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(57) Séng ché d& xuét thiét bi ddu cudi va phuong phap truyén thong. Khi phén
bang thong (bandwidth part, BWP) lién két xuéng dugc chuyén doi tir BWP thir
nhét sang BWP th{t hai ma khong thay dbi té bao dinh nghia khéi tin hiéu ddng
bd (synchronization signal block, SSB), néu loai tin hiéu tham chiéu dé giam sét
lién két vo tuyén (Radio Link Monitoring, RLM) duoc thiét 1ap béng lo'c_ﬁ SSB,
thiét bi dhu cubi vo tuyén (12) tiép tuc sit dung SSB thtr nhét dugc lién két voi
BWP thir nhit cho cac phép do RLM sau khi chuyén d6i BWP lién két xubng
sang BWP thﬁ hai. Chéng han, diéu nay kich hoat thiét bi dau cudi vo tuyén co
thé gidm sét tin hiéu tham chiéu (Reference Signal, RS) thich hgp cho céc phép
do RLM sau khi chuyén d6i BWP hoat dong lién két xubng (downlink, DL).
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Linh vire k§ thuét dwoc dé cap
Sang ché dé c4p dén hé thdng truyén thong vo tuyén va, cu thé 13, &n hé
thdng truyén théng v6 tuyén bang cach sir dung mot hodc nhidu phin bang thong

(bandWidth part, BWP) duoc tao cdu hinh trong mét bang théng kénh mang.

Tinh trang ky thuit cia sing ché

Du 4n hop tac thé hé tht ba (3rd Generation Partnership Project, 3GPP) da
Jam viéc vé viéc chudn héa cho hé théng truyén théng di dong thé hé thtr 5 (5G)
dé khién 5G c6 mit trén thi trudng ndm 2020 hodc sau d6. 5G duge mong doi ¢
m3t bang cach ning cap/phat trién lién tuc LTE va LTE cai tién (LTE-Advanced,
LTE-A) va ning cip/phit trién d6i méi bang cach dwa vio giao dién khéng gian
5G méi (tirc 13, cong nghé truy nhép vo tuyén (Radio Access Technology, RAT)
méi). RAT méi hd trg, ching han, cac bang tn sé cao hon c4c bing tin sb (ching
han, 6 GHz hoac nhd hon) duge hd trg boi LTE/LTE-Advanced va phat trién
lién tuc cia n6. Chang han, RAT méi hd trg cdc bang séng centimet (10 GHz

hodc 16n hon) va céc bang séng milimet (30 GHz hoac 16n hon).

Ban chit ky thuit ciia sing ché

Theo séng ché, hé théng truyén thong di dong thé hé tht 5 duge goi 1a hé
théng 5G hodc hé théng thé hé tiép theo (Next Generation, NextGen) (NG
System). RAT méi cho hé théng 5G duogc goi 12 v6 tuyén méi (New Radio, NR),
RAT 5G, hodc RAT NG. Mang truy nhip vo tuyén (Radio Access Network,
RAN) méi cho hé théng 5G duogc goi 12 5G-RAN hoic NextGen RAN (NG
RAN). Tram co s& mdi trong NG-RAN dugc goi 1a nit B NR (NR NB) hoic
gNodeB (gNB). Mang 161 méi cho hé théng 5G duoc goi 13 mang 16i 5G (5G
Core Network, 5G-CN hoic 5GC) hoic 13i thé hé tiép theo (NextGen Core, NG
Core). Thiét bi ddu cubi vo tuyén (tirc 13, thiét bi ngudi dung (User Equipment,
UE)) c6 thé dugc két ndi voi hé théng 5G duoc goi 1a UE 5G hodc UE thé hé
tiép theo (NextGen UE, NG UE), hodc chi dugc goi 1a UE. Céc tén chinh thuc
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ciaRAT, UE, RAN, CN, cac thuc thé mang (cac nut), cac 16p giao thirc va twong
tir cho hé théng NG s& dugc xac dinh sau nay khi cong viéc chuén hoa tiép tuc.

Cum tr “LTE” dugc st dung theo sang ché bao gébm nang cAp/phét trién
LTE va LTE-Advanced dé lién két hoat doéng véi hé théng 5@, truc khi c6 thong
bao khac. Viéc ning cAp/phat trién LTE va LTE-Advanced dé lién két 1am viéc
v6i hé théng 5G duqé goi 1a LTE-Advanced Pro, LTE+, hodc LTE tdng cudng
(enhanced LTE, eLTE). Ngoai ra, cac thudt ngit lién quan dén mang LTE va cac
thue thé 16 gic duoc sit dung trong ban md ta, ching han “I6i géi‘tién hoa
(Evolved Packet Core, EPC)”, “thuc thé quan ly di dong (Mobility Management
Entity, MME)”, “céng ndi phuc vu (Serving Gateway, S-GW)”, va “cong nbi
mang dit liéu goi ((Packet Data Network, PDN) Gateway, P-GW))”, bao gdm
viéc nang cAp/phat trién dé lién két 1am viéc vé6i hé théng 5G, trir khi c6 thong
bao khac. EPC nang cip, MME nang cp, S-GW néng cép, va P-GW nang cép
duoc goi 1an luot 13, ching han, eEPC, eMME, eS-GW, va eP-GW.

Trong LTE va LTE-Advanced, dé dat duoc chét luong dich vu (Quality of
Service, QoS) va dinh tuyén géi, kénh mang trén 16p QoS va trén két néi PDN
dugce st dung trong ca RAN (ttre 13, RAN mit dat toan cau tién héa (Evolved
Universal Terrestrial RAN, E-UTRAN)) va mang 16i (tic 1a, EPC). Ttrc 14, trong
khai niém QoS dua trén kénh mang (hodc QoS trén kénh mang), mdt hodc nhiéu
kénh mang hé théng g6i tién hoa (Evolved Packet System, EPS) dugc tao cAu
hinh giita UE va P-GW trong EPC, va cac ludng dit liéu dich vu (Service Data
Flow, SDF) ¢6 cing 16p QoS dugc truyén qua mot kénh mang EPS théa man
QoS nay.

Nguoc lai, véi hé théng 5G, dé cép viéc mdc du cac kénh mang vd tuyén co
thé dugc st dung trong NG RAN, khong kénh mang ndo dugc st dung trong
5GC hoic trong giao dién giita 5GC va NG-RAN. Cu thé 13, c4c ludng PDU
dugc dinh nghia thay vi kénh mang EPS, va mdt hodc nhiéu SDF duoc anh xa
dén mot hogc nhidu ludng PDU. Ludng PDU giita UE 5G va thuc thé két thac
mit phang ngudi ding trong 16i NG (tic 13, thuc thé twong tmg v6i P-GW trong
EPC) twong tng v6i kénh mang EPS trong khéi niém QoS dua trén kénh mang
EPS. Ludng PDU tiwong tmg v6i d hat min nhét chuyén tiép va xtr Iy g6i trong
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hé théng 5G. Tuc 13, hé théng 5G st dung khai niém QoS dua trén khai niém
ludng (hodc QoS trén ludng) thay vi khdi niém QoS dya trén kénh mang. Trong
khai niém QoS dua trén ludng, QoS dugc xir Iy trén ludng khdi dit liéu giao thirc
(Protocol Data Unit, PDU). Viéc lién két gitta UE 5G va mang dit liéu duoc goi
12 “phién PDU”. Cum t “phién PDU” tuong tmg v6i cum tir “két néi PDN”
trong LTE va LTE-Advanced. Cac iuéng PDU c6 thé dugc-tao céu hinh trong
mdt phién PDU. Cac dic td 3GPP dinh nghia b chi bdo QoS 5G (5G QoS
Indicator, 5QI) twong tng v6i QCI cia LTE cho he théng 5G.

Ludng PDU ciing dugc goi 1a “ludng QoS”. Ludng QoS 12 d hat min nhét
khi xir Iy QoS trong hé théng 5G. Luu thong mt phing ngudi dung c6 cing gid
tr d4nh d4u N3 trong phién PDU tuong tmg v6i ludng QoS. Viéc danh ddu N3
tuong tmg v6i b nhan dang (Identifier, ID) ludng PDU néu trén, va cling duoc
goi 1a bd nhén dang ludng QoS (QoS flow Identity, QFI) hodc bd chi bdo nhén
dang ludng (Flow Identification Indicator, FII). C6 mbi quan hé mot — mot (tc
13, 4nh xa mot — mot) it nhét gitta mdi 5QI dugc dinh nghia trong ban md ta va
QFI tuong Ung c6 gi4 tri gibng (hodc s6) vai 5QI nay.

