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(57) Sang ché dé xuit phuong phép chi din tin hiéu tham chiéu thong tin trang thai
kénh (Channel State Information Reference Signal, CSI-RS), thiét bi dau cudi va thiét
bi mang. Phuong phép nay bao gdm: nhén thong tin didu khién dudng xudng (Downlink
Control Information, DCI) phan trang, trong d6 DCI phan trang cho biét mét hogic nhidu
n6i dung sau: ¢6 cén truyén CSI-RS hay khong; c6 can cap nhat théng tin ciu hinh CSI-
RS hay khong; va c6 cin c4p nhat théng tin hé théng hay khong, théng tin hé théng bao
gdm thong tin cAu hinh CSI-RS. Trong mét phurong an ctia sing ché nay, thiét bi diu
cubi c6 thé x4c dinh xem c6 cin truyén CSI-RS hoic c6 can cép phat thong tin cAu hinh
CSI-RS theo DCI phén trang d4 nhin hay khong; trong truong hop DCI phén trang cho
biét cAn truyén CSI-RS, thiét bi diu cudi nhan CSI-RS; trong trudng hgp DCI phén trang
cho biét cAn cép nhat thong tin cAu hinh CSI-RS, thiét bi dAu cudi thu théng tin cAu hinh
CSI-RS d4 cap nhat va nhan CSI-RS theo thong tin cau hinh CSI-RS d4 cip nhat.

( Bitdau )
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Nhén DCI phén trang, trong d6 DCI phén trang cho biét m§t hodc
nhiéu ndi dung sau: c6 cin truyén CSI-RS hay khéng; ¢ cin cip
nhét thong tin cdu hinh CSI-RS hay khéng; va ¢6 cin cép nhét thong
tin hé thong hay khéng, trong d6 théng tin hé thong gdm thong tin
cdu hinh CSI-RS
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Linh vie ki thuat dwoc dé cap

Sang ché dé cap dén linh vyc k§ thuat truyén théng va cu thé 1a dén phuong phép
chi dn tin hiéu tham chiéu thong tin trang thai kénh (Channel State Information Reference

Signal, CSI-RS), thiét bi dau cudi va thiét bi mang.
Tinh trang k§ thuit ciia sang ché

CSI-RS trong mang lién quan thudc vé cAu hinh ctia trang thai két ndi va chi c6 thé
hd tro thiét bi dhu cudi & trang thai kétndi (vi du nhu thiét bi nguoi ding (User Equipment,
UE)). C6 thé st dung CSI-RS dé thurc hién ddng bo & trang thai két ndi, phép do thong tin
trang thai kénh (Channel State Information, CSI), phép do quan ly tai nguyén vo tuyén
(Radio resource management, RRM), gidm sat két n6i vo tuyén, phat hién 15i chiim, quan

ly chum, ty dong kiém so4t do loi (Automatic Gain Control, AGC) va tuwong tu.

UE 6 trang thai nghi (idle) hodc trang thai khong hoat ddng (inactive) chi c6 thé sir
dung khéi tin hiéu ddng b va PBCH (Synchronization Signal and PBCH block, SSB) dé
thuc hién phép do RRM, déng by, AGC va tuong tw, va UE ¢ trang thai nghi khong thé st
dung CSI-RS d hoan thanh ddng bd, phép do CSI, phép do RRM, gidm sat két néi vo
tuyén, phat hién 16i chtiim, quan 1y chum, AGC va tuong tu.

Do d6, c4ch huéng din UE nhan CSI-RS trd thanh van d cp bach can giai quyét.
Ban chit ky thut ciia sing ché

Muc tiéu cua cac phuong 4n ciia sang ché nay 1a dé xut phuong phap chi dén CSI-

RS va thiét bi dé giai quyét van d& vé cach huéng dan UE nhan CSI-RS.

Theo khia canh tht nhét, cic phuong 4n ciia sang ché nay dé xuét phuong phap chi
dAn CSI-RS 4p dung cho thiét bi dAu cubi. Phuong phap nay bao gbm:

nhan DCI phan trang, trong d6 DCI phén trang cho biét mot hodc nhidu ndi dung sau:

137



50035

¢6 cAn truyén CSI-RS hay khong;
c6 cin cap nhat théng tin cau hinh CSI-RS hay khong; va

c6 cin cap nhat thong tin hé théng hay khong, thong tin hé thdng bao gdbm thong
tin cAu hinh CSI-RS.

Theo khia canh thir hai, cAc phuong 4n ctia sing ché nay @& xuét phuong phép chi

din CSI-RS 4p dung cho thiét bi mang. Phuong phép nay bao gbm:
giri DCI phan trang, trong d6 DCI phén trang cho biét mot hodc nhidu ndi dung sau:
¢6 cAn truyén CSI-RS hay khong;
c6 cn cip nhat thong tin cAu hinh CSI-RS hay khong; va

c6 can cap nhat thong tin hé thdng hay khong, thong tin hé théng gdm thong tin cAu
hinh CSI-RS.

Theo khia canh thit ba, cdc phuong 4n cta sang ché nay dé xuét thiét bi dAu cudi

bao gdm:

mb dun nhan thi nhét dugc ciu hinh dé nhan DCI phén trang, trong d6 DCI phén
trang cho biét mot hodc nhidu ndi dung sau: cé can truyén CSI-RS hay khong; c6 can cép
nhat thong tin ciu hinh CSI-RS hay khong; va c6 can cap nhat théng tin hé thdng hay
khong, trong d6 thong tin hé théng gdm thong tin cu hinh CSI-RS.

Theo khia canh thir tu, cac phurong dn clia sing ché nay d& xuét thit bi mang bao gdm:

md dun giri thir nhat dugce cAu hinh dé giri DCI phén trang, trong d6 DCI phan trang
cho biét mot hodc nhiéu ndi dung sau: c6 can truyén CSI-RS hay khong; c6 cAn cép nhit
thong tin cdu hinh CSI-RS hay khong; va 6 can cap nhat thong tin hé théng hay khong,
trong d6 thong tin hé théng bao gdm thong tin cAu hinh CSI-RS.

Theo khia canh thir ndm, cac phuong 4n cua sang ché nay d& xuét thiét bi truyén
théng bao gém: bd xtr ly, bd nhé va chuong trinh dugc luu trir trong bd nhd va cé kha

ning chay trén b xir ly, trong d6 khi bd xur 1y thuc thi chuong trinh nay, cac budc trong
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phuong phap chi dAn CSI-RS theo khia canh thir nhét hoic khia canh thir hai s& dugc thyuc

hién.

Theo khia canh thit sau, c4c phuong 4n cta sang ché nay dé xuit phuong tién luu trit
may tinh cé thé doc dugc. Phuong tién luu trit may tinh c6 thé doc duge ¢ luu trit chuong
trinh méy tinh va khi bo xir Iy thyc thi chuong trinh may tinh nay, céc bude trong phuong
phap chi dan CSI-RS theo khia canh thi nhét hodc khia canh thit hai s& dugc thuc hién.

Trong cac phuong an cua sang ché nay, thiét bi d4u cudi c6 thé xac dinh xem ¢6 can
cap nhat CSI-RS hoiic ¢6 cin cip nhét thong tin cau hinh CSI-RS theo DCI phén trang da
nhan hay khong; trong truong hop DCI phan trang cho biét cn truyén CSI-RS, thiét bi
dAu cubi co thé nhan CSI-RS; trong trudng hgp DCI phén trang cho biét can cap nhat thong
tin cAu hinh CSI-RS, thiét bi dau cudi thu thong tin cAu hinh CSI-RS da cp nhat va nhén
CSI-RS theo théng tin c4u hinh CSI-RS d4 cap nhat, dé sau khi thiét bi dau cubi nhan CSI-
RS thi c6 thé stt dung CSI-RS d& hoan thanh phép do CSI, phép do quan ly tai nguyén vo
tuyén, phép do két ndi vo tuyén, phét hién 16i chum, quan ly chum, tu dong kiém soat do

loi va tuong tu.
Mo ta vin tit cic hinh vé

Nguoi ¢6 k¥ ning trung binh trong cung linh vue k¥ thuét s& hiéu 13 rang cac uu
diém va loi ich khac bang cach doc phan m6 ta chi tit ctia cac cach trién khai sau day. Cac
hinh v& kém theo chi dugc st dung d& minh hoa céc cach trién khai tiy chon va khong
duoc coi la giéi han ctia sang ché nay. Ngoai ra, trong tAt ca cac hinh vé kém theo, ky hiéu

tham chiéu giéng nhau thé hién by phan gidng nhau. Trong céc hinh v& kém theo:

Fig.1 14 so d6 ciu tric gidn dd minh hoa mot hé théng truyén thong khong déy theo

mdt phuong an cta sang che nay;

Fig.2 1a mdt trong s6 céc Iuu @ minh hoa mot phuong phép chi dan CSI-RS theo

mdt phuong 4n cta sang ché nay;

Fig.3 la mdt trong s6 cac luu dd minh hoa mot phwong phép chi din CSI-RS theo

mdt phuong an cta sang ché nay;
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Fig.4 1a so db gian dd minh hoa mét thiét bi mang theo mdt phuong 4n cla sing ché

nay;

Fig.5 1a so db gian dd minh hoa mot thiét bi dAu cudi theo mdt phuong 4n clia sing

ché nay; va

Fig.6 la so do gian dd minh hoa mot thiét bi mang theo mdt phuong 4n clia sdng ché

nay.
MG ta chi tiét sang ché

Céc giai phap k¥ thuat trong cac phuong 4n cla sang ché nay dugc mo ta bén dudi
mot cach rd rang va day du, c6 tham chiéu dén cac hinh v& kém theo trong cac phuong 4n
cua sang ché nay. R rang, cac phuong an dugce mo ta chi 1a mot vai phuong an chr khong
phai tat ca cac phuong an cla sang ché nay. TAt ca cac phuong an khdc ma ngudi c6 k§
ning trung binh trong linh vuc k¥ thudt dat dugc dva trén cac phuong an clia sang ché nay

ma khong cin nd Iuc séng tao s& ndm trong pham vi bao hd ctia sang ché nay.

Tu “bao gdm” va bat ky bién thé nao khac trong ban mé ta va cac yéu ciu bao ho
cta don nay mang y chira sy bao ham khong loai trlr, vi du nhu mot quy trinh, phuong
phép, hé théng, san phdm hoic thiét bi c6 danh sach céac budc hodc don vi khdng nhét thiét
giéi han & cac bude hodc don vi d6, ma con co thé bao gém cac budc hoic don vi khac
khong dugce liét ké rd rang hodc vbn c6 trong quy trinh, phuong phép, sdn phdm hoic thiét
bi d6. Ngoai ra, “va/hodc” duge sir dung trong ban mo ta va cac yéu ciu bao ho cta don
nay thé hién it nhéit mot trong sb cac dbi tugng duogc két ndi, vi du nhu A va/hodc B thé

hién y bao gém mot minh A, mdt minh B, va ca A va B.

