(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

o comnemoemeroe 0 MMM
CUC SO HUU TRi TUE
1-0039439

(51  HO4L 5/00 (13) B
(21) 1-2019-01798 (22) 30/09/2017
(86) PCT/IB2017/056048 30/09/2017 (87) WO/2018/060974 05/04/2018
(30) 62/403,044 30/09/2016 US
(45) 25/04/2024 433 (43) 25/06/2019 375A

(73) TELEFONAKTIEBOLAGET LM ERICSSON (PUBL) (SE)
SE-164 83 Stockholm, Sweden

(72) MURUGANATHAN, Siva (CA); GAO, Shiwei (CA); HARRISON, Robert Mark
(US).

(74) Cong ty Luat TNHH T&G (TGVN)

(54) TRAM GOC, PHUONG PHAP TRUYEN THONG DANH CHO TRAM GOC, VA
THIET BI NGUOI DUNG

(57) Sang ché dé xuat nat mang, thiét bi khong day, tram gbc, thiét bi nguoi dung va cac
phuong phap tuong ing. Nut mang nay bao gom hé mach xur Iy dugc tao cau hinh dé: chon
tap hop thir nhat va tdp hop tht hai gém céac tai nguyen tin hiéu tham chiéu trong khung
con, va két tap tap hop thir nhat va tap hop thtr hai gom cac tai nguyén tin hiéu tham chiéu
nay ¢ khung con ndy dé tao ra ciu hinh két tap ghép kénh phan chia theo mé (Code
Division Multiplexing - CDM). Tép hop thtr nhit va tap hop thtr hai g0m cic tai nguyén tin
hiéu tham chiéu trong khung con nay théa man tiéu chuin vé thoi gian sao cho hai phan tir
tai nguyén bat ky trong tap hop thir nhat va tap hop thtr hai g0m céac tai nguyén tin hi¢u
tham chiéu nay co su phan cach thoi gian t6i da 1én dén sau ky hi¢u OFDM. Tép hop thir
nhit va tdp hop tht hai gdm cac tai nguyén tin hiéu tham chiéu trong khung con nay thoa
man tiéu chuan vé tan sé sao cho hai phan tir tai nguyén bét ky trong tip hop thtr nhit va
tap hop thir hai gdm cic tai nguyén tin hi¢u tham chiéu nay c6 su phan cach tan s6 toi da
1én dén sau séng mang con.

Cac ky hiéu OFDM = Cac CRS RE
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Linh vuc k§ thuat dwoe dé cip

Sang ché dé cap dén cac hoat dong truyén thong khong day, cu thé 1a dén cac
céu hinh két tap ghép kénh phan chia theo ma (Code Division Multiplexing - CDM)
dé giam nhiing sy tdn thét hiéu suét do nhimng su bién thién kénh trong céc hoat dong

truyén thong khong day.

Tinh trang ky thuit cia sing ché

Hé théng LTE (Long Term Evolution - phét trién 1au dai) st dung k¥ thuat
OFDM (Orthogonal Frequency Division Multiplexing - ghép kénh phan chia theo
tn s6 truc giao) trén dudng xubng va ky thuat OFDM duoc trai phé bang DET
(Discrete Fourier Transform - phép bién d6i Fourier roi rac) trén dudng 1én. Do do,
tai nguyén vat Iy dudong xubng LTE co ban c¢6 thé dugc coi nhu ludi thoi gian-tin s6
nhu duoc thé hién trén Fig.1, trong d6 mdi phan tir tai nguyén tuong tng véi mot
song mang con OFDM trong mot khoang cach ky hiéu OFDM. Ngoai ra, nhu dugc
thé hién trén Fig.2, trong mién thoi gian, thi cac hoat dong truyén duong xuéng LTE
duoc td chirc thanh cac khung vo tuyén dai 10 ms (mili gidy), m3i khung v6 tuyén
bao gdm mudi khung con ¢ kich thudc bing nhau voi chidu dai 1a Tsubframe =
1 ms.

Ngoai ra, viéc cip phat tai nguyén trong hé théng LTE thudong duwoc md ta vé
mit cac khdi tai nguyén, trong d6 mot khdi tai nguyén twong uing véi mot khe (0,5
ms) trong mién thoi gian va 12 séng mang con lién nhau trong mién tin sb. Cac khdi
tai nguyén duoc danh sb trong mién tAn sb, bit ddu biang 0 tir mot dAu cia bing
thong hé théng. Céc hoat dong truyén dudng xuéng la duoc 1ap lich theo cach dong,
tie 13, trong mdi khung con, thi nit mang truyén thong tin diéu khién vé viéc di liéu
duoc truyén dén cac thiét bi ddu cudi nao va dir liu dugc truyén trén cac khdi tai
nguyén nao, trong khung con dudng xudng hién tai. Bio hiéu didu khién nay thuong

duoc truyén trong 1, 2, 3 hoac 4 ky hi¢u OFDM dau tién trong mdi khung con. Hé
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théng dudng xubng v6i 3 ky hiéu OFDM diéu khién dugc thé hién trén Fig.3, hinh
v& nay thé hién s khung con dudng xubng.

Tién mi hoa dya trén bang mi

Céc k¥ thuat da ang ten c6 thé 1am ting ddng ké toc d6 dit liéu va do tin cdy
ctia hé théng truyén thong khong day. Hiéu suét s& dugc cai thién dic biét néu ca bo
phét 13n bg thu déu dugc trang bi nhidu ing ten, didu nay tao ra kénh truyén thong da
d4u vao da dau ra (Multiple-Input Multiple-Output - MIMO). Cac hé théng do
va/hodc cac k¥ thuat lién quan thuong duoc goi 1a MIMO. Tiéu chudn LTE hién
dang phat trién v6i su hd tro ting cudng cia k§ thust MIMO. Thanh phan cét 16i
trong LTE 14 su hd trg clia nhiing céach trién khai ang ten MIMO va céc k¥ thuat lién
quan dén MIMO. Hién nay, k§ thuat LTE cai tién (LTE-Advanced) hd tro ché do
ghép kénh khong gian 8 16p cho 8 cong dng ten Tx véi viéc tién ma hoa phu thudc
kénh. K¥ thuat LTE-Advanced Pro bd sung su hd trg ghép kénh khong gian 8 16p
cho céc bd cuc cbng 2D (2 Dimensional - 2 chidu)/1D (1 Dimensional - 1 chiéu) voi
8/12/16 cbng ang ten Tx v6i viée tién ma hoa phu thudc kénh. Trong LTE Release
(ban phét hanh) 14, thi viéc hd trg ghép kénh khong gian 8 16p cho céc b6 cuc cong
2D/1D véi 20/24/28/32 cbng dng ten Tx dang duoc quy dinh. Ché do ghép kénh
khong gian 12 nhdm dat duoc téc do dit liéu cao trong cac diéu kién kénh co loi.
Fig.4 1a hinh vé thé hién hoat dong ghép kénh khong gian, hinh v& nay thé hién cau
truc truyén cua ché do ghép kénh khong gian dugce tién ma hoa trong LTE.

Nhu duoc thé hién trén Fig.4, vecto ky hiéu mang thong tin s 1a dugc nhan
v6i ma trin bo tién ma hod W ¢& Nt x 1, ma c6 tic dung phan phdi ning lugng phat
trong khong gian con cua khong gian vecto Nt chidu (twong tng v6i Nt cdng ing
ten). Ma trin b tién ma hoa nay thuong duoc chon tir bAng ma clia cdc ma tran bd
tién ma hod kha thi, va thudng duoc chi thi bing bd chi thi ma tran bd tién ma hoa
(Precoder Matrix Indicator - PMI), ma quy dinh ma tran bd tién ma hoa duy nhét
trong bang ma nay ddi véi sb luong ludng ky higu cu thé. Mai trong s6 r ky hiéu
trong s la twong ing véi mdt 16p, va r dugce goi la bac truyén. Theo céach nay, thi dat
duoc su ghép kénh khong gian vi nhiéu ky hidu c6 thé duogc truyén dong thoi trén

cung phan tir tai nguyén thoi gian/tin s& (Time/Frequency Resource Element -
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TFRE). Sé luong ky hiéu r thuong duge lam thich ung dé phtt hop véi cac thudc tinh
kénh hién tai.

