ding st dung dé nhan
PDCCH, c¢6 thé ting 1én. Trong bin md ta nay, viéc truy nhap kénh thanh cong co thé
chi béo trudng hop trong d6 viée truyén trong kénh twong Gmg dugc cho phép theo thu
tuc truy nhap kénh. Trong bin mo ta nay, tha tuc truy nhap kénh co6 thé bao ham thu tuc

LBT dugc mo ta & trén.

Tram co s& cO thé tao céu hinh cac BWP khac nhau sao cho cac BWP c¢6 céc tai
nguyén tAn s6 khac nhau. Ngoai ra, tram co s& ¢6 thé thuc hién tao cAu hinh sao cho cac
tai nguyén tAn s6 ctia cdc BWP khdc nhau chdng 1ap v6i nhau. Vi dy, khi cac BWP khac
nhau dugc tao cu hinh dé chdng lap v6i nhau, thi mot phan tai nguyén tn sd cia BWP
thir nhét c6 thé gidng mot phan tai nguyén tAn sb cia BWP thir hai. Ngoai ra, tai nguyén
tAn s6 ctia BWP thtr nhét ¢6 thé bao gdm tai nguyén tAn s6 cia BWP th hai. Dé thuan
tién cho viéc mo ta, khi céc tai nguyén tan s cua cac BWP khac nhau chdng lap voi
nhau, cac BWP tuong tmg c6 thé duoc goi 1a cac BWP chdng lap. Tram co s& tao cAu
hinh CORESET cho m&i BWP, va thiét bi nguoi dung theo déi PDCCH trong tai nguyén
CORESET ctia m&i BWP. Khi ¢6 cac BWP chong lap, thi thibt bi ngudi ding c6 thé 1an
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lugt thuc hién theo ddi PDCCH trong cac BWP chdng 13p trén co s¢ mitc vu tién cla
cac BWP. Theo phuong 4n nay, khi thiét bi ngudi dung da nhan PDCCH trong mot
BWP bit ky, thi thiét bi ngudi ding c6 thé khong theo doi PDCCH trong BWP ¢6 mure
vu tién thdp hon BWP trong d6 PDCCH da dugc nhan. O thoi diém nay, cac muc uu
tién ¢6 thé dugc tao cAu hinh dya vao kich thudc bang thong cia cac BWP. Theo mot
phuong an cu thé, BWP c¢6 bing thong rdng hon cd thé ¢4 mirc wu tién cao hon. Khi
bang thong cia BWP thir nhét rong hon bing thong ciia BWP thir hai, thi thiét bi nguoi
dung c6 thé theo doi PDCCH trong BWP thir nhit va sau d6 c6 thé theo doi PDCCH
trong BWP thir hai. Theo mot phuong an cu thé khac, BWP c6 bing thong hep hon c6
thé ¢6 muc vu tién cao hon. Khi bang thong cia BWP th nhét hep hon bang thong cta
BWP thr hai, thi thiét bi ngudi ding ¢6 thé theo ddi PDCCH trong BWP thir nhat va
sau d6 c6 thé theo ddi PDCCH trong BWP thir hai. Céac hoat dong nay c6 thé hiéu qua
trong truong hop trong d6 tram co s& ¢6 thé thuc hién viéc truyén trong BWP chi khi
tram co s& da thanh coéng truy nhdp kénh trong tAt ca cac bang thong co s& nim trong
BWP. Piéu ndy 1a vi, trong truong hop trong do tram co s& ¢6 thé thuc hién viée truyén
trong BWP chi khi tram co s da thanh cong truy nhép kénh trong tAt ca cac bang thong
co s& nam trong BWP, kha ndng cao 1a thiét bi nguoi dung truyén PDCCH trong BWP

c6 biang thong hep.

Theo mdt phuong an khéc, ngay ca khi tram co s¢ da thanh cong truy nhap kénh
trong nhiéu BWP, thi tram co s& ¢ thé truyén PDSCH trong mdt trong s6 cdc BWP
trong d6 tram co s¢ da thanh cong truy nhép kénh. O thoi diém nay, tram co s ¢6 thé
xac dinh, dya vao muc vu tién, BWP trong do PDSCH can dugc truyén, trong sb cac
BWP trong d6 tram co s& ndy da thanh cong truy nhép kénh. O thoi diém ndy, tram co
s& ¢6 thé truyén PDCCH dé 1ap lich PDSCH trong BWP trong d6 PDSCH can duogc
truyén. Thiét bi nguoi dung ¢6 thé x4c dinh, dua vao mirc uu tién cua mdi trong sb cac
BWP, thtt tu ctia cac BWP trong d6 theo doi PDCCH cén duoc thuc hién. Khi nhiéu
BWP duoc kich hoat cho thiét bi nguoi dung, thi thiét bi nguoi dung nay co thé 1an luot

62



43708 63/108

theo d&i cac PDCCH trong nhidu BWP trén co s¢ mirc uu tién clia mdi trong sb cac
BWP. G thoi didm nay, khi thiét bi ngudi ding nhan PDCCH trong mot BWP bét ky,
thiét bi nguoi dung c6 thé bo qua viéc theo ddi PDCCH trong cdc BWP khac BWP trong
d6 PDCCH duoc nhan. Cu thé 13, khi thiét bi nguoi ding nhan PDCCH dé 18p lich
PDSCH trong mot BWP bat ky, thiét bi ngudi dung c6 thé bo qua viéc theo ddi PDCCH

d& 14p lich PDSCH trong cac BWP khic BWP trong d4 PDCCH dwgc nhén.

Mitc wu tién c6 thé duoce xac dinh dua vao chi sb cia BWP. Theo mdt phuong an
cu thé, BWP ¢6 chi s 16n hon ¢c6 thé c6 mirc vu tién cao hon. Vi dy, khi tram co s¢ da
thanh cong truy nhap kénh trong BWP tht nhit va BWP th hai va chi s6 cia BWP thir
nhét 16n hon chi sb cia BWP thir hai, thi tram co s& ¢6 thé xac dinh raing BWP trong d6
PDSCH cén dugc truyén 1a BWP thir nhét trong s6 BWP thu nhit va BWP thir hai. O
thoi diém nay, thiét bi ngudi ding c6 thé theo doi PDCCH trong BWP thit nhét va sau
d6 ¢6 thé theo ddi PDCCH trong BWP thit hai. Theo mot phuong an cu thé khac, BWP
¢6 chi sb nho hon c6 thé ¢ muc wu tién cao hon. Vi duy, khi tram co s& da thanh cong
truy nhap kénh trong BWP tht nhat va BWP tht hai va chi s& ctia BWP thir nhit nhé
hon chi s6 ctia BWP thir hai, thi tram co s& ¢6 thé xac dinh ring BWP trong d6 PDSCH
cAn duoc truyén 14 BWP thir nhét trong s6 BWP thtr nhét va BWP tht hai. O thoi diém
nay, thiét bi ngudi dung ¢6 thé theo doi PDCCH trong BWP thir nhét va sau d6 c6 thé
theo d&i PDCCH trong BWP thit hai. O thoi diém nay, khi thiét bi ngudi ding nhén
PDCCH trong BWP ¢6 mirc wu tién cao hon va trong do viéc theo ddi PDCCH dugc
thuc hién, thi thiét bi nguoi dung ¢ thé bo qua viéc theo doi PDCCH trong cac BWP
khéc BWP trong d6 PDCCH duoc nhan. Cu thé 13, khi thiét bi ngudi ding nhan PDCCH
dé 1ap lich PDSCH trong BWP ¢6 muc vu tién cao hon va trong d6 viéc theo doi PDCCH
dugc thyc hién, thi thiét bi ngudi ding c6 thé bo qua viée theo doi PDCCH dé lap lich

PDSCH trong cdc BWP khac BWP trong d6 PDCCH dugc nhan.

Theo mot phuong an cu thé khac, muic wu tién ¢6 thé duoc x4ac dinh dua vao bang
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thong cia BWP. Cu thé 1a, BWP c6 bing thong hep hon co6 thé c6 mirc vu tién cao hon.
Vi dy, khi tram co s& da thanh cong truy nhép kénh trong BWP tht nhat va BWP thu
hai va bang thong ctia BWP thu nhét hep hon biang thong cia BWP tht hai, thi tram co
s& ¢6 thé x4c dinh rdng BWP trong d6 PDSCH cAn dugc truyén 1A BWP thir nhét trong
<6 BWP thtr nhét va BWP thr hai. O thdi diém nay, thiét bi ngudi ding c6 thé theo ddi
PDCCH trong BWP thtr nhat va sau d6 c6 thé theo ddi PDCCH trong BWP thir hai.
Theo mdt phuong an cu thé khac, BWP c6 bing thong rong hon cd thé c6 murc wu tién
cao hon. Vi du, khi tram co s& d4 thanh cong truy nhip kénh trong BWP thr nhét va
BWP tht hai va bang thong ciia BWP thir nhét rong hon bang thong ctia BWP thtt hai,
thi tram co s6 ¢6 thé x4c dinh rang BWP trong 6 PDSCH cAn dugc truyén 1A BWP thi
nhit trong s6 BWP tht nhat va BWP thit hai. O thoi diém nay, thiét bi ngudi ding c6
thé theo ddi PDCCH trong BWP thtr nhét va sau d6 c6 thé theo doi PDCCH trong BWP
thit hai. Ngoai ra, theo phuong an duge md ta & trén, khi nhiéu BWP c6 cung bang

thong, thi mrc wu tién c6 thé duge xéc dinh dya vao chi s cua moi trong so cac BWP.