Fig.1 thé hién kién tric co ban cia hé théng 5G. UE thiét 1ap mot hogc
nhiéu kénh mang vo tuyén béo hiéu (Signalling Radio Bearer, SRB) va mot hoac
nhiéu kénh mang vo tuyén dit liéu (Data Radio Bearer, DRB) v6i gNB. 5GC va
gNB thiét 1ap giao dién mat phéng didu khién va giao dién mat phing ngudi ding
cho UE. Giao dién mit phing diéu khién gifta 5GC va gNB (tirc 13, RAN) dugc
goi 1a giao dién N2, giao dién NG2 hodc giao dién NG-c, va dugc st dung dé
truyén thong tin tAng khong truy nhap (Non-Access Stratum, NAS) va dé truyén
thong tin diéu khién (ching han, phan tir thong tin AP N2) gitra 5GC va gNB.
Giao dién mit phing ngudi dung gitta SGC va gNB (tirc 14, RAN) duge goi la
giao dién N3, giao dién NG3 hodc giao dién NG-u, va dugc st dung dé truyén
cac goi cia mot hodc nhiéu ludng PDU trong phién PDU cua UE.

Luu ¥ rang, kién tric dugc thé hién trén Fig.1 chi 1a mdt trong céc tiy chon
kién trac 5G (hodc céc kich ban khai trién. Kién trac dugc thé hién trén Fig.1
dugce goi 1a “NR doc 1ap (trong hé théng NextGen)” hodc “Tuy chon 2”. 3GPP

con dé cap dén cac kién tric mang cho céc hoat dong da ket ndi bang cach su
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dung E-UTRA va cac RAT NR. Vi du dién hinh ctia c4c hoat dong da két néi la
két nbi kép (Dual Connectivity, DC) trong d6 mdt nut chi (Master node, MN)
va mdt nut thtr cip (Secondary node, SN) phéi hop véi nhau va ddng thoi truyén
thong v6i mot UE. Hoat dong DC bang cach sir dung B-UTRA va cac RAT NR
duoc goi 1a DC da RAT (Multi-RAT Dual Connectivity, MR-DC). MR-DC la
DC giita E-UTRA va céc niit NR. ' |

Trong MR-DC, mot trong nut E-UTRA (tirc 13, eNB) va nat NR (tuc la,
gNB) hoat dong nhu 13 MN, trong khi nit con Iai hoat dong nhu 1 SN, va it nhét
MN dugc két nbi véi CN. MN cip mét hoic nhidu t& bao nhém té bao chu
(Master Cell Group, MCQG) cho UE, trong khi SN cép mot hodc nhiéu té bao
nhém té bao thtr cAp (Secondary Cell Group, SCG) cho UE. MR-DC bao gbm
“MR-DC véi EPC” va “MR-DC v61 5GC”.

MR-DC vé6i EPC bao gdm két ndi kép E-UTRA-NR (E-UTRA-NR Dual
Connectivity, EN-DC). Trong EN-DC, UE dugc két nbi v6i eNB hoat dong nhu
12 MN va gNB hoat dong nhu 12 SN. Ngoai ra, eNB (tirc 1, eNB chi) duge két
1ndi véi EPC, trong khi gNB (tuc 13, gNB tha chp) duoc két ndi voi eNB chu qua
giao dién X2.

MR-DC vé6i 5GC bao gdm két ndi kép NR-E-UTRA (NR-E-UTRA Dual
Connectivity, NE-DC) va két nbi kép NG-RAN E-UTRA-NR (NG-RAN E-
UTRA-NR Dual Connectivity, NG-EN-DC). Trong NE-DC, UE dugc két néi
v6i gNB hoat dong nhu 14 MN va eNB hoat dong nhu la SN, gNB (ttc 13, gNB
chu) duogc két ndi véi 5GC, va eNB (tic 13, eNB tha cip) duoc két ndi véi gNB
chit qua giao dién Xn. N6i cach khéc, trong NG-EN-DC, UE dugc két ndi vai
eNB hoat dong nhu 1a MN va gNB hoat dong nhu 1a SN, va eNB (ttc 13, eNB
chit) duge két ndi v6i SGC, va gNB (tire 13, gNB thir cip) duge két ndi v6i eNB
chi qua giao dién Xn.

Céc hinh vé tir Fig.2, Fig.3 va Fig.4 thé hién cac cu hinh mang cla ba loai
DC néu trén: 1an luot 14 EN-DC, NE-DC va NG-EN-DC. Luu y ré‘mg, mac du
gNB thir cép (SgNB) trong EN-DC trén Fig.2 cling dugc goi 1a en-gNB, va eNB
thtr cdp (SeNB) trong NE-DC trén Fig.3 va eNB chu (MeNB) trong NG-EN-DC

trén Fig.4 cling duge goi 12 ng-eNB, chiing duoc goi don gian la gNB hodc eNB
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trong ban mo ta. Hé théng 5G con hd trg DC gitta hai gNB. Theo sang ché, DC
giira hai gNB dugc goi la NR-NR DC. Fig.5 thé hién ciu hinh mang cia NR-NR
DC.

NR s& sir dung céc tip hop khac nhau cta cic tham s6 v6 tuyén trong nhidu
bang tan sb6. Mbi tap hop tham s6 vo tuyén duoc goi 1a “hé théng s6”. Hé théng
s6 OFDM cho hé théng ghép kénh phan chia tin sb truc giao- (Orthogonal
Frequency Division Multiplexing, OFDM) bao gdm, chang han, khoang cach
kénh mang phu, bang thong hé théng, d6 dai khoang thoi gian truyén
(Transfnission Time Interval, TTI), khoang thoi gian khung phu, d6 dai tién tb
tudn hoan (cyclic prefix, CP), va khoang thoi gian ky hidu. Hé thong 5G hd tro
céc loai dich vu khac nhau c6 céc yéu cau dich vu khac nhau, bao gdm, chéng
han, bing rong di dong ting cudng (enhanced Mobile BroadBand, eMBB),
truyén thong siéu tin cdy va do tré thip (Ultra Reliable and Low Latency
Communication, URLLC), va truyén thong M2M véi s6 luong két néi 16n (ching
han, truyén thong loai médy 16n (massive Machine Type Communication,
mMTC)). Viéc chon hé théng sb tuy thude vao cac yéu cau dich vu.

UE va NR gNB trong hé théng 5G hd trg tbng hop nhiéu kénh mang NR véi
céc hé thdng s6 khac nhau. 3GPP dé cap dén viéc thuc hién téng h@’p nhiéu kénh
mang NR (hoic céc té bao NR) v&i cac hé théng s6 khac nhau bang cach tbng
hop 16p dudi, ching han tong hop séng mang (Carrier Aggregation, CA) LTE
hién tai, hoac téng hop 16p cao hon, chéng han DC hién tai.

5G NR hd trg cac biang thong kénh rong hon cac bang thong cia LTE (ching
han, hang trim MHz). Mot bang thong kénh (tic 1a, BWChannel) la bang thong
tAn sb vo tuyén (radio frequency, RF) hd trg mot kénh mang NR. Bang thong
kénh ciing dugc goi 1a bang thong hé théng. Trong khi LTE hd trg cic bing
thong kénh 1én dén 20 MHz, 5G NR h) trg cac bang thong kénh, ching han, 1én
dén 500 MHz.

Dé hd tro hidu qua nhiéu dich vu 5G, chéng han cac dich vu bang rong giéng
nhu eMBB va céc dich vu bing thong hep nhu Internet van vét (Internet of
Things, IoT), tét hon 1a ghép kénh nhiéu dich vu trén mot bing thong kénh.

Ngoai ra, néu mdi UE 5G can hd tro truyén va nhén trong bing thong truyén
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trong Ung véi toan b bang thong kénh, diéu nay co thé ngan chén viéc dat dugc
chi phi thip hon va tiéu thy cong sut thip hon ctia cac UE cho céc dich vu IoT
biang thong hep. Do vy, 3GPP cho phép mot hodc nhiéu BWP dugc tao ciu hinh
trong bing thong kénh mang (tc 13, bang thong kénh hozc bang thong hé théng)
~ ctia mdi kénh mang thanh phin NR. Nhiéu BWP trong mot bing thong kénh NR
c6 thé dugce st dung cho cac phuong tién ghép kénh phén chia tin s6 (frequency
‘division multiplexing, FDM) khéc nhau bing cach st dung céc hé théng s6 khac
nhau (ching han, khoang cach kénh mang phu (subcarrier spacing, SCS)). BWP
cling dugc goi 1a BWP kénh mang.