LTE st dung OFDM (Orthogonal Frequency Division Multiplexing - ghép
kénh phan chia theo tin sd truc giao) trén dudng xubng (va OFDM dugc tién ma hoa
bang DFT (Discrete Fourier Transform - phép bién dbi Fourier roi rac) trén duong
1én), do dé, vecto y,, ¢& Nk x 1 nhan dugc déi véi TFRE nhit dinh trén séng mang
con n (hay theo cach khéc 14 s6 dit liéu TFRE n) 1a dugc md hinh hoé bing phuong
trinh

vy, = H,Ws, + e, Phuong trinh 1

trong d6 e, 1a vecto tap am/nhidu. Bo tién ma hod W ¢6 thé 13 b6 tién ma hoa
dai rong, ma khong thay ddi theo tn s6, hodc 1a c6 chon loc tan sb.

Ma tran bd tién ma hoa nay thuong dugc chon dé khop véi cac dédc diém cta
ma trin kénh MIMO H,, c& NrxNr, gdy ra cai duoc goi la tién mé hoa phu thudc
kénh. Viéc nay ciing thudng duoc goi 1a tién ma ho vong 1ap kin, va vé co ban la ¢b
ging tap trung ning lugng phét vao khong gian con, ma cé kha nang 16n trong viéc
van chuyén phén nhiu ctia ning luong duogc phat dén UE. Ngoai ra, ma tran bd tién
ma hod cling ¢6 thé dugc chon dé cb ging lam truc giao hoé kénh, c6 nghia 1a sau
khi 1am cin bang tuyén tinh phil hop tai UE, thi sw can nhiéu lién 16p la dugc giam
bét.

Bic truyén, va theo d6 1a sd lugng 16p dugc ghép kénh khéng gian, 1a duge
phan &anh & sb lugng cdt cua bo tién m3 hoa. D& hoat dong c6 hidu qua, thi diéu quan
trong 13 chon béc truyén ma khép véi cac thudc tinh kénh.

Céc mang dng ten 2D

Nhiing sy phat trién cia 3GPP (Third Generation Partnership Project i du an
hop tac thé hé thu ba) da dan dén cudc thao luan vé c4c mang ang ten hai chiéu ma
trong d6 moi phan tir ang ten déu co su diéu khién pha va bién do déé lép, tr d6 cho
phép viée tao chum theo ca chiéu dimg 1An chiéu ngang. Céc méng ing ten d6 c6 thé -
duoc mo ta (mot phan) boi sé luong cot Ang ten twong tng véi chiéu ngang N, sb
luong hang ang ten twong tmg véi chiéu dimg N, va s6 luong chiéu twong ng Vol
nhiing sy phan cuc khac nhau N,. Do do, téng sb luong phéan tir dng ten la N =

Ny N,N,. Mot vi du vé ang ten ma trong d6 N,=8 va N, =4 dugc thé hién trén Fig.5
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dudi day. N6 con bao gdm cac phan tir dng ten phan cuc chéo, c6 nghia la N,=2.
Ang ten d6 s& duoc biéu thi dudi dang mang ang ten 8x4 voi cac phan tir ang ten
phén cuc chéo.

Tuy nhién, tir géc do su tiéu chudn hoa, thi s6 lugng phr:?m ttr thue té & mang
ing ten 1a khong nhin thdy duoc dbi voi thiét bi khong diy, ma thay vao d6 1a cac
cdng ang ten, trong d6 mdi cbng twong tmg véi mot tin hidu tham chiéu CSI
(Channel State Information - thong tin trang thai kénh) dwoc md ta tiép dudi day. Do
d6, thiét bi khong day c6 thé do kénh tir mdi trong s céc cong nay. Do d6, bd cuc
cdng 2D duoc gidi thidu, duoc md ta boi sb lwong cbng dng ten theo chiéu ngang
M, s6 luong hang ing ten twong tng véi chiéu dimg M, va s6 luong chidu twong
ung v6i nhitng su phin cuc khac nhau M,. Do do, téng sd cong ang ten 1a M =
My M, M,. Viéc anh xa céc cong nay dén N phan tir ing ten 1a véan dé thuc hién cua
eNB nén khong nhin thiy dugc dbi voi thiét bi khong day. Thiét bi khong day tham
chi con khong biét gi tri ctia N; n6 chi biét gia tri ctia s6 luong cong M.

Dbi véi thiét bi khong diy LTE Rel-12 va cii hon, thi chi ¢6 kha ning phan
hdi bang ma ddi vai bb cuc céng 1D 14 duoc hd tro, véi 2, 4 hodc 8 cbng dng ten. Do
d6, bang ma nay duoc thiét ké vai gia dinh 13 cac cng nay duoc sip xép trén duong
thing. Trong LTE Rel-13, thi cac bang ma ddi véi cac bd cuc cong 2D di duoc quy
dinh déi voi truong hop 8, 12, hoac 16 cdng ang ten. Ngoai ra, bang mi cho bd cuc
cdng 1D dbi voi truong hop 16 cdng dng ten cling duoc quy dinh trong LTE Rel-13.
Céc bang mi Rel-13 duoc quy dinh cho céc bd cuc céng 2D niy cé thé duoc hiéu la
su két hop cua céc b tién ma hoa duoc diéu chinh cho mang ngang va mang dimg
clia céc cbng ang ten. Pidu nay c6 nghia 1a (it nhit mot phan cta) bo tién ma hod nay

6 thé duogc mo ta dudi dang ham la

;2 2 r
Vig =| U, € M U, . € Oy u,
Phuong trinh 2
trong dé
;i 27m jZmn(Nl—l)
u, =1 e %" . e %%
Phuong trinh 3
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Trong Phuong trinh 2 va Phuong trinh 3, thi cac thong s6 Ny va N, lan luot
biéu thi sb luong céng theo chiéu tht nhit va chiéu tht hai. Dbi véi cac b cuc céng
ID, thi N, = 1 va u,, trong Phuong trinh 3 tré thanh 1. Can luu y ring chiéu thi
nhét c6 thé 1a chiéu ngang hoic chiéu ding, va chiéu tht hai s& 1a chiéu con lai. N6i
cach khac, vai ky hiéu trén Fig.5, thi hai kha nang: (1) N; = M, va N, = M,,, (2)
N, = M, va N, = M, c6 thé ton tai, trong dé Fig.5 1a hinh v& thé hién mang dng ten
hai chidu cta cac phin tr dng ten phan cuc chéo (Np = 2), v6i N, = 4 phan tir ing
ten ngang va N, = 8 phén tir dng ten dung, va & phia tay phai cua Fig.5, 1a bd cuc
cbng thuce t& v6i 2 cng dimg va 4 cdng ngang. Cai nay co thé thu dugc bang céach, vi
du, 40 hoa mdi cdng bdi 4 phén tir dng ten dimg. Do d6, gia sir ¢ mit cac cong phan
cuc chéo, thi thiét bi khong day sé do 16 cdng ang ten theo vi du nay.

Céc thong sb 0, va 0, & Phuong trinh 2 va Phuong trinh 3 1an luot biéu dién
cac hé s6 14y mau du trong khong gian cia chum theo cac chidu 1 va 2. Céc gia tri
ciia Ny, N,, 0, va 0, 1a duoc tao cAu hinh bdi béo hidu didu khién tai nguyén vo
tuyén (Radio Resource Control - RRC). Céc cdu hinh dugc hd tro clia 01.02) 3
(V1.V2) @6i vei s6 luong cbng CSI-RS cu thé 1a duoc néu & Bang 7.2.4-17 ctia dic ta
3GPP TS 36.213 Technical Specification Group Radio Access Network, Evolved
Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures (Release
13); V13.0.1 (2016-01) ma duoc thé hién lai dudi day trén Bang 1.

S6 lugng cbng ang ten CSI-RS (V1. N,) 0..0,)
g (2,2) (4,4), (8,8)
(2,3) (8,4), (8.,8)
12
(3.2) (8,4), (4,4)
6 (2,4) (8,4), (8.,8)
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(4,2) (8,4), (4,4)

(8:1) (47-)7 (8:')

Bang 1. Céc cAu hinh dugc hd tro cia ©1-02)ya WiN2) Bang 7.2.4-17 cua
dac ta 3GPP TS 36.213 Technical Specification Group Radio Access Network;
Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures
(Release 13); V13.0.1 (2016-01).