Trong cac phuong 4n cua sang ché nay, céc tir nhu 1a “vi du” hodc “chéng han nhu”
duogc st dung dé thé hién vi du, phén minh hoa hodc phﬁn mo ta. Moi phuong an hodc so
dd thiét ké duoc mo ta dudi dang “vi du” hodc “chéng han nhu” trong cic phuong 4n cua
sang ché nay khong nén dugc hiéu 12 dugc vu tién hay c6 1¢i hon so véi cac phuong an
hoac so dd thiét ké khac. N6i mdt cach chinh x4c, tir “vi du” hodc “chéng han nhu” dugc

st dung dé trinh bay mot khai niém lién quan theo mot céch cu thé.
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Cong nghé dugc md ta trong ban mo ta nay khong gidi han & hé théng tién hoa dai
han (Long Term Evolution, LTE)/LTE tién tién (LTE-Advanced, LTE-A) va ciing c6 thé
duge st dung trong cac hé thng truyén thong khong day khac, ching han nhu da truy cép
phén chia theo ma (Code Division Multiple Access, CDMA), da truy cép phén chia theo
thoi gian (Time Division Multiple Access, TDMA), da truy cép phén chia theo tn sb
(Frequency Division Multiple Access, FDMA), da truy cip phan chia theo tin s truc giao
(Orthogonal Frequency Division Multiple Access, OFDMA), da truy cap phan chia theo
tAn s6 don song mang (Single-carrier Frequency-Division Multiple Access, SC-FDMA)

va cac hé thong khéc.

Céc tir “hé théng” va “mang” thudng dugc sir dung thay thé cho nhau. Hé théng
CDMA c6 thé tridn khai céc cong nghé v6 tuyén nhu CDMA2000, truy cép v6 tuyén mit
d4t phd quat (Universal Terrestrial Radio Access, UTRA) va tuong tur. UTRA bao gdm
CDMA bang rong (Wideband Code Division Multiple Access, WCDMA) va mét phién
ban CDMA khéc. Hé théng TDMA c6 thé trién khai cong nghé vo tuyén nhw hé thong
truyén thong di dong toan ciu (Global System for Mobile Communication, GSM). H¢
théng OFDMA c6 thé trién khai cac cong nghé vo tuyén nhu bang théng rong siéu di dong
(Ultra Mobile Broadband, UMB), UTRA céi tién (Evolution-UTRA, E-UTRA), IEEE
802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM va tuong tu. UTRA
va E-UTRA la c4c phin ctia hé théng vién thong di dong phé quat (Universal Mobile
Telecommunications System, UMTS). LTE va LTE tién tién (ching han nhu LTE-A) 1a
cc phién ban UMTS méi str dung E-UTRA. UTRA, E-UTRA, UMTS, LTE, LTE-A va
GSM duoc mb i trong cc tai liéu clia mot t chire c6 tén 1a “dy 4n ddi téc thé hé thi 37
(3rd Generation Partnership Project, 3GPP). CDMA2000 va UMB dugc md ta trong tai
liéu ctia mot phat minh c6 tén 1a “du an d6i tac thé hé thir 3 s6 2” (3GPP2). Céc cong nghé
duge mo ta trong sang ché ndy cé thé str dung trong cac hé théng va cong nghé vo tuyén

n6i trén va cling c6 thé st dung trong mét hé thong va cong nghé v6 tuyén khéc.

Céc phuong an cua sang ché nay duoc mo ta bén dudi, c6 tham chiéu dén cac hinh
v& kém theo. Phuong phép chi dan CSI-RS va thiét bi duoc cung cAp trong cac phuong 4n
cia sang ché nay c6 thé ap dung cho hé thdng truyén thong khong day. Fig.1 1 so b cAu
tric gian dd mo ta hé théng truyén théng khong day theo mdt phuong 4n clia sang ché nay.

Nhu thé hién trong Fig.1, hé théng truyén thong khong day c6 thé bao gbm: thiét bi mang

5
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11 va thiét bi ddu cudi 12. Thibt bi dAu cubi 12 c6 thé 1a UE 12 va thiét bi dau cudi 12 c6
thé giao tiép (truyén tin hiéu hodc truyén dit liéu) véi thiét bi mang 11. Trong phép khai
tridn thuc &, két ndi gifta nhidu thiét bi khac nhau néi trén c6 thé 1a két ndi khong day.
Fig.1 sir dung dudng lién nét d& bidu din truc quan va d& hidu mdi quan hé két néi gitta

nhiéu thiét bi khac nhau.

Thiét bi mang 11 ma phuong 4n ndy cla sang ché nay cung cép c6 thé 1a tram gbe,
va tram géc c6 thé 13 tram géc thuong duge st dung hodc tram géc nut da phat trién
(Evolved Node Base Station, eNB) hodc thiét bi mang (vi du nhu tram géc nit thé hé tiép
theo (Next Generation Node Base Station, gNB) hodc diém nhan va truyén (Transmission

And Reception Point, TRP)) trong hé théng 5G.

Thiét bi d4u cudi 12 ma cac phuong 4n cta sang ché nay dé xuét c6 thé 1a dién thoai
di dong, may tinh bang, may tinh x4ch tay, may tinh c4 nhén siéu di dong (Ultra-Mobile
Personal Computer, UMPC), netbook hodc thiét bi k¥ thuat s hd trg c4 nhan (Personal
Digital Assistant, PDA), thiét bi Internet di dong (Mobile Internet Device, MID), thiét bi

deo (Wearable Device) hodc thiét bi gén trong xe.

Tham chiéu dén Fig.2, cic phuong 4n cua sang ché nay con cung cp phuong phap
chi din CSI-RS. Phuong phap nay c6 thé do thiét bi dau cudi thuc hién va cu thé bao gém:
budc 201.

Budce 201: nhan DCI phén trang, trong d6 DCI phan trang cho biét mot hodc nhidu
n6i dung sau: (1) ¢6 can truyén CSI-RS hay khong; (2) c6 can cap nhat thong tin c4u hinh
CSI-RS hay khong; va (3) co cén cap nhat thong tin hé théng hay khéng, trong d6 thong
tin hé théng bao gdm thong tin cAu hinh CSI-RS.

C6 thé hiéu ring DCI phan trang con c6 thé dugc goi 1a DCI do PDCCH phén trang
truyén, va PDCCH phan trang 1a PDCCH sir dung nhan dang tam thoi mang vO tuyén phan
trang (Paging-Radio Network Temporary Identity, P-RNTI) dé thyc hién x4o tron kiém tra
du thira theo chu ky (Cyclic Redundancy Check, CRC). Thong tin hé théng c6 thé 1a khéi
thong tin hé théng 1 (System Information Block 1, SIB1) hodc khéi thong tin hé thdng x
(System Information Block x, SIBx, x>1), nghia la dang thong tin hé théng khong bi gidi

han cu thé trong cac phuong 4n ctia sing ché nay.
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Trong mot sb cach trién khai, trong buéc 201, DCI phén trang duoc nhan & trang
thai nghi ho#c trang thai khéng hoat dong. Di nhién, c6 thé hidu ring trang thai cta thiét
bi d4u cudi khéng bi gisi han trong cac phuong 4n ciia sdng ché nay, va trong budc 201,

thiét bi diu cudi & trang thai két nbi c6 thé nhan DCI phan trang.

Trong mdt s& cach trién khai, sau buge 201, phwong phép nay con bao gbm: trong
truong hop DCI phén trang cho biét cAn truyén CSI-RS thi nhan CSI-RS; hodc trong trudng
hop DCI phén trang cho biét khong cén truyén CSI-RS thi khong nhan CSI-RS; hodc trong
trudmg hop DCI phan trang cho biét cAn truyén CSI-RS va CSI-RS nim trén ky hiéu linh
hoat (flexible symbol) thi khong nhan CSI-RS trén ky hiéu linh hoat.

Trong mét s6 cach trién khai, ndi dung c6 can truyén CSI-RS hay khong bao gbm

it nhat mot trong cac ndi dung sau:

(1) c6 can truyén CSI-RS trong it nhit mot tai nguyén (resource) CSI-RS do mang
c4u hinh hay khong;

(2) ¢6 can truyén CSI-RS trong it nhét mot tap hop tai nguyén (resource set) CSI-
RS do mang c4u hinh hay khong;

(3) ¢6 cén truyén CSI-RS trong it nhit mot nhom tai nguyén (resource group) CSI-
RS do mang cdu hinh hay khong, trong d6 c6 it nhit mot tai nguyén CSI-RS trong mét

nhém tai nguyén; va

(4) c6 can truyén CSI-RS trong it nhit mot nhém tap hop tai nguyén (resource set
group) CSI-RS do mang cAu hinh hay khéng, trong d6 c6 it nhit mot tap hop tai nguyén
CSI-RS trong mo6t nhom tap hop tai nguyén CSI-RS.

Trong mét sd cach trién khai, c¢6 thé cdu hinh tai nguyén CSI-RS, tip hop tai nguyén
CSI-RS, nhém tai nguyén CSI-RS hodc nhém tap hop tai nguyén CSI-RS qua thong tin hé
thdng. Vi du nhu trude bude 201, phuong phap nay con bao gdm: nhan thong tin hé théng,

trong d6 thong tin hé théng duoc sir dung dé cAu hinh it nhat mot trong céc yéu t sau:
(1) it nhAt mot tai nguyén CSI-RS;

(2) it nh&t mot tap hop tai nguyén CSI-RS;
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(3) it nhit mdt nhém tai nguyén CSI-RS; va
(4) it nhat mot nhém tap hop tai nguyén CSI-RS.

Trong mdt s& cach trién khai, phia bén mang c6 thé cho biét phép khai trién cta tai
nguyén CSI-RS, tdp hop tai nguyén CSI-RS, nhém tai nguyén CSI-RS hodc nhom tap hop
tai nguyén CSI-RS qua thong tin hé théng. Vi du nhu truéc bude 201, nhén théng tin hé

thdng, trong d6 thong tin hé thdng cho biét it nhit mot trong cac yéu t6 sau:
(1) phép khai trién ctia it nht mot tai nguyén CSI-RS;
(2) phép khai trién cua it nhit mot tap hop tai nguyén CSI-RS;
(3) phép khai trién ctia it nhat mt nhom tai nguyén CSI-RS; va
(4) phép khai trién cta it nhat mot nhom tap hop tai nguyén CSI-RS.

