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(21) 1-2019-05633

(57) Sang ché dé cap dén k§ thuat truyén thong két hop hé thdng truyén thong thé hé thir
nim (5th Generation, 5G) hd trg tdc d6 dir liéu cao hon so v&i tde d6 dit liéu ctia hé théng
truyén théng sau thé hé thu tu (4th Generation, 4G) v6i cdng nghé mang internet két ndi
van vat (Internet of things, IoT), va hé théng ap dung k¥ thudt nay. Sang ché c6 thé dugc
ap dung cho céc dich vu théng minh dwa vao cong nghé truyén théng 5G va cong nghé
[oT, nhur can nha thong minh, toa nha thong minh, d6 thi théng minh, xe 6t6 thong minh
hoic xe 6t6 duge két ndi véi mang, cham séc stric khoé, gido duc k¥ thuét s6, dich vu ban
18, cac dich vu lién quan dén bao mat va an toan. Sang ché dé cap dén hé thng truyén
thong khong day thé hé ké tiép, va cu thé hon, sang ché d& cap dén phuong phap cip phat
va truyén céc tin hiéu tham chiu khac nhau dén thiét bi d4u cubdi, va hé thdng, phuong
phap, va thiét bi thuc hién phép do trong 6 va quan 1y di dong bing céch sir dung céc tin
hiéu tham chiéu khac nhau dugc truyén trong hé théng ap dung k¥ thuat tao chum c6 mot

hodc nhiéu tram co s& va mot hodc nhiéu thiét bi dau cuoi.
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Linh vire k§ thuat dwoc dé cap

Sang ché d& cap dén hé théng truyén thong khong day thé hé ké tiép. Cu thé hon,
sang ché d& cap dén phuong phap cdp phat va truyén cac tin hidu tham chiéu khac nhau
dén thiét bi dau cudi, va hé thdng, phuwong phap, va thiét bi thuc hién phép do trong 6 va
quéan 1y di d6ng bang cach sir dung cac tin hiu tham chiéu khéc nhau dugc truyén trong
hé théng ap dung k¥ thuat tao chum c6é mot hodc nhiéu tram co s& va mot hodc nhiéu
thiét bi dau cudi.

Tinh trang k§ thuét ciia sing ché

Pé dap tng nhu cau vé luu lugng dit lidu khong day theo xu huéng gia ting sau khi
thwong mai hoé cc hé thdng truyén thong thé hé thir tu (4th Generation, 4G), nhiing nd
luc dd duogc thue hién dé phat trién hé thdng truyén théng trude thé hé thr nam (pre-5G)
hoidc thé hé thir ndm (5th Generation, 5G) cai tién. Vi 1y do nay, hé théng truyén thong
pre-5G hodc 5G con dugce goi 13 hé thdng truyén thong sau 4G hodc hé thdng sau tiéu

chuén phat trién dai han (Long Term Evolution, LTE).

DPé dat duoc toc d6 dir lidu cao 1a muc tiéu dang dugc xem xét trong sang ché nay,
hé théng truyén théng 5G xem xét viée sir dung dai tin sb cuc cao (séng mm, mmWave)
(vi du, nhu dai tdn sb 60 GHz). Bé giam d6 ton hao do dudng truyén dan cla séng vo
tuyén va dé ting khoang céch truyén dan cia séng vo tuyén trong dai tin s cuc cao, cic
cong nghé nhu tao chim, s dung hé théng c6 nhidu ddu vao va nhidu diu ra
(Multiple-Input and Multiple-Output, MIMO) quy mé 16n, st dung hé théng MIMO c6
day du cac chidu khéng gian (Full Dimension MIMO, FD-MIMO), str dung anten gian,
tao chum dang twong tu, va sit dung anten ¢ 16n cho hé thong truyén théng 5G da duoc
thao luén. Ngoai ra, dé cai tién mang hé théng trong hé théng truyén thong 5G, viéc phat
trién cong ngh¢ da dugc thuc hién dua trén 6 c& nho cai tién, 6 c¢& nho nang cao, mang
truy nhép vo tuyén ddm may (cloud Radio Access Network, cloud RAN), mang siéu day
dac, mang truyén thong thiét bi v6i thiét bi (Device to Device, D2D), mang lién két hanh

trinh ngugc khong diy, mang dich chuyén, mang truyén thong phéi hop, mang truyén
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thong gitta nhiéu diém phébi hop (Coordinated Multi-Points, CoMP), va mang khtt nhiéu
& phia thiét bi thu. Ngoai ra, trong hé théng 5G, céng nghé két hop gitra didu bién dich
tn va diéu bién bién do vudng gbéc (Frequency-shift keying and Quadrature Amplitude
Modulation, FQAM) va ma ho4 chéng chép cira sd truot (Sliding Window Superposition
Coding, SWSC), cac céng nghé nay tuong ung vdi cac hé thdéng m3 hod va diéu bién cai
tién (Advanced Coding Modulation, ACM), va cong nghé didu bién nhidu song mang st
dung nhém bd loc (Filter Bank Multicarrier, FBMC), da truy nhép khong tryc giao
(Non-Orthogonal Multiple Access, NOMA), va da truy nhip sir dung ma thua (Sparse
Code Multiple Access, SCMA), cac cong nghé nay tuong ing vdi cac cong nghé két ndi

cdi tien, da dugc phat trién.

Mit khac, mang internet, 1a mang két nbi l,ﬁy con nguoi lam trung tam trong d6 con
ngudi tao ra va sit dung thong tin, gid' day phat trién thanh mang internet két nbi van vat
(Internet of Things, IoT) trong d6 cac thuc thé phan tan, nhu moi vat, trao d6i va xit Iy
thong tin. Mang internet két ndi moi vét (Internet of Everything, IoE), 12 mang két hop
gifta cong nghé IoT va cong nghé xur 1y dit lidu 16n bang cach két ndi véi may chir dién
toan ddm may, da xudt hién. Pdi véi cac thanh phén cdng nghé, nhu cong nghé cdm bién,
c4u trac ha ting mang va truyén thong ndi day/khong day, cong nghé giao dién dich vu,
va cong nghé bdo mat, 1a cac cong nghé can thiét dé trién khai mang [oT, mang cdm bién
dé két nbdi may-voi-may, truyén théng mday-véi-may (Machine-to-Machine, M2M),
truyén théng kiéu may (Machine Type Communication, MTC) va cac cong nghé khac da
duoc nghién ctru trong thoi gian gin day. Moi truong IoT nhu vay c thé cung cip cac
dich vu céng nghé internet (Internet Technology, IT) thong minh dé tao ra gia trj méi cho
dd1 sbng ctia con ngudi bang cach thu thap va phan tich dit liéu duge tao ra gilta cac vat
duoc két ndi vai mang. Mang IoT c6 thé duoc ap dung cho rat nhiéu linh vuc nhu cin
nha thong minh, toa nha théng minh, d6 thi thong minh, xe 6t6 thong minh hodc xe 6td
duoge két ndi véi mang, mang ludi thong minh, cham séc suc khoé, cic thiét bi thong
minh va céc dich vu y t& cai tién bing cach hoi tu va két hop giita cong nghé thong tin

(Information Technology, IT) hién nay va nhidu linh virc nganh nghé khac nhau.

Do d6, nhiéu nd luc d3 duge thuc hién dé ap dung hé théng truyén thong 5G vao

cac mang IoT. Vi du, cic cong nghé nhu céng nghé mang cdm bien, cong nghé truyén
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thong M2M, va cong nghé MTC da dugc sit dung dua trén cac k¥ thuét tao chum, MIMO,
va anten gian, cac cong nghé nay tuwong g véi cdng nghé truyén thong 5G. Bbi véi
coéng nghé xur Iy dit liéu 16n nhu d& duge mo ta trén day, viéc st dung mang RAN dam

may 1a mot vi du vé su hoi tu gitta cong nghé truyén thong 5G va coéng nghé IoT.

Trong hé théng truyén thong, thiét bi dau cudi can phai chon 6 ban dau va chon lai
6 & ché do nghi dé chon tram co s& phu hop nhét dé truy nhap. Ngoai ra, dé chuyén 0 cho
thiét bi dau cudi dé chuyén sang mot 6 phu hop hon & ché do két ndi, can phai thuc hién
phép do dé quan 1y tai nguyén vo tuyén (Radio Resource Management, RRM). Pé x4c
dinh céc 6 nhu da dugc mo ta trén day va so sanh hiéu sudt gifta cic 6, mdi thiét bi dau

cudi c6 thé theo ddi va tinh gia tri do dugc tiéu bi€u cho moi 6 hode gia tri duwgc tim ra

Dé 1am duogc didu nay, trong dai tin sb dung chung sir dung cic chum ding hudng
trong hé théng LTE hién nay, cic tram co sé khac nhau duy tri cdc tai nguyén truc giao
va truyén c4c tin hiéu tham chiéu riéng cta 6 bing cach sir dung céc tai nguyén d6, va céc
thiét bi ddu cudi do cac tin hiéu tham chiéu dé biét cudng do tin hidu thu duge (Received

Signal Strength, RSRP) cta cac 6 twong tng.

Ngoai ra, trong hé thdng truyén thong thé hé ké tiép xem xét k¥ thuét tao chum,
nhidu phuong phap khéc nhau dd dugc nghién ctru trong linh vuc k¥ thuét lién quan,
trong d6 cac tram co s& khac nhau theo cach khac truyén cac tin hiéu tham chiéu riéng
clia 6 va chum trén c4c tai nguyén khac nhau bang cach sir dung cdc chiim khic nhau, va
thiét bi ddu cudi tim ra mot gia tri tiéu biéu twong Ung véi 6 tuong Umng bing cach st

dung céac gia tri do cua nhiéu chum dugc truyén tor mot 6.

Thong tin dugc trinh bay & trén 1a théng tin co ban chi nham gitp cho sang ché tr&
nén dé hiéu hon. P6 khéng phai 13 sy thira nhén, va ciing khong phai 1a su khing dinh vé
viéc liéu ¢6 nhitng thong tin ndo trong sd cac thong tin néu trén c6 thé thude vé cac giai
phap k¥ thuét d3 biét d6i v6i sang ché nay hay khong.

Mac du viée truyén tin hiéu tham chiéu béng cach st dung mot chum hodc viée
truyén tin hiéu tham chiéu b:?mg cach str dung nhiéu chum d3 duoc nghién clru trong linh
vuc k¥ thudt lién quan, nhung truong hop trong dé cdc tram co s¢ tuong ung truyén hai

hodc nhiéu hon hai loai tin hiéu tham chiéu duogc tao ra dua vao céc quy tic tao ra tin
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hiéu khac nhau bang cach sir dung hai hodc nhiéu hon hai loai chum c6 dién tich, vung
pht song, va khoang thoi gian truyén clia cac chum khac nhau chua duoc nghién ciru

trong linh vuc k¥ thuit lién quan.

Vi véy, cin phai c6 phuwong phap cip phat va truyén cac tin hi¢u tham chiéu khac
nhau dén thiét bi dau cudi, va phuong phap thuc hién phép do trong 6 va quan 1y di dong
bang cach sir dung cAc tin hiéu tham chiéu khac nhau duoc truyén dén thiét bi dau cudi
trong hé théng ap dung k¥ thuat tao chum c6é mot hodc nhiéu tram co s& va mot hoic

nhiéu thiét bi dau cubi.
Ban chét k§ thuit ciia sang ché

Céc khia canh cta sang ché nhim muc dich khic phuc it nhét 12 céc van dé va/hodc
cac nhuge diém duogc néu trén day va tao ra it nhét 13 cic wu diém duoc néu dudi day. Do
d6, mot khia canh cua sang ché d& xuit phuong phép cip phét va truyén cac tin hiéu tham
chiéu khac nhau dén thiét bi dau cudi, va phuong phap thuc hién phép do trong 6 va quan
Iy di dong bang cach sir dung céc tin hidu tham chiéu khéc nhau dugc truyén dén thiét b
dau cudi trong hé thdng ap dung k¥ thuat tao chum c6 mot hoidc nhiéu tram co s& va mot

hodc nhiéu thiét bi dau cudi.

Theo mot khia canh cia sang ché, sang ché dé xuit phuong phép dugc thuc hién
bing tram co s6. Phuong phap nay bao gdm céc bude: xac dinh thong tin ciu hinh trén it
nhit mot tin hiéu tham chiéu lién quan dén phép do trong 6 phuc vu va 6 lién ké dé
chuyén 0, va truyén thong tin cAu hinh d3 x4c dinh dén thiét bi dau cudi, trong d6 thong
tin cAu hinh d4 x4c dinh c¢6 thong tin thir nhit vé 6 ma it nhat mot tin hi¢u tham chiéu
duogc truyén dén d6 va thong tin thir hai vé céc tai nguyén twong ng ma it nhat mot tin

hiéu tham chi€u dugc truyén trén d6 & trong 0.

Theo mot khia canh khac cia sang ché, sang ché dé xuit phuong phap duoc thuc
hién bang thiét bi ddu cudi. Phuong phap niy bao gdm cic budc: thu thong tin c4u hinh
clia it nhAt mot tin hiéu tham chiéu lién quan dén 6 phuc vu va 0 lién k&, thuc hién phép
do dé chuyén 0 dua vao thong tin cu hinh, va bao céo Kkét qud do cho tram co s¢, trong
d6 thong tin cAu hinh c6 thong tin thir nhat vé 6 ma it nhat mot tin hiéu tham chiéu dugc
truyén dén d6 va théng tin tht hai vé cac tai nguyén twong Gng ma it nhat mot tin hidu

tham chiéu dugc truyén trén do6 & trong 6.
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Theo mdt khia canh khac cda sang ché, sang ché dé xuét tram co sd. Tram co sO
nay bao gém bd thu phat, va bo didu khién duoc tao cAu hinh dé xac dinh thong tin ciu
hinh trén it nh4t mot tin hiéu tham chiéu lién quan dén phép do trong 6 phuc vu va 6 lién
ké dé chuyén 6 va didu khién bd thu phat truyén théng tin ciu hinh di xac dinh dén thiét
bi d4u cubi, trong d6 thong tin cAu hinh d4 xac dinh c6 thong tin thir nhét vé 6 ma it nhét
mdt tin hiéu tham chiéu duoc truyén dén d6 va théng tin thir hai vé céc tai nguyén tuong

rng ma it nhit mot tin hiéu tham chiéu dugc truyén trén d6 & trong 6.

Theo mdt khia canh khéc cta sang ché, sang ché d& xuit thiét bi diu cudi. Thiét bi
du cudi nay bao gdm bod thu phat duoc tao chu hinh dé thu thong tin céu hinh cta it nhat
mot tin hiéu tham chiéu lién quan dén 6 phuc vu va 6 lién ké, va bo diéu khién duoc tao

2
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wa vao thong tin cAu hinh, va diéu khién bd
thu phét bdo cédo két qua do cho tram co sd, trong d6 thong tin céu hinh c6 thong tin thir
nhét v& 6 ma it nhat mot tin hidu tham chiéu dugc truyén dén d6 va thong tin thi hai vé
céc tai nguyén tuong tng ma it nhat mot tin hidu tham chiéu duge truyén trén d6 & trong
0.

Theo khia canh ctia sang ché, trong hé thdng ap dung k¥ thuét tao chim cé mot
hodc nhiéu tram co s& va mot hodc nhiu thiét bi diu cubi, tram co s& cb thé ca‘ip phat cac
tin hi¢u tham chiéu khac nhau cho thiét bj dau cudi, va thiét bi dau cudi c6 thé thyc hién
phép do trong 6 va quan 1y di dong bang cach sir dung céc tin hiéu tham chiéu khic nhau

da dugc cép phat.

Ngoai ra, thiét bi diu cudi nhén biét thong tin chung, nhu thoi gian, tan sd, va
huéng giita cac tin hiéu tham chiéu khac nhau, va do d6 c6 thé tdi thiéu hoa cac thao tac
khong can thiét, vi du, lap lai thao tac ludn phién truyén/thu cac chum va thao tic chon
cc chum dua vao két qua do tin hiéu thu dugc, trong khi chon cac chum duoc truyén va
thu gifta tram co s va thiét bi dau cubi. Do d6, muc tiéu thu nang luong va do tré thoi

gian cua thiét bi dau cudi co6 thé gidm xudng.

Céc khia canh, cac wu diém, va cac dau hiéu noi bat khac cua sang ché s€ tr¢ nén ro
rang hon d6i véi nguoi ¢6 hi€u biét trung binh vé linh vuc k¥ thuat tuong Gng sau khi
xem phan mo ta chi tiét sing ché dudi day, ket hop voi cac hinh v€ kém theo, phan nay

mo t& cac phuong 4n thuc hién sang cheé.
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MG ta van tat cac hinh vé

Céac khia canh, cac dau hiéu, va cdc wu di€ém néu trén cung véi cac khia canh, cic
diu hiéu, va cac wu diém khac ciia mdt s6 phuong an thyc hién sdng ché sé tré nén ro
rang hon sau khi xem phin mo ta sang ché dudi day két hgp v6i cac hinh v€ kém theo,

trong do:
Fig.1 thé hién tin hiéu tham chiéu dwoc truyén theo phwong an thuc hién sang ché;

Fig.2 thé hién céac loai tin hiéu tham chiéu khac nhau c6 sb lugng khdi khac nhau

trong cung mot tai nguyén thoi gian theo phuong an thuc hién sang ché;

Fig.3 thé hién cac loai tin hiéu tham chiéu khac nhau dugc truyén trong cung mot
khoang thoi gian sir dung cing mét dai tin sb trén cac tai nguyén thoi gian khac nhau
theo phuong 4n thuc hién sang ché;

Fig.4 thé hién cac tin hiéu tham chiéu duoc truyén trong cac khoang thoi gian khac
nhau st dung ciing mot dai tan sb trén cac tai nguyén thoi gian khic nhau theo phuong én
thuc hién sang ché;

Fig.5A, Fig.5B, va Fig.5C thé hién phuong phap cdp phat tii nguyén khi tin hiéu
tham chiéu ctia théng tin trang thai kénh (Channel State Information Reference Signal,
CSI-RS) duogc tao c4u hinh ¢6 su twong quan vdi tin hiéu déng b hoa (Synchronization
Signal, SS) ¢6 tir trude theo cdc phuwong 4n thuc hién sang ché;

Fig.6 thé hién phuong phéap cdp phat tai nguyén khi tin hiéu CSI-RS dugc tao cau
hinh ¢6 sy twong quan vdi tin hiéu SS c6 tir trudce theo phuong an thuc hién sdng ché;

Fig.7 thé hién phuwong phép cdp phat tai nguyén khi tin hiéu CSI-RS dugc tao chu
hinh cé sy twong quan véi tin hi€u SS cé tir trude theo phuong an thyc hién sang ché;

Fig.8 thé hién khoi kénh phat rong vat Iy (Physical Broadcast Channel, PBCH) st
dung d6 1éch dé tao ciu hinh tap hop nhém, nhom, va khéi CSI-RS theo phuong an thuc
hién sdng ché;

Fig.9 thé hién nhém PBCH sir dung d6 léch dé tao céu hinh tip hop nhém, nhém,
va khdi CSI-RS theo phuong 4n thuc hién sang ché;

Fig.10 thé hién tip hop nhém PBCH sir dung do 1éch dé tao cau hinh tap hop nhém,
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nhém, va khbi CSI-RS theo phwong 4n thuc hién sing ché;

Fig.11A va Fig.11B thé hién tram co s& chiém git tai nguyén lién két xudng dé
truyén thong tin cAu hinh dé do tin hiéu CSI-RS bing cach sit dung kénh phat rong, va
tao céuvhinh cho thong tin d& do tin hidu CSI-RS cho thiét bi dau cudi trén tai nguyén lién

két xudng twong tng theo cac phuong an thuc hién sang ché;

Fig.12 13 Iuu dd thé hién phwong phap béo cdo két qua do theo cdu hinh ctia tin hi¢u
tham chiéu (Reference Signal, RS) cho thiét bi ddu cubi ctia tram co s& phuc vy, théng tin
dé do tin hiéu RS d4 duoc tao cdu hinh cua thiét bi ddu cudi, va tinh trang cla thiét bi du

cudi theo phurong 4n thuc hién sang ché;

Fig.13 1a luu dd thé hién phwong 4n lién quan dén trudng hop trong d6 tram co s&
phuc vu tao cAu hinh cho thong tin cua cac tin hiéu RS khac nhau cho thiét bi dau cubi

theo phuong 4n thyuc hién sang ché;

Fig.14 13 luu db thé hién phuong an lién quan dén truong hop trong d6 tram co s&
phuc vu tao cdu hinh cho théng tin cta tin hiéu RS Typel cho thiét bi dau cubi theo

phuong an thuc hién sang ché;

Fig.15 14 luu dd thé hién phuong 4n lién quan dén truong hop trong d6 tram co s&
phuc vu tao c4u hinh cho thong tin cda tin hiéu RS Typel cho thiét bi dau cudi theo
phuong 4n thuc hién sang ché;

Fig.16 1a luu dd thé hién phuong 4n lién quan dén truong hop trong d6 tram co s&
phuc vu tao cdu hinh cho théng tin cta tin hiéu RS Typel cho thiét bi dau cudi theo
phuong 4n thuc hién sang ché;

Fig.17 1a luu d6 thé hién phwong 4n lién quan dén truong hop trong d6 tram co s&
phuc vu tao cAu hinh cho thong tin cda tin hiéu RS Typel cho thiét bi ddu cubi theo
phwong 4n thuc hién sang ché;

Fig.18A, Fig.18B, va Fig.18C 14 c4c so db khbi thé hién cAu tric cta thiét bi dau
cubi theo cac phuong 4n thyc hién sang ché; va

Fig.19 14 so @b khdi thé hién cu tric cua tram co s& theo phuong an thuc hién sang

ché.
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Can phai luu ¥ rang, cac s chi din giong nhau duoc st dung dé thé hién céc phan
tlr, cac dau hiéu, va cdc clu truc giong nhau hodc twong tu v6i nhau trén cac hinh vé.
M0 ta chi ti€t sang cheé

Phan mo6 ta sang ché dudi diy dua vao cac hinh v& kem theo dugc néu ra d€ gitp
hiéu rd v€ cac phuong an thuc hién sang ché nhu dugce xac dinh dua vao cac di€ém yéu
céu bao hd va cac phuong an twong duong véi cac diem yéu cau bado hd. Ban md ta sang
ché c6 cac thong tin chi tiét cu thé dé gitp hi€u rd vé sang ché nhung cic thong tin chi
tiét cu thé d6 chi duge coi 1a vi du. Do d6, nguoi ¢ hi€u biét trung binh vé linh vuc k¥
thuat twong tng s& hiéu rang nhiéu phuong an thay doi va cai bién cia cac phuong an

dugc mo ta trong sang ché c6 thé dugc tim ra ma van khong bi coi 1a vuot ra ngoai pham

2
A

vi va ¥ dd séng tao cua sing ché. Ngoai ra, cic chiic nang va cdu tric di biét c6 thé
khong duge mé ta d& cho ban mé ta sang ché 15 rang va ngin gon.

Céc thudt ngir va céc tir ngit dugc dung trong phdn md ta sing ché va yéu cau bao
ho du6i day khong bi gi6i han & nghia theo tir dién, ma cic thuit ngt va cic tir ngit 46
chi duoc tac gia sang ché st dung dé cho phép hiéu 6 rang va thdng nhét vé sang ché.
Do d6, ngudi c6 hiéu biét trung binh vé linh vuc k§ thuit twong g can phai hiéu ring
phdn moé ta v& cac phuong 4n thuc hién sang ché dudi day duoc néu ra chi nhim muc
dich 1am vi du va khong nhim muc dich giéi han pham vi ciia sing ché nay nhu duoc xac
dinh dya vao cac diém yéu ciu bao ho kém theo va cic phuong an twong duong véi céc
diém yéu cau bao hd.

Can phai hiéu ring, khi sang ché @& cap dén “mot” bd phén thi ciing c6 nghia 13 deé
cip dén nhiu bd phan nhu vdy, trir trudng hop ngit canh c¢6 quy dinh khac mot cach rd
rang. Vi vay, vi du, khi sang ché d& cép dén “mot bé mit cdu thanh” thi cling c6 nghia 13

de cap dén mot hodc nhi€u bé mit nhu vay.

Tir “gan nhu” duoc hidu 1a dic trung, thong s6, hodc gid tri di kém véi tir nay khong
cAn phai dugc x4c dinh chinh xéc, ma c6 thé c6 do chénh léch hodc dd bién thién, vi dy,
dung sai, sai s6 phép do, gi6i han dd chinh x4c ctia phép do va cic hé s6 khac ma ngudi
c6 hidu biét trung binh v& Iinh vuc k¥ thuat twong tmg di biét, v6i lugng khong 1am anh

huéng dén hiéu qua ma dic trung dy dinh sé dat dugc.
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Céc khia canh va cac diu hidu cua sing ché va cic phuong phip dé thuc hién cac
khia canh va cdc ddu hiéu s& trd nén 1o rang sau khi xem cac phuong an dugc mo ta dua
vao c4c hinh v& kém theo. Tuy nhién, sang ché khong chi gidi han & cac phuong 4n dugc
mb ta du6i diy, ma c6 thé duoc thue hién theo nhidu phuong 4n khéc. Céc vin @& dugc
néu trong ban mé ta sang ché, nhu ciu tric va cac thanh phan cu thé, khéng c6 y gi ngoai
viéc cung cAp cac thong tin chi tiét cu thé dé gitip cho ngudi c6 hiéu biét trung binh vé
linh vuc k§ thuat twong tng hiéu 16 rang vé sang ché, va sang ché chi dugc xac dinh
trong pham vi ctia cac diém yéu cdu bao ho kém theo. Trong toan bd ban mo ta sing ché,
céc s chi din gidng nhau duoc sir dung dé biéu thi cac bd phan gidng nhau trén cac hinh

veE.

Q4 A
Dailg ché de ¢ ap

D>

dé ¢ tiép, va cu thé hon,

(@
>

sang ché d& cap dén phuong phap clp phat va truyén cac tin hiéu tham chiéu khac nhau
dén thiét bi dau cubi, va hé thdng, phuong phap, va thiét bi thuc hién phép do trong 6 va
quéan 1y di dong bing cach st dung cic tin hiéu tham chiéu khic nhau dugc truyén trong
hé théng ap dung k¥ thuat tao chum c6 mdt hodc nhiéu tram co s& va mdt hodc nhiéu

thi€t bi dau cuoi.

Ngoai ra, sang ché dé cap dén thi tuc do chum theo tinh trang va bio céo két qua do
chim theo tinh trang trong hé théng khong day ma trong d6 c6 tram co s va thiét bi dau

cudi st dung nhiéu anten.

Sang ché thiét 14p thong tin, phuong phép truyén, va thi tuc ma trong d6 tram co s&
phuc vu hodc tram co s& lién ké truyén dén thiét bi dau cudi thong tin cAu hinh cua tin
hiéu tham chiéu cho mot ddi twong do chum (thiét bi ddu cudi) dé theo doi va do tin hiéu
tham chiéu duoc truyén tir tram co s& phuc vu va tram co s& lién k& trong hé théng va
mdi tredong ap dung k§ thuat tao chum, cu thé 13, k§ thuat tao chim str dung nhiéu anten,
trong hé théng truyén thong khong day ma trong d6 c6 tram co s& va thiét bi dau cudi sir
dung nhiéu anten.

Ngoai ra, sang ché thiét 1ap thong tin, phwong phép truyén, va thi tuc ma trong d6
tram co s& phuc vu hodc tram co s& lién ké truyén dén thiét bi dau cudi thong tin cAu hinh
ctia tin hiéu tham chiéu thir hai bd sung cho mét d6i tuong do chiim (thiét bi dau cubi) dé

theo d3i va do tin hiéu tham chiéu thir hai bd sung ngoai tin hiu tham chiéu thir nhit co

-9-
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ban duoc theo ddi va do néu tin hiéu tham chiéu thir hai bd sung c6 mat ngoai sw c6 mat
cla tin hiéu tham chiéu th@t nhat duoc truyén tlr tram co s& phuc vu va tram co s& lién ké
trong hé théng Vé mdi trudmg 4p dung k§ thuét tao chum, cu thé 13, k¥ thuat tao chum sit
dung nhiéu anten, trong hé théng truyén thong khong diy ma trong d6 c6 tram co s va

thiét bi dau cudi st dung nhiéu anten.
Cong nghé hién nay: C4u hinh CSI-RS trong hé théng LTE ké thira

Chu tric va cac thanh phin ctia cAu hinh CSI-RS theo céc tiéu chuan LTE hién nay

nhu sau.
CSI-RS—Config-rl0 ::= SEQUENCE {
c3i-RS~-rl10 CHOICE {
release NULL,
setup SEQUENCE {
antennaPortsCount-rl0 ENUMERATED {anlil, an2Z, an4, ani},
resourceConfig-rl0 INTEGER (0..31),
subframeConfig-rl0 INTEGER (0..154),
p-C-rl0 INTEGER (-8..15)
}
} OPTIONAL,
zeroTxPowexrCSI-RS-x10 ZexoTxPowerCSI-RS-Conf-ril2 OPTIONAL
}

- Céc cbng anten [TS36.211, Ch. 6.10.5]

- # cuia c4c cdng anten dé truyén tin hiéu RS

- Tai nguyén [TS36.211, Ch. 6.10.5.2-1]

- Anh xa tir RS 18n phan tt tai nguyén (Resource Element, RE)
- Khung con [TS36.211, Ch. 6.10.5.3-1]

- Chu ky cua RS

- B§ 1éch khung con

- p-C [TS36.213, Ch. 7.2.5]

- Thiét bi UE gia dinh v& viéc tham chiéu céng suat truyén ctia kénh ding chung

-10 -



51756 11/140

lién két xubng vat 1y (Physical Downlink Shared Channel (PDSCH) dé hoi dap thong tin
CSI

Cong nghé hién nay: Ciu hinh RS phét hién (Discovery RS, DRS) dua trén CSI-RS
trong hé théng LTE ké thira

CAu triic va c4c thanh phin ciia ciu hinh DRS dua trén CSI-RS theo céc tiéu chuin

LTE hién nay nhu sau.

MeasCSI-RS-Config-rli2 ::= SEQUENCE {
measCSI-RS-Id-ri2 MeasCSI-RS-Id-ri2,
physCellId-ri2 INTEGER (0..503),
scramblingldentity-rl2 INTEGER (0..503),
regourceConfig-rl2 INTEGER (0..31),
subframeOffset-xrl2 INTEGER (0..4),
csi-RS-IndividualOffset-rl2 Q-0ffsetRange,

}

- ID ctia 6 vat 1y

- UE gi4 dinh rang 6 twong ing v4i RS/SS

- ID x40 tron

- Théng sb ctia bo tao diy gia ngau nhién

- Tai nguyén (= giéng nhu cdu hinh RS)

- B0 1éch khung con

- D0 1éch riéng biét cua RS

- D0 1éch riéng biét so v61 mot tai nguyén cuia tin hiéu RS cu thé
A. Xem xét loai RS va kién tric

Thiét bi dau cudi c6 thé do cic tin hiéu tham chiéu dugc truyén dua vao cau hinh
quét chum doi véi cac tram co sé theo cach khac dé truyén cac chum bang cach sir dung
cac ciu hinh anten khac nhau. Céc tin hiéu tham chiéu dugc xem xét 1a tin hiu dong bo

ho4 va tin hiéu tham chiéu cta théng tin trang thai kénh (CSI-RS), nhung tin hiéu tham

-11 -
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chiu theo sang ché c6 thé khong nhat thiét 13 chi gidi han & cAc tin hiéu néu trén.
Fig.1 thé hién tin hiéu tham chiéu duoc truyén theo phuong an thyc hién sang ché.

Dua vao Fig.1, mot tin hiéu tham chiéu (RS) nhét dinh c6 thé 13 mot tip hop nhém
duoc truyén trong mot khoang thoi gian nhit dinh, cac nhém dugce truyén lién tiép hoic &
mdt khoang thoi gian nhét dinh trong tip hop nhém twong tmg, va cac khéi duoc truyén
lién tiép hodc & mot khoang thoi gian nhit dinh trong nhom twong tng. Trong trudng hop
nay, cac khéi twrong tng c6 thé truyén thong tin ciia tin hiéu dugce tao chum bang cach sir
dung cac cdu hinh anten giéng nhau hozc khac nhau, va don vi quét chum dé truyén tin

hidu RS bang cach thay dbi cic chim nhu vAy c6 thé 1a khdi, nhém, hodc tip hop nhém.,

Ngoai ra, theo phuong 4n khac ciia sang ché, cac loai tin hi¢u tham chiéu khac nhau
c6 thé c6 cing mot chu ky nhu duge thé hién trén Fig.2, va c6 thé dugc truyén bang cach
stt dung céc dai tdn s6 khac nhau trén cling mot tai nguyén thoi gian. Ngay ca trong
truong hop nay, cac loai tin hiéu tham chiéu khac nhau c6 thé 13 mot tap hgp nhom duge
truyén trong mot khoang thoi gian nhit dinh, cac nhém duge truyén lién tiép hodc & mot
khoang thdi gian nhét dinh trong tip hop nhom twong tmg, va cac khdi duge truyén lién
tiép hodc & mot khoang thoi gian nhét dinh trong nhém twong tng. Trong truong hop nay,
cac khdi tuong Gng c6 thé truyén thong tin cta tin hiéu duoc tao chim bang cach st dung
céc cAu hinh anten giéng nhau hodc khac nhau, va don vi quét chum dé truyén tin hiéu
RS bing c4ch thay di cac chum nhu vay c6 thé 1 khbi, nhom, hozc tap hop nhom.

Fig.2 thé hién cac loai tin hiéu tham chiéu khac nhau c6 sb lugng khéi khac nhau
trén cung mot tai nguyén thoi gian theo phuong an thuc hién sang ché.

Dua vao Fig.2, cac loai tin hi¢u tham chiéu khéc nhau c6 thé c6 cac sd lugng khdi
khéc nhau trong ciing mot tai nguyén thoi gian. Mic du Fig.2 thé hién vi du trong d6 c6
hai khéi RS Type2 twong tng v6i mot khdi RS Typel, nhung cac sb lugng khéi khong
chi giéi han & cac ) lugng néu trén, ma co thé duoc xem xét theo nhiéu cach khac nhau.

Fig.3 thé hién c4c loai tin hiéu tham chiéu khéc nhau dugc truyén trong cung mot
chu k¥ bang cach st dung cting mot dai tin sb trén cac tai nguyén thoi gian khic nhau
theo phuong an thuc hién sang ché.

Dua vao Fig.3, theo phuong an khac cia sang ché, cac loai tin hiéu tham chiéu khac

-12 -
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nhau ¢6 thé c6 ciing mot chu ky nhu duge thé hién trén Fig.3, va c6 thé duoc truyén bang
céch sir dung cting mot dai tan sb trén cAc tai nguyén thoi gian khac nhau. Ngay c trong
truong hop nay, cac loai tin hiéu tham chiéu khéc nhau c6 thé 13 mot tap hop nhom duge
truyén trong mot khoang thoi gian nhit dinh, cac nhém duoc truyén lién tiép hodc & mot
khoang thoi gian nhét dinh trong tip hop nhém twong ting, va cic khéi duoc truyén lién
tiép hodc & mot khoang thoi gian nhét dinh trong nhém twong Gng. Trong trudng hop nay,
c4c khéi trong tmg c6 thé truyén théng tin cla tin hiéu duge tao chim bang cach st dung
céc cAu hinh anten gidng nhau hodc khac nhau, va don vi quét chim dé truyén tin hiéu

RS biang cach thay ddi cdc chim nhu vy c6 thé 1a khdi, nhém, hodc tip hgp nhém.

Ngoai ra, cac loai tin hi€éu tham chiéu khéc nhau c6 thé doc 18p c6 cac chu ky khac
th

ok

1. .. 1.2 ‘Q - pu— \ /4 A )\ A /4 N A b
nhau khoéng cé sy tuwong quan v&i nhau, va ¢ thé dugce truyén trén cac tai nguyén tho

gian va tin sb khac nhau.

Fig.4 thé hién céc tin hidu RS dugc truyén trong céc chu ky khac nhau st dung cting
mdt dai tin sd trén céc tai nguyén thoi gian khac nhau theo phuong 4n thyc hién sang

r
A

che.
B. Céc thanh phan trong cdu hinh dé do tin hiéu RS tir mang dén thiét bj UE

Néu ¢6 tram co s& phuc vu va tram co s& lién ké cé the truyén céc loai tin hiéu RS
khéac nhau, thi mang c6 thé cung cap cac thong tin sau day cho thiét bi dau cudi dé do cac

tin hidu RS twong Gng (hodc tin hiéu RS nhat dinh).

Céc ndi dung dugc md ta trong sang ché c6 thé khéng chi gidi han & mot loai tin
hidu RS nhét dinh, ma c6 thé 13 mot trong s cac tin hiéu RS c¢6 thé dugc tao ciu hinh bdi
mang. Céc tin hiéu RS c6 thé dugc xem xét hién nay 14 cac tin hiéu sau diy, nhung cic
tin hiéu RS theo sang ché khong chi giéi han & céc loai nay: tin hiu ddng bo hoa (tin
hiéu ddng bd hod so cp (Primary Synchronization Signal, PSS), tin hiéu ddng bd hoa thu
clp (Secondary Synchronization Signal, SSS), hoic tin hiéu SS bét ky khéc), tin hiéu RS
riéng cla 0, tin hiéu RS riéng cia chum, tin hi¢u RS dé hiéu chinh chum, tin hiéu CSI-RS,

tin hiéu DRS, va tin hiéu RS dé giai diéu bién (Demodulation RS, DM-RS).
- Théng tin v& 6

-[Dcuad
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*ID ctia 6 vat Iy, ID cta 6 logic, ID cua 6 4o

- ID xéo0 tron

" Thong sb ctia b tao diy gia ngiu nhién

- Do léch ctra 6

* Do 1éch khung con gitta 6 phuc vu va 6 muc tiéu dugce do

° Do 1éch tan sd gitta 6 phuc vu va 6 muc tiéu dugc do

" Do 1éch thoi gian gitra 6 phuc vu va 6 muc tiéu dugc do

* D0 1éch ky hiéu/ranh gidi khe thoi gian gitta 6 phuc vu va 6 muc tiéu dugc do
- Thong tin vé tan sd

- ID cia kénh tin s, ID cua tan sb, tri sd tuyét dbi cua kénh tin sb vo tuyén
(Absolute Radio-Frequency Channel Number, ARFCN), ID cta séng mang, ID cua séng

mang con, ...

- Thong tin vé tai nguyén cta tin hiéu RS

- Chc cdng anten dé truyén tin hiéu RS

" # cia cac cong anten, ID cia cac cong anten, ...