Mbt BWP 1a lién tuc v& tin s va bao gdm cic khéi tai nguyén vat 1y
(physical resource block, PRB) lién tiép. Bang théng clia mot BWP it nhét 16n
bing khdi tin hidu ddng bd (synchronization signal, SS)/ kénh quéng b vat Iy
(physical broadcast channel, PBCH). BWP c6 thé hodc khong thé bao gdm khéi
SS/PBCH (SSB). CAu hinh BWP bao gém, chéng han, hé théng s6, vi tri tan s,
va bang thong (ching han, s6 lugng PRB). Pé xac dinh vi tri tin s6, viéc danh
chi muc PRB chung dugc sir dung it nhét cho chu hinh BWP lién két xudng
(downlink, DL) & trang thai didu khién tai nguyén vo tuyén (Radio Resource

Control, RRC) duoc két néi. Cu thé 13, do léch tir PRB 0 dén PRB thap nhét cla |

SSB dé duoc truy nhap boi UE dugc tao cAu hinh bing bao hiéu 16p cao hon.
Piém tham chiéu “PRB 07 1a chung cho tit ca cic UE ma chia sé cung kénh
mang thanh phén bang rong.

Mcf)t khéi SS/PBCH bao gbm cac tin hiéu so cép can cho UE khong hat dong,
ching han c4c tin hi¢u ddng bd NR (NR synchronization signal, NR-SS) va NR-
PBCH. NR-SS duoc st dung bdi UE dé ddng bd DL. Tin hiéu tham chiéu
(Reference Signal, RS) dugc truyén trong khéi SS/PBCH dé UE khong hoat dong
c6 thé thuc hién do quan 1y tai nguyén vo tuyén (Radio Resource Management,
RRM) (chéng han, do RSRP). RS nay c6 thé 1a chinh NR-SS hozc ¢6 thé 1a RS
b sung. NR-PBCH phét quing ba mot phan théng tin hé théng (System
Information, SI) nhd nhit, chéng han khdi thong tin chid (Master Information
- Block, MIB). SI nhé nhét con lai (remaining minimum SI, RMSI) dugc truyén
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trén kénh chia sé lién két xudng vat Iy (Physical Downlink Shared Channel,
PDSCH).

Mang c6 thé truyén nhiéu khéi SS/PBCH trong bing thong kénh cta mot
kénh mang thanh phan bang rong. Néi cach khéc, cac khdi SS/PBCH c6 thé dugc
truyén trong cdc BWP trong bang thong kénh. Trong so dd thir nhét, tit ca cac
khbi SS/PBCH trong mot kénh mang bang rong dua trén NR-SS (ching han, SS
so cép (primary SS, PSS) va SS thir cip (secondary SS, SSS)) tuong tng véi
ciing ID t€ bao 16p vat Iy. Trong so dd thir ha, cac khéi SS/PBCH khéac nhau
trong mdt kénh mang bang rdng co6 thé dua trén NR-SS tuong tng véi céc ID té
bao 16p vat ly khéac nhau.

Tir khia canh UE, té bao dugc lién két v6i mot khéi SS/PBCH. Do vay, dbi
v6i cac UE, mbi té bao phuc vu ¢6 mot khéi SS/PBCH lién két trong mién tin
sé. Luu y ring, mdi té bao phuc vu 12 t& bao so cip (primary cell, PCell) trong
CA va DC, té bao thtr cip so cdp (primary secondary cell, PSCell) trong DC,
hodc t& bao thir cip (secondary cell, SCell) trbng CA va DC. SSB nay duoc goi
12 té bao dinh nghia khéi SS/PBCH. Té bao dinh nghia khéi SS/PBCH c¢6 RMSI
lién két. Té bao dinh nghia khéi SS/PBCH dugc st dung 1am tham chiéu thoi
gian hoic tham chiéu dinh thoi clia té bao phuc vu. Ngoai ra, t& bao dinh nghia
khéi SS/PBCH duoc st dung cho cac phép do RRM dua trén khéi SS/PBCH
(SSB). Té bao dinh nghia khéi SS/PBCH c6 thé dugc thay ddi cho PCell/PSCell
bing “tai cAu hinh ddng bo” (ching han, tai cAu hinh cla thong tin cAu hinh tai
nguyén v6 tuyén béﬁg céch st dung thu tuc tai cAu hinh RRC va khong bao gbm
chuyén viing), trong khi ¢6 thé dugc thay dbi cho cac SCell bing “giai phong/bd
sung SCell”.

Mot hodc nhidu cdu hinh BWP cho mdi kénh mang thanh phén duoc béo
hiéu béan tinh cho UE. Cu thé 13, cho mdi té bao phuc riéng UE, mot hogc nhiéu
BWP DL v mot hoic nhidu BWP lién két 1én (Uplink, UL) c6 thé duge tao cau
hinh cho UE qua thong diép RRC danh riéng. Ngoai ra, mdi BWP trong mdt
hodc nhiéu BWP dugc tao cu hinh cho UE ¢6 thé dugc kich hoat va bd kich
hoat. Viéc kich hoat/bd kich hoat BWP duoc x4c dinh khong phai bang 16p RRC
ma la 16p duéi (ching han, 16p diéu khién truy nhap phuong tién (Medium
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Access Control, MAC) hodc 16p vt 1y (Physical, PHY)). BWP duoc kich hoat
dugc goi la BWP hoat dong. -

Chuyén d6i BWP cia BWP hoat dong c6 thé dugc thyuc hién, chéng han,
bing thong tin diéu khién lién két xudng (Downlink Control Information, DCI)
(ching han, DCI l4p lich) dwgc truyén trén kénh diéu khién DL vét ly (Physical
Downlink Control Channel, PDCCH) NR. Noi theo cach, bé kich hoat BWP
dang hoat dong va kich hoat BWP hoat dong mdi ¢6 thé duoc thue hién bai DCI
trong NR PDCCH. Do viy, mang co thé kich hoat/bd kich hoat BWP tuy thudc,
chéng han, vao tdc d6 dir liu, hodc vao hé théng séidtrqc yéu cau b%ng dich vu,
va c6 thé nhd d6 chuyén ddi dong BWP hoat dong cho UE. Kich hoat/bo kich
hoat BWP ¢6 thé duge thuc hién boi phan tir didu khién (Control Element, CE)
MAC.

Céc hinh v& Fig.6 va Fig.7 thé hién cac vi du sit dung ctia cac BWP. Trong
vi du duge thé hién trén Fig.6, bang thong kénh cia mt kénh mang thanh phén
duoc phén chia thanh BWP #1 va BWP #2, va hai BWP nay duoc st dung cho
céc so 46 FDM bang cach sir dung cac hé thdng s6 khac nhau (ching han, SCS
khéc nhau). Trong vi du nay dugc thé hién trén Fig.7, BWP bang hep #1 duoc
thiét 1ap trong bang thong kénh ctia mot kénh mang thinh phén va BWP bang
hep #2 hep hon BWP #1 con dugc thiét 1ap trong BWP #1. Khi BWP #1 hogc
BWP #2 duoc kich hoat cho UE, UE nay c6 thé giam tiéu thu cong suit bang
céch han ché thuc hién truyén va nhan trong bing thong kénh ngoai trir BWP
hoat dong. 7 _

Céc tai liéu phi patent tur 1 dén 7 boc 16 BWP néu trén va té bao dinh nghia
khéi SS/PBCH.

Ngoai ra, 3GPP dé cap cac yéu cau cho RLM lién quan dén viéc str dung céc
BWP (xem tai liéu phi Patent 8). Thu tuc RLM duoc st dung béi UE & ché do
duoc két néi (tirc 1a, RRC_CONNECTED) @ do chét lugng vo tuyén DL cla té
bao phuc vu dé do thdy khong ddng bd (out-of-sync) va do thiy su cb lién két vo
tuyén (Radio Link Failure, RLF).

Tai liéu phi patent 8 boc 10 cac vén dé sau. NR hd trg RLM trong riéng PCell
va PSCell. Mot hodc nhiéu BWP ¢6 thé dugc tao cau hinh trén té bao cho UE &
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ché do két ndi ban tinh. UE c6 thé chuyén d6i BWP cu thé dé truyén thong véi
gNB trong s6 cac BWP dugc tao cAu hinh. Viéc chuyén dbi nay dugc thuc hién
theo thang thoi gian ngén hon, ching han vai khoang 1ap lich. BWP cu thé nay
duoc gQi 1a BWP hoat dong. UE c6 thé chi truy nhap mot BWP mot 1an. BWP
hoat dong c¢ it nhét CSI-RS dugc tao cu hinh cho RRM. UE dugc tao cAu hinh
v&i mot loai RS, gitta CSI-RS va khéi SS/PBCH, nhu 1a RS can duge giam sét
cho RLM. Tham chi khi c4c loai RS khéc nhau (tc 1a, CSI-RS va NR-SS) duoc
tao cdu hinh dong thoi trong mét BWP, chi mdt loai RS dugc chon cho RLM va
cac tham s lién quan dugc st dung cho RLM. Duge dé cap 1a, kh1 BWP hoat
dong DL duoc chuyén d6i (hoic dugc thay db1), UE gift cac tham s6 L3 hién tai
lién quan dén RLM. Trong trudng hop nay, thdm chi khi BWP hoat dong DL
dugc chuyén d6i, UE khong dit lai cac tham sd L3 lién quan dén RLM bing cic

gia tri mdc dinh.