Ngoai ra, phép khai tridn bao gdm it nhat mot trong cac yéu t6 tir (a) dén (g) sau
day: (a) phép do CSI; (b) quan ly két ndi v6 tuyén (Radio Link Management, RLM); (c)
phét hién 18i chim (Beam Failure Detection, BFD); (d) quén ly chum; (e) ddng by; (f) tu
hiéu chinh; va (g) dinh vi.

Trong mét sd céach trién khai, DCI phéan trang cho biét c6 can truyén CSI-RS hay
khong c6 thé c6 hiéu luc trong chu ky cap nhét thong tin hé théng hién tai hodc cling cé
thé c6 hiéu luc trong chu ky cip nhét thong tin hé thdng tiép theo, nghia 1a thoi gian c6
hiéu luc cta DCI phén trang cho biét c6 can truyén CSI-RS hay khong s& khong bi gisi

han trong cic phuong 4n cta sang ché nay.

Vi du nhu trong budc 201, DCI phén trang dugc nhan trong khoang thoi gian thir
nhét va DCI phén trang cho biét c6 can truyén CSI-RS hay khong; va theo DCI phan trang,
xéc dinh c6 cin truyén CSI-RS hay khong trong khoang thoi gian thit hai,

trong d6 mdi khoang thoi gian thi nhét va khoang thdi gian thir hai déu biéu thi
mdt chu k¥ cdp nhat thong tin hé thdng, va khoang thoi gian thtr nhét va khoang thdi gian

thi hai 14 cing mot khoang thoi gian hodc cac khoang thoi gian khac nhau.
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C6 thé hiéu ring chu ki cap nhat thong tin hé théng nghia 1a thong tin hé thong
dugc cap nhat trong chu ky nay. Viéc khoang thoi gian thir nhét va khoang thoi gian thu
hai I3 cing mot khoang théi gian c6 thé hiéu 1a khoang thoi gian thit nhét va khoang thoi

gian thir hai g v6i cing mot chu ky cdp nhét thong tin hé théng.

Viéc khoang thoi gian thir nhit va khoang thoi gian thir hai 1a cac khoang thoi gian
khac nhau bao gém: khoang thoi gian tht hai 12 khoang thoi gian sau khoang thoi gian th
nhét, theo tiy chon, khoang thdi gian thir hai c6 thé 1a khoang thoi gian tiép theo cua
khoéang thoi gian thir nhét. Vi du nhu khoang thoi gian thtr nhat img véi chu ky cép nhét
thong tin hé théng thi nhit va khoang thdi gian thi hai Gmg v6i chu ky cap nhét thong tin
hé théng thtr hai.

CSI-RS trong mang lién quan thudc v& cAu hinh cua trang thai két ndi va chi c6 thé
hd trg UE & trang thai két ndi. Trong trudng hop CSI-RS phuc vu UE & trang thai két nbi
dn UE & trang thai nghi qua thong tin hé thdng, khong can thiét phai lién tuc truyén mot
CSI-RS nhét dinh cho UE & trang théi két ndi trong mang hoc c6 thé ciu hinh méi mét
CSI-RS nhét dinh cho UE nghi. Trong cac phuong 4n cta sang ché nay, DCI phan trang
¢6 thé cho biét can cap nhat thong tin chu hinh CSI-RS hodc cho biét can cp nhat thong
tin hé théng chtra théng tin cdu hinh CSI-RS.

Trong mot s6 cach trién khai, sau bugc 201, phuong phép nay c6 thé con bao gom:

trong truong hop DCI phén trang cho biét cAn cap nhat thong tin cu hinh CSI-RS
thi nhan thong tin hé théng chira thong tin cAu hinh CSI-RS méi va thu théng tin cau hinh
CSI-RS mdi tir thong tin hé théng. Hon nita, CSI-RS dugc nhan theo thong tin cAu hinh
CSI-RS méi.

Vi du nhu SIBx chira thong tin cAu hinh CSI-RS, trong trudong hop DCI phén trang
cho biét cAn cap nhat théng tin cu hinh CSI-RS thi nhan SIBx chira thong tin cu hinh CSI-
RS méi va thu thdng tin cAu hinh CSI-RS méi tir SIBx, vi du nhu x 16n hon hodc béng 1.

Trong mdt s céch trién khai khéc, sau bude 201, phuong phap nay co thé con bao gdm:
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trong truong hgp DCI phan trang cho biét cAn cip nhat thong tin hé théng thi nhan
thong tin hé théng da cap nhat; va thu thong tin cAu hinh CSI-RS moi tir thong tin hé théng
d4 cap nhat. Hon nita, CSI-RS dugc nhan theo thong tin cdu hinh CSI-RS méi,

Vi du nhu SIBx chtra thong tin cAu hinh CSI-RS, trong truong hop DCI phén trang
cho biét cAn cap nhat SIBx thi nhan SIBx d4 cdp nhat; va thu thong tin cau hinh CSI-RS

m6i tir STBx d4 cap nhat, vi du nhu x 16n hon hozc béng 1.
Trong mdt sb cach trién khai khac, sau budce 201, phuong phap nay c6 thé con bao gdm:

trong trudng hgp DCI phén trang cho biét can cap nhat thong tin hé théng thi nhan
théng tin hé thdng da cap nhat, trong d6 thong tin hé thdng d4 cap nhat cho biét cin truyén
chi s6 tai nguyén ctia CSI-RS; va nhan CSI-RS theo chi s tai nguyén.

Vi du nhu SIB1 chira thong tin cAu hinh CSI-RS, trong trudng hgp DCI phan trang
cho biét cAn cap nhat SIB1 thi nhan SIB1 d4 cép nhét, trong d6 SIB1 da cép nhét cho biét
cAn truyén chi s§ (index) tai nguyén ctia CSI-RS; va nhan CSI-RS theo chi s6 tai nguyén.

Trong mdt sd cach trién khai, DCI phan trang c6 thé bao gdém: trudng thir nhét,

trong d6 céc bit trong truong thi nhét cho biét mot hodc nhiéu ndi dung sau:
(1) c¢6 can cip nhat thong tin cu hinh CSI-RS hay khong;
(2) ¢6 cin cap nhat thong tin hé théng hay khong;
(3) ¢6 cAn truyén CSI-RS trong tai nguyén CSI-RS hay khong;
(4) ¢6 cn truyén CSI-RS trong nhom tai nguyén CSI-RS hay khong;
(5) ¢6 cAn truyén CSI-RS trong tap hop tai nguyén CSI-RS hay khong; va
(6) c6 cin truyén CSI-RS trong nhém tap hop tai nguyén CSI-RS hay khong.

Vi du nhu khi bit thir nhit trong trudng thtt nhAt biéu thi 1, bit thir nhat cho biét can
cip nhit thong tin cAu hinh CSI-RS hoic cho biét can cap nhat thong tin hé théng; hoéc
khi bit thr hai trong trudng thtt nhat bidu thi 1, bit thir hai cho biét can truyén CSI-RS
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trong tai nguyén CSI-RS, nhém tai nguyén CSI-RS, tap hop tai nguyén CSI-RS hodc nhém
tap hop tai nguyén CSI-RS (do thiét bi dau cudi céu hinh).

Theo tiy chon, truong thir nhét c6 thé 13 trudng chi béo tin nhén ngin (Short
Messages Indicator), trudng tin nhén ngén (Short Messages), trudng gan tai nguyén mién
tAn sb (Frequency domain resource assignment), trudng gan tai nguyén mién thdi gian
(Time domain resource assignment), truong anh xa khdi tai nguyén ao dén khéi tai nguyén
vat Iy (VRB-to-PRB mapping), trudong kiéu diéu ché va ma héa (Modulation and coding

scheme), truong chia ti 18 khdi truyén (TB scaling) hodc truong bit dur trit (Reserved bits).

Vi du nhu bit thi nhat hogc bit thi hai ¢6 thé 1a cc bit khac véi 3 bit thit nhét trong
frudng tin nhén ngén, va sé bit ctia bit thir nhit hogc bit thir hai ¢6 thé 1a 1 bit hodc nhiéu

bit, diéu nay khong bi giéi han cu thé trong cac phuong 4n ctia séng ché nay.

Trong cac phuong 4n cua sang ché nay, thiét bi dAu cudi c6 thé xac dinh xem c6 cn
cép nhat CSI-RS hodc ¢6 cAn cAp phét thong tin ciu hinh CSI-RS theo DCI phén trang da
nhén hay khong; trong trudong hop DCI phén trang cho biét cin truyén CSI-RS, thiét bi
dAu cubi c6 thé nhan CSI-RS; trong trudong hop DCI phan trang cho biét can cép nhat théng
tin cAu hinh CSI-RS, thiét bi dAu cubi thu théng tin cu hinh CSI-RS d4 cép nhét va nhan
CSI-RS theo thang tin cu hinh CSI-RS da c4p nhat, d& sau khi thiét bi d4u cudi nhan CSI-
RS thi c6 thé sit dung CSI-RS @& hoan thanh phép do CSI, phép do quan ly tai nguyén vo
tuyén, phép do két nbi vo tuyén, phat hién 16i chum, quan 1y chum, tu dong kiém soat do

loi va tuong tu.

Tham chiéu dén Fig.3, cac phuong 4n cua sang ché nay con dé xuat phuong phap
chi d4n CSI-RS. Phuong phép nay c6 thé do thiét bi mang thuc hién va cu thé bao gém:
bude 301.

Budc 301: giri DCI phan trang, trong d6 DCI phan trang cho biét mot hodc nhidu
ndi dung sau: (1) c6 cin truyén CSI-RS hay khong; (2) c6 cAn cAp nhat thong tin ciu hinh
CSI-RS hay khong; va (3) ¢ can cap nhat thong tin hé thdng hay khong, trong d6 thong
tin hé théng bao gdm thong tin cAu hinh CSI-RS.
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Trong mdt s cach trién khai, trong budc 301, thiét bi mang c6 thé giri DCI phin
trang dén thiét bi d4u cudi & trang thai nghi hodc trang thai khong hoat dong hodc trang

thai két ndi.

Trong mét s& cach trién khai, DCI phén trang cho biét c6 cin truyén CSI-RS hay
khong c6 thé c6 hiéu lyc trong chu ky cép nhat thong tin hé théng hién tai hoic ciing c6
thé ¢6 hiéu luc trong chu ky cip nhat thong tin hé thdng tiép theo, nghia 12 thoi gian c6
hiéu luc ctia DCI phén trang cho biét c6 can truyén CSI-RS hay khong s& khong bi gi6i

han trong cic phuong an cuia sdng ché nay.