Theo mot phuong an cu thé khéc, tram co s& ¢co thé tao cAu hinh mot hoic nhiéu
BWP cho thiét bi ngudi dung trong bang tan khong duge cip phép, va c6 thé giéi han
BWP kich hoat dugc chi & mot trong s& mét hodc nhidu BWP dugc tao cdu hinh. Do do,
ngay ca khi nhiéu BWP dugc tao cau hinh cho thiét bi nguoi dung trong bang tan khong
duoc cép phép, thi tram co s& cd thé chi kich hoat mdot BWP cho thiét bi nguoi dung
trong bing tan khong dugc cip phép. Theo phuong an nay, trudc tién phan mo ta vé cac

phuong phap van hanh tram co s¢ va thiét bi nguoi dung s& dua ra.

Chi khi tram co s& da thanh cong truy nhap kénh trong tit ca cac biang thong co
s& nam trong BWP, thi tram co s& ¢6 thé truyén PDSCH dén thiét bi nguoi dung trong
BWP twong tmg. Khi tram co s¢ da thanh cong truy nhap kénh trong tat ca cac biang
thdng co s6 nam trong BWP, thi tram co s¢ ¢6 thé truyén PDCCH dé 1ap lich PDSCH

cho thiét bi ngudi dung trong BWP tuong ung. Thiét bi nguoi dung c6 thé theo doi

64



43708

65/108

PDCCH trong BWP hoat ddng trong s6 cac BWP duoc tao cAu hinh cho thiét bi ngudi
diing. Cu thé 13, thiét bi ngudi ding ¢6 thé theo doi PDCCH trong CORESET ctia BWP
hoat dong trong sd cic BWP dugc tao cAu hinh cho thiét bi nguoi dung. Thiét bi ngudi
dung theo d3i PDCCH chi trong mot BWP, va do do do phuc tap cua thiét bi ngudi dung
¢ thé duoc ngin khong dé tang 1én ddi v6i hoat dong cua thiét bi ngudi dung trong
bang tin khong dugce cAp phép. Ngoai ra, hiéu qua clia viéc tiéu thy nang lwong boi thiét
bi nguoi dung trong bang tan khong dugc cép phép c6 thé duogc ngdn khong dé giam di.
Tuy nhién, néu tram co s& thuc hién viéc truyén trong BWP chi khi tram co s da thanh
cong truy nhap kénh trong tAt ca cac bang thong co s& nam trong BWP, thi hiéu qua phd

cia dudng xudng ma tram co so truyén dén thiét bi ngudi dung co the giam di.

Khi tram co sé da thanh cong truy nhap kénh trong it nhAt mot trong sb cac bang
thong co s& nam trong BWP, thi tram co s& ¢6 thé truyén PDSCH dén thiét bi ngudi
dung trong BWP bang cach st dung it nh4t mot bang thong co so trong d6 tram co s6
d3 thanh cong truy nhap kénh. Khi tram co s¢ da thanh cong truy nhép kénh trong it
nhét mot trong sd cac bang thong co s& nam trong BWP, thi tram co s& ¢o thé truyén
PDCCH dé 1ap lich PDSCH dén thiét bi ngudi dung trong BWP béng cach st dung it
nhét mot bang thong co s& trong d6 tram co s¢ da thanh cong truy nhédp kénh. Phuong
4n nay co6 thé ting hiéu qua phd d8 truyén PDCCH bang tram co s&. Tuy nhién, thiét bi
nguoi dung co thé khong xac dinh BWP, trong d6 tram co so da thanh cong truy nhap
kénh, trong sd it nhit mot bang thdng co s& nam trong BWP. Do do, thiét bi ngudi dung
¢6 thé theo doi PDCCH trong CORESET dugc tao cAu hinh trong BWP. Tuy nhién, khi
CORESET dugc tao cAu hinh trong don vi BWP va tram co s& khong truy nhap kénh
trong bang thong co sG bét ky trong sb cac bang thong co s6 nam trong BWP, thi tram
co 56 ¢6 thé khong st dung bang thong mot phan ciia CORESET, va do d6 ¢6 thé khong
truyén PDCCH trong CORESET tuong tng. Do do, thit bi ngudi dung c6 thé khong
nhan PDCCH trong CORESET. Theo d6, tram co' s§ ¢6 thé tao cdu hinh CORESET

trong bing thong co s¢ trong BWP. Cu thé 13, khi tram co s& tao cAu hinh CORESET
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trong BWP, thi tram co s& ¢ thé tao cAu hinh CORESET trong bang thong co sé. Thiét
bi nguoi dung co thé theo doi PDCCH gia sir ring PDCCH ¢6 thé dugc truyén tir tram
co s& trong CORESET trong bang thong co sé¢. Khi kich thude bang thong cua BWP
dugc tao cdu hinh cho thiét bi nguoi dung, tic 1a, s6 luong bang thong co s, tang, thi
s6 luong CORESET, trong d6 thiét bi ngudi ding dé theo doi PDCCH, ting vi
CORESET c¢6 thé dugce tao cAu hinh trong c4c bing thdng co s&. Do d6, c6 nhuoc diém
1a muc tiéu thu ning luong hodc do phic tap cua thiét bi ngudi dung theo giai md mu
PDCCH c6 thé tang 1én. Theo do, can c¢6 phuong phép, trong d6 thiét bi ngudi ding ¢6
thé theo dgi PDCCH mot céch hiéu qua. Cu thé 13, khi CORESET duge tao ciu hinh
trong bang thong co sd, tc 1a, khi CORESET c6 bang thong bang hoic nho hon bang
thong co s, thi cdn ¢é phuong phép theo doi PDCCH boi thiét bi ngudi ding. Phén md
t4 vé& phuong phép ndy s& dugc thuc hign voi tham chiéu dén c4c hinh v& tir FIG.19 dén

FIG.21.

FIG.19 thé hién trudng hop trong d6, khi tram co s& theo mot phuong 4n cla sang
ché tao chu hinh BWP bao gém mot hodc nhiéu bing thong co s&, tram co s truyén
PDCCH trong CORESET dugc tao cAu hinh trong mdi bang théng co s6 va truyén

PDSCH trong BWP, trén co s6 mirc uu tién clia mdi bing thong co sd.

Khi tram co s& da thanh cdng truy nhap kénh trong nhiéu bang thdng co s, mdi
bang thong bao gdbm CORESET, trong BWP, thi tram co s& ¢6 thé truyén PDCCH aé
1ap lich PDSCH dén thiét bi ngudi dung trong mot trong sb cac bang thong co so trong
d6 tram co s da thanh cong truy nhép kénh. Tram co s& ¢6 thé phan biét giita nhiéu
biang thdng co s0, mdi bing thong bao gdm CORESET, trong BWP, va ¢6 thé chi dinh
cac murc wu tién cho nhiéu bang thong co s6. MB&i trong sd cac bing thong co s& ¢6 thé
¢6 mirc wru tién duy nhat. Khi tram co s¢ da thanh cong truy nhép kénh trong nhiéu biang
thong co s, mdi bang thong bao gdbm CORESET, trong BWP, thi tram co s& ¢6 thé xé4c