Céc chi tiét vé cac bang mi LTE Rel-13 ma dugc xé4c dinh béng luong &
Phuong trinh 2 14 ¢6 thé duoc tim thdy & cic Bang 7.2.4-10, 7.2.4-11, 7.2.4-12,
7.2.4-13,7.2.4-14,7.2.4-15, 7.2.4-16, va 7.2.4-17 cua déc ta 3GPP TS 36.213.

Céc ky hiéu tham chiéu vé thong tin trang thai kénh c6 cong suét khac khong
(Non-Zero Power Channel State Information Reference Symbol - NZP CSI-RS)

Trong LTE Release-10, thi chudi ky hiéu tham chiéu méi da duoc gisi thidu
nham dé uéc luong thong tin trang thai kénh, 1a NZP CSI-RS. NZP CSI-RS cung céap
vai uu diém so véi viée dua phéan hdi CSI trén cac ky hiéu tham chiéu riéng cua té
bao (Cell-specific Reference Symbol - CRS) ma da duoc su dung, nhim muc dich
do, trong cac ban phat hanh trude d6. Thi nhét 1, NZP CSI-RS khong dugc dung dé
giai didu ché tin hidu dit liéu, do d6, khong yéu cu cting mat do (tic 13, phi tén cia
NZP CSI-RS v& co ban 1a nho hon). Thit hai 13, NZP CSI-RS cung cip phuong tién
linh hoat hon nhiéu dé tao cAu hinh céc phép do phan hdi CSI (vi dy, viée do trén tai
nguyén NZP CSI-RS nao 1a cé thé duoc tao cdu hinh theo cach riéng cua thiét bi
khong day).

Béng cach do trén NZP CSI-RS, thi thiét bi khong day c6 thé udc luong kénh
hiéu dung ma NZP CSI-RS dang di qua, bao gdm kénh lan truyén vo tuyén, va cac
do loi ang ten. Noi theo cach toan hoc hon, thi diéu nay co6 nghia la néu tin hiéu NZP
CSI-RS X d3 biét duoc truyén, thi thiét bi khong day co6 thé wéc luong su ghép cip
gitta tin hiéu duoc truyén va tin hiéu nhan duoc (tac la kénh hi¢u dung). Do d¢, néu
khong c6 phép 4o hoa nao dugc thuc hién trong lan truyén, thi tin hiéu nhén dugc ¥

¢6 thé duoc biéu dién dudi dang
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y=Hxte Phuong trinh 4

va thiét bi khong day c6 thé wéc lugng kénh hiéu dung H . Lén dén tdm cong
NZP CSI-RS c6 thé duoc tao cAu hinh cho thiét bi khong day LTE Rel.11, ttc 13,
thiét bi khong diy nay c6 thé nho d6 ude lugng kénh tir 1én dén tam cong ing ten
phat & LTE Rel-11.

Lén dén LTE Rel-12, thi NZP CSI-RS s dung md bao trum vudng goéc
(Orthogonal Cover Code - OCC) ¢6 chidu dai 12 hai dé chdng 1én hai cbng ang ten
trén hai RE lién nhau. OCC c¢6 chiéu dai 2 ¢6 thé dugc thuc hién bing cip mi vudng
gbe [11] va [1 — 1]. Trong subt tai liéu nay, thi OCC dugc goi theo cach khéc 1a
ghép kénh phén chia theo ma (Code Division Multiplexing - CDM). OCC chidu dai
N ¢6 thé duoc goi 1a OCC-N hoic 1a CDM-N, trong d6 N c6 thé lay cac gié tri 14 2,
4, hodc 8.

Nhu c6 thé thay trén Fig.6, nhiéu kiéu mdu NZP CSI-RS khéc nhau 1a kha
dung, trong d6 Fig.6 1a hinh vé& thé hién ludi phan tr tai nguyén trén cip RB, dé thé
hién cac vi tri tiém niang cho RS riéng ctia UE (duoc phan biét bang (cic) duong
gach bong tuong ng), CSI-RS (duge danh dAu bing sb tuong tng véi cong dng ten
CSI-RS), va CRS (duoc phan biét bang (cac) dudong gach béng twong mg) nhu da
duoc biét rd trong Iinh vuc. Pbi véi truong hop 2 céng dng ten CSI-RS, thi ¢6 20
kiéu mAu khéac nhau trong khung con. Sé lugng kiéu mau twong tmg la 10 va 5 lan
luot d6i v6i 4 va 8 cdng ang ten CSI-RS. Pbi voi song cong phan chia theo thoi gian
(Time Division Duplex - TDD), thi ¢6 thém mdt sé kiéu miu CSI-RS.

Chudi tin hiéu tham chiéu cho CSI-RS 14 duogc x4c dinh & Phén 6.10.5.1 cua
dic ta 3GPP TS 36.211 Technical Specification Group Radio Access Network;
Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and
modulation (Release 13); V13.0.0 (2015-12), du6i dang

i, (m) = —\/%(1—2~c(2m))+ j%(l— 2-c2m+1)), m=0,]1,., NggxPl 1
Phuong trinh 5
trong d6 ”s 1a sb khe trong khung vo tuyén va / 1a s6 ky hiéu OFDM trong khe nay.

Chudi gia ngiu nhién © () 1an luot duoc tao ra va duge khai tao theo cac Phén 7.2 va



39439

6.10.5.1 cua dic ta [2] 3GPP TS 36.211 Technical Specification Group Radio Access
Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels
and modulation (Release 13); V13.0.0 (2015-12). Ngoai ra, trong Phuong trinh 5, thi

NRaePh— 110 o co \ Az x N
la cau hinh bang théng duong xuong 16n nhat duge ho tro boi déc ta

3GPP TS 36.211 Technical Specification Group Radio Access Network, Evolved
Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation
(Release 13); V13.0.0 (2015-12).

Trong LTE Rel-13, thi tai nguyén NZP CSI-RS dugc mo rong dé bao gém 12
va 16 cdng. Tai nguyén NZP CSI-RS Rel-13 d6 1a thu dugc bang cach két tap ba tai
nguyén CSI-RS 4 cbng ké thira (dé tao thanh tai nguyén NZP CSI-RS 12 cong) hogc
hai tai nguyén CSI-RS 8 cdng ké thira (dé tao thanh tai nguyén NZP CSI-RS 16
cdng). Can luu ¥ ring tit ca tai nguyén NZP CSI-RS ma dugc két tip cling nhau 14
dugc dit trong cung khung con. Cac vi du vé viéc tao thanh cac tai nguyén NZP
CSI-RS 12 cdng va 16 cdng 1a duge thé hién trén Fig.7, hinh vé nay thé hién (a) vi
du vé viéc két tap ba tai nguyén 4 cdng dé tao thanh tai nguyén NZP CSI-RS 12
cdng; (b) vi du v& viéc két tap hai tai nguyén 8 cong dé tao thanh tai nguyén NZP
CSI-RS 16 cdng, mdi tai nguyén 4 céng va 8 cdng ma duge két tp cling nhau 1a
duoc d4nh diu bing s6 gibng nhau. Trong khung con cu thé, thi c6 thé c6 ba chu
hinh tai nguyén 12 cdng (tirc 13, chin trong s muoi tai nguyén 4 cdng duoc st dung)
va hai cAu hinh tai nguyén 16 cbng (tic 13, bdn trong s6 nim tai nguyén 8 cdng duoc
stt dung). Cach danh s6 cong nhu sau duge sir dung cho cac tai nguyén NZP CSI-RS
duoc két tap:

* Céc sb cong duoc két tap 1a 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28, 29, 30 (d6i v6i 16 cdng NZP CSI-RS);

» Céc s6 cdng duoc két tap 1a 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26 (dbi v6i 12 cong NZP CSI-RS).

Ngoai ra, thiét ké Rel-13 NZP CSI-RS hd tro hai chiéu dai OCC khéc nhau.
C6 thé ghép kénh céc cong ang ten nhd sir dung céac chidu dai OCC hai va bbn cho
ca NZP CSI-RS 12 céng 14n NZP CSI-RS 16 cdng.