Trong mdt s6 cach trién khai, ndi dung c6 can truyén CSI-RS hay khong bao gbm

it nhat mot trong cac ndi dung sau:

(1) ¢6 cAn truyén CSI-RS trong it nhit mot tai nguyén CSI-RS do mang céu hinh
hay khong;

(2) ¢6 cAn truyén CSI-RS trong it nhét mét tip hop tai nguyén (resource set) CSI-
RS do mang c4u hinh hay khong;

(3) ¢6 cén truyén CSI-RS trong it nhit mot nhém tai nguyén (resource group) CSI-
RS do mang c4u hinh hay khong, trong d6 ¢ it nhét mot tai nguyén CSI-RS trong mot

nhom tai nguyén; va

(4) ¢6 cAn truyén CSI-RS trong it nhét mdt nhém tip hop tai nguyén (resource set
group) CSI-RS do mang cu hinh hay khéng, trong d6 ¢ it nhat mot tip hop tai nguyén
CSI-RS trong mdt nhém tap hop tai nguyén CSI-RS.

Trong mdt s& cach trién khai, c6 thé cAu hinh tai nguyén CSI-RS, tap hop tai nguyén
CSI-RS, nhém tai nguyén CSI-RS hoic nhém tap hop tai nguyén CSI-RS qua thong tin hé
thdng. Vi du nhu truge bude 301, giri thong tin hé thdng, trong d6 thong tin hé thdng duge

stt dung d& c4u hinh it nhit mot trong céc yéu td sau:
(1) it nhat mot tai nguyén CSI-RS;

(2) it nhit mét tap hop tai nguyén CSI-RS;
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(3) it nhit mdt nhoém tai nguyén CSI-RS; va
(4) it nhAt mot nhém tap hop tai nguyén CSI-RS.

Trong mét s6 cach trién khai, phia bén mang c6 thé cho biét phép khai trién ctia tai
nguyén CSI-RS, tip hop tai nguyén CSI-RS, nhom tai nguyén CSI-RS hodc nhom tap hop
t4i nguyén CSI-RS qua thong tin hé théng. Vi du nhu nhan théng tin hé thong, trong d6

thong tin hé théng cho biét it nhit mot trong céc yéu t6 sau:
(1) phép khai trién ctia it nhat mot tai nguyén CSI-RS;
(2) phép khai trién ctia it nhat mot tap hop tai nguyén CSI-RS;
(3) phép khai trién ctia it nhét mot nhém tai nguyén CSI-RS; va
(4) phép khai trién ctia it nht mot nhém tap hop tai nguyén CSI-RS.

Ngoai ra, phép khai trién bao gdm it nhat mot trong cac yéu td tir (a) dén (g) sau
day: (a) phép do CSI; (b) RLM; (c) BFD; (d) quan ly chum; (e) ddng bo; (f) tu hiéu chinh;
va (g) dinh vi.

Trong mét s6 cach trién khai, sau bude 301, phuong phép nay c6 thé con bao gdm:

trong truong hop DCI phan trang cho biét cin cap nhat thong tin c4u hinh CSI-RS
thi gri thong tin hé thdng chira théng tin cau hinh CSI-RS méi.

Vi dy nhu SIBx chira thong tin ciu hinh CSI-RS, trong trwdng hop DCI phén trang
cho biét can c4p nhat thong tin cAu hinh CSI-RS thi giri SIBx chita thong tin c4u hinh CSI-
RS moi, va thiét bi dau cudi c6 thé thu thong tin cau hinh CSI-RS mai tir SIBx dé cép nhét
sau khi nhan SIBx da cép nhat.

Trong mot s6 cach trién khai khac, sau buéc 301, phuong phép nay cé thé con bao gom:

trong trudng hop DCI phén trang cho biét cAn cap nhat thong tin hé théng thi g
thong tin hé thong da cap nhat.

Vi du nhu SIBx chira théng tin ciu hinh CSI-RS, trong truong hop DCI phan trang
cho biét can cép nhat SIBx thi giri SIBx d4 cdp nhét, va thiét bi ddu cudi c6 thé thu théng
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tin cAu hinh CSI-RS méi tir SIBx d3 cép nhat sau khi nhén SIBx d& cép nhat, vi du nhu x

16n hon hozc béng 1.
Trong mdt sb cach trién khai khac, sau bude 301, phuong phép nay c6 thé con bao gdm:

trong truong hgp DCI phén trang cho biét can cap nhit thong tin hé théng thi gtri
thong tin hé théng da cap nhat, trong d6 thong tin hé théng da cap nhét cho biét can truyén
chi sb tai nguyén ctia CSI-RS.

Vi du nhu SIB1 chtra thong tin cAu hinh CSI-RS, trong truong hop DCI phén trang
cho biét cAn cap nhét SIB1 thi giti SIB1 d& cap nhat, SIB1 da cap nhat cho biét cin truyén
chi s6 tai nguyén ciia CSI-RS, va thiét bi ddu cubi co thé nhan CSI-RS theo chi 6 tai
nguyén sau khi nhan SIB1 d4 cp nhét.

Trong mot s& cach trién khai, DCI phén trang c6 thé bao gdm: truong thi nhét,

trong d6 céc bit trong trudong thi nhét cho biét mot hoic nhiéu ndi dung sau:
(1) ¢6 can cap nhat thong tin cAu hinh CSI-RS hay khong;
(2) ¢6 cAn cap nhat thong tin hé théng hay khong;
(3) ¢6 cAn truyén CSI-RS trong tai nguyén CSI-RS hay khong;
(4) c6 cAn truyén CSI-RS trong nhém tai nguyén CSI-RS hay khong;
(5) ¢6 can truyén CSI-RS trong tap hop tai nguyén CSI-RS hay khong; va
(6) c6 cin truyén CSI-RS trong nhém tap hop tai nguyén CSI-RS hay khong.

Vi du nhu bit thit nht trong truéng thi nhét biéu thi 1, bit thi nhét cho biét can cap
nhét thdng tin chu hinh CSI-RS hoic cho biét cin cap nhat thong tin hé théng; hoic khi bit
tht hai trong truong thit nhat bidu thi 1, bit tht hai cho biét can truyén CSI-RS trong tai
nguyén CSI-RS, nhém tai nguyén CSI-RS, tap hop tai nguyén CSI-RS hodc nhém tap hop
tai nguyén CSI-RS d4 céu hinh.

Theo tuy chon, truong thir nhét c6 thé 13 trudng chi bdo tin nhén ngin (Short

Messages Indicator), trudng tin nhén ngén (Short Messages), truong gan tai nguyén mién
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thn s6 (Frequency domain resource assignment), truong gan tai nguyén mién thoi gian
(Time domain resource assignment), truong anh xa khéi tai nguyén ao dén khéi tai nguyén
vat ly (VRB-to-PRB mapping), truong kiéu diéu ché va mi héa (Modulation and coding

scheme), truong chia ti 1€ khdi truyén (TB scaling) hodc trudng bit dy trit (Reserved bits).

Vi du nhu bit thit nhit hogc bit thir hai c6 thé 1a céc bit khéc v6i 3 bit thit nht trong
trudng tin nhén ngén, va s bit cia bit thir nhat hogc bit thi hai c6 the la 1 bit hodc nhiéu

bit, diéu nay khong bi gidi han cu thé trong cic phuong 4n cua sang ché nay.

Trong cac phuong 4n cua sang ché nay, thiét bi diu cudi c6 thé x4c dinh xem c6 cin
cap nhat CSI-RS hodic 6 cin cap nhat thong tin céu hinh CSI-RS theo DCI phan trang da
nhan hay khéng; trong trudong hop DCI phén trang cho biét can truyén CSI-RS, thiét bi
dau cubi c6 thé nhan CSI-RS; trong trudong hop DCI phan trang cho biét can cAp nhat thong
tin cAu hinh CSI-RS, thiét bi dAu cudi thu thong tin cdu hinh CSI-RS da cép nhat va nhan
CSI-RS theo thong tin cAu hinh CSI-RS da cap nhat, dé sau khi thiét bi dAu cudi nhan CSI-
RS thi c6 thé sir dung CSI-RS d& hoan thanh phép do CSI, phép do quan ly tai nguyén vo
tuyén, phép do két néi vo tuyén, phét hién 151 chum, quéan ly chum, ty dong kiém soat do

loi va tuong tu.

Giai phap chi din CSI-RS dugc gidi thi¢u bén dudi két hop véi phuong an 1,

phuong 4n 2, phuong 4n 3 va phuong an 4.
Phwong 4n 1

Mang c4u hinh M tai nguyén CSI-RS hodc tap hop tai nguyén CSI-RS qua thong
tin hé théng va cho biét c6 cAn truyén M tai nguyén CSI-RS hodc tap hop tai nguyén CSI-
RS qua cac bit trong DCI do PDCCH phan trang truyén (goi tit 1a DCI phéan trang) hay
khong; trong trudng hop cho biét cAn truyén, UE xé4c dinh rdng mang truyén M tai nguyén
CSI-RS hoic tap hop tai nguyén CSI-RS va UE c6 thé nhan M tai nguyén CSI-RS hodc
tap hop tai nguyén CSI-RS; va trong trudng hop cho biét khong can truyén, UE xac dinh
ring mang khong truyén M tai nguyén CSI-RS hodc tip hop tai nguyén CSI-RS va UE
khong nhan M tai nguyén CSI-RS hodc tdp hop tai nguyén CSI-RS.

(1) DCI phén trang cho biét c6 cén truyén mot tai nguyén CSI-RS (hodc tép hop tai
nguyén CSI-RS) hay khong.

15

15/37



50035

Mang c6 thé cAu hinh mét tai nguyén CSI-RS (hodc tap hop tai nguyén CSI-RS) va
cho biét c6 cin truyén tai nguyén CSI-RS (hodc tap hop tai nguyén CSI-RS) trong nhém

tai nguyén CSI-RS (hodc nhém tap hop tai nguyén CSI-RS) hay khéng qua DCI phéan trang.

(2) DCI phan trang cho biét c6 cin truyén mdi mot tai nguyén CSI-RS (hozc tap
hop tai nguyén CSI-RS) hay khong.

Mang c6 thé cAu hinh M tai nguyén CSI-RS (ho#c tap hop tai nguyén CSI-RS) va
cho biét c6 can truyén mdi mot tai nguyén CSI-RS (hodc tip hop tai nguyén CSI-RS) trong
M tai nguyén CSI-RS (hodc tap hop tai nguyén CSI-RS) hay khong qua DCI phén trang,
vi dy nhu bit thtt m (I=<m<=M) cho biét ¢6 cAn truyén tai nguyén (hodc tap hop tai nguyén

CSI-RS) tht m hay khong.

(3) DCI phan trang cho biét ¢6 can truyén mdi mot nhém cua tai nguyén CSI-RS

(hoic tAp hop tai nguyén CSI-RS) hay khong.