dinh ring bang thdng co s¢, c6 muc vu tién cao nhét, trong so cac bang thong co sO
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trong d6 tram co s& da thanh cong truy nhap kénh, 1a bang thong trong d6 PDCCH cén
dugc truyén. Tic 13, khi tram co s da thanh cong truy nhdp kénh trong nhiéu bing
thong co s, mdi bang thong bao gdbm CORESET, trong BWP, thi tram co s& ¢6 thé
truyén PDCCH dén thiét bi ngudi dung trong bang thong c6 mire uu tién cao nhét trong
s& cac bang thong co s& trong do tram co s& da thanh cong truy nhap kénh. Dé thuan
tién cho viéc mod ta, bang thong co so trong d6 tram co s& c6 thé truyén PDCCH va ¢6
mirc wu tién cao nhét trong sd cac biang thong co so trong d6 tram co' s& da thanh cong
truy nhap kénh cé thé duoc goi 12 bang thong co sé mirc vu tién hang dAu. Thiét bi nguoi
dung cé thé theo d&i PDCCH trén co s& mirc uwu tién ciia mdi trong sb cac bang thong
co s&. Cu thé 13, thiét bi nguoi ding 6 thé x4c dinh thir tu ciia bang thong co s0, trong
d6 PDCCH cin dugc theo dbi, trén co s& muc uu tién cua bang thong co s¢ nay. Khi
CORESET dugc tao cAu hinh trong mdi bang thdng co sd, thi thiét bi nguoi dung co thé
1an luot theo ddi cac PDCCH trong cdc CORESET cua nhiéu bing thong co s& trén co
<& che mirc wu tién cha nhidu bang thong co so. Vi dy, khi thiét bi ngudi ding khong
nhan PDCCH trong CORESET dugc tao cAu hinh trong bing théng c6 mirc vu tién cao
nhit trong sd cac bang thong co so, thi thiét bi nguoi dung theo ddi PDCCH trong
CORESET duoc tao cAu hinh trong bang thong co s¢ ¢6 mirc uu tién cao nhét thir hai.
Khi thiét bi ngudi ding nhan PDCCH trong mot bang thong co so bAt ky, thi thiét bi
nguoi dung co thé bo qua viéc theo ddi PDCCH trong céac bang thong co so con lai. Cu
thé 14, khi thiét bi ngudi ding nhan PDCCH dé lap lich PDSCH trong mot bang thong
co s& bét ky, thi thiét bi ngudi ding c6 thé bo qua viéc theo d5i PDCCH dé 1ap lich
PDSCH trong mdi trong sd cac bang thong co so khic bang thong co s¢ trong do

PDCCH dugc nhan.

Ngoai ra, PDCCH ¢6 thé 1ap lich PDSCH dugc truyén trong mdi trong sd cac bang
thong co s6 trong d6 tram co s¢ da thanh cong truy nhap kénh. O thoi diém nay, PDCCH
c6 thé 1ap lich khong chi PDSCH dugc truyén trong bang thong co s¢ muc uu tién hang

dAu ma con PDSCH dugc truyén trong mdi trong sd cac bang théng co s¢ khac bang
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théng co s& mirc vu tién hang diu. Tram co s& c6 thé xac dinh, dua vao bang thong co
s& mirc wu tién hang du, it nhat mot bang thong co s6 trong d6 PDSCH cAn dugc truyén.
Thiét bj ngudi ding c6 thé nhan PDSCH trén co s¢ thong tin 14p lich PDSCH nam trong
PDCCH dugc nhan.

Ngoai ra, tram co sG €0 thé x4c dinh bang thdng co sd, trong d6 PDSCH can duoc
truyén, bang cach két hop két qua truy nhap kénh trong bang thong co s¢ mirc uu tién
hang du va két qua truy nhap kénh trong cac bang thong co s¢ khac trong BWP tuong
ung. Theo mdt phuong an cu thé, khi tram co s& cling d& thanh cong truy nhdp kénh
trong bang thong co s& lién k& bang thdng co s¢ muc uvu tién hang dau, thi tram co s&
¢6 thé truyén PDSCH trén co s¢ bang théng co s¢ mirc vu tién hang diu va bang thong
co s& lién ké bang thong co s& muc vu tién hang d4u va trong d6 tram co s& da thanh
cong truy nhap kénh. O thoi diém nay, tram co s6 ¢o thé truyén PDSCH qua bang thong
rong hon s6 nguyén 1an bang thong co s& (vi du, 20MHz * M, M= {1,2,3,4, ..., N},
N 12 s ty nhién.). Theo m¢t phuong an cu thé khac, tram co s& c6 thé truyén PDSCH
qua bang thong rong béng liiy thira ctia 2 nhan bang thong co s (vi du, 20MHz * 2L, L
={0,1,2,3,...,X},X1a s6 tu nhién.). Trén FIG.19, cac don vi LBT chi bao cac bang

thong co s.

FIG.19-(a) thé hién trudng hop trong d6 tram co s6 truyén PDSCH qua bang thong
rong hon s nguyén 14n bang thong co s6. Truong hop 1 thé hién trudng hop trong do
tram co s& da thanh cong truy nhap kénh trong bang thong co s¢ ¢6 muc uu tién cao
nhét (don vi LBT so cép) va khong truy nhép kénh thanh cong trong bang thong co s&
c6 mirc uu tién cao nhat the hai (don vi LBT thir cép). Trudng hop 1, tram co s6 duge
cho phép thuc hién truyén PDSCH qua mot bang thong co s¢ (don vi LBT thi nhét).
Truong hop 2 thé hién truong hop trong d6 tram co s¢ da thanh cong truy nhap kénh
trong bang thong co s¢ c6 mirc vu tién cao nhét (don vi LBT so cép) va bang thong co

3¢ ¢b mic wu tién cao nhét thi hai (don vi LBT thtr cip) va da khong thanh cong truy
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nhéap kénh trong bang thong co s& c6 mirc uu tién cao nhét tht ba (don vi LBT tht ba).
Trong trudng hop 2, tram co s¢ duge cho phép thue hién truyén PDSCH qua hai bang
thong co s& (don vi LBT thit nhét va don vi LBT tht: hai). Truong hop 3 thé hién truong
hop trong d6 tram co s& da thanh cong truy nhép kénh trong bang thong co s¢ ¢ mac
wu tién cao nhét (don vi LBT so cip), bang thong co s¢ c6 mirc uu tién cao nhét th hai
(don vi LBT thu chp), va biing thong co s& ¢6 mirc wu ti€n cao nhét thit ba (don vi LBT
thir ba) va da khong thanh cong truy nhap kénh trong bang thong co so c6 muc uu tién
cao nhét thtt tu (don vi LBT thit tw). Trong trudng hop 3, tram co s dugc cho phép thuc
hién truyén PDSCH qua ba bang thong co s6 (don vi LBT thtr nhét, don vi LBT thtt hai,
va don vi LBT tht ba). Trudong hop 4 thé hién truong hop trong d6 tram co s& da thanh
cong truy nhap kénh trong tAt ca (tic 13, N) c4c bang thong co sé. Trong trudong hop 4,
tram co s& dugce cho phép thuc hién truyén PDSCH qua N bang thong co s¢ (don vi
LBT thir nhit, don vi LBT thi hai, don vi LBT thu ba, ... don vi LBT thir N). Truong
hop 5 thé hién trudng hop trong d6 tram co s¢ da thanh cong truy nhap kénh trong bang
thong co s¢ c¢b mirc uu ti€n cao nhét th hai (don vi LBT tht cap) va di khong thanh
cong truy nhap kénh tfong bang thong co s& c6 muc uu ti€n cao nhét (don vi LBT so
cip) va bang thong co s¢ c6 muc vu tién cao nhét thi ba (don vi LBT thr ba). Trong
trudmg hop 5, tram co s duge cho phép thyc hién truyén PDSCH qua mot bang thong
co s& (don vi LBT th hai). Truong hop 6 thé hién truong hop trong d6 tram co s¢ da
thanh cong truy nhap kénh trong bang thong co s& ¢6 mirc wu tién cao nhat thir hai (don
vi LBT thtr cp) va bing thong co s c6 muc uu tién cao nhét tha ba (don vi LBT tht
ba), va da khong thanh cong truy nhap kénh trong bang thong co sd c6 mirc uu tién cao
nhét (don vi LBT so cip) va bing thong co s¢ ¢6 mirc wu tién cao nhét thir tu (don vi
LBT thtt tu). Trong trudng hop 6, tram co s& duge cho phép thuc hién truyén PDSCH
qua hai bang thong co s¢ (don vi LBT thu hai va don vi LBT tht ba). Truong hop 7 thé
hién truong hop trong d6 tram co s¢ da thanh cong truy nhap kénh trong tit ca cac bing

thong co s& ngoai trir bang thong ¢6 mure vu tién cao nhét (don vi LBT so cip). Viéc
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truyén PDSCH qua N-1 bang thong co s¢ (don vi LBT tht hai, don vi LBT th ba, ...
don vi LBT thtr N) duogc cho phép. Truong hop 8 thé hién trudng hop trong d6 tram co
s& dd thanh cong truy nhap kénh trong bang thong co s¢ ¢o mirc uu tién cao nhét thi ba
(don vi LBT thir ba) va da khong thanh cong truy nhép kénh trong bang thong co s ¢o
mrc wu tién cao nhét (don vi LBT so cép), bing thong co s¢ ¢ muc uu tién cao nhét
tht hai (don vi LBT thir cip), va bing thong co s& ¢6 mirc vu tién cao nhét thir tir (don
vi LBT thir tu). Trong truong hop 8, tram co s& dugce cho phép thuc hién truyén PDSCH
qua mot bang théng co sé (don vi LBT thir ba). Trudong hdp 9 thé hién trudng hop trong
d6 tram co s& dd thanh cong truy nhap kénh trong tAt ca cac bing thong co s¢ ngoai trir
bing thong co s& ¢6 mic vu tién cao nhét (don vi LBT so c¢ip) va bing thong co s& c6
mc wu tién cao nhét thir hai (don vi LBT thu cép). Trong truong hop 9, tram co s¢ dugc
cho phép thuc hién truyén PDSCH qua N-2 béng thong co s& (don vi LBT th ba, ...
don vi LBT tht N). Truong hop 10 thé hién trudng hop trong do tram co s¢ da thanh
cong truy nhap kénh chi trong bang thong co s¢ c6 mirc vu tién thap nhét (don vi LBT
thtt N). Trong truong hop 10, viée truyén PDSCH qua mot bang thong co sG (don vi
LBT thtr N) dugc cho phép.

