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(57) Sang ché dé cap dén phuong phap duoc thuc hién bai thiét bi khong day
trong hé thong da dau vao da dau ra (Multiple-Input Multiple-Output, MIMO)
bao gdém sé lugng cong dngten 16n, tram co sd chang han nhu nat B truyén
thong tong sd lugng cong dngten bang cach truyén théng sb lwong cong angten
trén mdi cau hinh tin hiéu tham chiéu thong tin trang thai kénh (Channel State
Information Reference Signal, CSI -RS) va mot hodc nhiéu cdu hinh CSI-
RS. Thiét bi nguoi dung xac dinh sb luong cong angten tir thong tin duoc truyén
thong bdi tram co sé bang cach xac dinh s6 lugng cau hinh CSI-RS duogc giri
boi tram co sé va nhan sd luong ndy véi sé luong cong dngten trén mdi cau

hinh CSI-RS duoc biéu thi béi tram co so.
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Thong tin tham chiéu t6i cac don lién quan

Sang ché yéu cdu huéng quyén uu tién tir don sang ché My s6 62/734,902,
duogc ndp vao 21 thang 9 nam 2018, ma dugc két hop & day bing cach vién dan mot

cach tdng thé.
Linh vwe ky thuat dwge dé cap

Séang ché dé cap dén hé thdng truyén thong khong déy, va cu thé hon 1a, dé céap
dén phuong phap, thiét bi, phin mém hodc vat ghi dung dé luu trir phadn mém, dé
truyén hodc nhén thong tin v& cac cAu hinh @ngten cla cac thiét bi trong hé thong

truyén thong khong day.
Tinh trang ky thuit cia siang ché

Cong nghé da dau vao da dau ra (Multi-Input Multi-Output, MIMO) hoat dong
d8 cai thién hidu qua truyén va nhén dit liéu nho st dung nhiéu angten truyén va nhiéu
dngten nhan, thay vi sit dung mdt angten truyén va mot angten nhan. PAau nhéan ¢ thé
nhan dir liéu thong qua mot dudng dan angten khi mot angten dugc sir dung. Khi nhiéu
dngten dugc su dung, thi dAu nhén c6 thé nhan dit liéu thong qua nhiéu duong dan. Do
do, tbe do truyén dit 1iéu va luong dit liéu duoc truyén c6 thé duge cai thién bang cach

tan dung wu diém ctia khuéch dai ghép kénh, va viing phu séng c6 thé duoc mo rong.

Céc angten c6 thé dugc st dung thong qua khai ni¢m logic vé cdng angten. Cac
cdng angten c6 thé khong truc tiép tuong tmg vé&i cac angten vat ly, nhung thay vao do
dugc phan biét béi cac chudi tin hiéu tham chiéu cua ching. Nhiéu tin hiéu cbng
angten co thé duoc truyén trén mot angten truyén, va mdt cong dngten co thé duogc trai
rong trén nhiéu angten truyén. Trong cAu hinh MIMO, mdi cdng angten c6 thé dugc
két hop v6i mot dngten vat ly tuwong tng dé tao su da dang khong gian, nhung cac
phuong an khong bi giéi han & do.

Pé tang khuéch dai ghép kénh ciia hoat dong MIMO, du truyén MIMO ¢6 thé
st dung thong tin trang thai kénh (Channel State Information, CSI) ma duogc cép lai tur
dau nhan MIMO. Hoat dong nay co thé duoc goi la hoat dong MIMO vong kin
(closed-loop, CL). DAau nhén ¢c6 thé xé4c dinh CSI bé‘mg cach do kénh dua vao tin hi¢u
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tham chiéu (reference signal, RS) dinh tru6e thu duge tu dau truyén. CSI ¢6 thé bao
gém bo chi bdo hang (rank indicator, RI), chi s6 ma trin ma hoa trudc (precoding
matrix index, PMI), thong tin chat lugng kénh (channel quality information, CQI) va

dang tuong tu.

Trong trudng hop trong d6 dit lieu dugc truyén hodc nhan nho st dung_nhiéu
angten, thi trang thdi kénh gitta mdi angten truyén va moi angten nhan can duogc xac
dinh dé nhan tin hiéu mot cach chinh xéc. Do do, tin hi¢u tham chiéu ddi v6i mdi cong
angten duoc can dén. Trong hé théng 3GPP bao gém LTE, LTE céai tién, LTE cai tién
Pro, va (cac) hé théng 5G, céc tin hiéu tham chiéu khac nhau dugc x4c dinh. Vi du,
trong hé théng theo LTE ban phat hanh 8 va 9, RS cho & cu thé (Cell-Specific RS,
CRS) ma dugc truyén cho mdi khung con trong bang thong, RS cho UE cu thé ma
dugc st dung dé giai didu bién dir liéu va dang tuong tu, dugc xac dinh. Ngoai ra,
trong hé théng sau LTE ban phat hanh 10, CSI-RS dé do kénh, RS giai diéu bién
(DeModulation-RS, DM-RS) dé giai didu bién dit liéu hoc kénh diéu khién dudng
xudng vat ly nang cao (Enhanced Physical Downlink Control Channel, EPDCCH) va
dang tuong tu, dugc xac dinh bd sung dudi dang cac tin hiéu tham chiéu mai dé hd tro

t5i da 8 cong angten trong dudng xubng.

Ban phét hanh 11 cta chun LTE st dung 1, 2, 4 hodc 8 céng angten, va nut B
(hodc eNodeB) bao hiéu s6 luong cbng angten can dugc st dung dé truyén céc tin higu
tham chiéu CSI bang cich st dung thong sb antennaPortsCount-r11 cta thong diép tao
cAu hinh lai két ndi didu khién tai nguyén vo tuyén (Radio Resource Control, RRC).
Tuy nhién, théng sé antennaPortsCount-r11 khong thé biéu thi nhidu hon 8 cong

angten.

Tuy nhién, do céc ban phéat hanh sau cta chuén LTE hd trg nhiéu céng dngten
hon nhu 16, 24 va 32, nén nut B khong thé bao hiéu tong sb lugng cdng angten bang
cach st dung thong sb antennaPortsCount-r11 hién c6. Ban phat hanh 13 cta chuan
LTE xéc dinh khong chi 1, 2, 4 hodc 8 ma con 12 hodc 16 dudi dang tong s6 lugng
cbng angten duoc hd trg. 12 cdng dngten dugc nhom thanh 3 nhom cong dngten, mdi
nhom trong s& cac nhom cdng angten nay c6 4 cdng angten. 16 cdng angten duoc
nhém thanh 2 nhom cdng dngten, mdi nhém trong s6 cac nhom cdng dngten nay co 8

cdng angten. Khi mot cAu hinh CSI-RS dugc cp phat cho mdt nhém cdng angten, thi
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s6 luong nhom cbng angten bang s6 luong cdu hinh CSI-RS. Nut B cta ban phat hanh

13 khong bao hiéu rd rang téng s6 lugng cong angten.

Béan phat hanh 14 cia chuén LTE da tang tong sb luong cong dngten. Lén dén
32 cong angten c6 thé duoc sir dung theo ban phat hanh 14. Tuy nhién, ban phat hanh

14 chua xé4c dinh cach dé bao hi¢u tong sé lugng cong angten.
Bin chit ky thuit ciia sang ché

Céac phuong 4n minh hoa dé xuét phuong phap, thiét bi, phan mém hodc vat ghi
ding dé luu trit phan mém, dé truyén thong sb luong cdng angten trong hé théng
truyén thong khong day ma hd tro cdng nghé da dAu vao da dau ra (MIMO), va cu thé
1a khi s6 luong cong angten 16n hon 16. Phuong 4n nay cho phép nhidu cong angten
dugc truyén thong trong khi duy tri kha nang twong thich ngugce véi cac thiét bi ma

khong hd tro nhiéu hon 16 cong angten.

Céac phuong an nay bao gbém phuong phap duge thuc hién boi thiét bi khong
day, phuong phép nay bao gdm céc bude: tao ra thong s& dém cac cong angten biéu thi
s6 lwong cbng angten, va tao ra chudi chi bdo cAu hinh tin hiéu tham chiéu thong tin
trang thai kénh (Channel State Information Reference Signal, CSI-RS). Cac chi bao
chu hinh CSI-RS c¢6 trong thong s6 cAu hinh tai nguyén thtr nhit bao gdm chi bao cau
hinh CSI-RS tht nhit, danh sach cdu hinh tai nguyén thir nhit va danh sach cu hinh
tai nguyén thar hai. Mdi danh sach c4u hinh tai nguyén bao gdm mot phan ctia céc chi
bao cAu hinh CSI-RS con lai, va téng s6 lugng cbng angten bang tich s6 cta sd luong
chi béo cdu hinh CSI-RS va sé luong cong dngten. Phuong phép con bao gbdm budc
truyén thong sd dém cac cdng angten, thong sd chu hinh tai nguyén thir nhit, danh
séch cAu hinh tai nguyén thtr nhit va danh sach céu hinh tai nguyén thir hai.

Theo mot phuong 4n, khi N>1 cdu hinh CSI-RS t4n tai va dugc danh sb tir 0
dén N-1, thi tri s6 0 twong (mg v6i chi bao cau hinh CSI-RS thi nhat ¢6 trong thong sb
cdu hinh tai nguyén tht nhat va tri s6 k (k>0) tuong ng v6i muc nhép tht k cla cac
chi bao cAu hinh CSI-RS tir danh sach duoc két hop bao gdbm danh sach céu hinh tai
nguyén thi nhit va danh séch c4u hinh tai nguyén thit hai.

Theo mdt phuong 4n, sé lugng chi bdo cAu hinh CSI-RS bing téng ctia mot, sd

lwong chi bao cdu hinh CSI-RS tht nhét c¢6 trong danh sach cAu hinh tai nguyén thi
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nhit va sd lugng chi bao céu hinh CSI-RS thu hai c6 trong danh sich céu hinh tai

nguyén thir hai.

Theo mot phuong an, danh sach cAu hinh tai nguyén thir nhét duoc theo sau boi

danh sach cu hinh tai nguyén tht hai trong danh sach dugc két hop.

Theo mdt phwong an, sé lwgng chi bao cAu hinh CSI-RS bang tong ctia mot va
sd Iuong chi bao cdu hinh CSI-RS c6 trong danh sach duoc két hop bao gdm danh

sach cAu hinh tai nguyén thir nhét va danh séch cAu hinh tai nguyén thit hai.

Theo mdt phuong an, cic chi bao chu hinh CSI-RS c6 trong thong s& cau hinh
tai nguyén thir nhét bao gdm chi bao céu hinh CSI-RS tht nhét va hai hodc nhiéu hon
hai danh sach cAu hinh bao gém cac chi bao cAu hinh CSI-RS con lai, va danh sach

duoc két hop bao gdbm hai hodc nhiéu hon hai danh sach céu hinh tai nguyén.

Theo mdt phuong 4n, s6 lwong chi béo cdu hinh CSI-RS bang téng ctia mot va
s6 luong chi bao cdu hinh CSI-RS twong tng c6 trong hai hodc nhiéu hon hai danh

sach cau hinh tai nguyén.

Theo mot phuong an, s6 lugng chi bao chu hinh CSI-RS bang tong clia mdt va
s6 luong chi béo cau hinh CSI-RS c6 trong danh sach dugc két hop bao gdm hai hoic

nhiu hon hai danh sach c4u hinh tai nguyén.

Theo mdt phuong 4n, tong s6 lugng cong angten 16n hon so véi s6 lugng cong

dngten toi da dugc biéu thi boi thong so6 dém cac cong angten.

Céc phuong an bao gébm phuong phap dugc thuc hién boi thiét bi khong day,
phuong phéap nay bao gbm céc budc: nhan thong s& dém cac cdng angten biéu thi sb
lwong cbng angten, va nhan chudi chi bao cAu hinh tin hiéu tham chiéu thong tin trang
thai kénh (CSI-RS). C4c chi bao cu hinh CSI-RS c6 trong thong sd c4u hinh tai
nguyén thtr nhét bao gdm chi bdo cau hinh CSI-RS thu nhét, danh sach cdu hinh tai
nguyén thit nhit va danh sach c4u hinh tai nguyén thtt hai, mdi danh sach cau hinh tai
nguyén bao gdm mot phan cta cac chi bao céu hinh CSI-RS con lai. Phuong phap nay
con bao gdm bude xac dinh tong sb luong cdng angten, tbng sb luong cong angten
bang tich sb ctia s6 luong chi bao céu hinh CSI-RS va s6 luong cong angten.

Theo mdt phuong an, khi N>1 cAu hinh CSI-RS ton tai va dugc danh s tir 0
dén N-1, thi tri s6 0 twong tng véi chi bao cau hinh CSI-RS thir nhét c6 trong thong s6
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ciu hinh tai nguyén thir nhat va tri s6 k (k>0) twong tng v6i muc nhép tht k cta cac
chi bdo cAu hinh CSI-RS tir danh sach duoc két hop bao gdm danh sach chu hinh tai
nguyén thir nhét va danh sach cu hinh tai nguyén thi hai.

Theo mdt phuong an, s6 luong chi béo cAu hinh CSI-RS bang tdng cia mot, sb
lurong chi bao cAu hinh CSI-RS thtr nhat c6 trong danh sach cAu hinh tai nguyén thir
nhét va sb luong chi béao cau hinh CSI-RS tht hai ¢6 trong danh sach cau hinh tai
nguyén thir hai.

Theo mot phuong an, danh sach cAu hinh tai nguyén thu nhét duoc theo sau boi
danh sach cAu hinh tai nguyén tht hai trong danh sach duoc két hop.

Theo mdt phuong an, s6 lugng chi bao cAu hinh CSI-RS bing tong clia mot va
s& luong chi bdo cdu hinh CSI-RS c6 trong danh sach dugc két hop bao gdm danh
sach cAu hinh tai nguyén thi nhat va danh sach cdu hinh tai nguyén tht hai.

Theo mot phuong an, cac chi bao cAu hinh CSI-RS c6 trong thong s& ciu hinh
tai nguyén thtr nhit bao gdm chi béo cAu hinh CSI-RS thtt nht va hai hogc nhiéu hon
hai danh sach cAu hinh bao gém cac chi bao cAu hinh CSI-RS con lai, va danh sach
duogc két hop bao gdm hai hodc nhiéu hon hai danh sach cau hinh tai nguyén.

Theo mdt phuong an, sb lugng chi bao cAu hinh CSI-RS bang tong clia mot va
s6 luong chi bdo cAu hinh CSI-RS tuong tng c6 trong hai hodc nhiéu hon hai danh
sach ciu hinh tai nguyén.

Theo mdt phuong an, sb luong chi bao cAu hinh CSI-RS bang tong ctia mot va
sd luong chi bao céu hinh CSI-RS ¢6 trong danh sach dugc két hop bao gdm hai hodc
nhiéu hon hai danh sach cu hinh tai nguyén.

Theo mot phuong an, tong sb luong cdng angten 16n hon so v6i s6 luong cong

angten t&i da dugc biéu thi boi thong s& dém cac cong angten.

Mo ta vin tit cac hinh vé
Hinh 1 minh hoa cé4c thiét bi khong diy theo mot phuong én cua sang ché.
Hinh 2 minh hoa mot kiéu khung vé tuyén ctia hé théng LTE 3GPP.
Hinh 3 minh hoa mét kiéu khung vé tuyén khac ctia hé théng LTE 3GPP.

Hinh 4 minh hoa cdu trac ciia khung con ctia khung v tuyén LTE 3GPP.
5
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Hinh 5 minh hoa ciu tric cta khung con dudng xubng.

Hinh 6 minh hoa c4u tric ctia khung con duong lén.

Hinh 7A va hinh 7B minh hoa viéc 4nh xa tai nguyén cac tin hiéu tham chiéu
thong tin trang thai kénh (CSI-RS) trong céc khéi tai nguyén cua khung con duong
xudng.

Hinh 8A bao gdm bang thé hién cac thong sd dé tao cdu hinh mau hinh CSI-RS
khi tién t6 tudn hoan (Cyclic Prefix, CP) binh thudng dugc st dung.

Hinh 8B bao gdm bang thé hién cac thong sd dé tao céu hinh mau hinh CSI-RS
khi CP duoc kéo dai dugc str dung.

Hinh 9 13 bang thé hién cdc cu hinh dugc hd trg cho NSSL, va NS, va tong s6
luong cong dngten P twong ng theo mot phwong an.