Mang c6 thé ciu hinh M tai nguyén CSI-RS (hodc tap hop tai nguyén CSI-RS), M
tai nguyén (hosc tip hop tai nguyén CSI-RS) dugc chia thanh N nhém va mdi mot nhém
c6 it nhit mot tai nguyén CSI-RS (hodc tap hop tai nguyén CSI-RS). DCI phén trang cho
bibt c6 cAn truyén tai nguyén CSI-RS (tap hop tai nguyén CSI-RS) trong mbi mét nhém
tai nguyén CSI-RS (hodc nhém tap hop tai nguyén CSI-RS) trong N nhém hay khong, vi
du nhu bit thit n (I=<n<=N) cho biét c6 cin truyén nhém tai nguyén CSI-RS (tap hop tai
nguyén CSI-RS) thir n hay khong.

(4) DCI phén trang cho biét c6 cln truyén tit ca cac tai nguyén CSI-RS hay khong.

Mang c6 thé cho biét c¢6 can truyén tit ca cac tai nguyén CSI-RS da cAu hinh hay

khéng qua céc bit hodc diém m3 trong DCI phan trang.

Trong truong hop UE nhén chi dan tir DCI phan trang cho biét mang truyén cac tai
nguyén CSI-RS nay thi UE c6 thé nhan cac tai nguyén CSI-RS nay, néu khong thi UE c6
thé khong nhén cac CSI-RS nay.
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Phwong 4n 2

Trong truong hop chu ky cip nhat thong tin hé théng 12 X mili gidy (ms), DCI phan
trang do UE nhén trong Xms cho biét c6 can truyén CSI-RS hay khong, chi din tir DCI
phén trang cho biét c6 can truyén CSI-RS hay khong s& c6 hiéu lyc trong chu ky cap nhat
thoéng tin hé théng tiép theo, nghia 1a x4c dinh c6 can truyén CSI-RS hay khéng theo DCI
phan trang dd nhén trong chu ky cép nhat thong tin hé thdng tiép theo.

Phwong é4n 3
Mang cho biét cAn cap nhat thong tin cu hinh CSI-RS qua c4c bit trong DCI phén trang.

Theo tly chon, cho biét can cap nhat thong tin cAu hinh CSI-RS qua thong tin 1 bit

trong tin nhén ngén.

Sau khi UE nhan DCI phén trang cho biét cn cip nhat thong tin c4u hinh CSI-RS,
UE nhan thong tin hé thdng truyén c4u hinh CSI-RS d4 cap nhéat, vi du nhu thong tin cAu
hinh CSI-RS duoc truyén trong SIBx, sau d6 sau khi UE nhan DCI phan trang, UE nhén
SIBx d2 thu thong tin cAu hinh CSI-RS d4 cap nhat.

Vi du nhu SIBx c6 thé 1a SIB1 hozc SIB10, diéu niy khong bi giéi han cu thé.
Phwong 4n 4

Mang truyén chi din CSI-RS (twong duong véi thong tin c4u hinh thir nhit) va ciu
hinh CSI-RS (twong duong véi thong tin c4u hinh tht hai) trong théng tin hé théng. Chu
hinh CSI-RS d& cap dén: thong tin ciu hinh CSI-RS ¢6 thé duoc truyén & trang thai nghi;
va cAu hinh CSI-RS c6 thé 1a théng tin chi s6 ctia tai nguyén CSI-RS.

Trong truong hop thong tin c4u hinh thir nhit cho biét c4c chi ddn ngudn ctia CSI-
RS d4 truyén thi nhan CSI-RS theo thong tin cdu hinh thir hai tuong tmg.

Vi du nhu thong tin cu hinh thit nhét va thong tin cdu hinh thir hai c6 thé dugc
truyén trong céc thong tin hé théng khac nhau. Vi du nhu truyén thong tin cAu hinh thir
nhét trong SIB1 va truyén théng tin cAu hinh thir hai trong SIB khac (vi du nhu SIBx, x

16n hon 1).
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Trong truong hop mang cAn thay ddi xem c6 can truyén CSI-RS hay khoéng thi c6
thé cap nhat thong tin hé thdng qua chi din ctia DCI phén trang, UE nhan SIB1 c6 thé xac
dinh CSI-RS cin truyén theo chi sé CSI-RS ma thong tin cu hinh thit nhét cho biét trong
SIB1, va UE nhan CSI-RS twong ting theo chi din ctia SIBI.

Nhu thé hién trong Fig.4, cdc phuong 4n cta sang ché nay con cung cép thiét bi dau

cudi. Thiét bj diu cudi 400 bao gdém:

md dun nhan thi nhit 401 duge ciu hinh dé nhan DCI phén trang, trong d6 DCI
phén trang cho biét mot hoic nhiéu ndi dung sau: (1) ¢6 can truyén CSI-RS hay khéng; (2)
c¢6 cAn cap nhat thong tin cAu hinh CSI-RS hay khong; va (3) ¢6 cén cip nhit thong tin hé
thdng hay khong, trong d6 thong tin hé théng bao gdm thong tin cAu hinh CSI-RS.

Trong mot s6 cach trién khai, thiét bi ddu cudi 400 con bao gém: mo dun nhén thi
hai duge cdu hinh dé: trong trudng hop DCI phan trang cho biét can truyén CSI-RS thi
nhén CSI-RS; hoic trong trudong hgp DCI phén trang cho biét khong can truyén CSI-RS
thi khong nhan CSI-RS; hodc trong truong hop DCI phan trang cho biét cin truyén CSI-
RS va CSI-RS nim trén ky hiéu linh hoat (flexible symbol) thi khong nhén CSI-RS trén
ky hiéu linh hoat.

Trong mdt s6 cach trién khai, ndi dung c6 can truyén CSI-RS hay khong bao gbm

it nhat mét trong cac ndi dung sau:

(1) cb can truyén CSI-RS trong it nhit mot tai nguyén CSI-RS do mang cAu hinh
hay khong;

(2) ¢6 cAn truyén CSI-RS trong it nhét mét tap hop tai nguyén (resource set) CSI-
RS do mang c4u hinh hay khong;

(3) c6 can truyén CSI-RS trong it nhit m6t nhém tai nguyén (resource group) CSI-
RS do mang céu hinh hay khong; va

(4) c6 can truyén CSI-RS trong it nhit mot nhom tap hop tai nguyén (resource set

group) CSI-RS do mang c4u hinh hay khéng.
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Trong mot s6 cach trién khai, thiét bi ddu cudi 400 con bao gbm: md dun nhan thir
ba duge ciu hinh dé nhan thong tin hé théng, trong d6 thong tin hé théng duoc sir dung dé
cAu hinh it nh4t mot trong cac yéu t6 sau: (1) it nhat mot tai nguyén CSI-RS; (2) it nhét
mdt tap hop tai nguyén CSI-RS; (3) it nhit mdt nhém tai nguyén CSI-RS; va (4) it nhat
mot nhom tap hop tai nguyén CSI-RS.

Trong mot s6 cach trién khai, thiét bi du cudi 400 con bao gém: mod dun nhan thi
tu dugc cAu hinh d& nhan thong tin hé théng, trong d6 thong tin hé théng cho biét it nhit
mdt trong céc yéu t6 sau: (1) phép khai trién ctia it nhdt mot tai nguyén CSI-RS; (2) phép
khai tridn cua it nhat mot tap hop tai nguyén CSI-RS; (3) phép khai trién cia it nhat mot
nhom tai nguyén CSI-RS; va (4) phép khai trién cta it nhat mot nhém tap hop tai nguyén
CSI-RS.

Ngoai ra, phép khai tridn bao gdm it nhat mot trong cac yéu té tir (a) dén (g) sau
day: (a) phép do CSI; (b) RLM; (c) BFD; (d) quan ly chumy; (e) ddng bo; (f) tw hiéu chinh;
va (g) dinh vi.

Trong mot sb cach trién khai, m6 dun nhan th nhét 401 con dugc ciu hinh dé: nhan
DCI phéan trang trong khoang thoi gian thi nhét, trong d6 DCI phan trang cho biét c6 can
truyén CSI-RS hay khong; va

thiét bi d4u cudi 400 con bao gdm: mod dun xac dinh duge cau hinh d€ xac dinh xem

¢6 can truyén CSI-RS trong khoéng thoi gian thir hai hay khong theo DCI phan trang.

trong d6 mdi khoang thoi gian thir nhét va khoang thoi gian tht hai déu tmg véi
mdt chu ky cip nhat thong tin hé thdng, va khoang thoi gian thir nhit va khoang thoi gian

thir hai 14 cing mét khoang thoi gian hodc cac khoang thoi gian khac nhau.

Viéc khoang thoi gian thi nhit va khoang thoi gian thir hai la cing mdt khoang thoi
gian ¢6 thé hiéu 1a khoang thoi gian thir nhét va khoang thoi gian th hai Gng véi cing
mdt chu ky cip nhat thong tin hé théng.

Viéc khoang thoi gian thir nhét va khoang thoi gian thtr hai 1a cac khoang thoi gian
khéc nhau bao gdm: khoang thoi gian thir hai 14 khoang thoi gian sau khoang thoi gian thir
nhét, theo ty chon, khoang thoi gian thir hai ¢6 thé 1a khoang thoi gian tiép theo clia
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khoang thoi gian thi nhat. Vi du nhu khoang thdi gian thtt nhat tmg v6i chu ky cap nhét
thong tin hé théng thir nhét va khoang thdi gian thtt hai tng v6i chu ky cp nhét thong tin
hé thdng thtr hai.

Trong mét s cach trién khai, thiét bi dAu cudi 400 con bao gdm: md dun nhén thir
nim duge cAu hinh dé: trong trudng hop DCI phan trang cho biét can cap nhat thong tin
cAu hinh CSI-RS thi nhén thong tin hé théng chira théng tin cdu hinh CSI-RS méi; thu
thong tin cAu hinh CSI-RS méi tir thong tin hé théng va nhan CSI-RS theo thong tin cau
hinh CSI-RS méi; hodc trong truong hop DCI phéan trang cho biét can cép nhat thong tin
hé théng thi nhan théng tin hé théng da cap nhat; thu thdng tin cAu hinh CSI-RS mdi tir
thong tin hé théng d4 c4p nhat va nhan CSI-RS theo thong tin cau hinh CSI-RS méi; hogc
trong trudng hop DCI phan trang cho biét cAn cap nhat thong tin hé thong thi nhan thong
tin hé théng da cap nhat, trong d6 thong tin hé thng d4 cap nhat cho biét can truyén chi
s6 tai nguyén ctia CSI-RS; va nhan CSI-RS theo chi s6 tai nguyén.