‘Danh sach trich dan

Tai liéu phi patent

Tai liéu phi patent 1: 3GPP R1-1711795, Ericsson, “On bandwidth parts and
“RF” requirements”, TSG RANI1 NR Ad-Hoc#2, Qingdao, P.R. China, June
2017

Tai liéu phi patent 2: 3GPP R2-1707624, “LS on Bandwidth Part Operation
in NR”, 3GPP TSG RAN WG2#99, Berlin, Germany, August 2017

Tai liéu phi patent 3: 3GPP R2-1710012, “LS on Further agreements for
Bandwidth part operation”, 3GPP TSG RAN WG2 #99bis, Prague, Czech
Republic, October 2017

Tai liéu phi patent 4: 3GPP R2-1710031, “Reply LS on multiple SSBs within
a wideband carrier”, 3GPP TSG RAN WG2 #99bis, Prague, Czech Republic,
October 2017 _

Tai liéu phi patent 5:3GPP R2-1711640, ZTE Corporation, Sane Chips,
“Initial discussion on the impacts of BWP on RAN2”, 3GPP TSG-RAN WG2
Meeting #99bis, Prague, Czech Republic, October 2017
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Tai liéu phi patent 6: 3GPP R2-1711969, Ericsson, “Text Proposal for L1
parameters for 38.331”, 3GPP TSG-RAN WG2 #99bis, Prague, Czech Republic,
October 2017

Tai liéu phi patent 7: 3GPP R2-1709861, “LS on multiple SSBS within a
wideband carrier”, 3GPP TSG RAN WG2#99, Berlin, Germany, August 2017

Tai liu phi patent 8: 3GPP R2-1711404, Samsung, “RLM/RLF for
bandwidth part”, 3GPP TSG RAN WG2 #99bis, Prague, Czech Republic,
October 2017

Nhu néu trén, tai liéu phi patent 8 boc 16 réng tham chi khi cac loai RS khéc
nhau (tac 13, CSI-RS va khdi SS/PBCH) dugc tao cAu hinh dong bd trong mot
BWP, chi mot loai RS dugce chon cho RLM va cac tham s6 lién quan dugc su
dung cho RLM. Tai liéu phi patent 8 cfing boc 16 viéc thdm chi khi BWP hoat
déng DL dugce chuyén dbi, UE, trong vi du, khong dat lai cac tham s6 L3 lién
quan dén RLM vé céc gia tri mic dinh. Tuy nhién, c6 van dé 13, khi BWP hoat
dong DL dugc chuyén ddi, khong r5 RS UE nao nén gidm sit RLM sau khi
chuyén dbi. Mot trong cac muc dich thu duoc boi cdc phuong an thue hién dugc
boc 10 ¢ day 1a nham dé xuét thiét bi, phuong phép, va chuong trinh gop phén
giai quyét van dé ndy. Nén luu y rang muc dich nay 1a mdt trong cac muc dich
thu dugc bdi cac phuong an thuc hién duge boc 1o & ddy. Cac muc dich hodc cac
vAn d& va cac ddu hidu méi s& tré nén rd rang tir phin mb ta sau va céc hinh v&
di kém.

Theo khia canh thtr nhét, thiét bi diu cudi vo tuyén bao gérh bd nhé va it
nhét mot bd xit ly duoc ghép ndi v6i bd nha. It nhit mot bd xtt Iy dugc tao cAu
hinh @&, khi BWP DL dugc chuyén dbi tir BWP thit nhat sang BWP thir hai ma
khong thay dbi t& bao dinh nghia khéi SS (synchronization signal block, SSB),
néu loai tin hidu tham chiéu cho RLM dugc thiét 1ap bang loai SSB, tiép tuc sir
dung SSB thtr nhit dugc lién két véi BWP tha nhét cho céc phép do RLM sau
khi chuyén d6i BWP lién két xubng sang BWP thit hai.

Theo khia canh thit hai, phuong phép dugc thuc hién béi thiét bi dau cubi
v tuyén bao gém, khi BWP DL dugc chuyén dbi tir BWP thir nhit sang BWP
thir hai ma khong thay ddi té bao dinh nghia SSB, néu loai tin hiéu tham chiéu
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cho RLM dugc thiét 1ap bing loai SSB, tiép tuc sir dung SSB thir nhat duoc lién
két v6i BWP thir nhat cho céc phép do RLM sau khi chuyén ddi BWP lién két
xubng sang BWP thtr hai.

Theo khia canh thit ba, chuong trinh bao gbm cac lénh (ma phin mém) ma,
khi duoc nap vao mdy tinh, khién may tinh thyc hién phuong phép theo khia
canh th hai néu trén.

Theo cac khia canh néu trén, c6 thé d& xuét thiét bi, phwong phép, va chwong
trinh cho phép thiét bi dau cudi vo tuyén giam sat RS thich hop cho cac phép do
RILM sau khi chuyén d6i BWP hoat dong DL.

MO ta vén tit cac hinh vé
Fig.1 12 so dd thé hién kién tric co ban ctia hé théng 5G;
Fig.2 14 so dd thé hién cdu hinh mang cia EN-DC;
Fig.3 1aso db thé hién cAu hinh mang cia NE-DC;
Fig.4 12 so dd thé hién cAu hinh mang ctia NG-EN-DC;
Fig.5 1 so d6 thé hién cdu hinh mang cia NR-NR DC;
Fig.6 1a so dd thé hién vi du sir dung cac BWP;
Fig.7 14 so dd thé hién vi du st dung cac BWP;
Fig.8 1 so d thé hién vi du cAu hinh ctia cdc BWP va cac khoi SS/PBCH;
Fig.9 12 so d thé hién vi du cAu hinh ctia cic BWP va cac khéi SS/PBCH;

Fig.10 1a so b thé hién vi du cdu hinh ctia mang truyén thong vo tuyén theo

vai phuong an thyc hién;

Fig.11 1a luu dd thé hién vi du hoat dong ctia thiét bi dAu cudi vo tuyén theo
phuong an thuc hién thir nhét;

Fig.12 1a luu d thé hién vi du hoat dong cua thiét bi ddu cubi vo tuyén theo
phuong an thuc hién thir nhét;

Fig.13 la so dd chudi thé hién vi du hoat dong cua thiét bi dau cubi vo »tuyén
va nit RAN theo phurong an thyuc hién thir nhét;

Fig.14 1a luu d6 thé hién vi du hoat dong cua thiét bi dAu cubi v6 tuyén theo

phuong an thyc hién thir hai;
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Fig.15 1a Iuu dd thé hién vi du hoat dong cita thiét bi du cudi vo tuyén theo
phuong an thyc hién thir hai;

Fig.16 1a so db chudi thé hién vi du hoat dong ctia thiét bi dau cudi vo tuyén
va nit RAN theo phuong an thuc hién thir hai;

Fig.17 1a so db chudi thé hién vi du hoat dong cia thiét bi dAu cudi vo tuyén
va ntit RAN theo phuong an thuc hién thir ba;

Fig.18 12 so d6 khdi thé hién vi du c4u hinh ctia nit RAN theo mot sé phuong
an thuc hién; va

Fig.19 12 so dd khéi thé hién vi du cAu hinh ciia thiét bi ddu cubi v tuyén

theo mot sd phuong an thuc hién.

MO ta chi tiét sang ché

Cac phuong an thuc hién cu thé s& duge mo ta chi tiét dudi day dwa vao céc
hinh v&. Cé4c phan tir twong Ung hoic tuong tu duge ky hiéu bing cac ky hiéu
tuong tu trong sudt cac hinh v&, va cac phén giai thich lap lai dugc bd qua nhu
can thiét @& cho r5 rang.

Mbi phurong 4an theo céc phuong an thuc hién dugc néu dudi day co thé duoc
st dung riéng r&, hodc hai hodc nhiéu phuong 4n thuc hién ¢ thé duoc két hop
thich hop véi nhau. Céc phuong an thuc hién nay bao gbm cac du hiéu méi
khac nhau. Do d6, cac phuong an thuc hién nay gop phan vao xdy dung cac dabi
tugng hodc giai quyét cac véan d8 khéc nhau va ciing g6p phan vao viéc thu dugc
cac wu diém khéac nhau.

Céc phin md ta sau theo cac phuong an thuc hién chi yéu tap trung vao cac
hé théng 5G 3GPP. Tuy nhién, cac phuong an thuc hién nay ¢ thé dugc ap dung
cho cac hé théng truyén thong vo tuyén khéc nhau.