FIG.19(b) thé hién trudng hop trong do tram co s¢ truyén PDSCH qua béing thong
rong hon iy thira clia hai 14n bang thong co sé. Truong hop 1 thé hién truong hop trong
d6 tram co s& dd thanh cong truy nhap kénh trong bang thong co s¢ ¢ mirc uu tién cao
nhét (don vi LBT so cip) va da khong thanh cong truy nhap kénh trong bang thong co
s& c6 mirc wu tién cao nht thit hai (don vi LBT tht cip). Trong truong hop 1, tram co
s& duge cho phép thuc hién truyén PDSCH qua mot bang thong co s& (don vi LBT tht
nhét). Truong hop 2 thé hién trudong hop trong d6 tram co s¢ da thanh cong truy nhép
kénh trong bang thong co s¢ c6 mue vu tién cao nhét (don vi LBT so cAp) va bing thong
o s& c6 murc wu tién cao nhit thit hai (don vi LBT tht cip) va da khong thanh cong truy
nhép kénh trong it nhit mot trong sd bang thdng co s& c6 muc uu tién cao nhét thit ba

(don vi LBT thi ba) va bang thong co s& ¢6 mirc wu tién cao nhit thi tu (don vi LBT
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thtr tu). Trong truong hop 2, tram co s& duge cho phép thue hién truyén PDSCH qua
hai bang thong co s& (don vi LBT tht nhét va don vi LBT thir hai). Truong hop 3 thé
hién trudng hop trong d6 tram co s& da thanh cong truy nhép kénh trong tat ca (tirc 13,
N) c4c bang théng co s&. Trong trudng hop 3, tram co s& duge cho pheép thuc hién truyén
PDSCH qua N bang théng co s6. Truong hop 4 thé hién trudng hop trong d6 tram co s&
d3 thanh cong truy nhip kénh trong bing théng co s& c6 mirc wu tién cao nhét thiy hai
(don vi LBT thu cép) va da khong thanh cdng truy nhap kénh trong bang thong co s ¢6
mirc wu tién cao nhét (don vi LBT so cip) va bing thdng co s& ¢6 murc uu tién cao nhat
thir ba (don vi LBT thtt ba). Trong trudng hop 4, tram co s¢ dugc cho phép thuc hién
truyén PDSCH qua mdt biang thong co s (don vi LBT thir hai). Truong hop 5 thé hién
trudong hop trong d6 tram co s& dé thanh cong truy nhép kénh trong bang thong co sO
¢6 mitc uu tién cao nhat thi hai (don vi LBT thu cip) va bang thong co s& c6 murc uu
tién cao nhat tha ba (don vi LBT thir ba), da khong thanh cong truy nhép kénh trong
bang thong co s& ¢ muc uu ti€n cao nhét (don vi LBT so cép), va da khong thanh cong
truy nhéap kénh trong it nhit mot trong sd bang thong co s& ¢6 mirc wu ﬁén cao nhét thit
ba (don vi LBT thi ba) va bang thong co s¢ c6 mire uu tién cao nhét th tu (don vi LBT
thi tu. Trong trudng hop 5, tram co s¢ dugc cho phép thuc hién truyén PDSCH qua hai
bing thong co s¢ (don vi LBT thir hai va don vi LBT thr ba). Truong hop 6 thé hién
truomg hop trong d6 tram co s& da thanh cong truy nhap kénh trong bang thong co s¢
c6 murc wu tién cao nhét thtt ba (don vi LBT thit ba) va da khong thanh cong truy nhép
kénh trong bing thong co s& c6 muc uu tién cao nhét (don vi LBT so cép), bang thong
co s& ¢6 mic vu tién cao nhét thit hai (don vi LBT thtt cép), va bang thong co s& ¢o
mire wu tién cao nhét thi tu (don vi LBT thtr tw). Trong trudng hop 6, tram co s6' dugc
cho phép thuc hién truyén PDSCH qua mét bang thong co s (don vi LBT thr ba).
Truong hop 7 thé hién trudong hop trong d6 tram co s& da khong thanh cong truy nhap
kénh trong bing thong co s& c6 mirc uu tién cao nhét (don vi LBT so cip) va biang thong

o' s ¢6 mirc uu tién cao nhit thi hai (don vi LBT thir cip), va di thanh cdng truy nhap
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kénh trong N-2 bing thong co s& con lai (don vi LBT thd ba, ..., don vi LBT thir N).
Trong ban md ta ndy, N-2 1a I{iy thira cta 2. Trong trudong hop 7, tram co s§ duogc cho
phép thuc hién truyén PDSCH qua N-2 bang thong co so (don vi LBT thir ba, ... don vi
LBT tha N). Trudong hop 8 thé hién truong hop trong d6 tram co s da thanh cong truy
nhap kénh chi trong bang thong co s& ¢c6 mirc vu tién thip nhét (don vi LBT tht N).
Trong trudng hop 8, tram co s¢ duge cho phép thuc hign truyén PDSCH qua mot bang

thong co s& (don vi LBT thir N).

FIG.20 thé hién truomg hop trong d6, khi BWP duoc tao cAu hinh dé bao gém mot
hodc nhiéu bang thong co s¢ theo mdt phuong 4n cua sang ché, thi tram co s& truyén
PDCCH trong CORESET dugc tao cAu hinh trong mdi bing thong co sd, theo cac mirc

wu tién cta bing thong co sé duge chi dinh, va truyén PDSCH trong BWP.

Tram co s& co thé chia BWP thanh céc don vi bang thong co sd, co thé chi dinh
nhiéu bang thong co s¢ duge uu tién trong d6 thiét bi nguoi dung theo ddi PDCCH, va
¢6 thé truyén PDCCH chi trong céc bang thong co s& dugce uu tién duogc chi dinh. Tram
co s& ¢6 thé tao cAu hinh CORESET trong mdi trong sb cac bang thong co s& dugc chi
dinh. Theo mot phuong an cu thé khac, tram co s& co thé chi dinh nhiéu bang thong co
s& duogc uu tién trong sb cac biang thong co s¢ trong cac CORESET dugc tao ciu hinh.
Ngoai ra, nhur dugc mo ta & trén, bang thong cua CORESET ¢6 thé duge tao cau hinh
trong bang thong co so. Thiét bi ngudi dung c6 thé theo di PDCCH chi trong céc bang

thong co s¢ duge uu tién duoc chi dinh.

Mot hogdc nhidu bang thong co sé trong d6 tram co s§ c6 kha nang truyén PDCCH
¢6 thé duoc chi dinh trong BWP. O thoi diém nay, tram co s¢ ¢ thé truyén PDCCH dén
thiét bi ngudi dung trén co s6 két qua truy nhap kénh trong bang thong co s¢ dugc chi
dinh. Cu thé 13, tram co s¢ ¢O thé truyén PDCCH theo cac mirc uu tién cla cac bang
thdng co s& dugc chi dinh trén co s¢ két qua truy nhép kénh trong bang thong co so

dugc chi dinh. Tram co s& ¢ thé truyén PDCCH trong bang thong co s ma ¢6 mirc uu
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tién cao nhét trong sd cac bang thong co s¢ ma tuong tmg voi bang thong co s& duoc
chi dinh va trong d6 tram co s& da thanh cong truy nhép kénh. Theo phuong an trén
FIG.20, bang thong co s& thir nhét (don vi LBT th@ nhét) va bing thong co s& thir ba
(don vi LBT tht ba) dugc chi dinh 1a cac bang thong co s¢ trong d6 PDCCH c6 thé
duge truyén. Theo phuong an trén FIG.20, khi tram co s¢ da thanh cong truy nhap kénh
trong bang thong co s& thit nhét (don vi LBT thir nhat) va bing théng co sé thir ba (don
vi LBT th{ ba), tram co s6 ¢0 thé truyén PDCCH trong bang thong co s¢ thir nhét (don

vi LBT tht nhat).