Hinh 10 thé hién cac phin ti thong tin CSI-RS-ConfigNZP (CSI-RS-
ConfigNZP-r11) theo phuong 4n cua hinh 9.

Hinh 11 thé hién bang md ta cac trudng trong thong tin CSI-RS-ConfigNZP cua
hinh 10.

Hinh 12 12 bang thé hién céc cAu hinh dugc hd trg cho NS5l va N5, va tong
s6 luong cong angten P twong tmg theo mot phurong an khéc.

Hinh 13 thé hién c4c phén tit thong tin CSI-RS-ConfigNZP theo phuong an cla
hinh 12.

Hinh 14 minh hoa quy trinh dé truyén thong tdng sb lugng cdng angten heo mot
phuong an.

Hinh 15 minh hoa quy trinh dé truyén thong tong s6 luong cong dngten theo
mot phuong &n khéc.

Hinh 16 minh hoa quy trinh dé x4c dinh tdng sb lwong cong angten theo mot
phuong an.

Hinh 17 minh hoa quy trinh dé xac dinh téng s lugng cbng angten theo mot
phuong an khéc.

MO ta chi tiét sang ché
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Céc phuong an minh hoa cua sang ché s& dugc mo ta mot cach déy da hon sau
day voi tham chiéu dén cac hinh v& kém theo, trong d6 cac phuong an minh hoa cta
sang ché dugc thé hién. Trong toan b céc hinh v& va phan mo ta chi tiét, trir khi dugc
mo ta khéc di, thi céc sé chi dan trén hinh v& gidng nhau duoc hiéu la d& cép dén céc
phan tir, cc du hiéu va cac cdu trac gidng nhau. Khi mé ta cac phuong 4n minh hoa,
phﬁn md ta chi tiét vé cac cdu hinh hodc cac chitc ning da dugc biét dén co thé duoc

lwgc bd nhdm ngan gon va rd rang.

Hon nita, phan md ta duge mo ta ¢ day lién quan dén mang truyén thong khong
day, va hoat dong dugc thuc hién trong mang truyén thong khong day co thé dugc
thuc hién trong quy trinh diéu khién mang va truyén di liéu bdi hé théng ding dé diéu
khién mang khong day, vi du, tram co s0, hoédc co thé duoc thuc hién trong thiét bi

nguoi dung dugc két ndi voi mang truyén thong khong day.

Nghia 1a, 10 rang réng cac hoat dong khac nhau, ma dugc thyc hién dé truyén
thong v6i thiét bi d4u cubi trong mang duoc tao thanh tir cac nit mang bao gbm tram
co so (Base Station, BS), co thé thuc thi bai BS hodc cdc nut mang khac ngoai trir BS.
‘BS’ ¢6 thé duogc thay thé béng cac thuat ngfr, chrfmg han nhu tram ¢ dinh, nat B, nut
B tién hoa (evolved Node B, eNB), diém truy cip (Access Point, AP) va thudt ngfr
twong tu. Ngoai ra, ‘thiét bi d4u cudi’ c6 thé duoc thay thé bang cac thuat ng, chang
han nhu thiét bi nguoi dung (User Equipment, UE), tram di dong (Mobile Station,
MS), tram thué bao di dong (Mobile tram thué bao, MSS), tram thu€ bao (Subscriber
Station, SS), tram phi AP (non-AP station, non-AP STA) va thuét ngir tuong tu.

Céc thuét ngir dugc su dung dé mo ta cdc phuong 4n cla sang ché dugec mo ta
qua céac tai liéu chuin LTE/LTE cai tién (LTE-A) 3GPP, trir khi dugc néu khac di. Tuy
nhién, didu nay chi 1a tinh kha thi v& kinh té va lam rd phan mo td. Can hicu rang tng
dung ctia cac phuong 4n cua sang ché khong bi giéi han & hé théng dua vao chun

LTE/LTE-A hodc cc chudn sau.

Hinh 1 minh hoa céc thiét bi khong diy theo mot phuong an cla sang ché, va cu
thé 1 thiét bi ngudi ding (UE) 100 va nit B tién hoa (eNB) 120. UE 100 ¢6 thé twong
g v6i thiét bi nhan duong xudng va/hodc thiét bi truyén dan duong Ién, va eNB 200
c6 thé tuong tng vai thiét bi truyén din duong xudng va/hodc thiét bi nhan dudng Ién.

UE 100 c6 thé bao gdm bd xtr Iy 102, bd nhé 104, bd thu phat 106 va bd phan

7
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dngten 108. BO phan dngten 108 co thé duoc ghép ndi voi mot hodc nhiéu angten tu
110-1 dén 110-N. Mot hodc nhidu cdng dngten c6 thé 1dn lugt duge két hop véi mot

hodc nhiéu dngten trong s6 mot hodc nhiéu angten tr 110-1 dén 110-N.

Bo xir Iy 102 xt 1y céc tin hidu lién quan dén dai tin co s6, va c6 the bao gdbm
bd phan xir Iy 16p cao hon va bd phén xir ly 16p vét Iy. B phén xir ly 16p cao hon ¢6
thé xir 1y cc hoat dong lién quan dén 16p didu khién truy cép phuong tién (Medium
Access Control, MAC), 16p diéu khién tai nguyén vo tuyén (RRC) hoic 16p cao hon so
voi cac 16p nay. BO phan xur ly 16p vat ly ¢o thé xir 1y cac hoat dong cta 16p vat ly
(physical, PHY) (vi dy, xu ly tin hi€u truyén dan duong 1én hodc xu 1y tin hiéu nhén
dudng xudng). Bo xtr 1y 102 ¢6 thé diéu khién cac hoat dong tong thé cia UE 100,
ngoai viéc xi ly céc tin hiéu lién quan dén dai tin co so. Cac hoat dong dugc thuc hién
bdi bo xt ly 102 ¢o thé duoc thuc hién béng cach thuc thi cac 1€nh chuong trinh may

tinh dugc luu trit trong bd nhg 104.

Bo6 nhé 104 c6 thé bao gdm bd nhé kha bién ching han nhu bd nhé truy cap
ngau nhién dong (Dynamic Random Access Memory, DRAM) va bd nh¢ khong kha
bién chéng han nhu b nhé tia chdp hodc bd nhé chi doc (Read-Only Memory, ROM).
B6 nhé 104 c6 thé Twu trit thong tin duoc xir Iy boi by xtr Iy 102, va phan mém, hé
diéu hanh (operating system, OS), cac ing dung hodc dang tuong tu dugc két hop voi
cac hoat dong cta UE 100, va co thé bao gém cac thanh phﬁn, chéng han nhu by dém

hoic thanh phén twong tu.

B thu phat 106 dugc ghép ndi voi bo phan dngten 108 va co thé bao gdbm bd
truyén tan s6 vo tuyén (Radio Frequency, RF) va bo nhén RF. B phéan angten 108 co
thé duoc ghép néi dién voi N angten vat Iy tir 110-1 dén 110-N, trong do N 16n hon
hodc bing 1. UE 100 c6 thé hd tro truyén va/hodc nhan da du vao da dau ra (MIMO)

khi cac angten dugc ghép ndi v6i bd phéan angten 108.

eNB 120 c6 thé bao gém bo xur 1y 122, bd nhd 124, b thu phat 126 va bd phan
angten 128. B phén angten 128 ¢o thé duogc ghép ndi véi mot hodc nhiéu angten tir
130-1 dén 130-M. Bo xr ly 122, bd nhé 124, bd thu phat 126 va bd phan angten 128
cia eNB 120 lan luot twong tu v6i b xur ly 102, by nhé 104, bo thu phat 106 va bd
phén angten 108 cua UE 100, va theo d6 cac phan mo ta vé chung dugc luge bo nham

ngan gon.
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B6 phan dngten 128 c6 thé dugc ghép ndi dién voi M angten vat 1y tir 130-1 dén
130-M, trong d6 M 16n hon hodc bang 1 va khong cdn phai bang sb luong angten N
ctia UE 100. eNB 120 ¢6 thé hd tro truyén MIMO va/hodc nhan MIMO khi cac angten
dugc ghép nbi voi bo phan dngten 128. Mot hodc nhidu céng angten co thé 1an luot
duoc két hop véi mot hodc nhiéu dngten trong s& mot hodc nhiéu angten tir 130-1 dén

130-M.

Hinh 2 va hinh 3 13n luot minh hoa céc cdu trc kiéu 1 va kiéu 2 cia khung vo
tuyén ctia hé théng LTE 3GPP. Trong hé thdng truyén thong goi khong day ghép kénh
phén chia theo tan sd truc giao (Orthogonal Frequency Division Multiplexing, OFDM)
di dong, cudc truyén dan duodng l1én hodc cudc truyén dan duong Xuéng dugc thuc hién
dua vao bd phan khung con. Mot khung con dugce xac dinh dudi dang khoang thoi
gian dinh trudc bao gbm céc ky hiéu OFDM. Khung vo tuyén kiéu 1 dugc ap dung vao
truyén thong song cong phén chia theo tan sd (Frequency Division Duplex, FDD) LTE
3GPP, va khung v tuyén kiéu 2 duoc ap dung vao truyén thong song cong phan chia

theo thoi gian (Time Division Duplex, TDD) LTE 3GPP.

Hinh 2 minh hoa c4u tric khung v6 tuyén kiéu 1. Mt khung v tuyén dugc tao
thanh tir 10 khung con, va mft khung con duoc tao thanh tir 2 khe trong mién thoi
gian. Thoi gian dugc danh dé truyén mot khung con 1a khoang thoi gian truyén
(Transmission Time Interval, TTI). Vi du, d6 dai cua mot khung con 1a 1 ms, va do dai
ctia mot khe 13 0,5 ms. Mot khe c6 thé bao gdm nhiéu ky hi¢u trong mién thoi gian. Ky
hidu nay c6 thé 1a ky hiéu ghép kénh phén chia theo tan sb truc giao (OFDM) trong
truyén dan duong xudng, hodc c6 thé 1a ky hiéu da truy cap phén chia theo tan sd song
mang don (Single Carrier-Frequency Division Multiple Access, SC-FDMA) trong

cudc truyén din dudng 1én, nhung cac phuong an nay khong bi gidi han ¢ do.

Hinh 3 minh hoa céu tric khung vo tuyén kidu 2. C4u trac khung v tuyén kiéu
2 dugc tao thanh tir 2 ntra khung, va mdi nira khung c6 thé dugc tao thanh tir 5 khung
con, khe thoi gian din huéng duong xudng (Downlink Pilot Time Slot, DWPTS),
khoang thoi gian bao vé (Guard Period, GP) va khe thoi gian dan huéng duong 1én
(Uplink Pilot Time Slot, UpPTS). Gidng nhu cau trac khung vo tuyén kiéu 1, mot
khung con dugc tao thanh tir 2 khe. DWPTS dugc su dung cho viéc tim kiém 6 ban

dau, déng bo hoa hodc danh gia kénh trong UE, ngoai vigc truyén va nhan dir li¢u.

9
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UpPTS duge st dung cho viéc danh gi kénh va dong bo hoa truyén dan duong 1én véi
thiét bi diu cudi, trong eNB. GP 1a khoang thoi gian gitta cude truyén thong duong 1én
va cudc truyén thong dudng xubng, dé loai bd nhiu dugc tao ra trong duong lén do do
tré da duong dan cla tin hiéu duong xubng. DWPTS, GP va UpPTS co thé con dugc

goi la cac khung con dédc biét.

Hinh 4 minh hoa céu triic ciia khung con ctia khung vo6 tuyén 3GPP, chéng han
nhu khung vo tuyén kiéu 1 va kiéu 2 1an luot dugc minh hoa trén hinh 2 va hinh 3.
Khung con bao gdm khe thir nhét va khe thir hai.

S6 lugng ky hiéu c6 trong khe co thé khéc theo thiét lap tién t6 tudn hoan (CP).
Thiét 18p CP c6 thé bidu thi CP dugc kéo dai va CP binh thudng. Trong truong hop CP
binh thuong, sb luong ky hiéu co trong mot khe ¢ thé 1a 7, nhu duoc thé hién trén
hinh 4. Trong truong hgp CP dugc kéo dai, do dai cua mot ky hiéu dugc kéo dai va do
do6, s6 luong ky hiéu c6 trong mot khe ¢6 thé 1a 6. Khi kich thuéc cua 6 16n, hodc khi
trang thai kénh khong 6n dinh chéng han nhu khi UE di chuyén nhanh hodc tuong tu,
thi CP duoe kéo dai c6 thé duge sir dung dé giam bt nhiu giita cac ky hiéu.

Trong mang ludi tai nguyén cta hinh 4, mot khe twong ung v6i 7 ky hiéu trong
mién thoi gian, twong ung voi trudng hop CP binh thuong. Trong mién tan s6, bang
thong hé thng duoc x4c dinh la s6 nguyén (N) nhén véi khéi tai nguyén (Resource
Block, RB), bang thong hé théng dudng xudng dugc biéu thi bdi thong s6 Npr, va
bang théng hé théng duong 1én dugce bidu thi boi thong sé Nyr. Khéi tai nguyén la don
vi cap phat tai nguyén, va c6 thé tuong Gng véi céc ky hiéu (vi dy, 7 ky hiéu khi CP
binh thuong dugce st dung) cia mot khe trong mién thoi gian va cdc séng mang con
lién tiép (vi du, 12 séng mang con) trong mién tAn s6. Mdi phén ti trong mang ludi tai
nguyén dugc goi la phan tir tai nguyén (Resource Element, RE). Mot RB ¢6 12x7 RE
khi CP binh thuong dugc st dung, va c6 12x6 RE khi CP dugc kéo dai dugc st dung.

Mang ludi tai nguyén cta hinh 4 ¢6 thé duoc ap dung tuong tu vao khe duong
Ién (trong d6 mdi ky hiéu c6 thé 1a ky hiéu SC-FDMA) va khe dudng xudng (trong do
mdi ky hiéu c¢6 thé 1a ky hiéu OFDM). Ngoai ra, mang lu6i tai nguyén cta hinh 4 c6
thé duogc 4p dung twong ty vao khe cia ciu trac khung vo tuyén kiéu 1 duogc thé hién
trén hinh 2 va vao khe ciia cdu tric khung vo tuyén kicu 2 duge thé hién trén hinh 3.

Hinh 5 minh hoa cdu trac ctia khung con duong xudng. Mot vai ky hieu OFDM
10
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(vi dy, 3 ky hiéu OFDM) dugc b tri & phéan phia trudc cua khe thu nhat trong mot
khung con ¢0 thé tuong ng véi ving diéu khién ma kénh diu khién dugc cip phat
cho d6. Céc ky hiéu OFDM con lai twong Gng v6i ving dir ligu ma kénh chia s¢ duong

xudng vét ly (Physical Downlink Shared Channel, PDSCH) duoc cAp phat cho do.

Céc kénh diéu khién duong xudng dugc st dung trong hé théng LTE 3GPP c6
thé bao gdm kénh chi béo dinh dang diéu khién vat Iy (Physical Control Format
Indicator Channel, PCFICH), kénh diéu khién duong xudng vét 1y (Physical Downlink
Control Channel, PDCCH), kénh chi bao y€u cAu 13p lai tu dong lai vat ly (Physical
Hybrid automatic repeat request Indicator Channel, PHICH) va kénh twong tu. Ngoai
ra, kénh diéu khién duong xudng vat Iy nang cao (EPDCCH) c6 thé dugc truyén dén

cac UE boi eNB trong vung dit liu.

PCFICH dugc truyén trong ky hiéu OFDM thir nhét cta khung con, va c6 thé
bao gdm thong tin dugc két hop véi s6 lwgng ky hiéu OFDM dugc st dung trong cude

truyén dan kénh diéu khién trong khung con.

PHICH 1 phan hdi déi véi cudc truyén din duong lén, va bao gdm thong tin
bao nhan yéu cdu lip lai tw dong lai (Hybrid Automatic Repeat Request
Acknowledgement, HARQ-ACK).