Tru6e hét, dinh nghia vé cac thuat ngt duge st dung trong cac truong hop
trong d6 mot bang thong hé théng bao gdm nhiéu BWP dugc md ta dua vao cac
hinh vé Fig.8 va Fig.9. Cac hinh v& Fig.8 va Fig.9 thé hién céc vi du cu hinh
ctia cac BWP va céc khdi SS/PBCH. Trong céc vi du nay duogc thé hién trén cac

hinh vé& Fig.8 va Fig.9, mot bang thong kénh bao 26m ba BWP: BWP #1, BWP
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42 vi BWP #3. BWP #1 va BWP #2 1an luot chira khéi SS/PBCH (SSB) #1 va
SSB #2, trong khi BWP #3 khong chita cc khéi SS/PBCH bat ky.

Tir khia canh mang, toan bd bang thong (tirc 13, bang thong kénh hodc bang
thong hé théng) trong mot kénh mang thanh phé‘m tuong Ung v6i mot t€ bao,
gibng hét nhur trong LTE hién tai. Trong cac vi du ndy cua cac hinh vé Fig.8 va
Fig.9, dinh danh t& bao vat Iy (Physical Cell Identity, PC) dugc lién két v6i té
bao twong tmg v6i bang thong kénh 1a “PCIx™.

Theo sang ché, té bao tir khia canh mang dugc dinh nghia la “t& bao 16gic”.
Ngoai ra, PCI dugc lién két véi té bao tir khia canh mang (tire 14, té bao logic)
duoc dinh nghia 12 PCI tham chiéu. Luu ¥ ring, té bao tir khia canhh mang (tirc
13, t& bao 16gic) c6 thé dugce lién két v6i mot ID té bao. Trong trudng hop nay,
ID t& bao tir khia canh mang (tirc 13, t& bao 16gic) ¢6 thé duge lién két véi cac
PCI phu cua cac t& bao vat Iy, ma duge md ta sau.

N6i cach khac, nhu duge mo ta trude do, tir khia canh UE, té bao dugc lién
két voi mét khdi SS/PBCH. Theo sang ché, té bao tir khia canh UE duoc dinh
nghfa 12 “té bao vat Iy”. Ngoai ra, PCI duoc lién két véi té bao tir khia canh UE
(tirc 13, t& bao vat Iy) dugc dinh nghia 12 PCI phu. Cu thé 13, nhiéu BWP duge
bao gdm trong cﬁng bang thong hé théng va bao gdm céc khbi SS/PBCH 1a nhiéu
t& bao tir khia canh UE (tirc 13, nhiu té bao vt ly). Cac PCI phu clia cic té bao
nay tir khia canh UE (ttrc 13, cac té bao vat ly) dugc lién két voi mot PCI tham
chiéu hodc mdt ID té bao tir khia canh mang (tuc 14, té bao 16gic). Ngoai ra, BWP
khong bao gdm cac khéi SS/PBCH bét ky c6 thé duogc dinh nghia 1a té bao tir
khia canh UE (tirc 13, t& bao vat 1y), hoic nhém cac BWP bao g6m BWP khong
¢6 khéi SS/PBCH va BWP c6 khdi SS/PBCH, duge tham chiéu dén bdi nhém
truée, c6 thé dugc dinh nghia tir khia canh UE (tirc 13, té bao vét Iy). Luu ¥ ring,
cling & khia canh mang, bang thong hé théng don vi thuc su dugc st dung bdi
mang (ching han, nit RAN) dé truyén thong véi UE la mdi té bao tir khia canh
UE (tirc 13, té bao vat Iy).

Trong vi du nay trén Fig.8, ba BWP hd tro cing hé théng s6 (tc 13, hé théng
s& #1), va tht ca cac khdi SS/PBCH (tirc 13, SSB #1 va SSB #2) trong béng thong
kénh dya trén NR-SS tuong tg véi cung PCI (phu) (tire 13, PCIx). Do vay, Fig.8
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tuong ung vdi so dd thir nhit, dugc mo ta trén day theo phién truyén nhiéu khéi
SS/PBCH trong mot bang thong kénh. Dé ddng bo véi BWP #3 khong chira céc
SSB bt ky, UE giam sat mot trong SSB #1 va SSB #2 dugc truyén trong cic
BWP khéc. SSB #1 hodc SSB #2 can dugc giam sat dugc goi la SSB tham chiéu,
va UE ¢6 thé nh4n théng bao v& ID ciia SSB tham chiéu (chi muc SSB, ching
han, SSB #1 hoac #2) tur mang'. H

Trong vi du nay cta Fig.9, BWP #1 hd trg hé théng sb #1, trong khi BWP
#2 va BWP #3 hd tro hé thdng sb #2. Cac SSB #1 va #2 khac nhau c6 céc hé
théng s6 khac nhau dya trén cdc NR-SS tuong tng véi cac PCI (phy) (tic la,
PCIx va PCly). Do viy, Fig.9 tuong tng voi so dd thir hai, dugc mo ta trén day
lién quan dén truyén nhiéu khdi SS/PBCH trong mot bang thong kénh. Pé dong
bd voi BWP #3 khong chira cac SSB bét ky, UE gidm sat, chéng han, SSB #2
ctia BWP #2 ma hd tro hé théng s6 gibng nhu BWP #3. Theo cach khac, dé dong
b6 vGi BWP #3 khong chira cac SSB bét ky, UE c6 thé giam sat SSB #1 cuia
BWP #1 ma hd trg hé théng s6 khac véi SSB ctia BWP #3.

Trong vi du nay cta Fig.8, cac PCI phu (tirc 13, PCIx va PCIx) cia hai té béo
tir khia canh UE (ttc 13, cac té bao vat Iy) dugc lién két véi PCI tham chiéu (tirc
13, PCIX) hodc ID té€ bao cta nicf)t té bao tir khia canh mang (tirc 13, té bao 16gic).
Ddng thoi, trong vi du ndy trén Fig.9, cac PCI phu (tac 13, PCIx va PCly) cla
hai t& bao tir khia canh UE (ttc 13, céc té bao vat Iy) dugc lién két véi PCI tham
chiéu (tuc 13, PCIx) hodc ID t& bao ctia mot t& bao tir khia canh mang (tuc 13, té
bao logic).

Mang (ching han, ntit RAN) ¢6 thé tao cdu hinh UE véi tdip BWP bao gb6m
mot hoac nhiéu BWP. N6i cach khac, UE nhén, tir mang, thong tin cAu hinh cta
mot hodc nhiéu BWP (chi’mg han, cac chi muc SSB, su c6 mét clia cac SSB, cac
chi muc SSB tham chiéu, cac tham s 16p 1). Tép hop BWP ¢6 thé duoc tao ciu
hinh riéng r& cho mdi DL va UL. Do véy, tdp hgp BWP ¢6 thé bao gbém tap hop
BWP DL cho DL va tap hop BWP UL cho UL. Theo céch khac, cac BWP UL
va cac BWP DL c¢6 thé dugc lién két true véi nhau, va trong trudng hop nay,
tap hop BWP c6 thé chung véi DL va UL. UE c6 thé kich hoat k (k <= K) BWP
trong s6 K BWP dugc bao gbm trong tdp hop BWP (DL/UL). Néi theo cach
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khac, d6i v6i UE cu thé, 1én t6i K BWP (DL/UL) c6 thé duoc kich hoat & mét
thoi diém. Trong phan mé ta sau, gia sir &é cho don gian mot BWP (tic 13, k=1)
duogc kich hoat. Luu ¥ rang, tuy nhién, phwong 4n thuc hién nay va cac phuong
an thuc hién tiép theo ciing c6 thé 4p dung cho céc trudng hop trong d6 hai hozc
16n hon (k>=2) BWP duoc kich hoat & mdt thoi diém.

Ngoai ra, theo séng ché, cum tir “nhém BWP” duoc tan dung. Nh(’)m BWP
duoc chira trong tAp hop BWP. Mot nh6m BWP bao gdm mot hoic nhiéu BWP
trong s6 6 BWP hoat dong c6 thé dugc thay d6i bang DCI dugc truyén trén NR
PDCCH. Trong s mét hoic nhiéu BWP dugc bao gdm trong ciing nhém BWP,
BWP hoat dng c6 thé dugc thay ddi ma khong thay ddi té bao dinh nghia SSB.
Do vay, nhom BWP c¢é thé dugc dinh nghia nhu 12 mét hodc nhiéu BWP dugc
lien két v6i cung té bao dinh nghia SSB. Mot nhém BWP ¢6 thé bao gdm mot
BWP chira té bao dinh nghia SSB (chéng han, BWP co ban, BWP ban déu, hoac
BWP mic dinh) va mét hodc nhiéu BWP khéc. Mdi BWP trong mét hodc nhiéu
BWP khac, vbn khong phai 1a BWP co s& (hodc BWP ban d4u, BWP mic dinh),
c6 thé hodc khong thé bao gdbm SSB. UE ¢6 thé duge thong béo 13 rang (hoic c¢6
thé duge tao ciu hinh nhu 13) SSB nao 14 té bao dinh nghia SSB. Theo cch khéc,
UE ¢6 thé ngdm xem xét rang té bao dinh nghia SSB 14 SSB ctia BWP ban dau
khi UE da duogc tao cAu hinh v6i nhém BWP.

| Nhom BWP ¢6 thé duoc tao cAu hinh riéng r& cho DL va UL. Do vdy, nhém
BWP ¢6 thé bao gdbm nhém BWP DL cho DL va nhém BWP UL cho UL. Theo
cach khéc, cac BWP UL va cac BWP DL c6 thé dugc lién két truée véi nhau, va
nhém BWP trong truong hop nay c6 thé chung véi DL va UL.