- Thong tin anh xa tai nguyén

* Ding cho thiét bi UE d& phan biét RE @& thu tin hiéu RS cu thé

* Tuc 1a, anh xa tai nguyén cta tin hi¢u CSI-RS 1én RE

- # ctia céc khoi trong nhom (Nyjocr)

- # cla cac nhom trong tap hop nhom (Npyst)

- Théng tin vé khung con

" Pé x4c dinh khung con chira tin hiéu RS

) Trong hé thdéng LTE, cac khung con chira cac tin hi¢u tham chiéu CSI s& dap tng
diéu kién

(lonf + LnS/ZJ - ACSI—RS)mOdTCSI—RS =0
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) dbi voi # cta cac khung con, thoi gian, # cia cac ky hiéu, # cua TTI, # cua khe
thoi gian, # ctia khe thoi gian nhd, # cia PDCCH TTI, ...
- Chu ky

* Chu ki cua tip hop nhém dbi véi # clia cac khung con, thoi gian, # cua céc ky

hiéu, # cua TTI, # ctia khe thoi gian, # cda khe thoi gian nhd, # cuia PDCCH TTI, ...

* Chu ky cia nhém trong tdp hop nhém d6i véi # ciia cac khung con, thoi gian, #
cla cac ky hiéu, # cta TTI, # clia khe thoi gian, # cia khe thoi gian nho, # cuia PDCCH
TTL, ...

* Chu ky cua khoi trong nhom d6i véi # cua cac khung con, thoi gian, # clia cac ky

hy

hiéu, # cia TTI, # cta khe thoi gian, # cta khe thdi gian nhd, # cia PDCCH TTI, ..
- B0 1éch RS (trong 9, tirc 1a, tir 6 phuc vu hodc tir 6 muc tiéu)

° P 1éch gitta khdi CSI-RS (RS muc tiéu) so v6i khdi SS (RS di duogc tao chu hinh

trudce)

* o léch gitta nhom CSI-RS (RS muc tidu) so véi khbi SS (RS da duge tao chu
hinh trudc)

" B0 1éch gitta tdp hop nhém CSI-RS (RS muc tiéu) so véi nhém SS (RS da dugc

tao cau hinh truéce)

" Do 1éch giita tdp hop nhém CSI-RS (RS muc ti€u) so v6i tdp hgp nhom SS (RS da

duoc tao cdu hinh trude)
" Do 16ch nay c6 thé 1 d6 1éch thoi gian va/hodc do 1éch tan sb
- Thong tin khac
- Thong tin chi bao
" Pé chi bdo rang thong tin RS nay dung 13 giéng véi thong tin RS ctia 6 phuc vu.

" P& chi béo ring thong tin RS nay c6 thé dwoc sir dung dé quan 1y di dong & tng
L3 (dé khoi dong bao céo két qua do)

- (Céc) chi s tir tin hiéu RS khéc
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Néu mang mudn thiét bj UE do mdt phan ciia (mot hoic nhiéu hon mot trong sd)

céc tin hi€u RS tir tin hiéu RS khac

) Tin hiéu RS khac phai 1a da dugc tao cAu hinh s&n cho thiét bi UE

) Thiét bj UE phai biét chi sb ctia cac tin hiéu RS trong tin hiéu RS khéc

* (Cac) chi 6 c6 thé 1a chi sb khéi, chi s6 nhom, hodc chi sb tap hgp nhém tir tin
hiéu RS khac

- S6 hiéu khung con

" Pé x4c dinh gia tri tuyét ddi ctia khung con dé dinh thoi chinh xac

r
A

- # ctia cac CSI-RS 43 duge cap pha

O
Qu
=

- Kich thudc cia CSI-RS di dwogc cip phat
- S6 luong chum dugc xem xét dé tim ra s6 luong phép do & mirc 6 (N)

Dé chon 6 phu hop hon bing céch so sanh cac 6 twong tng, cin cb mot gid tri tidu
bidu cho céc gid tri do cta cac 6 twong Ung. Pé tim ra gia tri tiéu biéu nhu vay trong hé
théng tao chum, vi du, N gia tri do tin hiéu tham chiéu phu hop nhét duoc chon trong $6
tAt ca cac tin hiéu tham chiéu dugc tao chum va duge truyén bﬁng cac chum khac nhau,
va gid tri trung binh cia cac gid tri do tin hiéu tham chiéu dap tmg diéu kién nhat dinh
(gi4 tri do nim trong d6 1éch cua gia tri do cia chum ph hop nhét hodc gid tri do bing

hoic 16n hon ngudng tuyét d6i nhat dinh) dugc thu nhin dé tinh gia tri tiéu biéu ciia 6.

Trong trudng hop tim ra gid tri ti€u biéu cua 6 béng cach stt dung mot hodc nhiéu
gi4 trj do tin hiéu tham chiéu nhu d3 dugc mo ta trén day, dé so sanh theo timg cip, tram
co s0 ¢6 thé truyén thong tin cdu hinh do d& yéu cau cac thiét bi dau cudi do tin hiu tham
chiéu nhét dinh v6i s6 luong N gia tri do tin hiéu tham chiéu cin duoc xem xét dé tinh

gia tri tiéu bi€u cla 6 bang cach st dung tin hiéu tham chi€u twong Ung.

Mang ¢6 thé tao cAu hinh dé x4c dinh tin hiéu RS nao ma thiét bi dau cudi can do
bang cach cung cép toan bd hoiac mot phﬁn trong sd cac thong tin khac nhau cho thiét bi

dau cudi twong Gng, va cac phuong an thuc hién sang ché s€ duoc mo ta dudi day.

C. Phuong phap tao ciu hinh do cua thiét bi UE tir mang
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Néu tram co s& phuc vu truyén tin hiéu RS ma thiét bi dau cudi c6 thé thu va do va
c6 tram co sO lién ké, dé yéu cAu thiét bi dau cudi do tin hiéu RS twong Ung, thi mang c6
thé cung cdp thong tin RS dugc truyén bang tram co s& phuc vu twrong Ung va tram co s&

1ién ké dén thiét bj du cudi theo phuong phip sau day.
C-1. Céu hinh do dya vao tin hiéu danh riéng (ttc 13, tin hiéu RRC/MAC/PHY)

Phuong phép dugc thuc hién bing tram co s& phuc vu dé cung cip truc tiép thong

tin RS cua 6 phuc vu va 6 muc tiéu can dugc do cho thiét bi dau cudi ndm ¢ trong do

V& co ban, phuong phap doc 14p truyén thong bao truyén don kiéu dén mdi thiét bi
d4u cudi dugc xem xét. Néu c6 thé moc ndi va chi dinh thém mot hodc nhiéu thiét bi dau
cudi vao nhém, thi ciing c6 thé ddng thoi truyén thong béo truyén da kiéu dén nhidu thiét
bi dau cudi.

Theo phuong an thuc hién sang ché, tram co s& c6 thé tao cdu hinh cho tin hiéu
CSI-RS dua vao tin hi€u danh riéng cho thiét bi dau cudi dé do thong tin kénh va bao céo
v6i tram co s6. Tin hiéu CSI-RS twong tmg c6 thé chi c6 hiéu Iuc dbi véi mot thiét bi ddu
cubi x4c dinh, va tram co s& c¢6 thé tao ciu hinh cho tin hiéu nay bang cach chon c4u hinh
anten, cong sudt truyén, va cac tai nguyén. Thong tin nay co thé dugc truyén dén thiét bi
ddu cubi twong ung thong qua nhidu phuong phap khic nhau & dang théng bao

RRCConnectionReconfiguration, thong bao MAC, hodc thong bao PHY.

Theo phuong 4n d3 duge mo ta trén diy ciia sing ché, thong tin CSI-RS ma tram co
s& truyén dén thiét bi dau cudi 1a thong tin chi c6 hiéu luc trong 6, va co thé 1a thong tin
khéng cin duge do hodc ude tinh bing céc tram co sé khic ndm trong 6 lién ké. Do do,
nh¢ cd cac thong tin sau day, tram co s& co thé tao c4u hinh cho tin hiéu CSI-RS dé do
kénh trong 6 cho thiét bi du cudi theo phuong phap truyén tin hiéu riéng biét. Trong mdi
treong tao nhidu chum, tin hiéu CSI-RS c6 thé duge thiét ké dé c6 truong hop trong d6
cac tin hi¢u CSI-RS tuong mg dugc truyén bang cic cdu hinh anten khaic nhau va céc

chum khéc nhau.

Ngoai ra, tin hiéu dugce xem xét va dugce truyén thuc té c6 thé dugce truyén sao cho

c6 toan bd hodc mot phan trong so cac cau hinh sau day.

Chu hinh CSI-RS
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- Théng tin chi bao rang tin hiéu CSI-RS nay chi durge sir dung & trong 6

"Néu thong tin chi bdo nay & trang thai tit, thi tin hiéu CSI-RS nay ciing dugc sir

dung gifta cac 6

- Théng tin chi béo ring tin hidu CSI-RS nay chi hop 18 d6i véi mot thiét bi UE xéac
dinh

"Néu thong tin chi bao nay & trang thai tit, thi tin hiéu CSI-RS nay 14 tin hiéu chung

va dugce st dung cho thiét bi UE khong xac dinh

- Théng tin chi béo ring tin hiéu CSI-RS nay duoc st dung dé hiéu chinh chim va
1ap lich biéu

(Y124 cAna o 1~
- Uilain COig an 1 Cnum

(@]

en c¢6 cong # cho m

- Mang # clia céc cOng anten dang st dung cho mdi chiim

- Mang luéi tai nguyén cho mdi chim

- Chu ky

* Chu ky cta tap hgp nhom CSI-RS

* Chu ky cua nhém CSI-RS trong tdp hop nhém CSI-RS

" Chu ky ctia khéi CSI-RS trong nhém CSI-RS

- D6 1éch: LTE xem xét d0 1&ch tir tin hiéu SSS dén tin hiéu CSI-RS

" ¢6 ID (chi s8, SFN) ctia (kh6i/nhém/tap hop nhém) SS gdc

* ¢6 ID cia (khdi/nhém/tap hop nhém) loai CSI-RS dich

* d6 1éch tir (khdi/nhém/tap hop nhém) SS dén (khéi/nhoém/tap hop nhém) CSI-RS

" Céc @6 léch néu trén c6 thé 1a do 1éch thoi gian va/hodc d6 1&ch tan s6

- Kich thuée khdi CSI-RS

* Kich thuéc thuc té cia khdi CSI-RS tinh theo don vi do

tirc 13, ty 18 cta kich thude khdi/ky hiéu/s-khung CSI-RS so v&i kich thude ky hiéu.

" Ty 18 cta kich thudc khéi/ky hidu/s-khung CSI-RS so véi ~~~~ kich thuéc
(NR-SS)
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“anh xabit (..., 0,25,0,5,1,2,3, ...)

- Khe thoi gian gifta cac khdi CSI-RS

* Xem xét néu c6 khoang phan cach

- Cira s6 @é do CSI-RS

* # clia c4c tin hiéu CSI-RS c6 thé duogc do trong mot cira s6
" Khoang thoi gian cua cira sd do

-p-C

- Chi s6 (hodc mang chi sd) tir cac chim RS khéc

- Théng tin vé& chum

* ID ctia chum (hoic ID ctia khbi/nhém/tap hop nhém SS)

- Luu ¥ rdng ‘cham’ néu trén cé thé duoc thay thé bing don vi do CSI-RS, nhu khéi

CSI-RS, nhom CSI-RS, hodc tap hgp nhém CSI-RS.

Theo phuong 4n khic cua sang ché, tram co sé c6 thé tao cu hinh cho tin hiéu
CSI-RS duya vao tin hiéu danh riéng cho thiét bi dau cudi khéng chi dé do thong tin kénh
va bdo céo v6i tram co s ma con dé do thong tin trong 6 lién k&. Tin hiéu CSI-RS tuong
tmg c6 thé khong chi ¢ théng tin cAu hinh ctia 6 phuc vu ma con cé thong tin céu hinh
ciia 6 lién k&, va c6 thé chi c6 higu lyc dbi véi mot thiét bi dau cudi xac dinh. Tham chi 1a
dbi v6i nhiéu thiét bi ddu cudi va cac thiét bi dau cubi khong xéac dinh, tram co s& c6 thé
tao cAu hinh cho tin hiéu nay bing cach chon cAu hinh anten, céng suat truyén, va céc tai
nguyén. Thong tin nay c6 thé duge truyén dén thiét bi dau cubi twong Ung théng qua
nhidu phuong phép khac nhau & dang théng bao RRCConnectionReconfiguration, thong
bao MAC, hodc thong bao PHY.

Theo phuong 4n d duoc mé ta trén day clia sang ché, théng tin CSI-RS ma tram co
s& truyén dén thiét bi ddu cubi 1 théng tin ¢ hiéu luc khong chi & trong 6 ndy ma con &
trong 6 1ién k&, va c6 thé 13 théng tin dé cho cac thiét bi dau cudi ndm & trong 6 phuc vu
6 thé do hodc udc tinh thong tin CSI-RS duoc truyén bing cac 6 lién ké. Do d6, néu tin
hi¢u CSI-RS tuong tng dugce tao cAu hinh, thi thiét bi ddu cubi phai biét rang tin hiéu

CSI-RS tuong tng nay c6 théng tin vé 6 lién k&, va phai biét ring c6 thé co thong tin bd
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sung dé thu lién tiép tin hiéu duoc truyén bing 6 phuc vu.

Vi du, nho ¢6 cac théng tin sau day, tram co s& co thé tao cAu hinh cho tin hiéu
CSI-RS d do kénh trong 6 cho thiét bj ddu cudi theo phuong phép truyén tin hiéu riéng
biét. Trong méi trudng tao nhidu chiim, tin hiéu CSI-RS c6 thé dugc thiét ké dé cé truong
hop trong d6 cac tin hi€u CSI-RS tuong g dugc truyén béng cc cAu hinh anten khac
nhau va cac chum khac nhau.

- Théng tin vé &

-ID cua 6

*ID cua 6 vat 1y, ID cta 6 logic, ID cia 6 4o

- ID xa0 tron
* Théng sb ctia b tao ddy gia ngau nhién
-Po 1éch cua 6
" P 1éch khung con gitta 6 phuc vu va 6 myc tiéu duoc do
* P léch tan s gitta 6 phuc vu va 6 muc tiéu dugc do
" Do 1éch thoi gian gitta 6 phuc vu va 6 muc tiéu dugc do
" B0 1éch ky hiéu/ranh gidi khe thoi gian gitta 6 phuc vu va 6 muc tiéu dugce do
- Théng tin vé tin sb

- ID ctia kénh tan sd, ID cua tn s6, ARFCN, ID ctia séng mang, ID clia séng mang

con, ...

- D9 1éch tan s0 (so véi diém tham chiéu cia khung v tuyén, so v61 khoi/nhom/tap

hop nhém SS)
- Théng tin vé chium
- ID ctia chum (hoic ID ctia khdi/nhém/tap hop nhém SS)
- Thong tin khac
- Thong tin chi bao

" P& chi bao ring thong tin RS nay ding 14 gidng v6i thong tin RS ctia 6 phuc vy,
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* P& chi bao ring thong tin RS ndy cé thé dugc sir dung dé quan 1y di dong & tang

L3 (dé khoi dong bao cao két qua do)
- # cia c4c khdi CSI-RS trong nhom/tap hgp nhém CSI-RS
- # ciia cc khdi CSI-RS trong tap hgp nhém CSI-RS
- (C4c) chi s tir tin hidu RS khac
* Néu mang mudn thiét bi UE do mot phe‘in clia (mot hodc nhiéu hon mot trong s0)

cac tin hi€u RS tir tin hiéu RS khac

) Tin hiéu RS khac phai 1a da duogc tao cAu hinh sin cho thiét bi UE

) Thiét bi UE phai biét chi sé ctia cac tin hidu RS trong tin hiéu RS khéc

" (Céc) chi s6 co6 thé 1a chi s6 khoi, chi s0 nhém, hodc chi so tdp hop nhom tir tin

hiéu RS khac
- S hiéu khung con
" Pé xéac dinh gia tri tuyét ddi ctia khung con dé dinh thoi chinh xé4c
- S6 luong chum dugc xem xét dé tim ra s6 lwong phép do & mirc 6 (N)

* P& chon 6 phit hop hon bing cach so sanh cic 6 twong ting, can cb mot gid tri tidu
bidu cho céc gia tri do cla céc 6 tuong Gmg. D& tim ra gié tri tiéu biéu nhu vay trong hé
thén,g tao chum, vi du, N gia tri do tin hiéu tham chiéu phu hop nhét duoc chon trong sd
tit ca céc tin hiéu tham chiéu duogc tao chum va duge truyén bang cic chum khac nhau,
va gid tri trung binh cta céc gia tri do tin hiéu tham chiéu dap tmg diéu kién nhit dinh
(gi4 tri do ndm trong d6 1éch cua gia tri do cia chum phu hop nhét hodc gia tri do bang
hoc 16n hon ngudng tuyét ddi nhat dinh) dugc thu nhan dé tinh gia tri tiéu biéu ctia 6.

* Trong truong hop tim ra gia tri ti€u biéu cua 6 b%lng cach st dung mot hoac nhiéu
gia tri do tin hi¢u tham chiéu nhu da duge mo ta trén day, dé so sanh theo timg cdp, tram
co & ¢6 thé truyén thong tin cAu hinh do dé yéu ciu cac thiét bi ddu cudi do tin hiéu tham
chiéu nhét dinh véi sé lugng N gid tri do tin hidu tham chiéu cin dugc xem xét dé tinh

gia tri ti€u bi€u cia 6 bang cach st dung tin hi¢u tham chiéu tuong Ung.

Luu y rang ‘chim’ néu trén c6 thé duoc thay thé bing don vi do CSI-RS, nhur khbi
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CSI-RS, nhom CSI-RS, hodc tap hgp nhom CSI-RS.

Phuong phap cAp phat cac tai nguyén ctia tin hiéu RS duge tao cu hinh mét cach
chinh x4c va dé dang hon béng cach str dung do léch giita tin hiéu RS co tur trude (tin
hiéu ddng bd hoa (SS)) va tin hidu RS (CSI-RS) cin dugc tao cu hinh s& duoc md ta

duéi day dua vao céac hinh vé.

Fig.5A, Fig.5B, va Fig.5C thé hién phuong phap cdp phét tai nguyén khi tin hiéu
CSI-RS dugc tao cdu hinh c6 sy trong quan véi tin hiéu SS c6 tir truée theo cdc phuong

an thuc hién sang ché.

Dua vao Fig.5A, Fig.5B, va Fig.5C, c6 thé nhan thiy ring néu tin hiéu CSI-RS céan
duoc tao cdu hinh ¢6 su twong quan v6i tin hiéu SS ¢6 tir trude, thi phuong phap cip phat
tai nguyén nhu vay cé thé duge thue hién d& dang bing cich st dung d¢ léch chi khong
phai 13 sb hiéu ctia khung con cu th8. Thong tin ciu hinh CSI-RS tuong ung c6 thé xuét
hién trén kénh phat rong (PBCH) dugc thé hién trén hinh v& hodc trén mot kénh diéu
khién/kénh dit 1iéu nhit dinh (PDCCH/PDSCH) dugc chi dinh bdi kénh PBCH, va c6 thé
duge truyén dén thiét bi dau cudi thong qua cac tin hiéu, nhu PHY/MSC/RRC/RLC.

Ngoai ra, thong tin cAu hinh CSI-RS tuong tmg dugc phan chia, va mdt phan cla
théng tin cAu hinh nay c6 thé xuit hién trén kénh PBCH, va mdt phan khac cta thong tin
cdu hinh nay cé thé xudt hién trén mot kénh diéu khién/kénh dit liéu nhat dinh
(PDCCH/PDSCH) duoc chi dinh béi kénh PBCH. Ngoai ra, mot phin khac nita cua
thong tin cdu hinh nay c6 thé dugc truyén dén thiét bi dau cudi théng qua cic tin hiéu,

nhu PHY/MSC/RRC/RLC.

Fig.5A thé hién phuong phéap cip phat cac tai nguyén tap hop nhém CSI-RS theo dd
léch dwa vao tap hop nhom SS, phuong phap cip phat cic tai nguyén nhém CSI-RS theo
d6 1éch dua vao nhém SS, va phuong phap cdp phat céc tai nguyén khéi CSI-RS theo d6
léch dua vao khéi SS.

Fig.5B thé hién phuong phap cp phat cac tai nguyén tap hop nhém CSI-RS theo do
léch thoi gian va do l1éch tn sb dwa vao tip hop nhom SS, phwong phap cap phat cac tai
nguyén nhém CSI-RS theo d9 léch thoi gian va do léch tan sb dua vao nhoém SS, va

phuong phép cp phat céc tai nguyén khbi CSI-RS theo do léch thoi gian va d6 1éch tin
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s6 dwa vao khdi SS. Hinh v& twong tmg nay thé hién phuong phap cip phat cac tai

nguyén CSI-RS chiém giit cac tin s& khac nhau trén cing mét tai nguyén thoi gian.

Fig.5C thé hién phwong phép cip phat cic tai nguyén CSI-RS khic nhau theo do

1&ch thoi gian va d6 1éch tdn s§ dua vao tin hiéu CSI-RS. Hinh v& twong (mg nay thé hién

phuong phap cip phat cac tai nguyén CSI-RS chiém gift cac tan sé khac nhau trén cing

mot tai nguyén thoi gian.

Phuong én 1:

CAu hinh CSI-RS c6 thé c6 dang toan bo hodc mot phén ctia cac diy sau déy.

CSI-RS config :'=
release

cptin

DT

intra—celllUselnd
physCellID

antennaPortsCount

resourceConfiglist
subframeConfiglist
freqConfiglist

timeOffset
frequencyOffset
periodicity

p=C

measlnit
nunberofmeaslnite
neasGap

meas¥indow
csi-re-IDList
qcl-ID-List
qcled-NR-SS-1D-List
qcled-CSI-RS-ID-List
nun—CSI-RS—per-NR-SS
numerology-ID-List

¥

ResourceConfiglist::

SubframeConfiglist:!

FreqConfiglist::=

CSI-RS-IDList: =
csirsid),

¥

SEQUENCE{

NULL,
SEQUENCE {

BOOLEAN,

INTEGER (0..N_pcid),
ENUMERATED {anl, an2, an4, an8, anl6,..H_ancnt},
ResourceConfiglist,
SubframeConfiglist,
FreqConfiglist,

INTEGER (0..N_to),

INTEGER (0..N_fo),

INTEGER (O..N_prd),

INTEGER (-N_negpc...N_pospc),
INTEGER (Q..N_munit),
INTEGER (0..N_munits),
INTEGER (0..N_meap)

INTEGER (O..N_mwindow),
CSI-RS-IDList,
QCL-ID-List,
QCLed-NR-SS-ID-List,
QCLed-CSI-RS-ID-List,
Nun-CSI-RS-per-NR-5S,
Humerology-I1D-List,

SEQUENCE (SIZE (1..maxRcfg)) OF Integer (O..N_rcfe),

SEQUENCE (SIZE (1. .maxsfcfg)) OF Integer (O..N_sfcfe),
SEQUENCE (SIZE (1. .maxfrcfg)) OF Integer (0..H_frcfe),
(0.4_

SEQUENCE (SIZE (1. .maxcsirsid)) OF Integer
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intra-cellUseInd BOOLEAN,

Thong tin chi bao v& viéc tin hiéu CSI-RS tuong g c6 phai l1a dugc danh riéng
trong mot 6 hay khong va vé viée tin hiéu nay cé thé duge str dung dé chuyén 6 gifta cac

0 hay khong

physCellID INTEGER (0...N_pcid),

ID ctia 6 ¢6 tin hi¢u CSI-RS tuong ting

antennaPortsCount ENUMERATED {anl, an2, an4, an8, anl6,...N_ancnt},

CAu hinh cdng anten truyén tin hiéu CSI-RS tuwong tng

resourceConfiglList ResourceConfigList,

Vi trf tai nguyén truyén ca céc tin hidu CSI-RS tuwong ting (danh sich)

subframeConfigList SubframeConfigList,

Vi tri khung con truyén clia c4c tin hiéu CSI-RS tuong tng (danh sich)

freqConfiglist FreqConfigList,

Vi trf tdn s va séng mang con truyén cua cic tin hiéu CSI-RS twong ng (danh
sach)

Vi dy, théng s6 nay cé thé c6 nghia 13 khoang thoi gian twong d6i gitra cac tin hidu
NR-SS trong khung con/khe thoi gian/ky hiéu c6 kénh PBCH duoc truyén bing cach sir
dung cAu tric ciu hinh giéng hodc tuong tu véi cAu tric cAu hinh anten ma tram co s& st
dung khi truyén tin hiéu CSI-RS twong tng.

timeOffset INTEGER (0...N_to),

Khoéng thoi gian twong d6i gitta khung con/khe thoi gian/ky hiéu truyén tin hiéu
CSI-RS va tin hiéu NR-SS lién quan dén cdu hinh twong tmg (thudc vé kénh PBCH hoic
dwoc do bang thiét bi dau cudi)

frequencyOffset INTEGER (-Nfol...N_fo2),

Tan s twong ddi gitta khung con/khe thoi gian/ky hidu truyén tin hiéu CSI-RS va
tin hiéu NR-SS lién quan dén cdu hinh twong tng (thudc vé kénh PBCH hoic duge do

béang thiét bi dau cuoi) va khoang thot gian clia song mang con
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periodicity INTEGER (0...N_prd),

Khoang thoi gian truyén tin hiéu CSI-RS twong tng (bing thdi gian dugc 14p lich
bidu dé truyén tin hiéu CSI-RS ké tiép)

p-C INTEGER (-N_negpc...N_pospc),

Thiét bi UE gia dinh v& viéc tham chiéu cong sudt truyén ctia PDSCH dé hdi dap
thong tin CSI

measUnit INTEGER (0...N_munit),

Pon vi do tin hiéu CSI-RS tuong ung (khe thoi gian, ky hiéu, khung con, ky hi¢u
con, khe thoi gian nhd, ...)

Chi bo duéi dang ty 18: C6 thé duogc biéu didn dudi dang bdi sé c6 don vi nhé nhat
hoidc dudi dang ty 18 so v6i don vi tham chiéu (kich thude NR-SS)

Chi bao du6i dang thong tin chi bao: Cé thé dugc biéu dién duési dang thong tin chi

bao duogc 4anh xa 1:1 trén mbi don vi do
numberofmeasUnits INTEGER (0...N_munits),
S6 lugng don vi CSI-RS cn thiét @ do va lién quan dén tin hiéu tham chiéu NR-SS
measGap INTEGER (0...N_mgap),

Khoang thoi gian gifta cac tin hiéu CSI-RS cin thiét d& do va lién quan dén tin hiéu

tham chiéu NR-SS
measWindow INTEGER (0...N_mwindow),
Tdng thoi gian do tin hiéu CSI-RS lién quan dén tin hiéu tham chiéu NR-SS
csi-rs-IDList CSI-RS-IDList

Danh sach ID cta cic tin hiéu CSI-RS tuong Gng (danh sach ID cta chum, danh

sach ID xdo tron)
QCL-ID
ID cia QCL cu thé trong d6 tin hiéu CSI-RS twong tng c6 QCL

QCL 14 chir viét tit ctia tya cing vi tri (Quasi Co-Location), va chi bao rang cac dic
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trung nhat dinh gitta hai tin hiéu khéc nhau 13 giéng nhau (hodc gin nhu gidng nhau).
“QCL thoi gian” chi bdo ring céc tin hiéu ddng bd hoa thoi gian 14 gidng nhau (hodc gan
nhu giéng nhau), “QCL tin s6” chi béo ring céc tin hiéu déng bo hoa tan s6 1a gidng
nhau (hodic gin nhu gidng nhau), vd “QCL khéng gian” chi bio rang cic huéng
truyén/thu 13 giéng nhau. C6 thé gia st ring céc du truyén/thu ciia hai tin hiéu khic nhau
c6 cac QCL thoi gian, tan sb va khong gian gidng nhau sir dung céc chu hinh va cac
chum cua céac anten dinh huéng nam & cung mot vi tri vat 1y va c6 cung mot hudng, va
trong sang ché nay, QCL dugc xac dinh 1a sy twong quan gitta cac tin hiéu co6 thé duoc
truyén/thu bang cach st dung cling mot chiim,

QCLed-NR-SS-ID

Tin hidu CSI-RS twong tng 14 ID (chi s& khdi NR-SS) ctia mét tin hiéu NR-SS cu
th8 c6 QCL. Thiét bi d4u cubi da dugc tao ciu hinh tin hidu CSI-RS twong tmg c6 thé thu
tin hiu CSI-RS twong tng bing cach sit dung chim thu dugc c6 hidu suat t6t nhat trong
s6 cac chum thu duge duoc st dung dé do (khdi, nhém, va tip hop nhém) NR-SS tring
v6i QCLed-NR-SS-ID. Théng qua thao tac nay, thiét bi dau cubi thu tin hiéu CSI-RS vai
1an trong lic dang thay ddi cac cham thu duge, bé qua thao tac tim kiém cac chum thu
duge dé tir d6 c6 thé tim ra tin hiéu CSI-RS tbi wu va thu hiéu suat CSI-RS, va c6 thé
ngay lap tirc tim ra hiéu sudt CSI-RS t5i wu bing cach st dung cac chiim ma thiét bi diu
cubi st dung dé thu tin hiéu NR-SS. Nho d6, thiét bi dau cudi c6 thé giam muc tidu thy

cong sudt va do tré do phép do.
QCLed-CSI-RS-ID

Tin hiéu CSI-RS twong tng 14 ID ciia mdt QCLed-CSI-RS cu thé c6 QCL. Thiét bi
ddu cudi da duoc tao cdu hinh tin hiéu CSI-RS tuong tmg c6 thé thu tin hiéu CSI-RS
tuong Ung bang cach st dung chiim thu dugc c6 hidu suét tét nhit trong sd cac chum thu
duge duge st dung dé do QCLed-CSI-RS tring v6i QCLed-CSI-RS-ID. Thong qua thao
tac ndy, thiét bi diu cudi thu tin hiéu CSI-RS vai l4n trong lic dang thay d6i cac chiim
thu duoc, bd qua thao tac tim kiém cac chum thu duogc dé tir d6 co thé tim ra tin hiéu
CSI-RS t8i vu va thu hiéu sudt CSI-RS, va c¢6 thé ngay lap tirc tim ra hi¢u suét CSI-RS
t6i wu bang cach sir dung cdc chum ma thiét bi ddu cubi st dung & thu tin hiéu

QCLed-CSI-RS. Nh d6, thiét bi dAu cudi c6 thé giam mirc tiéu thu cong sut va do tré
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do phép do.
Num-CSI-RS-per-NR-SS
S6 lwong chum CSI-RS lién quan dén tin hiéu QCLed-NR-SS.

S6 lwong chum tuong Ung c6 thé dwoc sit dung dé 1am vi du dué6i day ¢ tim ra su

dinh tho1 cta tin hiéu CSI-RS.

Diém tham chiéu dinh thoi cta cac tin hiéu CSI-RS s& dugc truyén sau mdt d6 léch

so v&i tin hiéu QCLed-NR-SS dugc thu nhan.

Diém tham chiéu dinh thoi cda cac tin hidu CSI-RS s& dugc truyén sau mot d6 1&ch
so v6i tin hiéu QCLed-NR-SS dugc thu nhan.

Thiét bi dAu cudi c6 thé biét ring cac tin hiéu CSI-RS, sb Iugng tin hiéu CSI-RS 1i
Num-CSI-RS-per-NR-SS so v6i diém tham chiéu tuong tmg, c6 quan hé QCL véi mot tin
hiéu NR-SS. Nh¢ st dung thong tin nay, thiét bi ddu cudi cé thé biét ring cAu tric ciu
hinh anten va huéng ma tram co s sit dung dé truyén cac tin hiéu CSI-RS tuong tng 13
giéng hodc tuong ty véi cAu triic cAu hinh anten va huéng dugc st dung dé truyén mot
tin hiéu NR-SS, va cé thé coi 12 cac tin hiéu CSI-RS va tin hiéu NR-SS nhu vay c6 quan
hé QCL giita chung ngay ca khi khong c6 théng tin khac. Quan hé nhu vay co thé duoc
xac dinh béng cach cung cép chi ba loai thong tin tri s6, nhu s6 bt ddu cta chi sb tin hiéu
CSI-RS, sb bat dau cua tin hiéu Num-CSI-RS-per-NR-SS, va s6 bat dau cua chi sb tin
hiéu NR-SS, va thiét bj dau cubi c6 thé d& dang tim ra cic tin hiéu CSI-RS nao c6é quan
hé QCL v6i cac tin hi€u NR-SS tuong tng. Vi duy, cac tin hiéu CSI-RS co thé dugc nhom
v6i nhau dya vao sé luong Num-CSI-RS-per-NR-SS, bét dau tir s6 bat dau ciia chi sb, va

mdi nhém cé quan hé QCL véi mdt chi sb tin hiéu NR-SS.
Numerology-ID
ID cta tri s ma trong d6 thong tin CSI-RS twong tmg dugc truyén.

ID cta tin hiéu NR-SS hoidc ID cia tin hidu CSI-RS c6 thé duoc thay thé bing

thong s goi ra ID ctia mdt tin hiéu tham chiéu RS khac nao dé.
Phuong an 2:

CAu hinh CSI-RS ¢6 thé c¢6 dang toan bd hodic mot phan ctia cic diy sau day.
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CSI-RS config ::= SEQUENCE{

release NULL,
setup SEQUENCE {

physCel 11D INTEGER (0..N_pcid),

intra—celllUselnd BOOLE&N,

antennaPortsCount ENUMERATED {anl, an2, and, an8, anl6,..N_ancnt},

resourceConfiglist ResourceConfiglist,

subframeConfiglist SubframeConfiglist,

freqConfiglist FreqConfisglist,

timeOf fset INTEGER (0..M_to).

frequencyOffset INTEGER (0..N_fo),

periodicity INTEGER (O..MN_prd),

p—C INTEGER (-N_negpc...N_pospc),

measlnit INTEGER (O..MN_munit),

numberofmeasUnits INTEGER (O..N_munits),

measGap INTEGER (O..N_mzap),

meas¥indow INTEGER (O..MN_mwindow),

csi-rs—ID-List CSI-RS-ID-List,

qcl-ID-List QCL-ID-List,

qcled-NR-SS-ID-List QCLed-HR-SS-1D-List,

qcled-CSI-RS-ID-List QCLed-CSI-RS-ID-List,

numerology-ID-List Numerology-ID-List,
T
J
ResourceConfig-List::= SEQUENCE (SIZE (1..maxRcfg)) OF ResourceConfig,
SubframeConfig-List::= SEQUENCE (SIZE (1. maxsfcfg)) OF SubframeConfig,
FreqConfig-List::= SEQUENCE (SIZE (1..maxfrcfe)) OF FreqConfig,
CSI-RS-ID-List: = SEQUENCE (SIZE (1. .maxcsirsid)) OF CSI-RS-ID,
QCL-ID-List::= SEQUENCE (SIZE (1..maxqclid)) OF QCL-ID,
QCLed-NR-SS-ID-List::= SEQUENCE (SIZE (1..maxaclSS)) OF QCLed-NR-SS-1ID,
QCLed-CSI-RS-ID-List::= SEQUENCE (SIZE (1. .maxaclCSIRS)) OF QCLed-CSI-RS-1D,
Numerology-ID-List ::= SEQUENCE (SIZE (1..maxnumID) OF Numerology-ID,

}

CSI-RS-ID

ID ctia tin hiéu CSI-RS twong tng (ID cta chum, ID x40 tron)
QCL-ID

ID ctia QCL cu thé trong d6 tin hiéu CSI-RS twong tng c6 QCL
QCLed-NR-SS-ID

Tin hiéu CSI-RS twong tng 13 ID (chi s6 khdi NR-SS) ctia mot tin hiéu NR-SS cu
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th8 c6 QCL. Thiét bi dau cudi da dwoc tao chu hinh tin hidu CSI-RS tuong tmg c6 thé thu
tin hiéu CSI-RS tuong (g bing cich sir dung chiim thu dwoc cé hiéu suét t6t nhét trong
s& cac chum thu duge duge st dung dé do (khdi, nhém, va tap hop nhém) NR-SS tring
v6i QCLed-NR-SS-ID. Théng qua thao tic nay, thiét bi ddu cudi thu tin hiéu CSI-RS vai
l4n trong lic dang thay d6i cac chum thu dugc, bd qua thao tac tim kiém c4c chum thu
duge d& tir d6 c6 thé tim ra tin hiéu CSI-RS t6i wu va thu hiéu sudt CSI-RS, va c6 thé
ngay lap ttrc tim ra hiéu sudt CSI-RS ti wu bing cach st dung cic chim ma thiét bi dau
cudi st dung dé thu tin hiéu NR-SS. Nho do, thiét bi dau cudi c6 thé giam muec tiéu thu

cong sudt va do tré do phép do.

QCLed-CSI-RS-ID

r
m1 oA

Tin hiéu CSI-RS tuong Gng 1a ID cia mot QCLed-CSI-RS cu thé c6 QCL. Thiét bi
dAu cubi di duoc tao cAu hinh tin hiéu CSI-RS twong tng c6 thé thu tin hiéu CSI-RS
twong (mg bang cach str dung chim thu duge c6 hiéu sudt tot nhét trong s6 cic chiim thu
dugc duge st dung dé do QCLed-CSI-RS tring véi QCLed-CSI-RS-ID. Thong qua thao
tac nay, thiét bi diu cudi thu tin hiéu CSI-RS vai 1an trong lic dang thay d6i cac chum
thu dugc, bd qua thao tac tim kiém céc chum thu dugc dé tir d6 c6 thé tim ra tin hidu
CSI-RS tbi wu va thu hiéu sudt CSI-RS, va c6 thé ngay l4p tirc tim ra hidu suit CSI-RS
tbi wu bing cach st dung cic chum ma thiét bi dau cudi st dung dé thu tin hiéu
QCLed-CSI-RS. Nhor d6, thiét bi dAu cubi c6 thé giam mirc tiéu thu cong sudt va do tré

do phép do.