Thong tin didu khién duoc truyén thong qua (E)PDCCH dugc goi la thong tin
didu khién duong xudng (Downlink Control Information, DCI). DCI bao gbdm thong
tin 14p lich duong lén hodc duong xudng, hodc co thé bao gdm thong tin diéu khién
khac dua vao cac muc dich khac nhau, chéng han nhu lénh dé diéu khién cong suét
truyén dudng 1én ddi v6i nhom UE hodc dang tuong tw. eNB xac dinh dinh dang
(E)PDCCH dua vao DCI dugc truyén dén UE, va chi dinh kiém tra du tudn hoan
(Cyclic Redundancy Check, CRC) cho thong tin didu khién. CRC duoc tao mit na véi
mi dinh danh tam thoi mang vo tuyén (Radio Network Temporary Identifier, RNTI),
dya vao nguoi dung hodc muc dich cta (E)PDCCH.

Khi (E)PDCCH danh cho UE dinh truéc, thi CRC c6 thé du’dc tao mat na voi

RNTI cho 6 (cell-RNTI, C-RNTI) cia UE. Theo cach khic, khi PDCCH danh cho

thong di€p tim goi, thi CRC ¢o thé duoc tao mit na v6i ma dinh danh chi bo tim goi

(Paging Indicator Identifier, P-RNTI). Khi PDCCH danh cho khéi thong tin hé théng

(System Information Block, SIB), thi CRC ¢6 thé duoc tao mat na v6i ma dinh danh
11
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thong tin hé théng va RNTI thong tin hé théng (system information RNTI, SI-RNTT).
Dé bidu thi phan hdi truy cip ngau nhién ddi véi cude truyén dan phan mao dau truy
cap ngau nhién cua UE, CRC c¢6 thé duoc tao mit na v&i RNTI truy cép ngau nhién

(random access-RNTIL, RA-RNTI).

Hinh 6 minh hoa cu tric cua khung con duong 1én. Khung con dudng lén c6
thé duoc tach thanh ving diéu khién va ving dir lidu trong mién tan sb. Kénh diéu
khién duong l1én vat ly (Physical Uplink Control Channel, PUCCH) bao gbm thong tin
diéu khién duong 18n co thé dugc cap phét cho ving diéu khién. Kénh chia sé duong
1én vt ly (Physical Uplink Shared Channel, PUSCH) bao gdm dit liéu nguoi dung ¢
thé dugc cip phat cho ving dit liéu. PUCCH cho mdi UE c6 thé duge cip phat cho cdp
khdi tai nguyén (cap RB) trong khung con. Cac khéi tai nguyén co trong cap RB ¢ thé
chiém cac song mang con khéac nhau trong hai khe. Piéu nay biéu thi rang cip RB ma

duogc cap phat cho PUCCH dugc nhay tdn sd & bién khe.

Hinh 7A va hinh 7B 1a cac so dd minh hoa viéc 4nh xa tai nguyén céc tin hiéu
tham chiéu thong tin trang thai kénh (CSI-RS) trong cac khéi tai nguyén ctia khung
con duong xubng. Hinh 7A minh hoa viéc 4nh xa tai nguyén CSI-RS trong cdp RB
trong truong hop CP binh thuong, va hinh 7B minh hoa anh xa tai nguyén CSI-RS
trong cap RB trong trudng hop CP dugc kéo dai. Trén hinh 7A va hinh 7B, cdc vi tri
cia ving didu khién, RE tin hiéu tham chiéu cho 6 cu thé (Cell-specific Reference
Signal, CRS) va RE tin hiéu tham chiéu giai diéu bién (Demodulation Reference
Signal, DM-RS) dugc minh hoa, ngoai vi tri cua cac RE ma CSI-RS dugc anh xa dén
do.

Mic du hinh 7A va hinh 7B minh hoa RE ma CRS dugc anh xa dén d6 khi 2
cdng dngten CRS dugce st dung (nghia 1, cbng angten s6 0 va cbng angten s 1),
nhung séng ché c6 thé khong bi gi6i han & do, va cac phuong 4n cla sang ché c6 thé
dugc ap dung tuong tu khi 1 CRS cdng angten (nghia 12, cbng angten sb 0) hoic 4
cdng angten CRS (nghia 13, cac cdng angten s6 0, 1, 2 va 3) duge st dung. Ngoai ra,
mic di hinh 7A va hinh 7B minh hoa ring viing diéu khién st dung ba ky hiéu OFDM
dAu tién, nhung sang ché c6 thé khong bi gi6i han & do, va cac phuong an cua sang ché
6 thé duoc ap dung tuong tu khi 1, 2 hodc 4 ky hiéu OFDM duoc st dung. Ngoai ra,
mic du hinh 6 va hinh 7 minh hoa rang DM-RS sir dung 2 nhém ghép kénh phéan chia

12
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theo ma (Code Division Multiplexing, CDM), nhung séng ché c6 thé khong bi gisi
han & do, va cac phuong an cua sang ché ¢co thé duoc ap dung tuong tu khi 1 nhom

CDM duogc st dung.

Chudi 71,n, (M) danh cho CSI-RS ¢6 thé duoc tao ra dua vao:

1 1
T, (M) = NG (1—-2-c(2m)) +jﬁ (1-2-c2m+1)),m Phuong
_ . NMaxDL trinh 1
-_ anw RB

trong do s biéu thi sb khe trong khung vo tuyén, / biéu thi s6 ky hiéu OFDM
trong khe tuong ung, c(i) bidu thi tri sb thr i ciia chudi s6 gid ngdu nhién 6 tri s61a 0
hodc 1, NJxPLbidu thi s lwong RB t6i da trong dwong xudng, va jlav—1 (can

béc hai duong cua -1).

Chudi CSI-RS ¢6 thé dugce tao ra bﬁng cach tao cu hinh phﬁn thuc va phé“m a0
thong qua chudi gia ngdu nhién, va bang cach thuc hién viéc chuan héa ma nhan moi
ting phén véi 1/72. O day, chudi gia ngiu nhién c6 thé dugc tao cau hinh nho st dung
chudi Gold c6 do dai 12 31. Do d6, vi sb hang 1-2¢(i) c6 thé ¢6 tri s6 1a 1 hodc —1, nén
phin thuc st dung chudi thir 2m ma tuong Gng v6i sb chén, va phan do s dung chudi
thir 2m+1 ma tuong g véi s 18. Chudi gia nglu nhién c(i) c6 thé dugce khoi tao dwa
vao:

Phuong
Conit =220 (7 (s + D+ 1+ 1) - Q- NF'+D+2-Nip' +Nep 545

trong d6 NS c6 thé 12 s6 nguyén nam trong pham vi tir 0 dén 503, va c6 thé
twong tng véi ma dinh danh 4o cho CSI — RS ma dwoc bdo hiéu tir 1&p cao hon,
ho#c theo cach khac c6 thé cé tri s6 gidng voi NfEH ma 1a ID 6 vat ly (physical cell T
D, PCI), va trong d6 Ncp 1a 1 khi CP binh thuong duoc st dung, va la 0 khi CP duge k
¢o dai dugc st dung.

Chudi CSI-RS duoc tao ra nhu dugc md ta & trén co thé duoc anh xa dén RE

dua vao so do cap phat sau, va c6 thé duoc truyén.

CSI-RS ¢6 thé c6 mot hodc nhidu ciu hinh CSI-RS cho mdi 6. Céu hinh CSI-

13
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RS c6 thé bao gdm cdu hinh CSI-RS cong suit truyén khac khong (Non-Zero
transmission Power, NZP) ma twong tmg v6i vi tri cia RE ma CSI-RS duoc truyén
qua do dén UE ctia mdi 6 (hodc ctia mdi dau vo tuyén tu xa (Remote Radio Head,
RRH)), hodc ¢co thé bao gdm cau hinh CSI-RS cong sut truyén bing khong (ZP) dé
lam cam viung PDSCH tuong Gng véi cudc truyén dan CSI-RS cua 6 (hoiac RRH) lién
ké.

Trong cac cu hinh CSI-RS NZP, mot hodc nhidu céu hinh c6 thé dugc bao hiéu
cho mdi UE cua 6 tuwong tng. Viéc bdo hi€u co thé duoc thuc thi thong qua bao hiéu
16p cao hon (vi du, RRC). Thong tin dugc bao hi¢u cho UE c¢6 thé bao gdm thong tin
dém céng 2 bit (vi dy, thong s antennaPortsCount) biéu thi xem liéu s6 luong céng
angten CSI-RS 12 1, 2, 4 hay 8, va thong tin céu hinh tai nguyén 5 bit (vi du, thong s6
resourceConfig) dugc s dung dé xéac dinh vi tri cia RE ma CSI-RS dugc anh xa dén

d6. N6i chung, cau hinh CSI-RS ¢6 thé duoc goi 1a cu hinh tai nguyén.

Thong tin cAu hinh tai nguyén 5 bit, ma dugc st dung dé xac dinh vi tr ctia RE
ma CSI-RS duoc 4nh xa dén do, co thé biéu thi mau hinh CSI-RS (nghia 13, cac vi tri
cta cac RE CSI-RS) ma duogc tao chu hinh cho mdi tri sb biéu thi ) lugng CSI-RS.
Hinh 8A bao gdm bang 1 thé hién cach miu hinh CSI-RS c6 thé dugc tao cau hinh cho
1 hodc 2, 4 hoic 8 CSI-RS khi CP binh thuong duge st dung. Hinh 8B bao gém bang
2 thé hién cach mau hinh CSI-RS c6 thé dugc tao cAu hinh cho 1 hoic 2, 4, hodc 8
CSI-RS khi CP duoc kéo dai dugce su dung.

Trén bang 1, ba muoi hai mau hinh CSI-RS dugc xic dinh khi s& lugng cong
dngten 1a 1 hodc 2. Muoi sau mau hinh CSI-RS dugc xac dinh khi sb luong céng
angten 12 4. Tam mAu hinh CSI-RS duogc xac dinh khi s6 lugng cong angten 1a 8. Hinh
7A minh hoa cac mau hinh CSI-RS dya vao sé chu hinh CSI-RS va sé luong cong
CSI-RS trén bang 1.

Trén bang 2, hai muoi tam mau hinh CSI-RS dugc xac dinh khi sd luong céng
dngten 1a 1 hodc 2. Mudi bén miu hinh CSI-RS duoc xdc dinh khi s6 lugng cong
angten 13 4. By mau hinh CSI-RS dugc xac dinh khi s6 lugng cong angten 1a 8. Hinh
7B minh hoa cac mau hinh CSI-RS dua vao sé chu hinh CSI-RS va sb lugng céng
CSI-RS trén bang 2.

Trong cac muc nhép dang (s6, chit cdi) ctia hinh 7A va hinh 7B, 56 ndm trong
14
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pham vi tir 0 dén 31 va biéu thi sb ciu hinh CSI-RS, va chi cdi biéu thi sb céng angten
CSI-RS. Cu thé 13, ‘A’ biéu thi ring RE twong Gng dugc st dung cho cude truyén dan
CSI-RS qua cac s6 cong angten CSI-RS {15, 16}, ‘B’ biéu thi rang RE tuong tng
dugc stir dung cho cudc truyén din CSI-RS qua céac s6 cong angten CSI-RS {17, 18},
‘C’ biéu thi ring RE tuong tmg duoc st dung cho cudc truyén ddn CSI-RS qua cac s6
cbng angten CSI-RS {19, 20}, va ‘D’ bidu thi ring RE tuong tng dugc st dung cho
cudc truyén dan CSI-RS qua céc s cong angten CSI-RS {21, 22}. CSI-RS dugc
truyén théng qua 2 cdng angten ma st dung vi tri RE ddng nhét c¢6 thé dugc ghép kénh
nho st dung so 6 CDM dua trén ma che truc giao (Orthogonal Cover Code, 0CC),

va do d6 ¢6 thé duge phan biét v6i nhau.

Vi du, khi thong tin dém cong 2 bit biéu thi bdn cong, thong tin cAu hinh tai
nguyén 5 bit biéu thi 0, va CP binh thuong dugc st dung cho truong hop FDD+TDD,
hinh 7A thé hién rang cac CSI-RS dugc truyén trong RB thu nhét cia cip RB trén
RE(9,5) va RE(9,6) nho st dung cac sb cong ‘A’={15, 16} va trén RE(4,5) va RE(4,6)
nho st dung céc sd cong ‘B’={17, 18}. Khi thong tin dém cong 2 bit biéu thi tam
cbng, thong tin cAu hinh tai nguyén 5 bit bicu thi 1, va CP binh thuong duoc sir dung
cho truong hgp FDD+TDD, hinh 7A thé hién rang cac CSI-RS dugc truyén trong RB
thir hai ciia ¢ip RB trén: RE(11,2) va RE(11,3) nh st dung céc sd cong ‘A’={15, 16},
RE(5,2) va RE(5,3) nho st dung céc s6 cong ‘B°={17, 18}, RE(10,2) va RE(10,3) nh&
str dung cac sb cong ‘C’={19, 20}, va RE(4,2) va RE(4,3) nho st dung cac s6 cong
‘D’={21, 22}.

CAu hinh CSI-RS cong suét bang khong (Zero Power, ZP) ¢6 thé duoc tao cau
hinh dudi dang thong tin anh xa bit 16 bit khi s6 luong céng angten CSI-RS 1a 4. Vi
du, khi sb luong cong angten CSI-RS 12 4 trén bang 1 hodc 2, thi mdi cu hinh trong s
céc chu hinh CSI-RS c6 thé twong tmg v6i mot bit cua anh xa bit 16 bit. Mai tri sb bit
(nghia 13, 0 hodc 1) cuia 4nh xa bit c6 thé duoc bao hiéu trong RE tuong tng bing cach
phan biét truong hop trong do ZP CSI-RS dugc truyén bang cach lam cdm PDSCH
tuong trng va4i cudc truyén dan CSI-RS ctia 6 hodc diém truyén/nhan lién ké, va truong

hop trong d6 ZP CSI-RS duoc truyén ma khong lam cam PDSCH.
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Dua vao (k’, I') dugc x4c dinh dua vao s6 luong cong angten va s6 cAu hinh
CSI-RS, va tri sb ctia ns mod 2 (0 hodc 1) (nghia 13, liéu chi sb khe 1a chan hay 18), RE

ma CSI-RS duoc 4nh xa dén d6 c6 thé dugc x4c dinh boi:

® _ / p
Qe =W Tip, (M ), trong do

(—0 dsivéi p € {15,16},tién td tuan hoan binh thudng
—6 doivei p € {17,18], tién 6 tuan hoan binh thwong
—1 ddivei p € {19,203}, tién t6 tudn hoan binh thwong
—7 doivei p € {21, 22}, tién t6 tudn hoan binh thuong
—0 doivoi p € {15, 16}, tién t6 tudn hoan dugc kéo dai
—3 d6ivéi p € {17,18}, tién t6 tudn hoan dugc kéo dai
—6 dsivéei p € {19, 20}, tién t6 tudn hoan dugc kéo dai
\—9 d6ivéi p € {21,22},tién t6 tudn hoan dugc kéo dai

k =k' +12m + 4

Phuong trinh 3

' d6ivdi cac ciu hinh CSI-RS tir 0 dén 19, tién t6 tuan hoan binh thuong
I =1'+420" d8ivéi cac cAu hinh CSI-RS tir 20 dén 21, tién t6 tuan hoan binh thuong
I d6ivédi cac cAu hinh CSI- RS tir 0 dén 27, tién t6 tudn hoan dwoc kéo dai

Lt}

; 1  dsivei p € {15,17,19,21} ,
W = 174 . ) =
PT(-DY ddivei p € {16,18,20,22}

DL
m=0,1,.., Ny —1,

Nmax,DL_NDL
m =m+ l_&B_Z_RB_ ’

Trong phuong trinh 3, ag’l) biéu thi ky hiéu c6 tri s6 phtrc tap ma dwoc anh
xa dén chi s6 cong dngten p, chi s§ séng mang con k, va chi s6 ky hiéu OFDM [, va
" ¢6 thé dwoc xac dinh & dang tich s6 cia chudi CSI — RS - 7, (m") (chang han nhw
dwoc tao ra nho st dung phwong trinh 1 & trén) va 0CC wy'.
Tuy nhién, cac hinh v& tr hinh 7A dén hinh 8B khoéng mo ta cach dé xu ly
truomg hop khi sé lugng cdng angten 16n hon tam.
Khi sb luong céng dngten 1a 12 hodc 16, thi danh sich gém mdt hodc nhiéu

thong tin NZP-ResourceConfig-rl3 (sau day dugc goi la cdac thong tin
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ResourceConfigrl3) c6 thé dugc cdp dé sip xép NS cduhinh CSI—
RS trong ciing khung con, trong d6 N)%: > 1.Cac cau hinh CSI —

RS dwoc danh s6 tir 0 dén NSS! — 1, trong d6 0 twong tng véi cau hinh CSI —

RS dwoc biéu thi béi thong tin resourceConfig — r11 hoac resourceConfig —

r10 dwoc cip cho UE,va 1 ... NEI — 1 bidu thi cdu hinh CSI-RS dugc bicu thi boi

cac thong tin ResourceConfig-r13 lién tiép duoc cp cho UE.