Céc thiét ké NZP CSI-RS véi chiéu dai OCC 2
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Fig.8 1a hinh v& thé hién thiét ké NZP CSI-RS ddi véi truong hop 12 cong véi
chidu dai OCC 2, trong do6 céc tai nguyén 4 céng khac nhau la duoc biéu thi bing céc
chit cai A-J. Trén Fig.8, céc tai nguyén NZP CSI-RS 4 cbng khac nhau dugc biéu thi
bing céc chit cai A-J. Vi du, céc tai nguyén 4 cbng A, F, va J c6 thé dugc két tap dé
tao thanh tai nguyén NZP CSI-RS 12 cdng. OCC chiéu dai 2 dugc 4p dung trén hai
RE c6 cung chi s6 séng mang con va cac chi s§ ky hitu OFDM lién k& (vi du, OCC
2 1a duoc 4p dung cho cac RE cé cac chi s6 ky hiu OFDM 5-6 va chi s6 séng mang
con 9 trong khe 0).

Fig.9 12 hinh v& th hién thiét ké NZP CSI-RS cho trudng hop 16 cng véi
chidu dai OCC 2, trong d6 cac tai nguyén 8 cdng khac nhau 1 duge thé hién & phan
chu thich cua Fig.9, va cac phan tir tai nguyén c6 cing chit cai thi tao thanh mot
nhém CDM trong mdi tai nguyén 8 cong. Trén Fig.9, c4c tai nguyén NZP CSI-RS 8
cdng khac nhau nay duoc thé hién & phan chu thich. Vi dy, c4c tai nguyén NZP CSI-
RS 8 cbng 1 va 3 c6 thé duoc két tap dé tao thanh tai nguyén NZP CSI-RS 16 cong.
OCC chiéu dai 2 duoc ap dung trén hai RE ¢6 ciing chi s6 séng mang con va céc chi
s6 ky hiéu OFDM lién k& (vi du, OCC 2 14 duoc 4p dung cho cac RE c6 céc chi s6
ky hidu OFDM 2-3 va chi s6 séng mang con 7 trong khe 1).

Dbi voi truong hop chiéu dai OCC 2 (tte 13, khi thong s6 16p cao hon
‘cdmType’ duoc dit bing cdm?2 hozc khi ‘cdmType’ khong duge tao céu hinh boi
mang truy cap vO tuyén mat ddt UMTS cai tién (EUTRAN)), thi viéc anh xa chudi
tin hiéu tham chiéu ") cua Phuong trinh 5 dén cac ky hiéu didu ché c6 gid tri

(p) i ,
phuc el ma duoc dung lam cac ky hiéu tham chiéu trén cong dng ten p l1a duoc xac
dinh duéi dang:
() _ 1
a = Wjn * 1, m
kol o, (') Phuong trinh 6

trong do
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—0déiveip’ € {1 5.16 }_, tién t6 vong binh thudng
—6dsiveip’ € {1 7.1 8}, tién té vong binh thuong
~1 dsivsip’ e {19,20}

—Tdbivéip' € {2 1,22}7 tién t6 vong binh thuémg

tién t6 vong binh thuong

k=F+12m+ el
-0dbivsip' € {13,16 {, tien to vong md rong

—3ddiveip’ € {17,1 8} tién 6 vong mé rong

—Gadivsip' € {1 9,20}, tién t6 vong mé rong

-9dsiveip' € {21,22}P tién t6 vong mo rong
[" Céac cau hinh tin hidu tham chiéu CSI  0-19, tién t6 vong binh thuong
] = I'+{2]" Cac cau hinh tin hiéu tham chiéu CSI 20-31, tién t6 vong binh thuong
" Cac cau hinh tin hiéu tham chiéu CSI (.2 7, tién t6 vong mé rong
1 p'e{l51719.21)
(-1)" p'e{1618.2022}
["=0]1

m=0]..Npg -1

rmax, DL 17 DL
1N ) - i\'
m=m+ { RB 5 RE

Phuong trinh 7

|

O Phuong trinh 6 - Phuong trinh 7, thi V % bidu difn bang thong truyén
duong xudng; cac chi s6 k' va I’ biéu thi chi s6 séng mang con (bt du tir ddy cta
mdi RB) va chi s6 ky hidu OFDM (bat diu tir bén phai ctia mdi khe). Viéc anh xa
céc cip (k',1") khac nhau dén céc ciu hinh tai nguyén CSI-RS khac nhau la duoc thé

hién trén Bang 2.
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Cau S6 luong tin hiéu tham chiéu CSI duoc tao cAu hinh

hinh 1 hodc 2 4 8

CSI- | Khung Khung Khung Khung Khung Khung

RS con binh |con dic|con binh|con dac|con binh|con dic
thuong biét thudng biét thuong biét
(0 | | ®sr) | oAl ) | Rl ey | np | (k)| | (k)| n

0 9,5 10195 [0 [(95 [0 (OS5 (005 [0]0O)5 |0

1 11,2 |1 (A5 (0 ((11,2) |1 [ (11,5 (0 |(11,2) |1 [(11,5)]0

2 9,2) 111092 |[1]02 |12 |12 |1]062 |1

3 (7,2) |1 1(7,5 |0 [(7,2) |1 (75 |0 |(7.2) |1 [(7.5) |0

4 9,5 |1 9,5 |1 9,5 |1

5 8,5 [0 ]85 |0 |85 |0 ()5 |0

6 (10,2) | 1 [(10,5) 10 |(10,2) |1 |(10,5)|0

7 @2 |12 |1 @®2 |1]@62 |1

8 (6,2) |1 [(6,5 |0 [(6,2) |1 ](6,5 |0

9 85 |1 85 |1

10 (3,5 [0 (@35 |0

11 (2,5 [0 (2,5 |0

12 (5,2) |15 |0

13 42) |1]@&)5) |0

14 32) |11@32) |1

15 2,2) |1 122 |1

16 (1,2) |1 ](1,5 |0

17 0,2) |1 1](0.,5 |0

18 (3,5 |1

19 (2,5 |1

20 (11,1) | 1 (11,1 |1 (1,1 |1

21 9,1) |1 9,1 |1 9,1) |1

22 (7,1) |1 (7,1) |1 (7,1) |1

23 (10,1) | 1 (10,1) | 1
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24 (8,1) |1 3.1 |1
25 6,1) |1 6,1) |1
26 6.1 |1
27 @1 |1
28 3.1) |1
29 21 |1
30 (L1) |1
31 0,1) |1

Bang 2. Anh xa tir cdu hinh tin hidu tham chiéu CSI dén /") d6i véi tién t6
vong binh thuong
Luong ? dbi voi trudong hop chiéu dai OCC 2 14 lién quan dén sb cong dng
ten ¥ nhu sau:
e P=r ivé6i CSI-RS st dung 1én dén 8 cong ang ten;
e khi thong s 16p cao hon ‘cdmType’ dugc thiét dit bing cdm?2 dbi véi CSI-
RS sir dung nhiéu hon 8 cdng ang ten, thi nhu sau:

NCS‘I

' s . A 7t !
p+%l ddi véi pE{IS,-.-,15+N§,Sr{s/2—1}
r= CSI
. oports |, csI . ! csI csI
P -;-—2—<1+Nres —l)daimp e YS+NIN [2...15+ N, —1}
Phuong trinh 8

Sl CSI
rog CS1 \ A gxc: A \ A A .
trong dé 7€ P S 1) 13 56 tai nguyén CSI; s va = P lan [uot bicu thi

s6 luong tai nguyén CSI-RS duogc két tap va sd luong cdng dng ten trén mdi tai

S]
nguyén CSI-RS dugc két tap. Nhu da néu trén, céc gid tri duge phép ctia * = va