Numerology-ID

ID cua tri s6 ma trong d6 thong tin CSI-RS tuong ting duge truyén.
Phuong an 3:

Céu hinh CSI-RS ¢6 thé c6 dang toan b hodc mot phan cia cac diy sau day.
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CSI-BS-Cell-Config-List .=

intra-cel lUselnd
csi-rs-config-list

}

CSI-RS-Config :i=
antennaPortsCount
csi-rs-time-config
csi-rs-freg-config
csi-rs-neas-config
csi-=rs-RE-mapping

y-£

csi-rs-ID

qcl-1D

ycled-MR-SS-1D
qcled-CSI-RS-ID-List
muerology-ID

SEQUEMCE (SIZE (1. .waxcsirscell)) OF CSI-BS-Cell-Config.,

CSI-BES-Cell-Config ::=  SEQUEMCE{
release WULL,
setup SEQUENMCE {
physCel 11D INTEGER (0..W_pcid),

BOOLEAM,
CSI-RS-Config-List,

(SI-BS-Config-List ::= SEQUENCE (SIZE (1..maxcsirscfg)) OF CSI-RS-Confis,

SEQUENCE {

EMUMERATED {anl, an2, and, ang. anl6, . M_ancnt},
CSI-BS-Time-Config:
CSI-BS-Fregq-Config,
CSI-RS-Heas-Config,
CSI-BS-RE-napping.,

INTEGER (-N_negpc. N_pospc),
CSI-RS-1D,

QCL-1D,

QCLed-NR-S8-1D,
QCLed-CSI-RS-ID-List.,
Muwerology-1D,

}
CSI-BS-Time-Config ' := SEGUENCE{
subframeConfig SubframeConf iz,
nr-ss-hased-timeoffset  MB-S3-based-time-offset,
NE-SS-offset-indicator  BOOLEAN.
tineOffset INTEGER (0..N_to),
reriodicity Periodicity:
perindicity-ID Periodicity-ID,
}
CSI-BS-Freq-Config ii= SEQUENCE{
freqConfizglist FregConfizglist,
frequency0ffset INTEGER (0.M_fo),
}
CSI-BS-Meas-Confiz::= SEQUEMCE{
peasinit INTEGER (0. M_munit),
muherofpeasinits INTEGER (0. H_umunits),
weaskap INTEGER (0. N_mgap),
weashindow IMTEGER (0..N_uwindow),

NR-SS-based-time-offset

Gi4 tri d6 16ch néu sy dinh thoi cta tin hiéu CSI-RS twong g 12 d6 1éch twong tng

so v6i mot tin hiéu NR-SS cu thé.
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Trong sang ché nay, NR-SS cu thé 13 tin hiéu NR-SS ma trong d6 tin hiéu CSI-RS
twong tng c6 QCL, va thong tin nay c6 thé duoc xac dinh ngdm dinh bang cach theo ddi
thiét bi d4u cubi, hodc c6 thé dugc chi bao rd rang & trong tin hiéu QCLed-NR-SS-ID s&
duge truyén.

NR-SS-offset-indicator

Thong tin chi bio chi bao ring d6 1éch thoi gian cua tin higu CSI-RS tuong tng 13
dd 18ch so v&i mot tin hiéu NR-SS cu thé ¢ QCL. Néu thong tin chi bdo nay cé gia tri
dung, thi sy dinh thoi cia tin hiéu CSI-RS tuwong Gng twong Gng véi do 1éch so véi mot
tin hi€u NR-SS cy thé c6 quan hé QCL véi tin hiéu CSI-RS twong ttng, con néu thong tin
chi bdo nay c6 gia tri sai, thi sy dinh thoi cua tin hi¢u CSI-RS tuong tUng tuong ung véi
gia tri d6 1éch so vadi ranh gidi khung (khung vo tuyén, khe thoi gian, ky hi€u, ...).

CSI-RS-RE-mapping

Chi s6 cho phép tin hiéu CSI-RS tuong tmg biét dugc quy tic anh xa dé tim kiém
RE duogc truyén. Néu phuong phép (bang) cu thé dwoc xac dinh trong tiéu chudn, thi thiét
bi ddu cubi va tram co s& co thé dung chung anh xa mdt cach lién tiép va ¢6 hiéu qua
bing cach trao ddi chi sb.

Periodicity-1D

Gia tri thuc cta chi s6 hodc chu ky ma trong d6 thong tin CSI-RS tuwong Gng chi béo
chu ky lap lai.

Phuong an 4:

CAu hinh CSI-RS ¢6 thé c6 dang toan bd hodc mot phan clia cac diy sau ddy.
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CSI-BS-Cell-Config-List {:=

cei-rs-config-List
antennaPortsCount
p-C
muserology-1D
periodicity-ID
}

CSI-BS-Config-List ii=

CSI-ES-Config @ :=
csi-rs-time-config
csi-rs-freq-config
csi~rs-neas-config
csi-rs-RE-mapping

csi-rs-ID

qcl-ID
qcled-MR-SS-1D
gcled-CSI-RS-1D-List

——

SEQUENCE (SIZE (1..maxcsirscell)) OF CSI-RS-Cell-Configs

CSI-RS-Lell-Config =  SEQUENCE{
release MJLL,
setup SEQUENCE {
phvsCelllD INTEGER (0..MH_pcid),
intra-cellllselnd BOOLEAN,

CSI-RBS-Confiz-List.
FEMUMEBATED {anl, an2, and, ang, anlf,.M_ancnt}.
INTEGER (-N_negpc...H_pospe),

Muerology-1D,
Periodicity-ID,

SEQUENCE (SIZE (1. .maxcsirsctg)) OF CSI-RS-Config,

SEQUENMCE {

CSI-RS-Tinme-Config.
CSI-B3-Freq-Config,
CSI-RS-Meas-Config.
CSI-RS-RE-mapping.
CSI-RS-ID.
QCL-1D,
QCLled-HR-SS-1D,
OCLed-CSI-BS-1D-List,

}

CSI-BS-Time-Config ::= SEQUENCE{
subfrapeConfig SubfrapeConfig,
nr-ss-hased-tinmeoffset HR-SS-bhased-tipe-offset,
HR-SS-offset-indicator  BOOLEAN,

tinelffset INTEGER (0..H_to),

H

CSI-BS-Freq-Config ::= SEQUENCE{
freqConfiglist FreqConfiglist,
frequency0ffset INTEGER (0..MN_fo),

}

CS1-BS-Meas-Config: = SEQUEMNCE(
weasUnit INTEGER (0. M_gunit),
muhernfueasinits INTEGER (0. H_munits),
neasGayp INTEGER (0. M_ngap),
measindon IMTEGER (0. .N_umindow),

Phuong an da dugc mé ta trén day twong ung voi vi du trong d6 thong tin chung tbi

da ma cac tai nguyén CSI-RS tuong tng déu co s& duge truyén tir thong tin cAu hinh cia

0, va thong tin ddc 14p ma chi cac tin hiéu CSII-RS tuong Ung c6 s€ dugc cung chp &

dang danh séch.
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Phuong 4n 5: Truyén tit ca cac thong tin tai nguyén

Theo phwong 4n ndy ciia sang ché, cic tai nguyén cia tat ca cac tin hiéu CSI-RS

33/140

duoc tao cAu hinh riéng biét khi tram co s6 tao cau hinh cho thiét bi dau cudi dé theo ddi

tin hiéu CSI-RS.

CSI-RS-Cell-Config-List
CSI-RS-Config-List,
CSI-RS-Config-List ::=

CSI-RS-Config :t:=
release
setup
intra-cellUselnd

physCel 11D

antennaPortsCount
resourceConfiglist
subframeConfiglist
freqConfiglist
periodicity
p-C
csi-rs-1DList

}

ResourceConfisglist::

subframeConfigList::

FreqConfiglist::=

CSI-RS-IDList::=
csirsid),

)

R SEQUENCE (SIZE (l..maxcsirscell)) OF
SEQUENCE (SIZE (1. .maxcsirscell)}) OF CSI-RS-Config,

SEQUENCE{
HULL,
SEQUENCE {

BOOLEAN,

INTEGER (0.N_pcid),

ENUMERATED {anl, an2, and, an8, ani,..MH_ancnt},
ResourceConfiglist,

SubframeConfigList,

FreqConfiglist,

INTEGER (0.N_prd),
INTEGER (-N_negpc..N_pospc),
CSI-RS-1DList,

SECUENCE (SIZE (1..naxRcfg)) OF Integer (O.N_rcfg),

SEQUENCE (SIZE (1..maxsfcfeg)) OF Integer (0.N_sfcfer,

SEQUENCE (SIZE (1..maxfrcfg)) OF Integer (0.N_frcfg),
SEQUENCE (SIZE (1..maxcsirsid)) OF Integer {(D.H_

Phwong 4n 6: Truyén quan hé két ndi dwa vao tin hiéu NR-SS

Khi tao cAu hinh cho thiét bi ddu cudi dé theo d5i tin hiu CSI-RS, tram co s& ¢ thé

yéu ciu thiét bi diu cudi x4c dinh tai nguyén cia tin hiéu RS twong tmg (dudi day goi 1a

tin hiéu CSI-RS) theo su twong quan v&i mot tin hidu tham chiéu RS nhét dinh (tin hiéu

NR-SS hodc CSI-RS, duéi day goi 1a tin hiéu NR-SS). Theo phuong 4n nay cla sang ché,

cac tin hidu CSI-RS cé cing mot do 1éch so véi tit ca cac tin hidu tham chiéu NR-SS

duoc tao cdu hinh ma khong cin thong bao ID clia tin hidu tham chiéu NR-SS c¢6 su

tuong quan v6i mot tin hiéu CSI-RS cu thé. Theo phuong an tuong mg cia sang ché,
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Fig.5A thé hién su twong quan nay.

CSI-RS-Cell-Config-List ::= SEQUENCE (SIZE (l..maxcsirscell)) OF
CSI-RS-Config-List,
CSI-RS-Config-List ::= SEQUENCE (SIZE (1..maxcsirscell)) OF CSI-RS-Config,
CSI-RS-Config::= SEQUENCE{
release NULL,
setup SEQUENCE {
physCellID INTEGER (0..N_pcid),
timeOf fset INTEGER (0.N_to),
frequencyOf fset INTEGER (0..N_fo),
periodicity INTEGER (D..N_prd),
numerology Humerology,
scrambling_ID Scrambling-1D,
measlnit INTEGER (Q0.N_munit),
nunberofmeaslnits INTEGER (0.H_munits),
neasGap INTEGER (0..H_nzap),
csi-rs~-1DList CSI-RS-IDList,
h
CSI-RS-IDList::= SEQUENCE (SIZE (1..maxcsirsid)) OF Integer (0..N_
csirsid),
h

Thiét bi dau cudi da thu duoc (d3 dugce tao cdu hinh) thong tin cdu hinh CSI-RS ¢
thé tim ra quy tic ma mdt hoic nhiéu tin hiéu CSI-RS dugc tao cdu hinh khi 4p dung
phuong an nay cho 6 ma tin hi¢u CSI-RS tuong g dugc tao c4u hinh cho 6 @6. Trong
truomg hop nay, mot hodc nhidu tin hiéu CSI-RS cé thé ¢6 thong tin chung (chu ky, tin
hiéu NR-SS c¢6 quan h¢ QCL, ID xéo trdn, tri sb, va céac céng anten) va thong tin doc lap
(vi tri truyén tin hi€u CSI-RS va cac céng anten). Thiét bi du cubi c6 thé dua vao thong
tin cAu hinh dé tim ra thong tin doc 1ap, hodc ¢ thé phan biét va thu céc tin hiéu CSI-RS
trong Gmg théng qua mot thao téc nhit dinh sir dung cac thong s6 dugc cung cép tir théng
tin cAu hinh. Ly mét vi du v& thao tdc nhu vy, thiét bi dau cubi c6 thé tim ra va do vi tri
tin hi€u CSI-RS theo cac phuong phap sau day.

1) Tim ra diém tham chiéu @& truyén tin hiéu CSI-RS ndm & vi trf cch mot do léch
(thoi gian/tin s6) so v6i tin hidu NR-SS do dugce

2) Tim ra yéu cau can phai thu mot tin hi¢u CSI-RS ¢6 kich thude measUnit so voi
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diém tham chiéu twong tmg

3) Tim ra y&u ciu cin phai thu tong s6 numberofmeasUnits tin hi¢u CSI-RS

4) Tim ra measGap gifta cac tin hiéu CSI-RS tuong trng

5) Tim ra ID tuong Gmg cua cac tin hiéu CSI-RS tir csi-rs-IDList

6) Tim ra phién ban truyén lai cta céc tin hiéu CSI-RS twong tng theo don vi chu
k¥ trén ciing mot tai nguyén tan sd.
Phwong an 7: Truyén quan hé két nbi dwa vao tin hiéu NR-SS

Khi tao cdu hinh cho thiét bi dAu cudi dé theo d&i tin hiéu CSI-RS, tram co 56 c6 thé
yéu ciu thiét bi diu cubi xac dinh tai nguyén cua tin hidu RS tuong Gng (dudi day goi la
tin hiéu CSI-RS) theo sy twong quan véi mot tin hi€u tham chiéu RS nhét dinh (tin hiéu
NR-SS ho#c CSI-RS, duédi day goi 1a tin hi¢éu NR-SS). Theo phuong 4n nay cua sang ché,
mot hodc nhidu tin hiéu CSI-RS ¢6 ciing mot d6 1éch so vdi tt ca cac tin hidu tham chiéu
NR-SS duoc tao ciu hinh theo ché d6 mot-nhidu ma khong can thong bao ID cia tin hiéu
tham chiéu NR-SS cé sy twong quan véi mét tin hiéu CSI-RS cu thé. Theo phuong 4n

tuong tmg cla sang ché, Fig.5B va Fig.5C thé hién su tvong quan nay.
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CSI-RS-Cell-Config-List
CSI-RS-Config-List,
CSI-RS-Config-List ::=

CSI-RS-Config ::=

release

setup
physCel 11D
csi-rs-rsc-List
periodicity
numerology
scramhl ing_ID
measlnit
nunberofneaslnits

mneasGap

b

CSI-RBS-rsc-List::=

tineOf fset

frequencyOf fset

re_mapping
csi-rs-1D

b
y

= SEQUENCE (SIZE (1..maxcsirscell)) OF
SEQUENCE (SIZE (1. .maxcsirscell)) OF CSI-RS-Config,

SEQUENCE{

NULL,

SEQUENCE
INTEGER (0.N_pcid),
CSI-RS-rsc-List,
INTEGER (0..N_prd),
Humerolosgy,
Scrambling-1D,
INTEGER (0.H_munit),
INTEGER (0.H_munits),

INTEGER (Q..N_mgap),

SEQUENCE (SIZE (1. .maxcsirscfg)) OF CSI-RS-rsc,

CSI-RS-rsc = SEQUENCE{

INTEGER (0..N_to),

INTEGER (0.N_fo),

RE_mapping,
CSI-RS-ID,

Phuong 4n 8: Quan hé két ndi dya vao tin hidu NR-SS va truyén ID ciia tin hi¢u NR-SS

c6 quan hé¢ két nd1 nay

Khi tao cdu hinh cho thiét bi dau cudi dé theo dbi tin hiéu CSI-RS, tram co s& c6 thé

yéu cau thiét bi diu cudi x4c dinh tai nguyén ciia tin hiéu RS twong tng (duéi day goi la

tin hiéu CSI-RS) theo su twong quan véi mot tin hidu tham chiéu RS nhat dinh (tin higu

NR-SS hodc CSI-RS, dudi day goi la tin hi€u NR-SS). Theo phuong 4n nay cua sang ché,

mot hodic nhiéu tin hiéu CSI-RS cé céc dd 1éch khac nhau so véi céac tin hi€u tham chiéu

NR-SS duge tao cAu hinh bing cach thong béo ID ciia tin hiéu tham chiéu NR-SS c6 su

trong quan véi mot tin hiéu CSI-RS cu thé. Theo phuong 4n tuong Ung cla séng ché,

Fig.5B va Fig.5C thé hién su tuong quan ndy.

C-36-



51756

37/140

CSI-RS-Cell-Config-List
CSI-RS-Config-List,
CSI-ES-Config-List ::

1}

CSI-RS-Config ::=

release

setup
physCelllD
csi-rs-rsc-List
periodicity
nunerology
scramhling_ID
measlnit

nunberofmeaslnits
neasGap

h
CSI-RS-rsc-List::=

CSI-RS-rsc ::=
timeOffset
frequencyOf fset
re_fiapping
¢si-rs-1D
gcled-NR-SS-1D
qcled-CSI-RS-ID-List

-

SEQUENCE (SIZE (1..maxcsirscell)) OF

SEQUENCE (SIZE (1. .maxcsirscell)) OF CSI-RS-Config,

SEQUENCES

NULL,

SEQUENCE {
INTEGER (0.N_pcid),
CSI-RS-rsc-List,
INTEGER (0..H_prd),
Numerology,
Scrambling-ID,

INTEGER (0.M_munit),
INTEGER (0..N_mumnits),
INTEGER (0..N_ngap),

SEQUENCE (SIZE (1..maxcsirscfg)) OF CSI-RS-rsc,

SEQUENCE{

INTEGER (0..N_to),

INTEGER (0..H_fo),
RE_napping,
CSI-ES-1D,
QCLed-NR-SS-ID,
QCLed-CSI-RS-I1D-List,

Thiét bji déu cubi di thu dwoc thong tin ndy cé thé xac dinh cac tai nguyén CSI-RS
tir tin hiéu NR-SS c6 ID ctia mot tin hiéu NR-SS cu thé, va c¢6 thé thu tin hiéu CSI-RS ¢

su twong quan véi tin hiéu NR-SS tuong tng bang cach str dung cac chum thu ctia thiét

bi UE c¢6 hiéu suét tdi wru khi thu tin hiéu NR-SS twong tng.

Fig.6 thé hién phuong phap cép phat tai nguyén khi tin hi¢u CSI-RS duge tao chu

hinh ¢6 su trong quan véi tin hiéu SS ¢ tir trudce theo phuong an thuc hién sang ché.

Duwa vao Fig.6, c6 thé nhan théy réng néu tin hiéu CSI-RS cén duoc tao cAu hinh c6

su twrong quan v6i tin hiéu SS c¢6 tir trudce, thi phuwong phap cAp phat tai nguyén nhu vay

c6 thé dugc thuc hién dé dang bing cach st dung do léch chir khong phai 1a sé hiéu ctia

khung con cu thé.
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Thong tin ciu hinh CSI-RS tuong tmg c6 thé xuét hién trén kénh PBCH dugc thé
hién trén hinh vé& hodc trén mot kénh diéu khién/kénh dir lidu nhét dinh (PDCCH/PDSCH)
duoc chi dinh béi kénh PBCH), va c6 thé duge truyén dén thiét bi ddu cudi thong qua cac

tin hiéu, nhu PHY/MSC/RRC/RLC.

Ngoai ra, thong tin cdu hinh CSI-RS tuong tmg duge phan chia, va mot phin coa
théng tin cAu hinh nay c6 thé xuit hién trén kénh PBCH, va mot phan khac clia théng tin
cu hinh nay c6 thé xuit hién trén mot kénh didu khidn/kénh dir liéu nhit dinh
(PDCCH/PDSCH) dugc chi dinh bdi kénh PBCH. Ngoai ra, mot phin khic nita cta
théng tin cdu hinh nay cé thé duoc truyén dén thiét bi d4u cudi théng qua cic tin hiéu,

nhu PHY/MSC/RRC/RLC.

Fig.6 thé hién phuong phap cip phat cic tai nguyén tap hop nhém CSI-RS theo do
1éch dua vao nhém SS, phuong phap cip phat cic tai nguyén tip hgp nhém CSI-RS theo
d6 1éch dwa vao khéi SS, va phuong phap cp phét cac tai nguyén nhém CSI-RS theo do
léch dya vao khéi SS.

Fig.7 thé hién phwong phap cdp phat tai nguyén khi tin hiéu CSI-RS dugc tao ciu

hinh cé su twong quan véi tin hiéu SS c6 tr trudce theo phuong an thuc hién sang ché.

Duva vao Fig.7, cé thé nhan théy rﬁng néu tin hiéu CSI-RS can duge tao cAu hinh c6
su twong quan v6i tin hiéu SS ¢6 tir trude, thi phuong phéap cip phat tai nguyén nhu vay
c6 thé duoc thuc hién d& dang bang cach sir dung d6 1éch chir khong phai 13 sd hiéu cia

khung con cu thé.

Thong tin cdu hinh CSI-RS twong ng c6 thé xudt hién trén kénh PBCH dugc thé
hién trén hinh v& hodc trén mot kénh diéu khién/kénh dit liéu nhat dinh (PDCCH/PDSCH)
duoc chi dinh bodi kénh PBCH, va c6 thé dugc truyén dén thiét bi dau cudi thong qua cac
tin hiéu, nhu PHY/MSC/RRC/RLC.

Ngoai ra, théng tin cdu hinh CSI-RS twong tng dwgc phan chia, va mot phan cia
thong tin cdu hinh nay c6 thé xudt hién trén kénh PBCH, va mot phén khac cua thong tin
cdu hinh nay c6 thé xuét hién trén mot kénh didu khién/kénh dit liéu nhét dinh
(PDCCH/PDSCH) dugc chi dinh boi kénh PBCH. Ngoai ra, mot phan khéc nita cta

thong tin cAu hinh nay c6 thé duge truyén dén thiét bi dau cudi thong qua cac tin hiéu,
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nhu PHY/MSC/RRC/RLC.

Fig.7 thé hién phuong phap cip phét cac tai nguyén nhom CSI-RS theo do 1éch dya
vao tAp hop nhém SS, phuong phéap cip phét céc tai nguyén khéi CSI-RS theo dd léch
dwa vao tip hop nhém SS, va phwong phéap cdp phét cac tai nguyén khéi CSI-RS theo d6

léch dua vao nhém SS.

Khi st dung cac do léch nhu da dugc mo ta trén day dua vao cdc hinh v€ tir Fig.5A
dén Fig.5C, Fig.6, va Fig.7, tram co s& ¢6 thé cip phat cac tai nguyén CSI-RS cho thiét bi

dAu cubi (hodc céc thiét bi diu cudi) theo cac phuwong phap sau day.

1. Chi béo loai dugc tham chiéu cta tin hiéu RS (tic 13, tAp hop nhém SS = 0, nhém
SS =1, khéi SS = 2) + d0 1éch (# cua cac khung con/cac khe thoi gian/céc ky hi€u, thoi

gian, tan so, ...)

- Vé6i phuong an tuy chon nay, thiét bi UE c6 thé tim ra khdi/nhém/tap hop nhém
CSI-RS dya vao tin hi¢u RS dugce tham chiéu.

- Vi phuong 4n tuy chon nay, thiét bi UE ¢ thé biét ring tin hiéu CSI-RS trén mot
tai nguyén cu thé s& duoc truyén bang chum giéng nhu chim truyén tin hiéu RS duge
tham chiéu.

2. Chi bao tai nguyén cu thé cua loai duoc tham chiéu cta tin hiéu RS (ttc 13, tai
nguyén cta diém tham chiéu cta tap hop nhém/nhém/khéi SS) + d6 léch (# clia céac
khung con/céc khe thoi gian/cac ky hiéu, thoi gian, tan s, ...)

- V&1 phuong an tuy chon nay, thiét bi UE ¢6 thé tim ra khbi/nhom/tap hop nhém
CSI-RS dya vao vi tri tai nguyén dugc tham chiéu.

- Vi phuong 4n tuy chon nay, thiét bi UE c6 thé biét ring tin hiéu CSI-RS trén mot
tai nguyén cu thé s& dugc truyén bang chum gidng nhu chum truyén tin hiéu RS duoc
tham chiéu

i. tire 13, ngay ca khi tai nguyén tham chiéu nim & gitta tin hiéu RS dugc tham chiéu,
tin hiéu CSI-RS s& duge truyén trén cac chim gidng nhau lién tiép sau tai nguyén tham
chiéu.

- Véi phuong 4n tuy chon ndy, mang cé thé cap phat chi mot phan cua cac tin hiéu
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RS dugc tham chiéu duéi dang 1a tin hi€u CSI-RS.

3. Chi béo tai nguyén cu thé cia loai dugc tham chiéu cua tin hiéu RS (tac 1a, tai
nguyén cia diém tham chiéu cta tip hop nhém/nhém/khdi SS) + d6 léch (# cla céac
khung con/cac khe thoi gian/cac ky hiéu, thoi gian, tin s, ...) + tai nguyén

end-of-CSI-RS

- V6i phuong 4n tuy chon nay, thiét bi UE c6 thé tim ra khdi/nhém/tdp hop nhém

CSI-RS dua vao vi tri tai nguyén dugc tham chiéu.

- V6i phuong an tuy chon nay, thiét bi UE c6 thé biét ring tin hiéu CSI-RS trén mot
tai nguyén cu thé s& dugc truyén bang chum giéng nhu chiim truyén tin hiéu RS duoc

tham chiéu
i. tte 13, ngay ca khi tai nguyén tham chiéu nim & gifta tin hiéu RS dugc tham chiéu,
tin hiéu CSI-RS s& dugc truyén trén cic chim giéng nhau lién tiép sau tai nguyén tham
chiéu.
Vé6i phwong 4n tuy chon nay, mang c6 thé cip phét chi mot phén cua cic tin hiéu

RS duoc tham chiéu duéi dang 13 tin hidu CSI-RS.

4. Chi bao loai dugc tham chiéu cta tin hiéu RS (tic 13, tAp hgp nhém SS = 0, nhém
SS =1, khéi SS = 2) + Chi béo tin hiéu CSI-RS (tic 13, tip hop nhém CSI-RS = 0, nhém
CSI-RS = 1, khéi CSI-RS = 2) + d6 léch (# ctia cac khung con/cac khe thoi gian/cc ky

hi€u, thoi gian, tan so, ...)

- Vi phuong an tuy chon ndy, thiét bi UE c6 thé tim ra khéi/nhém/tap hop nhém
CSI-RS dya vio tin hi¢u RS dugc tham chiéu.

- V6i phuong 4n tuy chon nay, thiét bi UE c6 thé biét rang tin hiéu CSI-RS trén mot
tai nguyén cu thé s& duoc truyén bang chiim gidng nhu chim truyén tin hiéu RS duge
tham chiéu.

5. Chi béo tai nguyén cu thé cia loai dugc tham chiéu cua tin hiéu RS (ttc 13, tai
nguyén ctia diém tham chiéu cta tip hop nhém/nhém/khdi SS) + Chi bao loai duge tham
chiéu cta tin hiéu RS (tac 1a, tap hop nhom SS = 0, nhém SS =1, khoi SS = 2) + Chi bao
tin hiéu CSI-RS (ttc 1a, tdp hgp nhém CSI-RS = 0, nhém CSI-RS = 1, khbéi CSI-RS = 2)
+ d06 1éch (# cta cac khung con/cac khe thoi gian/cac ky hiéu, thoi gian, tan sb, ...) + tai
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nguyén end-of-CSI-RS

- V6i phuong 4n tuy chon nay, thiét bj UE c6 thé tim ra khbi/nhém/tap hop nhém

CSI-RS dya vio vi tri tai nguyén dugc tham chiéu.

- Vi phuong an tuy chon nay, thiét bj UE c6 thé biét ring tin hi¢u CSI-RS trén mot
tai nguyén cu thé s& dugc truyén bang chum gidng nhu chiim truyén tin hidu RS duge

tham chiéu

i. tire 13, ngay ca khi tai nguyén tham chiéu nim & gitta tin hiéu RS dugc tham chiéu,
tin hiéu CSI-RS s& dugc truyén trén cdc chum gidng nhau lién tiép sau tai nguyén tham
chiéu.

- Vé6i phuong 4n tuy chon nay, mang c6 thé cip phat chi mot phan cla cic tin hiéu

RS duoc tham chiéu dudi dang 14 tin hiéu CSI-RS.

C-2. CAu hinh do dya vio tin hiéu phat rong (thong tin hé théng chinh, thong tin hé

théng, tin hiéu phat rong, tin hi¢u truyén da phuong, ...)

Phuong phap duogc thuc hién bang tram co sé dé cung cip théng tin RS cla 6 twong
tg can duge do cho nhidu thiét bi ddu cudi va cac thiét bi ddu cubi khong x4c dinh dudi

dang kénh phat rong hodc tin hi¢u phat rong

Theo phuong 4n thue hién sang ché, thiét bi ddu cudi c6 thé c6 thong tin cdu hinh
cta tin hiéu RS trén mo6t kénh phat rdng hodc thong bdo phat rong nhét dinh cin dugc

truyén.

Thong tin CSI-RS & trong thong béo tuong tng can dugc truyén c6 thé 12 mot phan

ctia nhiéu thong tin khac nhau nhu di dugc mb ta trén day.

Fig.8, Fig.9, va Fig.10 thé hién tp hop nhém PBCH st dung d6 1&ch dé tao ciu
hinh t4p hop nhém, nhém, va khéi CSI-RS theo céc phwong 4n thuc hién sang ché.

Dua vao Fig.8, Fig.9, va Fig.10, néu tin hiéu CSI-RS duoc tao ciu hinh trén mot
kénh phét rong nhét dinh c6 su tuong quan v6i kénh phét rong tuong ung (vi du, néu
duge truyén bang cac chum giéng nhau hodc néu chiém giit cac khdi tai nguyén c6 kich
thudc gidng nhau), thi phuong phap cdp phat tai nguyén nhu vay cé thé dugc thue hién

dé dang bang cach st dung do l1&ch chtr khéng phai 13 s6 hiéu cua khung con cu thé.
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Thong tin cdu hinh CSI-RS tuong tng c6 thé xut hién trén kénh PBCH dugc thé
hién trén hinh v& hodc trén mdt kénh didu khién/kénh dit liéu nhét dinh (PDCCH/PDSCH)
dwoc chi dinh boi kénh PBCH, va c6 thé duge truyén dén thiét bi dAu cudi thong qua cac

tin hi¢u, nhu PHY/MSC/RRC/RLC.

Ngoai ra, thong tin cdu hinh CSI-RS tuong tng dugc phin chia, va mt phén cia
thong tin cAu hinh nay c¢6 thé xuit hién trén kénh PBCH, va mdt phén khac cta théng tin
chu hinh ndy c6 thé xudt hién trén mdt kénh didu khién/kénh dir liéu nhit dinh
(PDCCH/PDSCH) duogc chi dinh bdi kénh PBCH. Ngoai ra, mot phan khac nita cia
thong tin cdu hinh nay c6 thé dugc truyén dén thiét bi dau cudi thong qua cic tin hiéu,

nhu PHY/MSC/RRC/RLC.

Aza

Fig.8 cé thé thé hién réng khdi PBCH st dung do 1éch dé tao cAu hinh tap hop
nhém, nhém, va khbi CSI-RS.

Fig.9 c6 thé thé hién ring nhém PBCH st dung do léch dé tao céu hinh tap hop
nhém, nhém, va khdi CSI-RS.

Fig.10 c6 thé thé hién ring tip hop nhom PBCH sir dung d0 1éch dé tao c4u hinh tap
hop nhém, nhém, va khdi CSI-RS.

Trong trudng hop nay, thiét bi dau cudi va tram co s& cd thé ngam dinh biét rang
céac tai nguyén cau hinh twong ng stt dung cac chim cla tram co s& giong voi cdc chum
cia PBCH (theo tiéu chuan), hodc théng tin chi bao dugc st dung, va tram co s& khap

noi c6 thé biét diéu nay théng qua thong tin chi bao tuong tmg (vi dy, 1 bit).

Ngoai ra, kénh PDSCH Ia tin hi€u dugc truyén lién tuc trong mot khoang thoi gian
ngén & trong 6, va dé tiét kiém nang luong, kénh nay co thé khong chia tin hiéu CSI-RS
twong img moi luc. Trong trudng hop nay, viéc kénh PDSCH tuong Gng c6 chira tin hi¢u

CSI-RS hay khong c6 thé duoe chi bao bing 1 bit s& duge truyén dén kénh PBCH.

Néu mubdn tiét kiém ning luong hét muc, thi kénh PBCH c6 thé c6 thong tin t61
thiéu can thiét d8 tim ra tin hiéu CSI-RS, vi du, d6 1éch, va c6 thé khong c6 cic thong tin
khac.

Fig.11A va Fig.11B thé hién tram co so chiém gift tai nguyén lién két xubng dé

truyén thong tin cdu hinh dé do tin hiéu CSI-RS bing cach st dung kénh phat rong, va
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tao cAu hinh cho thong tin dé do tin hiéu CSI-RS cho thiét bi dau cudi trén tai nguyén lién

két xubng twong tng theo cac phuong 4n thuc hién sang ché.

Dua vao Fig.11A, tram co s c6 thé chiém giit tai nguyén lién két xudng dé truyén
thong tin cAu hinh d& do tin hiéu CSI-RS bing cach sir dung mot kénh phat rong nhét
dinh, va c6 thé tao cdu hinh cho théng tin dé do tin hiéu CSI-RS cho nhiéu thiét bi dau
cubi va céc thiét bi diu cudi khong x4c dinh (hodc thiét bi ddu cudi x4c dinh) trén tai

nguyén lién két xubng tuong tng.

Thong tin ciu hinh CSI-RS twong tng c6 thé xuit hién trén kénh PBCH duoc thé
hién trén hinh v& hodc trén mot kénh didu khién/kénh dit liéu nhat dinh (PDCCH/PDSCH)
duoc chi dinh bdi kénh PBCH, va c6 thé duge truyén dén thiét bi diu cudi thong qua cic

tin hiéu, nhu PHY/MSC/RRC/RLC.

Ngoai ra, thong tin ciu hinh CSI-RS twong ting duge phan chia, va mot phén ctia
thong tin cdu hinh nay c6 thé xut hién trén kénh PBCH, va mot phan khac ctia thong tin
céu hinh ndy cé thé xudt hién trén mot kénh diéu khién/kénh dir liéu nhat dinh
(PDCCH/PDSCH) dugc chi dinh bdi kénh PBCH. Ngoai ra, mot phan khic nita cia
thong tin cdu hinh nay c6 thé duoc truyén dén thiét bi dau cudi thong qua céc tin hiéu,

nhu PHY/MSC/RRC/RLC.

Trén kénh PBCH, mot thong tin chi bao nhét dinh chi bao ring kénh didu khién
hodc kénh dir liéu (PDCCH/PDSCH), thong tin 1ap lich biéu tai nguyén, va cac tai
nguyén twong Gng (PDCCH/PDSCH) c6 thong tin cip phat CSI-RS c¢6 thé xudt hién trén
kénh d6.

Dua vao Fig.11B, cdu tric khung va thi tuc ma theo d6 thong tin chung cua tin hiéu
CSI-RS duoc tao cAu hinh trén kénh phat rong va thong tin chi tiét cta tin hiéu CSI-RS
duoc tao ciu hinh béng cach st dung cac tin hiéu PHY/MAC/RLC/RRC danh riéng, va
thiét bi ddu cudi két hop hai loai théng tin nay dé do tin hiéu CSI-RS.

Theo phuong 4n dugc thé hién trén Fig.11B, mang cung cap thong tin chung ma cac
tai nguyén CSI-RS déu cé thong qua kénh phat rong, va cung cAp thong tin cdu hinh tai
nguyén cua cic tin hiéu CSI-RS cu thé biang cach st dung cac tin hiéu

PHY/MAC/RLC/RRC danh riéng. Theo phuong an tuong ing cua sang ché, do léch gitta
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tin hiéu NR-SS va nhom (hoidc tAp hop nhém) CSI-RS duge cung cp bang cach sir dung
kénh PBCH, va don vi do CSI-RS cu thé, trj sb, va théng tin vé cbng anten truyén tin

hiéu CSI-RS dugc cung cip dudi dang 13 cac tin hiéu danh riéng.

Mang c6 thé phan tin thong tin cAu hinh CSI-RS bt ky khong theo phuong 4n d3
duge mo ta trén day dén thiét bi dau cudi théng qua kénh phat rong, kénh diéu khién hoic

kénh dit liéu, va cung c4p c4c thong tin d3 dwoc phén tan cho thiét bi dau cudi.
C-3. Chu hinh do dya vao tin hiéu c6 thé tu phat hién duogc

Phuong phap ma trong d6 tram co s& khong cung cAp thong tin RS ciia 6 twong Ung
can duoc do cho nhidu thiét bi dau cubi va cac thiét bi dau cudi khong xac dinh théng qua
viée truyén tin hiéu, ma thiét bi ddu cudi tu phat hién cu hinh do bing cach st dung

phuong phap dugc quy dinh theo tidu chuin.

Theo phuong an thuc hién sang ché, néu mot tin hiéu RS nhét dinh dugc phat hién,

thi thiét bi diu cudi c¢6 thé ty phat hién va do cac tai nguyén CSI-RS.

1. Bo 1éch ¢b dinh cu thé d& phat hién khdi/nhém/tap hop nhom CSI-RS theo tai
nguyén ctia khbi/nhoém/tap hop nhom SS

Fig.12 1a luu db thé hién phuong phap bao céo két qua do theo cdu hinh RS cho
thiét bi dau cudi caa tram co s& phuc vu, thong tin dé do tin hiéu RS d3 duoc tao ciu hinh
ctia thiét bi d4u cubdi, va tinh trang cta thiét bi dau cudi theo phuong an thuc hién sdng

I'e
A

ché.

Dva vao Fig.12, ¢6 thé theo dbi thong tin cAu hinh cuda tin hiéu RS khic nhau ma
tram co s& phuc vu tao c4u hinh cho thiét bi dau cudi, thong tin dé do tin hiéu RS di dugc
tao cAu hinh cta thiét bi diu cudi, va bio céo Kkét qué do theo tinh trang cua thiét bi dau
cubi. Dua vao cac hinh vé& tir Fig.5A dén Fig.5C c6 thé nhén thiy ring, tram co s& phuc
vu ¢6 thé tao cu hinh cho céc thong tin RS khac nhau cho thiét bi ddu cudi nhim muc
dich do, va ngoai ra, va cling co thé tao cAu hinh cho diéu kién dé truyén bao céo két qua
do (Measurement Report, MR) & budc S1201. Nhu da duoc tao cAu hinh, thiét bi dau
cubi cb ging do cac tin hidu RS khac nhau & budc S1202, theo ddi diéu kién dé truyén
bao cao két qud do nhu da duoc tao cAu hinh & budc S1203, va bao cdo két qua do néu

didu kién nay duge dap ting & bude S1204.
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Béo cdo két qua do hodic théng bao yéu céu tao cdu hinh cho théng tin RS Type2 cé
thé c6 két qua do ddi v6i thong tin RS di dwoc tao cAu hinh, két qua do twong ing dugc
quan ly dua vao ID cuda d6i twong do, va ca tram co s& va thiét bi dau cudi déu c6 thé

nhén biét két qua do RS nao dugc sir dung dwa vao ID twong tng.

Fig.13 thé hién phuong 4n lién quan dén truong hop trong d6 tram co s& phuc vu
tao céu hinh cho thong tin cua cac tin hi€u RS khac nhau cho thiét bi dau cudi theo

phuong an thuc hién sang ché.

Dua vao Fig.13, tram co s& phuc vu tao c4u hinh cho théng tin ctia céc tin hiéu RS
khéc nhau cho thiét bi ddu cudi & bude S1301. Thiét bi dau cudi da dwoc tao cAu hinh
thong tin ctia cac tin hiéu RS khac nhau lién tuc thuc hién phép do trong 6 phuc vu va céc
6 lién ké co ban d6i v6i mot tin hidu RS & bude S1302 (tin hidu RS Typel, tic 13, tin
hiéu ddng bd hod), va néu mdot diu kién nhét dinh (Condition Type2) dugc dap tGng &
bude S1303, thi thiét bi diu cudi con thuc hién phép do dbi vé&i cac loai tin hiéu RS

Type2 khac nhau & budc S1304.

Dva vao Fig.13 co thé nhan théy réng, tram co s& phuc vu co thé tao cdu hinh cho
cac thong tin RS khac nhau cho thiét bi dAu cudi nhdm muc dich do, va ciing c6 thé tao
chu hinh cho mot didu kién nhit dinh (Condition Type2) dé thuc hién phép do dbi véi
céc loai tin hiéu RS khéc nhau. Ngoai ra, didu kién dé truyén bao co két qua do (dudi
day duoc goi 1a MR) ciing c¢6 thé duge tao ciu hinh. Diéu kién Condition_Type2 c6 thé 1a
gibng hodc khac v6i didu kién Condition MR, va diéu kién cu thé cho trudng hop niy c6

thé duoc truyén b.’?mg cach str dung loai tiéu chuin LTE hién nay tor Al dén A6.