Khi téng s6 lugng cdng angten P 12 12 hodc 16, thi tbng sb lugng cong dngten P
c6 thé duoc xac dinh theo NSI. Cu thé 13, khi NS/ = 3, mdi cdu hinh CSI — RS ap
dung vio bon cdng, va tdng s6 lwong cOng dngten P 1a 12, va cac cdu hinh CSI — RS
thtr nhat, thi hai va th ba 1an lwot biéu thi CSI — RS can dwoc truyén thong nho
st dung cac cdng {15,16,17,18}, cac cdng {19,20,21,22} va cac cong {23,24,25,26}.
Khi NSSI = 2, thi mdi cdu hinh CSI-RS 4p dung vao tim cdng, va téng s6 lugng cong
angten P 1a 16, va cdc cu hinh CSI-RS tht nhat va thit hai 14n lugt biéu thi CSI-RS ca
n duge truyén théng nho st dung cac cong {15,16,19,20}, cac cong {17,18,21,22}, céc
cbng {23,24,27,28} va cac cong {25,26,29,30}.

Céc phuong an dé cap dén viéc xac dinh téng sb luong céng angten P khi téng

s6 luong cong dngten P 16n hon 16.

Theo mot phuong an, khi tbng sb lugng cong dngten P 16n hon 16, thi danh
sach nzp-resourceConfigList-r13 ctia mot hodc hai thong tin trong s6 cac thong tin
ResourceConfig-r13 dugc theo sau boi nzp-resourceConfigListExt-r14 cua mot hodc
nhiéu thong tin ResourceConfig-r13 bd sung, cac danh sach nay dugc két hop v6i nhau
dé tao ra danh sach dugc két hop cla cac thong tin ResourceConfig-rl3. Sd lugng
NESI cAu hinh CSI-RS trong cing khung con bang 1 cdng v6i s lugng cau hinh CSI-

RS dugc bidu thi trong danh sach dugc két hop ctia cac thong tin ResourceConfig-r13.

Céc cAu hinh CSI-RS duoc danh s tir 0 dén NSS! — 1, trong d6 0 twong (g
v&i ciu hinh CSI — RS dwoc biéu thi béi thong tin resourceConfig — r11 hoac
resourceConfig — r10 dwoc cap cho UE,va 1 ... N — 1 biéu thi cau hinh CSI -
RS dwoc biéu thi béi cac thong tin ResourceConfig — r13 lién tiép trong danh sach
dwoc két hop cia cac thong tin ResourceConfig — r13. M6i cdu hinh CSI — RS 4p

dung vao NS5, c6ng angten, trong d6 Nyofys 1a mot trong s6 4 hodc 8. Theo cac
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phuong 4n, s8 lwong c6ng trén mdi cdu hinh CSI — RS Nyof,s duge truyén thong nho
sir dung thong tin dém céng 2 bit dugc tham chiéu & trén, ma cé thé dugc truyén thon

g trong thong s6 antennaPortsCount-r11.

Hinh 9 13 bang 3 thé hién cdc cAu hinh duogc hd trg cho Njyies va NG, va thé
hién cch ma téng s6 lwong cdng dngten P c6 thé dwgc xac dinh tir s6 lwong NSS!

cAu hinh CSI — RS. Téng s6 lwong céng dngten P bang Nyotes X Nygy .

Céc tin hiéu tham chiéu CSI dugc truyén trén 1, 2, 4, 8, 12, 16, 20, 24, 28, 32,
40, 48 hoac 56 céng angten nho 1an luot st dung céc cong {15}, {15,16}, {15,...,18},
{15,...22}, {15,..,26}, {15,..30}, {15,..,34}, {15,..,38}, {15,....42}, {15,...,46},
(15,...,54}, {15,..,62}, va {15,..,70}. Mdi céu hinh CSI-RS tuong tmg véi mot chu
hinh trong sd cac c4u hinh ndm trong pham vi tir 0 dén 19 trén bang 1 ddi v6i cac cudce
truyén thong dugc thuc hién nho sir dung tién t§ tuan hoan binh thuong, va tuong Gmg
v6i mot cdu hinh trong sb cac ciu hinh ndm trong pham vi tir 0 dén 15 trén bang 2 dbi

v6i cac cudce truyén thong duogc thuc hién nhd st dung tién to tuan hoan duge kéo dai.

Néu thong sb 16p cao hon NZP-TransmissionComb khong dugc tao cAu hinh,
thi NSS! c4u hinh CSI-RS duy nhét (tir bang 1 di véi tién t6 tudn hoan binh thudng va
tir bang 2 dbi véi tidn t6 tudn hoan dugc kéo dai) duge két hop dé hd tro 12, 16, 20,
24,28 hodc 32 céng angten.

Péi véi cac tin hiéu tham chiéu CSI st dung nhiéu hon mudi sau cong angten,
khi thong sb 16p cao hon NZP-TransmissionComb dugc tao cAu hinh, thi sb lugng cAu
hinh CSI-RS duy nht tir bang 1 dbi véi tién 6 tudn hoan binh thuong va tir bang 2 doi
v6i tidn t6 tudn hoan duoc kéo dai ma dugc két hop dé tao ra 20, 24, 28 hodc 32 cong
angten co thé nho hon hoic bang » e . Sb luong cong dngten trong mdi cAu hinh CSI-

csI

RS duy nhét nay la boi s nguyén cua Nyores- Céc tin hi€u tham chiéu CSI ¢6 thé chi
duoc x4c dinh cho khoang cach séng mang con Af= 15Khz.

Hinh 10 thé hién cac phin tir thong tin CSI-RS-ConfigNZP (CSI-RS-
ConfigNZP-r11) (trong ky hiéu ca phéap triru tugng mot (Abstract Syntax Notation
One, ASN.1) nhu dugc xac dinh boi khuyén nghi ITU-T X.680 cua Lién minh Vién
thong Qudc té (International Telecommunication Union, ITU)) ma biéu thi cdu hinh

CSI-RS st dung cong suét truyén khac khong ma E-UTRAN c6 thé tao c4u hinh trén
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tn s6 phuc vu. Nhu dugce thé hién trén bang 3, 40, 48 va 56 cdng angten c6 thé duoc
hd tro dudi dang tong sb luong cbng angten ma khong thay ddi cac phan tir thong tin
CSI-RS-ConfigNZP IE (vi du, cac phin tr NZP-ResourceConfig-r13). CSI-RS-
ConfigNZP IE la cAu hinh CSI-RS st dung cong suét truyén khac khong ma E-
UTRAN c¢6 thé tao cu hinh trén tin sb phuc vu.

Hinh 11 bao gdm bang 4 md ta cua cac trudong cia CSI-RS-ConfigNZP cia
hinh 10. Trén bang 4, “TS 36.211” dé cap dén mang truy cip vO tuyén nhom thong s6
k¢ thuét ctia du 4n déi tac thé hé tht 3 (3rd Generation Partnership Project, 3GPP);
truy cép vO tuyén mit d4t toan cAu tién hoa (Evolved Universal Terrestrial Radio
Access, E-UTRA); cic kénh vat 1y va dic diém ky thuat diéu bién, va “TS 36.213” dé
cip dén mang truy cap vo tuyén nhom thong s6 k§ thuat ctia 3GPP; truy cép vo tuyén

mit dat toan cdu tién héa (E-UTRA); dac diém k¥ thuat c4c thu tuc 16p vét ly.

Theo mot phuong an khac, khi tong sd luong cdng angten P 16n hon 16, thi
danh sach nzp-resourceConfigList-r13 ctia mét hodc hai thong tin ResourceConfig-r13
dugc theo sau boi nzp-resourceConfigListExt-ri4 ctia mot hodc nhiéu théng tin
ResourceConfig-r13 bd sung. S& lugng NSS! ciu hinh CSI-RS trong ciing khung con
bang 1 cdng voi s luong cdu hinh CSI-RS dugc biéu thi trong danh sach nzp-
resourceConfigList-r13 ctia mot hogc hai thong tin ResourceConfig-rl3 cong voi s6

lugng céu hinh CSI-RS dugce biéu thi trong nzp-resourceConfigListExt-r14.

Céc céu hinh CSI-RS dugc danh sb tir 0 dén NS5 — 1, trong d6 0 twong (ng
véi cu hinh CSI — RS dwoc biéu thi béi thong tin resourceConfig — r11 hodc
resourceConfig — r10 dwoc cip cho UE, 1 va 2 biéu thi cdu hinh CSI — RS duoc
biéu thi trong danh sach gdm mot hodc hai thong tin ResourceConfig —r13,va 3
... NESI — 1 biéu thi cAc cdu hinh CSI — RS dwoc biéu thi trong thong tin nzp —
resourceConfigListExt — r14. M&i c4u hinh CSI — RS 4p dung vao Nyj/.s cong

angten, trong d6 NS57,s 1a mot trong s6 4 hodc 8. Theo cdc phuong an, s6 lwong

c8ng trén mbi cu hinh CSI — RS NS1,s duoc truyén théng nho st dung thong tin dé
m cong 2 bit dugc tham chidu & trén, ma c6 thé duoc truyén thong trong thong s6 ante
nnaPortsCount-r11.

Theo mdt phuong an, nzp-resourceConfiglist-r13 co thé dugc st dung
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truge tién va nzp-resourceConfiglistExt-r14 can duoc st dung sau. Vi dy, trong
truong hop st dung 4 tai nguyén CSI-RS, tai nguyén CSI-RS thu nhat dugc bao hiéu
boéi CSI-RS-ConfigNZP-r11, c4c tai nguyén CSI-RS thu hai va thir ba duge bao hiu
boi nzp-resourceConfigList-r13, va tai nguyén CSI-RS thtr tw dugce bao hi€u boi nzp-

resourceConfigListExt-r14.

Nhu theo phuong an ¢ trén, bang cua hinh 9 thé hién céc cau hinh duoc hd trg ¢
ho NSIL,vaNS! vathéhién cich ma tong s6 lwong cong dngten P ¢6 thé duorc
xac dinh tir s6 lwong NSS! c&u hinh CSI — RS. Téng s6 lwong cdng dngten P bang

Ng3hs  NESL

Céc tin hiéu tham chiéu CSI dugc truyén trén 1, 2, 4, 8, 12, 16, 20, 24, 28, 32,
40, 48 hoic 56 cdng angten nho 1an lugt st dung cc cong {15}, {15,16}, {15,...,18},
{15,...,22}, {15,..,26}, {15,..30}, {15,..,34}, {15,..,38}, {15,...,42}, {15,...46},
(15,..,54}, {15,...,62}, va {15,..,70}. Mdi céu hinh CSI-RS twong tmg v&i mot clu
hinh trong s cc cdu hinh ndm trong pham vi tir 0 dén 19 trén bang 1 d6i véi cac cudce
truyén thong sir dung cac tidn t6 tudn hoan binh thudong, va mot cdu hinh trong s6 cac
cAu hinh ndm trong pham vi tir 0 dén 15 trén bang 2 ddi v6i cac cude truyén thong sir

dung céc tién to tuan hoan dugc kéo dai.

Néu thong s6 16p cao hon NZP-TransmissionComb khong dugc tao cAu hinh,
thi NSSI cAu hinh CSI-RS duy nhét (tir bang 1 ddi v6i cc cude truyén thong sir dung
céc tién td tudn hoan binh thudong hodc tir bang 2 ddi v6i céc cude truyén thong sir
dung c4c tién t6 tudn hoan dugc kéo dai) duge két hop dé hd tro 12, 16, 20, 24, 28

hodc 32 cong dngten.

Dbi v6i cac tin hiéu tham chiéu CSI str dung nhiéu hon mudi sdu céng angten,
khi théng sb 16p cao hon NZP-TransmissionComb dugc tao cAu hinh, thi sb luong cAu
hinh CSI-RS duy nhét tir bang 1 d8i véi tién t6 tudn hoan binh thuong va tir bang 2 dbi
véi tién td tudn hoan dugc kéo dai ma duogc két hop dé tao ra 20, 24, 28 hoic 32 céng
angten c¢6 thé nhod hon hodc bang Y NG luong cong angten trong mdi céu hinh CSI-
RS duy nhét nay 12 boi sb nguyén cua Njyres. Céc tin higu tham chiéu CSI ¢ thé chi

duogc x4c dinh cho khoang cach séng mang con Af= 15Khz.
Theo mét phuong an khéc, khi téng sd luong cdng dngten P 16n hon 8, thi

20



46060 21/51

NSS! > 1 cAu hinh CSI — RS trong cting khung con, dwgc danh s6 tir 0 dén N&T —1
,trong dé tri s6 0 twong tng véi muc nhap thi k dwoc tao ciu hinh clda danh sach
dwoc két hop ctia nzp — resourceConfigList — r13 vanzp — resourceConfigListExt
— 14, duoc két hop dé thu téng cong NSl x N5/ cong angten. Moi cdu hinh CSI
— RS trong t6 hop nay twong tng véi NS5k, , ma la mot trong s6 4 hodc 8 cong
sngten. Theo cic phrong 4n, s6 lugng cdng trén moi cdu hinh CSI — RS NSotes dug
¢ truyén thong nho st dung thong tin dém cdng 2 bit dugce tham chiéu & trén, ma c6 th
é duoc truyén thong trong thong s6 antennaPortsCount-r11. Trong danh sach duoc két
hop, nzp-resourceConfigList-r13 clia mot hodc hai thong tin trong s6 cac thong tin Res
ourceConfig-r13 dugc theo sau boi nzp-resourceConfigListExt-r14 cia mdt hodc nhié
u thong tin ResourceConfig-r13 bd sung khi nzp-resourceConfigListExt-r13 dugc tao

cau hinh.

Céc cdu hinh CSI-RS duoc danh s6 tir 0 dén NS — 1, trong d6 0 twong tng
véi cau hinh CSI — RS dwoc biéu thi bdi thong tin resourceConfig — r11 hodc
resourceConfig — r10 dwoc cap cho UE,va 1 ... NS5 — 1 biéu thi cdu hinh CSI —
RS dwoc bidu thi bdi cac thong tin ResourceConfig — r13 lién ti€p trong danh sach

dwoc két hop clia nzp — resourceConfigList — r13 vanzp —
resourceConfigListExt — r14. Mdi ciu hinh CSI — RS &p dung vao Ny cong
ingten, trong d6 Niarys 1a mot trong s8 4 hodc 8. Theo cac phuwrong an, s6 lwong

c8ng trén mdi cAu hinh CSI — RS NSS!, duoc truyén thong nhd st dung thong tin aé
m céng 2 bit dugc tham chiéu & trén, ma co thé duoc truyén thong trong thong sb ante

nnaPortsCount-r11.

Theo mot phuong an khéc, khi tbng sd luong cdng angten P 16n hon 16, thi
nzp-resourceConfigList-r13 ctia mot hodc hai thong tin ResourceConfig-r13 dugc theo
sau boi thong tin nzp-resourceConfigListExt-ri4 ctiia mdt hodc nhidu thong tin
ResourceConfig-r13 bd sung va mot hodc nhiéu nzp-resourceConfigListExt-rX (trong
d6 X 1a mot hodc nhiéu s ban phéat hanh x4ac dinh nzp-resourceConfigListExt va lon
hon 14) mdi thong tin nay biéu thi cac thong tin ResourceConfig-r13 bd sung. S&
lugng N&I cAu hinh CSI-RS trong cung khung con bang 1 cong véi s6 luong ciu hinh
CSI-RS dugc biéu thi trong danh sach gdbm mot hodc hai thong tin ResourceConfig-
r13 cong VvGi s6 lugng cdu hinh CSI-RS dugc biéu thi trong nzp-
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resourceConfigListExt-r14 cong voi tong s6 lugng cAu hinh CSI-RS dugc bidu thi
trong mot hodc nhiéu nzp-resourceConfigListExt-rX. Mot cach khai niém, nzp-
resourceConfigListExt-rl4 c¢6 thé duge xem 1a mot trong s6  nzp-

resourceConfigListExt-rX, dbi vai X=15.