Trong mot sd cach trién khai, DCI phan trang c6 thé bao gdm: truong thir nhit,

trong do céc bit trong truong thir nhét cho biét mot hodc nhidu ndi dung sau:
(1) ¢6 cin cap nhat théng tin cdu hinh CSI-RS hay khong;
(2) ¢6 cAn cap nhat thong tin hé thdng hay khong;
(3) co can truyén CSI-RS trong tai nguyén CSI-RS hay khong;
(4) c6 cn truyén CSI-RS trong nhém tai nguyén CSI-RS hay khong;
(5) c6 can truyén CSI-RS trong tap hop tai nguyén CSI-RS hay khong; va
(6) c6 can truyén CSI-RS trong nhém tdp hop tai nguyén CSI-RS hay khong.

Vi du nhu bit thit nhét trong truong thi nhit biéu thi 1, bit thir nhét cho biét can cap
nhét thong tin cAu hinh CSI-RS hoic cho biét cn cép nhat thong tin hé théng; hoac khi bit
thtt hai trong truong thir nhit biéu thi 1, bit tht hai cho biét can truyén CSI-RS trong tai
nguyén CSI-RS, nhém tai nguyén CSI-RS, tép hop tai nguyén CSI-RS hodc nhom tap hop
tai nguyén CSI-RS da c4u hinh.
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Theo tuy chon, trudng thir nhét c6 thé 13 trudng chi bao tin nhin ngén, trudng tin
nhin ngén, trudng gan tai nguyén mién tin sb, trudng gan tai nguyén mién thoi gian,
trudng dnh xa VRB dén PRB, truong kiéu diéu ché va ma héa, trudng chia ti 1& TB hodc

truong bit du trit.

V1 du nhu bit thir nhit hoc bit tht hai c6 thé 1a cac bt khic v6i 3 bit thir nhat trong
treong tin nhén ngén, va sb bit ctia bit thi nhit hoc bit thir hai ¢6 thé 1a 1 bit hoe nhiéu

bit, didu nay khong bi gidi han cu thé trong cac phuong an ciia sang ché nay.

Thiét bi dAu cudi dugc cung cip trong phuong 4n ndy ciia sang ché nay c6 thé thuc
hién phuong 4n ctia phuong phép thé hién trong Fig.2 néi trén. Quy tic trién khai va hiéu
qua k¥ thuét cua thiét bi d4u cudi twong tw nhu v6i phuong an ctia phuong phép, va phuong

4n nay s& khong trinh bay lai thong tin chi tiét.

Tham chiéu dén Fig.5, cac phuong 4n cua sang ché nay cung cép thiét bi mang.

Thiét bi mang 500 bao gdm:

md dun giri thir nhit 501 duge cAu hinh dé giri DCI phan trang, trong d6 DCI phan
trang cho biét mot hodc nhidu ndi dung sau: (1) c6 can truyén CSI-RS hay khong; (2) c6
cin cap nhat thong tin cAu hinh CSI-RS hay khong; va (3) c6 cén cip nhat thong tin hé
thdng hay khong, trong d6 thong tin hé théng bao gdbm théng tin cAu hinh CSI-RS.

Trong mot sd cach trién khai, DCI phan trang cho biét c6 cin truyén CSI-RS hay
khong c6 thé c6 hiéu lyc trong chu ky cép nhat thong tin hé théng hién tai hodc cling c6
thé c6 hiéu luc trong chu ky cap nhat thong tin hé thdng tiép theo, nghia 1a thoi gian c6
hiéu luc cta DCI phan trang cho biét ¢6 cln truyén CSI-RS hay khong s& khong bi gidi

han trong cic phuong 4n cua sang ché nay.

Trong mét s6 cach trién khai, n6i dung c6 can truyén CSI-RS hay khong bao gbm

it nhat mot trong cac ndi dung sau:

(1) ¢6 cin truyén CSI-RS trong it nhit mot tai nguyén CSI-RS do mang chu hinh
hay khong;

(2) ¢6 cin truyén CSI-RS trong it nhét mét tap hop tai nguyén (resource set) CSI-
RS do mang céu hinh hay khong;
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(3) ¢6 cin truyén CSI-RS trong it nhit mdt nhém tai nguyén (resource group) CSI-
RS do mang c4u hinh hay khong; va

(4) c6 cin truyén CSI-RS trong it nhit mét nhém tap hop tai nguyén (resource set

group) CSI-RS do mang cAu hinh hay khong.

Trong mot s6 cach trién khai, thiét bi ddu cubi 500 con bao gém: mé dun gui thr
hai dwoc cAu hinh dé gui thong tin hé thdng, trong d6 thong tin hé thdng dugc sir dung dé
c4u hinh it nh4t mot trong cac yéu t§ sau: (1) it nhat mot tai nguyén CSI-RS; (2) it nhét
mot tap hop tai nguyén CSI-RS; (3) it nhat mot nhom tai nguyén CSI-RS; va (4) it nhét
mdt nhom tap hop tai nguyén CSI-RS.

Trong mdt s cach trién khai, thiét bi ddu cubi 500 con bao gdm: mo dun gui thu
ba dugc cAu hinh dé giri thong tin hé théng, trong d6 thong tin hé thdng cho biét it nht
mot trong cdc yéu t6 sau: (1) phép khai trién cua it nhit mot tai nguyén CSI-RS; (2) phép
khai trién cta it nhét mot tap hop tai nguyén CSI-RS; (3) phép khai trién cta it nhit mot
nhém tai nguyén CSI-RS; va (4) phép khai trién cta it nhat mot nhém tap hop tai nguyén
CSI-RS.

Ngoai ra, phép khai trién bao gdm it nhat mot trong cac yéu t6 tir (a) dén (g) sau
day: (a) phép do CSL (b) RLM; (c) BED; (d) quan ly chum; (e) ddng bo; (f) tu hiéu chinh;
va (g) dinh vi.

Trong mdt s6 cach trién khai, thiét bi diu cubi 500 con bao gbém: mo dun gt thir tu
dwoc cAu hinh dé: trong trudong hop DCI phan trang cho biét cAn cap nhat thong tin cu
hinh CSI-RS thi gtri thong tin hé théng chira thong tin cAu hinh CSI-RS méi; hodc trong
truong hop DCI phan trang cho biét cin cap nhat thong tin hé théng thi giri thong tin hé
théng d4 cap nhat; hodc trong truong hop DCI phén trang cho biét cAn cap nhat thong tin
hé thdng thi giri thong tin hé théng d4 cap nhat, trong d6 thong tin hé thdng da cép nhat
cho biét can truyén chi sb tai nguyén cta CSI-RS.

Trong mét s6 cach trién khai, DCI phan trang c6 thé bao gbém: truong tha nhét,

trong d6 céc bit trong truong thi nhét cho biét mot hodc nhiéu ndi dung sau:

(1) c6 can cap nhat thong tin ciu hinh CSI-RS hay khong;
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(2) c6 can cap nhat thong tin hé théng hay khong;

(3) ¢6 cn truyén CSI-RS trong tai nguyén CSI-RS hay khong;

(4) c6 can truyén CSI-RS trong nhém tai nguyén CSI-RS hay khong;

(5) ¢6 can truyén CSI-RS trong tap hop tai nguyén CSI-RS hay khong; va
(6) c6 cn truyén CSI-RS trong nhém tap hop tai nguyén CSI-RS hay khong.

Vi du nhu khi bit thit nhit trong truong thir nhét biéu thi 1, bit thir nhét cho biét can
cép nhat thong tin cAu hinh CSI-RS hoic cho biét can cap nhat thong tin hé théng; hoac
khi bit thir hai trong trudng thtr nhét biéu thi 1, bit thir hai cho biét can truyén CSI-RS
trong tai nguyén CSI-RS, nhom tai nguyén CSI-RS, tép hop tai nguyén CSI-RS ho#c nhém
tap hop tai nguyén CSI-RS (do thiét bi du cudi cau hinh).

Theo tuy chon, truong thir nhét c6 thé 13 trudng chi bao tin nhén ngén, trudong tin
nhén ngin, trudng gn tai nguyén mién tn sd, trudng gan tai nguyén mién thoi gian,
trudng dnh xa VRB dén PRB, trudng kidu diéu ché va ma hoa, truong chia ti 1€ TB hodc

treong bit du trit.

Vi du nhu bit thtt nhit hoe bit thit hai c6 thé 1a cac bit khac véi 3 bit thir nhat trong
trudmg tin nhén ngén, va s6 bit ctia bit thtr nht hogc bit thit hai ¢6 thé 1a 1 bit hoge nhiéu

bit, diéu nay khong bi gi¢i han cu thé trong cac phuong 4n cia sang ché nay.

Thiét bi mang duoc cung cAp trong phuong 4n ndy cla sang ché nay c6 thé thuc
hién phuong an ctia phuong phap thé hién trong Fig.3 ndi trén. Quy tic trién khai va hiéu
qua k¥ thuit cua thiét bi mang twong tu nhw véi phuong an clia phuong phép, va phuong

4n ndy s& khong trinh bay lai thong tin chi tiét.

Nhu thé hién trong Fig.6, Fig.6 13 so @5 chu tric mo ta mot thiét bi truyén thong
duoc 4p dung cho mét phuong 4n cua sang ché nay. Nhu thé hién trong Fig.6, thiét bi truyén
théng 600 bao gém mot bd xt Iy 601, mdt bd thu phat 602, mot bd nhé 603 va mdt giao
dién bus. B6 xr ly 601 c6 thé chiu trach nhiém quén ly cu trc bus va xir Iy chung. B nhé

603 c6 thé luu trit dit liéu duoc bd xit Iy 601 stt dung khi bd xir ly thuc hién thao tac.
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Trong mot phuong an cla sang ché nay, thiét bi truyén thong 600 con bao gém mot
chuong trinh duge luu trit trong b nhé 603 va ¢ thé chay trén b xtt Iy 601. Khi bd xur
1y 601 thyc thi chuong trinh nay, cac bude trong phuong phap thé hién trong Fig.2 hodc

Fig.3 s& duoc thuc hién.

Trong Fig.6, ciu tric bus c6 thé bao gdm bét ky s6 lwong bus va ciu nbi dugc két
ndi ndo. Cu thé, két nbi nhiéu mach khéac nhau ctia mot hodc nhiéu bo xir Iy do bd xtt Iy
601 dai dién v bd nhé do bd nhé 603 dai dién. CAu tric bus ¢6 thé con két ndi nhiéu mach
khéc nhau khac nhu thiét bi ngoai vi, bd didu chinh dién 4p va mach quan ly ngudn. Pay
du 1a nhitng mach phd bién trong linh vyc k¥ thuat nay va do d6 s& khong dugc mo ta
thém trong ban mo ta nay. Giao dién bus s€ cung cAp mot giao dién. BO thu phat 602 c6
thé chira nhiéu yéu td, néi cach khac, bao gém bd phat va b thu, va cung cép cac bo dé

giao tiép v6i nhidu dung cu khéc nhau khéc trén phuong tién truyén dan.