Céu hinh do cho tin hiéu RS Type2 (ttc 13, tin hiéu CSI-RS) c6 thé théng bao cho
thiét bi ddu cudi biét ring c6 diéu kién Condition Type2 bang cich dua vio mot thong
tin chi bao nhét dinh (trc 13, indication_condition_Type2), va néu co théng tin chi bdo va
diéu kién nhu vay, thi thiét bi ddu cudi c6 thé do tin hidu RS tuong ting néu diéu kién nay
dugc dap Ung.

Ngoai ra, theo phuong 4n thyc hién sang ché, néu khéng c6 diéu kién
Condition_Type2, va su kién khdi ddng bao cio két qua do cho tin hiéu RS twong ting
khong dugc xac dinh cu thé mic du ciu hinh do cho tin hiéu RS Type2 (tic 13, tin hiéu

CSI-RS) d3 duoc tao ra, thi thiét bi dau cubi c6 thé thuc hién phép do tin hiéu RS Type2
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néu mot didu kién nhit dinh (Condition_Type2) dugc dap tng theo tinh trang ctia ban

than thiét bi dau cudi.

Thiét bi dAu cubi c¢b ging do cac tin hidu RS khac nhau nhu d3 duge tao cAu hinh,
theo d6i diéu kién dé truyén béo cdo két quéd do nhu da duoc tao cAu hinh dva vao két qua

do & bude S1305, va bao céo két qua do néu didu kién nay duge dap tng & bude S1306.

Béo c4o két qua do hoic théng bao yéu cau tao cu hinh cho thong tin RS Type2 c6
thé c6 két qua do dbi véi thong tin RS di dugc tao cu hinh, va két qua do twong (g
dugc quan ly dua vao ID cua dbi tuong do, va cd tram co s¢ va thiét bi dau cubi déu co6

thé nhan biét két qua do RS nao duoc st dung dwa vao ID tuong tng.

Néu c6 mdt hodc nhiéu tin hiéu RS khic c6 sy twong quan QCL véi tin higu RS
tuong tng (vi du, NR-SS), thi tram co s& c¢6 thé tao cdu hinh cho céc tin hiéu RS tuong

trng cho thiét bi diu cubi dudi dang théng tin RS Type2, va cb thé yéu cau do.

Fig.14 13 luu db thé hién phuong 4n lién quan dén truong hop trong d6 tram co s&
phuc vu tao cdu hinh cho théng tin cta tin hiéu RS Typel cho thiét bi dau cudi theo

phuong 4n thuc hién sang ché.

Dua vao Fig.14, tram co s& phuc vu tao cdu hinh cho théng tin cua tin hiéu RS
Typel cho thiét bi dau cubi & bude S1401. Thiét bi ddu cudi da dugc tao ciu hinh cho
théng tin cta tin hiéu RS Typel lién tuc thyc hién phép do trong 6 phuc vu va cac 6 lién
k& co ban dbi voi tin hiéu RS tuong tng & budc S1402 (tin hiéu RS Typel, tic 1a, tin
hiéu ddng bd hoa), va néu mdt didu kién nhét dinh (Condition Type2) dugc dép Gng &
bude S1403, thi thiét bi diu cudi thue hién viée truyén tin hiéu lién két 18n c6 bao cdo két
quéa do cta tin hiéu RS Typel hoic thong bio yéu ciu tao chu hinh cho thong tin RS
Type2 6 bude S1404.

Béo c4o két qua do hodc théng bdo yéu ciu tao cau hinh cho théng tin RS Type2 c6
thé 6 két qua do dbi v6i thong tin RS da dugce tao cAu hinh, két qua do twong Gmg dugc
quén ly dya vao ID cua dbi tuong do, va cd tram co s¢ va thiét bi dau cudi déu c6 thé
nhan biét két qua do RS nao dugc str dung thong qua IE twong ung.

Néu ¢6 mot hodc nhiéu tin hidu RS khac (vi du, CSI-RS) c6 su twong quan QCL véi

tin hiéu RS tuong tng (vi du, NR-SS), thi tram co s& c6 thé tao cu hinh cho céc tin hiéu
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RS twong tmg cho thiét bi dau cudi duéi dang thong tin RS Type2, va c6 thé yéu cau do.

Dua vao Fig.14 c6 thé nhéan théy réng, tram co s& phuc vu co thé tao cAu hinh cho
mdt didu kién nhit dinh (Condition_Type2) cho thiét bi dau cudi ddi véi két qua do ctia
mot tin hidu RS cu thé (Typel, tac la, tin hiéu déng b0 hoa) nhidm muc dich tao cdu hinh
cho mot tin hidu RS nhét dinh (Type2, tirc 13, tin hidu CSI-RS) cho thiét bi dau cudi
twong Gmg & budc S1405. Ngoai ra, didu kién dé truyén bao cao két qua do (dusi day goi
12 MR) ciing ¢6 thé duoc tao cAu hinh. Pidu kién Condition_Type2 c6 thé 14 gibng hoic
khéc véi didu kién Condition MR, va diéu kién cu thé cho truong hop nay co thé duoc

truyén bing cach sir dung loai tiéu chuén LTE hién nay tir Al dén A6.

\

Néu didu kién Condition Type2 dugc dap tng, thi thiét bi ddu cudi cé thé truyén

>

béo céo két qua do cho tin hiéu RS Typel (théng bao RRC/MAC/PHY), hodc c¢b thé
truyén théng bio yéu cdu tao cAu hinh cho thong tin RS Type2 (théng bdo
RRC/MAC/PHY). Tram co s& phuc vu da thu dugc bao cao hodc théng bao yéu cau tir
thiét bi diu cudi, néu c6 thé, co thé tao cAu hinh cho thong tin RS Type2 cho thiét bi diu
cudi tuong g, sao cho thiét bi dau cudi c6 thé thuc hién phép do hoidc bio cio dbi véi

tin hi€éu RS tuong tng.

Ngoai ra, theo phuong 4n thuc hién sang ché, néu khong cb didu kién
Condition_Type2, va cdu hinh do cho tin hiéu RS Type2 (ttc 13, tin hiéu CSI-RS) khong
duoce tao ra, thi thiét bi ddu cudi c6 thé yéu ciu tao ciu hinh cho thong tin RS Type2 néu
mot diéu kién nhit dinh (Condition Type2) dwgc dép tng theo tinh trang clia ban than
thiét bi dau cubi trong truomg hop nhét dinh trong d6 mong mudn dat duoc hiéu suit.

Tin hiéu RS Type2 c6 thé c6 thong tin vé 6 lién ké hodc chi c6 thong tin vé 6 phuc
vu.

Thiét bi d4u cudi ¢b ging do c4c tin hiéu RS khic nhau nhu di dugc tao céu hinh &
bude S1406, theo ddi didu kién dé truyén bao céo két qua do nhu di duogc tao c4u hinh
dwa vao két qua do & bude S1407, va bao céo két qua do néu diéu kién nay duoc dap tng
& budc S1408.

Fig.15 1a lwu dd thé hién phuong 4n lién quan dén truong hop trong d6 tram co s&

phuc vu tao cdu hinh cho théng tin cta tin hiéu RS Typel cho thiét bi ddu cubi theo
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phwrong 4n thue hién sang ché.

Dua vao Fig.15, a tram co s& phuc vu tao cAu hinh cho thong tin cua tin hiéu RS
Typel cho thit bi diu cubi & bude S1501. Thiét bi dau cubi di dugc tao cau hinh cho
théng tin cta tin hiéu RS Typel lién tuc thuc hién phép do trong 6 phuc vu va cic 6 lién
ké co ban dbi voi tin hidu RS tuong Gng (tin hidu RS Typel, tirc 13, tin hiéu dong bd hoa)
& bude S1502, va néu mot diéu kién nhét dinh (Condition Type2) duoc dép tng & budc
S1503, thi thiét bi ddu cudi truc tiép thuc hién viéc truyén tin hiéu lién két 1&n c6 bio céo
két qua do cua tin hiéu RS Typel hodc théng bio yéu cau tao c4u hinh cho théng tin RS
Type2 & bude S1504.

Dua vao Fig.15 cé thé nhan thdy ring, tram co s& phuc vu c6 thé tao ciu hinh cho
mot didu kién nhit dinh (Condition_Type2) cho thiét bi ddu cudi dbi véi két qua do ciia
mot tin hiéu RS cu thé (Typel, tuc 13, tin hiéu déng bd hoa) nham muc dich tao céu hinh
cho mot tin hiéu RS nhét dinh (Type2, tic 13, tin hiéu CSI-RS) cho thiét bi d4u cubi
twong (mg. Ngoai ra, didu kién dé truyén bao céo két qua do (duéi diy goi 1a MR) ciing
c6 thé duoc tao cdu hinh. Pidu kién Condition_Type2 c6 thé 1a gibng hodc khac véi diéu
kién Condition MR, va diéu kién cu thé cho trudng hop niy cé thé dugc truyén bing

cach st dung loai tiéu chuin LTE hién nay tir Al dén A6.

Néu didu kién Condition_Type2 dugc dap tng, thi thiét bi du cubi co thé truyén
bao céo két qua do cho tin hidu RS Typel (thong bso RRC/MAC/PHY), hodc cb thé
truyén théng bio yéu cdu tao cdu hinh cho thong tin RS Type2 (thdng bao
RRC/MAC/PHY).

Béo cdo két qua do hodic thong béo yéu ciu tao cdu hinh cho théng tin RS Type?2 c6
thé c6 két qua do dbi véi thong tin RS da dugc tao cdu hinh, va két qua do tuwong tmg
dugc quan 1y dya vao ID cua dbi twong do, va ca tram co s& va thiét bi dau cudi déu c6
thé nhan biét két qua do RS nao dugc str dung dua vao ID tuong tng.

Néu c6 mét hodc nhiéu tin hiéu RS khac (vi du, CSI-RS) c6 su twong quan QCL véi
tin hiéu RS tuwong tng (vi du, NR-SS), thi tram co sé co6 thé tao cu hinh cho céc tin hiéu

RS tuwong tmg cho thiét bj ¢iu cudi duéi dang thong tin RS Type2, va b thé yéu cdu do.

Tram co s phuc vu da thu dugc bao cao hodc thong bao yéu clu tUr thiét bi dau
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cubi, néu cé thé, c6 thé tao chu hinh cho thong tin RS Type2 cho thiét bi diu cudi twong
ung, sao cho thiét bi dau cubi co thé thuc hién phép do hodc bao cdo ddi véi tin hiéu RS

twong Ung.

Ngodi ra, theo phuong 4n thuc hién sang ché, néu khéng cé diéu kién
Condition_Type2, va cdu hinh do cho tin hiéu RS Type2 (ttc 13, tin hiéu CSI-RS) khéng
dugc tao ra, thi thiét bi ddu cudi c6 thé yéu cau tao ciu hinh cho thong tin RS Type2 néu
mdt didu kién nhit dinh (Condition_Type2) dwgc dap tmg theo tinh trang clia ban than

thiét bi ddu cudi trong truong hop nhét dinh trong d6 mong mudn dat duge higu sudt.

Béo cdo két qua do hoic thong béo yéu ciu tao cau hinh cho théng tin RS Type2 c6
thé c6 két qua do dbi vdi thong tin RS d3 duge tao cau hinh, va két qua do tuong tng

duoc quan ly dua vao ID cua doi tugng do, va ca tram co s& va thi€t bi dau cudi déu co

thé nhan biét két qua do RS nio duge sir dung dua vao ID twong tng.

Néu c6 mét hodc nhidu tin hiéu RS khac (vi du, CSI-RS) ¢6 su twong quan QCL véi
tin hiéu RS tuong tng (vi du, NR-SS), thi tram co s& co thé tao cAu hinh cho céc tin hiéu

RS twong tmg cho thiét bi ddu cudi duéi dang théng tin RS Type2, va cb thé yéu cau do.

Néu con can phai tao c4u hinh cho th()hg tin RS Type2 ctia mdt tram co s& lién ké
cu thé (hodc cac tram co sd&) cho thiét bi dau cudi tuong Gng, thi tram co s& phuc vu da
thu duoc tin hidu truyén lién két 1én tr thiét bi dau cubi dudi dang 1a két qua theo didu
kién da duoc tao cAu hinh Condition_Type2 co thé yéu cAu cac tram co sO lién k& tao cAu
hinh cho théng tin RS Type2 cho thiét bi dau cubi twong tmg mot cach truc tiép (théng
qua giao dién X2, mang internet, hodc lién két hanh trinh ngugc ndi diy nhit dinh) &
bude S1505. Thong bao yéu cau tao cdu hinh cho thong tin RS Type2 duge truyén ir
tram co s& phuc vu dén tram co s& lién ké c6 thé c6 thong tin tai nguyén cé khd ning tao
chu hinh cho thong tin RS Type2 tuong tmg (tan s6, thoi gian, anten, thong tin vé chum,
va do 1éch), thong tin vé thiét bi ddu cubi (ID cia thiét bi dAu cudi, tin s6 dugc sir dung
cta thiét bi dau cudi, thoi gian, anten, thong tin vé chum, va d6 1éch), va thong tin vé b
phuc vu (ID cta 6 phuc vu, tan sd duoc st dung, thoi gian, anten, thong tin vé chum, va

do 1éch).

O budc S1505, tram co s& muc tiéu lién ké nhan dugc yéu cau tir tram co s& phuc

vu phai tao cdu hinh cho théng tin RS Type2 twong Ung, néu ¢6 thé, c6 thé tao cAu hinh
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cho thong tin RS tuong tmg cho thiét bi diu cubi twong tng, va cb thé truyén théng tin
cAu hinh twong tmg dén tram co s& phuc vu & budc S1506. Thong tin cAu hinh nay c6 thé
c6 thong tin tai nguyén c6 kha nang tao c4u hinh cho théng tin RS Type2 twong g (tAn
s6, thoi gian, anten, thong tin vé chum, va d 1&ch), théng tin v thiét bi ddu cubi (ID cta
thiét bi diu cubi, thn sb duogc si dung cua thiét bi dau cubi, thoi gian, anten, thong tin vé
chum, va d¢ 1éch), va thong tin vé 6 muc tiéu dé tao cAu hinh (ID cua 46, tAn sb dugc st

dung, thoi gian, anten, thong tin vé chum, va d6 Iéch).

Tram co s& phuc vu d3 thu duoc théng tin cdu hinh cia tin hiéu RS Type2 tuong
g tlr tram co' s& muc tiéu c6 thé tao cdu hinh cho théng tin RS Type2 cla tram co s&
phuc vu va tram co s& muc tiéu cho thiét bi dau cudi & bude S1507.

Nhu d3 dugce tao cau hinh, thiét bi dau cudi c6 gang do cac tin hiéu RS khac nhau

clia cac 6 khic nhau & bude S1508, theo ddi diéu kién dé truyén bao céo két qué do nhu
d3 duoc tao cAu hinh da vao két qua do & bude S1509, va bao cio két qua do néu diéu

kién nay dugc dap ung & bude S1510.

Fig.16 13 luu dd thé hién phuong 4n lién quan dén trudng hop trong d6 tram co s
phuc vu tao cdu hinh cho théng tin cia tin hiéu RS Typel cho thiét bi dau cubi theo

phuong an thuc hién sang ché.

Dua vao Fig.16, tram co s& phuc vu tao cdu hinh cho thong tin cda tin hiéu RS
Typel cho thiét bi dau cudi & bude S1601. Thiét bi ddu cudi da duoc tao cAu hinh cho
thoéng tin cta tin hiéu RS Typel lién tuc thyc hién phép do trong 6 phuc vu va cic 6 lién
k& co ban dbi v6i tin hiéu RS twong tng (tin hiéu RS Typel, tirc 13, tin hi¢u ddng bo hod)
& bude S1602, va néu mot didu kién nhit dinh (Condition Type2) dugce dap tng & budce
S1603, thi thiét bi ddu cudi thuc hién viée truyén tin hiéu lién két 1én c6 yéu cau tao cu

hinh cho théng tin RS Type2 d6i véi 6 phuc vu vi cac tram co s& muc tiéu & budec S1604.

Dua vao Fig.16 c6 thé nhan théy r'fmg, tram co s& phuc vu cé thé tao ciu hinh cho
mdt didu kién nhat dinh (Condition_Type2) cho thiét bi dau cubi ddi véi két qua do cta
mdt tin hidu RS cu thé (Typel, tirc 13, tin hidu ddng bd hod) nhdm muc dich tao ciu hinh
cho mot tin hiéu RS nhit dinh (Type2, tic 13, tin hidu CSI-RS) cho thiét bi dau cubi
twong tng & bude S1605. Ngoai ra, diéu kién dé truyén bao cdo két qua do (duéi day goi

12 MR) cling c6 thé dugce tao cAu hinh & bude S1606. Diéu kién Condition_Type2 c¢6 thé
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13 gibng hodc khéac véi diéu kién Condition MR, v didu kién cu thé cho truong hop nay

c6 thé duge truyén bing céch st dung loai tiéu chuan LTE hién nay tir Al dén A6.

Néu diéu kién Condition_Type2 dwoc dp tng, thi thiét bi dau cubdi c6 thé truyén
bao cdo két qua do cho tin hiéu RS Typel (théng bdo RRC/MAC/PHY), hodc c6 thé
truyén thong bdo yéu cdu tao ciu hinh cho thong tin RS Type2 (thong bao
RRC/MAC/PHY). Tram co s& phuc vu da thu dugce bao cdo va thdng bio yéu cau tir thiét
bi dAu cudi, néu cé thé, c6 thé tao cAu hinh cho thong tin RS Type2 cho thiét bi dau cudi
twong tng, sao cho thiét bi dAu cudi cé thé thyc hién phép do hoic béo cao ddi véi tin
hiéu RS tuong ting.

Ngoai ra, theo phuong an thuc hién sang ché, néu khong cé di€u kién

Condition_Type2, va cau hinh do cho tin hiéu RS Type2 (tuc 1a, tin hiéu CSI-RS) khoén

09}

duoc tao ra, thi thiét bi dau cudi c6 thé yéu ciu tao cAu hinh cho thong tin RS Type2 néu
mot didu kién nhit dinh (Condition_Type2) dugc dap tng theo tinh trang cua ban than

thiét bi ddu cudi trong trudng hop nhat dinh trong d6 mong mudn dat duge hiéu suit.

Néu con can phai tao cdu hinh cho théng tin RS Type2 clia mdt tram co s& lién ké
cu thé (hodc cac tram co s&) cho thiét bi dau cudi tuong tng, thi tram co s& phuc vu da
thu dugc tin hiéu truyén lién két 1én tir thiét bi ddu cudi dudi dang 1a két qua theo didu
kién d3 duoc tao cdu hinh Condition_Type2 cé thé yéu cAu céc tram co s& 1ién ké tao cau
hinh cho théng tin RS Type2 cho thiét bj dau cubi twong tmg mot cach truc tiép (thong
qua giao dién X2, mang internet, hodc lién két hanh trinh nguoc nbi day nhét dinh).
Thong béo yéu cdu tao cdu hinh cho thong tin RS Type2 dugc truyén tir tram co s& phuc
vu dén tram co s& lién k& c6 thé cb thong tin tai nguyén c6 kha nang tao c4u hinh cho
thong tin RS Type2 twong ng (tan sd, thoi gian, anten, thong tin vé chum, va d6 léch),
thong tin vé thiét bi dau cubi (ID ctia thiét bi ddu cudi, tdn sb duoc st dung cua thiét bi
dau cudi, thoi gian, anten, thong tin vé chum, va d6 l1&ch), va thong tin vé & phuc vu (ID
cua 0 phuc vu, tan sb duogc st dung, thoi gian, anten, thong tin vé chum, va do 1&ch).

Ngoai ra, néu con cn phai tao cdu hinh cho thong tin RS Type2 cta tram co s& lién
ké cu thé (hodc cac tram co s&) cho thiét bi dau cudi twong Ung, thi tram co s& lién k& da
thu dwoc tin hiéu truyén lién két 1én tir thiét bi dau cudi dudi dang 1a két qua theo didu

kién da duogc tao cAu hinh Condition Type2 c¢6 thé truyén théng tin cau hinh tuong ting,
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thong tin cAu hinh nay c6 thé c6 thong tin tii nguyén cé kha ning tao cAu hinh cho thong
tin RS Type2 tuong Uing (tén sb, thoi gian, anten, thong tin vé chum, va do 1éch), thong
tin vé thiét bi diu cudi (ID cua thiét bi ddu cubi, tAn sb dugc st dung cua thiét bi dau cudi,
thoi gian, anten, thong tin vé chum, va d6 1&ch), va thong tin vé 6 phuc vu (ID cua 6 phuc
vy, tin sd dugc st dung, thoi gian, anten, théng tin vé chum, va do 1éch) thong qua viée
truyén tin hiéu lién két xudng (Msg2 hodc Msg4) ma tram co sé tuong tng c6 thé truyén
theo thu tuc truyén kénh RACH duoc truyén bing thiét bi dau cubi twong ting hozic bang
cach sir dung cac tai nguyén lién két xudng khac c6 thé duge truyén dén thiét bi dau cubi

tuong tmg & bude S1607.

Tram co s& phuc vu da thu dugc thong tin cu hinh cua tin hiéu RS Type2 tuong
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phuc vu va tram co s& muc tiéu cho thiet bi dau cudu.

Nhu di dugce tao cau hinh, thiét bi dau cudi co gang do cac tin hi¢u RS khéc nhau
cua cic 6 khac nhau ¢ budc S1608, theo ddi di€u kién dé truyén bao cao két qua do nhu
da duoc tao cau hinh dua vao két qua do & bude S1609, va bao cdo két qua do néu diéu

kién nay dugc dap ing ¢ budc S1610.

Fig.17 14 luu @6 thé hién phuong 4n lién quan dén trudng hop trong dé tram co s&
phuc vu tao cdu hinh cho thong tin cda tin hiéu RS Typel cho thiét bi dau cudi theo

phuong an thuc hién sang ché.

Dvua vao Fig.17, tram co s& phuc vu tao cAu hinh cho théng tin cua tin hiéu RS
Typel cho thiét bi ddu cudi & bude S1701. Thiét bi dau cudi di dwoc tao ciu hinh cho
thong tin cla tin hiéu RS. Typel lién tuc thyc hién phép do trong 6 phuc vu va cac 6 lién
ké co ban ddi v6i tin hidu RS tuong tng (tin hidu RS Typel, tirc 13, tin hiéu ddng bd hod)
& bude S1702, va néu mét diéu kién nhit dinh (Condition Type2) duoc dép Gng & budc
S1703, thi thiét bj dau cudi thuc hién viée truyén tin hiéu lién két 18n c6 yéu ciu tao ciu
hinh cho thong tin RS Type2 d6i voi 6 phuc vu va cic tram co s& muc tiéu & bude S1704.

Duva vao Fig.17 c6 thé nhan théy r%ng, tram co s& phuc vu cé thé tao cu hinh cho
mdt diéu kién nhat dinh (Condition_Type2) cho thiét bi ddu cudi dbi véi két qua do ciia
mot tin hiu RS cu thé (Typel, thc 13, tin hiéu déng bo hod) nham muc dich tao c4u hinh

cho mdt tin hidu RS nhit dinh (Type2, tirc 13, tin hiéu CSI-RS) cho thiét bi ddu cubi
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twong tng & bude S1705. Ngoai ra, didu kién dé truyén béo cdo két qua do (dudi day goi
la MR) ciing c6 thé duge tao cAu hinh. Diéu kién Condition_Type2 cb thé 1a giéng hoac
khac véi didu kién Condition MR, va diéu kién cu thé cho trudng hop ndy c thé dugc

truyén béng cach stir dung loai tiéu chudn LTE hién nay tr Al dén A6.

Néu didu kién Condition Type2 duogc dap tng, thi thiét bi dau cubi co thé truyén
bao cdo két qua do cho tin hiéu RS Typel (théng bdo RRC/MAC/PHY), hodc c6 thé
truyén thong bio yéu cdu tao cdu hinh cho théng tin RS Type2 (théng bdo
RRC/MAC/PHY). Tram co s& phuc vu hodc tram co s¢ lién ké nhét dinh d3 thu duoc bao
c4o va thong bao yéu cau tir thiét bi dau cubi, néu c6 thé, c6 thé tao ciu hinh cho théng
tin RS Type2 cho thiét bi ddu cudi twong g, sao cho thiét bj dau cudi c6 thé thuc hién

‘A j. L ~ 14 A
phép do hodc bao cao dbi voi tin hidu RS trong tm

g

Trong sang ché nay, thiét bi dau cudi c6 thé truyén bio céo két qua do cho tin higu
RS Typel (théng bado RRC/MAC/PHY), hoic cé thé truyén théng bio yéu ciu tao cdu
hinh cho thong tin RS Type2 (thdng bao RRC/MAC/PHY). Ngoai ra, thiét bi dau cudi cé
thé truyén thong bao yéu cau tao cau hinh cho théng tin RS Type2 c6 thong tin do RS d
duoc tao cAu hinh trude dugc thu va do tir tram co sé lién k&, vi du, ID cua
chim/khdi/nhém/tap hop nhém SS. Théng tin yéu cdu tao cau hinh cho théng tin RS
Type2 dugc truyén tir thiét bi diu cudi dén tram co s& lién ké & bude S1706 cb thé dugce
truyén bang cach st dung thi tuc truy nhap ngau nhién, va néu mot kénh lién két 18n nhét
dinh c6 thé dugc truyén bing thiét bi dau cudi trong mot mang lién k& nhét dinh duoc xac
dinh, thi théng tin nay c6 thé duoc truyén bang cach sir dung kénh lién két 1én d3 xéc

dinh.

Ngoai ra, theo phuong 4n thuc hién sang ché, néu khong co didu kién
Condition_Type2, va cdu hinh do cho tin hiéu RS Type2 (tic 13, tin hiéu CSI-RS) khong
duoc tao ra, thi thiét bi dau cudi co6 thé truyén béo cho két quéa do hodc thong bao yéu ciu
tao c4u hinh cho thong tin RS Type2 dén tram co s& phuc vu hodc tram co s& lién ké néu
mdt didu kién nhit dinh (Condition_Type2) dugc dép tmg theo tinh trang cla ban than

thiét bi ddu cudi trong trudng hop nhét dinh trong ¢6 mong mudn dat dugc higu suét.

Néu con cin phai tao ciu hinh cho thong tin RS Type2 clia mot tram co s& lién ké

cu thé (hodc céc tram co s&) cho thiét bi ddu cudi twong g, thi tram co s& phuc vu da
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thu dwoc tin hiéu truyén lien két 1én tir thiét bi diu cubi dudi dang 13 két qua theo diéu
kién d3 duoc tao ciu hinh Condition_Type2 cé thé yeéu cAu céc tram co s& lién ké tao cAu
hinh cho théng tin RS Type2 cho thiét b déu cudi twong tmg mdt cach truc tiép (théng
qua giao dién X2, mang internet, hodc lién két hanh trinh ngugce ndi day nhét dinh).
Thong bio yéu cdu tao ciu hinh cho thong tin RS Type2 dugc truyén tir tram co s& phuc
vu dén tram co sé lién k& c6 thé c6 thong tin tai nguyén c6 kha ning tao cAu hinh cho
thong tin RS Type2 tuong Gmg (tan sd, thoi gian, anten, thong tin vé chum, va d6 léch),
thong tin vé thiét bi ddu cubi (ID cua thiét bi dau cubi, tn s6 dugc st dung cia thiét b
dau cubi, thoi gian, anten, thong tin vé chum, va d6 1éch), va thong tin vé 6 phuc vu (ID
cua 6 phuc vy, tan s6 dugce st dung, thoi gian, anten, thong tin v& chum, va db léch).

r

Ngoai ra, néu con cin phai tao cu hinh cho thong tin RS Type2 clia tram co s& lién
ké cu thé (hodc cac tram co s&) cho thiét bi diu cubi twong mg, thi tram co s lién ké da
thu duoc tin hiéu truyén lien két 1én tir thiét bi dau cubi duéi dang 1a Két qua theo diéu
kién d3 dugc tao cdu hinh Conditibn_TypeZ c¢6 thé cung cip thong tin ciu hinh cia tin
hi¢u RS Type2 cho tram co s& phuc vu ma thiét bi dau cudi tuong tng thude vé tram co
s& @6 mot cach truc tiép (thong qua giao dién X2, mang internet, hodc lién két hanh trinh
nguoc ndi dy nhét dinh). Thong béo yéu ciu tao ciu hinh cho thoéng tin RS Type2 duoc
truyén tir tram co' s& phuc vu dén tram co so 1ién ké c6 thé c6 thong tin tai nguyén c6 kha
nang tao cdu hinh cho thong tin RS Type2 twong tng (tan s, thoi gian, anten, théng tin
v& chiim, va d6 1éch), thong tin vé& thiét bi ddu cudi (ID cua thiét bi dau cudi, tin sd dugc
st dung cua thiét bi ddu cudi, thoi gian, anten, thong tin v& chum, va dd 1éch), va thong
tin vé& 6 phuc vu (ID cua 6 phuc vu, tan s6 dwoc st dung, thoi gian, anten, thong tin vé

chum, va dd 1&ch).

Ngoai ra, néu con cn phai tao cdu hinh cho thong tin RS Type2 ctia tram co s& lién
ké cu thé (hodc cac tram co sd) cho thiét bi dau cubi tudng ung, thi tram co s¢ lién ké d3
thu dwoc tin hiéu truyén lién két 1én tir thiét bi dau cubi dudi dang 1a két qua theo didu
kién da duoc tao cAu hinh Condition Type2 ¢ thé cung cip thong tin ciu hinh cta tin
hiéu RS Type2 cho tram co s& phuc vu ma thiét bi dau cubi tvong Gng thudc v& tram co
s& d6 mot cach truc tiép (thong qua giao dién X2, mang internet, hodc lién két hanh trinh

nguoc ndi diy nhét dinh). Thong bao yéu cau tao c4u hinh cho théng tin RS Type2 dugc
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truyén tr tram co s¢& lién ké dén tram co sé phuc vu c6 thé co thong tin tai nguyén c6 kha
ning tao cAu hinh cho théng tin RS Type?2 twong tmg (tin s, thoi gian, anten, thong tin
v& chiim, va do 1&ch), théng tin v& thiét bi ddu cudi (ID cta thiét bi du cudi, thn s6 duge
stt dung cua thiét bi ddu cudi, thoi gian, anten, thong tin vé& chim, va do léch), va thong
tin v& 6 phuc vu (ID ctia 6 phuc vu, tan sd duge sit dung, thoi gian, anten, thong tin veé

chum, va do 1éch).

Néu ¢6 thé, tram co s& muc tiéu lién k& d3 nhéan duoc yéu clu tao cdu hinh cho
thong tin RS Type2 twong ung tir tram co s& phuc vu co thé tao cdu hinh cho théng tin
RS twong tng cho thiét bi ddu cudi twong tng, va c6 thé truyén théng tin ciu hinh tuong

I
JruEl

0
nang tac cau hinh cho théng tin RS Type?2 tuong ung (tin so,

O~
e+

thong tin tai nguyeén c
thoi gian, anten, thong tin v& cham, va do 1éch), théng tin vé thiét bi ddu cudi (ID cua
thiét bi dau cudi, tn sb duogc st dung ctia thiét bi dau cudi, thoi gian, anten, thong tin vé
chum, va d¢ 1éch), va thong tin v& 6 muc tidu da dugc tao cdu hinh (ID cua 6 phuc vu, tan

s6 dugce str dung, thoi gian, anten, thong tin v& chum, va do 1éch).

Tram co s& phuc vu da thu duogc thong tin cu hinh cta tin hiéu RS Type2 tuong
tng tir tram co s& muc tiéu c6 thé tao cAu hinh cho thong tin RS Type?2 clia tram co s&
phuc vu va tram co s& muc ti€u cho thiét bi dau cudi & bude S1708.

Nhu di duogc tao cdu hinh, thiét bi dau cubi cb géng do cac tin hi€u RS khac nhau
ctia cac & khac nhau & bude S1709, theo ddi diéu kién dé truyén bao cho két qua do nhu
da duoge tao cAu hinh dua vao két qua do & bude S1710, va bao céo két qua do néu diéu
kién nay dugc dap tng & budec S1711.

Céc tin hiéu CSI-RS khic nhau c6 cac dac trung, cdc tai nguyén, cadc chum, va céac
muc dich giéng nhau hodc khac nhau c6 thé duoc tao cau hinh cho ngudi dung.

Céc su kién khéi dong béo céo két qua do bang cich sir dung cac gia tri do clia cac

tin hiéu RS khac nhau
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Su kién NR1
Event | Description
NR1 Serving becomes better than threshold

(Entening condition)
NR1-1-1) Ms(IDLE mode RS)— Hysl > Thresholdl
NR1-1-2) Ms(Additional RS) — Hys2 > Threshold2
NR1-1-3) MMs(IDLE mode RS)~ Hysl > Thresholdl)
&& (Ms(Additional RS) - Hys2 > Threshold2)
NR1-1-4) Ms(IDLE mode RS) + Ms(Additional RS) — Hys3 > Threshold3

(Leaving condition)
NR1-2-1) Ms(IDLE mode RS) + Hys1 < Thresholdl
NR1-2-2) Ms(Additional RS) + Hys2 < Threshold2
NR1-2-3) Ms(IDLE mode RS) + Hys1 < Thresholdl)
&& (Ms(Additional RS) + Hys2 < Threshold?)
NR1-2-4) Ms(IDLE mode RS)+ Ms(Additional RS) + Hys3 < Threshold3

= Ms(IDLE mode RS) is the measurement result of the serving cell denved from
IDLE mode RS, not taking into account any offsets,

% Ms(Additional RS) is the measurement result ofthe serving cell denved from
additional RS, not takinginto account any offsets,

# Hysl, Hys2, and Hys3 are the hysteresis parameter forthis event (1.e.
hysteresis as defined within reporiConfigEUTRA for this event),

% Threshold1, Threshold2, and Threshold3 are the threshold parameter forthis
event (i.e. al-Threshold1,al-Threshold2, and al-Threshold3 as defined within
reportConfigEUTRA for this event).

% Ms(IDLE mode RS) is expressedin dBmin case of RSRP, or in dB in case of
RSRQ and RS-SINR,

= Ms(Additional RS)is expressed in dBmin case of RSRP, or in dB n case of
RSRQ and RS-SINR,

% Hysl,Hys2, and Hys3 are expressedin dB,

£ Threshold1, Threshold2, and Threshold3 are expressedin the same unit asMs.
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Su kién NR2

57/140

NR2

Serving becomes worse than threshold

(Entering condition)
NR2-1-1) Ms(IDLE mode RS) + Hys1 < Thresholdl
NR2-1-2) Ms(Additional RS) + Hys2 < Threshold2
NR2-1-3) (Ms(IDLE mode RS) + Hys1 < Thresholdl)
& & (Ms(Additonal RS) + Hys2 < Threshold?)
NR2-1-4) Ms(IDLE mode RS) + Ms(Additonal RS) + Hys3 < Threshold3

(Leaving condiuon)
NR2-2-1) Ms{(IDLE mode RS) — Hys1 > Thresholdl
NR2-2-2) Ms(Additional RS) — Hys2 > Threshold2
NR2-2-3) (Ms(IDLE mode RS) — Hys1 > Thresholdl)
&8 (Ms(Additonal RS) - Hys2 > Thre shold’l)

NR2-2-4) Ms(IDLE mode RS) + Ms(Additonal RS)— Hys3 > Threshold3

# Ms(IDLE mode RS) is the measurement result of the serving cell derived from
IDLE mode RS, not taking into account any offsets,

# Ms(Additonal RS) is the measurement result of the serving cell derived from
addidonal RS, not taking into account any offsets,

# Hysl, Hys2, and Hys3 are the hysteresis parameter for this event (i.e.
hysteresis as defined within reportConfigEUTRA for this event),

# Threshold1, Thrésholdz, and Threshold3 are the threshold parameter for this
event (i.e. al-Thresholdl, al-Threshold2, and a1-Threshold3 as defined within
reportConfigEUTRA forthis event).

# Ms(IDLE mode RS) is expressed in dBmin case of RSRP, orin dB in case of
RSRQ and RS-SINR, |

# Ms(Additional RS) is expressedin dBmin case of RSRP, orin dB in case of
RSRQ and RS-SINR,

# Hys1, Hys2, and Hys3 are expressed in dB,

# Threshold 1, Threshold2, and Threshold3 are expressed in the same unit as Ms.

Céc bang dudi diy dugce st dung dé gidi thich cho phan mo td sdng ché dua vao sy
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kién (NR3), va s& tot hon néu hiéu ring cic ndi dung & trong cac bang duéi day duoc két

hop v6i1 nhau.

Su kién NR3

NR3

Neighbour becomes offset better than PCell/ PSCell

(Entering conditon)
NR3-1-1) Mn(IDLE mode RS) + Ofnl + Ocnl — Hys1 > Mp(IDLE mode RS) +
Ofp1 +Ocpl + Offl
NR3-1-2) Mn(Additional RS) + Ofn2 + Ocn2 — Hys2 > Mp(Additional RS) +
Ofp2 +Ocp2 + Off2
NR3-1-3) (Mn(IDLE mode RS) ~ Ofnl ~Ocnl — Hys1 > Mp(IDLE modeRS) +
Ofpl +Ocpl + Offl)

& & (Mn(Additional RS) + Ofn2 + Ocn2 — Hys2 > Mp(Additdonal RS) +
Ofp2 + Ocp2 + Off2)
NR3-1-4) Mn(IDLE mode RS) + Mn(Additional RS) ~ Ofn3 + Ocn3 - Hys3 >
Mp(IDLE mode RS) + Mp(Additional RS) + Ofp3 + Ocp3 + Off3

(Leaving condition)
NR3-2-1) Mn(IDLE mode RS) +Ofnl + Ocnl + Hysl < Mp(IDLE modeRS) +
Ofpl +Ocpl + Offl
NR3-2-2) Mn(Additional RS) = Ofn2 +Ocn2 + Hys2 < Mp(Additional RS) +
Ofp2 + Ocp2 + Off2
NR3-2-3) (Mn(IDLE mode RS) + Ofnl + Ocnl + Hys1 < Mp(IDLE mode RS) +
Ofpl +Ocpl + Offl)

& & (Mn(Additional RS) ~ Ofn2 + Ocn2 + Hys2 < Mp(Additional RS) +
Ofp2 + Ocp2 + Off2)
NR3-2-4) Mn(IDLE mode RS) + Mn(Additional RS) +Ofn3 +Ocn3 + Hys3 <
Mp(IDLE mode RS) + Mp(Additonal RS) + Ofp3 + Ocp3 + Off3
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# Mn(IDLE mode RS)is the measurement result of the neighbour cell denved
from IDLE mode RS, not takinginto account any offsets,

# Mn(Additional RS) is the measurement result of the neighbour cell denived
from additional RS, not taking into account any offsets,

% Mp(IDLE mode RS) is the measurement result of the PCellr PSCell denved
from IDLE mode RS, not takinginto account any offsets,

# Mp(Additional RS) is the measurement result ofthe PCell’ PSCell denved
from additional RS, not taking into account any offsets,

# Hysl, Hys2, and Hys3 are the hysteresis parameter forthis event (1.e.
hysteresis as defined within reportConfig EUTRA for this event),

% Ofnl Ofn2, and Ofn3 are the frequency specific offset of the frequency ofthe
neighbour cell (i.e. offsetFreq as defined within measObjectEUTRA
comresponding to the frequency ofthe neighbour cell).