CSI

pors 38 véi cac truomg hop thiét k& NZP CSI-RS 12 cdng va 16 cdng 1a duge cho
trén Bang 3.
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Téng s6 cong ng ten S6 lugng cdng ang Sb luong tai nguyén

ten trén mdi tai | CSI-RS

Nies Nyort nguyén N
Ngows

12 4 3

16 8 2

Céc thiét ké NZP CSI-RS véi chiéu dai OCC 4

Fig.10 1a hinh v& thé hién thiét ké NZP CSI-RS ddi véi truomg hop 12 cong
v6i chidu dai OCC 4, trong d6 céc tai nguyén 4 cbng 1a dugc bidu thi bang céc chit
cai A-J. Trén Fig.10, cac tai nguyén NZP CSI-RS 4 cdng khéc nhau dugc biéu thi
bang cac chit cai A-J. Vi du, céc tai nguyén 4 cdng A, F, va T c6 thé duoc két tap dé
tao thanh tai nguyén NZP CSI-RS 12 c¢dng. OCC chiéu dai 4 la duoc 4p dung trong
nhém CDM ma & d6 nhém CDM bao gdm 4 phin tir tai nguyén duoc sir dung dé dnh
xa CSI-RS 4 cbng ké thira. Tic 13, cdc phan tir tai nguyén ma duoc ddnh dau bang
cung chit cai trén Fig.10 1a bao gém mot nhém CDM. OCC chiéu dai 4 13 duoc cho

trong Phuong trinh 9.
1 1 1 1
I -1 1 -1
W, =
1 1 -1 -1
1 -1 -1 1

Phuong trinh 9

Fig.11 1a hinh vé& thé hién thiét ké NZP CSI-RS cho truong hop 16 cong véi
OCC chiéu dai 4, trong d6 céc tai nguyén 8 cdng khac nhau dugc thé hién & phan
chu thich, cac phan tir tai nguyén c6 cling chit cai tao thanh mdt nhém CDM trong
tai nguyén CSI-RS 8 cong. Trén Fig.11, céc tai nguyén NZP CSI-RS 8 cdng khéc
nhau ndy duoc thé hién & phan chu thich. Vi du, c4c tai nguyén NZP CSI-RS 8 cong
1 va 3 ¢6 thé duoc két tap dé tao thanh tai nguyén NZP CSI-RS 16 cong. M&i tai
nguyén 8 cdng tiép tuc duoc phan ving thanh hai nhém gdm 4 RE lién k& va mdi
trong s& cac nhém nay déu bao gdm mot nhém CDM. Trén Fig.11, thi cac RE véi
nhin A va B tao thanh mot tai nguyén 8 cong ké thira, trong d6 A va B 1a cac nhom
CDM trong tai nguyén nay. OCC véi chidu dai 4 14 duoc 4p dung trong mdi nhém
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CDM. Trong phan con lai clia tai lidu nay, thi cic nhom CDM tuong tmg véi cac RE
¢6 nhin A va B trong mdi ciu hinh tai nguyén NZP CSI-RS 8 cdng lan lugt duge goi
la cac nhom CDM i va ii.

Déi véi truong hop OCC chiu dai 4 (tic 13, khi thong sé 16p cao hon
‘cdmType’ duogc thiét dat béng cdm4), thi sy éanh xa chudi tin hiéu tham chiéu

(p)
akf’,

7o (M) cua Phuong trinh 5 dén cac ky hiéu diéu ché c6 gid tri phic ma duoc

dung 1am céc ky hiéu tham chiéu trén cng dng ten p 1a duge x4c dinh dudi dang:

0 =, e, )

Phuong trinh 10
trong dé

k" ddivéi p'e {15,1 6,19,20}; tidn t6 vong binh thuomg, NE3T =8

ports
Jo = k412m = k"6 déivei p' € {17,18,21,22}, tién 1§ vong binh thudme, Ny = 8

6" déivei p' € {15,16,17,18}, tién 16 vong binh thutmg, N oy, = 4
/ ]'+{ " Céc chu hinh tin hidu tham chiéu CSI 0-19, tién t vong binh thwomg

2]" Céc cAu hinh tin hiéu tham chiéu CSI 20-31, tién & vong binh thudong

I"=0]
k=01
i =2k

m= 0,1,...,]\"1% -1

<.DL DL
Arma)\. _ N
m=m+ {—337&3—

Phuong trinh 11
O Phuong trinh 10 — Phuong trinh 11, thi ¥® biéu dién bang thong truyén

CSI
duong xudng; = P biéu thi sO lugng cdng ang ten trén mdi tai nguyén CSI-RS duoc

két tap; cac chi sb k' va I’ biéu thi chi s6 séng mang con (bt dau tir day cia mdi RB)
va chi sb ky hi¢u OFDM (bat dau tir bén phai cua mdi khe). Viéc anh xa céac cdp
(k',1") khéc nhau dén cic ciu hinh tai nguyén CSI-RS khéc nhau la dugc thé hién
Bang 2. Ngoai ra, v Phuong trinh 10 1a dugc cho bdi Bang 4, trong d6 Bang 4
thé hién chudi *»® cho CDM4.
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;Efés 4| ey by @ iy )y w,3)]
15 1517 |11 1

16 16,18 |1 -1 1 -]

17 1921 |11 -1 -

18 2022 |t -1 -1 1

Khi thong sb 16p cao hon ‘cdmType’ dugc thiét dit bing cdm4 ddi véi CSI-
RS st dung nhiéu hon 8 ¢dng ang ten, thi s6 cong dng ten la
P=iNpons+ P

W¥ports

Phuong trinh 12
trong d6 p'e:lilé"’lerNgos"{s_l} d6i voi sb tai nguyén CSI-RS /€ o NS -1
Ban chit ky thuit ciia sang ché

Theo mot sb phuong an, theo céch c6 loi, sang ché dé xuat phuong phép va hé
théng danh cho céc cdu hinh két tip ghép kénh phéan chia theo ma (Code Division
Multiplexing - CDM) dé gidm nhiing su tdn thit hiéu sudt do nhimng su bién thién
kénh trong cc hoat dong truyén thong khong day.

Cac nhuoce diém ctia mot cach tiép can trong thiét k¢ CDM-8 bao gém viéc
(1) n6 s& bi ton thét hidu sudt néu kénh bién thién dang ké trén 9 ky hiu OFDM do
su mét tinh vudng géc trong nhém CDM 8, va (2) né c6 phi tdn CSI-RS cao hon so
v6i yéu cdu. Cac nhuge diém khac cua nhing céch tiép can CDM 8 khéc bao gbm
viée (1) so d6 nay khong ngin ngira su ton that higu sudt néu kénh bién thién dang ké
trén 9 ky hiéu OFDM do su mit tinh vudng goc trong nhém CDM 8, va (2) so dd
nay la khéng phu hop cho 24 cdng. Dbi véi 24 cdng, néu viée két tip CDM-4 duoc
thuc hién tuy ¥ (nhu dd mé ta trén day) dé tao thanh nhém CDM-8, thi diéu nay van
c6 thé gdy ra nhimng su tén that hiéu suét néu kénh bién thién dang ké trén 9 ky hidu
OFDM do su mét tinh vudng goéc trong nhom CDM-8 nhu dugc thé hién & vi du trén
Fig.15.
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Céc khia canh nhét dinh va cdc phuong 4n cua chung theo séng ché c6 thé
cung cap cac giai phap cho cic vén dé nay hoic céc van dé khac. Theo giai phap thu
nhét, thi ma bao trim vudéng goc chiéu dai 8 1a dat duoc béng cach két tap hai nhom
ma bao trum vudng goc chidu dai 4 ma thudc vé cip tai nguyén LTE CSI-RS ké
thira, trong d6 cap tai nguyén ké thira nay 1a duoc chon tir tp hop rang budc gbém
cac cap ma duogc chon dé giam thiéu sy mét tinh vuéng goc ctia ma bao trum chiéu
dai 8 do nhiing su bién thién kénh trong mién thdi gian. Theo giai phap nay, thi nit
mang béo hiéu cho thiét bi khong day vé cac cip tai nguyén CSI-RS ké thira ma
duoc chon trong khi két tdp cac nhom ma bao trum vudng goc chiéu dai 4, hodc cac
chi sb ma biéu dién céc cap tai nguyén CSI-RS ké thira ma duoc chon trong khi két
tdp cdc nhém mi bao trum vudng goéc chidu dai 4.

Theo giai phép tht hai, thi ma bao trum vudng goc chidu dai 8 1a dat duoc
bing cach két tAp hai nhém mi bao trim vudng gbc chidu dai 4 ma thudc vé cap tai
nguyén LTE CSI-RS ké thira, trong d6 cip tai nguyén ké thira nay va cdc nhém ma
bao trim vudng goc chiéu dai 4 d6 1a duoc chon tlr tp hop rang budc gbm cac cip
ma duge chon dé giam thiéu sy mat tinh vudéng géc ctia ma bao trim chidu dai 8 do
nhimng su bién thién kénh trong mién thoi gian va mién tin sd. Theo giai phap nay,
thi nit mang bao hi¢u cho thiét bi khong day v& mot hodc nhiéu cdu hinh CSI-RS 8-
cdng va cac cap t6 hgp nhém CDM-4 ma dugc chon trong khi két tap cac nhom mi
bao trum vudéng goc chiéu dai 4 hoic mdt hodc nhiéu chi s ma biéu dién ciu hinh
CSI-RS 8-cong va céc cip td hop nhém CDM-4 ma duge chon trong khi két tap cac
nhém ma bao trim vudng goc chidu dai 4 nay.