Theo mét phuong 4n khac, khi téng s6 lwong cong angten P 16n hon 8, thi danh
sach dugc két hop, trong d6 nzp-resourceConfigList-r13 ctia mot hoic hai thong tin
ResourceConfig-r13 dugc theo sau bdi nzp-resourceConfiglistExt-r14 (néu duoc tao
ciu hinh) ctia mét hodc nhiéu thong tin ResourceConfig-r13 bd sung va mdt hoic
nhiéu nzp-resourceConfigListExt-rX (néu duogc tao cdu hinh, vi du X 13 mot hodc
nhiéu s6 ban phat hanh xéc dinh nzp-resourceConfigListExt va 16n hon 14) mdi thong
tin nay biéu thi cac thong tin ResourceConfig-r13 bd sung, dugc tao ra. S6 lugng N5
cAu hinh CSI-RS trong cing khung con bang 1 cong véi sd lwgng céu hinh CSI-RS
duoc bidu thi trong danh sach dugc két hop cia mot hoic hai thong tin
ResourceConfig-r13 duge biéu thi trong nzp-resourceConfigList-r13 cdng véi sb
lugng cdu hinh CSI-RS dugc biéu thi trong nzp-resourceConfiglistExt-r14 (néu duoc
tao chu hinh) cOng véi téng sb lugng cAu hinh CSI-RS dugc biéu thi trong mot hodc
nhidu nzp-resourceConfigListExt-rX (néu dugc tao cAu hinh). Mot cach khai niém,
nzp-resourceConfigListExt-rl4 ¢6 thé dwgc xem 14 mot trong s& nzp-

resourceConfigListExt-rX, dbi véi X=15.

Céc chu hinh CSI-RS dugc danh s tir 0 dén NS — 1, trong d6 0 twong tng
v&i ciu hinh CSI — RS dwoc biéu thi bdi thong tin resourceConfig — r11 hoac
resourceConfig — r10 dwoc cdp cho UE,va 1...N5! — 1 biéu thi c4u hinh CSI — RS
dwoc biéu thi trong danh sach dwgc két hop cia cac cdu hinh CSI — RS dwogc biéu
thi b&i nzp — resourceConfigList — r13, nzp — resourceConfigListExt — r14 (néu
dwoc tao ciu hinh) va nzp — resourceConfigListExt — rX (néu dwoc tao cdu hinh).
Mbi c&u hinh CSI — RS 4p dung vao Ngs/,s cdng dngten, trong d6 Nyrrs 1a mot
trong s6 4 hodc 8. Theo cac phwong 4n, s6 lwong cdng trén mdi ciu hinh CSI — RS
NEsLs dugc truyén thong nho st dung thong tin dém cong 2 bit duge tham chiéu & tré

n, ma c6 thé dugc truyén thong trong théng sb antennaPortsCount-r1l.

Bang 5 ciia hinh 12 thé hién c4c cAu hinh duge hd trg cho Nisk.s va NS!, va thé hién
cach ma téng s lwong cbng angten P c6 thé dwoc xé4c dinh tir s6 lugng NS! céu hinh CSI -
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RS. Tdng s6 lugng cdng ngten P bang Nisl.s X N7

Céc tin hidu tham chiéu CSI dwoc truyén trén 1, 2, 4, 8, 12, 16, 20, 24, 28, 32,
36, 40, 44, 48, 52 hodc 56 céng angten nhd 14n luot sir dung cac cong {15}, {15,16},
{15,..,18}, {15,..,22}, {15,...,26}, {15,..,30}, {15,...,34}, {15,..,38}, {15,...,42},
{15,...,46}, {15,...,50}, {15,...,54}, {15,...,58}, {15,...,62}, {15,...,66}, va {15,...,70}.
MBbi c4u hinh CSI-RS twong tmg véi mot chu hinh trong sd cdc ciu hinh nim trong
pham vi tir 0 dén 19 trén bang 1 d6i vai tién t6 tun hoan binh thudng, va mot cdu hinh
trong sb cc cdu hinh nam trong pham vi tir 0 dén 15 trén bang 2 dbi vdi tién td tudn

hoan duogc kéo dai.

Néu thong sb 16p cao hon NZP-TransmissionComb khéng duoc tao c4u hinh,
thi NSSI cAu hinh CSI-RS duy nhét (tir bang 1 ddi véi céc tién t6 tudn hoan binh
thuong hodc tir bang 2 ddi v6i céc tién t& tudn hoan duge kéo dai) duge két hop dé hd
tro 12, 16, 20, 24, 28 hodc 32 céng angten.

DPbi voi cac tin hiéu tham chiéu CSI st dung nhiéu hon mudi sdu céng angten,
khi thong sb 16p cao hon NZP-TransmissionComb dugc tao cAu hinh, thi sb luong chu
hinh CSI-RS duy nhét tir bang 1 dbi v6i tién t6 tudn hoan binh thuong va tir bang 2 déi
v&i tién 6 tudn hoan duoc kéo dai ma duge két hop dé tao ra 20, 24, 28 hodc 32 cong
angten cod thé nho hon hodc
bang NESI. S8 lwong c6ng angten trong mdi c4u hinh CSI —
RS duy nhat nay 12 bdi s8 nguyén ctia Nj,,.s. Cac tin higu tham chiéu CSI c6 thé chi

duoc xac dinh cho khoang cach séng mang con Af= 15Khz.

Hinh 13 thé hién cic phin tir théng tin CSI-RS-ConfigNZP ((CSI-RS-
ConfigNZP-r11) (trong ASN.1) ma bidu thi cdu hinh CSI-RS sir dung cong suét truyén
khac khong ma E-UTRAN ¢o thé tao cAu hinh trén tn ) phuc vu. Nhu duogc thé hién
trén bang 5, 36, 40, 44, 48, 52 va 56 cdng Angten c6 thé duge hd try dudi dang téng sb
lwong cong angten ma khong thay d6i cac phan tir thong tin CSI-RS-ConfigNZP IE (vi
du, cac phan tir NZP-ResourceConfig-r13) bang cach x4c dinh bd sung thong sb CSI-
RS-ConfigNZP-EMIMO-rX (X 1a s ban phéat hanh xéc dinh thong s bd sung). CSI-
RS-ConfigNZP IE 1a cdu hinh CSI-RS st dung cong sut truyén khéc khong ma E-
UTRAN c6 thé tao cAu hinh trén tan s phuc vu.
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Hinh 14 minh hoa quy trinh 1400 dé truyén chi bdo vé (tbng) s6 lwong cong
angten P theo bang 3 ctia hinh 9. Quy trinh 1400 ¢6 thé dugc thuc hién bai nit B (hodc
eNodeB) cua mang truyén thong khong day, ching han nhu mang LTE. Quy trinh
1400 khong truyén chi bao rd rang vé tdng sb luong cdng angten P khi tong sd luong

cdng dngten P 16n hon 8.

3 bude $1402 quy trinh 1400 xéc dinh tong sb lvong cong dngten P va chudi
cAu hinh CSI-RS cho sb lugng cong dngten nay. Sé lugng cdu hinh CSI-RS tuy thudc

vao s6 lugng cong angten P, nhu dugce thé hién trén bang 3

O bude S1404 quy trinh 1400 thiét 1ap thong s6 resourceConfig-r11 thanh tri 56
biéu thi cu hinh CSI-RS thit nhat cta céc cau hinh CSI-RS.

O bude S1406, khi s6 luong cong angten P 1a 1, 2, 4 hodc 8, thi quy trinh 1400
tién hanh budc S1408; néu khong thi, quy trinh 1400 tién hanh budc S1410.

O bude S1408, quy trinh 1400 thiét 14p thong s6 antennaPortsCount-r11 thanh
tri sd bidu thi s& lugng cbng angten P. Trong trudng hop nay, thong s6
antennaPortsCount-r11  biéu thi téng sb hio‘ng cdong dngten. Thong s6
antennaPortsCount-r11 c6 thé 1 hai tri s bit co6 mot tri sb trong sb cac tri sb tur thu
nhét dén thi tu 14n luot biéu thi 1, 2, 4 ho#c 8 céng angten. Sau d6, quy trinh 1400 tién
hanh budc S1432.

3 bude $1410, quy trinh 1400 thiét 1dp phan t thi nhét cia thong sO nzp-
resourceConfigList-r13 thanh tri s6 biéu thi cau hinh CSI-RS th{r hai cua cac cAu hinh
CSI-RS.

3 bude S1412, khi s6 luong cdng angten P 1a 16, thi quy trinh 1400 tién hanh
bude S1414; néu khong thi quy trinh 1400 tién hanh budce S1416.

O bude S1414, quy trinh 1400 thiét 14p thong sb antennaPortsCount-r11 thanh
tri s6 biéu thi 8 cong angten. Trong trudng hop nay, thong s6 antennaPortsCount-r11
bidu thi s luong cdng angten trén mdi cAu hinh CSI-RS (va & day, c6 hai cAu hinh
CSI-RS). Sau do, quy trinh 1400 tién hanh budc S1434.

3 bude S1416, quy trinh 1400 thiét 1ap phan t thir hai cla thong s6 nzp-
resourceConfigList-r13 thanh tri s6 biéu thi cAu hinh CSI-RS thir ba cua céc cAu hinh
CSI-RS.
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G bude S1418, khi sé luong cdng angten P 1a 12, thi quy trinh 1400 tién hanh
bude $1420; néu khong thi quy trinh 1400 tién hanh bude $1422.

O bude S1420, quy trinh 1400 thiét 1ap thong sb antennaPortsCount-r11 thanh
tri s& bidu thi 4 cdng angten. Trong trudng hop nay, thong s6 antennaPortsCount-r11
bidu thi s6 luong cong dngten trén mdi ciu hinh CSI-RS (va ¢ day, c6 ba cdu hinh

CSI-RS). Sau d6, quy trinh 1400 tién hanh budc S1434.

G bude S1422, khi sb lugng cong angten P 1a 20 hodc 28, thi quy trinh 1400
tién hanh budc S1424; néu khong thi quy trinh 1400 tién hanh bugc S1428. P6 1a vi
theo phuong an cua hinh 9, nhu dugc thé hién trén bang 3, khi s6 lwong cong dngten P
14 20 hogc 28, mdi cdu hinh CSI-RS tuong tng véi 4 cdng angten, trong khi khi s6
luong céng dngten P 1a 24, 32, 40, 48 hodc 56, thi mdi cu hinh CSI-RS tuwong ting voi

8 cong dngten.

G bude S1424, quy trinh 1400 thiét 1ap thong s6 antennaPortsCount-r11 thanh
tri s6 biéu thi 4 cong angten. Trong trudng hop nay, thong s6 antennaPortsCount-r11
bidu thi s6 luong cong angten trén mdi cAu hinh CSI-RS (va ¢ day, c6 tong cong 5

hodc 7 céu hinh CSI-RS).

O budc S1426, quy trinh 1400 thiét 1ap céc phan tir cta thong s6 nzp-
resourceConfigListExt-r14 thanh cac tri s4 biu thi (cac) cau hinh CSI-RS con lai cta
c4c cAu hinh CSI-RS. Vi du, néu s& lwong cong dngten 1a 20 hoac 28, thi cac phan tit
thtr nhat va tha hai ctia nzp-resourceConfigListExt-r14 dugc thiét 1ap dé 1an luot bidu
thi céc chu hinh CSI-RS thtr tu va thit ndm cta cdu hinh CSI-RS, va néu s6 lugng cong
angten la 28, thi cac phan i tht ba va thit tu ctia nzp-resourceConfigListExt-r14 dugc
thiét 1ap dé 14n lugt bidu thi céc cAu hinh CSI-RS tht sau va thit bay ctia chu hinh CSI-
RS. Sau d6, quy trinh 1400 tién hanh buge S1436.

O bude S1428, quy trinh 1400 thiét 1ap thong s6 antennaPortsCount-r11 thanh
tri s& bidu thi 8 cong angten. Trong trudng hop nay, thong s6 antennaPortsCount-r11
bidu thi sd lwong cong angten trén mdi cAu hinh CSI-RS (va & day, sb lugng c4u hinh
CSI-RS nam gitta 3 va 7).

3 buéc S1430, quy trinh 1400 thiét 14p céc phan tr cia thong sb nzp-

resourceConfigListExt-r14 thanh cdc tri s4 biu thi (cac) cau hinh CSI-RS con lai cta
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cée cAu hinh CSI-RS. Khi s6 lugng cdng angten P 1a 24, khong c6 céc cAu hinh CSI-
RS con lai (do céc cAu hinh CSI-RS tht nhit dén tht ba di dugc biéu thi boi thong $b
resourceConfig-r11 va thong s& nzp-resourceConfigList-r13) va vi vdy thong sb nzp-

resourceConfiglListExt-r14 c6 cac phan tir bing khong.

Khi s lwong cbng dngten P 16n hon 24, thi ¢6 mot hodc nhiu phan tir trong
thong s6 nzp-resourceConfigListExt-r14, phén tir thir n cla thong s6 nay dugc thiét 1ap
thanh trj s6 biéu thi thong s& CSI-RS thtt n-3 cua cac cdu hinh CSI-RS, ddi voin =
1...(P/8-3). Sau d6, quy trinh 1400 tién hanh budc $1436.

O buéc S1432, quy trinh 1400 truyén cac thong s6 resourceConfig-r1l va
antennaPortsCount-r11 dén mét hodc nhidu thiét bi nhan. Sau d6, quy trinh 1400 két
thuc.

O buéc S1434, quy trinh 1400 truyén resourceConfig-rll, thong sb
antennaPortsCount-r11 va céc théng sd nzp-resourceConfigList-r13 dén mot hoic
nhiéu thiét bi nhan. Theo cac phuong &n, quy trinh 1400 c6 thé con truyén mot hoic
nhidu thoéng s6 trong s6 thong sb transmissionComb-rl4 va thong s6

frequencyDensity-r14. Sau d6, quy trinh 1400 két thic.

O budc S1436, quy trinh 1400 truyén resourceConfig-r11, thong sd
antennaPortsCount-r11, nzp-resourceConfigList-r13 va cdc thong s6  nzp-
resourceConfiglistExt-r14 dén mot hodc nhiéu thiét bi nhan. Theo c4c phuong an, quy
trinh 1400 c6 thé con truyén mot hodc nhidu théng sb trong s6 thong s
transmissionComb-r14 va thong sb frequencyDensity-r14. Sau d6, quy trinh 1400 két
thuc.

Theo cach dugc md ta ¢ trén voi tham chiéu dén hinh 14, khi téng sb lugng
cdng dngten P 16n hon 8, thi quy trinh 1400 truyén thong chi bo vé tong sb lugng
cbng angten P ma khong c6 chi bdo 13 rang vé tong s6 luong cong angten P nay bang
cach truyén céc chi bdo v& céc chu hinh CSI-RS va chi bdo vé sé lugng cong angten

trén mdi cau hinh CSI-RS.

Nit B tao ra chudi tham chiéu cho mdi cAu hinh CSI-RS. Chudi tham chiéu ¢6
thé bao g@)m chudi gia ngau nhién duge khdi tao voi tri sb khai tao. Tri s6 khéi tao c6

thé dwoc xAc dinh dua vao ma dinh danh cho céu hinh CSI-RS.
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Chudi gia ngdu nhién ¢6 thé dugc xic dinh bang phuong trinh 1, ¢ trén. Chubi

gia ngau nhién c(i) co thé duoc khoi tao nhd st dung phuong trinh 2 & trén.

Nt B 4nh xa chudi tham chiéu trén cac tai nguyén CSI-RS theo céc ciu hinh

CSI-RS. Nut B truyén, dén UE, CSI-RS bao gdm chudi tham chiéu dugc anh xa.

Hinh 15 minh hoa quy trinh 1500 dé truyén chi bao vé sb luong cbng angten P
theo mot phuong an khac. Quy trinh 1500 co thé duoc thuc hién boi nut B (hodc
eNodeB) cua mang truyén thong khong day, ching han nhu mang LTE. Quy trinh
1500 khéng truyén chi bo rd rang vé tdng sé luong cong angten P khi tong s6 lugng

cbng angten P 16n hon 8.