Trong vi du nay trén Fig.8, UE dugc tao c4u hinh véi mot tap hop BWP bao
gbm BWP #1 dén #3. Trong vi du nay trén Fig.8, UE c6 thé gidm sat SSB #1
duoc truyén trong BWP #1 dé dong bd véi BWP #3 (tuc 13, dé thuc hién dong
b6 trong BWP #3). Trong truong hop nay, BWP #1 va BWP #3 cé thé tuong
g v&i mdt nhém BWP, trong khi BWP #2 c6 thé tuong tmg v6i mot nhém
BWP khac. Do vy, mot tdp hop BWP (cac BWP #1, #2, va #3) c¢6 thé bao gdbm
nhém BWP thir nhét (cac BWP #1 va #3) va nhém BWP thir hai (BWP #2). Theo
cach khac, mot tap hop BWP (cac BWP #1, #2, va #3) c6 thé bao gdm nhém

15

15/64



52269

BWP thit nhit (BWP #1) va nhém BWP thir hai (cac BWP #2 va #3). Theo cach
khac nita, mot tAp hgp BWP (cac BWP #1, #2, va #3) ¢ thé trong Ung véi mot
nhém BWP (cac BWP #1, #2, va #3). Trong trudong hop nay, mot trong SSB #1
va SSB #2 dung lam té bao dinh nghia SSB cho UE.

Trong vi du nay trén Fig.9, UE cling dugc tao c4u hinh v6i mét tip hop BWP
bao gbm BWP #1 dén #3. Trong mot vi du, BWP #1 ¢6 hé théng sb #1 c6 thé
tuong Gng véi mot nhém BWP, trong khi BWP #2 va BWP #3 véi hé thong s6
#2 ¢6 thé tuong tmg v6i mot nhém BWP khac. Do vay, mét tap hop BWP (cdc
BWP #1, #2, va #3) c6 thé bao gdbm nhém BWP thir nhdt (BWP #1) va nhom
BWP tht hai (cic BWP #2 va #3). Luu y réng, nhu dugc mé ta trude 4o, cac
BWP co cac hé théng s6 khac nhau c6 thé duoc bao gé‘)m trong mot nhom BWP.
Do vay, trong vi du khac, mot tdp hop BWP (cac BWP #1, #2,va#3)co thé bao
g6m nhém BWP thit nhét (cac BWP #1 va #3) va nhom BWP thit hai (BWP #2).
Theo cach khéc nita, mot tip hop BWP (cac BWP #1, #2, va #3) co thé fuong
mg v6i mdt nhom BWP (cac BWP #1, #2, va #3). Trong trudng hop nay, mot
trong SSB #1 va SSB #2 dung lam té bao dinh nghia SSB cho UE.

Nhu duge mo ta trude do, kich hoat/bo kich hoat BWP ¢d thé duogc thuc hién
béi 16p dudi (ching han, 16p MAC, hodc 16p PHY), thay vi béi 16p RRC. Bo
dinh thoi (ching han, b dinh thoi BWP khong hoat dong trong 16p MAC) ¢6
thé dugc st dung dé kich hoat/bd kich hoat BWP DL. UE c6 thé chuyén adi
BWP hoat dong theo b dinh thoi dya trén gid tri tap hop duoc tao boi gNB. Bo
dinh thdi nay c6 thé biéu didn chu k¥ hodc khoang thoi gian theo don vi khung
phu. Chang han, khi UE khéong truyén hozc nhan dit liéu cho chu ky dinh trudc
(tac 13, gia tri b dinh thoi hét han) trong BWP hoat dong, nd chuyén d6i BWP
hoat ddng sang BWP dinh trudce (ching han, BWP mic dinh, hoic BWP bao
g6m té bao dinh nghia SSB). Viéc x4c dinh thay d61 BWP hoat dong dua trén b
dinh thoi ¢ thé clinng duoc thuc hién trong mang (chang han, ntit RAN).

Phuong 4n thuc hién thi nhat
Fig.10 thé hién vi du cdu hinh ctia mang truyén thdng vo tuyén theo vai

phuong én thuc hién bao gdm phuong 4n thyc hién nay. Trong vi du nay trén
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Fig.10, mang truyén théng vo tuyén bao gdm nit RAN 11 va thiét bi dau cubi v6
tuyén (UE) 12. Nat RAN 11 13, ching han, gNB, hodc eNB trong MR-DC. Nut
RAN 11 c6 thé 1a khéi tap trung (Central Unit, CU) (chang han, gNB-CU) hoic
khéi phén tan (Distributed Unit, DU) (ching han, gNB-DU) khi khai trién RAN
dam mdy (cloud RAN, C-RAN). CU cfing dugc goi la khéi bang gbc (Baseband
Unit, BBU) hodc khéi s6. DU cfing dugc goi la khéi vo tuyén (Radio Unit, RU),
dAu vo tuyén tir xa (Remote Radio Head, RRH), thiét bi vo tuyén tir xa (Remote
Radio Equipment, RRE), hodc didm truyén va nhin (Transmission and
Reception Point; TRP hoac TRxP).

UE 12 duoc két ndi v6i nat RAN 11 qua giao dién khong gian 1001. UE 12
¢6 thé duogc két ni ddng thdi véi cac nit RAN cho DC. UE 12 & ché'dd két nbi
¢ thé duge tao cAu hinh ban tinh v6i mot hodc nhidu BWP trén té bao. UE 12
c6 thé chuyén dbi hoat dong BWP ctia n6, dugc sir dung dé truyén thong véi nit
RAN 11 (ching han, MgNB) hodc nut RAN khéc (chang han, SgNB), trong sb
cdc BWP duoc tao ciu hinh. Viéc chuyén di nay dugc thyc hién trong thoi gian
* ngén, ching han, vai khoang 14p lich.
 UE 12 thyc hién thii tuc RLM khi & ché do dugc két ndi (chang han, NR
| RRC_CONNECTED). UE 12 thyc hién cac phép do RLM trong thua tuc RLM.
Cu thé 13, UE 12 do chit lugng vo tuyén DL clia té bao phuc vu dé do thiy khong
dbng bd (out-of-sync) va do thdy RLF. UE 12 ¢6 thé dugc két nbi dong bo véi
cac nut RAN cho DC. Trong truong hop nay, UE 12 ¢6 thé thuc hién RLM dong
thoi trong PCell va RLM trong PSCell.

Chét luong vo tuyén c6 thé 13, ching han, RSRP, RSRQ, RSST hodc SINR,
hodc tb hop bat ky ciia né. Ngoai ra, 5G NR tén dung hé théng dua trén chim
trong d6 cc tin hiéu vé tuyén (dit lidu, thong tin diéu khién, bao hi¢u, va RS)
duoc tao chum. Do vy, khi do chét luong vo tuyén té bao, UE 12 trude hét thuc
hién do (tirc 14, do chum) trén chum RS (chéng han, RS dugc tao chum, RS duoc
tién ma héa) dugc truyén trong té bao dich (tic 13, BWP) va thu duoc cac két
qua do (céc két qua do mirc chum) trén chum RS. Céc két qua do murc chum
cling dugc goi la chit lrong vo tuyén chiim. Sau d6, UE 12 suy ra chét luong vo

tuyén chim (cac két qua do té bao) dua trén cac két qua do muc chum. Sau do,
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cac cum tir “do cho RLM”, “do cho RRM”, hodc don gian, “do” nghia 1a do hodc
suy ra it nhit mot trong chit lwong v6 tuyén t& bao (chat luong té bao) va chat
luong vo tuyén chim (chét Iwgng chim) dua trén loai RS dugc chi bao boi nut
RAN hoic thong tin chu hinh RS dugc nhan tir nit RAN. Phép do chét luong
chum trong tng véi RLM lién quan dén chét luong té bao dugc goi 1a gidm sét
chum (beam monitoring, BM) hodc gidm sat lién két chum (beam link
monitoring, BLM). Tuong tu, viéc suy giam chét luong lién két vo tuyén dua
trén chét luong chim turong tmg véi RLF lién quan dén chit luong té bao dugc
goi 1a su c¢b chum. .