Theo mot phuong 4n, sang ché dé xuat phuong phép 1am ting ning luong
trong tin hiéu tham chiéu trong khi han ché biang thong ctia n6, phuong phép nay bao
gdm it nhit mét trong s6 cac budc:

a) Chon c4u hinh tin hiéu tham chiéu tht nhit va céu hinh tin hiéu tham chiéu
thu hai, khi it nhit mot trong sb cac diéu kién sau ddy duoc thod man:

1) cAu hinh tin hiéu tham chiéu thir nhét va cAu hinh tin hiéu tham chiéu th

hai nay 1a dugc chon tir tdp hop dugc dinh trudc gém céc cAu hinh tin hiéu

tham chiéu
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ii) mdi cAu hinh tin hidu tham chiéu déu xac dinh tap hop vi tri tAn s6 va vi tri

thoi gian cia cac phan tir tai nguyén

iii) mdi phdn tir tai nguyén déu duogc lién két voi phan tir ctia chudi tham

chiéu

iv) su phan cach thoi gian t6i da cta céc vi tri thoi gian trong céu hinh tin hiéu

tham chiéu thtt nhit va cAu hinh tin hiéu tham chiéu tht hai 13 su phan
cach tdi da thtr nhat

v) su phén cach thoi gian t&i da 16n nhit ctia cac vi tri thoi gian trén tat ca cac

cdp kha thi ctia céc cAu hinh tin hiéu tham chiéu trong tap hop dinh trudc
14 su phén cach t6i da 16n nhét, va

vi) su phén cach thoi gian t6i da 16n nhat nay 12 16n hon sy phan cach tbi da

thtr nhAt;

b) tao ra tin hiéu tham chiéu bang cach ap dung chudi bao trum thir nhit cho tap
hop chudi tin hiéu tham chiéu tht nhat va tap hop chudi tin hiéu tham chiéu
thi hai, khi it nhit mot trong s6 cac diéu kién sau ddy duoc thod mén:

i) chudi tin hiéu tham chiéu thir nhét tuong tng v&i tip hop con thi nhat ctia

céc phn tir tham chiéu ctia céu hinh tin hiéu tham chiéu thtr nhat

ii) chudi tin hiéu tham chiéu thr hai twong tmg v&i tap hop con thr hai cua

cac phin tir tham chiéu ctia cAu hinh tin hiéu tham chiéu tht hai

iii) chudi bao trim thir nhit dugc lién két voi cong ang ten,

iv) chudi bao trum thir nhat dugc chon tir tip hop cdc chudi bao trum,

v) va mdi chudi bao trim 1a vudng géc v&i moi chudi bao tram khéc trong

tap hop; va

¢) truyén tin hidu tham chiéu trong tip hop con tht nhit va tip hop con th hai
clia c4c phdn tir tham chiéu.

Theo mot khia canh cua phuong &n nay, thi it nhat mot trong sd cac diéu kién
sau day 1a duoc thoa man: su phan cach tan s6 toi da clia céc vi tri tan s6 trong tap
hop con tht nhét va tip hop con thir hai 14 su phan cach t61 da thir hai, su phan cach
tan s t6i da 16n nhat cta cc vi tri tin sb trén tit ca céac cap kha thi cta céac phén t

tham chiéu trong cAu hinh tin hidu tham chiéu thir nhét va ciu hinh tin hiéu tham
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chiéu tht hai 14 su phan cach tdi da 16n nhit, va su phén cach tdn sd t61 da 1on nhat
nay 14 16n hon su phéan céch ti da thi hai.

Theo mot khia canh ctia phuong 4n nay,

d) Truyén N tin hiéu tham chiéu khac nhau trong tip hop con thit nhit va tap
hop con thir hai cia céc phan tir tai nguyén, trong d6 it nhit mot trong s6 cac
diéu kién sau day 1a duoc thod mén:

i) mdi tin hiéu tham chiéu déu dugc lién két voi s6 cong ang ten, tir d6 tao ra

tap hop cac s cong dng ten cho N tin hi¢u tham chiéu khéc nhau nay

i) cac sb cdng dng ten nay la lién nhau, dé sd céng ang ten bat ky trong tap

hop ™ 14 lién quan dén cong dng ten "2 khic trong tdp hop theo:
n =n, +1 hodc ™ =" -1

Theo phuong 4n khac, sang ché dé xuit phuong phap truyén céc céng CSI-RS
trong nhiéu tai nguyén LTE CSI-RS ké thira duoc két tap nho st dung ma bao trim
vudng goéc chiéu dai 8. Theo mot hodc nhiéu phuong an cua sang ché, thi ma bao
trum vudng goc chidu dai 8 1a dat duoc bang cach két tap hai nhém ma bao trum
vudng géc chiéu dai 4 ma thudc vé cap tai nguyén LTE CSI-RS ké thira, trong d6
cap tai nguyén ké thira nay 13 duoc chon tir tap hop rang budc gdm cac cip ma duge
chon dé giam thiéu sy mét tinh vudng géc ctia mi bao trim chiéu dai 8 do nhiing su
bién thién kénh trong mién thoi gian. Theo mot khia canh ctia phuong an nay, thi nat
mang béo hiéu cho thiét bi khong diy vé cic cdp tai nguyén CSI-RS ké thira ma
dugc chon trong khi két tap cac nhom ma bao trum vudng goc chiéu dai 4 hoic mot
hodc nhiéu chi s ma biéu dién céc cdp tai nguyén CSI-RS ké thira ma dugc chon
trong khi két tip cdc nhém ma bao trim vudng gdc chidu dai 4.

Theo mét hodc nhidu phuong 4n cia sang ché, thi mi bao trim vudng goc
chidu dai 8 1a dat duoc bing cach két tap hai nhém ma bao trim vudng goc chidu dai
4 ma thudc vé cip tai nguyén LTE CSI-RS ké thira, trong d6 cdp tai nguyén ké thira
nay va cac nhom ma bao trum vudng goc chiéu dai 4 d6 12 dugc chon tir tap hop rang
budc gdm céc cap ma duoc chon dé giam thidu sy mét tinh vuéng géc ctia ma bao
trum chiéu dai 8 do nhitng su bién thién kénh trong mién thoi gian va mién tan sd.
Theo mot khia canh ciia phuong an nay, thi nit mang béo hiéu cho thiét bi khong

day v& mét hoic nhidu cau hinh CSI-RS 8-cbng va cac cip to hop nhém CDM-4 ma
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duoc chon trong khi két tdp cAc nhém ma bao trim vudng goc chiéu dai 4 hodc mot
hodc nhiéu chi s ma biéu didn mot hoic nhiéu cdu hinh CSI-RS 8-céng va cac cap
td hop nhém CDM-4 ma duoc chon trong khi Kkét tap cac nhém ma bao trum vudng
géc chiéu dai 4 nay.

Theo mdt hodc nhiéu phuong 4n cua sang ché, thi viéc két tdp cdc ma bao
tram vudng goc chidu dai 4 ¢6 cing s6 nhém trong cdp céu hinh CSI-RS 8 cong la
duoc phép. Theo mdt hodc nhiéu phuong 4n clia sing ché, thi viéc két tap cac nhoém
ma bao trim vudng goc chiéu dai 4 trong cling cAu hinh CSI-RS 8 cdng l1a duoc
phép, két hop vai viéc két tap cic ma bao tram vudng gdc chidu dai 4 gitta cip cu
hinh CSI-RS 8 cong.

Theo mdt phuong an, sang ché d& xuit nut mang. Nt mang ndy bao gbm hé
mach xir 1y dugc tao cdu hinh dé: chon tap hop thtr nhét va tap hop thir hai gdm cac
tai nguyén tin hiéu tham chiéu trong khung con, va két tap tap hop thir nhat va tap
hop thir hai gdm céc tai nguyén tin hiéu tham chiéu nay dén khung con nay dé tao ra
céu hinh két tap ghép kénh phan chia theo ma (Code Division Multiplexing - CDM).
Tap hop thtr nhit va tap hop thir hai gdm céc tai nguyén tin hiéu tham chiéu trong
khung con nay thod man tiéu chuén vé thoi gian sao cho hai phan tir tai nguyén bat
ky trong tip hop thi nhit va tip hop tht hai gdm céc tai nguyén tin hidu tham chiéu
ndy c6 su phan céch thoi gian t6i da 16n dén sdu ky hiéu OFDM. Tap hop tht nhit va
tap hop thir hai gdm céc tai nguyén tin hiéu tham chiéu trong khung con nay thoa
mén tidu chuin vé tin s sao cho hai phin tir tai nguyén bét ky trong tap hop tht
nhit va tap hop thir hai gdm céc tai nguyén tin hi¢u tham chiéu nay c6 su phan cach
tan sb t6i da 1én dén sau séng mang con.