Thiét bi truyén thong duoc cung cAp trong phurong 4n ndy cia sang ché nay c6 thé
thuc hién phuong an ctia phuong phéap thé hién trong Fig.2 hodc Fig.3 ndi trén, va quy téc
trién khai va hiéu qua k¥ thuat tuong tu, va phuong an nay s& khong trinh bay lai thong tin
chi tiét.

Phuong phép hodc cac bude cia thuét todn duge mo ta két hop v6i ndi dung cua
sang ché nay c6 thé thuc hién bing phan cimg hoic c6 thé do b xtt Iy thuc hién bing céch
thuc thi chi 1énh ctia phan mém. Chi lénh ctia phin mém c6 thé bao gém mé dun phén
mém tuong tmg va md dun phin mém c6 thé duge luu trit trong bd nhé truy cép ngiu
nhién (Random A ccess Memory, RAM), b0 nhé flash, b nhé chi doc (Read-Only Memory,
ROM), PROM c6 thé x6a (Erasable PROM, EPROM), EPROM dién (Electrically EPROM,
EEPROM), thanh ghi, dfa ctmg, dia ctmg di dong, CD-ROM hogc bt ky hinh thirc phd
bién nao khéc ctia phuong tién luu trit trong linh vuc k¥ thuét nay. Phuong tién luu trit vi
du dugc ghép ndi véi bo xir ly, do d6, bd xit 1y cb thé doc thong tin tir phwong tién luu trix
va ¢6 thé ghi thong tin vao phuong tién luu trit. Chéc chén, phuong tién luu trit cling c6
thé 12 mot bd phan ctia bo x ly. Bo xir Iy va phuong tién luu trik co thé nim trong mach
tich hop riéng cho timg tmg dung (Application Specific Integrated Circuit, ASIC). Ngoai
ra, ASIC c6 thé nim trong thiét bi giao dién mang 16i. Chéc chén, bo xtr Iy va thiét bi luu

trit ¢6 thé ton tai trong thiét bi giao dién mang 151 dudi dang cac by phén roi.
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Ngudi c¢6 k§ ning trung binh trong cling linh vyc k¥ thuét can nhan thic duge ring
trong mot hodc nhiéu vi du trén, phin ctng, phin mém, chuong trinh co s& hodc td hop
cta céc yéu td nay c6 thé thuc hién cac chirc ning dugc mo ta trong sing ché nay. Khi thuc
hién bing phan mém, c6 thé luu trit cdc chirc nang ndi trén trong phwong tién may tinh c6
thé doc duoc hodc truyén dudi dang mdt hodc nhiéu chi 1énh hodc m3 trong phuong tién
may tinh c6 thé doc duogc. Phuong tién may tinh c6 thé doc duoc bao gém phuong tién luu
trit may tinh va phuong tién truyén théng, trong d6 phuong tién truyén thong bao gdm bit
ky phuong tién nao cho phép truyén chuong trinh méy tinh tir noi nay dén noi khac.
Phuong tién luu trit ¢6 thé 1a bt ky phuong tién st dung dugc nao c6 thé truy cép vao may

tinh da dung hodc chuyén dung.

Cac muc tiéu, giai phdp cong nghé va tac dong c6 lgi cla sang ché nay con duoc
md ta chi tiét trong phan md ta céc cdch trién khai néi trén. Can hiéu ring cc phan mé ta
néi trén chi 1 phan md ta cic cach trién khai cta sang ché nay va khong nhim muc dich
giéi han pham vi bao v€ cta sang ché ndy. Moi su chinh sura, thay thé tuong duong, cai
thién hoic twong tu duoc thuc hién trén co so clia cac giai phap k¥ thuét ctia sang ché nay

déu thudc pham vi bao v¢ cua sang ché nay.

Ngudi c6 k§ ning trung binh trong cuing linh vue k¥ thuét can hiéu ring cic phuong
4n ctia sang ché nay c6 thé dugc cung cip duéi dang phuong phap, hé théng ho#c san
phim chwong trinh may tinh. Do d6, cac phuong én cla sing ché nay c6 thé xuét hién dusi
dang phuong 4&n chi co6 phén cimg, phuong 4n chi c6 phin mém hoic phuong 4n c6 ca
phén mém va phin cting. Hon nita, cac phuong 4n clia sang ché nay c6 thé str dung dang
san phdm chuong trinh méy tinh dugc tridn khai trén mot hodc nhidu phuong tién luu trit
may tinh stt dung duoc (bao gdém nhung khong gidi han & bd nhé dia tir, CD-ROM, bd

nhé quang va tuong tw) 6 ma chuong trinh st dung dugce trén may tinh.

Céc phuong an cua sang ché nay duoc mé ta c6 tham chidu dén cac Iuu db vi/hoic
so dd khéi ctia phuong phap, thiét bi (hé théng) va san phadm chuong trinh mdy tinh theo
céc phuong an cua sang ché nay. Cén hiéu ring cac chi 1énh chuong trinh may tinh c6 thé
thuc hién mdi mot quy trinh va/hodc khdi trong Iuu db va/hoic so dd khéi cling nhur t6 hop
cua cac quy trinh va/hodc khéi trong lwu d6 va/hodc so dd khdi. Cac chi 1énh chuong trinh
may tinh ndy c6 thé duogc cung cAp cho may tinh da dung, may tinh chuyén dung, bd xur ly
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nhiing hodc bd xit Iy cita mét thiét b xir Iy dit lidu c6 thé 1ap trinh khac dé tao thanh co
cAu, do d6 tao ra dung cu duge cAu hinh dé thuc hién cac chirc ning cu thé trong mdt hoic
nhidu quy trinh ctia Iuu dd va/hoic mot hodc nhidu khéi ctia so d6 khéi bang cach str dung
cac chi 1énh ma méy tinh hogic bd xi Iy ctia mot thiét b xir ly dit liéu c6 thé 14p trinh khac

thuc thi.

Céc chi din cua chuong trinh may tinh nay c6 thé duge luu trit trong b nhé may
tinh ¢6 thé doc dugc, c6 thd hudéng dAn may tinh hoic bét ky thiét bi xtt Ly dit liu c6 thé
lap trinh nao khéac hoat dong theo mdt cach cu thé @& cac chi 1énh duoc luu trit trong bd
nhd may tinh co6 thé doc duoc niy tao ra tao tic bao gém mot dung cu chi din. Dung cu
chi din thuc hién mdt chirc ndng cu thé trong mot hoic nhiéu quy trinh cta luu dd va/hodc

trong mot hodc nhiéu khoi ctia so d6 khoi.

C6 thé tai céc chi 1énh chuong trinh may tinh nay 1én may tinh hogic mot thiét bj xir
1y dit lidu c6 thé 1ap trinh khac d& thuc hién mét chudi cde budc thao tac trén mdy tinh
hodc cac thiét bi c6 thé 1ap trinh khac nhim tao ra quy trinh xt Iy do may tinh thuc hién,
tr d6 cung cép cac chi 1énh duoc thuc thi trén mdy tinh hodc cac thiét bi c6 thé 1ap trinh
khéc @8 thuc hién chirc ning cu thé trong mot hoic nhiéu quy trinh ctia luu dd va/hodc mot

hodc nhiéu khoi ctia so d6 khoi.

RS rang, ngudi c6 k§ ning trung binh trong linh vuc k thuét c6 thé tao ra nhidu cai
tién va bién thé khac nhau tir cdc phwong 4n cla sang ché nay ma khong roi khi tinh than
va pham vi cua sang ché nay. Bing cach nay, sing ché nay s& bao gdm ca céc cai tién va
bién thé tir cac phuong 4n cla séng ché nay mién 13 chung thudc pham vi yéu céu bao ho

cuia sang ché nay va cac cong nghé tuong duong.
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YEU CAU BAO HQ

1. Phuong phap chi din tin hiéu tham chiéu thong tin trang thai kénh (Channel
State Information Reference Signal, CSI-RS), 4p dung cho thiét bi diu cubi, trong d6
phuong phap nay bao gbm:

nhan thong tin diéu khién duong xudng (Downlink Control Information, DCI)
phan trang & trang thai nghi hodc trang thai khong hoat dong, trong d6 DCI phén trang
cho biét: '

¢6 can truyén CSI-RS hay khéng;
trong trudong hop DCI phén trang cho biét can truyén CSI-RS thi nhan CSI-RS.

2. Phuong phép theo diém 1, trong d6 DCI phan trang con cho biét mot hoic

nhidu ndi dung sau day:
¢6 cAn cap nhat théng tin ciu hinh CSI-RS hay khong; va

c6 can cip nhat thong tin hé théng hay khong, thong tin hé théng bao gém théng
tin céu hinh CSI-RS.

3. Phuong phép theo diém 1, trong d6 phuong phép nay con bao gom:

trong trudng hop DCI phén trang cho biét khong cin truyén CSI-RS thi khong
nhan CSI-RS;

hoac

trong treong hgp DCI phén trang cho biét can truyén CSI-RS va CSI-RS nim
trén ky hiéu linh hoat thi khong nhan CSI-RS trén ky hi€u linh hoat.

4. Phuong phép theo diém 1, trong d6 ndi dung co can truyén CSI-RS hay khong

bao gdm it nhit mot trong cac ndi dung sau:

¢6 cn truyén CSI-RS trong it nhit mét tai nguyén CSI-RS do mang céu hinh
hay khong;
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¢6 can truyén CSI-RS trong it nhét mét tap hop tai nguyén CSI-RS do mang cAu
hinh hay khong;

¢6 cén truyén CSI-RS trong it nhit mot nhém tai nguyén CSI-RS do mang céu
hinh hay khong; va

c6 can truyén CSI-RS trong it nhit mot nhém tap hop tai nguyén CSI-RS do
mang c4u hinh hay khong.

5. Phuong phép theo diém 4, trong d6 phuong phap nay con bao gbm:

nhéin théng tin hé théng, trong d6 thong tin hé théng duogc st dung dé cAu hinh it

nhét mot trong cac yéu t6 sau:
it nhat mot tai nguyén CSI-RS;
it nhat mot tap hop tai nguyén CSI-RS;
it nhAt mot nhom tai nguyén CSI-RS; va
it nhAt mot nhom tap hop tai nguyén CSI-RS.
6. Phuong phép theo diém 4, trong d6 phuong phép nay con bao gbm:

nhan thong tin hé thdng, trong d6 thong tin hé théng cho biét it nhat mot trong

cac ndi dung sau:
phép khai trién ctia it nhét mot tai nguyén CSI-RS;
phép khai trién cta it nhét mot tap hop tai nguyén CSI-RS;
phép khai trién ctia it nh4t mdt nhém tai nguyén CSI-RS; va
phép khai trién ctia it nh4t mot nhém tap hop tai nguyén CSI-RS.