Thiét bi ngudi ding c6 thé theo d6i PDCCH trong bang thong co s¢ dugc chi dinh.
O thoi diém nay, thiét bi ngudi dung co thé theo ddi PDCCH trén co s& cac mirc uu tién
ciia bing thong co s& duge chi dinh. Cu thé 13, thiét b ngudi ding c6 thé xc dinh thi
tu cia bang thong co s& dugc chi dinh, trong d6 PDCCH cén dugc theo ddi, trén co s&
céc mirc uu tién cua bing thong co s¢ dugc chi dinh. Vi du, khi thiét bi nguoi dung
khong nhan PDCCH trong CORESET dugc tao cAu hinh trong bing thong c6 mirc wu
tién cao nhét trong sd bang thong co s¢ duoc chi dinh, thi thiét bi nguoi dung theo doi
PDCCH trong bang thong co s¢ ¢6 mirc uu tién cao nhét thir hai. Khi thiét bi ngudi dung
da nhan PDCCH trong mot bing thong co s¢ dugce chi dinh bét ky, thi thiét bi nguoi
dung c6 thé bo qua viée theo doi PDCCH trong cac bing thong co s¢ duge chi dinh con
lai. Cu thé 13, khi thiét bi nguoi dung da nhan PDCCH dé 1ap lich PDSCH trong mot
bing thong co s& dugc chi dinh bat ky, thi thiét bi ngudi ding c6 thé b6 qua viéc theo

dsi PDCCH dé 1ap lich PDSCH trong cac bang thong co s& dugc chi dinh con lai.

Ngoai ra, PDCCH ¢c6 thé 1ap lich PDSCH dugc truyén trong mdi trong sb cac bang
thong co sé trong d6 tram co s¢ da thanh cong truy nhép kénh. O thoi diém nay, PDCCH
c6 thé 14p lich khong chi PDSCH dugc truyén trong bang thong co sé muc wu tién hang
dAu ma con PDSCH dugc truyén trong mdi trong sb cac bang thong co s& khac bang

thong co s¢ mirc wu tién hang dau. Trong bang thong co s& muc vu tién hang dau, tram
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co s& ¢6 thé truyén PDCCH, va bang thong co s& mic uu tién hang dau 12 bang thong
co s ¢6 mic wu tién cao nhit trong sb cac bang thong co s& trong d6 tram co s§ da
thanh cong truy nhap kénh. Do d6, bang thong co s& muc vu tién hang d4u 12 bang thong
co s& dugc chi dinh va bing théng co s& c6 mic uu tién cao nhét trong sb cac biang
thong co s& trong d6 tram co so d thanh cong truy nhép kénh. Tram co 3¢ ¢o thé xac
dinh, dya vao bang théng co s& murc wu tién hang déu, bang thong co s6 trong 6 PDSCH
cin duoc truyén. Thiét bi ngudi ding ¢6 thé nhan PDSCH trén co s& thong tin 18p lich

PDSCH ndm trong PDCCH dugc nhén.

Ngoai ra, tram co s& ¢ thé x4c dinh bing thong co s6, trong d6 PDSCH can duoc
truyén, bang cach két hop két qua truy nhép kénh trong bang thong co s6 mirc uu tién
hang du va két qua truy nhap kénh trong cac bang thong co s¢ khac trong BWP tuong
tng. Theo mot phuong an cu thé,. khi tram co s& cling dd thanh cong truy nhdp kénh
trong bang thong co s& lién k& bang thong co s& muc vu tién hang déu, thi tram co s&
¢6 thé truyén PDSCH trén co s& bang thong co s& muc uu tién hang dau va bang thong
cd s& lién ké bang théﬁg co s& muc uvu tién héng dau Va‘i trohg doé tré_xm co sO da thanh
cong truy nhép kénh. O thoi diém nay, tram co 8¢ ¢o thé truyén PDSCH qua bang thong
rong hon sé nguyén 1an bang thong co s¢ (vi dy, 20MHz * M, M = {1, 2,3, 4, ..., N},
N 12 s6 tu nhién.). Theo mdt phuwong én cu thé khac, tram co s& ¢ thé truyén PDSCH
qua bang thong rong bang liiy thira cia 2 nhan bang thong co s& (vi du, 20MHz *2L, L
={0,1,2,3, ..., X}, X1a s6 tu nhién.). Trén FIG.20, cac don vi LBT chi bao cac bang
thong co so. Nhu duge mo ta ¢ trén, theo phuong 4n trén FIG.20, hai bang thong co s&
(don vi LBT thur nhét va don vi LBT tha ba) dugc chi dinh 13 cic bang thong co s¢ trong

d6 PDCCH c6 thé dugc truyén.

FIG.20-(a) thé hién trudng hop trong d6 tram co s6 truyén PDSCH qua bang thong
rong hon sb6 nguyén lan bang thong co s¢. Truong hop 1 thé hién truong hop trong do

tram co s& d3 thanh cong truy nhép kénh trong bang thong co s& thir nhét (don vi LBT
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tht nhét) 12 bing thong co s& ¢6 mirc vu tién cao nhét (don vi LBT so cap) va da khong
thanh cong truy nhap kénh trong bang thong co s¢ thir hai (don vi LBT thtr hai). Trong
truong hop 1, tram co s& duoc cho phép thyc hién truyén PDSCH qua mét bang thong
co s& (don vi LBT thu nhét). Truong hop 2 thé hién trudong hop trong d6 tram co s& da
thanh cong truy nhap kénh trong bang thong co so thir nhét (don vi LBT so cip) 1a bang
thong co s& ¢6 mirc uu tién cao nhét va bang thong co s& thir hai (don vi LBT thir hai),
va d3 khong thanh cong truy nhép kénh trong bang thong co s& tha ba (don vi LBT thu
ba). Trong truong hop 2, tram co s& duge cho phép thuc hién truyén PDSCH qua hai
bang thong co s& (don vi LBT thir nhat va don vi LBT thir hai). Truong hop 3 thé hién
trudong hop trong d6 tram co s¢ da thanh cong truy nhap kénh trong bang thong co s&
thir nhit 12 bang thong co s& ¢6 mirc uu tién cao nhét (don vi LBT so cép), bang thong
co s& thtt hai (don vi LBT thr cAp), va bing thong co s¢ thi ba (don vi LBT th ba), va
d3 khong thanh cong truy nhap kénh trong béng thong co s& tht N (don vi LBT thir N).
Trong trudng hop 3, tram co s& duge cho phép thuc hién truyén PDSCH qua ba bang
thong co s¢ (don vi LBT tht nhét, don vi LBT th hai, va don vi LBT thir ba). Trudong
hop 4 thé hién truong hop trong d6 tram co s& da thanh cong truy nhép kénh trong tat
cé (tire 13, N) céc bang thong co s6. Trong truong hop 4, tram co s& dugc cho phép thuc
hién truyén PDSCH qua N bing thong co s& (don vi LBT thu nhét, don vi LBT thir hai,
don vi LBT thtr ba, ... don vi LBT thtt N). Tram co SO truyén PDSCH qua N bang thong
co s& (don vi LBT thu nhét, don vi LBT thit hai, don vi LBT tht ba, ... don vi LBT tht
N). Truong hop 5 thé hién trudng hop trong d6 tram co s¢ da thanh cong truy nhdp kénh
trong bang thong co s¢ thtr ba (don vi LBT tha ba) 14 bang thong co s¢ c6 mirc vu tién
cao nhit thr hai (don vi LBT thu cép) va da khong thanh cong truy nhép kénh trong
bing thong co s& thir nhét (don vi LBT thu nhét) 1a bang thong co s& ¢6 muc uu tién
cao nhét (don vi LBT so cép) va trong bang thong co s thir N (don vi LBT thtr N).
Trong trudng hop 5, tram co s6 duge cho phép thue hién truyén PDSCH qua mot bang

thong co s& (don vi LBT thit ba). Truong hop 6 thé hién trudng hop trong do6 tram co
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s& di thanh cong truy nhap kénh trong bang thong co so thir ba (don vi LBT tht ba) 1a
bing thong co s§ ¢6 mirc uu tién cao nhat tht hai (don vi LBT thir cép) va trong tat ca
cac bang thong co sd tir bang thong co s& thir tu dén bang thong co sé the N, va da
khong thanh cong truy nhap kénh trong bang thong co s& tht nhét (don vi LBT tht nhét)
12 bing thong co s¢ ¢6 mirc vu ti€n cao nhét (don vi LBT so cip). Trong trudng hop 6,
tram co s& dugc cho phép thuc hién truyén PDSCH qua N-2 bang thong co s¢ (don vi
LBT tht ba, ... don vi LBT thtr N). Truong hop 7 thé hién truomg hop trong do6 tram co
s& da khong thanh cong truy nhép kénh trong céc bang thong co s& ¢6 cac muc uvu tién
cao nhat thi nhét va tht hai khi bang thong co s thit N dugc tao cAu hinh 12 biang thong
o s& ¢6 mirc wu tién cao nhét thu ba. Trong truong hop 7. tram co s& duge cho phép

thuc hién truyén PDSCH qua mdt bang thong co s& (don vi LBT tht N).