Theo mot phuong an cua khia canh nay, thi tdp hop thu nhit gébm céc tai
nguyén tin hiéu tham chiéu 12 twong tmg véi phin thtr nhét ctia ciu hinh tin hidu
tham chiéu th nhit. Tap hop thir hai gdm cac tai nguyén tin hiu tham chiéu 1a
trong Ung v6i phin thi hai cia ciu hinh tin hiéu tham chiéu tht hai. Theo mot
phuong an cua khia canh nay, thi cAu hinh tin hiéu tham chiéu thr nhét 13 it nhét céu
hinh tin hiéu tham chiéu vé& thoéng tin trang thai kénh (Channel State Information-
Reference Signal - CSI-RS) thtr nhit. C4u hinh tin hiéu tham chiéu thw hai 14 it nhét
cAu hinh CSI-RS thir hai khic véi it nhdt ciu hinh CSI-RS tht nhat. Theo mot
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phuong an cua khia canh nay, thi tdp hop thtr nhit gdm céc tai nguyén tin hi¢u tham
chiéu trong khung con 12 bao gdm tip hop tai nguyén con tur chu hinh tai nguyén
CSI-RS tam cbng. Tap hop thir hai gdm céc tai nguyén tin hiéu tham chiéu trong
khung con nay bao gdm tap hop tai nguyén con trong cAu hinh tai nguyén CSI-RS
tam cdng khac ma khac v6i cdu hinh tai nguyén CSI-RS tam cong ma twong Ung véi
tap hop thi nhit gdm céc tai nguyén tin hidu tham chiéu. Cau hinh két tip CDM c6
ma bao trim vudng goc c¢é chiu dai tim. Theo mdt phuong an ctia khia canh nay, hé
mach xt ly con dugc tao cAu hinh dé truyén cAu hinh két tap CDM nay dén thiét bi
khong day.

Theo khia canh khéc, sang ché dé xuit phuong phéap. Tap hop thir nhit va tap hop
thir hai gdm céc tai nguyén tin hiéu tham chiéu. T4ap hop thtr nhat va tap hop thir hai
gdm céc tai nguyén tin hidu tham chiéu nay dugc két tap dén khung con dé tao ra cdu
hinh két tap ghép kénh phan chia theo mi (Code Division Multiplexing - CDM). Tap
hop thr nhit va tap hop thir hai gdm cac tai nguyén tin hi¢u tham chiéu trong khung
con nay thoa mén tiéu chuin vé thoi gian sao cho hai phan tr tai nguyén bét ky trong
tap hop thtr nhit va tip hop thir hai gdm cic tai nguyén tin higu tham chiéu nay c6 su
phan cach thoi gian t6i da 1én dén sau ky hiéu OFDM. Tap hop tht nhit va tip hop
thtr hai gdm c4c tai nguyén tin hiéu tham chiéu trong khung con nay thoa man tiéu
chudn v& tAn s sao cho hai phin tir tai nguyén bit k¥ trong tp hop thi nhit va tap
hop thir hai gdm c4c tai nguyén tin hiéu tham chiéu nay c6 su phan cach tan s6 t6i da
1én dén sau séng mang con.

Theo mdt phuong an cua khia canh nay, thi tap hop thu nhét gém cac tai
nguyén tin hiéu tham chiéu 1a tuong tmg véi phan thir nhét ctia cau hinh tin higu
tham chiéu tht nht. Tap hop thir hai gdm cac tai nguyén tin hiéu tham chiéu 14
tuong tmg v6i phin thi hai cta cAu hinh tin hi¢u tham chiéu thtr hai. Theo mot
phwong an ctia khia canh nay, thi ciu hinh tin hiéu tham chiéu thir nhét 14 it nhit cau
hinh tin hiéu tham chiéu vé thong tin trang thai kénh (Channel State Information-
Reference Signal - CSI-RS) thtt nhat. C4u hinh tin hiéu tham chiéu thir hai 12 it nhat
chu hinh CSI-RS thir hai khéc v6i it nhdt cAu hinh CSI-RS tht nhét. Theo mot
phuong an cuia khia canh nay, thi tdp hop thur nhat gdm céc tai nguyén tin hiéu tham

chiéu trong khung con 1a bao gdm tip hop tai nguyén con tur cAu hinh tai nguyén

-21-



39439

CSI-RS tam céng. Tap hop tht hai gdm céc tai nguyén tin hiéu tham chiéu trong
khung con niy bao gém tip hop tai nguyén con trong cAu hinh tai nguyén CSI-RS
tam cdng khac ma khéc véi cdu hinh tai nguyén CSI-RS tdm cdng ma twong tmg véi
tap hop thir nhit gdm cac tai nguyén tin hidu tham chiéu. C4u hinh két tip CDM c6
ma bao trim vudng goc c6 chiéu dai tam.

Theo khia canh khac, sang ché dé xuét thiét bi khong day. Thiét bi khong day nay
bao gdm hé mach xtt Iy duoc tao cdu hinh dé nhén cdu hinh két tap CDM tuong ting
véi tép hop th nhét va tap hop tht hai dugc két tap gém cac tai nguyén tin hiéu
tham chiéu trong khung con. H¢ mach xtr ly nay con duoc tao cAu hinh dé thuc hién
viéc udc luong kénh dua trén cAu hinh két tip CDM. Tap hop thir nhit va tap hop
thi hai gdm céc tai nguyén tin hiéu tham chiéu trong khung con nay thoa méan tiéu
chudn v& thoi gian sao cho hai phan tir tai nguyén bat ky trong tap hop thi nhat va
tap hop thir hai gdm céc tai nguyén tin higu tham chiéu nay c6 su phan cach thoi
gian t8i da 1én dén sau ky hiéu OFDM. T4p hop thir nhit va tap hop tht hai gdm céc
tai nguyén tin hidu tham chiéu trong khung con nay thoa man tiéu chudn vé tan sb
sao cho hai phén tir tai nguyén bat ky trong tap hop thir nhat va tap hop thit hai gbém
céc tai nguyén tin hidu tham chiéu nay c6 su phan cich tan s6 ti da 1én dén sau séng
mang con.

Theo moét phuong an cta khia canh nay, thi tdp hop thir nhat gdm cac tai
nguyén tin hiéu tham chiéu 13 tuong tng voi phan thir nhat cta chu hinh tin hiéu
tham chiéu th@ nhit. Tap hop thir hai gdm cac tai nguyén tin hiéu tham chiéu 1a
tuong tmg voi phan thir hai cta cAu hinh tin hiéu tham chiéu tht hai. Theo mot
phuong 4n cta khia canh nay, thi cu hinh tin hi¢u tham chiéu tht nhit 14 it nhat cdu
hinh tin hiéu tham chiéu vé thong tin trang thdi kénh (Channel State Information-
Reference Signal - CSI-RS) thir nhat. C4u hinh tin hiéu tham chiéu th hai 14 it nhit
chu hinh CSI-RS tht hai khic véi it nhit cdu hinh CSI-RS thtr nhat. Theo mot
phuong an cua khia canh nay, thi tap hop thu nhat gdm cic tai nguyén tin hi¢u tham
chiéu trong khung con 1a bao gém tip hop tai nguyén con tur chu hinh tai nguyén
CSI-RS tam cbng. T4p hop thir hai gébm cac tai nguyén tin higu tham chiéu trong
khung con nay bao gdm tip hop tai nguyén con trong cAu hinh tai nguyén CSI-RS

tam cdng khac ma khac voi cdu hinh tai nguyén CSI-RS tdm cdng ma tuong tmg voi
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tap hop thir nhit gdm céc tai nguyén tin hiéu tham chiéu. Cau hinh két tip CDM c6
ma bao trum vudng goc ¢ chidu dai tim. Theo mot phuong an ctia khia canh nay, hé
mach xu ly con dugc tao cAu hinh dé 4anh xa tap hop thu nhét va tap hop thr hai
duoc chon gdm céc tai nguyén tin hiéu tham chiéu trong khung con dén nhiéu cbng
ang ten.