7. Phuong phép theo diém 6, trong d6 phép khai trién bao gdm it nhat mot trong

cac yéu to sau:
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phép do CSI;

quén 1y két néi v6 tuyén (Radio Link Management, RLM)
phat hién 16i chiim (Beam Failure Detection, BFD);

quan ly chum;

déng bo;

tur hiéu chinh; va

dinh vi.

8. Phuong phép theo diém 1, trong d6 nhan DCI phén trang bao gbm: nhan DCI
phén trang trong khoang thoi gian thir nhét, trong d6 DCI phan trang cho biét c6 can
truyén CSI-RS hay khong; va

phuong phéap nay con bao gdm:

x4c dinh xem c6 cin truyén CSI-RS trong khoang thoi gian thir hai hay khong
theo DCI phan trang,

trong d6 mdi khoang thoi gian thu nhét va khoang thoi gian thir hai déu g véi
mot chu ky clp nhat thong tin hé thdng, va khoang thoi gian thlr nhat va khoang thoi

gian thir hai 12 cing m¢t khoang thoi gian hodc cac khoang thoi gian khac nhau.

9. Phuong phap theo diém 8, trong d6 viéc khoang thoi gian thir nhét va khoang
thoi gian thit hai 1a cac khoang thoi gian khac nhau bao gbm: khoang thoi gian thtr hai
12 khoang thoi gian sau khoang thoi gian thi nhét.

10. Phuong phép theo diém 1, trong d6 phuong phép nay con bao gbm:

trong truong hgp DCI phén trang cho biét cin cap nhat thong tin cAu hinh CSI-
RS thi nh4n thong tin hé théng chtra thong tin cu hinh CSI-RS méi;

thu théng tin cAu hinh CSI-RS méi tir thong tin hé théng va nhan CSI-RS theo
thong tin cAu hinh CSI-RS moéi;
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hoic

trong trudng hop DCI phan trang cho biét cAn c4p nhét théng tin hé thong thi
nhén thong tin hé thdng da cap nhat;

thu thong tin cAu hinh CSI-RS méi tir théng tin hé thng di cap nhat va nhan
CSI-RS theo théng tin c4u hinh CSI-RS méi;

hodc

trong trudng hop DCI phan trang cho biét cAn cap nhét théng tin hé théng thi
nhén thong tin hé théng da cap nhat, trong d6 thong tin hé théng da cap nhat cho biét

cin truyén chi sd tai nguyén ctia CSI-RS; va
nhan CSI-RS theo chi sb tai nguyén.

11. Phuong phap theo diém 2 hosc 10, trong d6 DCI phan trang bao gdm: trudng
thir nhAt, trong d6 céc bit trong trudong thi nhét cho biét mot hodc nhiéu ndi dung sau:

c6 cin cap nhat thong tin cAu hinh CSI-RS hay khong;

c6 can cap nhét thong tin hé théng hay khong;

c6 cén truyén CSI-RS trong tai nguyén CSI-RS hay khong;

6 cin truyén CSI-RS trong nhém tai nguyén CSI-RS hay khong;

c6 cén truyén CSI-RS trong tip hop tai nguyén CSI-RS hay khong; va

c¢6 can truyén CSI-RS trong nhém tip hop tai nguyén CSI-RS hay khong.

12. Phuong phap theo diém 11, trong d6 khi bit thir nhét trong trudng thir nhat
biu thi 1, bit tht nhit cho biét can cép nhat thong tin cu hinh CSI-RS hoic cho biét
can cap nhét thong tin hé théng; hodc

khi bit thir hai trong trurong tht nhét biéu thi 1, bit th hai cho biét cin truyén
CSI-RS trong tai nguyén CSI-RS, nhém tai nguyén CSI-RS, tap hop tai nguyén CSI-RS
hodc nhom tip hop tai nguyén CSI-RS d4 cAu hinh.
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13. Phuong phap theo diém 11, trong d6 trudng thit nhét 13 trudng tin nhin ngén

(short message).

14. Phuong phap chi din tin hidu tham chiéu thong tin trang thai kénh CSI-RS,
ap dung cho thiét bi mang, trong d6 phuong phéap nay bao gbm:

gtii DCI phén trang dén thiét bi dau cubi & trang thai nghi ho#c trang thai khong
hoat dong, trong d6 DCI phén trang cho biét:

c6 can truyén CSI-RS hay khéng;
trong trudng hop DCI phan trang cho biét can truyén CSI-RS thi truyén CSI-RS.

15. Phuong phép theo diém 14, trong d6 DCI phan trang con cho biét mot hozic

nhiéu n6i dung sau day:
c6 cAn cap nhat thong tin cu hinh CSI-RS hay khong; va

6 cAn cép nhat thong tin hé théng hay khong, thong tin hé théng bao gdm thong
tin c4u hinh CSI-RS.

16. Phwong phép theo diém 14, trong d6 ndi dung c6 can truyén CSI-RS hay

khong bao gdm it nhit mot trong c4c ndi dung sau:

c6 can truyén CSI-RS trong it nhat mot tai nguyén CSI-RS do mang ciu hinh
hay khong;

¢6 cn truyén CSI-RS trong it nhit mot tap hop tai nguyén CSI-RS do mang chu
hinh hay khong;

¢6 can truyén CSI-RS trong it nhdt mgt nhém tai nguyén CSI-RS do mang ciu
hinh hay khdng; va

¢6 cAn truyén CSI-RS trong it nh4t mot nhém tap hop tai nguyén CSI-RS do
mang c4u hinh hay khong.

17. Phuong phép theo diém 16, trong d6 phuong phap nay con bao gbm:
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gui thong tin hé théng, trong d6 thong tin hé théng duoc sir dung dé cdu hinh it

nhét mot trong céc yéu t sau:
it nhat mot tai nguyén CSI-RS;
it nhat mot tAp hop tai nguyén CSI-RS;
it nh4t mot nhom tai nguyén CSI-RS; va
it nhAt mot nhom tap hop tai nguyén CSI-RS.
18. Phuong phép theo diém 16, trong d6 phuong phép nay con bao gbm:

gui thong tin hé théng, trong d6 thong tin hé théng cho biét it nhét mot trong cac

ndi dung sau:
phép khai trién ctia it nhit mot tai nguyén CSI-RS;
phép khai trién cua it nhit mot tap hop tai nguyén CSI-RS;
phép khai trién cua it nhét mot nhém tai nguyén CSI-RS; va
phép khai trién cta it nht mot nhém tap hop tai nguyén CSI-RS.

19. Phuong phép theo diém 18, trong d6 phép khai trién bao gdm it nhat mot

trong cac yéu t6 sau:
phép do CSI;
RLM;
BFD;
quan ly chum;
ddng bo;

tur hiéu chinh; va
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dinh vi.
20. Phuong phap theo diém 14, trong d6 phuong phap nay con bao gdm:

trong truong hop DCI phan trang cho biét cdn cip nhét thong tin cau hinh CSI-
RS thi giri thong tin hé thdng chira thong tin ciu hinh CSI-RS mdi;

hodc

trong trudong hgp DCI phéan trang cho biét cAn cap nhat théng tin hé théng thi gt
thong tin hé théng d4 cap nhat;

hodc

trong truong hop DCI phéan trang cho biét cAn cap nhat thong tin hé thdng thi giri
thong tin hé théng da clp nhit, trong d6 thong tin hé théng da cap nhat cho biét can
truyén chi s6 tai nguyén ctia CSI-RS.

21. Phuong phép theo diém 15 hoic 20, trong d6 DCI phan trang bao gbm: trudng

thir nhét, trong d6 cac bit trong trudng thit nhAt cho biét m6t hodc nhidu ndi dung sau:
c¢6 can cép nhat thong tin cu hinh CSI-RS hay khong;
¢6 can cép nhat thong tin hé théng hay khong;
¢6 can truyén CSI-RS trong tai nguyén CSI-RS hay khong;
c¢6 can truyén CSI-RS trong nhém tai nguyén CSI-RS hay khong;
¢6 can truyén CSI-RS trong tip hop tai nguyén CSI-RS hay khong; va
¢6 cAn truyén CSI-RS trong nhém tap hop tai nguyén CSI-RS hay khong.

22. Phuong phap theo didm 21, trong d6 khi bit thit nht trong truong thi nhat
bidu thi 1, bit thi nhit cho biét cn cap nhat thong tin cAu hinh CSI-RS hoc cho biét

can cép nhat thong tin hé théng; hoac
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khi bit thtr hai trong trudng thir nhét biéu thi 1, bit thir hai cho biét cén truyén
CSI-RS trong tai nguyén CSI-RS, nhom tai nguyén CSI-RS, tap hop tai nguyén CSI-RS
hodc nhém tap hop tai nguyén CSI-RS da cau hinh.

23. Phuong phép theo diém 21, trong d6 trudng thir nhét 1a trudng tin nhén ngén

(short message).
24. Thiét bi dau cudi, bao gdm:

mé dun nhan tht nhit, duoc cAu hinh d nhan DCI phén trang & trang thai nghi
hoic trang thai khong hoat dong, trong d6 DCI phan trang cho biét: c6 can truyén CSI-
RS hay khong;

mb dun nhén tht hai, dugce cAu hinh dé: trong trudng hop DCI phén trang cho
biét can truyén CSI-RS thi nhan CSI-RS.

25. Thiét bi mang, bao goém:

md dun giri thir nhit dugc c4u hinh @ giri DCI phan trang dén thiét bi ddu cubi &
trang thai nghi hogc trang thai khong hoat dong, trong d6 DCI phén trang cho biét: c6
can truyén CSI-RS hay khong;

md dun gii th tr dugce cAu hinh dé: trong treong hop DCI phén trang cho biét
cAn truyén CSI-RS thi truyén CSI-RS.
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NN

(XXX

A 201

Nhén DCI phén trang, trong d6 DCI phén trang cho biét mdt hodc
nhiéu ndi dung sau: ¢6 can truyén CSI-RS hay khong, c6 can cap
nhét thong tin cAu hinh CSI-RS hay khéng; va c6 can cép nhét thong
tin hé thong hay khong, trong d6 thong tin hé thong gdm thong tin
cau hinh CSI-RS

\
( Kétthuc )

Fig.2
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( Bitdau )

A

Gui DCI phan trang, trong d6 DCI phan trang cho biét mot hogc
nhiéu ndi dung sau: ¢6 can truyén CSI-RS hay khong; ¢6 can cap
nhat thong tin ciu hinh CSI-RS hay khong; va c6 cin cap nhat thong
tin hé théng hay khong, trong d6 thong tin hé théng bao gdm thong
tin cdu hinh CSI-RS

\
( Kétthac )

Fig.3
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Thiét bi dau cuoi

MB& dun nhén tht nhat 401

Fig.4
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Thiét bi mang

Mob dun truyén thu nhét 501
Fig.5
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Thiét bi truyén thong
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Fig.6