O budc S1502 quy trinh 1500 xac dinh s6 luong cong angten P va chudi céu
hinh CSI-RS cho s6 lugng cdng dngten P ndy, nhu duge mo ta d6i voi bude S1402 cla
hinh 14. Theo mot phuong an, sb lugng cAu hinh CSI-RS c¢6 thé dugc xéac dinh tir s6
lwong cong dngten P theo bang 5 cua hinh 12. Theo mot phuong an khac, s6 luong cau

hinh CSI-RS ¢6 thé duge xéc dinh tir s luong cong dngten P theo bang 3 cua hinh 9.

3 bude S1504 quy trinh 1500 thiét 1ap thong sb resourceConfig-r11 thanh tri so
bidu thi cAu hinh CSI-RS tht nhét ctia cac cdu hinh CSI-RS.

G bude S1506, khi sb luong cbng angten P 1a 1, 2, 4 hodc 8, thi quy trinh 1500
tién hanh budc S1508; néu khong thi, quy trinh 1500 tién hanh budc S1510.

O bude S1508, quy trinh 1500 thiét lap thong s6 antennaPortsCount-r11 thanh
tri s6 bidu thi s6 lwong cong angten P. Trong truong hop nay, thong s6
antennaPortsCount-r11  biéu thi tdong s6 luong cong angten. Thong sb
antennaPortsCount-r11 ¢6 thé 1a hai tri sd bit c6 mot tri s6 trong sb céc tri sd tur thu
nhét dén tht tu 1an luot biéu thi 1, 2, 4 hodc 8 cong angten. Sau do, quy trinh 1500 tién
hanh budc S1532.

O bude S1510, quy trinh 1500 x4c dinh s6 lwong cong adngten trén mdi cAu hinh
CSI-RS (sau day duoc goi la 36 lwong cong trén mdi c4u hinh (Ports Per Configuratio
n, PPC)). Theo mot phuong an, s6 luong cdng trén mdi cdu hinh PPC c6 thé dugc xac
dinh tir s§ luong cbng angten P theo thong sé Nest.s ciia bang 5. Theo mot phwong
4n khac s lwong c6ng trén mdi cAu hinh PPC c6 thé dwoc xac dinh tir s6 lwong

cOng dngten P theo thong s6 Ny s cua bang 3.
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O bude S1512, quy trinh 1500 thiét 1ap thong s6 antennaPortsCount-r11 thanh

tri sO biéu thi s0 lugng cong trén mdi cau hinh PPC.

3 bude S1514, quy trinh 1500 khéi tao bd dém vong L thanh 1, bicu thi ring
mdt cAu hinh CSI-RS di duge xt 1y (& bude S1504).

3 bude S1516, quy trinh 1500 x4c dinh xem tt ca cc cau hinh CSI-RS da
dugc xr Iy hay chua; nghia 1a, liéu tich sb cua bd dém vong L (biéu thi sb luong cAu
hinh CSI-RS dugc xi 1y) va s6 lugng cdng trén moi céu hinh PPC ¢6 16n hon so véi sb
lwong cong dngten P hay khong. O bude S1516, khi quy trinh 1500 x4c dinh rang tat
ca cac chu hinh CSI-RS d3 duoc xt ly, thi quy trinh 1500 tién hanh budc S1536; néu
khong thi, quy trinh 1500 tién hanh budc S1518.

O bude S1518, quy trinh 1500 x4c dinh xem b dém vong L ¢6 nhé hon 3 hay
khong; nghia 13, liéu 2 hodc it hon 2 cAu hinh CSI-RS da dugc xtt ly hay chua. Khi quy
trinh 1500 xac dinh réng b dém vong L nhé hon hodc béng hai (biéu thi réng cAu hinh
CSI-RS tiép theo can dugc truyén thong trong nzp-resourceConfigList-r13), quy trinh
1500 tién hanh budc S1520; néu khong thi, quy trinh 1500 tién hanh bude S1522.

3 bude S1520, quy trinh 1500 thiét 1ap phin tir (L=1) thtr nhat hogc (L=2) thu
hai cta thong s6 nzp-resourceConfigList-r13 thanh tri s6 biéu thi cAu hinh CSI-RS
dang dugc xir ly (nghia 1, thit (L+1)) cta cac cAu hinh CSI-RS (nghia 13, cu hinh
CSI-RS thi hai khi bo dém vong L=1, va cAu hinh CSI-RS tht ba khi bo dém vong
L=2). Sau d¢, quy trinh 1500 tién hanh bude S1530.

O bude S1522, quy trinh 1500 xac dinh xem b dém vong L c6 nho hon § hay
khong; nghia la, liéu s6 lugng cdu hinh CSI-RS gitta 3 va 7 da dugc xir Iy hay chua.
Khi quy trinh 1500 xéc dinh rdng bo dém vong L nho hon hogc bing bay (biéu thi ring
chu hinh CSI-RS tiép theo can dugc truyén thong trong nzp-resourceConfigListExt-
r14), thi quy trinh 1500 tién hanh budc $1524; néu khong thi, quy trinh 1500 tién hanh
budc S1526.

O budc S1524, quy trinh 1500 thiét 1ap phan ti thir (L-2) cla thong s6 nzp-
resourceConfigListExt-r14 thanh tri s6 biéu thi cdu hinh CSI-RS dang dugc xu ly
(nghiia 13, thtt (L+1)) ctia cac cAu hinh CSI-RS. Nghfa 14, phén tir thir nhét cla thong so
nzp-resourceConfigListExt-r14 dugc thiét 1ap thanh tri s bidu thi cAu hinh CSI-RS
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thr tw, va v.v.. Sau d6, quy trinh 1500 tién hanh budc S1530.

Buéc S1526 va budc S1528 hoat dong lan luot tuong tw véi bude S1522 va
budc S1524, nhung dbi voi cac thong sé bd sung dwoc chi dinh ¢ ddy la “nzp-
resourceConfigListExt-rX”, trong do X la s6 nguyén 16n hon hodc bang 15. Do do,
bude S1526 va bude $1528 ndm trong chudi cap budc, mdi cip budc tuong Gng voi tri
s6 sb nguyén 1a X 16n hon hodc bang 15, va mdi bude S1526 chuyén sang buéc S1526
tiép theo khi phép kiém tra cia n6 dua ra két qua “N”, cho dén khi budc S1526 cudi
cung dbi voi X duge hd trg 16n nhat, ma chuyén sang budc S1530 hodc, theo mot

phuong an, sang budc bao hi¢u 161.

Giéng nhu  nzp-resourceConfigListExt-rl4, mdi théng s& nzp-
resourceConfigListExt-rX co thé biéu thi tir 0 dén mot sb chic nang cua X cAu hinh
CSI-RS. Mbi thong sd nzp-resourceConfigListExt-rX c6 thé, theo mot phuong 4n,
biéu thi 1én dén 5 cau hinh CSI-RS. Mbt cach khai niém, nzp-resourceConfigListExt-

r14 ¢6 thé duge xem 13 nzp-resourceConfigListExt-rX d6i voi X=14.

Céc cAu hinh CSI-RS cudi ciing ma thong s6 nzp-resourceConfigListExt-rX co
thé biéu thi dugc biéu didn béi ham LastCSI(X). Vi du, theo mot phuong én trong dé
nzp-resourceConfigListExt-r14 c6 thé biéu thi cac cdu hinh CSI-RS thu tu dén tha tam
va nzp-resourceConfigListExt-r15 ¢o thé biéu thi cac cdu hinh CSI-RS tht chin dén
tht muoi ba, LastCSI(14) s& bang 8, va LastCSI(15) s& bang 13.

O budc S1526, quy trinh 1500 xac dinh xem bd dém vong L c¢6 nhé hon
LastCSI(X) hay khong déi véi X hién thoi, X>15; Khi quy trinh 1500 x4c dinh rang bo
dém vong L nhé hon LastCSI(X) (bidu thi ring cAu hinh CSI-RS tiép theo can dugc
truyén thong trong nzp-resourceConfigList-rX), thi quy trinh 1500 tién hanh buédc
S1528 dbi v6i X nay; néu khong thi, quy trinh 1500 tién hanh bude S1526 ddi véi X
tiép theo, hodc budc S1530 hodc budc bao hiéu 16i néu khong c6 X tiép theo ton tai
(nghfa 13, néu c6 nhidu cu hinh CSI-RS tiép theo hon mirc ¢6 thé duge truyén thong

bang phuong an cu thé cua quy trinh 1500).

O bude S1528, quy trinh 1500 thiét 1ap phan tr thir (L-LastCSI(X-1)) clia thong
s6 nzp-resourceConfiglist-r13 thanh tri s6 biéu thi cu hinh CSI-RS dang duge xu ly.
Quy trinh 1500 sau d6 tién hanh bude S1530.
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O bude S1530, quy trinh 1500 gia tdng b dém vong L 1én 1 va sau d6 tién
hanh bude S1516.

O budc S1532, quy trinh 1500 truyén cic thong s resourceConfig-R11 va
antennaPortsCount-r11 dén mot hodc nhidu thiét bi nhan. Sau do, quy trinh 1500 két
thuc.

O budc S1536, quy trinh 1500 truyén resourceConfigrll, thong sb
antennaPortsCount-r11, nzp-resourceConfigList-r13, va néu can, cac thong $6 nzp-
resourceConfigListExt-rX (X=14, 15, ...) dén mot hodc nhiéu thiét bi nhan. Theo cac
phuong an, quy trinh 1500 c6 thé con truyén mot hoic nhiéu thong sb trong sb thong
sé transmissionComb-r14 va thong sd frequencyDensity-rl4. Sau d6, quy trinh 1500

két thuc.

Theo cach dugc mo ta & trén véi tham chiéu dén hinh 15, quy trinh 1500 truyén
thong chi bdo vé tong s6 luong cdng angten P ma khong c6 chi bao rd rang vé tong sd
luong cong angten P nay bang cich truyén cac chi béo vé cac cau hinh CSI-RS va chi

béo vé sb lugng cong dngten trén mdi c4u hinh CSI-RS.

Nt B tao ra chudi tham chiéu cho mdi céu hinh CSI-RS. Chudi tham chiéu c6
thé bao gdm chudi gia nghu nhién duoc khoi tao v6i tri s6 khdi tao. Tri s6 khoi tao ¢6
thé duoc xéc dinh dua vao ma dinh danh cho céu hinh CSI-RS. Chudi gia ngau nhién
¢6 thé duoc xac dinh bang phuong trinh 1 & trén, va duoc khéi tao nhu dugc md ta

bang phuong trinh 2 & trén.

Hinh 16 minh hoa quy trinh 1600 dé xac dinh tong sb lugng cdng angten theo
mot phuong an. Quy trinh 1600 ¢6 thé duoc thuc hién bsi UE nhén céac thdng s6 qua
kénh truyén thong khong day tir nat B hodc thiét bi twong tu.

O bude S1602, quy trinh 1600 nhén théng sé antennaPortsCount-r11 biéu thi s
luong cong angten. Thong sé antennaPortsCount-r11 ¢6 thé c6 kha néng c6 tri s6 bt
k¥ trong sb cdc tri s6 thr nhét, thir hai, thir ba va thtt tu lan luot biéu thi 1, 2, 4 hodc 8
cdng angten. Theo mot phuwong an, khi tbng sd luong cdng angten P 16n hon 8, thi
NSS! > 1 cfu hinh CSI — RS trong cling khung con, dwgc ddnh s6 tir 0 dén NS —1
,trong do tri s6 0 twong &ng véi muc nhép thir k dwogc tao cdu hinh clia danh sach

~ dwoc két hop clia nzp — resourceConfigList — r13 va nzp — resourceConfigListExt
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— r14, dwoc két hop dé thu téng cong NSl X N5%) c6ng angten. Moi cdu hinh CSI

_ RS trong t8 hop ndy twong Gng véi Nisk,s , mala mot trong s6 4 hodc 8 cong

sngten. Theo cac phwong 4n, s6 lwong cdng trén mo6i cau hinh CSI — RS Njstes duo
¢ truyén thong nho st dung thong tin dém cdng 2 bit duge tham chiéu & trén, ma co th
& duoc truyén thong trong thong s antennaPortsCount-r11. Trong danh sach dugc két
hop, nzp-resourceConfigList-r13 ctia mot hodc hai su cAp phat tai nguyén CSI-RS dug
¢ theo sau boi nzp-resourceConfigListExt-r14 cua mot hodc nhiéu thong tin ResourceC

onfig-r13 bd sung khi nzp-resourceConfigListExt-r13 dugc tao cAu hinh.

O bude S1604, quy trinh 1600 kidm tra xem thong s6 nzp-resourceConfigList-
r13 RCL13 di duoc nhén hay chua va c6 bao gém mot hodc nhiéu thong tin biéu thi su
cAp phat tai nguyén CSI-RS (nghia la, mdt hodc nhiéu muc nhap théng tin cAp phit tai
nguyén CSI-RS) hay khong. Néu thong sd nzp-resourceConfigList-r13 RCL13 chua
duoc nhin hodc khong c6 thong tin nao bidu thi sy cip phat tai nguyén CSI-RS, thi

thong sd nzp-resourceConfigList-r13 RCL13 dugc xem la tréng.

O bude S1606, khi thong s6 nzp-resourceConfiglist-r13 RCL13 trbng, thi quy
trinh 1600 tién hanh budc S1608; néu khéng thi, quy trinh 1600 tién hanh budc S1610.

O buée S1608, quy trinh 1600 xac dinh rang tong sb lwong cbng angten P bang

sd lugng cong dngten dugc bidu thi boi thong sb antennaPortsCount-r11.

O budc S1610, quy trinh 1600 kiém tra xem thong s6 nzp-
resourceConfigListExt-r14 RCL14 dd dugc nhan hay chua va c6 bao gdm mot hoic
nhiu thong tin biéu thi su cép phat tai nguyén CSI-RS hay khong. Néu thong sd nzp-
resourceConfigListExt-r14 RCL14 chua dugc nhén hodc khong c6 thong tin nao biéu
thi su cap phat tai nguyén CSI-RS, thi thong s6 nzp-resourceConfigListExt-r14 RCL14
duoc xem la trong.

O budc S1612, khi théng sb nzp-resourceConfigListExt-r14 RCL14 tréng, thi
quy trinh 1600 tién hanh buéc S1614; néu khong thi, quy trinh 1600 tién hanh bude
S1616.

O bude S1614, quy trinh 1600 xac dinh rang tong s6 luong cdng angten P bang
tich sb cua sb luong cong angten dugc biéu thi boi thong sb antennaPortsCount-r11 va

tbng ctia mot va s6 lugng muc nhap thong tin cap phat tai nguyén CSI-RS c6 trong
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nzp-resourceConfigList-r13 RCL13.

O bude S1616, quy trinh 1600 xac dinh rang tong sé lwong cbng angten P bing
tich sb ctia sd lugng cong dngten dugce bidu thi boi thong sb antennaPortsCount-r11 va
tbng clia mot, s6 luong muc nhap thong tin cAp phét tai nguyén CSI-RS c6 trong nzp-
resourceConfigList-r13 RCL13 va s6 luwgng muc nhép thong tin cAp phat tai nguyén

CSI-RS c6 trong nzp-resourceConfigListExt-r14 RCL14.

Nho st dung quy trinh 1600, UE cé thé xac dinh tong s6 lugng cdng angten ma
khong c6 bao hiéu rd rang vé s6 luong nay boi nut B. Téng sb luong cong dngten bing
tich sb cua sb lugng cong dngten dugc bidu thi trong thong sé antennaPortsCount-r11

va tdng s6 lugng muc nhap thong tin cép phat tai nguyén CSI-RS dugc giri boi nut B.

Hinh 17 minh hoa quy trinh 1700 dé xac dinh ) lugng céng angten theo mat
phuong an khéac. Quy trinh 1700 c6 thé duoc thuc hién bi UE nhén cac thong sé qua
kénh truyén thong khong day tir nit B hodc thiét bi twong tu.

O bude $1702, quy trinh 1700 nhén thong sé antennaPortsCount-r11 biéu thi s
luong cong angten. Thong s& antennaPortsCount-r11 c6 thé c6 kha ning c6 tri sd bét
k¥ trong s6 cac tri s6 thir nhét, tht hai, thir ba va thtt tu 1an lugt biéu thi 1, 2, 4 hodc 8

cong angten.