FIG.20~(b) thé hién truong hop trong d6 tram co s& truyén PDSCH qua bang thong
rong hon lity thira cua hai 14n bang thong co s&. Truong hop 1 thé hién trudong hop trong
d6 tram co s& da thanh cong truy nhap kénh trong bang théng co sé thir nhét (don vi
LBT thi nhit) 12 bang thdng co s c6 mic uu tién cao nhét (don vi LBT so cip) va da
khong thanh cong truy nhép kénh trong bang thong co s& tht hai (don vi LBT thir hai).
Trong truong hop 1, tram co s& duge cho phép thuc hién truyén PDSCH qua mot bang
thong co s¢ (don vi LBT thw nhét). Truong hop 2 thé hién truong hgp trong d6 tram co
s& da thanh cong truy nhap kénh trong bang thong co' so th nhét (don vi LBT thu nhét)
13 bang thdng co s ¢6 mirc uu tién cao nhét (don vi LBT so cip) va biang thong co s&
thi hai (don vi LBT tht hai), va da khong thanh cong truy nhép kénh trong it nhét mot
trong sd bang thong co so thir ba (don vi LBT thtr ba) va bang thong co s¢ tht tu (don
vi LBT thi tu). Trong trudng hop 2, tram co' s¢ duge cho phép thuc hién truyén PDSCH
qua hai bang thong co s¢ (don vi LBT thir nhét va don vi LBT tht hai). Truong hop 3
thé hién trudng hop trong d6 tram co s& da thanh cong truy nhdp kénh trong tat ca (tlrc
13, N) cac bang thong co sd. Trong trudng hop 3, tram co s& duge cho phép thuc hién

truyén PDSCH qua N bang thong co so. Truong hop 4 thé hién trudng hop trong do
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tram co s& da thanh cong truy nhép kénh trong bang thong co sd thtr ba (don vi LBT thir
ba) 12 bing thdng co s& c6 muc vu tién cao nhét tht hai (don vi LBT thu clp) va da
khong thanh cong truy nhap kénh trong bang thong co s& thir nhét (don vi LBT thir nhit)
12 bang thong co s& c6 muc uu tién cao nhét (don vi LBT so cip) va trong bang thong
co s& tha tu (don vi LBT tht hai). Trong trudng hop 4, tram co s& dugce cho phép thuc
hién truyén PDSCH qua mét bang thong co s¢ (don vi LBT thit ba). Truong hop 5 thé
hién truong hop trong d6 tram co s¢ da thanh cong truy nhép kénh trong bing thong co
s& thtt ba (don vi LBT tht ba) 1a bang thong co' s6 ¢o mirc tru tién cao nhét thit hai (don
vi LBT thu ¢ip) va trong tht ca cac bang thong co s¢ sau bang thong co so thir ba (don
vi LBT tht ba), va da khong thanh cong truy nhép kénh trong bang thong co s& thi nhét
(donvi LBT thtr nhét) 1 bang thdng co s¢ c6 muc vu tién cao nhét (don vi LBT so chp).
Trong trudng hop 5, tram co s& duge cho phép thuc hién truyén PDSCH qua N-2 bing
thong co s& (don vi LBT thi ba, ... don viLBT tha N). Trong ban mo ta nay, N-2 1a ity
thira cua 2. Truong hop 6 thé hién trudong hop trong do tram co s¢ da khong thanh cong
truy nhap kénh trong bang thong co s& ¢d {rc wu tién cao nhét thir nhit va trong bang
thong co s ¢6 muc vu tién cao nhét tht hai khi bang thong co s¢ thir N duge tao chu
hinh 12 bing thong co s& c6 mic vu tién cao nhét tht ba. Trong truong hop 6, tram co
s& duge cho phép thyc hién truyén PDSCH qua mot bang thong co s& (don vi LBT thr
N).

FIG.21 thé hién truong hop trong d6, khi BWP duoc tao c4u hinh dé bao gdm mot
hodic nhidu bang thong co s& theo mot phuong 4n clia sang ché, mot hodc nhiéu biang
thong co s& trong d6 tram co' s& ¢6 thé truyén PDCCH dugc chi dinh, va tram co SO
truyén PDCCH trong CORESET dugc tao cAu hinh trong mdi bang thong co s, theo

bang thong co s& duge chi dinh, va truyén PDSCH trong BWP.

Mot hodc nhiéu bang thong co so trong d6 tram co s ¢6 kha nang truyén PDCCH

¢6 thé dugc chi dinh trong BWP. O thoi diém nay, tram co s& ¢6 thé truyén PDCCH dén
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thiét bi ngudi dung trén co s& két qua truy nhap kénh trong bang thong co s¢ dugc chi
dinh. Tram co s& ¢o thé tao cAu hinh CORESET trong mdi trong sb cac biang thong co
s& duoc chi dinh. Theo mdt phuong an cu thé khac, trong sb cac bang thdng co s& trong
d6 cac CORESET da dugc tao cAu hinh, mot hodc nhiéu bang thong co s& trong d6
PDCCH c6 thé dugc truyén 6 thé dugc chi dinh. Ngoai ra, nhu duge mo ta & trén, bang
thong cuia CORESET c¢6 thé duoc tao cdu hinh trong mdi bing thong co sd. Ngoai ra,
bang thong co s¢ dugc chi dinh dé truyén PDCCH ¢6 thé c6 cling mirc vu tién. Cu thé
13, tram co s ¢6 thé truyén PDCCH trong mét trong s6 cac bang thong co s& tuong tng
v6i bang théng co s& dugc chi dinh va trong d6 truy nhap kénh da dugc thuc hién thanh
cong. O thoi diém nay, xem Xét dén thuat toan 1ap lich hodc tuvong tu, tram co & €6 thé
xac dinh bing thong co sé trong d6 PDCCH can dugc truyén. Ngoai ra, cac bang thong
co sG, trong do PDSCH ¢6 thé duoc 1ap lich trong PDCCH, trong sb bang thong co s&
dwoc chi dinh c6 thé duge tach roi nhau trong khi khong 1ién k& nhau. Theo phuong 4n
trén FIG.21, bang thong co s& thi nhit (don vi LBT tht nhét) va bang théng co s thir
ba (don vi LBT thit ba) duoc chi dinh 1a cac bang thong co s¢ trong d6 PDCCH c6 thé
dugc truyén. Theo phuong an trén FIG.21, khi tram co s6 da thanh céng truy nhédp kénh
trong bang thong co s¢ thi nhét (don vi LBT thir nhét) va bang thong co s¢ tha ba (don
vi LBT th ba), thi tram co s ¢O thé truyén PDCCH trong mét trong s6 bang thong co

s& thir nhit (don vi LBT thtr nhat) va bang thong co s thi ba (don vi LBT thir ba).

Khi thiét bi ngudi dung c6 thé theo ddi PDCCH trong tit ci cac biang thong co s
duoc chi dinh. Khi thiét bi ngudi ding da nhan thanh céng PDCCH trong mdt bang
thong co s dugce chi dinh, thi thiét bi ngudi dung c6 thé bo qua viéc theo ddi PDCCH
trong cac bang thong co s¢ duge chi dinh con lai. Cu thé 13, khi thiét bi nguoi dung da
nhan PDCCH dé 1ap lich PDSCH trong mdt dugc chi dinh bang thong co s, thi thiét bi
ngudi dung co thé bo qua viéc theo ddi PDCCH dé 1ap lich PDSCH trong mdi trong sd

cac biang thong co s¢ dtch chi dinh con lai.
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Ngoai ra, PDCCH ¢6 thé 1ap lich PDSCH duge truyén trong bang thong co s& duoc
chi dinh trong d6 tram co s¢ d& thanh cong truy nhap kénh. O thoi diém nay, PDCCH c6
thé 1ap lich khong chi PDSCH dugc truyén trong bang thong co s¢ dugc chi dinh trong
d6 tram co s d3 thanh cong truy nhép kénh ma PDSCH con duge truyén trong mdi trong
s6 cac bang thong co s¢ khac bang thong co s¢ dugce chi dinh. Thiét bi ngudi dung c6 thé

nhan PDSCH trén co s& thong tin lap lich PDSCH nam trong PDCCH dugc nhén.