% Ocnl, Ocn2, and Ocn3 are the cell specific offset ofthe neighbour cell (1.e.
celildividual Offset as defined within measObject ELTRA comrespondingto the
frequency ofthe neighbour cell), and setto zero if not configured for the
neighbour cell.

z Ofpl,Ofp2, and Ofp3 are the frequency specific offset ofthe frequency ofthe
PCellr PSCell (i.e. offsetFreqas defined within ymeasObjectEUTRA
corresponding to the frequency ofthe PCell’ PSCell).

#0cp1, Ocp2, and Ocp3 arethe cell specific offset ofthe PCell’ PSCell (1.e.
celllndividual Offset as defined within measObject EUTRA comrespondingto the
frequency ofthe PCell’ PSCell), andis set to zero if not configured for the PCell/
PSCell.

Z0Off1, Off2, and Off3 are the offset parameter forthis event (i.e. a3-Offsetas
defined wathin reporiConfigE UTRA for this event).

% Mn() and Mp() are expressedin dBmin case of RSRP, orin dBin caseof
RSRQ and RS-SINR,

# Hysl,Hys2, and Hys3 are expressedin dB,

Z Ofn, Ocn, Ofp, Ocp, Off are expressedin dB.
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Céc bang duéi day duoc sir dung dé giai thich cho phin mé ta sang ché dwa vao su

kién (NR4), va s& t6t hon néu hiéu ring cic ndi dung & trong cic bang dudi day duge két

hop véi nhau.

Su kién NR4

NR4

Neighbour becomes better than threshold

(Entering condition)
NR4-1-1) Mn(IDLE mode RS) + Ofnl + Ocnl — Hys1 > Thresholdl
NR4-1-2) Mn(Additional RS) + Ofn2 + Ocn2 — Hys2 > Threshold2
NR4-1-3) (Mn(IDLE mode RS) + Ofnl + Ocnl — Hys1 > Thresholdl)

&& (Mn(Additional RS) + Ofn2 + Ocn2 — Hys2 > Threshold2)
NR4-1-4) Mn(IDLE mode RS) + Mn(Additional RS) + Ofn3 + Ocn3 —Hys3 >

Threshold3

(Leaving condition)

‘NR4-2-1) Mn(IDLE mode RS) + Ofnl + Ocnl + Hys1 < Thresholdl

NR4-2-2) Mn(Additional RS) + Ofn2 + Ocn2 + Hys2 < Threshold2
NR4-2-3) Mn(IDLE mode RS) + Ofnl + Ocnl + Hysl < Thresholdl)

&& (Mn(Additional RS) + Ofn2 + Ocn2 + Hys2 < Threshold2)
NR4-2-4) Mn(IDLE mode RS) + Mn(Additional RS) + Ofn3 + Ocn3 + Hys3 <

Threshold3
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# Mn(IDLE mode RS)is the measurement result of the neighbour cell derived
from IDLE mode RS, not taking into account any offsets,

# Mn(Additional RS) is the measurement result of the neighbour cell derived
from additional RS, not taking into account any offsets,

#Hys1, Hys2, and Hys3 are the hysteresis parameter for this event (i.e.

hysteresis as defined within reportConfig EUTRA for this event),

# Ofnl, Ofm2, and O3 are the frequency specific offset of the frequency ofthe |

neighbour cell (i.e. offsetFreq as defined within measObjectEUTRA
corresponding to the frequency of the neighbour cell).

# Ocnl, Ocn2, and Ocn3 are the cell specific offset of the neighbour cell (i.e.
celimdividualOffset as defined within measObjectEUTRA corresponding to the
frequency of theneighbour cell), and set to zero ifnot configured for the
neighbour cell.

# Threshold1, Threshold2, and Threshold3 are the threshold parameter for this
event (i.e. al-Thresholdl, al-Threshold2, and al-Threshold3 as defined within
reportConfigEUTRA for this event).

# Mn() are expressedin dBm in case of RSRP, orin dBin case of RSRQ and
RS-SINR,

# Hys1, Hys2, and Hys3 are expressed in dB,

# Ofn, Ocn, Ofp, Ocp, Off are expressed in dB.

# Threshold1, Threshold2, and Threshold3 are expressed in the same urnit as
Mn()

-61 -



51756

62/140

Céc bang dudi day duoc st dung dé giai thich cho phin mb ta sang ché dua vao su

kién (NR5), va s€ tot hon néu hiéu rang cac ndi dung & trong cac bang dudi day dugc ket

hop v6i nhau.

Su kién NR5

NR5

PCell/ PSCell becomes worse than thresholdA and neighbour becomes
better than thresholdB

1>consider the entering condition for this event to be satisfied when both

condition 5-1-X and condition 5-2-X, as specified below, are fulfilled:

1>consider the leaving condition for this event to be satisfied when condition 3-
3-X or condition 5-4-X, i.e. atleast one of the two, as specified below, is

fulfilled;

(Entering condition 1)
NRS5-1-1) Mp(DLE mode RS) + HysA1 < ThresholdA 1l
NRS5-1-2) Mp(Additional RS) + HysA2 < Threshold A2
NRS5-1-3) (Mp(IDLE mode RS) + HysA1 < ThresholdA1l)
&& (Mp(Additional RS) + HysA2 < ThresholdA2)
NR5-1-4) Mp(IDLE mode RS) + Mp(Additional RS)+ HysA3 < ThresholdA3

(Entering condition 2)
NRS5-2-1) Mn(IDLE mode RS) + Ofnl + Ocnl — HysB1 > ThresholdB1
NR5-2-2) Mn(Additional RS) + Ofn2 + Ocn2 — HysB2 > ThresholdB2
NR5-2-3) (Mn(IDLE mode RS) + Ofnl + Ocnl - HysB1 > ThresholdB1)

&& (Mn(Additional RS) + Ofn2 + Ocn2 — HysB2 > ThresholdB2)
NR35-2-4) Mn(IDLE mode RS) + Mn(Additional RS)+ Ofn3 + Ocn3 ~ Hys3 >
ThresholdB3

(Leaving condition 1)
NR5-3-1) Mp(IDLE mode RS) — HysAl > ThresholdA 1
NR35-3-2) Mp(Additional RS) — HysA?2 > ThresholdA2
NR35-3-3) Mp(IDLE mode RS) — HysA1 > ThresholdA1)
&& (Mp(Additional RS) — HysA2 > ThresholdA2)
NRS5-3-4) Mp(IDLE mode RS) + pr(Additional RS) — HysA3 > ThresholdA3
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(Leaving condition 2)
NR5—4-‘1) Mn(IDLE mode RS) + Ofnl + Ocnl + HysB1 < ThresholdB1
NR5-4-2) Mn(Additional RS) + Ofn2 + Ocn2 + HysB2 < ThresholdB2
NR5-4-3) (Mn(IDLE mode RS) + Ofnl + Ocnl + HysB1 < ThresholdB1)

&& (Mn(Additional RS) + Ofn2 + Ocn2 + HysB2 < ThresholdB2)
NR5-4-4) Mn(IDLE mode RS) + Mn(Additional RS) + Ofn3 + Ocn3 + HysB3 <

ThresholdB3
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# Mn(IDLE mode RS) is the measurement result of the neighbour cell derived
from IDLE mode RS, not taking into account any offsets,

# Mn(Additional RS) is the measurement result of the neighbour cell derived
from additional RS, not taking into account any offsets,

# Mp(IDLE mode RS) is the measurement result of the PCell/ PSCell derived
from IDLE mode RS, not taking into account any offsets,

% Mp(Additional RS) is the measurement result of the PCell/ PSCell derived
from additonal RS, not taking into account any offsets,

# HysAl, HysA2, HysA3, HysB1, HysB2,and HysB3 are the hysteresis
parameter forthis event (i.e. hysteresis as defined within reportConfigE UTRA
for this event),

#0fn1, 02, and Ofn3 are the frequency spedific offset of the frequency of the
neighbour cell (i.e. offsetFreq as defined within measObjeciEUTRA
corresponding to the frequency of the neighbour cell).

#Ocnl, Ocn2, and Ocn3 are the cell specific offset of the neighbour cell (i.e.
celilndividual Offset as defined within measObjectEUTRA corresponding to the
frequency ofthe neighbour cell), and set to zero if not configured for the
neighbour cell.

# Ofpl, Ofp2, and Ofp3 are the frequency specific offset of the frequency of the
PCell/ PSCell (i.e. offsetFreq as defined within measObjectEUTRA
corresponding to the frequency of the PCell/ PSCell).

#Ocpl, Ocp2, and Ocp3 are the cell specific offset of the PCell:/ PSCell (i.e.
cellindividual Offset as defined within measObjectEUTRA corresponding to the
frequency of the PCell/ PSCell), and is set to zero if not configured for the PCell/
PSCell.

#Off1, Off2, and Off3 are the offset parameter for this event (i.e. a3-Offset as
defined within reportConfigE UTRA for this event).

# Mn() and MP() are expressed in dBmin case of RSRP, orin dB in case of
RSRQ and RS-SINR,

#HysAl, HysA2, HysA3, HysB1, HysB2, and HysB3 are expressed in dB,

# Ofn, Ocn, Ofp, Ocp, Off are expressedin dB.
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Céc bang du6i day duoc sit dung dé giai thich cho phan mo ta sang ché dua vao su

kién (NR6), va s& tot hon néu hiéu ring cic nodi dung & trong cac bang dudi day dugc két

hop véi nhau.

Su kién NR6

NR6

Neighbour becomes offset better than SCell

(Entering condition)
NR3-1-1) Mn(IDLE mode RS) + Ocnl — Hysl > Ms(IDLE mode RS) + Ocsl +
Offl
NR3-1-2) Mn(Additional RS) + Ocn2 — Hys2 > Ms(Additional RS) + Ocs2 +
Off2
NR3-1-3) Mn(IDLE mode RS) + Ocnl — Hysl > Ms(IDLE mode RS) + Ocsl +
Offl)

&& (Mn(Additional RS) + Ocn2 — Hys2 > Ms(Additional RS) + Ocs2 +
Off2)
NR3-1-4) Mn(IDLE mode RS) + Mn(Additional RS) + Ocn3 — Hys3 > Ms(IDLE
mode RS) + Ms(Additional RS) + Ocs3 + Off3

(Leaving condition)
NR3-2-1) Mn(IDLE mode RS) + Ocnl + Hysl < Ms(IDLE mode RS) + Ocs1 +
Off1
NR3-2-2) Mn(Additional RS) + Ocn2 + Hys2 < Ms(Additional RS) + Ocs2 +
Off2
NR3-2-3) (Mn(IDLE mode RS) + Ocnl + Hysl < Ms(IDLE mode RS) + Ocsl +
Off1)

&& (Mn(Additional RS) + Ocn2 + Hys2 < Ms(Additional RS) + Ocs2 +
Off2)
NR3-2-4) Mn(IDLE mode RS) + Mn(Additional RS) + Ocn3 + Hys3 <
Ms(IDLE mode RS) + Ms(Additional RS) + Ocs3 + Off3
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# Mn(IDLE mode RS) is the measurement result of the neighbour cell derived
from IDLE mode RS, not taking into account any offsets,

# Mn(Additional RS)is the measurement result of the neighbour cell derived
from additional RS, not taking into account any offsets,

# Ms(IDLE mode RS) is the measurement result of the serving cell derived from |
IDLE mode RS, not taking into account any offsets,

# Ms(Additdonal RS)is the measurement result of the serving cell derived from
additional RS, not taking into account any offsets,

# Hys1, Hys2, and Hys3 are the hysteresis parameter for this event (i.e.
hysteresis as defined within reportConfig EUTRA for this event),

# Ocnl, Ocn2, and Ocn3 are the cell specific offset of the neighbour cell (i.e.
celllndividualOffset as defined within measObjectEUTRA corresponding to the
frequency of the neighbour cell), and set to zero if not configured for the
neighbour cell.

#0csl, Ocs2, and Ocs3 are the cell specific offset of the serving cell (i.e.
celllndividualOffset as defined within measObjectEUTRA corresponding to the
frequency ofthe PCell/ PSCell), and is set to zero ifnot configured for the PCell/
PSCell.

#Off1, Off2, and Off3 are the offset parameter for this event (i.e. a3-Offset as
defined within reportConfigEUTRA for this event).

# Mn() and Ms() are expressedin dBm in case of RSRP, orin dB in case of
RSRQ and RS-SINR,

# Hys1, Hys2, and Hys3 are expressed in dB,

# Ocn, Ocs, Off are expressed in dB.

Céc bang dudi day duoc st dung dé giai thich cho phin mo ta sang ché dua vio su
kién (NR7), va s& t&t hon néu hiéu ring c4c ndi dung & trong céc bang dudi day dugc két

hop vé1 nhau.
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Su kién NR7

NR7

Neighbour becomes offset better than PCell/ PSCell, while there are more
than N beams above threshold in that neighbour cell

1>consider the entering condition for this event to be satisfied when both
condition 7-1-X and condition 7-2-X, as specified below, are fulfilled;

1>consider theleaving condition for this event to be satsfied when condition 7-
3-X or condition 7-4-X,1.e. atleast one of the two, as specified below, is
fulfilled;

(Entering condition 1)
NR7-1- 1.) Mn(IDLE mode RS)+Ofnl + Ocnl - Hysi >Mp(IDLE mode RS) +
Ofpl +Ocpl - Offl
NR7-1-2) Mn(Additonal RS) +Ofn2 + Ocn2 — Hys2 > Mp(Additional RS) +
Ofp2 +Ocp2 + Off2
NR7-1-3) (Mn(IDLE mode RS) +Ofnl + Ocnl - Hys1 > Mp(IDLE mode RS) +
Ofpl +Ocpl + Off1)

&& (I\«m(Additional RS)+Ofn2 + Ocn2 — Hys2 > Mp(Additional RS) +
Ofp2 +Ocp2 + Off2)
NR7-1-4) Mn(IDLE mode RS) ~ Mn(Additional RS) + Ofn3 +Ocn3 - Hys3 >

Mp(IDLE mode RS) + Mp(Additional RS) + Ofp3 + Ocp3 + Off3

(Entering condition 2)

NR7-2-1)# of beams satisfy (MBn(IDLE mode RS) > Thresholdl) > N1,
NR7-2-2) # of beams satisfy (MBn(Additional RS) > Threshold2) > N2,
NR7-2-3)# of beams satisfy ( (MBn(IDLE mode RS) > Threshold1l) or

(MBn(Additional RS) > Threshold2) ) > N3,
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(Leaving condition 1)
NR7-3-1) Mn(IDLE mode RS) + Ofnl +Ocnl + Hysl < Mp(IDLE mode RS) +
Ofpl +Ocpl + Offl
NR7-3-2) Mn(Additonal RS) + Ofn2 + Ocn2 + Hys2 < Mp(Additonal RS) +
Ofp2 + Ocp2 + Off2
NR7-3-3) (Mn(IDLE mode RS) + Ofnl + Ocnl + Hys1 < Mp(IDLE mode RS) +
Ofpl +Ocpl +Offl)

& & (Mn(Additional RS) ~ Ofn2 + Ocn2 + Hys2 <Mp(Additional RS) +
Ofp2 +Ocp2 + Off2)
NR7-3-4) Mn(IDLE mode RS) + Mn(Additonal RS)+Ofn3 +Ocn3 + Hys3 <

Mp(IDLE mode RS) + Mp(Additional RS) + Ofp3 + Ocp3 + Off3

(Leaving condition 2)

NR7-4-1) # of beams satisfy (MBn(IDLE mode RS) > Thresholdl) < N1,
NR7-4-2)# of beams satisfy (MBn(Additional RS) > Threshold2) <N2,
NR7-4-3) # of beams satisfy ( (MBn(IDLE mode RS) > Threshold1) or

(MBn(Additional RS) > Threshold2) ) <N3,
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# Mn(IDLE mode RS) is the measurement result of the neighbour cell derived
from IDLE mode RS, not taking into account any offsets,

# Mn(Additional RS) is the measurement result of the neighbour cell derived
from additional RS, not taking into account any offsets,

# MBn(IDLE mode RS) is the measurement result of a beam of the neighbour
cell derived from IDLE mode RS, not taking into account any offsets,

# MBn(Additional RS) is the measurement result of a beam of the neighbour cell
derived from additional RS, not taking into account any offsets,

# Mp(IDLE mode RS) is the measurement result of the PCell/ PSCell derived
from IDLE mode RS, not taking into account any offsets,

# Mp(Additional RS) is the measurement result of the PCell/ PSCell derived
from additional RS, not taking into account any offsets,

# Hvs1, Hys2, and Hys3 are the hysteresis parameter for this event (i.e.
hysteresis as defined within reportConfigEUTRA for this event),

# Ofnl, Ofn2, and Ofn3 are the frequency specific offset of the frequency of the
neighbour cell (i.e. offsetFreq as defined within measObjectEUTRA
corresponding to the frequency of the neighbour cell).

# Ocnl, Ocn2, and Ocn3 are the cell specific offset of the neighbour cell (i.e.
celllndividualOffset as defined within measObjectEUTRA corresponding to the
frequency of the neighbour cell), and set to zero if not configured for the

neighbour cell.
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# Ofpl, Ofp2, and Ofp3 are the frequency specific offset of the frequency of the
PCell/ PSCell (i.e. offsetFreq as defined within measObjectEUTRA
corresponding to the frequency of the PCell/ PSCell).

#0cpl, Ocp2, and Ocp3 are the cell specific offset of the PCell/ PSCell (i.e.
celllndividualOffset as defined within measObjectEUTRA corresponding to the
frequency of the PCell/ PSCell), and is set to zero if not configured for the PCell/
PSCell.

#0ff1, Off2, and Off3 are the offset parameter for this event (i.e. a3-Offset as
defined within reportConfigEUTRA for this event).

# N1, N2, and N3 are the required number of beams which satisfies the threshold
required

# Threshold1, Threshold2, and Threshold3 are the threshold parameter for this
event (i.e. al-Thresholdl, al-Threshold2, and al-Threshold3 as defined within
reportConfigEUTRA for this event).

# Mn() and Mp() are expressed in dBmin case of RSRP, or in dBin case of
RSRQ and RS-SINR,

# Hysl, Hys2, and Hys3 are expressed in dB,

# Ofn, Ocn, Ofp, Ocp, Off are expressed in dB.

# Thresholdl, Threshold2, and Threshold3 are expressed in the same unit as Ms.

Phuong 4n a - Phat hién 13i ctia chum dya vao tin hidu téng L1/L2/L3

Thiét bi ddu cubi c6 thé do muc suy giam hidu suit ctia chum dang dugc sir dung,
va stt dung muc suy giam hiéu ndy, c6 thé khéi dong thi tuc thay ddi chum dé thay dbi tir
chiim nay sang chum khéc. Trong truong hgp nhu vay, thu tuc xéc dinh muc suy gidm
hiéu sudt ctia chum dang duoc st dung duoc goi 1a thu tuc phét hién 15i ctia chum, va thit

tuc nay c6 thé dugc thye hién nhu sau.

Trong sang ché ndy, chim c6 thé 13 mot chum nhat dinh (chim cta tram co sé,
chum cta thiét bi dau cubi, hodc mot cip gdm chim ciia tram co s& va chum cla thiét bi
dau cuéi) duoc thiét bi ddu cudi va tram co s st dung. Ngoai ra, chum c6 thé 1a mot tap
hop chum nhét dinh duoc thiét bi dAu cubi va tram co sé st dung cu thé (hoac ngﬁm

dinh).

Trong sing ché nay, chum cé thé twong ing vdi cau hinh anten vat 1y, hodc c6 thé

1a don vi do ctia mot thiét bi ddu cudi nhét dinh (vi du, khdi SS, nhém SS, tip hgp nhém
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SS, khéi CSI-RS, nhém CSI-RS, hoic tap hop nhém CSI-RS).
1. Phéat hién tin hiéu tAng L1

- Néu (c4c) chum duge do bing ting vat Iy dap tng diéu kién 1, thi 1i ctia chum

duoc xac dinh.

- TAng vAt 1y truyén thong tin chi béo tuong ting dén tAng cao hon d6i vdi céc thao
tac tiép theo.

- TAng cao hon bit dau thi tuc khéi phuc chum sau khi thu duge thong tin chi bdo
nay.

2. Phat hién tin hiéu tAng L2 duwa vao thong tin chi bao clia tang L1

- Néu (céc) chum dugc do bing tang vat Iy dap ung diéu kién 1, thi thong tin chi
béo twong tng duge truyén dén ting cao hon.

- TAng L2 thu mot hodc nhiéu thong tin chi béo tir tang vat 1y, va néu thu duoc cac
théng tin chi bao twong Ung dap tmg didu kién 2, thi 18i ctia chum va/hogc tht tuc khoi

phuc chum dugc xac dinh.
- Tang L2 bét dau thu tuc khoi phuc chum.
3. Phat hién tin hiéu tAng L3 dya vao thong tin chi bao ctia tang L1

- Néu (c4c) chum duoc do bing ting vét Iy dép tng diéu kién 1, thi thong tin chi

béo tuong tng dugc truyén dén ting cao hon.

- Tﬁng L3 thu mot hodc nhiéu thong tin chi bao tir téng vat 1y, va néu thu duge céc
thong tin chi bao twong Gmg dap ung diéu kién 2, thi 15i clia chim va/hodc thu tuc khoi

phuc chum dugc xac dinh.
- Tang L3 bt dau thu tuc khoi phuc chum.
Diéu kién 1 ¢6 thé 1a nhu sau.
- Gia tri do cua (cac) chum < Threshold1
- Xéc suat udc tinh xut hién 18i khi thu tin hiéu DL > N1%
- Gi4 tri do cia (cac) chum < Thresholdl (AND) mdt gia tri do cua chum nhét

dinh > Threshold2
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- Gi4 tri do cta chum nhét dinh trong mét tap hop chiim nhét dinh setl di dugc thoa

thudn trudc véi tram co sé (hodc duge tao cAu hinh tir tram co s&) < Threshold1
Diéu kién 2 ¢6 thé 13 nhu sau.
- N2 14n thu théng tin chi béo lién tiép

- S6 14n thu thong tin chi bio khong it hon N3 14n trong mdt khoang thoi gian dinh

trudce (timer2)
- Mot gié tri do ctia chtim nhét dinh > Threshold2

- Gi4 tri do ctia chiim nhét dinh trong mét tip hop chum nhét dinh set2 da duoc thoa

thudn trude voi tram co sé (hodc duogc tao cAu hinh tir tram co s6) > Threshold2

- Truomg hop trong d6 khoang thoi gian nhit dinh timerl dugc khéi dong chi sau

khi diéu kién 1 duoc dap vng s& hét han

- timer] ¢6 thé 12 mot gia tri duogc tao cAu hinh théng qua viéc str dung thiét bi dau
cubdi

- timer1 ¢6 thé 12 mot gia tri dugc tao cAu hinh béng tram co s&

: timerl c¢6 thé duoc huy bod néu mot thong tin chi bdo nhit dinh (tac 1a,
In-sync-indication) dugc thu tir ting thip hon.

- timer] c6 thé dwoc huy bé néu mét théng tin chi bao nhit dinh (tic 13, thong tin
chi béo khoi dong RLF hodc thong tin chi béo khai bao RLF) dwoc thu tir ting cao hon.
Phuong 4n bl - Mttc 6 va tp hop

Phuong 4n dudi day 1a mot phuong an khac trong d6 cac tap hop tai nguyén CSI-RS
trong mot 6 c6 cung mdt khoang cach song mang con, khodng thoi gian truyén tin hiéu
CSI-RS, dai thong truyén tin hiéu CSI-RS, va dai théng thu tin hiéu CSI-RS.

Béang 1 dudi ddy la theo phwong 4n nay clia sang ché, va bang laa va bang lab dugc
bd sung dé giai thich vé cac truong twong tmg c6 trong bang 1. S& t6t hon néu hiéu ring
c4c ndi dung & trong bang laa va bang 1ab dugc két hop véi nhau.

Trong trrong hop nay, cac tin hiéu CSI-RS duoc tao c4u hinh bang céc tap hop tai

nguyén CSI-RS, va cac tip hop tai nguyén CSI-RS tuong g c6 cing mot do Iéch cua
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thong tin cAu hinh CSI-RS, ID x40 tron tin hiéu CSI-RS, cu hinh tao ra day, thong tin
chi bao 13p lai, va mét d6. Cac cong anten, cic mau anh xa ph?ln tlr tai nguyén, thong tin
QCL, va thong tin vé& phin dai théng cta cac tai nguyén CSI-RS trong cac tap hop tai
nguyén CSI-RS tuwong tmg c6 thé dugc cung cp cho thiét bi d4u cudi & dang anh xa bit

c6 mot gia tri bang nhau hodc cac gia tri khic nhau trong tip hop tai nguyén CSI-RS.

Bang 1

-- ASN1START

MeasObjectNR ::= SEQUENCE {
carrierFreq ARFCN-ValueNR,
referenceSignalConfig ReferenceSignalConfig

}

ReferenceSignalConfig: := SEQUENCE {
ssh-MeasurementTimingConfiguration S5B-Measuremen tTimingConfiguration,
csi-rs~ResourceConfig-Mobility CSI-RS-ResourceConfig-Mobility

}

CSI-RS-ResourceConfig-Mobility ::= SEQUENCE {
csi-ConfigCells SEQUENCE (SIZE

(1. .maxNrofCSI-ConfigCells)) OF CSI-ConfigCell OPTIONAL,

}

CSI-ConfigCell;:= SEQUENCE {
csi-ResourceSets-RRM SEQUENCE (SIZE

(1. .maxNrofCSI-ResourceSets-RRM)) OF CSI-ResourceSet-RRM OPTIONAL,
cellld PhysicalCellld,
slotConfigPeriodicity ENUMERATED {sf5, sf10, sf20, sf40, [sf80,
sf1601},
subcarrierSpacing SubcarrierSpacing,
csi-rs-TransmissionBW TYPE FFS!,
csi-rs-MeasurementBW TYPE FFS!,
}

CSI-ResourceSet-RRM ;= SEQUENCE {
csi-rs-ResourcesetId-RRM CSI-RS-ResourceSetId-RRM,
slotConfigOffset INTEGER (0..XX),
scrambling ID TYPE FES!,
sequenceGenerationConfig TYPE FFS!,

repetition BOOLEAN,
nrofRepeateadCSI-RS-Resources ENUMERATED{X, ...},
nrofAntennaPortsBitmap ENUMERATED({X, ...},
resourceElemen tMappingPatternBi tmap TYPE FFS!,
gcl _SSB_info Bitmap TYPE FFS!,
densityBitmap ENUMERATED({X, ...},
bandwidthpartsBitmap ENUMERATED({X, ...},
}
CSI-RS-ResourceSetId-RRM : := INTEGER
(0. .maxNrofCSI-RS-ResourceSetsRRM - 1)
-~ ASN1STOP
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Bang laa
-- ASNISTART
MeasObjectNR @ : = SEQUENCE {
carrierFreq ARECN-ValueNR,
-- Configuration of a reference signal to be measured for the purpose of RRM
referenceSignalConfig ReferenceSignalConfig OPTIONAL,

- Hereinafier, variables are omifted,: # of SS/CSI-RS beams to derive cell quality, Thresholds, offsets, cell lists, ...

\
!
ReferenceSignalConfig : : - SEQUENCE {

-- Sync signal measurement configuration: Syne Signal measurement timing configuration (SMTC)
ssb-Measurement TimingConfiguration SSB-MeasurementTimingConfiguration, OPTIONAL,
-- CSI-RS signal measurement configuration
esi-rs-ResourceConlig-Mobilily CSI-RS-ResourceConfig-Mobility OPTIONAL,
}
CSI-RS-ResourceContig-Mobility : : = SEQUENCE
¢si-ConfigCells SEQUENCE (SIZE (1..maxNrofCS[-ConfigCells)) OF CSL-ConfigCell OPTIONAL,
|
H
-- Configurc-one or more CSI-RS resource sets in one ecll
CS1-ConfigCell: : = SEQUENCE 4
csi-ResourceSets-RRM SEQUENCE {SIZE (1..maxNrofCSI-ResourceSets-RRM)) OF CSI-ResourceSet-RRM — OPTIONAL,
cellld PhysicalCellld,
-- CSI-RS wansmission period :
slotConfigPeriodicity ENUMERATED {sf3, s110, s120, st40, ($£80, sf160];,
- CSI-RS subcarrier spacing numerical value (It may be a numerical value representing numerology, and may have the same value-as the value of a syne signal and a data channel)
subcarrierSpacing SubcarrierSpacing,
-- CSI-RS transmission frequency bandwidth or specific band
esi-rs-TransmissionBW TYPE_FFS!,
-- CSI-RS measurement frequency bandwidth or specific band
‘ csi-rs-McasurcmentBW TYPE FFSY,
f
Béang lab
-- CSI-RS measurement unit resource information to be measured by terminal
CSI-ResourceSet-RRM ~ ::= SEQUENCE {
csi-rs-Resourcesetld-RRM CSI-RS-ResourceSetld-RRM,
slotConfigOffset INTEGER (0..XX),
scrambling [D TYPE FFS!,
sequenceGenerationConfig TYPE_FFS!,
repetition BOOLEAN,
nrofRepeateadCSI-RS-Resources ENUMERATED({X,...},
-- The number of CSI-RS transmission antenna ports
nrofAntennaPortsBitmap ENUMERATED({X,...},
-- CSI-RS Resource Element mapping pattern
resourceElementMappingPatternBitmap TYPE FFS!,
gcl SSB info Bitmap TYPE FFS!
densityBitmap ENUMERATED({X,...},
bandwidthpartsBitmap ENUMERATED({X,...},
}
CSI-RS-ResourceSetld-RRM : : = INTEGER (0..maxNrofCSI-RS-ResourceSetsRRM - 1)
-- ASN1STOP

Vi du nay thé hién réng 6 tao cAu hinh cho thiét bi dau cudi aé truyén cac tap hop tai
nguyén CSI-RS ¢6 cing mdt chu ky nhim muc dich RRM va chuyén 6 ctia nhiéu thiét b
dau cubdi va cac thiét bi dau cudi khong xac dinh.

Ngoai ra, chu k¥ truyén tin hiéu CSI-RS c¢6 thé dugc tao cu hinh dua vio céc tap

hop tai nguyén CSI-RS chtr khéng phai 13 dya vao cdc 6 trong CSI-ResourceSet-RRM.
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Trong truong hop nay, cac tdp hop tai nguyén CSI-RS khac nhau duoc truyén trong 6
twrong tmg cé thé duge truyén trong cac chu ky khic nhau, va do do, thiét bi dau cudi co

thé thu cac tap hop tai nguyén CSI-RS khac nhau trong cac chu ky khac nhau.

Trong cung mdt tdp hop tai nguyén CSI-RS, 6 co thé truyén cac tin hiéu CSI-RS co
cung mot do 1éch khe thoi gian truyén tin hiéu (slotConfigOffset), va cac gia tri 4o léch
khe thoi gian truyén tin hiéu khac nhau c6 thé dwoc cung cép bing cac tap hop tai nguyén
CSI-RS khac nhau trong 6. Nho st dung do 1éch nay, vi du, cac tdp hop tai nguyén
CSI-RS ¢6 cac gia tri do léch khe thoi gian truyén tin hiéu CSI-RS khac nhau va cing
modt chu ki ¢6 thé duge truyén bing mot nhém anten truyén/thu ndm & cic vi tri vat Iy
khac nhau, vi dy, bing céc dibm truyén/thu (Transmission/Reception Point, TRP hodc

N e A

TRxP), va thiét bi dau cudi ¢6 thé thu cac tap hop tai nguyén CSI-RS bing cach ap dung

Ngoai ra, néu céc tap hop tai nguyén CSI-RS c6 céc dic trung tdn s6 khac nhau, vi
du, c4c tan s trung tdm, céc dai thong tan sb, va cic tAn sb séng mang, thi 6 c6 thé
truyén céac tai nguyén CSI-RS c6 cac do léch khe thoi gian truyén tin hiéu khac nhau va
chu ky giéng nhau gitta cdc tdp hop tai nguyén CSI-RS, va thiét bi dau cudi c6 thé duge

tao céu hinh dé thu c4c tai nguyén CSI-RS dugc truyén.

Ngoai ra, cac d0 1éch khe thoi gian truyén tin hiéu cé thé duge tao cdu hinh trong
théng tin CSI-ConfigCell theo don vi 1a 6 chir khong phai theo don vi 13 tip hop tai
nguyén CSI-RS. Trudng hop ndy cé nghia 1a tit ca céc tai nguyén CSI-RS va céc tap hop
tai nguyén CSI-RS dugc tao cdu hinh va dugc truyén trong 6 twong tng c6 cing mot d
léch khe thoi gian truyén tin hiéu, va thiét bi dau cubdi c6 thé thu cac tin hiéu CSI-RS

dugce truyén bing 6 twong Gng v6i cling mot do 1éch khe thoi gian truyén tin hiéu.

Néu thong tin chi bao lip lai dang & trang thai bat, thi mang cé thé tao c4u hinh cho
cac tai nguyén CSI-RS trong tap hop tuong ﬁ'ng dé truyén cac tin hiéu bang cach str dung
cling mdt cdu hinh anten va cing mot chum, va thiét bi d4u cudi c6 thé do cuong do tin
hiéu thu dugc cia chum CSI-RS tuong Gng d6i v6i cac chum thu duge khac nhau va cé
thé do chét luong kénh trong lac dang thay doi chum thu duge cua thiét bi dau cudi trong
tap hop tai nguyén CSI-RS. Néu thiét bi dau cubi hodi dap théng tin do duge cho tram co

s, thi thong tin chi béo twong tmg nay c6 thé duge sir dung ngam dinh dé lam théng tin
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chi bao chi béo ring phai thuc hién viéc hdi dap ddi v6i thong tin ID cla tap hop tai
nguyén CSI-RS (CSI-RS-ResourceSetld-RRM).

Néu théng tin chi bio 1ap lai dang & trang thai tat, thi mang ¢6 thé tao cAu hinh cho
cac tai nguyén CSI-RS trong tap hop tai nguyén CSI-RS twong Uing dé truyén cac tin hiu
bang cach st dung cic cAu hinh anten khac nhau va cac chum khéc nhau, va thiét bi dau
cudi c6 thé gitr ¢b dinh va thu cdc chum thu duge cua thiét bi dau cudi trong tap hop tai
nguyén CSI-RS, c6 thé do cudng do tin hidu thu duoc ctia chum CSI-RS tuong ng trong
sb cac chum duge truyén khac nhau cta tram co s& d6i véi chim thu dugc tuong tng, va
c6 thé do chét lugng kénh. Néu thiét bi ddu cubi hoi dap thong tin do dugc cho tram co
s, thi thong tin chi bao tuong Gng nay ¢ thé dugc st dung ngdm dinh dé 1am thong tin
chi bdo chi bdo ring phai thuc hién viée hdi dap dbi véi khong chi théng tin ID cua tap
hop tai nguyén CSI-RS (CSI-RS-ResourceSetIld-RRM) ma con thong tin ID cua tai
nguyén, vi du, thir tw 4nh xa bit clia cac mau 4nh xa RE twong tng voi tai nguyén hdi dap

da duogc tao cau hinh, va thir tu 4nh xa bit clia cac cong anten.

Ngoéi ra, thong tin chi bao 1dp lai co thé dugc tao cAu hinh trong théng tin
CSI-ConfigCell theo don vi la 6 cht khong phai theo don vi 13 tdp hop tai nguyén
CSI-RS. Trudng hop ndy cé nghia 13 tit ca cac tai nguyén CSI-RS va cic tdp hop tai
nguyén CSI-RS duoc tao cdu hinh va duoc truyén trong 6 twong tmg dugc truyén theo

cung mot thong tin chi bédo 1ap lai.

Néu thong tin chi bao 1ap lai dang & trang thai bat va vai tap hop tai nguyén CSI-RS
duge cung cip, thi c¢6 thé duge tao cdu hinh sao cho céc tin hiéu phai dugc truyén bing
cach st dung ciing mét cdu hinh anten va cling mdt chiim trong céc tap hop tai nguyén
CSI-RS tuong ing, va co thé dugc tao cdu hinh ngém dinh sao cho cac tin hi¢u phai duoc
truyén bang cach st dung cac cdu hinh anten khac nhau va cac chiim khic nhau giita cac
tdp hop tai nguyén CSI-RS. Trong truomg hop nay, thiét bi dau cudi c6 thé thu cac tin
hiéu CSI-RS dugc truyén bing 6 twong tng trong lic dang thay dbi cac chum thu dugc

dua vao céc tai nguyén CSI-RS khac nhau trong mot tap hop tai nguyén CSI-RS.

Ngoai ra, néu théng tin chi bao lip lai dang & trang thdi bat va vai tdp hop tai
nguyén CSI-RS dugc tao cdu hinh, thi thong tin chi bao 1ap lai c6 thé 12 thong tin chi béo
tao cAu hinh cho tit ca cac tAp hop tai nguyén CSI-RS va cac tai nguyén CSI-RS trong
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céc tAp hop dé truyén céc tin hiéu bang cach sir dung cling mot cAu hinh anten va ciing
mot chum dang tuong ty. Trong truedong hop nay, thiét bi dau cubi c6 thé thu cac tin hiéu
CSI-RS dugce truyén bing 6 twong tmg trong luc dang thay d6i cdc chum thu dugc dua

vao cac tai nguyén CSI-RS khac nhau trong mot tdp hop tai nguyén CSI-RS.

nrofRepeateadCSI-RS-Resources chi bao sd luong tai nguyén CSI-RS lip lai dé
thong bao vé viée c¢6 bao nhiéu tai nguyén CSI-RS duoc tao c4u hinh trong tap hop tai
nguyén CSI-RS tuwong tng duoc truyén bing cach sir dung cling mot cdu hinh anten va
cling mot chiim. Thong sb twong tmg nay c6 thé duge tao ciu hinh va dugc truyén chi khi

thong tin chi bao 1dp lai dang ¢ trang thai bat.

Ngoai ra, nrofRepeateadCSI-RS-Resources c6 thé dugc tao céu hinh trong thong tin
CSI-ConfigCell theo don vi la 6 chtt khong phdi theo don vi 1a tdp hop tai nguyén
CSI-RS. Trong truong hop nay, nrofRepeateadCSI-RS-Resources co thé tao cAu hinh dé
chi bdo vé& viéc c6 bao nhiéu tai nguyén CSI-RS trong cac tip hop tai nguyén CSI-RS
duoc tao cAu hinh va duge truyén trong 6 twong tng dugc két hop thanh cic nhém va

duoc truyén bang cach st dung cing mot cau hinh anten va cung mot chum.

nrofAntennaPortsBitmap 14 s& lugng cng anten dwoc sit dung cho céc tai nguyén
CSI-RS dang duoc truyén trong tip hop tai nguyén CSI-RS tuong ting hodc thong tin ciu
hinh. Néu tit ca cdc tai nguyén trong tdp hop tai nguyén CSI-RS sit dung cting mot cdng
anten, thi thong tin vé cbng anten nay c6 thé dugc tao ciu hinh va dugc truyén dudi dang
mot thong tin, con néu cac tai nguyén trong tap hop st dung cic cdng anten khéc nhau,
thi théng tin v& cdc cbng anten khac nhau nay c6 thé duoc truyén & dang 4nh xa bit cia

cac thong tin khac nhau.