O bude S1704, quy trinh 1700 kidm tra xem théng s nzp-resourceConfigList-
r13 RCL13 da dugc nhan hay chua va c¢6 bao gém mot hoac nhiéu thong tin biéu thi su
cap phat tai nguyén CSI-RS (nghia la, mét hodc nhiéu muc nhap thong tin cip phat tai
nguyén CSI-RS) hay khong. Néu thong sd nzp-resourceConfigList-r13 RCL13 chua
dugc nhan hodc khong cé thong tin nao biéu thi su cép phat tai nguyén CSI-RS, thi

thoéng sb nzp-resourceConfigList-r13 RCL13 duoc xem la trong.

O buse S1706, khi théng sé nzp-resourceConfigList-r13 RCL13 trbng, thi quy
trinh 1700 tién hanh buéc S1708; néu khong thi, quy trinh 1700 tién hanh bude S1710.

O bude S1708, quy trinh 1700 xac dinh rang tong sb luong cbng angten P bang
s6 luong cong dngten dugc biéu thi boi thong s6 antennaPortsCount-r11. Quy trinh

1700 sau d6 két thuc.

3 bude S1710, quy trinh 1700 thiét 1ap sb luong cau hinh CSI-RS numCSI
thanh mot cong v6i sb lugng thong tin CSI-RS (nghia 13, mot hodc nhiéu muc nhép
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thong tin cAp phat tai nguyén CSI-RS) trong thong s nzp-resourceConfigList-r13
RCL13. Budc S1710 khai tao bd dém vong X thanh 14.

G buse SI1712, quy trinh 1700 kiém tra xem thong s6 nzp-
resourceConfigListExt-r(X) RCL(X) da dugc nhén hay chua va c6 bao gdm mot hoic
nhidu thong tin biéu thi sy cép phat tai nguyén CSI-RS (nghia 13, mot hogc nhidu muc
nhdp thong tin cép phat tai nguyén CSI-RS) hay khong. Vi dy, trong lan di qua vong
lap tht nhit bao gdm S1712, S1714 va S1716, bd dém vong X=14 va nzp-
resourceConfigListExt-r(X) 1a nzp-resourceConfigListExt-r14.

Néu thong s6 nzp-resourceConfigListExt-r(X) RCL(X) chua dugc nhén hodc
khong c6 thong tin nao biéu thi su cdp phét tai nguyén CSI-RS (nghia 13, khong c6
muc nhdp thong tin cdp phat tai nguyén CSI-RS nao), thi thong s6 nzp-
resourceConfigListExt-r(X) RCL(X) duoc xem la trong.

O bude S1714, khi théng sd nzp-resourceConfigList-r(X) RCL(X) trong, thi
quy trinh 1700 tién hanh buéc $1720; néu khong thi, quy trinh 1700 tién hanh bude
S1716.

3 bude S1716, quy trinh 1700 tang sb lugng céu hinh CSI-RS numCSI 1én sb
luong thong tin CSI-RS (nghia la, mot hodc nhidu muc nhap théng tin cAp phat tai
nguyén CSI-RS) trong thong sd nzp-resourceConfigList-r(X) RCL(X), ting b dém
vong X Ién 1, va sau do tién hanh budc S1712.

O bude S1720, quy trinh 1700 xé4c dinh rang tong s6 luong cbng angten P bang
s6 luong cong angten dugc biéu thi boi thong sé antennaPortsCount-r11 nhan véi 56

luong céu hinh CSI-RS numCSI. Quy trinh 1700 sau dé két thuc.

Nho st dung quy trinh 1700, UE xé4c dinh tbng s6 luong cong dngten ma khong
¢6 bao hiéu rd rang vé s luong nay bai nut B. Téng s6 lugng cbng angten bang tich sd
cta s luong cong angten dugc biu thi trong thong s6 antennaPortsCount-r11 va tong
ctia mét, s6 luong muc nhap thong tin cép phat tai nguyén CSI-RS (néu c6) duogc g
trong boi nut B trong thong s6 nzp-resourceConfigList-r13 va s6 lugng muc nhéap
thong tin cép phat tai nguyén CSI-RS (néu c6) dugc biéu thi trong mdt hodc nhiéu

thogn s6 nzp-resourceConfigListExt-rX bd sung, ddi véi X 16n hon hodc bang 14.
Kh3 niing ng dung trong cong nghi¢p
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Céc phuong an cho phép nat B truyén thong tdng s6 luong cbng angten dén UE
v6i kha ning twong thich nguge voi cac phién ban trude ban phéat hanh 14 cua dac
diém ky thuat LTE 3GPP khi tong s& lugng cong angten dugc bao higu 16n hon 16.
Cac phuong an truyén thong tong sd lugng cbng dngten ma khong bao hiéu rd rang

téng s6 lugng cong angten.

Céac phuong 4n cua sang ché bao gdm céc thiét bi dién tr duoc tao cAu hinh dé
thuc hién mot hodc nhiéu hoat dong trong s6 cac hoat dong dugc mo ta & day. Tuy

nhién, cac phuong an nay khong bi giéi han & do.

Cac phuong &n cua sang ché c6 thé con bao gdm céc hé théng duge tao ciu
hinh dé hoat dong nhd st dung cac quy trinh dugc mo ta & day. Méc du cac phuong an
khac nhau cua sang ché da dugc mo ta xét theo hé théng LTE 3GPP hoic LTE-A
chiang han nhu dugc thé hién trén hinh 1, nhung cac phuong 4n nay khong bi giéi han

& d6 va co thé duge ap dung vao cac hé théng truyén thong di dong khac nhau.

Cac phuong an cua sang ché co thé duoc thuc hién & dang cdc 1énh chuong
trinh ¢6 thé thuc thi thong qua cac phuong tién may tinh khéc nhau, chang han nhu bo
xtr 1y hodc bd vi diéu khién, va duge ghi trong vat ghi doc dugc bdi mdy tinh khong
tam thoi. Vat ghi doc duoc béi may tinh khong tam thdi c6 thé bao gdm mot hogc
nhiéu thong tin trong sb cac 1énh chuong trinh, cac tép tin dit liéu, cac cAu trac dir lidu
va thong tin twong tu. Cac 1énh chuong trinh ¢6 thé duoc st dung dé thuc thi cac quy
trinh va dé tao ra, truyén thong, va giai ma thong tin dugc md ta & day khi duoc thuc

thi trén thiét bi ching han nhu cac thiét bj khong day duge thé hién trén hinh 1.

Theo mdt phuong &n, vat ghi doc duge béi méy tinh khéng tam thoi ¢6 thé bao
gbém bo nhé chi doc (read only memory, ROM), bd nh¢ truy cép ngau nhién (random
access memory, RAM) hodc bd nh¢ tia chép. Theo mot phuong an, vat ghi doc duogc
b6i may tinh khong tam thoi co thé bao gém dia tir, quang, hodc tir quang ching han

nhu 6 dia cing, dia mém, CD-ROM va dang tuong tu.

Trong mot sd trudng hop, mot phuong an cla sang ché co thé 1a thiét bi (vi du,
tram co s& chéng han nhu nut B hodc nut B tién hoa; hoic thiét bi nguoi dung chéng
han nhu dién thoai di dong, diém phat séng di dong, hodc thiét bi khac bao gdm
mobdem di dong) ma bao gdm mot hoic nhiéu c4u trac logic phan ctng va phin mém
dé thuc hién mot hodc nhiéu hoat dong trong sb cac hoat dong duge mo ta & dy. Vi
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du, nhu dugc mo ta & trén, thiét bi nay c6 thé bao gém b6 phéan bd nhd, ma luu trit cac
1énh c6 thé dugc thue thi boi bd xir ly phan ctmg dugc cai dat trong thiét bi nay. Thiét
bi nay c6 thé con bao gébm mdt hoic nhiéu phan tir phan cting hoic phan mém khéc,

bao gém giao dién mang, thiét bi hién thi, v.v..

Mic di sang ché nay da duge mo ta cung vdi cac phuong an dang dugc xem la
cac phuong 4n thuc tién, nhung cac phuong 4n nay khong bi giéi han ¢ cac phuong an
dugc boc 16, ma, ngugc lai, co thé bao gém céc bién thé khac nhau va cic phuong 4n
twong duong nam trong muyc dich va pham vi clia cac diém yéu cau bao ho kém theo.
Thi tu cta cac hoat dong dugc mo ta trong quy trinh la minh hoa va mot s6 hoat dong
6 thé tht tu duoc sép xép lai. Hon nitra, hai hodc nhiéu hon hai phuwong 4n c6 thé duoc

két hop v6i nhau.
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YEU CAU BAO HO
1. Phuong phap dugc thuc hién boi thiét bi khong diy, phuong phap nay bao gdm céc

budc:
tao ra thong so dém cac cong angten bicu thi sd lugng cong angten;

tao ra chudi chi bdo cdu hinh tin hiéu tham chiéu thong tin trang thai kénh
(Channel State Information Reference Signal, CSI-RS), trong d6 cac chi b4o cAu hinh
CSI-RS ¢6 trong thong sb cau hinh tai nguyén thu nhit bao gdm chi bao ciu hinh CSI-
RS thit nhat, danh sach c4u hinh tai nguyén thi nhit va danh sach cdu hinh tai nguyén
tht hai, mdi danh sach bao gé)m mot phén ctia cc chi bao cdu hinh CSI-RS con lai, va
téng so 1uo’ng cbng dngten bang tich sd ctia s6 luong chi bao céu hinh CSI-RS va s6

luong cong dngten; va

truyén thong s6 dém céac cong angten, thong s6 cAu hinh tai nguyén thtr nht,

danh sach cAu hinh tai nguyén thi nhat va danh sach c4u hinh tai nguyén thir hai.

2. Phuong phép theo diém 1, trong d6 khi N>1 cu hinh CSI-RS ton tai va dugc danh
s6 tir 0 dén N-1, thi tri s6 0 twong tng v6i chi bao cAu hinh CSI-RS thir nht c6 trong
thong sb cdu hinh tai nguyén thi nhét va tri sb k (k>0) twong ng v6i muc nhép tht k
ctia céc chi béo cAu hinh CSI-RS tir danh sach duge két hop bao gom danh sich ciu
hinh tai nguyén thtr nhét va danh sach cAu hinh tai nguyén th hai.

3. Phuong phap theo diém 1, trong do sé luong chi bao cau hinh CSI-RS bing tong
cua mot, $6 luong chi bao cAu hinh CSI-RS tht nhit c6 trong danh sach cAu hinh tai
nguyén thir nhét va sé luong chi bao cAu hinh CSI-RS thi hai c6 trong danh sach ciu
hinh tai nguyén tht hai.

4. Phuong phép theo diém 1, trong d6 danh sach cAu hinh tai nguyén tht nhit dugc
theo sau boi danh sach cdu hinh tai nguyén thir hai trong danh sach dugc két hop.

5. Phuong phéap theo diém 1, trong d6 s6 luong chi bao cAu hinh CSI-RS bang tong
ctia mot va sd luong chi béo cau hinh CSI-RS ¢6 trong danh sach dugc két hop bao
gbm danh sach céu hinh tai nguyén thtr nhat va danh sach ciu hinh tai nguyén tht hai.

6. Phuong phép theo diém 1, trong dé céc chi bao cau hinh CSI-RS ¢6 trong thong so
chu hinh tai nguyén tht nhét bao gdm chi béo cdu hinh CSI-RS thir nhat va hai hogc
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nhidu hon hai danh séch cAu hinh bao gdm cac chi béo cdu hinh CSI-RS con lai, va

danh sach dugc két hop bao gom hai hodc nhiéu hon hai danh sach ciu hinh tai nguyén.

7. Phuong phép theo diém 6, trong d6 sd lugng chi bdo chu hinh CSI-RS bang tong
ctia mot va sb lugng chi béo cAu hinh CSI-RS tuwong tng c6 trong hai hodc nhiéu hon

hai danh sach cdu hinh tai nguyén.

8. Phuong phép theo diém 6, trong d6 sd lugng chi bao cau hinh CSI-RS bang tong
ctia mot va so lugng chi bao cdu hinh CSI-RS c6 trong danh sach dugc két hop bao

gdm hai hodc nhiéu hon hai danh sach cau hinh tai nguyén.

9. Phuong phap theo diém 1, trong d6 tong sd luong cdng dngten 1én hon so véi s6

lugng cdng angten t6i da duoc biéu thi boi thong sé dém cac cdng angten.

10. Phuong phap dugc thuc hién boi thiét bi khong day, phuong phap nay bao gbm cac

budc:
nhan thong s6 dém cac cong angten bicu thi sd lugng cong angten;

nhan chudi chi b4o cAu hinh tin hiéu tham chiéu thong tin trang thai kénh (CSI-
RS), trong do6 cac chi bao cdu hinh CSI-RS c6 trong thong sb ciu hinh tai nguyén tht
nhét bao gdm chi bao cAu hinh CSI-RS thr nhat, danh sach c4u hinh tai nguyén thi
nhit va danh sach cdu hinh tai nguyén thi hai, mdi danh sach bao gbm mot phan ctia

céc chi bdo ciu hinh CSI-RS con lai; va

xéc dinh tong sé luong cdng angten, tbng s lugng cbng angten bang tich s6

cta sb luong chi bao céu hinh CSI-RS va s6 lwong cong angten.

11. Phuong phap theo diém 10, trong d6 khi N>1 cau hinh CSI-RS ton tai va dugc
dénh s6 tir 0 dén N-1, thi tri s6 0 twong Gng v6i chi béo cAu hinh CSI-RS thit nhat c6
trong thong s6 céu hinh tai nguyén thu nhét va tri s6 k (k>0) twong (mg v6i muc nhap
thtt k cta céc chi bao cdu hinh CSI-RS tir danh sach dugc két hop bao gdom danh séch
chu hinh tai nguyén thir nhat va danh sach cau hinh tai nguyén thi hai.

12. Phuong phép theo diém 10, trong d6 s6 luong chi bao cdu hinh CSI-RS bang tong
ctia mot, sd luong chi bio cdu hinh CSI-RS thu nhét c¢6 trong danh sach cu hinh tai
nguyén tht nhét va sb luong chi bao céu hinh CSI-RS tht hai c6 trong danh sach chu
hinh tai nguyén thir hai.
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13. Phuong phép theo diém 10, trong d6 danh sach cAu hinh tai nguyén tht nhét dugc
theo sau béi danh sach ciu hinh tai nguyén thtr hai trong danh sach dugc két hop.

14. Phuong phap theo diém 10, trong d6 s6 lugng chi bao céu hinh CSI-RS bang tong
cua mot va sb luong chi bao cAu hinh CSI-RS c6 trong danh sach dugc két hop bao
gdm danh sach cAu hinh tai nguyén thu nhét va danh sach ciu hinh tai nguyén thi hai.

15. Phuong phép theo diém 10, trong d6 cac chi bao cu hinh CSI-RS ¢6 trong thong
s6 cAu hinh tai nguyén thu nhit bao gdm chi bo cAu hinh CSI-RS thir nhat va hai hodc
nhidu hon hai danh séch cdu hinh bao gdm cac chi bdo cu hinh CSI-RS con lai, va
danh séch dugc két hop bao gdbm hai hodc nhiéu hon hai danh sach céu hinh tai nguyén.
16. Phuong phap theo diém 15, trong d6 sb lugng chi béo cAu hinh CSI-RS bang tong
ctia mot va sb luong chi bdo cAu hinh CSI-RS twong trng c6 trong hai hodc nhiéu hon
hai danh sach céu hinh tai nguyén.

17. Phuong phap theo diém 15, trong d6 sb lugng chi béo chu hinh CSI-RS bang tong
ctia mot va sd lugng chi bao cAu hinh CSI-RS c¢6 trong danh sach dugc két hop bao
gbm hai hodc nhiéu hon hai danh sach c4u hinh tai nguyén.