Ngoai ra, tram co s& ¢O thé x4c dinh bing thong co sd, trong d6 PDSCH can duoc
truyén, bang cach két hop két qua truy nhép kénh trong bang thong dugc chi dinh va két
qua truy nhap kénh trong cic bang thdng co sO khac trong BWP tuwong tng. Theo mot
phuong 4n cu thé, khi tram co s& ciing da thanh cong truy nhap kénh trong bang thong
co s& lién ké bang thong co s¢ duoc chi dinh, tram co s& ¢6 thé truyén PDSCH trén co
s& bang thoéng co s& dugc chi dinh va bang thong co s& lién k& bang thong co s& duge
chi dinh va trong d6 tram co s& dé thanh cong truy nhap kénh. O thoi diém nay, theo
mdt phuong an cu thé khéc, tram co s& ¢6 thé truyén PDSCH qua bang théng rong hon
liiy thira cia hai 14n bang thong co s& (vi dy, 20MHz * 2L, L=1{0,1,2,3,...,X},Xla
s6 tw nhién.). Trén FIG.21, cac don vi LBT chi bao cac bang thong co s¢. Nhu duge mo
ta & trén, theo phwong 4n trén FIG.21, hai bang thong co s& (don vi LBT thtr nhét va
don vi LBT thtr ba) duoc chi dinh 1a cac bang thong co s¢ trong d6 PDCCH c¢6 thé duge
truyén. Ngoai ra, theo phuong 4n trén FIG.21, tram co s& truyén PDSCH qua bang thong
rong hon lily thira ctia hai 14n bang thong co sd. Truong hop 1 thé hién truong hop trong
d6 tram co so da thanh cong truy nhdp kénh trong bing thong co s& thir nhét (don vi
LBT tht nhit) 12 bang thong co s¢ dugc chi dinh va da khong thanh cong truy nhéap
kénh trong bang thong co s& thir hai (don vi LBT thir hai). Trong truong hop 1, tram co
s& duoc cho phép thuc hién truyén PDSCH qua mot bing thong co s¢ (don vi LBT thu
nhét). Truong hop 2 thé hién truong hop trong d6 tram co s& da thanh cong truy nhdp
kénh trong bang thong co s& thi nhét (don vi LBT thir nhét) 12 bang thong duoc chi dinh

va trong bang thong co so thi hai (don vi LBT thi hai), va da khong thanh cong truy
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nhép kénh trong it nhit mot trong sb bang thong co s& thi ba (don vi LBT thir ba) va
bang thong co s& thit tu (don vi LBT thi tu). Trong truong hop 2, tram co s& duge cho
phép thuc hién truyén PDSCH qua hai bing théng co s& (don vi LBT thir nhit va don
vi LBT thit hai). Truong hop 3 thé hién trudong hop trong do tram co s6 da thanh cong
truy nhap kénh trong bang thong co s¢ thir ba (don vi LBT tht ba) 1 bang thong co so
dugc chi dinh va da khong thanh cong truy nhép kénh trong bang thong co s& thi nhét
(don vi LBT thir nhAt) 12 bang thong co s¢ dugc chi dinh va trong bang théng co s& thu
tu (don vi LBT tht hai). Trong trudng hop 3, tram co s& dugce cho phép thuc hién truyén
PDSCH qua mot bang thong co s¢ (don vi LBT tht ba). Truong hop 4 thé hién truong
hop trong d6 tram co s¢ da thanh cong truy nhap kénh trong bang thong co s¢ thir ba
(don vi LBT tht ba) 1 bang thong co sO duogc chi dinh va trong tat ca cac bang thong
co s& sau bang thong co s& thir ba (don vi LBT thi ba). va da khong thanh cong truy
nhép kénh trong bang thong co s¢ th nhét (don vi LBT tht nhét) 1a bang thong co s&
duoc chi dinh. Trong trudng hop 4, tram co s& dugc cho phép thuc hién truyén PDSCH
qua N-2 bang thong co s¢ (don vi LBT thi ba, ... don vi LBT tht N). Trong ban md ta

nay, N-2 1a liiy thira cta 2.

Tram co s& cO thé tao cAu hinh, dua vao BWP hoat dong, thong tin 1ap lich cua
PDSCH. Thiét bi ngudi dung c6 thé x4c dinh rang truong RA, 1a truong dé cép phat tai
nguyén (Resource Allocation, RA) clia DCI ctia PDCCH dé 1ap lich PDSCH, cAp phat
céc tai nguyén trén co s BWP hoat dong. O thoi diém nay, thiét bi ngudi dung c6 thé
nhan PDSCH trén co s& clia sy xac dinh nay. Nhu theo cac phuong an duoc mo ta &
trén, tram co s& cO thé xac dinh su két hop cua cac bang thong co s¢, trong d6 PDSCH
dugc truyén, trén co so thong tin vé viéc xem liéu truy nhap kénh trong mdi trong sb cac
bang thong co s6 nim trong BWP duoc thuc hi¢n thanh cong. Do d6, tram co s& can
x4c dinh gia tri truong RA cubi cing DCI sau khi truy nhép kénh. Ngoai ra, sau khi truy
nhap kénh, tram co s can x4c dinh kich thudc cudi cing cla tai nguyén dugc st dung

dé truyén PDSCH. Do d6, do phuc tap ctia hoat dong trong d6 tram co so 1ap lich truyén
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PDSCH va tao cdu hinh PDCCH ¢6 thé tang 1én. Do do, can c6 phuong phap chi bao tai

nguyén dugc st dung dé truyén PDSCH trong PDCCH.

Tram co s6 c6 thé tao cAu hinh truong RA cua DCI dé duoc chia thanh truong thu
nhét, chi bao biang thong co s¢ bao gdm tai nguyén dugc cAp phat dé truyén PDSCH, va
trudng thit hai, chi bao tai nguyén dugc cap phat dé truyén PDSCH trong béng thong co
s& duge chi bdo boi trudng thi nhét. Cu thé 13, trudng thir nhat c6 thé chi bao chi s6
bang thong co s dé nhan dang bing thong co s& bao gdm tai nguyén dugc chp phat dé
truyén PDSCH hodc td hop céc chi s6 bang thong co s&. Ngoai ra, tram co s ¢6 thé tao
chu hinh gid tri cua truong RA ciia DCI sao cho truong RA chi bao khong chi tai nguyén
dugc cap phat dé truyén PDSCH trong bang thong co s6 ma con chi s bang thong co
s& hodc td hop cac chi sb bang thong co sd. Cu thé 13, thiét bi nguoi dung o thé xac
dinh tai nguyén dugc cAp phat @8 truyén PDSCH trén co s& gia tri cla truong RA va vi
trf ctia bang thong co sd trong d6 PDSCH nam trong PDCCH dugc truyén. Vi du, theo
cac phuong 4n trén cac hinh v& FIG.19(A), FIG.20(A), va FIG.21, khi PDCCH dugc
truyén trong bang thong don vi (don vi LBT so cAp) c6 mic uu tién cao nhét, thi truong
RA ¢6 thé chi bdo céc tai nguyén tan s6 (vi du, truong hop 1, trudng hop 2, truong hop
3, va truong hop 4) bao gdm bing thong don vi (don vi LBT so cAp) c6 mirc vu tién cao
nhit. Khi PDCCH duoc truyén trong bang thong don vi (don vi LBT tht cip) c6 muc
wu tién cao nhét thir hai, thi truong RA ¢6 thé chi bao cac tai nguyén tan sd (vi duy, trudng
hop 5, truong hop 6, va trudng hop 7) bao gbm biang thong don vi (don vi LBT tht cip)

¢6 murc uu tién cao nhat tha hai.

Tram co s& ¢co thé truyén PDCCH trong mot BWP, va c6 thé str dung PDCCH dé
14p lich PDSCH dugc truyén trong BWP khac BWP trong d6 PDCCH dugce truyén. Viéc
1ap lich c6 thé duogc goi 1a chuyén ddi BWP. Khi su chuyén ddi BWP xay ra nhu dugc
mod ta & trén, thi thiét bi ngudi dung co thé can, dé nhan PDSCH theo su chuyén ddi

BWP, thoi gian trd lai BWP trong d6 PDSCH dugc truyén tir tram co sé. Cu thé 13, su
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chuyén d6i BWP ¢6 thé bao gdm trudng hop trong dé tn s trung tAm cia BWP dugc
thay ddi, truong hop trong d6 dai tin sb ciia BWP duoc thay dbi, va truong hop trong
d6 biang thong ciia BWP duoc thay ddi. Theo céc truong hop cu thé & trén, thiét bi nguoi
dung c6 thé can khoang thoi gian vai tram us. Khi truyén PDSCH duoc thuc hién trong
bang tin dugc cap phép, thi tram co s& ¢o thé dam bao khoang thoi gian nay va lap lich
truyén PDSCH. Xem xét 1a thiét bi st dung bang tan khong dugc cAp phép, tuong tu
thiét bi Wi-Fi, thuc hién CCA trong don vi 9-us, tai nguyén tan s, twong tng véi BWP
duoc chuyén d6i trong khoang thoi gian dugc tao ra trong quaé trinh chuyén d6i BWP &
thoi diém truyén PDSCH trong bang tAn khong dugc cap phép, co thé duoc str dung béi
thiét bi truyén thong khong day khac. Do dé, trong qua trinh chuyén d6i BWP, tram co
s& ¢6 thé truyén tin hiéu han ché trong BWP dugc chuyén dbi. Cu thé 13, trong qué trinh
chuyén ddi BWP, tram co s c6 thé truyén tin hiéu han ché dén tai nguyén tan sd trong
d6 PDSCH can duqctruyén trong BWP dugc chuyén dbi. Theo mot phuong an cu thé,
tram co s¢ ¢O thé truyén tin hiéu han ché dén tai nguyén tan sb, trong d6 PDSCH cin
duge truyén trong BWP duoc chuyén dbi, trong khoang thoi gian dé chuyén d6i BWP
trén co s& cap phat tai nguyén mién thoi gian (Time Domain Resource Allocation,
TDRA) ciia PDSCH dugc 14p lich trong BWP dugc chuyén ddi trong qua trinh chuyén
d4i BWP. O thoi diém nay, su chuyén d6i BWP c6 thé bao gdm it nh4t mot trong sd
thay dbi trong tn sb trung tAm ctia BWP, thay ddi trong dai tan sd ctia BWP, va thay
dbi trong bing thong cia BWP. Tram co s& ¢6 thé tao ra tin hiéu han ché b%mg cach m&

rong CP ctia ky hiéu OFDM cho PDSCH ma tram co s¢ s& truyén.