Ngoai ra, nrofAntennaPortsBitmap c6 thé dugc tao cdu hinh trong théng tin
CSI-ConfigCell theo don vi 1a 6 chir khong phai theo don vi 1a tdp hop tai nguyén
CSI-RS. Trong truong hop nay, nrofAntennaPortsBitmap la s6 lugng cong anten duoc st
dung cho cac tap hop tai nguyén CSI-RS dugc tao céu hinh va dugc truyén trong 6 tuong
irng hodc cac tai nguyén CSI-RS cé trong cac tdp hop tai nguyén CSI-RS tuong g hodc
thong tin cau hinh. Néu tit c4 cac tai nguyén trong 6 sit dung cing mot cong anten, thi
thong tin v& cbng anten nay c6 thé duoc tao cdu hinh va dugc truyén dudi dang mot

thong tin, con néu cac tai nguyén CSI-RS trong tip hop tai nguyén CSI-RS st dung cing
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mdt cdng anten, nhung cic cong anten khac nhau dugc st dung cho céc tip hop tai
nguyén CSI-RS khac nhau, thi théng tin chi bio dé chi bao cAu hinh nhu vay c6 thé dugc
dua vao, hodc cac thong tin khac nhau cé thé duge truyén & dang 4nh xa bit d6i véi cac
cdng anten dugc tao cdu hinh theo céc tip hop ma khong cé théng tin chi béo. Néu céc tai
nguyén CSI_RS trong tdp hop tai nguyén CSI-RS st dung céc cdng anten khac nhau, thi

théng tin v& cac cdng anten khac nhau nay cé thé dugc truyén & dang anh xa bit,

resourceElementMappingPatternBitmap 1a thong tin cAu hinh cua cdc phan tir tai
nguyén dugc st dung cho cac tai nguyén CSI-RS dang duoc truyén trong tap hop tai
nguyén CSI-RS tuong tng. Néu tit ca cac tai nguyén trong tip hop tai nguyén CSI-RS sir
dung cing mot mAu 4nh xa phan tir tai nguyén, thi théng tin vé mau 4nh xa phan tir tai
nguyén ndy c6 thé dugc tao cAu hinh va duge truyén duéi dang mot thong tin, con néu
céc tai nguyén trong tap hop tai nguyén CSI-RS st dung cdc miu 4nh xa phan tir tai
nguyén khéc nhau, thi thong tin v& cic miu 4nh xa phan tir tai nguyén khic nhau ndy cé

thé dugc truyén & dang 4nh xa bit ctia cic thong tin khac nhau.

Ngoai ra, resourceElementMappingPatternBitmap c6 thé duogc tao cdu hinh trong
thong tin CSI-ConfigCell theo don vi 1a 6 chtt khong phai theo don vi la tdp hop tai
nguyén CSI-RS. Trong trudng hop nay, resourceElementMappingPatternBitmap 1a thong
tin v& mAu 4nh xa phin tir tai nguyén hodc thong tin cAu hinh duge st dung cho cic tap
hop tai nguyén CSI-RS dugc tao ciu hinh va duoc truyén trong 6 twong (ng hodc cic tai
nguyén CSI-RS cé trong cac tdp hop tai nguyén CSI-RS tuong tUng. Néu tat ca cac tai
nguyén trong 6 st dung cling mot thong tin v& miu 4nh xa phan tr tai nguyén, thi thong
tin v& miu 4nh xa phﬁn tr tai nguyén nay cé thé duoc tao cdu hinh va dugc truyén duéi
dang mdt thong tin, con néu cac tai nguyén CSI-RS trong tip hop tai nguyén CSI-RS st
dung ciing mot thong tin vé miu 4nh xa phan tir tai nguyén, nhung cac miu anh xa phén
tir tai nguyén khac nhau dugc st dung cho céc tip hop tai nguyén CSI-RS, thi thong tin
chi bao d& chi bao cdu hinh nhu vy c6 thé dugc dua vao, hoiic cac thong tin khdc nhau
c6 thé duoc truyén & dang 4nh xa bit d6i v6i cac miu anh xa phﬁn tlr tai nguyén duoc tao
chu hinh theo céc tip hop ma khong cé thong tin chi bao. Néu cac tai nguyén CSI_RS
trong tap hop tai nguyén CSI-RS str dung cic miu anh xa phan tir tai nguyén khac nhau,

thi thong tin vé& c4c miu 4nh xa RE khéc nhau nay cé thé dugc truyén & dang 4nh xa bit.
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qcl_SSB_info Bitmap Ia thong tin dugc st dung dé thong béo sy tuong quan QCL
v6i khéi tin hiéu ddng bd hoa 13 quan hé QCL theo thoi gian, tan sb, va khong gian véi
c4c tai nguyén CSI-RS duoc truyén trong tip hop tai nguyén CSI-RS twong tng, va ID
ctia khéi SS twong tmg, ID cua QCL, hodc ID cua thong tin c4u hinh truyén cé thé dugc
sir dung. Néu tit ca cic tai nguyén trong tap hop tai nguyén CSI-RS c6 quan hé QCL véi
cing mot khdi SS, thi gcl SSB_info_Bitmap c6 thé duoc tao ciu hinh va dugc truyén
dudi dang mot théng tin, con néu cac tai nguyén trong tip hop tai nguyén CSI-RS c6
quan hé QCL véi cac khéi SS khac nhau, thi théng tin vé céc khdi SS khéc nhau ndy cé

thé duge truyén & dang 4nh xa bit cia cc thong tin khac nhau.

Ngoai ra, qcl SSB info Bitmap cé thé dugc tao cdu hinh trong théng tin
CSI-ConfigCell theo don vi 1a 6 chir khong phai theo don vi la tdp hop tai nguyén
CSI-RS. Trong truong hop nay, qcl_SSB_info Bitmap 1a thong tin vé cac tin hiéu dong
bd hoa c¢6 quan hé QCL véi cac tdp hop tai nguyén CSI-RS dugc tao cAu hinh va dugc
truyén trong 6 twong ng hodc cic tai nguyén CSI-RS c6 trong céc tip hop tai nguyén
CSI-RS tuong tng. Néu tit ci cic tai nguyén trong 6 c6 quan hé QCL véi cing mot khéi
SS, thi thong tin v& khéi SS nay c6 thé duge tao cau hinh va dugc truyén du6i dang mot
thong tin, con néu céc tai nguyén CSI-RS trong tap hop tai nguyén CSI-RS c6 quan hé
QCL v6i cing mot khéi SS, nhung cac tip hop tai nguyén CSI-RS c6 quan hé QCL véi
céc khéi SS khac nhau, thi thong tin chi bao dé chi bdo cAu hinh nhu vay c6 thé dugc dua
vao, hodc cac théng tin khac nhau c6 thé dugc truyén & dang anh xa bit dbi voi cac khdi
SS ¢6 quan h¢ QCL dua vao céc tap hop. Néu cac tai nguyén CSI_RS trong tap hop tai
nguyén CSI-RS ¢6 quan hé QCL véi cac khdi SS khac nhau, thi thong tin vé cac khdi SS

khac nhau nay c6 thé duoc truyén & dang anh xa bit.

densityBitmap 12 mat do trong RE/cong/PRB ciia céc tai nguyén CSI-RS dugc
truyén trong tip hop tai nguyén CSI-RS twong tmg. Néu tit ca cac tai nguyén trong tap
hop tai nguyén CSI-RS sir dung cling mot cong anten, thi thong tin vé cong anten nay c6
th8 dugc tao cAu hinh va duoc truyén dudi dang mot théng tin, con néu cac tai nguyén
trong tdp hop tai nguyén CSI-RS st dung cac mat d¢ khac nhau, thi thong tin vé cac mat

d6 khac nhau nay cé thé duogc tmyén & dang anh xa bit cua cac thong tin khac nhau.

Ngoai ra, densityBitmap c6 thé duoc tao cAu hinh trong thong tin CSI-ConfigCell
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theo don vi 1a 6 chir khong phai theo don vi 1a tip hop tai nguyén CSI-RS. Trong trudng
hop nay, densityBitmap 1 thong tin v& mat d6 duoc sir dung cho céc tap hop tai nguyén
CSI-RS dugc tao ciu hinh va duoc truyén trong 6 twong ng hodc céc tai nguyén CSI-RS
¢6 trong c4c tap hop tai nguyén CSI-RS tuong tng. Néu tit ca cc tai nguyén trong 6 sir
dung cung mot thong tin vé mat do, thi thong tin v& mat do nay co thé duoc tao ciu hinh
va duge truyén dudi dang mot thong tin, va cac tai nguyén CSI-RS trong tip hop tai
nguyén CSI-RS st dung mat do nay, con néu cac mat do khac nhau duoc sir dung cho céc
tap hop tai nguyén CSI-RS, thi théng tin chi bao dé chi bao cdu hinh nhu vay co thé dugc
dua vao, hodc cac thong tin khac nhau c6 thé duoc truyén & dang anh xa bit dbi voi mat
d6 duogce tao cAu hinh theo céc tAp hop ma khong c6 thong tin chi bao. Néu cic tai nguyén
CSI RS trong tdp hgp tai nguyén CSI-RS st dung cac mat do khac nhau, thi thong tin vé

cac mat do khac nhau nay cé thé dugc truyén & dang anh xa bit.

bandwidthpartsBitmap 14 thong s& c¢6 thong tin, nhu ID cia phan dai thong, dai
thong, va tAn sd, cta cic tai nguyén CSI-RS dugc truyén trong tip hop tai nguyén
CSI-RS twong ng. Néu tit ca céc tai nguyén trong tap hop tai nguyén CSI-RS st dung
cing mot phin dai thong, thi thong tin vé phan dai thong nay cé thé duogc tao c4u hinh va
dwoc truyén dudi dang mét thong tin, con néu céc tai nguyén trong tép hop tai nguyén
CSI-RS st dung cc phin dai théng khac nhau, thi théng tin vé& cic phan dai thong khac

nhau nay c6 thé duge truyén & dang anh xa bit ctia cac thong tin khac nhau.

Ngoai ra, bandwidthpartsBitmap c6 thé dugc tao céu hinh trong thong tin
CSI-ConfigCell theo don vi 12 6 chit khong phai theo don vi 1a tap hop tai nguyén
CSI-RS. Trong trudng hop nay, bandwidthpartsBitmap 1a thong tin bandwidthparts dugc
stt dung cho céc tap hop tai nguyén CSI-RS duoc tao cAu hinh va duoc truyén trong 6
twong ung hodc cac tai nguyén CSI-RS c6 trong cac tdp hop tai nguyén CSI-RS tuong
tng. Néu tt ca cac tai nguyén trong 6 st dung ciing mot thong tin bandwidthparts, thi
thong tin bandwidthparts nay c6 thé dwoc tao cu hinh va duoc truyén duéi dang mot
thong tin, va cic tai nguyén CSI-RS trong tdp hop tai nguyén CSI-RS st dung thong tin
bandwidthparts nay, con néu cic thong tin bandwidthparts khac nhau dugc st dung cho
cac tap hop tai nguyén CSI-RS, thi théng tin chi bao dé chi bao cau hinh nhu vay c6 thé

duoc dua vao, hodc cdc thong tin khac nhau cé thé dugc truyén & dang anh xa bit o1 vdi
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cac thong tin bandwidthparts duoc tao cAu hinh theo céc tdp hop ma khéng c6 thong tin
chi bao. Néu céc tai nguyén CSI_RS trong tap hop tai nguyén CSI-RS st dung céc thong
tin bandwidthparts khac nhau, thi cac théng tin bandwidthparts khadc nhau nay cé thé

duoc truyén ¢ dang anh xa bit.

csi-rs-TransmissionBW 14 tri s§ cta dai thong dé thong bao cho thiét bi dau cubi
biét khoang dai tin sb rong nhu thé nio dé truyén céc tin hiéu CSI-RS khac nhau dugc
truyén bing 6 trén khoang d6. Tri sd nay c6 thé 13 tri s6 tuyét d6i chi bao diém tham
chiéu (tAn s thip nhét hodc cao nhit) va dai thong trong dai tan sd, trj sb tuyét ddi chi
béo trung diém (ARFCN hodc tn sb trung tAm hodc sb hiu séng mang hodc ID ctia séng
mang) va dai théng trong dai tan s, hodc tri s6 don gian 12 dé chi béo dai thong tan sb.

Ngoai ra, csi-rs-TransmissionBW c¢6 thé dugc tao cdu hinh trong théng tin
CSI-ResourceSet-RRM dua vao cac tip hop tai nguyén CSI-RS chtr khong phai 1a dua
vao cac 0. Trong truong hop nay, csi-rs-TransmissionBW c6 nghia [a cdc tdp hop tai
nguyén CSI-RS khac nhau duogc truyén trong 6 twong tng cé thé duoc truyén voi dai

thong tin s truyén khac nhau.

csi-rs-MeasurementBW 14 tri s§ thong bao cho thiét bi ddu cudi biét kich thudc dai
thong tan sb ma thiét bi diu cudi c6 thé thu céac tin hiéu CSI-RS duge truyén bang 6. Tri
s& nay c6 thé 1 tri sb tuyét dbi chi bédo diém tham chiéu (tdn sb thip nhit hodc cao nhat)
va dai thong trong dai tn sb, tri sb tuyét d6i chi bao trung diém (ARFCN hoic tan sb
trung tAm hodc sd hidu séng mang hodc ID cla séng mang) va dai thong trong dai tan s,

hoéc tri sO don gidn 1a dé chi bao dai thong tan so.

Ngoai ra, néu csi-rs-MeasurementBW 14 tri s& chi dé thong bao réng mot thiét bi
d4u cudi nhit dinh thong béo v& dai thong tan s dé do tin hiéu CSI-RS tuong tng, thi tri
sb twong tmg nay c6 thé 13 dai thong tan sb do dugc t6i da ma thiét bi dau cudi co thé thu

duoc va dugce thu tir thong tin vé kha nang cua thiét bi dau cuoi.

Ngoai ra, néu csi-rs-MeasurementBW 14 trj sb chi dé thong bao cho thiét bi dau cudi
biét dai thong tin sd dé do tin hiéu CSI-RS twong tng, va c6 gia tri nho hon so véi
csi-rs-TransmissionBW, thi mang c6 thé ngdm dinh chi béo ring thiét b dau cudi do 6
twong Ung bang cach st dung dai tdn s trong pham vi kich thuéc cla

csi-rs-MeasurementBW trong csi-rs-TransmissionBW dugc truyén bang 6. Trong truong
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hop nay, néu dai théng hoat dong cia thiét bi dau cubi nim & trong
csi-rs-TransmissionBW, thi thiét bi dau cudi c6 thé tim ra gi4 tri do cta 6 bang cch do
tin hiéu CSI-RS cia 6 muc ti€u trong pham vi kich thudc clia csi-rs-MeasurementBW
trong dai thong hoat dong ctia ban than thiét bi du cudi. Ngoai ra, thiét bi ddu cudi c6 thé
chon dai tAn sd c6 kich thude csi-rs-MeasurementBW va cé hiéu suét tbt nhat dbi voi
toan bo dai tAn s ctia 6 muc tiéu c6 thé do duoc b%lng cach st dung mot khe thoi gian, va
¢6 thé do tin hidu CSI-RS cua 6 muc tiéu trong csi-rs-MeasurementBW twong ting dé tim
ra gia tri do ctia 6. Ngoai ra, néu c6 thé biét thong tin vé phan dai théng clia 6 muc tidu
thong qua bandwidthpartsBitmap, thi thiét bi ddu cudi c6 thé tim ra gid trj do ctia 6 bang
céch chon phan dai thong xudt hién & vi trf tin sé giéng véi hodc gin nhu gidng véi vi tri
tin s ctia phin dai thong hoat dong ctia 6 phuc vu ma ban than thiét bi dau cudi dang
nim & trong d6 va do tin hiéu CSI-RS duoc truyén tir phan dai thong twong Gng trong

pham vi cia dai tan s6 csi-rs-MeasurementBW tuong tng.

Ngoai ra, csi-rs-MeasurementBW cé thé duoc tao cAu hinh dua vao céc tdp hop tai
nguyén CSI-RS chtr khong phai 1a dua vao cac 6 trong CSI-ResourceSet-RRM. Trong
truong hop ndy, thiét bi dau cudi c6 thé thu va do tin hiéu CSI-RS véi dai thong tin sb
khac nhau d6i v6i cac tip hop tai nguyén CSI-RS khic nhau, va cé thé tim ra gié tri do
cua 0.

Phuong 4n b2 - Mirc 6 va tai nguyén

Phuong 4n duéi day 1a mot phuong 4n khac trong d6 tit ca cac tai nguyén CSI-RS
trong mot 6 c6 cung mot chu ky truyén tin hiéu CSI-RS, cung mot do 1&ch clia thong tin
chu hinh CSI-RS, khoang cach séng mang con, dai thong truyén tin hiéu CSI-RS, va dai
thong thu tin hiéu CSI-RS.

Bang 2 dudi day 1a theo phuong 4n ndy clia sang ché, va bang 2aa va bang 2ab dugc
bd sung dé giai thich v& cac trudong twong ung cé trong bang 2. S& t6t hon néu hiéu ring
cac ndi dung & trong bang 2aa va bang 2ab duoc két hop v6i nhau.

Trong truong hop nay, cac tin hi¢u CSI-RS dugc tao cAu hinh dya vao céc tai
nguyén CSI-RS, va c6.cac ID x4do trdn tin hiéu CSI-RS, cAu hinh tao ra day, thong tin chi
bao lap lai, mat d9, cac céng anten, cdc mau anh xa ph?m i tai nguyén, thong tin QCL,
va thong tin vé phan dai thong dua vao céc tai nguyén CSI-RS tuong ung.
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Bang 2

-— ASN1START

MeasObjectNR ::= SEQUENCE {
carrierFreq ARFCN-ValueNR,
referenceSignalConfig ReferenceSignalConfig

}

ReferenceSignalConfig::= SEQUENCE {
ssb-MeasurementTimingConfiguration SSB-MeasurementTimingConfiguration,
csi-rs-ResourceConfig-Mobility CSI-RS-ResourceConfig-Mobility

}

CSI-RS-ResourceConfig-Mobility ::= SEQUENCE (
csi-ConfigCells SEQUENCE (SIZE

(1. .maxNrofCSI-ConfigCells)) OF CSI-ConfigCell OPTIONAL,

}

CSI-ConfigCell::= SEQUENCE {
csi-Resources-RRM SEQUENCE (SIZE

(1. .maxNrofCSI-Resources-RRM)) OF CSI-Resource-RRM OPTIONAL,
cellld PhysicaiCelllid,
slotConfigPeriodicity ENUMERATED {sf5, s£10, s£f20, s£40, [sf80,

sf160]},
slotConfigOffset INTEGER (0. .XX),
subcarrierSpacing SubcarrierSpacing,
csi-rs-TransmissionBW TYPE_FFS!,
csi-rs-MeasurementBW TYPE FFS!,

repetition BOOLEAN,

nrofRepeateadCSI-RS-Resources

}

CSI-Résource-RRM :
csi-rs-Resourceld-RRM
scrambling ID
sequenceGenerationConfig
nrofAntennaPorts
resourceElementMappingPattern
qcl SSB_info
density
bandwidthparts

}

CSI-RS-ResourceId-RRM ::
1)

-~ ASN1STOP

ENUMERATED{X, ...},

SEQUENCE {
CSI-RS-Resourceld-RRM,
TYPE_FFS!,
TYPE_FFS!,
ENUMERATED({X, . .

TYPE_FFS!,

TYPE_FFS!,
ENUMERATED{X, ...},
ENUMERATED{X,...},

-}

INTEGER (0. .maxNrofCSI-RS-ResourcesRRM -
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Béang 2aa
-- ASNISTART
MeasObjectNR - : = SEQUENCE ¢
carrierteq ARFCN-ValueNR,
- Configuration of a reference signal to be measured for the purpose of RRM
referenceSignalContig ReferenceSignalConfig OPTIONAL.,

~Hereinafier, variables are omitted: # of SS/CSI-RS beams to derive cell quality, Thresholds, oftsets, cell lists. ...

1

:
ReferenceSignalConfig : : = SEQUENCE {

- Syne signal measurement configuration: Sync Signal measurement timing configuration (SMTC)
ssb-Measurement TimingConfiguration SSB-MeasurementTimingContiguration, OPTIONAL,
-- CSI-RS signal measurement configuration
csi-rs-ResourceContig-Mobility CSE:RS-ResourceConfig-Mobility OPTIONAL,
bS]-RS-Rt:snume(funﬁg‘.\hbility = SEQUENCE § )
¢si-ConfigCells SEQUENCE (SIZE (1..maxNrofCSI-ConfigCells)) OF CSI-ConfigCell OPTIONAL,
- Canfigure one or more CSI-RS resource sets in one cell
CSI-ConfigCell::= SEQUENCE:}
csi-ResourceSets-RRM SEQUENCE (SIZE (1..maxNrofCSI-Resources-RRM)) OF CSI-Resource-RRM OPTIONAL,
cellld PhysicalCellld.
-- CSI-RS transmission period
slotConfigPeriodicity ENUMERATED {sf5. 10, s£20, sf40, [s30, s[160]},
-- CSI-RS transmission slot offset
slolConligOffset INTEGER (0..XX),
- CSI-RS subcairier spacinig numerical value (It may be a numerical value representitig numerology, and may have the same value as the value of a sync signal and a data channel)
subcarrierSpacing SubcarrierSpacing.
-- CSI-RS uansmission frequency bandwidth or specific band
csi-rs-TransmissionBW TYPF_FESL
-- CSI-RS measurement frequency bandwidth or specific band
csi-rs-MeasurementBW TYPE_FES!,
repetition BOOLEAN,
urofRepeateadCS1-RS-Resources ENUMERATED!X....},
Bang 2ab
-- CSI-RS measurement unit resource information to be measured by terminal
CSI-ResourceSet-RRM ~ ::= SEQUENCE {
csi-rs-Resourcesetld-RRM CSI-RS-ResourceSetld-RRM,
scrambling_ID TYPE FFS!,
sequenceGenerationConfig TYPE FFS!,
-- The number of CSI-RS transmission antenna ports
nrofAntennaPorts ENUMERATED({X,...},
-- CSI-RS Resource Element mapping pattern
resourceElementMappingPattern TYPE FFS!,
qcl_SSB_info TYPE_FFS,
density ENUMERATED({X,...},
bandwidthparts ENUMERATED({X,...},
CSI-RS-ResourceSetld-RRM : : = INTEGER (0..maxNrofCSI-RS-ResourceSetsRRM - 1)
-- ASNISTOP

Vi du nay thé hién ring 6 tao cAu hinh cho thiét bi du cudi dé truyén cac tai nguyén
CSI-RS c¢6 cing mdt chu ky nhdm muc dich RRM va chuyén 6 ctia nhidu thiét b dau
cudi va céc thiét bi dau cubdi khong xéac dinh.

Ngoai ra, chu ky truyén tin hiéu CSI-RS c¢6 thé duge tao cdu hinh dua vao céc tai

nguyén CSI-RS cht khong phai la dua vao cdc 6 trong CSI-Resource-RRM. Trong
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trudong hgp nay, cac tai nguyén CSI-RS khac nhau dugce truyén trong 6 tuong tng cé thé
duoc truyén trong céc chu ky khac nhau, va do d6, thiét bi dau cubi c6 thé thu cac tai

nguyén CSI-RS khac nhau trong cac chu ky khac nhau.

O c6 thé truyén cdc tai nguyén CSI-RS c6 cac d6 16ch khe thoi gian truyén tin hiéu
khéc nhau (slotConfigOffset) dwa vao c4c tai nguyén CSI-RS. Do d6, thiét bi du cudi c6
thé thu cac tai nguyén CSI-RS khic nhau cé cac d léch khe thoi gian truyén tin hiéu

khac nhau.

Ngoai ra, cac dg 1é€ch khe thoi gian tmyén tin hiéu c6 thé duoc tao cAu hinh trong
thong tin CSI-ConfigCell theo don vi 13 6 chit khong phai theo don vi la tai nguyén
CSI-RS. Trudng hop nay c6 nghia 13 tit ca cac tai nguyén CSI-RS duge tao céu hinh va
duge truyén trong 6 twong Gng c6 ciing mot d6 1éch khe thoi gian truyén tin hiéu, va thiét
bi ddu cubi co thé thu céc tin hiéu CSI-RS dugc truyén b%mg 0 tuong Ung voi cung mot

do 1éch khe thoit gian truyén tin hiéu.

Néu thong tin chi bdo lap lai dang & trang thai bat, thi mang c6 thé tao céu hinh cho
céc tai nguyén CSI-RS trong tip hop tuong tng dé truyén céc tin hidu bang cach st dung
cung mot c4u hinh anten va cung mot chum, va thiét bi dau cudi co thé do cuong do tin
hiéu thu dugc ctia chum CSI-RS tuong Gng dbi vé6i cac chum thu duoc khac nhau va co6
thé do chit lwong kénh trong luc dang thay dbi chum thu dwoc clia thiét bi du cubi trong
6. Thong tin chi bao twong tmg nay cé thé duge st dung ngam dinh dé 1am thong tin chi
béo chi bao ring thiét bi ddu cudi khong cin phai hdi dap thong tin do duge cho tram co

s3.

Néu théng tin chi bao 13p lai dang & trang thai tit, thi mang c6 thé tao c4u hinh cho
céc tai nguyén CSI-RS trong 6 tuong ung dé truyén céc tin hiéu bang cach st dung céac
cAu hinh anten khac nhau va cac chum khac nhau, va thiét bi d4u cubi cé thé giir cb dinh
va thu cac chum thu dugc cta thiét bi dau cubi trong 0, coO thé do cudong d6 tin hiéu thu
dwoc cta chim CSI-RS twong tng trong s& cac chim duge truyén khéc nhau cia tram co
s& dbi v6i chum thu duge twong (mg, va c6 thé do chét lugng kénh. Néu thiét bi dau cubi
ngim dinh hdi dap thong tin do dugc cho tram co s, thi thong tin chi bao tuong Umg nay
cd thé duoc str dung dé 1am thong tin chi bao chi bao réng phai truc tiép thuc hién viéc

hoi dap d6i voi théng tin ID cla tai nguyén CSI-RS (CSI-RS-Resourceld-RRM), hodc
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thong tin ID ciia tai nguyén ngim dinh, vi du, dé 1am thong tin chi bao chi béo rang tai
nguyén CSI-RS nay thuc hién viéc hdi dép dbi voi 1énh duge tao cdu hinh va cac théng
tin khac.

Ngoai ra, thong tin chi béo lap lai c¢6 thé dwoc tao cAu hinh trong théng tin
CSI-ConfigCell theo don vi 1a tai nguyén CSI-RS chir khong phai theo don vi la 6.
Trudmg hop nay cé nghia 13 tai nguyén CSI-RS cé thong tin chi bao ldp lai twong ing
duge truyén bing cach st dung ciu hinh anten va chum gidng nhu chu hinh anten va

chiim cta tai nguyén CSI-RS vira méi dugce tao cdu hinh trudc d6.

nrofRepeateadCSI-RS-Resources chi bao sd lwong tai nguyén CSI-RS lip lai dé
thong bao v& viée cé bao nhidu tai nguyén CSI-RS dugc tao c4u hinh trong 6 twong tng
duge truyén bang cach sit dung cing mot cdu hinh anten va cling mdt chum. Thong sb
twong img nay co thé dugc tao cdu hinh va duge truyén chi khi thong tin chi bao ldp lai

dang & trang thai bat.

nrofAntennaPorts 13 sb lwong cdng anten dugc sit dung cho cac tai nguyén CSI-RS

dang duoc truyén trong 6 twong tmg hodc théng tin cAu hinh.

Ngoai ra, nrofAntennaPorts c6 thé dugc tao cau hinh trong thong tin
CSI-ConfigCell theo don vi la 6 chir khong phai theo don vi 1a tai nguyén CSI-RS. Trong
treong hop nay, nrofAntennaPorts ¢6 thé 13 s6 lwong cdng anten dugc sir dung cho cac tai
nguyén CSI-RS duge tao cdu hinh va duoc truyén trong cic 6 twong mg hodc thong tin
cAu hinh. Néu t4t ca c4c tai nguyén trong 6 sit dung cling mét cong anten, thi thong tin vé
cdng anten nay c6 thé duoc tao c4u hinh va duogc truyén dudi dang mdt thong tin, con néu
c4c tai nguyén CSI-RS st dung céc cbng anten khic nhau, thi thong tin chi bao dé chi
béo cdu hinh nhu vy c6 thé dugce dua vao, hoic cac théng tin khic nhau c thé duogc
truyén & dang anh xa bit d6i v6i cac cong anten duoc tao cAu hinh dua vao céc tai nguyén

CSI-RS ma khong c6 thong tin chi béo.

resourceElementMappingPattern 14 théng tin cdu hinh ciia céc phén tr tai nguyén

duogce st dung cho tai nguyén CSI-RS tuong Ung.

Ngoai ra, resourceElementMappingPattern co thé duoc tao cu hinh trong thong tin

CSI-ConfigCell theo don vi la 6 chr khong phai theo don vi 1a tai nguyén CSI-RS. Trong
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truong hop nay, resourceElementMappingPattern 13 théng tin cdu hinh ctia phin tir tai
nguyén duogc st dung cho cac tai nguyén CSI-RS dang truyén trong 6 twong Gng. Néu tit
c4 céc tai nguyén trong 6 st dung ciing mét mAu anh xa phan tir tai nguyén, thi thong tin
vé mAu 4nh xa phén t&r tai nguyén nay c6 thé dwoc tao cdu hinh va dugc truyén dudi dang
mdt thong tin, con néu céc tai nguyén trong 6 sir dung cac mau anh xa phén tir tai nguyén
khéc nhau, thi théng tin v& c4c mAu anh xa phan tir tai nguyén khac nhau nay cé thé dugc

truyén & dang 4nh xa bit.

qcl_SSB_info 13 thong tin duge sit dung dé théng bao sy twong quan QCL véi khéi
tin hidu ddng bod hoa 14 quan hé QCL theo thoi gian, tan sb, va khong gian véi tai nguyén
CSI-RS tuong tng, va ID ctia khdi SS twong tng, ID ctia QCL, hoic ID cta thong tin chu
hinh truyén c6 thé duoc st dung.

Ngoai ra, qcl_SSB_info ¢6 thé duge tao ciu hinh trong thong tin CSI-ConfigCell
theo don vi 13 & chir khong phai theo don vi 1a tai nguyén CSI-RS. Trong truong hop nay,
qcl_SSB_info 1a théng tin vé céc tin hiéu ddéng bo hoa cé quan hé QCL véi cac tai
nguyén CSI-RS twong tmg duoc tao cAu hinh va duoc truyén trong 6 twong Gng. N éu tat
c4 c4c tai nguyén trong 6 c6 quan hé QCL véi ciing mot khdi SS, thi thong tin ndy c6 thé
dwoc tao cdu hinh va duge truyén dudi dang mot thong tin, con néu cac tai nguyén
CSI-RS ¢6 quan hé QCL vdi cac khbi SS khéc nhau, thi thong tin vé cic khdi SS khac

nhau nay c6 thé duge truyén & dang anh xa bit.
densityBitmap 1a mat do trong RE/cong/PRB ciia cic tai nguyén CSI-RS tuong tng.

Ngoai ra, densityBitmap c6 thé duoc tao cdu hinh trong thong tin CSI-ConfigCell
theo don vi 13 6 chir khong phai theo don vi 1a tai nguyén CSI-RS. Trong truong hgp nay,
densityBitmap 13 théng tin vé mat d6 duoc str dung cho céc tai nguyén CSI-RS dugo tao
chu hinh va duoc truyén trong 6 twong tng. Néu tit ca cac tai nguyén trong 6 st dyng
cling mot thong tin vé mét do, thi thong tin v& mét d6 nay cé thé duge tao ciu hinh va
duoc truyén dudi dang mot thong tin, con néu céc tai nguyén CSI-RS stt dung cdc mat do
khac nhau, thi théng tin vé& cic mat d6 khac nhau nay c6 thé duge truyén ¢ dang 4nh xa
bit.

bandwidthparts 15 thong s6 c¢6 théng tin, nhu ID cla phan dai thong, dai thong, va
tan sb, ciia tai nguyén CSI-RS.
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Ngoai ra, bandwidthparts ¢6 thé dugc tao céu hinh trong théng tin CSI-ConfigCell
theo don vi 1a 6 chir khéng phai theo don vi 1 tép hop tai nguyén CSI-RS. Trong trudng
hop nay, bandwidthparts 1a thong tin bandwidthparts dugce st dung cho cic tai nguyén
CSI-RS duge tao cdu hinh va dugc truyén trong 6 twong tmg. Néu tit ca céc tai nguyén
trong 6 st dung cung mot thong tin bandwidthparts, thi thong tin bandwidthparts nay c6
thd dugc tao cAu hinh va duoc truyén duéi dang mot théng tin, con néu cac thong tin
bandwidthparts khac nhau dugc st dung cho cac tai nguyén CSI-RS, thi cic thong tin

bandwidthparts khac nhau nay c6 thé duoc truyén & dang 4nh xa bit.

csi-rs-TransmissionBW 14 tri s6 cta dai thong dé€ thong bao cho thiét bi dau cuoi

biét khoang dai tin sb rong nhu thé nao dé truyén céac tin hiéu CSI-RS khac nhau dugc

9
2

truyén bang 6 trén khoang d6. Tri s nay c6 thé 1a tri so tuyét doi chi bao diém tham

>

chiéu (tin sb thip nhét hodc cao nhit) va dai théng trong dai tin s0, tri s6 tuyét ddi chi
béo trung diém (ARFCN hodc tin sb trung tAm hoic sé hiéu séng mang hodc ID cila séng

mang) va dai théng trong dai tan s, hodc tri sb don gian 14 dé chi bao dai thong tan sd.

Ngoai ra, csi-rs-TransmissionBW cé thé dwoc tao cdu hinh trong thong tin
CSI-Resource-RRM dua vao céc tai nguyén CSI-RS chir khong phai 1a dua vao cac 0.
Trong trudng hop nay, csi-rs-TransmissionBW c6 nghia la céac tai nguyén CSI-RS khac
nhau duoc truyén trong 6 twong tmg c6 thé duoc truyén véi cac dai thong tan sb truyén

khac nhau.

csi-rs-MeasurementBW 14 tri s§ thong bao cho thiét bi dau cudi biét kich thude dai
thong tAn sb ma thiét bi dau cudi c6 thé thu céc tin hiéu CSI-RS dugc truyén béng 0. Tri
sb nay c6 thé 1a tri sb tuyét dbi chi bao diém tham chiéu (tin s6 thip nhat hoic cao nhét)
va dai thong trong dai tin sd, tri sb tuyét dbi chi bao trung diém (ARFCN hoic tan sb
trung tAm hodc sd hiéu séng mang hodc ID ciia séng mang) va dai thong trong dai tan s,

hodc tri s0 don giadn 1a de chi bao dai thong tan so.

Ngoai ra, néu csi-rs-MeasurementBW 14 tri s6 chi dé thong bao réng mot thiét bi
dAu cudi nhit dinh thong bao v& dai thong tin s dé do tin hiéu CSI-RS tuong tng, thi tri
sd tuong tmg nay c6 thé 1a dai théng tan s do dwoc toi da ma thiét bi ddu cudi c6 thé thu
duoc va duge thu tir thong tin vé kha nang cta thiét bi dau cudi.

Ngoai ra, néu csi-rs-MeasurementBW 1a tri s6 chi d¢ thong bao cho thiét bj dau cuoi
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biét dai thong tin s6 dé do tin hiéu CSI-RS twong tng, va c gid tri nhd hon so voi
csi-rs-TransmissionBW, thi mang c6 thé ngdm dinh chi bao ring thiét bi dau cudi do 6
twong Gng bing cach st dung dai tdn s6 trong pham vi kich thuéc cia
csi-rs-MeasurementBW trong csi-rs-TransmissionBW dugc truyén bang 6. Trong trudng
hop nay, néu dai théng hoat dong cua thiét bi ddu cudi nim & trong
csi-rs-TransmissionBW, thi thiét bi dau cudi c6 thé tim ra gia tri do ctia 6 bang cach do
tin hiéu CSI-RS ctia 6 muc tiéu trong pham vi kich thudc cua csi-rs-MeasurementBW
trong déi théng hoat dong ctia ban than thibt bi ddu cudi. Ngoai ra, thiét bi dau cudi c6 thé
chon dai tin sb c6 kich thudc csi-rs-MeasurementBW va c¢6 hiéu sudt tét nhat ddi véi
toan bo dai tAn sd ciia 6 muc tidu c6 thé do duoc béng cach st dung mot khe thoi gian, va
c6 thé do tin hiéu CSI-RS ctia 6 muc tidu trong csi-rs-MeasurementBW tuong Gng dé tim
ra gi4 tri do cta 6. Ngoai ra, néu cé thé biét théng tin vé phin dai théng ctia 6 muc tiéu
théng qua bandwidthpartsBitmap, thi thiét bi ddu cubi c6 thé im ra gia tri do clia 6 bang
céch chon phan dai thong xuét hién & vi tri tAn sb gidng v&i hodc gan nhu giéng véi vi tri
tAn sb clia phan dai thong hoat déng ciia 6 phuc vu ma ban than thiét bi ddu cudi dang
nim & trong d6 va do tin hiéu CSI-RS dugc truyén tir phén dai théng twong tng trong

pham vi clia dai tin sO csi-rs-MeasurementBW tuong Ung.

Ngoai ra, csi-rs-MeasurementBW c6 thé dugc tao céu hinh dua vao cic tai nguyén
CSI-RS chir khong phai 1a dua vao cac 6 trong CSI-Resource-RRM. Trong trudong hop
nay, thiét bi ddu cudi c6 thé thu va do tin hiéu CSI-RS véi dai thong tan s khac nhau d6i
v6i céc tai nguyén CSI-RS khac nhau, va c6 thé tim ra gia tri do cla 6.

Phuong an b3 - Mtic tdp hop va tai nguyén

Phuong 4n duédi day la mot phuong an khac nita trong dé tit ca cac tap hop tai
nguyén CSI-RS ¢6 cing mdt chu ky truyén tin hiéu CSI-RS, cting mot do 1éch ctia thong
tin cAu hinh CSI-RS, khoang cach séng mang con, dai théng truyén tin hi¢u CSI-RS, va
dai thong thu tin hi€u CSI-RS.