Trong BWP hoat dong, it nhit CSI-RS duoc tao cAu hinh cho RRM duoc
truyén. BWP hoat dong c6 thé hodc khong thé chira khéi SS/PBCH (SSB). Néi
cach khéc, ntit RAN 11 ¢6 thé hoic khong thé truyén NR-SS va PBCH trong
BWP hoat dong. Niut RAN 11 chi bdo mot loai RS, CSI-RS hoac SSB (tac 13,

NR-SS), dén UE 12 nhur 12 RS cin duge do cho RLM. Tham chi khi céc loai RS

khéc nhau (tirc 13, CSI-RS va SSB) dugc truyén dong thoi trong mot BWP, chi
.mot loai RS dugc lya chon cho RLM, va cAu hinh do (cac tham sb do) lién quan
dén loai RS duoc chon nay dugc sir dung cho RLM. C4u hinh do lién quan dén
loai RS duqé chon c6 thé bao gdm, ching han, cac tham sb twong duong v6i cac
ngudng “Qin” va “Qout” dugc dinh nghia trong cac chuén 3GPP TS 36.213 va
TS 36.133. Trong trudng hop nay, cac tham sb khac nhau tuong duong véi cac
ngudng “Qin” va “Qout” ¢o thé dugc tao cdu hinh cho c4c loai RS khéc nhau.
Nt RAN 11 clp cac cau hinh RLM cho UE 12. Céu hinh RLM bao gbm cau
hinh do (c4c tham s6 do) cho RLM. CAu hinh do (cac tham s6 do) cho RLM bao
gém, chéng han, sb lugng cu thé khong déng bo (chéng han, N310 cho PCell,
N313 cho PSCell), 6 lugng cu thé déng bd (ching han, N311 cho PCell, N314
cho PSCell), va thdi gian hét han (thoi gian 16n nhét) cta bd dinh thoi RLF
(ching han, T310 cho PCell, T313 cho PSCell). S lugng cu thé khong ddng bd
1a sb luong cac chi bdo “khong ddng bd” lién tiép duoc nhan tir cac 16p dudi
trude khi UE chi bao qué trinh tu khéi phuc lién két vo tuyén. Sé luong cu thé
dong bo la s6 luong chi bao “ddng bd™ lién tiép dugc nhén tir cac 16p dudi trude

khi UE x4c dinh rang lién két vo tuyén da khoi phuc. B dinh thoi RLF dugce sir
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dung d x4c dinh (hodc do thdy) RLF. UE (chéng han, 16p RRC) khéi dong bd
dinh thoi RLF khi nhén s6 luong cu thé cac chi bao khong d6ng bo (out-of-sync,
00S) lién tiép tir cac 16p dudi, va dimg b dinh thdi RLF khi nhan s6 luong cu
thé chi béo ddng b (in-sync, IS) lién tiép. Thoi gian hét han (thoi gian 16n nhéf)

ciia bd dinh thdi RLF tuwong duong véi thoi gian 16n nhét dugc phép khodi phuc -

lin két vé tuyén duge thuc hién dong béi UE. Pép lai viée b dinh thoi RLF hét
han, UE do thiy RLF.

Trong thu tuc RLM, UE 12 ¢é thé danh gia chat lrong lién két vo tuyén trén
khung v tuyén. Trong trudng hop ndy, UE 12 ¢6 thé lra chon, trén khung vo
tuyén ma chit lwong lién két vo tuyén cho né dugc danh gia, loai RS (ching han,
CSI-RS hozc khdi SS/PBCH) dé duogc str dung cho RLM. Theo cach khac UE
12 ¢6 thé luya chon, trén khung phy, trén khe, trén ky hi¢u OFDM, hodc trén TTI
(thay vi trén khung vo tuyén), loai RS dugc st dung d& danh gia chat lugng lién
két vo tuyén va RLM.

Khi BWP hoat dong DL dugc thay ddi tir BWP thir nhat sang BWP thir hai
ma khong thay dbi té bao dinh nghia SSB, UE 12 hoat dong nhu sau v6i cac phep
do RLM. Néu loai RS cho RLM ctia BWP thir nhét dugc nhan béi UE 12 duoc
thiét 1ap bing loai SSB (trc 1, NR-SS), UE 12 tiép tuc giam sit SSB tht nhét
duoc lién két voi BWP thtt nht cho céc phép do RLM tham chi sau khi chuyén
d6i BWP DL sang BWP tht hai. N6i céch khac, thdm chi néu BWP thi hai bao
gdm SSB, UE 12 khong st dung SSB nay trong BWP thir hai dé thuc hién céc
phép do RLM khi ccs phép do RLM dua trén SSB dugc chi bao cho UE 12.
Trong trudng hop nay, UE 12 khong thé thuc hién do trén SSB trong BWP thir
hai, hoac cé thé do cho RRM. Sau ddy, thoi diémdugc chi bao bsi cum tir “khi
diéu gi d6 bi thay dbi” c6 thé 1a thoi diém mirc khung vo tuyén, thoi diém muc
khung phu, thoi diém mirc khe, hodc thoi diém murc ky hiéu OFDM.

SSB thit nhét 6 thé 1a té bao dinh nghia SSB dugc lién két véi BWP thu
nhat. SSB thtt nhét c6 thé duge bao gém trong BWP thu nhét, hodc c6 thé duoc
bao gdm trong‘ BWP khic.

UE 12 c6 thé ké thira va sir dung cAu hinh do (chang han, d6i tuong do) cho
RLM dugc sir dung trudce khi chuyén d6i BWP hoat dong, dé tiép tuc st dung
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SSB thir nhit cho cac phép do RLM. Ngoai ra, UE 12 ¢6 thé ciing ké thira va str
dung gid tri (hodc trang thai) ciia tham s6 lién quan RLM dugc st dung trude khi
chuyén d6i BWP hoat dong. N6i cach khac, UE 12 c6 thé tiép tuc do SSB thir
nhét cho RLM dua trén cdu hinh do va tham sd (trang thai) cho RLM duoc sir
dung trude khi chuyén dbi BWP hoat dong. Noéi theo cach khac, UE 12 ¢6 thé
gia str (xem x&t) rang cAu hinh do va tham sb (trang thai) cho RLM truée khi
viéc chuyén d6i BWP hoat dong cling dugc sur dung sau khi chuyén d6i BWP
hoat dong.

Tham sb lién quan RLM bao gbm, chang han, gia tri dém cia céc chi bdo
OOS lién tuc, gia tri dém clia céc chi bao IS lién tuc, va gia tri cia b dinh thoi
RLF. Tham sb lién quan RLM ¢6 thé bao gdbm ngudng IS va ngudng OOS. UE
12 so sanh chat luong lién két vo tuyén DL dugc uée tinh véi ngudng IS va
ngudng OOS dé giam sét lién két vo tuyén (radio link monitoring, RLM). Mbi
ngudng trong ngudng IS va ngudng OOS ching han 12 ngudng RSRP, va dugc
bidu didn xét theo ty 18 13i khéi (Block Error Rate, BLER) clia phién truyén
PDCCH gia thiét tir té bao phuc vu. Cu thé 13, chéng han, ngudng OOS dugc
dinh nghia nhu 1a méte twong tmg véi 10% BLER cua phién truyén PDCCH gia
thiét khi xem xét cac tham sé truyén cho OOS va céc 16i trong kénh bd chi bao
dinh dang diéu khién vét ly (Physical Control Format Indicator Channel,
PCFICH). Tuy nhién, ngudng IS dugc dinh nghia nhu 1a méc tuong tmg v6i 2%
BLER cua phién truyén PDCCH gia thiét khi xem xét cac tham s truyén cho IS
va céc 18i trong PCFICH. |

Nhu néu trén, cAu hinh do cho RLM c6 thé bao gﬁ‘)m, chéng han, ) lugng cu
th& 00S, s6 lugng cu thé IS, va thdi gian hét han (thdi gian 16n nhét) ctia bd dinh
thdi RLF. Cu hinh do cho RLM ¢6 thé con bao gdm céc tham sb truyén
PDCCH/PCFICH cho OOS va cac tham sb truyén PDCCH/PCFICH cho IS. Cac
tham sb truyén PDCCH/PCFICH c6 thé 1an lugt bao gdm, ching han, dinh dang
DCL, sb lrong ky hiéu OFDM diéu khién, mirc do téng hop, ty 1€ cia nang lugng
phén tir tai nguyén (Resource Element, RE) PDCCH trén nang luong RE RS
trung binh, va ty 1& clia nang lugng RE PCFICH trén nang lugng RE RS trung
binh. Nang lugng RE RS, ning lugng RE PDCCH, va néng luong RE PCFICH
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chi bao nang luong cia RS trén RE, ning lugng cia PDCCH trén RE, va nang
lugng cia PCFICH trén RE. Céc tham sb truyén PDCCH/PCFICH nay c6 thé
duge tao cdu hinh trén BWP, trén SSB, hodc trén CSI-RS. Ngoai ra hodc theo
céch khac, cac tham s truyén PDCCH/PCFICH nay ¢6 thé dugc tao cdu hinh va
dugec sir dung trén khung vo tuyén, trén khung phu, trén khe, trén ky hiéu OFDM,
hodc trén TTI.