18. Phuong phép theo diém 10, trong d6 tdng sb luong cong angten 16n hon so voi 5O

luong codng #ngten t5i da dugc biéu thi boi thong s6 dém cac cong angten.
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Hinh 8A
Béang 1: CP binh thuong
CAu hinh tjn hiéu Sb lwong tin hiéu tham chiéu CSI tao céu hinh
tham chiéu CSI 1 hozc 2 4 8
(k"1 |nsmod 2| (k1" |ns mod 2| (k") | ns mod 2
0 (9,5) 0 (9,9) 0 9,5) 0
1 (11,2) 1 (11,2) 1 (11,2) 1
2 (9,2) 1 (9,2 1 (9,2) 1
3 (7,2) 1 (7,2) 1 (7,2) 1
4 9,5 1 (9,5 1 (9,5) 1
a 5 (8,5) 0 (8,5) 0
s 6 (10,2) 1 102)| 1
= 7 (8,2) 1 (8,2) 1
"3 8 (6,2) 1 62| 1
%" 9 (8,5) 1 (8,5) 1
3 10 (3,5) 0
% 11 (2,5) 0
\;% 12 (5,2) 1
O 13 (4,2) 1
14 (3,2) 1
15 (2,2) 1
16 (1,2) 1
17 (0,2) 1
18 (3,5) 1
19 (2,5) 1
20 (11,1) 1 (11,1 1 (11,1) 1
o 21 {9,1) 1 9,1 1 (CH)) 1
2 22 (7.1 1 (7,1 1 (7.1) |
gv 23 (10,1) 1 (10,1) 1
%" 24 8,1) 1 8,1) 1
5 25 6,1) 1 (6,1) 1
é) 26 (5,1) 1
= 27 4,1) 1
S 28 (3,1 1
5 29 {2,1) 1
30 (1,1) 1
31 (0,1) 1
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(k"1 |nsmod 2| (k") |ns mod 2| (k',1") | ns mod 2
0 L4 o [arayl o [d14] o0
1 OH] 0 [OH] 0 |04 0
2 (L] 1 Jary] 1 (114 1
o 3 H] 1 Tea] 1 |04 1
e 4 GH] o [GaH] 0
2 5 GH| 0 [@GH]| 0
£ 6 49| 1 Jesay] 1
) 7 GoHl 1 [e4a| 1
2 8 @84 ] o0
S 9 64| 0
E 10 24| 0
8 11 oo 0
12 74| 1
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14 | 1
15 04| 1
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\
\ Hinh 9
Béang 3
Téng sb lwong crfmg 77k 86 luong cbng angten trén mdi cu hinh CSI-RS
12 4 3
16 8 2
20 4 5
24 8 3
28 4 7
32 8 4
40 8 5
48 8 6
56 8 7
Hinh 10
-- ASN1START
CSI-RS-ConfigNZP-rll ::= SEQUENCE {
¢si-RS-ConfigNZPId-rll CSI-RS-ConfigNZPId-rll,
antennaPortsCount-rll ENUMERATED {anl, an2, an4, an8},
resourceConfig-rll INTEGER (0..31),
subframeConfig-rll INTEGER (0..154),
scramblingIdentity-rll INTEGER (0..503),
gcl-CRS-Info-rill SEQUENCE {
gcl-ScramblingIdentity-rll INTEGER (0..503),
crs-PortsCount-rll ENUMERATED {nl, n2, n4, sparel},
mbsfn-SubframeConfiglist-rll CHOICE ({
release NULL,
setup SEQUENCE {
subframeConfiglList MBSFN-SubframeConfigList
}
} OPTIONAL -- Need ON
} OPTIONAL, -- Need OR
Y
[[ csi-RS-ConfigNZPId-v1310 CSI-RS-ConfigNZPId-v1310 OPTIONAL -- Need ON
11,
[[ transmissionComb-rl4 NZP-TransmissionComb-rl4 OPTIONAL, -- Need OR
frequencyDensity-rl4 NZP-FrequencyDensity-rl4 OPTIONAL -- Need OR
11,
[[ mbsfn-SubframeConfigList-v1430 CHOICE {
release NULL,
setup SEQUENCE {
subframeConfigList-v1430 MBSFN-SubframeConfigList-v1430
}
} OPTIONAL -- Need OP
11
}
CSI-RS-ConfigNZP-EMIMO-r1l3 ::= CHOICE {
release NULL,
setup SEQUENCE {
nzp-resourceConfigList-rl3 SEQUENCE (SIZE (1..2)) OF NZP-ResourceConfig-rl3,
cdmType-rl3 ENUMERATED {cdm2, cdm4} OPTIONAL -- Need OR
}
CSI-RS-ConfigNZP-EMIMO-v1430 ::= SEQUENCE {
-~ All extensions are for Non-Precoded so could be grouped by setup/ release choice
nzp-resourceConfigListExt-rl4 SEQUENCE (SIZE (0..4)) OF NZP-ResourceConfig-rl3,
cdmType-v1430 ENUMERATED {cdm8 } OPTIONAL -- Need OR
NZP-ResourceConfig-rl3 ::= SEQUENCE {
resourceConfig-rl3 ResourceConfig-rl3,
S
[[ transmissionComb-rl4 NZP-TransmissionComb-rl4 OPTIONAL, -- Need OR
frequencyDensity-rl4 NZP-FrequencyDensity-rl4 OPTIONAL -- Need OR
11
}
ResourceConfig-rl3 ::= INTEGER (0..31)
NZP-TransmissionComb-rl4 ::= INTEGER (0..2)
NzP-FrequencyDensity-rl4 ::= ENUMERATED {d1, d2, d3}
-- ASN1STOP
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Hinh 11
Béng 4: Cac phan md ta truong CSI-RS-ConfigNZP

antennaPortsCount
Théng sb biéu dlen s6 luong cdng angten dugc sir dung dé truy&n céc tin hidu tham chiéu CSI trong d6 anl tuong Gng véi 1, an2
twong Gng vai 2 cdng angten v.v., xem TS 36.211 [21, 6.10.5].

cdmType
Thong s6: CDMType, xem TS 36.211 [21, 6.10.5.2].

csi-RS-ConfigNZPIld
D& cp dén céu hinh CSI RS st dung truyén din cong suat khac khéng ma duoc tao cAu hinh cho cling tin sé dui dang quy
trinh CSI. UE s& bé qua CSI-RS-ConfigNZPId-r11 néu CSI-RS-ConfigNZPld-v1310 dugc bao hiéu.

frequencyDenszty
Biéu thi sy gidm mat d6 mién tn 6. E-UTRAN tao c4u hinh céc tri sb theo cac gidi han duge quy dinh trong TS 36.213 [23].

mbsfu-SubframeConfigList
Biéu thi cdu hinh MBSFN cho céc tai nguyén CSI-RS. Néu gc/-CRS-Info-r11 véng mat, thi trudng dwoc giai phong.

nzp-resourceConfigList
Bidu thi danh séch cac tai nguyén CSI-RS truyén din cong suat khac khdng sir dung thong s6 resourceConfig.

qcl-CRS-Info
Bidu thi cac cong angten CRS ma dugc dinh vi gan nhu & cung vi tri véi cac cdng angten CSI-RS, xem TS 36.213 [23,7.2.5].
EUTRAN tao ciu hinh trudng nay néu va chi néu UE duoc tao cAu hinh véi bd gcl-Operation thanh typeB.

resourceConfig
Théng s6: cdu hinh tin hiéu tham chiéu CSI, xem TS 36.211 [21, bang 6.10.5.2-1 v& 6.10.5.2-2].

subframeConfig
Thong s6: Icsirs, Xem TS 36.211 [21, bang 6.10.5.3-1].

scramblingldentity
Théng sé: théng s6 tao chudi gia ngiu nhién, np, xem TS 36.213 [23,7.2.5].

trapsmissionCom[J o ) )
Biéu thi d6 1éch két hop truyén din. E-UTRAN tao cdu hinh céc tri s6 theo cac gidi han dugc quy dinh trong TS 36.213 [23].

Hinh 12

Bang 5
: Tﬁng 56 lugng
; cong ingten

S6 lugng

S6 hrgng cbng dngten trén mdi
c4u hinh CSI-RS

cAu hinh CSI-RS
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Hinh 13A
Céc phn tir thng tin CSI-RS-ConfigNZP
-- ASN1START
CSI-RS-ConfigNZP-rll ::= SEQUENCE {
csi-RS-ConfigNzPId-rll CSI-RS-ConfigNZPId-rll,
antennaPortsCount-rll ENUMERATED {anl, an2, an4, an8},
resourceConfig-rill INTEGER (0..31),
subframeConfig-rill INTEGER (0..154),
scramblingIdentity-rill INTEGER (0..503),
gcl-CRS-Info-rll SEQUENCE {
gcl-ScramblingIdentity-rll INTEGER (0..503),
crs-PortsCount-rll ENUMERATED {nl, n2, n4, sparel},
mbsfn-SubframeConfigList-rll CHOICE {
release NULL,
setup SEQUENCE {
subframeConfigList MBSFN-SubframeConfigList
}
} OPTIONAL  -- Need ON
} OPTIONAL, -- Need OR
[[ csi-RS-ConfigNZPId-v1310 CSI-RS-ConfigNZPId-v1310 OPTIONAL -- Need ON
11,
[[ transmissionComb-rl4 NZP-TransmissionComb-rl4 OPTIONAL, -- Need OR
frequencyDensity-rl4 NZP-FrequencyDensity-rl4 OPTIONAL -- Need OR

release NULL,
setup SEQUENCE {
subframeConfigList-v1430 MBSFN-SubframeConfigList-v1430
}
} OPTIONAL -- Need OP
1]
}
CSI-RS-ConfigNZP-EMIMO-rl3 ::=  CHOICE {
release NULL,
setup SEQUENCE {
nzp-resourceConfiglist-rl3 SEQUENCE (SIZE (1..2)) OF NZP-ResourceConfig-rl3,
cdmType-rl3 ENUMERATED {cdm2, cdm4} OPTIONAL -- Need OR
CSI-RS-ConfigNZP-EMIMO-v1430 ::= SEQUENCE {

}

CSI-RS-ConfigNZP-EMIMO-rl5 ::= SEQUENCE {

11,
[[ mbsfn-SubframeConfigList-v1430  CHOICE ({

-- All extensions are for Non-Precoded so could be grouped by setup/ release choice
nzp-resourceConfiglistExt-r14 SEQUENCE (SIZE (0..4)) OF NZP-ResourceConfig-rl3,
cdmType-v1430 ENUMERATED {cdm8 } OPTIONAL  -- Need OR

-- All extensions are for Non-Precoded so could be grouped by setup/ release choice
nzp-resourceConfiglistExt-rl5 SEQUENCE (SIZE (0..5)) OF NZP-ResourceConfig-rl3,
cdmType-rl5 ENUMERATED {cdm8 } OPTIONAL -- Need OR
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Hinh 13B
Céc phin tir thong tin CSI-RS-ConfigNZP (tiép theo)

CSI-RS-ConfigNZP-EMIMO-rX ::= SEQUENCE {
-- All extensions are for Non-Precoded so could be grouped by setup/ release choice
nzp-resourceConfiglistExt-rX SEQUENCE (SIZE (0..5)) OF NZP-ResourceConfig-rl3,

cdmType-rX ENUMERATED {cdm8 } OPTIONAL -- Need OR
NZP-ResourceConfig-rl3 ::= SEQUENCE {
resourceConfig-rl3 ResourceConfig-rl3,
[[ transmissionComb-rl4 NZP-TransmissionComb-rl4 OPTIONAL, -- Need OR
frequencyDensity-rl4 NZP-FrequencyDensity-rl4 OPTIONAL -- Need OR
1]
ResourceConfig-rl3 ::= INTEGER (0..31)
NZP-TransmissionComb-rl4 ::= INTEGER (0..2)
NZP-FrequencyDensity-rld ::= ENUMERATED {d1, d2, d3}

-- ASN1STOP
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Hinh 14
— Xéc dinh sb luong cdng angten 51402 1400
P va cdc céu hinh CSI-RS -
A
Thiét 14p resourceConfig-r11 thanh
cu hinh CSI-RS thi nhét ~51404
-S1410
L 81406 ~51408
Thiét 14p phan tir thir nhét cua T e CRSP rtIC =
nzp-resourceConfigList-r13 Khon P=1,2, . | metiap SRetortountr
thanh cAu hinh CSIRS thit hai [€—" "8 4 hode 8 7 o > dé biéu thi P
//’81412 ~S1414 ] /,31432
Thiét 1ap CRS-PortCount-
Co-P| r11 dé biéu thi 8 XMT resourceConfig-r11 va
CRS-PortCount-r11
Khong
L ~s1416 [S1434

Thiét 1ap phén tir thir hai cta
nzp-resourceConfigList-r13
thanh cau hinh CSI-RS thir 3

/./--81418

XMT resourceConfig-ri1,
CRS-PortCount-r11 va
nzp-resourceConfigList-r13

A 4

——>(Két thic)
A

N

~§1420

Co-P

Thiét 14p CRS-PortCount-
r11 dé biéu thi 4

Khong
81422

/,—81436

XMT resourceConfig-rl1,
CRS-PortCount-r11,
nzp-resourceConfigList-r13 va
nzp-resourceConfigListExt-r14

Co—]

Khong

R
_S1424 5142
— L Thiét 1ap (P/4)-3 phin ti cta
Thiet 18p CRS-PortCount- nzp-resourceConfigListExt-r14 R
r11 dé biéu thi 4 P thanh cac ciu hinh >3
CSI-RS tir thir 4 dén tha (P/4).
~$1428 , 5140
— Thiét 14p (P/8)-3 phén tir ctia
Thiét 1ap CRS-PortCount- .| nzp-resourceConfigListExt-r14
rl1 de bicu thi 8 > thanh céc céu hinh
CSI-RS tir thir 4 dén tha (P/8).

49/51



~51510
/

Xic dinh PPC = s lugng cdng
angten trén moi tai nguyén CSI

46060

12/13

Hinh 15

Xéc dinh s6 luong cbng angten P
va céac cau hinh CSI-RS

Y

Thiét 18p resourceConfig-r11
thanh cau hinh CSI-RS thir nhat.

Y
Thiét lap CRS-PortCount-r11 |-——51912
dé biéu thi PPC
L 81514
81536
/
XMT CRS-PortCount-rl1,
resourceConfig-rl1, B
, ’ nzp-resourceConfigList-r13 va moi
6 nzp-resourceConfigListExt-rX c6 cac cau
hinh, X =14, 15, ...
~51518 ~51520
/ Thiét 1ap phan tir thir L cla nzp-
X resourceConfigList-r13 thanh cau hinh
Coé—p|

CSI-RS tiép theo.

~81524

Thiét 1ap phan tir thir (L-2) cta nzp-
resourceConfigListExt-r14 thanh cau

hinh CSI-RS tiép theo.

Pbivei X =15, ...

\ P

Khoéng
~$1526 51528
/ 7 p
/ Thiét 18p phén tu thi (L-LastCSI(X-1))
L< co cta nzp-resourceConfigListExt-rX N
LastCSI(X) > thanh cau hinh CSI-RS tiép theo, 4
X=15..
\ &
<%
\ —31530

L—51502

1

o

00

/--81510

Thiét 14p CRS-PortCount-r11
dé biéu thi P

51532

y

XMT CRS-PortCount-r11 va
resourceConfig-r11

5
————————»{(Két thuc)
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Hinh 16
51602 | 51604 1600
Kiém tra
Nhan CRS-PortCount-r11 > nzp-resourceConfigList-r13
) (RCL13) khong trong
81610 ~81606 51608
Kiém tra / Sé lugng cdng angten P = s8 dugc bidu thi bai
nzp-resourceConfigListExt-r14 Khén . CRS-PortCount-R11
(RCL14) khong tréng —hnons co—>
~S1614
S6 luong cdng angten P = s6 dugc bidu thi bai CRS- ,L
. PortCount-R11 x (1 + s8 lugng théng tin CSI-RS trong &t thi
Co——"P RCL13) Keé ‘tlhuc )
S1612 ~51616
S luong cdng angten p= sb duoc biéu thi bai CRS-
PortCount-R11 x (1 + 0 lugng thong tin CSI-RS trong
Khong————» RCL13 + s6 lugng thong tin CSI-RS trong RCL14)
Hinh 17
1700
81702 _ 81704
Kiém tra
Nhan CRS-PortCount-r11 » nzp-resourceConfigList-r13
: (RCL13) khong tréng
~81710 51706 81708
numCSI=1+sé lugng thong tin CSI- / Sé luong céng angten P = sb dugc biéu thi boi
RS trong RCL13; X =14 «—Khong Co—p! CRS-PortCount-R11

A

~S1712

Kiém tra
nzp-resourceConfigList-r(X)
(RCL(X)) khong trong

A

(et thie )
81720

-S$1714

RCL(X)

trong ? cé )

Sé lrong cbng angten P = numCSI x s6 dugc
biéu thi béi CSI-PortCount-R11

Khong

'

81716

numCSI = numCSI + s8 lugng théng tin
CSI-RS trong RCL(X); X = X+1
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