Bang 3 dudi day la theo phuong 4n nay cla sang ché, va bang 3aa va bang 3ab duoc
bd sung dé giai thich vé cac truong twong Gmg c6 trong bang 3. S& t6t hon néu hiéu rang

cac ndi dung 6 trong bang 3aa va bang 3ab duoc két hop v6i nhau.
Trong truong hop nay, cac tin hiéu CSI-RS duoc tao cu hinh dwa vio cic tai
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nguyén CSI-RS, va c6 ID xao trdn cda cac tin hiéu CSI-RS, cAu hinh tao ra ddy, thong tin
chi bao lap lai, mat d6, cac cong anten, cac miu anh xa ph??m tir tai nguyén, thong tin

QCL, va théng tin vé& phan dai théng dwa vao cac tai nguyén CSI-RS tuong Gng.

Béang 3
-~ ASN1START
MeasObjectNR ::= SEQUENCE ({
carrierFreq ARFCN-ValuelNR,
referenceSignalConfig ReferenceSignalConfig
}
ReferenceSignalConfig::= SEQUENCE {
- gsb-MeasurementTimingConfiguration SSB-MeasurementTimingConfiguration,
csi-rs-ResourceConfig-Mobility CSI-RS-ResourceConfig-Mobility
}
CSI-RS-ResourceConfig-Mobility ::= SEQUENCE {
csi-ResourceSets—-RRM SEQUENCE (SIZE
(1. .maxNrofCSI-ResourceSets~-RRM)) OF CSI-ResourceSet-RRM OPTIONAL,
}
CSI-ResourceSet-RRM: := SEQUENCE {
csi-Resources-RRM SEQUENCE (SIZE
(1. .maxNrofCSI-Resources-RRM)) OF CSI-Resource-RRM OPTIONAL,
cellld PhysicalCellld,
csi-rs-ResourcesetId-RRM CSI-RS-ResourceSetId-RRM,
slotConfigPeriodicity ENUMERATED {sf5, sf10, s£f20, sf40, [sf80;
s8f160}}, :
slotConfigOffset INTEGER (0..XX),
subcarrierSpacing SubcarrierSpacing,
cgi-rs-TransmissionBW TYPE_FFS!,
csi-rs-MeasurementBW TYPE_FFS!,
repetition BOOLEAN,
nrofRepeateadCST-RS-Resources ENUMERATED{X, ...},
}
CSI-RS-ResourceSetId-RRM ::= INTEGER
(0. .maxNrofCSI-RS-ResourceSetsRRM - 1)
CSI-Resource-RRM e SEQUENCE {
csi-rs~-Resourceld-RRM CSI-RS~Resourceld-RRM,
scrambling ID TYPE_FFS!,
gsequenceGenerationConfig TYPE FFS!,
nrofAntennaPorts ENUMERATED({X, ...},
resourceElementMappingPattern TYPE_FFES!,
gcl_SSB_info TYPE FFS!,
density ENUMERATED{X, ...},
bandwidthparts ENUMERATED({X, ...},
}
CSI-RS-ResourceId-RRM ::= INTEGER (0..maxNrofCSI-RS-ResourcesRRM -
1)
-- ASN1STOP

-90 -



51756 91/140

Béang 3aa
- ASNISTART. ‘
MeasObjectNR : : = SEQUENCE {
camierFreq ARFCN-ValueXR,
- Configuration of a reference signal 10 be measured for the purpose of RRM
referenceSignalConfig ReferenceSignalConfig OPTIONAL,
--Hereinafter, variables are amitted: % of SS/CSI-RS beams o derive cell quality, Thresholds, offsets, cell lists; ...
¢
ReferericeSignalConfig : = SEQUENCE {
- Sync signal measurement configuration: Sync Signal measurement timing configuration (SMTC)
ssb-Measurement TimingConfiguration SSB-MeasurementTimingConfiguration, OPTIONAL,
+- CSERS signal measurement configuration
csi-rs-ResourceConfig-Mobility CSI-RS-ResourceContig-Mobility OPTIONAL.
b
CSI-RS-ResourceConfig-Mobility : : = SEQUENCE {
csi-ResourceSets-RRM SEQUENCE (SIZE (1..maxNrofCS]-ResourceSets-RRM)) OF CSI-ResourceSet-RRM OPTIONAL,
“C onligure one or more CSI-RS resource sets in one cell
CSI-ResourceSet-RRM ¢ 1 = SEQUENCE {
¢si-Resources:RRM SEQUENCE (SIZE (I..maxNrofCSI-Resources-RRM)) OF CSI-Resource-RRM OPTIONAL,
cellld PhysicalCellld,
csi-rs-Resourceset/d-RRM CSI-RS-ResourceSetld-RRM,
-~ CSI-RS transmission period
slotConfigPeriodicity ENUMERATED {s13, s110. 520, sf40, [sf80, 5£160]},
- CSERS transmission slot offset
sloConfigOflset INTEGER (0..XX),
- CSI-RS subcarrier spacing numerical value (It may be a numerical value representing numerology, and may have the same value as the value of a sync signal and a data channel)
subcarrierSpacing ‘  SubcarrierSpacing,
= CSI-RS transimission frequency bandwidth or specific band esirs- TransmissionBW TYPE FFS.,
- CSI-RS measurement frequency bandwidth or specific band -
csi-rs-MeasurementBW TYPE_FFS!,
Tepetition BOOLEAN,
| nrofRepeatcadCSI-RS-Resources ENUMERATEDX, ...,
Bang 3ab
- ASNISTART
MeasObjectNR : : = SEQUENCE 4
carrierFreq ARFCN-ValueNR,
- Configuration of a reference signal to be measured for the purpose of RRM
referenceSignalConfig ReferenceSignalConfig OPTIONAL,
--Hereinafter, variables are omitted: # of SS/CSI-RS beams to derive cell quality, Thresholds, offsets, cell lists, ...
} .
ReferenceSignalConfig : : = SEQUENCE {
- Sync signal measurement configuration: Sync Signal measurement timing configuration. (SMTC)
ssb-Measurement TimingConfiguration SSB-MeasurementTimingConfiguration, OPTIONAL,
- CSI-RS signal measurement configuration
csi-rs-ResourceConfig-Mobility CSI-RS-ResourceConfig-Mobility OPTIONAL,
1
CSI-RS-RésourceConfig-Mobility : : = SEQUENCE ¢
esi-ConfigCells SEQUENCE (SIZE { I.maxNrofCSI-ConfigCells)) OF CSI-ConfigCell OPTIONAL,
)
f
- Configure onc or more CSI-RS resource sets in one cell
CS1-ConfigCell: : = SEQUENCE }
csi-ResourceSets-RRM SEQUENCE (SIZE (1..maxNrofCSI-ResourceSets-RRM)) OF CSI-ResourceSct-RRM OPTIONAL,
cellld ) PhysicalCellld,
-~ CSI-RS transmission period
slotConfigPeriodicity ENUMERATED 4sf3, 5110, 5120, 540, [s180, s{160],

- CSI-RS subkarrier spacing numerical value (1 may be @ numerical value representing numerology, and may have the same vahue as the value of a sync signal and a data channel)
subcarricrSpacing SubcarrierSpacing.
- CSI-RS transmission frequency bandwidth or specific band

csi-rs-TransmissionBW TYPE_FFS!,
-+ CSI-RS measurement frequency bandwidth or specific band
csi-rs-MeasurementBW TYPE FES!.

Vi du nay thé hién ring tp hop tai nguyén CSI-RS tao cAu hinh cho thiét bi diu

cudi dé truyén céc tai nguyén CSI-RS cé cung mot chu ky nhim muc dich RRM va
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chuyén 6 ciia nhi€u thi€t bi dau cuoi va cac thi€t bi dau cudi khong xac dinh.

Ngoai ra, chu k¥ truyén tin hiéu CSI-RS c¢6 thé duoc tao cdu hinh dua vao cac tai
nguyén CSI-RS chit khong phai la dya vao tdp hgp tai nguyén CSI-RS trong
CSI-Resource-RRM. Trong truomg hop nay, cac tai nguyén CSI-RS khac nhau dugc
truyén trong tip hop tai nguyén CSI-RS tuong tmg c6 thé duge truyén trong cac chu ky
khac nhau, va do d6, thiét bi dau cubi c6 thé thu cic tai nguyén CSI-RS khéc nhau trong

cac chu ky khac nhau.

Tép hop tai nguyén CSI-RS c6 thé truyén cic tai nguyén CSI-RS cé cac do 1éch khe
thoi gian truyén tin hiéu khac nhau (slotConfigOffset) dwa vao cac tai nguyén CSI-RS.
Do d6, thiét bi dAu cudi c6 thé thu céc tai nguyén CSI-RS khac nhau c6 cic d9 1&ch khe

thoi gian truyén tin hiéu khac nhau.

Ngoai ra, cac dd 1éch khe thoi gian truyén tin hiéu c6 thé duge tao cdu hinh trong
théng tin CSI-ResourceSet-RRM theo don vi 1a tdp hop tai nguyén CSI-RS chir khéng
phai 1a theo don vi 1a tai nguyén CSI-RS. Truong hop nay c6 nghia 13 tat ca cac tai
nguyén CSI-RS du'(_)'c‘tao cdu hinh va dugc truyén trong ‘tap hop tai nguyén CSI-RS
twong Gng c6 cing mot d6 1éch khe thoi gian truyén tin hiéu, va thiét bi dau cudi c6 thé
thu céc tin hiéu CSI-RS duoc truyén biang tap hop tai nguyén CSI-RS tuong tmg c6 clng

mot do 1€ch khe thot gian truyén tin hiéu.

Néu thong tin chi bdo ldp lai dang & trang thai bat, thi mang c6 thé tao ciu hinh cho
cac tai nguyén CSI-RS trong tap hop tai nguyén CSI-RS tuong ing dé truyén cac tin hiéu
bing cach st dung cing mot cdu hinh anten va cting mdt chim, va thiét bi dau cubi ¢6
thé do cuong d6 tin hiéu thu dugc cia chum CSI-RS twong tng dbi v6i cac chum thu
duoc khac nhau va c6 thé do chit luong kénh trong lic dang thay dbi chium thu duge cia
thiét bi ddu cudi trong tép hop tai nguyén CSI-RS. Thong tin chi bdo tuwong ing nay co
thé duge st dung ngdm dinh dé 1am théng tin chi bo chi bao ring thiét bi diu cudi
khéng cin phai hdi dap thong tin do dugc cho tram co so.

Néu théng tin chi bao l4p lai dang & trang thai t4t, thi mang c6 thé tao c4u hinh cho
cac tai nguyén CSI-RS trong‘ tap hop tai nguyén CSI-RS tuong Ung dé truyén céc tin hiéu
bang cach st dung cac cdu hinh anten khic nhau va céc chum khéc nhau, va thiét bi dau

cudi c6 thé gift ¢b dinh va thu cac chum thu dugc cia thiét bi dau cudi trong tap hop tai
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nguyén CSI-RS, va c6 thé do cudng dd tin hiéu thu duge cia chum CSI-RS twong mg
trong s cac chim duge truyén khac nhau cta tram co s¢ d6i v6i chum thu duge tuong
tng d& c6 thé do chét lugng kénh. Néu thiét bi dAu cubi ngdm dinh hdi dap thong tin do
dwoc cho tram co s, thi thong tin chi bdo twong tmg nay c6 thé dugc st dung dé lam
thong tin chi bdo chi bao ring phai truc tiép thuc hién viéc hdi dap dbi voi thong tin ID
cta tai nguyén CSI-RS (CSI-RS-Resourceld-RRM), hodc thong tin ID cia tai nguyén
ngim dinh, vi du, dé lam thong tin chi bao chi bao ring tai nguyén CSI-RS nay thyuc hién

viéc hoi dap doi vai 1énh dugc tao cau hinh va cac thong tin khac.

Ngoai ra, thong tin chi bao 1dp lai co thé duoc tao cdu hinh trong thong tin
CSI-ConfigCell theo don vi la tai nguyén CSI-RS chir khong phai 1a theo don vi 1a tép
hop tai nguyén CSI-RS. Trudng hop nady c6 nghia 1a tai nguyén CSI-RS c6 thong tin chi
bao lap lai twong Gmg duoc truyén bang cach sir dung cu hinh anten va chim gidng nhu

clu hinh anten va chum cua tai nguyén CSI-RS vira médi dugc tao cau hinh truéce do.

nrofRepeatead CSI-RS-Resources chi bao sb lwong tai nguyén CSI-RS lap lai dé
théng bao v& viéc ¢6 bao nhiéu tai nguyén CSI-RS duoc tao cdu hinh trong tip hop tai
nguyén CSI-RS tuong tng duoc truyén bang cach sir dung cling mot c4u hinh anten va
cing mot chum. Thong sb tuong Gng nay cé thé duge tao cau hinh va dugc truyén chi khi

thong tin chi bao 1ap lai dang & trang thai bat.

nrofAntennaPorts 13 sb lwgng cdng anten duge st dung cho céc tai nguyén CSI-RS

dang duoc truyén trong tip hop tai nguyén CSI-RS twong tmg hodc théng tin chu hinh.

Ngoai ra, nrofAntennaPorts c¢6 thé duoc tao cdu hinh trong thong tin
CSI-ResourceSet-RRM theo don vi 1a tip hop tai nguyén CSI-RS chir khong phai 1a theo
don vi 1a tai nguyén CSI-RS. Trong trudng hop nay, nrofAntennaPorts co6 thé 13 s luong
cdng anten duoc st dung cho cic tai nguyén CSI-RS duge tao cdu hinh va duogc truyén
trong tap hop tai nguyén CSI-RS twong tng hoic théng tin cAu hinh. Néu tit ca cic tai
nguyén trong tdp hop tai nguyén CSI-RS st dung cung mot cbng anten, thi thong tin vé
céng anten nay co thé duge tao cdu hinh va duoc truyén duédi dang mot thong tin, con néu
c4c tai nguyén CSI-RS st dung céc cdng anten khic nhau, thi thong tin chi béo dé chi
bao cAu hinh nhu vay co thé dugc dua vao, hoic cac thong tin khic nhau cé thé duge

truyén & dang anh xa bit d6i véi cac cong anten dugc tao cau hinh dya vao cac tai nguyén
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CSI-RS ma khong c6 thong tin chi bao.

resourceElementMappingPattern 13 théng tin cdu hinh ciia cac phan tir tai nguyén

duoc str dung cho tai nguyén CSI-RS tuong uing.

Ngoai ra, resourceElementMappingPattern c6 thé duge tao cAu hinh trong théng tin
CSI-ResourceSet-RRM theo don vi la tdp hop tai nguyén CSI-RS chir khong phai 1a theo
don vi 1a tai nguyén CSI-RS. Trong truong hgp nay, resourceElementMappingPattern 1a
thong tin cAu hinh cta phan tir tai nguyén duoc str dung cho céc tai nguyén CSI-RS dang
truyén trong tap hop tai nguyén CSI-RS tuong tng. Néu tit ca céc tai nguyén trong tip
hop tai nguyén CSI-RS sir dung ciing m6t mAu anh xa phan tir tai nguyén, thi thong tin vé
mAu 4nh xa phin t&r tai nguyén nay cé thé duge tao cAu hinh va duoc truyén dudi dang
mdt thong tin, con néu cac tai nguyén trong tap hop tai nguyén CSI-RS sir dung cdc miu
4nh xa phn tir tai nguyén khac nhau, thi thong tin vé cdc miu anh xa phan tir tai nguyén

khac nhau nay c6 thé duoc truyén & dang 4nh xa bit.

qel_SSB_info 13 thong tin duge st dung dé théng bao su tuong quan QCL véi khdi
tin hiéu ddng bod hoa 14 quan hé QCL theo thoi gian, tan s6, va khong gian véi tai nguyén
CSI-RS twong tng, va ID cua khéi SS twong tng, ID ctia QCL, hoic ID cia thong tin ciu

hinh truyén cé thé duogc st dung.

Ngoai ra, qcl SSB info cé thé dugc tao cdu hinh trong théng tin
CSI-ResourceSet-RRM theo don vi 1a tdp hop tai nguyén CSI-RS chir khong phai 1a theo
don vi 1a tai nguyén CSI-RS. Trong truong hop nay, qcl SSB_info 1a thong tin v& céc tin
hiéu déng bd hod c6 quan hé QCL vdi cac tai nguyén CSI-RS tuong tng dugc tao cAu
hinh va dugc truyén trong tip hop tai nguyén CSI-RS twong tmg. Néu tat ca céac tai
nguyén trong tap hop tai nguyén CSI-RS c6 quan hé QCL véi cung mot khéi SS, thi
thong tin vé& khéi SS nay c6 thé duoc tao cdu hinh va duoc truyén dudi dang mot thong
tin, con néu cac tai nguyén CSI-RS ¢ quan hé QCL v&i cac khéi SS khéc nhau, thi thong

tin vé cac khdi SS khac nhau c6 thé dugc truyén & dang anh xa bit.
densityBitmap 12 mét d6 trong RE/cong/PRB ciia céc tai nguyén CSI-RS tuong mg.

Ngoai ra, densityBitmap c6 thé duoc tao cdu hinh trong thong tin

CSI-ResourceSet-RRM theo don vi 1a tdp hop tai nguyén CSI-RS chir khong phai la theo
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don vi 13 tai nguyén CSI-RS. Trong trudng hop nay, densityBitmap 1a théng tin vé mat
do duogc st dung cho céc tai nguyén CSI-RS duge tao cAu hinh va dugc truyén trong tap
hop tai nguyén CSI-RS tuwong tng. Néu tit ca cac tai nguyén trong tip hop tai nguyén
CSI-RS st dung cung mdt thong tin v& mat do, thi thong tin v& mat d6 nay co thé dugc
tao cAu hinh va duoc truyén du6i dang mot théng tin, con néu céc tai nguyén CSI-RS st
dung cac mat do khac nhau, thi thong tin vé cic mat do khac nhau ndy c6 thé duoc truyén

¢ dang anh xa bit.

bandwidthparts 13 thong s ¢6 thong tin, nhu ID ctia phan dai thong, dai thong, va

tan s6, clia tai nguyén CSI-RS.

Ngoai ra, bandwidthparts c6 thé dugc tao cdu hinh trong thong tin
CSI-ResourceSet-RRM theo don vi 1a tdp hop tai nguyén CSI-RS chir khong phai 1a theo
don vi 1a tap hop tai nguyén CSI-RS. Trong trudng hop nay, bandwidthparts 13 thong tin
bandwidthparts dugc st dung cho céac tai nguyén CSI-RS duogc tao cdu hinh va duge
truyén trong tap hop tai nguyén CSI-RS twong ting. Néu tit ca cic tai nguyén trong tap
hop tai nguyén CSI-RS st dung cung mdt théng tin bandwidthparts, thi thong tin
bandwidthparts nay cé thé dugc tao cAu hinh va duoc truyén dudi dang mot thong tin,
con néu cic tai nguyén CSI-RS str dung cac thong tin bandwidthparts khéc nhau, thi cac

thong tin bandwidthparts khac nhau nay c6 thé duoc truyén & dang anh xa bit.

csi-rs-TransmissionBW 1a tri s6 cua dai thong dé thong bao cho thiét bi déu cudi
biét khoang dai tin sb rong nhu thé nao dé truyén cac tin hiéu CSI-RS khac nhau dugc
truyén bing tap hop tai nguyén CSI-RS trén khoang d6. Tri s6 nay c6 thé 1a trj sd tuyét
d6i chi bao diém tham chiéu (tAn sb thip nhét hodc cao nhét) va dai théng trong dai tin sd,
tri s6 tuyét ddi chi bao trung diém (ARFCN hoac tan s6 trung tdm hodc sb6 hiéu song
mang hodc ID cua séng mang) va dai thong trong dai tan sd, hodc tri sd don gian 13 dé chi
bao dai thong tin s6.

Ngoai ra, csi-rs-TransmissionBW c¢é thé dugc tao cdu hinh trong thong tin
CSI-Resource-RRM dua vao cac tai nguyén CSI-RS chir khong phai 1a dua vao céc tap
hop tai nguyén CSI-RS. Trong trudmg hop nay, csi-rs-TransmissionBW cé nghia 1a cac
tai nguyén CSI-RS khac nhau duge truyén trong tap hop tai nguyén CSI-RS tuong tng c6

thé dugc truyén véi cac dai thong tan so truyén khac nhau.

- 95 -



51756 96/140

csi-rs-MeasurementBW 1a tri sb thong bao cho thiét bi ddu cubi biét kich thude dai
thong tan sb ma thiét bi dau cudi c6 thé thu cac tin hiéu CSI-RS dugc truyén b%lng tap
hop tai nguyén CSI-RS. Tri s ndy c6 thé 14 tri sb tuyét dbi chi bao diém tham chiéu (tAn
s& thip nhét hodc cao nhét) va dai thong trong dai tan sd, tri sd tuyét d6i chi bao trung
diém (ARFCN hoic tan sb trung tim hodc sb hiéu song mang hogc ID clia séng mang) va

dai thong trong dai tan s0, hodc tri s6 don gian la dé chi bao dai thong tan so.

Ngoai ra, néu csi-rs-MeasurementBW 13 tri s§ chi dé thong béo ring mot thiét bi
d4u cudi nhét dinh thong béo vé dai thong tin sb dé do tin hiéu CSI-RS tuong tng, thi trj
sd twong tng nay co thé 1a dai thong tan s do dugc tdi da ma thiét bi ddu cudi c6 thé thu

duge va duge thu tir théng tin v& kha ning cta thiét bi dau cudi.

Ngoai ra, néu csi-rs-MeasurementBW 14 tri s6 chi dé thong bao cho thiét bi ddu cudi
biét dai thong tAn s6 dé do tin hiéu CSI-RS twong Ung, va cb gia tri nho hon so véi
csi-rs-TransmissionBW, thi mang c6 thé ngﬁm dinh chi bdo ring thiét bi dau cudi do tap
hop tai nguyén CSI-RS tuong tng bing cach sir dung dai tin sd trong pham vi kich thuée
clia csi-rs-MeasurementBW trong csi-rs-TransmissionBW duoc truyén bang tap hop tai
nguyén CSI-RS. Trong trudng hop nay, néu dai thong hoat dong cia thiét bi dau cubi
nim & trong csi-rs-TransmissionBW, thi thiét bi dau cubi c6 thé tim ra gié tri do cua tap
hop tai nguyén CSI-RS bing cach do tin hiéu CSI-RS ctia tap hop tai nguyén CSI-RS
muc tiéu trong pham vi kich thudc cia csi-rs-MeasurementBW trong dai thong hoat dong
cla ban than thiét bi diu cudi. Ngoai ra, thiét bi d4u cudi c6 thé chon dai tan s c6 kich
thuéc csi-rs-MeasurementBW va ¢6 hiéu suit tdt nhat d6i voi toan bo dai tan s6 cla tap
hop tai nguyén CSI-RS muc tiéu c6 thé do dwgc bang cach st dung mot khe thoi gian, va
c6 thé do tin hiéu CSI-RS cta tdp hop tai nguyén CSI-RS muc tiéu trong
csi-rs-MeasurementBW twong (g dai tdn sé dé tim ra gi tri do ctia tip hop tai nguyén

CSI-RS.

Ngoai ra, néu c6 thé biét thong tin vé phan dai thong ctia tip hop tai nguyén CSI-RS
muc tiéu théng qua bandwidthpartsBitmap, thi thiét bi dau cudi c6 thé tim ra gia tri do
ctia tip hop tai nguyén CSI-RS bing cach chon phan dai thong xuét hién & vi tri tAn sb
gibng véi hodc gin nhu gidng v6i vi tri tAn sé ctia phan dai thong hoat dong clia tip hop

tai nguyén CSI-RS phuc vu ma ban than thiét bi ddu cudi dang ndm & trong d6 va do tin
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hiéu CSI-RS dugc truyén tir phin dai thong twong tng trong pham vi cta dai tin sb

csi-rs-MeasurementBW tuong tng.

Ngoai ra, csi-rs-MeasurementBW cé thé duoc tao cdu hinh dwa vao céc tai nguyén
CSI-RS chtr khong phai la dwa vao cac tdp hop tai nguyén CSI-RS trong
CSI-Resource-RRM. Trong trudng hop nay, thiét bi dau cubi c6 thé thu va do tin hiéu
CSI-RS vé6i céc dai thong tin sb khac nhau ddi véi cac tai nguyén CSI-RS khac nhau, va

c6 thé tim ra gia tri do ctia tdp hop tai nguyén CSI-RS.
Phuong an ¢ - Muc 0, tap hop, va tai nguyén

Phuong an duéi ddy 1a mét phuong an khac nita trong do tht ca cic tai nguyén
CSI-RS trong mdt 6 ¢6 cling mdt chu ki truyén tin hiéu CSI-RS, khoang cach séng mang

con, dai thong truyén tin hiéu CSI-RS, va dai thong thu tin hiéu CSI-RS.

Béng 4 dudi day 1a theo phuong 4n niy cua sang ché, va bang 4aa va bang 4ab dugc
bb sung dé giai thich vé cic trudong tuong (mg cé trong bang 4. S& t6t hon néu hiéu ring

céc ndi dung & trong bang 4aa va bang 4ab duogc két hop vé6i nhau.

Trong 6, c6 cac tip hop tai nguyén CSI-RS, va cdc tai nguyén CSI-RS trong mot &
tai nguyén c6 thé c6 cing mdt do 1éch cuia théng tin cdu hinh CSI-RS, ID x40 tron cta tin
hiéu RS, cu hinh tao ra day, thong tin chi bao ldp lai, mat d¢, va thong tin vé phz“ln dai
thong. Trong truong hop nay, céc tin hiéu CSI-RS duogc tao cAu hinh dua vao cic tai
nguyén CSI-RS, va c6 thé c6 cac cdng anten dé truyén tin hiéu CSI, cac miu 4nh xa phén

tir ta1 nguyén, va thong tin QCL dwa vao céc tai nguyén CSI-RS tu’b‘ng ung.
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Béang 4

—= ASN1START

MeasObjectNR : := SEQUENCE {
carrierFreq ARFCN-ValueNlR,
referenceSignalConfig ReferenceSignalConfig

}

ReferenceSignalConfig: := SEQUENCE {
ssb-MeasurementTimingConfiguration S§SB-MeasurementTimingConfiguration,
csi-rs-ResourceConfig-Mobility CSI-RS-ResourceConfig-Mobility

}

CSI-RS-ResourceConfig-Mobility ::= SEQUENCE {
csi-ConfigCells SEQUENCE (SIZE

(1..maxNrofCSI-ConfigCells)) OF CSI-ConfigCell OPTIONAL,
}

CSI-ConfigCell::= SEQUENCE {

csi-ResourceSe ts-RRM SEQUENCE (SIZE

(1. .maxNrofCSI-ResourceSets-RRM)) OF CSI-ResourceSet-RRM
PhysicalCellld,

cellld
slotConfigPeriodicity
sf160]},
subcarrierSpacing
cgi-rs-TransmissionBW
csi-rs-MeasurementBW

}
CSI-ResourceSet-RRM ::=

csi-ResourceSetId-RRM
csi-rs-Resources-RRM

OPTIONAL,
ENUMERATED {sf5, sfl10, sf20, sf40, [sf80,

SubcarrierSpacing,
TYPE FES!,
TYPE_FES!,

SEQUENCE {
CSI-ResourceSetId-RRM,
SEQUENCE

(1. .maxNrofCSI-RS-ResourcesPerSet-RRM)) OF CSI-RS-Resource-RRM

OPTIONAL,

slotConfigOffset

scrambling ID

sequenceGenerationConfig
repetition
nrofRepeateadCSI-RS-Resources

density

bandwidthparts

}

CSI-ResourceSetId-RRM ::=
- 1)

CSI-RS-Resource-RRM ::=
csi-rs-Resourceld-RRM
nrofAntennaPorts
resourceElemen tMappingPattern
gcl _SSB_info

}

CSI-RS-ResourcelId-RRM ::=
1)

-- ASN1STOP

INTEGER (0..XX),

TYPE FFS!,

TYPE FES!,

BOOLEAN,
ENUMERATED{X, . ..},

ENUMERATED({X, . ..},

ENUMERATED(X, . ..},

INTEGER (0. .maxNrofCSI-ResourceSets-RRM

SEQUERCE {
CSI-RS-Resourceld-RRM,
ENUMERATED({X, ...},

TYPE FFS!,

TYPE FFS!,

INTEGER (0. .maxNrofCSI-RS-ResourcesRRM -
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Bang 4aa
-- Configure one or more CSI-RS resources in one cell
CS1-ResourceSet-RRM = SEQUENCE §
csi-ResourceSetld-RRM CSI-ResourceSetld-RRM,
esi-rs-Resources-RRM SEQUENCE (1..maxNrofCSI-RS-ResourcesPerSet-RRM)) OF CSI-RS-Resource-RRM OPTIONAL,
- CSI-RS wransmission slot offsct
slotConfigOffset INTEGER (0.XX),
serambling_ID TYPE_FFS!,
sequenceGenerationConfig TYPE_FFS!,
repetition BOOLEAN,
nrofRépeateadCSI-RS-Resources ENUMERATED(X,...},
density ENUMERATED{X,...\,
bandwidthparts ENUMERATED{X,..},
{
CSI-ResourceSctld-RRM == INTEGER (0..miaxNrofCSI-ResourceScts-RRM - 1)
-- CSI-RS measurement unit fesource information to be measured by terminal
CSI-RS-Resource-RRM = SEQUENCE
esi-rs-Resourceld-RRM (S1-RS-Resourceld-RRM,
-- The number of CSI-RS transmission antenna ports
nrofAntennaPorts ENUMERATED{X....}, -
-- CSI-RS Resource Element mapping pattern
resourceElementMappingPatiem TYPE_FFS!,
gel_SSB_info TYPE_FFS!,
}
CSI-RS-Resource[d-RRM ::= INTEGER (0..maxNrofCS[-RS-ResourcesRRM - 1)
- ASNISTOP
Béang 4ab
CSI-RS-ResourceSetld-RRM ::= INTEGER (0..maxNrofCSI-RS-ResourceSetsRRM - 1)
-- CST-RS measurement unit resource information to be measured by terminal
CSI-Resource-RRM 1= SEQUENCE {
csi-rs-Resourceld-RRM CSI-RS-Resourceld-RRM,
scrambling 1D TYPE FFS!,
sequenceGenerationConfig TYPE_FFS),
-- The number of CSI-RS ransmission antenna ports
nrofAntennaPorts ENUMERATED/{X,...},
-- CSI-RS Resource Element mapping pattern
resourceElementMappingPattern TYPE FES!,
gcl_SSB_info TYPE_FFS!,
density ENUMERATED{X,...},
bandwidthparts ENUMERATED{X,...},
1
]
CSI-RS-Resourceld-RRM 1= INTEGER (0..maxNrofCSI-RS-ResourcesRRM - 1)
-- ASNISTOP

Vi du nay thé hién ring 6 tao cdu hinh cho thiét bi dau cudi dé truyén céc tap hop tai
nguyén CSI-RS c6 cing mot chu ky nhim muc dich RRM v chuyén 6 clia nhiéu thiét bi
d4u cudi va céc thiét bi dau cudi khong xac dinh.

Ngoai ra, chu ky truyén tin hiéu CSI-RS c6 thé dugc tao cAu hinh dwa vao céac tap

hop tai nguyén CSI-RS chtr khong phai 1a dya vao céc 6 trong CSI-ResourceSet-RRM.
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Trong trudong hop nay, cac tdp hop tai nguyén CSI-RS khac nhau duogc truyén trong 6
trong g c6 thé dugc truyén trong cac chu ky khac nhau, va do d6, thiét bi diu cudi c6

thé thu cac tap hop tai nguyén CSI-RS khac nhau trong céc chu ky khac nhau.

Ngoai ra, chu k¥ truyén tin hiéu CSI-RS c¢6 thé duoc tao cAu hinh dwa vio céc tai
nguyén CSI-RS chtt khong phai 1a dya vao cac 6 trong CSI-Resource-RRM. Trong
truong hop nay, cac tai nguyén CSI-RS khac nhau dugce truyén trong 6 tuong tng co thé
duge truyén trong cic chu ky khac nhau, va do do, thiét bi dau cudi c6 thé thu céc tai

nguyén CSI-RS khac nhau trong céc chu ky khac nhau.

Trong ciing mdt tip hop tai nguyén CSI-RS, 6 c6 thé truyén cac tin hiéu CSI-RS c6
cung mdt do 1€ch khe thoi gian truyén tin hi¢u (slotConfigOffset), va cdc gia tri do 1éch
khe thoi gian truyén tin hiéu khéc nhau c6 thé duoc cung cip bang cac tap hop tai nguyén
CSI-RS khac nhau trong 6. Nho st dung d6 1éch nay, cac tdp hop tai nguyén CSI-RS cé
cac gia tri do 1éch khe thoi gian truyén tin hiéu CSI-RS khac nhau va cting mot chu ky cé
thé dugc truyén béng m(f)f nhom anten truyén/thu nam & cac vi tri vat 1y khac nhau, vi du,
bang cac diém truyén/thu (TRP hodc TRxP), va thiét bi dau cudi co thé thu cac tip hop
tai nguyén CSI-RS bing cach 4p dung chu ky thu bang v6i cac d6 1éch khe thoi gian thu

tin hiéu khac nhau.

Ngoai ra, néu céc tap hop tai nguyén CSI-RS cé céc dic trung tn sb khac nhau, vi
du, céc tan s trung tam, cac dai thong tan sd, va cac tan sb song mang, thi 6 c6 thé
truyén cic tai nguyén CSI-RS c6 cic do 1éch khe thoi gian truyén tin hiéu khac nhau va
chu ky giéng nhau giﬁa cac tdp hgp tai nguyén CSI-RS, va thiét bi dau cudi c6 thé duoc

tao cAu hinh d& thu céc tai nguyén CSI-RS dugc truyén.

Ngoai ra, cac do 1éch khe thoi gian truyén tin hiéu cé thé dugc tao cAu hinh trong
thong tin CSI-ConfigCell theo don vi 1a 6 chr khong phai theo don vi la tip hop tai
nguyén CSI-RS. Trudong hop nay c¢6 nghia 14 tit ca céc tai nguyén CSI-RS va céc tap hop
tai nguyén CSI-RS duoc tao ciu hinh va dugc truyén trong 6 tuong (mg cé cing mot do
l1éch khe thoi gian truyén tin hiéu, va thiét bi dau cudi c6 thé thu cic tin hiu CSI-RS

duge truyén bing 6 twong ting véi cling mot dd 1éch khe thoi gian truyén tin hiéu.

Ngoai ra, 6 ¢6 thé truyén céc tai nguyén CSI-RS c6 cac do léch khe thoi gian truyén

tin hiéu khac nhau (slotConfigOffset) dua vao cac tai nguyén CSI-RS. Do 4o, thiét bi dau
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cubi c6 thé thu cac tai nguyén CSI-RS khac nhau véi cac @ 1éch khe thoi gian truyén tin

hiéu khac nhau.

Néu thong tin chi bao 13p lai dang & trang thai bat, thi mang c6 thé tao cdu hinh cho
céc tai nguyén CSI-RS trong tip hop twong tng dé truyén cAc tin hiéu bang cach sir dung
cung mot cAu hinh anten va cung mot chum, va thiét bi dau cudi c6 thé do cuong do tin
hi¢u thu dugc cia chum CSI-RS tuong ung dbi vé6i cac chum thu duogc khac nhau va ¢
thé do chét lwong kénh trong lic dang thay dbi chiim thu dwgc ctia thiét bi dau cubi trong
tap hop tai nguyén CSI-RS. Néu thiét bi dau cudi hoi dp thong tin do duge cho tram co
s, thi thong tin chi bao twong tng nay c6 thé dugc sir dung ngam dinh dé 1am thong tin
chi bao chi bdo ring phai thuc hién viéc hdi dap ddi véi thong tin ID clia tap hop tai

nguyén CSI-RS (CSI-RS-ResourceSetld-RRM).

Néu thong tin chi béo lap lai dang & trang thai tit, thi mang c6 thé tao cau hinh cho
cac tai nguyén CSI-RS trong tap hop tai nguyén CSI-RS tuwong ung dé truyén cac tin hiéu
béng cach st dung céc cAu hinh anten khac nhau va cac chim khac nhau, va thiét bi ddu
cubi c6 thé giit ¢b dinh va thu céc chim thu dwoc cia thiét bi ddu cudi trong tip hop tai
nguyén CSI-RS, va c6 thé do cuong do tin hiéu thu dugc cua chum CSI-RS tuong tng
trong s6 cac chum dugc truyén khac nhau cia tram co s& dbi v6i chum thu dugc twong
tmg d& do chét lvong kénh. Néu thiét bi dau cubi héi dap thong tin do dugce cho tram co
s, thi thong tin chi bdo twong Gmg nay cé thé duoc st dung ngdm dinh ¢ lam thong tin
chi bao chi béo ring phai thuc hién viéc hdi dap dbi v6i khong chi thong tin ID clia tap
hop tai nguyén CSI-RS (CSI-RS-ResourceSetld-RRM) ma con thong tin ID cua tai
nguyén, vi du, thir ty 4nh xa bit cia cdc mAu 4nh xa RE tuong Gng v6i tai nguyén hdi dap

da duogc tao cau hinh, va thtr tu 4nh xa bit cia cdc cong anten.

Ngoai ra, théng tin chi bao lip lai c6 thé duge tao cdu hinh trong thong tin
CSI-ConfigCell theo don vi la & chit khong phai theo don vi 1a tdp hop tai nguyén
CSI-RS. Trudng hop nay c6 nghia 14 tit ca céc tai nguyén CSI-RS va cic tap hop tai
nguyén CSI-RS duoc tao cdu hinh va dugc truyén trong 6 twong tng dugc truyén theo
cling mét théng tin chi bao 13p lai. Néu thong tin chi bao 13p lai dang & trang thai bat va
vai tap hop tai nguyén CSI-RS dugc cung cép, thi c6 thé duoc tao cdu hinh sao cho cac

tin hiéu phai dugc truyén bang cach st dung cing mot cau hinh anten va cing mot chum
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trong cc tip hop tai nguyén CSI-RS twong tng, va cé thé duge tao cu hinh ngdm dinh
sao cho cac tin hiéu phai duoc trayén bing cch sir dung cac ciu hinh anten khac nhau va
cac chum khac nhau gitta cac tap hop tai nguyén CSI-RS. Trong trudong hop nay, thiét bi
d4u cubi c6 thé thu cic tin hidu CSI-RS duoc truyén bing 6 tuwong ting trong lic dang
thay dbi cac chum thu dwgc dua vio cac tai nguyén CSI-RS khic nhau trong mot tip hop
tai nguyén CSI-RS. Ngoai ra, néu thong tin chi bao lip lai dang & trang thai bat va vai tap
hop tai nguyén CSI-RS duoc tao cAu hinh, thi thong tin chi bao lap lai c6 thé 13 théng tin
chi bao tao cAu hinh cho tt ca cac tip hop tai nguyén CSI-RS va cic tai nguyén CSI-RS
trong cac tap hop dé truyén cic tin hiéu bing cach sir dung cling mot c4u hinh anten va
cling mot cham dang twong tu. Trong trudng hop nay, thiét bi dau cudi co thé thu céc tin
hidu CSI-RS duoc truyén bing 6 twong tng trong lic dang thay d6i cic chum thu dugc

dua vao cac tai nguyén CSI-RS khac nhau trong mdt tap hop tai nguyén CSI-RS.