Fig.11 1a luu db thé hié qué trinh 1100, vén 13 vi du cta hoat dong lién quan
dén RLM dugce thuc hién béi UE 12. O buée 1101, UE 12 nhan, tr nt RAN 11,
1énh chuyén d6i BWP hoat dong DL tir BWP thtr nhét sang BWP tht hai ma
khong thay ddi té bao dinh nghia SSB. Ching han, 1énh nay c6 thé chi béo kich
hoat ciia BWP thir hai va con c6 thé chi béo bo kich hoat cita BWP thir nhét. Nhu
duge mo ta trude d6, BWP kich hoat/bd kich hoat duge thuc hién bot, ching han,
DCI (ching han, DCI 14p lich) dugc truyén trén NR PDCCH.

O bude 1102, UE 12 xac dinh loai RS nao dugce str dung cho RLM cia BWP
thir nhét trude khi chuyén ddi BWP hoat dong DL. Néu UE 12 dugc tao cau hinh
v6i cac phép do RLM duya trén SSB, UE 12 tiép tuc cac phép do RLM trong SSB
thir nhat duoc lién két véi BWP thir nhat thdm chi sau khi chuyén d6i BWP hoat

dong DL sang BWP thr hai. N6i cach khéc, néu UE 12 d3 nhén loai RS cho

RLM ciia BWP thit nhét dugc gan cho loai SSB (tirc 13, NR-SS), UE 12 tiép tuc
do trén SSB thir nhét dwoc lién két véi BWP thir nhit cho RLM. Ngoai ra, UE

12 ¢6 thé sir dung phép do nay va céc két qua do lam phép do va cac két qua do

cho RRM cua té bao 1an can (hoic BWP 1an cén).

Nhu duoc hiéu tir khia canh néu trén, néu UE 12 duoc tao cau hinh véi cac

phép do dya trén SSB cho BWP tht nhét, UE 12 hoat dong nhu sau khi BWP

- hoat dong DL dugc thay dbi tir BWP thir nhét sang BWP thr hai ma khong thay
d6i té bao dinh nghia SSB. N6i cach khac, néu loai RS cua cic phép do RLM
cho BWP thir nhit duoc nhan béi UE 12 duoc thiét 1ap bang SSB (tirc 1a NR-
SS), UE 12 hoat dong nhu sau khi BWP hoat dong DL dugc chuyén dbi tir BWP
thir nhit sang BWP thir hai bing NR PDCCH/DCI. Cu thé 13, UE 12 tiép tuc do
trén SSB thir nhét dugc lién két v6i BWP thir nhét cho RLM tham chi sau khi
chuyén d6i DL BWP sang BWP thir hai. SSB thir nhét ¢6 thé 1a té bao dinh nghia
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SSB dugc lién két véi BWP thir nhét. SSB thtr nhét ¢6 thé dugc bao gom trong
BWP thtt nhit hoic BWP khac. Nhoy d6, UE 12 c6 thé tiép tuc RLM dua trén
cung SSB thir nhét thim chi sau khi chuyén d6i BWP hoat dong DL.

UE 12 khong thay dbi RS (ching han, SSB thtt nhat) can duoc sir dung cho
cac phép do RLM trudc khi va sau khi chuyén dbi BWP hoat dong DL ma khong
thay dbi té bao dinh nghia SSB, do vay UE 12 c6 thé lién tuc do chit lugng vo
- tuyén té bao. Chéng han, UE 12 ¢6 thé do &n dinh chit luong vo tiyén té bao
thdm chi khi BWP hoat dong duogc chuyén d6i dong trong nhém BWP, nho d6
hidu dung (do thay) sur suy thoai hodc cai thién clia chat lugng vo tuyén. Do vy,
phuong phép diéu khién nay cuc ky hiéu qua cho cac hoat dong trong 46 BWP
hoat dong dugc chuyén d6i & c4c khoang thoi gian trong d6i ngan.

Tuy nhién, néu UE 12 duogc tao chu hinh véi Céac phép do RLM dua trén
CSI-RS, UE 12 c6 thé hoat dong nhur sau khi BWP hoat dong DL duoc thay dbi
tir BWP thtr nhét sang BWP thir hai ma khong thay d6i t bao dinh nghia SSB.
N6i cach khac, néu loai RS cho RLM dugc nhén bsi UE 12 duge thiét lap béng
CSI-RS, UE 12 ¢6 thé hoat dong nhu sau khi BWP hoat dong DL dugc chuyén
@i tir BWP thir nhit sang BWP thtt hai bing NR PDCCH/DCI. Cu thé 1a, UE
12 ¢6 thé thuc hién cac phép do RLM trén CSI-RS thit hai trong BWP thir hai,
thay vi CSI-RS thtr nht trong BWP thit nhét. Trong khi UE 12 thay doi CSI-RS
can dugc st dung cho RLM, ¢6 thé ké thira va st dung gia tri (hodc trang thai)
cta tham s6 lién quan RLM dugc st dung trude khi chuyén d6i BWP hoat dong.
Tham s lién quan RLM c6 thé bao gdm gia tri dém clia cac chi bdo 00S lién
tuc, gia tri dém ctia céc chi bao IS lién tuc, va gia tri ctia b dinh thoi RLF nhu
néu trén. Tham s lién quan RLM c¢6 thé bao gdm ngudng IS va ngudng OOS.
Ngoai ra, khi UE 12 thay déi CSI-RS cin dugc sit dung cho RLM, c6 thé ké thira
va st dung it nhat mot phan cAu hinh do cho RLM dugc sir dung khi chuyén d6i
BWP hoat dong. C#u hinh do cho RLM c¢6 thé bao gém sb lugng cu thé 008, s6
lrong cu thé IS, va thoi gian hét han (thdi gian 16n nhat) ciia bd dinh thoi RLF
nhur duoc néu trén. Ngoai ra, cdu hinh do cho RLM ¢6 thé bao gbém cac tham sb

truyén PDCCH/PCFICH.
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Fig.12 1a luu dd thé hién qué trinh 1200, von 1a vi du khéc ctia hoat dong lién
quan dén RLM duoc thuc hién béi UE 12. Xt Iy ¢ budce 1201 gibng nhu xir 1y &
bude 1101. O bude 1202, UE 12 x4c dinh loai RS nao dugc sit dung cho RLM
ciia BWP thtr nhat tru6e khi chuyén ddi BWP hoat dong DL. Néu UE 12 dugc
tao cAu hinh v6i cac phép do RLM dua trén CSI-RS, UE 12 sir dung CSI-RS thtr
hai duogc truyén-trdng BWP thir hai, thay vi CSI-RS thir nhét duge truyén trong

BWP thir nhét, cho cac phép do RLM sau khi chuyén d6i BWP hoat dong DL -
sang BWP thit hai. Do vay, UE 12 thyc hién céc phép do RLM trén CSI-RS thir,

hai.

Khi chuyén déi BWP hoat dong DL, bing cach thay déi RS (chang han, CSI-
RS) can duoc sir dung cho RLM sang RS dugc truyén trong BWP hoat dong DL
sau khi chuyén dbi, UE 12 c¢6 thé thuc hién RLM dya trén chét lugng vo tuyén
cua té bao phuc vu (BWP hoat dong). Ching han, khi BWP hoat dong dugc
chuyén ddi ban tinh trong nhém BWP, UE 12 ¢6 thé do ding chét lugng vo tuyén
cua té bao thue su duge sir dung, nho dé hiéu dang (do théy) su suy thodi hoac
c4i thién chit lugng vo tuyén. Do vy, phuong phap diéu khién nay cuc ky hiéu
qua dbi véi cac hoat dong trong d6 BWP hoat dong duogc chuyén d6i & céc
khoang thoi gian tuong ddi dai.

Nhu duoc hiéu tix ph?m mb ta néu trén, theo mot sb trién khai, UE 12 c6 thé
hoat dong nhu sau khi BWP hoat dong DL dugc thay d6i tir BWP thtr nhét sang
BWP thir hai ma khong thay dbi té bao dinh nghia SSB. Cu thé 13, UE 12 x4c
dinh liéu c6 thay dbi RS cén dugc gidm sat cho RLM sau khi chuyén d6i BWP
hoat dong DL tlty thudc phép do nao trong cic phép do RLM dua trén SSB va
dua trén CSI-RS duoc tao cAu hinh cho BWP thtr nhit. Néi cach khac, UE 12
x4c dinh lidu c6 thay ddi RS can duoc st dung cho cac phép do RLM sau khi
chuyén dbi BWP hoat dong DL tly thudc liéu loai RS cho RLM la loai SSB hoac
loai CSI-RS. Do vay, khi UE 12 nhan 1