Phuong phap va he thdng theo sang ché da duoc md ta lién quan dén mot phuong
an cu thé. Tuy nhién, mot s6 hodc tht ca céc ph?m tr hodc hoat dong ciand co thé dugc

thuc hién bang cach st dung hé théng may tinh c6 kién triic phan ctmg da ning.

Phan mo ta & trén cta sang ché nham muc dich minh hoa, va ngudi c6 hiéu biét

trung binh trong linh vuc k¥ thudt ma sang ché thudc vé can hi€u rang sang ché c6 the
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duge cai bién mot cach dé dang & cac dang cu th8 ma khong 1am thay d6i ban chét k¥
thuat va cac ddu hiéu quan trong clia sing ché. Do d6, can hiéu rang tit ca cac phuong
an dugc mo ta & trén 1a vi du vé tit ca cac khia canh va khong giGi han. Vi du, mdi phén
t, dwoc md ta & dang don 1é, c6 thé dugc trién khai theo cach phan tan, va tuong tu,

c4c phan tir duge md t& & cac dang phan tan c6 thé duoc trién khai & dang két hop.

Pham vi ctia sdng ché dugc thé hién boi yéu cau bao ho dudi déy thay vi phan mo6
ta & trén, va tht ca cac thay doi hodc cac cai bién dugce suy ra tlr ban chat va pham vi cia
yéu cau bao hd va cac phuong an tuong duong clia ching can dugc hiéu 12 ndm trong

pham vi cua sang che.
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YEU CAUBAO HO

1. Thiét bi ngudi ding st dung trong hé théng truyén thong khong ddy, thiét bi nay bao

gom:
modun truyén thong; va

bo xtt Iy dé didu khién modun truyén thong, trong d6 bd xt ly nay duoc tao chu

hinh dé:

phat hién kénh diéu khién dudng xudng vét Iy (Physical Downlink Control
Channel, PDCCH) bang céch theo ddi mot hodc nhiéu khong gian tim kiém dugc lién
két voi tap tai nguyén didu khién (Control Resource Set, CORESET) trén phan bing

thong (Bandwidth Part, BWP) dugc kich hoat cua 6 mang; va
thuc hién hoat dong dua vao PDCCH duoc phat hién,

trong d6, dwa vao (1) 6 mang dang dugc hoat dong trong bang tan khong duge
cép phép, va (2) BWP bao gém cac bang thong co sd, budce theo ddi duge thuc hién trén
mdi bang thong co s& chi trén mot hodc nhiéu bang thong co s¢ dugce tao c4u hinh trong

s0 cac bang thong co so.

2. Thiét bi ngudi dung theo diém 1, trong d6 mdi bang thong co s¢ la don vi truy nhép

kénh.

3. Thiét bi ngudi dung theo diém 1, trong d6 budc theo ddi dugc thuc hién trén mdi bing
thong co s&, khdng c6 mirc vu tién bat ky, gitta mot hodc nhiéu bang thdng co s& dugc

tao cau hinh.

4. Thiét bi ngudi dung theo diém 1, trong d6 mot hodc nhiéu bang thong co s dugce tao

cAu hinh 12 mot phan cta cac bang thdng co so.

5. Thiét bi ngudi dung theo diém 1, trong d6, dwa vao 6 mang khong duge hoat dong
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trong bang tan khéng dugc cap phép, budc theo ddi duge thyc hién trén mdi BWP.

6. Phuong phap st dung trong hé théng truyén thong khong day, phuong phap nay bao

gOm céc budc:

phét hién kénh diéu khién duong xudng vat Iy (Physical Downlink Control
Channel, PDCCH) béng .céch theo ddi mot hodc nhiéu khong gian tim kiém dugc lién
két v6i tap tai nguyén didu khién (Control Resource Set, CORESET) trén phan bang

thong (Bandwidth Part, BWP) duoc kich hoat ctia 6 mang; va
thuc hién hoat dong dwa vao PDCCH dugc phat hién,

trong d6, dua vao (1) 6 mang dang dugc hoat dong trong bang tan khong dugc
cép phép, va (2) BWP bao gbm cac biang thong co s&, bude theo ddi duoc thure hién trén
mdi bang thdng co s& chi trén mot hodc nhiéu bang thong co s& dugce tao cAu hinh trong

s6 cac bang thong co sé.
7. Phuong phéap theo diém 6, trong d6 mdi bing thong co s& 1a don vi truy nhap kénh.

8. Phuong phap theo diém 6, trong d6 budc theo ddi dugc thuc hién trén mdi bing thong
co G, khong ¢c6 mirc uu tién bét ky, gitta mdt hodc nhiéu bang thong co s& duge tao chu

hinh.

9. Phuong phép theo diém 6, trong d6 mot hodc nhiéu bang thong co s& dugc tao cAu

hinh 12 mot phan ctia cic bang thong co so.

10. Phuong phép theo diém 6, trong d6, dwa vao & mang khong duogc hoat dong trong

bang tin khong duoc cip phép, budc theo ddi duge thuc hién trén mdi BWP.

11. Tram co s& st dung trong hé thdng truyén thong khong day, tram co s& nay bao

gom:

modun truyén thong; va
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bo xur ly dé didu khién modun truyén thong, trong d6 bo xir ly nay dugc tao cAu

hinh dé:

truyén kénh didu khién dudng xudng vat ly (Physical Downlink Control
Channel, PDCCH) qua mot hodc nhiéu khong gian tim kiém dugc lién két véi tap tai
nguyén didu khién (Control Resource Set, CORESET) trén phan bang thong (Bandwidth

Part, BWP) dugc kich hoat ctia 6 mang; va
thuc hién hoat dong dwa vao PDCCH duoc truyén,

trong d6, dua vao (1) 6 mang dang dugc hoat dong trong bang tan khong duoc
cép phép, va (2) BWP bao gbm cac bang thong co s, bude truyén dugc thuc hién trén
mdi biang thdng co s& chi trén mot hodc nhiéu biang thong co s¢ duoc tao cAu hinh trong

s6 cac bang thong co so.
12. Tram co s¢ theo didm 11, trong d6 mdi bang théng co s¢ 1a don vi truy nhép kénh.

13. Tram co s& theo diém 11, trong d6 budce truyén dugc thuc hién trén mdi bing thong
co s8, khong co muc uu tién bat ky, gitta mot hodc nhiéu bang thong co s¢ duoc tao cAu

hinh.

14. Tram co so theo diém 11, trong d6 mot hodc nhiéu bang thdng co s¢ duge tao chu

hinh 12 mot phan clia céc bang thong o so.

15. Tram co s& theo diém 11, trong do, dua vao 6 mang khong duoc hoat dong trong

bang tan khdng dugc cAp phép, budc truyén duge thuc hién trén mdi BWP.

16. Phuong phép st dung trong hé thong truyén thong khong day, phuong phéap nay bao

gdm cac budc:

truyén kénh diéu khién dudong xubng vat 1y (Physical Downlink Control

Channel, PDCCH) qua mot hoac nhiéu khong gian tim kidm dugc lién két v6i tap tai
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nguyén diéu khién (Control Resource Set, CORESET) trén phan bing thong (Bandwidth
Part, BWP) duoc kich hoat ctia 6 mang; va

thuc hién hoat dong dwa vao PDCCH dugc truyén,

trong d6, dua vao (1) 6 mang dang duoc hoat dong trong bang tan khong dugc
cAp phép, va (2) BWP bao gdm céc biang thong co sd, budc truyén duoc thyc hién trén
mdi bang thong co s& chi trén mot hodc nhiu bing thong co s& dugce tao céu hinh trong

sb cac biang thong co sG.
17. Phuong phéap theo diém 16, trong d6 mdi bang thong co s& 1 don vi truy nhap kénh.

18. Phuong phap theo diém 16, trong d6 bude truyén duoc thuc hién trén mdi bing
thong co s, khong ¢ mic vu ti€n bét ky, gitra mot hodc nhiéu bing thong co s¢ duge

tao cau hinh.

19. Phuong phép theo diém 16, trong d6 mdt hodc nhiéu bang thong co s& dugce tao céu

hinh 12 mdt phan clia céc bang thdng co sd.

20. Phuong phéap theo diém 16, trong d6, dwa vao 6 mang khong dugc hoat dong trong

bang tin khong dugc cAp phép, buse truyén duge thuc hién trén mdi BWP.
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FIG.4
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