Ngoai ra, thong tin chi bio lap lai cé thé duge tao cAu hinh trong théng tin
CSI-Resource-RRM theo don vi la tai nguyén CSI-RS chir khong phai theo don vi la 6.
Truong hop nay c6 nghia 1a tai nguyén CSI-RS c6 thong tin chi bao 1dp lai tvong g
duogc truyén bvellng cach st dung cAu hinh anten va chum gidng nhu céu hinh anten va

chum cua tai nguyén CSI-RS vira méi dugc tao cau hinh trudce do.

nrofRepeateadCSI-RS-Resources chi béo sb lugng tai nguyén CSI-RS lap lai dé
théng béo vé& viée ¢6 bao nhiéu tai nguyén CSI-RS dugc tao cdu hinh trong tip hop tai
nguyén CSI-RS tuong tmg duoc truyén bing cach sir dung cing mot cAu hinh anten va
cung mot chum. Thong sb tuong tng nay c6 thé duge tao ciu hinh va duoc truyén chi khi
thong tin chi bao ldp lai dang & trang thai bat.

Ngoai ra, nrofRepeatead CSI-RS-Resources c6 thé duoc tao cdu hinh trong thong tin
CSI-ConfigCell theo don vi la 6 chi khong phai theo don vi la tdp hop tai nguyén
CSI-RS. Trong trudong hgp nay, vai tai nguyén CSI-RS cé trong céc tdp hop tai nguyén
CSI-RS duoc tao cAu hinh va duge truyén trong 6 tuong tng c6 thé duogc két hop @ duoc
truyén bang cach sir dung ctmg mot cau hinh anten va cling mt chum.

nrofAntennaPorts 14 sd luong ccx),ng anten dwoc st dung cho cac tai nguyén CSI-RS
dang dugc truyén trong 6 trong img hodc thong tin cAu hinh.

Ngoai ra, nrofAntennaPorts co thé dugc tao cdu hinh trong thong tin
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CSI—ConfigCéll theo don vi 1a 6 chir khong phai theo don vi 1a tai nguyén CSI-RS. Trong
trrdong hop nay, nrofAntennaPorts c6 thé 13 s6 lwgng cong anten dwoc st dung cho cic tai
nguyén CSI-RS duoc tao ciu hinh va duge truyén trong 6 tuong Gng hodc thong tin chu
hinh. Néu tit ca cac tai nguyén trong 6 st dung ciing mdt cdng anten, thi thong tin vé
cdng anten nay ¢ thé duge tao ciu hinh va duge truyén duéi dang mot thong tin, con néu
c4c tai nguyén CSI-RS st dung céc cong anten khac nhau, thi théng tin chi béo dé chi
béo ciu hinh nhu vay cé thé dugc dua vao, hoic cac théng tin khac nhau cé thé duoc
truyén & dang anh xa bit ddi v6i céc cdng anten duge tao c4u hinh dua vao cac tai nguyén

CSI-RS ma khoéng c6 thong tin chi bo.

Ngoai ra, nrofAntennaPorts c6 thé duoc tao chu hinh trong thong tin

&~

tap hop tai nguyén CSI-RS chir khong phai 14 theo

CSI-ResourceSet-RRM theo don vi 1
don vi 12 tai nguyén CSI-RS. NrofAntennaPorts c6 thé 13 s6 lwong cong anten duoc sir
dung cho céc tai nguyén CSI-RS duoc truyén trong tip hop tai nguyén CSI-RS twong tmg.
Néu tit ca cac tai nguyén trong tip hop tai nguyén CSI-RS sir dung cling mot cdng anten,
thi thong tin v& cdng anten nay cé thé duge tao cdu hinh va duoc truyén dudi dang mot
théng tin, con néu cac tai nguyén CSI-RS trong tap hop st dung cic cong anten khéc

nhau, thi thong tin v& cdng anten khac nhau nay c6 thé dugc truyén & dang anh xa bit.

resourceElementMappingPattern 13 thong tin céu hinh cla cac phan tir tai nguyén

dugc st dung cho tai nguyén CSI-RS tuong ung.

Ngoai ra, resourceElementMappingPattern c6 thé duoc tao cau hinh trong thong tin
CSI-ResourceSet-RRM theo don vi 1a tdp hop tai nguyén CSI-RS chir khong phai 1a theo
don vi la tai nguyén CSI-RS. ResourceElementMappingPattern 1a thong tin c4u hinh cta
phan tr tai nguyén dugc str dung cho cac tai nguyén CSI-RS dang truyén trong tip hop
tai nguyén CSI-RS twong tng. Néu tat ca cac tai nguyén trong tap hop tai nguyén CSI-RS
sir dung ciing mot mau anh xa phan ti tai nguyén, thi thong tin v& mAu anh xa phn tir tai
nguyén ndy c6 thé dugc tao cAu hinh va duoc truyén duéi dang mot théng tin, con néu
c4c tai nguyén trong tAp hop tai nguyén CSI-RS st dung cdc mau 4nh xa phan tir tai
nguyén khéc nhau, thi thong tin vé cac mau 4nh xa phén tir tai nguyén khac nhau nay c6

thé dugc truyén & dang anh xa bit.

Ngoai ra, resourceElementMappingPattern c6 thé dugc tao cdu hinh trong thong tin
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CSI-ConfigCell theo don vi 1a 6 chtr khong phai theo don vi 1a tai nguyén CSI-RS. Trong
trrong hop nay, resourceElementMappingPattern 1a thong tin v& mau 4nh xa phan tir tai
nguyén hoic thong tin cdu hinh duoc sit dung cho cac tai nguyén CSI-RS dugc tao ciu
hinh va duoc truyén trong 6 twong Ung hodc cic tai nguyén CSI-RS c6 trong céc tap hop
tai nguyén CSI-RS tuong tng. Néu tit ca cac tai nguyén trong 6 sit dung ciing mot thong
tin vé& mAu 4nh xa phdn t tai nguyén, thi théng tin vé mau 4nh xa phan tir tii nguyén niy
c6 thé duoc tao cAu hinh va duoc truyén duéi dang mot thong tin, con néu cic tai nguyén
CSI-RS trong tdp hop tai nguyén CSI-RS st dung cung mot thong tin vé miu 4anh xa
phan tt tai nguyén, nhung cic miu 4nh xa phin t tai nguyén khac nhau dugc sit dung
cho cac tip hop tai nguyén CSI-RS, thi thong tin chi bao dé chi bao cdu hinh nhu vay cé
thé duoc dua vao, hodc céac thong tin khac nhau c6 thé duogc truyén & dang anh xa bit dbi
v6i cac mau 4nh xa phén tir tai nguyén dugc tao cAu hinh theo cic tdp hop ma khéng cé
thong tin chi bao. Néu cac tai nguyén CSI_RS trong tdp hop tai nguyén CSI-RS st dung
cdc mAu anh xa phn tir tai nguyén khéac nhau, thi théng tin vé& cic mau 4nh xa RE khéc

nhau ndy c6 thé duoc truyén & dang 4nh xa bit.

qcl_SSB_info 14 théng tin dugc sir dung dé thong bao su twong quan QCL véi khéi
tin hiéu dong bo hod 13 quan hé QCL theo thdi gian, tn sd, va khong gian voi céc tai
nguyén CSI-RS, va ID ctia khdi SS tuong tmg, ID ciia QCL, hodc ID ciia théng tin cAu

hinh truyén cé thé duge sir dung.

Ngoai ra, qcl SSB info Bitmap c6 thé duoc tao cAu hinh trong théng tin
CSI-ResourceSet-RRM theo don vi 1a tdp hop tai nguyén CSI-RS chir khong phai la theo
don vi 1a tai nguyén CSI-RS. Qcl_SSB_info Bitmap la théng tin dugc sir dung cho cac
tai nguyén CSI-RS dugc truyén trong tip hop tai nguyén CSI-RS tuwong Gng dé thong bao
rang quan hé QCL vdi cac khéi tin hidu ddng bd hod 13 quan hé QCL theo thoi gian, tin
s8, va khong gian véi tai nguyén CSI-RS, va ID cua khdi SS twong tmg, ID ctia QCL,
hodc ID cua thong tin cAu hinh truyén c6 thé duoc sir dung. Néu tAt ca céc tai nguyén
trong tap hop tai nguyén CSI-RS c6 quan hé QCL v61 cung mot khéi SS, thi thong tin vé
khéi SS nay co thé duoc tao cdu hinh va duoc truyén dudi dang mot thong tin, con néu
céac tai nguyén CSI-RS trong tdp hop tai nguyén CSI-RS c6 quan hé QCL vdi cac khéi SS

khéac nhau, thi thong tin vé céac khdi SS khic nhau nay co thé duoc truyén ¢ dang anh xa
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bit.

Ngoai ra, qcl_SSB_info ¢6 thé dwoc tao cAu hinh trong thong tin CSI-ConfigCell
theo don vi 1a 6 chtt khong phai theo don vi 1a tai nguyén CSI-RS. Trong truong hgp nay,
qcl SSB_info 13 théng tin v& cac tin hiéu ddng bd hod c6 quan hé QCL véi cac tai
nguyén CSI-RS duge tao cdu hinh va duoc truyén trong 6 tuong tig hodc cic tai nguyén
CSI-RS ¢6 trong cac tdp hgp tai nguyén CSI-RS twong tng. Néu tit ca cic tai nguyén
trong 6 ¢6 quan hé QCL véi cing mot khdi SS, thi thong tin veé khdi SS nay c6 thé duoc
tao cdu hinh va dugc truyén dudi dang mot thong tin, con néu céc tai nguyén CSI-RS
trong tap hop tai nguyén CSI-RS ¢ quan hé QCL véi ciing mot khdi SS, nhung cac khéi
SS khac nhau ¢6 quan hé QCL véi cac tap hgp tai nguyén CSI-RS, thi thong tin chi bao

2

chi bdo cau hinh nhw viy c6 thé duge dua vao, hodc cac thong tin khic nhau cé thé

a»

d
duoc truyén ¢ dang anh xa bit dbi v6i cac khdi SS ¢b quan hé QCL dya vao céac tap hop
ma khoéng cé théng tin chi bdo. Néu céc tai nguyén CSI RS trong tap hop tai nguyén
CSI-RS c6 quan hé QCL v6i céc khdi SS khac nhau, thi thong tin vé cic khdi SS khac

nhau nay c6 thé duoc truyén & dang anh xa bit.

Density 12 mét d6 trong RE/cong/PRB ciia cac tai nguyén CSI-RS duoc truyén
trong tap h(jp tai nguyén CSI-RS tuong tmg. Néu tit ca cc tai nguyén trong tap hop tai
nguyén CSI-RS st dung cling mot cong anten, thi théng tin vé cdng anten nay cé thé
duoce tao ciu hinh va duoc truyén dudi dang mdt thong tin, con néu céc tai nguyén trong
tap hop tai nguyén CSI-RS st dung cac mat d¢ khac nhau, thi thong tin vé cac mat do

khac nhau nay c6 thé duoc truyén & dang anh xa bit ctia cac thong tin khac nhau.

Ngoai ra, density c6 thé dugc tao cdu hinh trong théng tin CSI-ConfigCell theo don
vi 14 6 chir khong phéi theo don vi 1a tap hgp tai nguyén CSI-RS. Trong trudng hop nay,
density 1a thong tin v& mat dd dugc stir dung cho cac tap hop tai nguyén CSI-RS dugce tao
céu hinh va dugo truyén trong 6 twong tmg hodc cic tai nguyén CSI-RS cé trong céc tip
hop tai nguyén CSI-RS tuong ting. Néu tit ca cac tai nguyén trong 6 st dung cling mot
thong tin vé mat do, thi thong tin v& méat do nay co thé duoe tao cdu hinh va duoc truyén
dudi dang mot thong tin, va cac tai nguyén CSI-RS trong tap hop tai nguyén CSI-RS st
dung mat d¢ nay, con néu cic mat do khac nhau duge str dung cho cac tip hop tai nguyén

CSI-RS, thi thong tin chi bao dé chi bao cAu hinh nhu vay co thé duoc dua vao, hoidc cac
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thong tin khac nhau cé thé duoc tmyén 0 dang anh xa bit dbi v6i mat do duoc tao chu
hinh theo céc tp hop ma khéng c6 thong tin chi bio. Néu céc tai nguyén CSI_RS trong
tAp hop tai nguyén CSI-RS st dung cac mat 40 khac nhau, thi thong tin vé céc mat do

khac nhau nay c6 thé duge truyén & dang anh xa bit.

Ngoai ra, density c6 thé duoc tao cAu hinh trong thong tin CSI-Resource-RRM theo
don vi 13 tai nguyén CSI-RS chtt khong phai 1a theo don vi 1a tdp hop tai nguyén CSI-RS.

Thong tin bandwidthparts 13 thong s6 cé théng tin, nhu ID cla phan dai thong, dai
thong, va tdn sb, cta cic tai nguyén CSI-RS dugc truyén trong tap hop tai nguyén
CSI-RS tuong tng. Néu tit ca cac tai nguyén trong tip hop tai nguyén CSI-RS st dung
cing mot phin dai thong, thi thong tin vé phin dai thong nay c6 thé dugc tao cdu hinh va
duogc truyén dudi dang mot thong tin, con néu céc tai nguyén trong tip hop tai nguyén
CSI-RS sir dung céc phan dai thong khac nhau, thi théng tin vé cic phan dai thong khac

nhau nay c6 thé dugc truyén & dang 4nh xa bit ciia cac théng tin khac nhau.

Ngoai ra, bandwidthparts c6 thé dugc tao cdu hinh trong thong tin CSI-ConfigCell
theo don vi la 6 chit khéng phai theo don vi la tép hop tai nguyén CSI-RS. Trong truong
hop nay, bandwidthparts 1a théng tin bandwidthparts duoc st dung cho cac tip hop tai
nguyén CSI-RS dugc tao cdu hinh va dugc truyén trong 6 twong tng hodc céc tai nguyén
CSI-RS ¢6 trong cac tap hop tai nguyén CSI-RS tuong tng. Néu tit ca céc tai nguyén
trong 6 st dung cung mdt théng tin bandwidthparts, thi thong tin bandwidthparts nay c6
thé duoc tao cdu hinh va duge truyén dudi dang mot thong tin, va cac tai nguyén CSI-RS
trong tdp hop tai nguyén CSI-RS st dung thong tin bandwidthparts nay, con néu cac
théng tin bandwidthparts khac nhau dugc stt dung cho cac tap hop tai nguyén CSI-RS, thi
thong tin chi bao dé chi bao cu hinh nhu vay c6 thé dugc dua vao, hodc cac théng tin
khac nhau c6 thé dugc truyén & dang anh xa bit ddi v6i cac thong tin bandwidthparts
duoc tao cAu hinh theo céc tdp hop ma khéng coé thong tin chi bao. Néu cac tai nguyén
CSI_RS trong tap hop tai nguyén CSI-RS st dung céc thong tin bandwidthparts khac
nhau, thi cac théng tin bandwidthparts khac nhau nay cé thé dugc truyén & dang anh xa

bit.

Ngoai ra, bandwidthparts c6 thé duoc tao cdu hinh trong thong tin

CSI-Resource-RRM theo don vi 1a tai nguyén CSI-RS chtr khong phai la theo don vi Ia
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tap hop tai nguyén CSI-RS.

csi-rs-TransmissionBW 14 tri s6 cua dai thong dé thong bao cho thiét bi dau cudi
biét khoang dai tdn sb rong nhu thé nao dé truyén cac tin hiéu CSI-RS khac nhau dugc
truyén bang 6 trén khoang d6. Tri sd nay c6 thé 1a tri sb tuyét ddi chi bao diém tham
chiéu (tan s6 thip nhét hodic cao nhat) va dai thong trong dai tAn sd, tri sb tuyét ddi chi
bao trung diém (ARFCN hoic tin s6 trung tim hodc s& hiéu séng mang hodc ID ctia séng

mang) va dai théng trong dai tan so, hodc tri sO don gidn la dé chi bao dai thong tan so.

Ngoai ra, csi-rs-TransmissionBW c¢6 thé dugc tao cdu hinh trong thong tin
CSI-ResourceSet-RRM dua vao cac tap hop tai nguyén CSI-RS chtr khong phai 1a dua
vao cac 6. Trong truong hgp nay, csi-rs-TransmissionBW c6 nghia 1a céc tdp hop tai
nguyén CSI-RS khac nhau dugc truyén trong 6 twong Ung c6 thé duoc truyén véi dai

thong tan so truyén khac nhau.

csi-rs-Me‘asurementBW 1a tri s§ thong bao cho thiét bi dau cudi biét kich thudc dai
thong tan s6 ma thiét bi dau cubi c6 thé thu cic tin hidu CSI-RS dugc truyén béng 6. Tri
s6 ndy c6 thé 1a tri s6 tuyét d6i chi bao didm tham chiéu (tan s6 thdp nhat hodc cao nhat)
va dai thong trong dai tin s, tri s tuyét dbi chi bao trung diém (ARFCN hodc tan s
trung tAm hodc s hiéu séng mang hoic ID cia séng mang) va dai théng trong dai tan sd,
hoic tri s6 don gian 1a dé chi bao dai thong tin sb.

Ngoai ra, néu csi-rs-MeasurementBW 14 tri s§ chi dé thong bao rang mot thiét bi
d4u cudi nhét dinh thong bao vé dai thong tan s6 dé do tin hiéu CSI-RS tuong tng, thi tri
sd trong tmg nay c6 thé 14 dai thong tin sé do dugc t6i da ma thiét bi dau cubi c6 thé thu

duoc va dugce thu tir thong tin vé kha nang cla thiét bi dau cudi.

Ngoai ra, néu csi-rs-MeasurementBW 14 tri s6 chi dé thong bao cho thiét bi dau cudi
biét dai thong tin s6 dé do tin hiéu CSI-RS twong Ung, va c6 gia tri nhd hon so vdi
csi-rs-TransmissionBW, thi mang c¢6 thé ngam dinh chi bao ring thiét bi dau cudi do 6
tvong Ung bing cach st dung dai tdn s trong pham vi kich thuéc cia
csi-rs-MeasurementBW trong csi-rs-TransmissionBW duwoc truyén bing 6. Trong trudng
hop nay, néu dai thong hoat dong cia thiét bi ddu cudi nim & trong
csi-rs-TransmissionBW, thi thiét bj ddu cudi c6 thé tim ra gi4 tri do cia 6 bing cach do

tin hiéu CSI-RS cia 6 muc tiéu trong pham vi kich thuéc cua csi-rs-MeasurementBW
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trong dai thong hoat dong cua ban than thiét bi diu cubi. Ngoai ra, thiét bi ddu cudi c6 thé
chon dai tAn sb c6 kich thudc csi-rs-MeasurementBW va cé hiéu suét tét nhat ddi voi
toan bo dai tin sb cia 6 muc tidu c6 thé do duoc béng cach st dung mdt khe thoi gian, va
c6 thé do tin hidu CSI-RS ctia 6 muc tiéu trong csi-rs-MeasurementBW tuong Gng dai tan
s6 @8 tim ra gia tri do cta 6. Ngoai ra, néu c6 thé biét thong tin vé phan dai thong ctia 6
muc tidu thong qua bandwidthpartsBitmap, thi thiét bi dau cubi co thé tim ra gia tri do
clia 6 bang cach chon phén dai thong xuit hién & vi tri tn sb gidng voi hodc gin nhur
gidng véi vi trf tin sb cua phén dai thong hoat dong ctia 6 phuc vu ma ban than thiét bi
d4u cudi dang ndm & trong d6 va do tin hiéu CSI-RS dugc truyén tir phan dai thong

tuong Gng trong pham vi ctia dai tin sb csi-rs-MeasurementBW tuong tng.

Ngoai ra, csi-rs-MeasurementBW cé thé dugc tao cAu hinh dua vio cic tdp hop tai
nguyén CSI-RS cht khong phai 1a dya vao cac 6 trong CSI-ResourceSet-RRM. Trong
truong hop ndy, thiét bi ddu cudi c6 thé thu va do tin hidu CSI-RS véi dai thong tan sb
khéc nhau dbi véi cac tp hop tai nguyén CSI-RS khac nhau, va c6 thé tim ra gia tri do
cua 0.

Ngoai ra, csi-rs-MeasurementBW c6 thé duoc tao cdu hinh dua vao cic tai nguyén
CSI-RS chr khong phai 1a dya vao cac 6 trong CSI-Resource-RRM. Trong truong hop
ndy, thiét bi ddu cudi 6 thé thu va do tin hiéu CSI-RS vdi dai théng tin s6 khac nhau dbi

v6i cdc tai nguyén CSI-RS khéc nhau, va c6 thé tim ra gia tri do cua 6.
Fig.18A 12 so dd thé hién thiét bi ddu cubi theo phuong 4n thuc hién sang ché.

Dua vao Fig.18A, thiét bi dau cudi 1800 c6 thé bao gdm bo thu phat 1810 duoc tao
cAu hinh dé truyén va thu c4c tin hiéu va bd diéu khién 1830. Théng qua bo thu phat 1810,
thiét bi dau cudi 1800 cé thé truyén va/hodc thu céc tin hidu, thong tin, va thong bao. B
didu khién 1830 c6 thé didu khién toan bo su hoat dong cta thiét bi ddu cudi 1800. Bo
diéu khién 1830 c6 thé c6 it nhat mot bd xur Iy. Bo didu khién 1830 c6 thé didu khién su
hoat dong cua thiét bi dau cudi nhu d3 dwoc mo ta trén day dua vao céc hinh vé& tir Fig.1
dén Fig.4, tr Fig.5A dén Fig.5C, tir Fig.6 dén Fig.10, Fig.11A va Fig.11B, tir Fig.12 dén
Fig.17.

Ngoai ra, bo diu khién 1830 thu thong tin ciu hinh ctia tin hiéu RS dugc truyén

bing tram co s&, xdc dinh cdc tai nguyén ma tin hiéu RS s& dugc truyén trén d6 theo
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thong tin cdu hinh, va do tin hiéu RS trén tai nguyén tuwong tng. Ngoai ra, néu xac dinh
rang két qua do tin hiéu RS dap tng diéu kién nhit dinh, thi bd diéu khién c6 thé truyén,
vi du, béo cdo két qua do dén tram co s& phuc vu, hodc c6 thé yéu cau tram co s& phuc vu
hodc tram co s& 1ién k& tao cAu hinh cho tin hiéu RS khac dya vio thao tac ké tiép duoc

khoi dong bang didu kién twong tng.

Fig.18B 1a so dd thé hién sy hoat dong ciia thiét bi ddu cudi theo phuong 4n thuc

hién sang ché.

Dua vao Fig.18B, thiét bi du cubi c6 thé thu théng tin cAu hinh cla tin hiéu
CSI-RS & dang thong tin hé théng hodc cac thong bao (PHY/MAC/RLC/RRC) thong qua
kénh PBCH, kénh didu khién (PDCCH), va kénh dit liéu (PDSCH) & budc S1801. Thiét
bi d4u cubi d3 thu duoc thong tin CSI-RS twong tmg c6 thé xac dinh céc tai nguyén thu
tin hiéu CSI-RS béng cach st dung cac thong tin khac nhau, nhu thong tin vé d6 léch,

chu ky, khe thoi gian do, ctra sd c6 trong thong tin thu dugc & bude S1802.

Thiét bi dau cubi d3 xé4c dinh cac tai nguyén thu tin hiéu CSI-RS co thé thu va do
tin hi€u CSI-RS tir tai nguyén tuong tng ¢ bude S1803, va néu két qua thu va do dap tmg
didu kién dinh trude, thi thiét bi dAu cudi ndy c6 thé thuc hién viée truyén tin hiéu lién két
1én bang cach st dung céc tai nguyén cdu hinh twong tng (PUCCH/PUSCH/PRACH) &
bude S1804.

Fig.18C 14 so dd thé hién sy hoat dong cia thiét bi dau cudi theo phuong an thuc

hién sang ché.

Dua vao Fig.18C, thiét bi ddu cudi c6 thé thu thong tin cAu hinh cia tin higu
CSI-RS & dang thong tin hé thdng hodc cac théng bao (PHY/MAC/RLC/RRC) théng qua
kénh PBCH, kénh diu khién (PDCCH), va kénh dit liéu (PDSCH) & budc S1811. Thiét
bi d4u cubi da thu duoc thong tin CSI-RS tuong tng c6 thé x4c dinh céc tai nguyén thu
tin hiéu CSI-RS béng cach st dung cac thong tin khac nhau, nhu théng tin vé& do léch,

chu ky, khe thoi gian do, cira s6 ¢6 trong thong tin thu duge & bude S1812.

Thiét bi dAu cudi da xéac dinh céc tai nguyén thu tin hiéu CSI-RS c6 thé x4c dinh 13
phai chon va thu cic phan (mot hodc nhiéu) trong s tt ca céc tin hiéu CSI-RS bao dam

hiéu sudt (vi du, khi RSRP/RSRQ/CQI/SNR/SINR ctia tin hiéu thu dugc bang hogc 16n

- 109 -



51756 110/140

hon mot gia tri ngudng xac dinh, hodc hiéu suét thu tin hiéu CSI-RS c6 hiéu suit t&t nhét
dwoc dua vao trong hiéu suit ngudng dbi 14p), va co thé xac dinh cac chum thu cua thiét
bi ddu cudi duoc sir dung d& thu céc tin hidu CSI-RS twong ting dé ding lam c4c chum c6
hiéu sudt t6i vu dwa vao két qué do tin hiéu NR-SS & budc S1813. Trong trudong hop nay,
thiét bi dau cubi c6 thé chon céc tin hiéu CSI-RS t6i wu chi danh cho cac chum thu cu thé
cta thiét bi ddu cudi, vi dy, cac chum thu cua thiét bi dau cudi c6 hiéu suét tot nhat hodc
cdp chum tdt nhat ddi véi tht ca cac két qua do tin hiéu NR-SS, sao cho thiét bi dau cudi
c6 thé gilt nguyén cac chim thu nay dya vao cac chum thu clia thiét bi dau cudi trong khi

chon cac tin hiéu CSI-RS.

Théng tin CSI-RS c¢6 thé duge thu tir tai nguyén tuong tng, va néu két qua & bude
S1814 d4p ung ditu kién dinh trudc, thi viée truyén tin hiéu lién két 18n c6 thé duge thuc
hién bing cach st dung céc tai nguyén ciu hinh twong tmg PUCCH/PUSCH/PRACH &
bude S1815.

Fig.19 14 so db khéi thé hién cdu tric cia tram co s& theo phwong an thuc hién sang

I'4
A

ché.

Duya vao Fig.19, tram co s¢ 1900 co thé bao gém bd thu phat 1910 duoc tao ciu
hinh dé truyén va thu céc tin hi¢u va bd diéu khién 1930. Thong qua bé thu phit 1910,
tram co s& 1900 c6 thé truyén va/hodc thu cac tin hidu, théng tin, va thong bio. Bo diéu
khién 1930 c6 thé diéu khién toan bd sy hoat dong ciia tram co s& 1900. Bo diéu khién
1930 c6 thé ¢6 it nhit mdt bd xir 1y. BO didu khién 1930 c6 thé diéu khién su hoat dong
ctia thiét bi dau cubi nhu di dugc mé ta trén day dua vao cac hinh vé tir Fig.1 dén Fig.4,

tir Fig.5A dén Fig.5C, tir Fig.6 dén Fig.10, Fig.11A va Fig.11B, tr Fig.12 dén Fig.17.

Ngoai ra, bd didu khién 1930 truyén thong tin c4u hinh cta tin hiéu RS dén thiét bi
d4u cudi, va truyén tin hiéu RS trén tai nguyén twong (mg. Ngoai ra, néu thiét bi dau cudi
truyén bio cdo két qua do nhit dinh hodc théng tin yéu cau tao cAu hinh cho thong tin RS
nhét dinh, thi bd didu khién thu duoc thong tin nay c6 thé tao cdu hinh cho thong tin RS,
truyén thong tin cdu hinh twong Gmg va tin hiéu RS twong g dén céc thiét bi dau cudi,
hodc yéu cAu mét tram co so lién ké khéc cung cép thong tin cAu hinh cta tin hiéu RS

cho thiét bi dau cudi twrong vng.
Néu théng tin cdu hinh ctia tin hidu RS nhit dinh cho mot thiét bi dau cubi xac dinh
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(hodc nhidu thiét bi dAu cudi va cac thiét bi ddu cudi khong xac dinh) dugc thu tlr tram co
s& lién k&, thi thong tin cdu hinh nhu vy c6 thé dugc truyén dén cac thiét bi dau cubi

trong mang.

Mic du sang ché duoc thé hién trén cac hinh v& va dugc mé ta trong ban mo ta sang
ché nay dwa vao cdc phuong 4n thuc hién sang ché, nhung ngudi co hiéu biét trung binh
vé linh vuc k¥ thuét twong Gng can phai hiéu ring nhiéu phuong 4n thay dbi v& hinh thire
va ndi dung c6 thé duge tim ra dya trén céc phuong an durge mb ta trong sing ché ma vin
khong bi coi 13 vuot ra ngoai ¥ dd sang tao va pham vi ctia sdng ché nay nhu duoc xac
dinh dua vao cac diém yéu cau bao ho kém theo va cic phuong an twong dwong véi cac

diém yéu cau bao ho.
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YEU CAU BAO HO

1. Phuong phap duogc thuc hién bing tram co s& trong hé thong truyén théng khong day,

phuong phap nay bao gbm cac bude:

x4c dinh théng tin cau hinh trén it nhat mot tin hiéu tham chiéu lién quan dén viéc

quéan 1y tai nguyén v tuyén (Radio Resource Management, RRM);

truyén, dén thiét bj dau cudi, thong bao cau hinh c6 thong tin cau hinh da xac dinh;

truyén, dén thiét bi dau cudi, it nhAt mot tin hiéu tham chiéu theo thong tin cAu hinh,

trong d6 théng bao cdu hinh co thong tin thi nhit v& 6 ma it nhat mot tin hiéu tham
chiéu duoc truyén trén d6 va thong tin thir hai vé céc tai nguyén ma it nhit mot tin hidu

tham chiéu dugc truyén dén do trén 06,

trong d6 thong tin thir nhét c6 thong tin vé théng tin nhin dang (Identity, ID) cua 6
va thong tin v& tin s 1ién quan dén phép do trén it nhit mot tin hi¢u tham chiéu dugc

truyén trén 0, va

trong d6 trong trwong hgp thong tin thir hai c6 thong tin v& khbi tin hiéu déng bd
hod lién quan dén it nhat mot tin hiéu tham chiéu, sy dinh thoi cta it nhit mot tin hiéu

tham chi€u duogc xac dinh dua vao khoi tin hiéu dong bd hoa.

2. Phuong phap theo diém 1, trong d6 thong tin vé khéi tin hiéu ddng bo hod lién quan
dén it nhAt mot tin hiéu tham chiéu c6 chi sb cta khéi tin hidu ddng bod hoa va théng tin
chi bao ring it nhit mot tin hiéu tham chiéu c6 sy twong quan véi khéi tin hiéu ddng bd

hoa.

. Phuong phap theo diém 1, trong d6 théng tin vé ID ctia 6 ¢6 théng tin ID 6 vat 1y cia

(V3]

(@)

trong d6 thong tin tht hai ¢6 thong tin v& chi sé ciia it nhit mét tin hiéu tham chiéu

va thong tin chi bdo chu ky truyén cta it nhit mot tin hi¢u tham chiéu, va

trong d6 it nhit mot tin hiéu tham chiéu 1 tin hiéu tham chiéu cta thong tin trang

thai kénh (Channel State Information - Reference Signal, CSI-RS).
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4. Phwong phap dugc thie hién bang thiét bi dau cubi trong hé théng truyén théng khong

day, phuong phap nay bao gdm cac budc:

thu, tr tram co s&, thong bao c4u hinh c6 thong tin cAu hinh cta it nhat mot tin hiéu

tham chiéu 1ién quan dén viéc quan 1y tai nguyén vé tuyén (RRM);
thu, tir tram co s&, it nhat mot tin hiéu tham chiéu, dua vao thong bao cAu hinh;

thuc hién phép do trén it nhit mot tin hidu tham chiéu, dua vao thong bao ciu hinh;

bao cdo két qua do cho tram co s,

trong d6 thong bdo ciu hinh ¢ thong tin thir nhat vé 6 ma it nhat mot tin hi¢u tham
chiéu duogc truyén trén d6 va thong tin thir hai v€ céc tai nguyén ma it nhat mot tin hiéu

tham chiéu dugc truyén dén do trén o,

trong d6 thong tin thir nhit c¢6 thong tin vé théng tin nhan dang (ID) ctia 6 va théng
tin v& tAn sb 1ién quan dén phép do trén it nhit mot tin hidu tham chiéu dugc truyén trén 6,

Y

va
trong do6 trong truong hop thong tin thr hai cé théng tin vé khéi tin hiéu ddng bd
hoa lién quan dén it nhAt mot tin hiéu tham chiéu, sy dinh thoi cta it nhit mot tin hidu

tham chi€u dugc xac dinh dua vao khoi tin hi€u dong b hoa.

5. Phuong phap theo diém 4, trong d6 thong tin vé khéi tin hiéu ddng bd hod lién quan
dén it nhit mot tin hiéu tham chiéu c6 chi s6 ctia khi tin hiéu dong bo hoa va thong tin
chi bao rang it nhat mot tin hidu tham chiéu cé sy twong quan véi khéi tin hidu dong bd

hoa.
6. Phuong phap theo diém 4, trong d6 thong tin vé ID ctia 6 c6 thong tin ID 6 vat Iy cua 6,
va

trong d6 thong tin thtr hai c6 théng tin vé chi sd cua it nhat mot tin hiéu tham chiéu

va thong tin chi bao chu ky truyén ctia it nht mot tin hiéu tham chiéu.

7. Phuong phap theo diém 4, trong do6 it nhit mot tin hiéu tham chiéu 12 tin hiéu tham

chiéu ctia théng tin trang thai kénh (CSI-RS).
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8. Tram co s& trong hé thdng truyén thong khong day, tram co sé ndy bao gbm:
bd thu phat; va
b6 diéu khién dugc tao céu hinh dé:

xac dinh théng tin ciu hinh trén it nhat mot tin hiéu tham chiéu lién quan dén viéc

quéan 1y tai nguyén vo tuyén (RRM),

truyén, dén thiét bi diu cudi thong qua bd thu phat, thong bao cdu hinh c6 thong tin

cdu hinh d4 x4c dinh, va

truyén, dén thiét bi dau cudi thong qua bd thu phat, it nhat mot tin hiéu tham chiéu
theo thong tin cAu hinh,

trong d6 thong bao ciu hinh c6 thong tin thir nhat vé 6 ma it nhat mot tin hiéu tham
chiéu duge truyén trén d6 va thong tin thir hai v& cAc tai nguyén ma it nhit mot tin hidu

tham chiéu dugc truyén dén do trén 6,

trong d6 thong tin thir nhét c6 thong tin vé thong tin nhin dang (ID) ctia 6 va thong
tin v& tin sd lién quan dén phép do trén it nhat mot tin hidu tham chiéu dugc truyén trén o,

\

va

trong do trong truong hop théng tin thir hai c¢6 thong tin vé khéi tin hiéu dong bo
hoé lién quan dén it nhit mot tin hiéu tham chiéu, sw dinh thoi cta it nhat mot tin hidu

tham chiéu dugc xac dinh dua vao khdi tin hidu ddng bod hod.

9. Tram co s& theo diém 8, trong d6 thong tin v& khéi tin hiéu ddng bd hoa lién quan dén
it nhAt mot tin hiéu tham chiéu c6 chi sé cta khéi tin hiéu dong bo hoa va thong tin chi

bédo rang it nhat mot tin hiéu tham chiu c6 su tuong quan voi khoi tin hi¢u dong bd hod.

10. Tram co sé theo diém 8, trong d6 thong tin vé& ID ctia 6 c6 théng tin ID 6 vat 1y cla 6,

\

va

trong d6 thong tin thir hai c6 thong tin vé chi sd cua it nhit mot tin hiéu tham chiéu

va thong tin chi bao chu ky truyén cla it nhdt mot tin hiéu tham chiéu.

11. Tram co s6 theo diém 8, trong dé it nhAt mot tin hiéu tham chiéu 13 tin hiéu tham

chiéu cta thong tin trang thai kénh (CSI-RS).
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12. Thiét bi dau cudi trong hé thdng truyén théng khéng day, thiét bi ddu cudi nay bao
gom:

bd thu phat; va

bd diéu khién duge tao ciu hinh dé:

thu, tir tram co s& théng qua bod thu phat, thong béo cdu hinh ¢6 théng tin cAu hinh

cta it nhdt mdt tin hiéu tham chiéu lién quan dén viéc quan ly tai nguyén vo tuyén

(RRM),

thu, tr tram co s& thong qua bd thu phat, it nhéit mot tin hiéu tham chiéu, dua vao

thong bao cau hinh,

thue hién phép do trén it nhat mot tin hiéu tham chicu, dya vao thong bdo céu hinh,

bao cdo két qua do cho tram co so,

trong d6 thong bao cau hinh c6 thong tin thi nhat vé 6 ma it nhat mot tin hiéu tham
chiéu duge truyén trén d6 va thong tin thr hai v€ cdc tai nguyén ma it nhat mot tin hi¢u

tham chiéu dugc truyén dén do trén 6,

trong d6 théng tin thir nhit c6 thong tin vé théng tin nhan dang (ID) cta 6 va thong
tin v& tAn s6 lién quan dén phép do trén it nhét mot tin hidu tham chiéu duge truyén trén 6,

\

va
trong d6 trong treong hop thong tin th hai c6 thong tin vé khéi tin hiéu ddng bod
hoa lién quan dén it nhAt mét tin hiéu tham chiéu, sy dinh thoi cua it nhét mét tin hiéu

tham chiéu dugc xac dinh dua vao khoi tin hi¢u dong bd hoa.

13. Thiét bi dau cudi theo diém 12, trong d6 thong tin v€ khoi tin higu dong bd hod lién
quan dén it nhat mot tin hiéu tham chiéu c6 chi s6 ctia khoi tin hiéu dong b hoa va thong
tin chi bdo ring it nhat mot tin hiéu tham chiéu c6 sy twong quan voi khoi tin hi€u dong

b0 hoa.

14. Thiét bi ddu cudi theo diém 12, trong d6 thong tin vé& ID clia 6 c6 thong tin ID 6 vat Iy

cuia 0, va
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trong d6 thong tin thir hai c6 thong tin v& chi sé cia it nhit mot tin hiéu tham chiéu

va thong tin chi bao chu ky truyén cta it nhit mot tin hiéu tham chiéu.

15. Thiét bi ddu cudi theo diém 12, trong do it nhéAt mot tin hiéu tham chiéu 13 tin hiéu

tham chiéu ctia thong tin trang thai kénh (CSI-RS).
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FIG. 13
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FIG. 18A
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FIG. 18B
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FIG. 18C
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