Theo khia canh khac, sang ché dé xuét phuong phap danh cho thiét bi khong day.
CAu hinh két tip CDM tuong tGng véi tp hop thi nhat va tip hop thir hai duoc két
tap gém cac tai nguyén tin hiéu tham chiéu trong khung con la dugc nhan. Viéc udce
luong kénh dugc thuc hién dua trén cAu hinh két tap CDM nay. Tap hop thu nhat va
tap hop thu hai gdm céc tai nguyén tin hidu tham chiéu trong khung con nay thoa
man tiéu chuén vé thoi gian sao cho hai phén tir tai nguyén bét ky trong tap hop thi
nhit va tdp hop thir hai gdm céc tai nguyén tin hidu tham chiéu nay c6 su phan cach
thoi gian t6i da 1én dén séu ky hiéu OFDM. Tap hop thtr nhat va tip hop thir hai gdm
c4c tai nguyén tin hiéu tham chiéu trong khung con nay thoa mén tiéu chuin vé tan
s6 sao cho hai phén tir tai nguyén bit ky trong tip hop thir nhat va tap hop thit hai
gdm céc tai nguyén tin hidu tham chiéu nay c6 su phan cach tin sb t6i da 1én dén sau
song mang con.

Theo mdt phuong 4n cua khia canh nay, thi tdp hop thi nhat gém cac tai
nguyén tin hiéu tham chiéu 13 twong tng v&i phan thtr nhat ctia ciu hinh tin hidu
tham chiéu the nht. Tap hop tht hai gdm cac tai nguyén tin hidu tham chiéu 1a
tuong tng v6i phin tht hai cia cdu hinh tin hiéu tham chiéu th@ hai. Theo mot
phuong 4n cta khia canh nay, thi ciu hinh tin hi¢u tham chiéu thir nhét 14 it nhat cau
hinh tin hiéu tham chiéu vé thong tin trang thai kénh (Channel State Information-
Reference Signal - CSI-RS) thtr nhét. CAu hinh tin hiéu tham chiéu tha hai 1 it nhat
ciu hinh CSI-RS thir hai khac véi it nhit cdu hinh CSI-RS tht nhét. Theo mot
phuong 4n ctia khia canh nay, thi tip hop thir nhit gdm céc tai nguyén tin hidu tham
chiéu trong khung con 1a bao gdm tip hop tai nguyén con tir cdu hinh tai nguyén
CSI-RS tam cbng. Tap hop thir hai gdbm cac tai nguyén tin hi¢u tham chiéu trong
khung con nay bao gdm tap hop tai nguyén con trong ciu hinh tai nguyén CSI-RS
tam cbng khac ma khac v6i cdu hinh tai nguyén CSI-RS tdém cong ma tuong (mg véi

tap hop thtr nhit gdm céc tai nguyén tin hiéu tham chiéu. Cau hinh két tip CDM c6
p hop g guy p
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ma bao trum vudng goc c6 chidu dai tam. Theo mdt phuong én cua khia canh nay,
tap hop thir nhat va tap hop thit hai duoc chon gbm cac tai nguyén tin hi¢u tham
chiéu trong khung con 1 duoc anh xa dén nhiéu céng dng ten.

Theo khia canh khéc, sang ché dé xuét ntt mang. NGt mang nay bao gém modun xir
ly két tap dugc tao cAu hinh dé: chon tap hop thi nhit va tip hop thir hai gdm cac tai
nguyén tin hiéu tham chiéu trong khung con, két tap tap hop thir nhat va tap hop thtr
hai gdm céc tai nguyén tin hidu tham chiéu nay dén khung con nay dé tao ra cau hinh
két tap ghép kénh phan chia theo mé (Code Division Multiplexing - CDM). Tap hop
thtr nhat va tp hop thi hai gdm céc tai nguyén tin hiéu tham chiéu trong khung con
nay thoa man tiéu chudn vé thoi gian sao cho hai phan tir tai nguyén bat ky trong tap
hop thtr nhit va tip hop thi hai gdm céc tai nguyén tin hiéu tham chiéu nay co su
phén cach thoi gian tdi da 1én dén sdu ky hiéu OFDM. T4p hop thtt nhét va tap hop
thtr hai gdm céc tai nguyén tin hiéu tham chiéu trong khung con nay thoa man tiéu
chuén vé tin sb sao cho hai phin tir tai nguyén bat ky trong tap hop thtr nhat va tap
hop tht hai gdm cac tai nguyén tin hiéu tham chiéu nay c6 su phan cach tin sb t6i da
]én dén sau séng mang con.

Theo khia canh khac, sang ché d& xuat thiét bi khong day. Thiét bi khong day nay
bao gdm mddun xir Iy kénh duoc tao chu hinh dé nhan c4u hinh két tip CDM tuong
g v6i tap hop thir nhét va tap hop tht hai duge két tap gbm cac tai nguyén tin hidu
tham chiéu trong khung con. Méddun xir Iy kénh nay con dugc tao cAu hinh dé thuc
hién viéc uéc luong kénh dya trén ciu hinh két tip CDM. Tép hop tht nhét va tap
hop thir hai gébm céc tai nguyén tin hiéu tham chiéu trong khung con nay thoa man
tidu chudn v& thoi gian sao cho hai phan tir tai nguyén bat ky trong tap hop thi nhit
va tap hop tht hai gébm cac tai nguyén tin hiéu tham chiéu nay c6 su phan cach thoi
gian ti da lén dén sédu ky hiéu OFDM. T4p hop tht nhét va tip hop tht hai gdm céc
tai nguyén tin hiéu tham chiéu trong khung con niy thoa mén tiéu chudn vé tan sb
sao cho hai phdn tir tai nguyén bét ky trong tap hop thi nhéit va tap hop thtt hai gdm
c4c tai nguyén tin hiéu tham chiéu nay cé su phan cach tan sb t6i da 1én dén sdu séng
mang con.

Theo mot khia canh, sang ché dé xuit nit mang. Nut mang nay bao gém hé mach xtr

ly duoc tao cu hinh dé: chon tip hop tht nhit va tdp hop thtr hai gdm céc tai
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nguyén tin hiéu tham chiéu trong khung con, va két tap tap hop thir nhat va tap hop
thtr hai gdm céc tai nguyén tin hiéu tham chiéu nay & khung con nay dé tao ra ciu
hinh két tap ghép kénh phan chia theo ma (Code Division Multiplexing - CDM). Tap
hop thir nhét va tip hop thi hai gdm cac tai nguyén tin hidu tham chiéu trong khung
con nay thoa mén tiéu chuin vé thoi gian sao cho hai phin tir tai nguyén bit ky trong
tap hop thtr nhit va tip hop thit hai gdm céc tai nguyén tin hiéu tham chidu nay c6 su
phéan cach thoi gian tdi da 1én dén séu ky hiéu OFDM. T4p hop tht nhit va tap hop
thtr hai gdm cac tai nguyén tin hiéu tham chiéu trong khung con nay thoa mén tiéu
chuén vé tAn s sao cho hai phin tir tai nguyén bét ky trong tap hop thtr nhit va tap
hop thir hai gdm c4c tai nguyén tin hiéu tham chiéu nay c¢6 sy phan cach tan s6 t6i da
1én dén sdu séng mang con.

Theo mdt phuong an cta khia canh nay, thi tdp hop thi nhét gém cac tai
nguyén tin hiéu tham chiéu 13 twong tmg véi phin thir nhit ctia ciu hinh tin hidu
tham chiéu tht nhit. Tap hop thi hai gdm cic tai nguyén tin hiéu tham chiéu 1a
tuong tmg v6i phan thi hai ciia cAu hinh tin hiéu tham chiéu thtr hai. Theo mot
phuong an cua khia canh nay, thi cAu hinh tin hiéu tham chiéu th@ nhét 13 it nhat cdu
hinh tin hiéu tham chiéu vé thong tin trang thdi kénh (Channel State Information-
Reference Signal - CSI-RS) thir nhat. C4u hinh tin hiéu tham chiéu th hai 14 it nhat
cdu hinh CSI-RS thir hai khac véi it nhat cAu hinh CSI-RS thét nhat.

Theo mdt phuong an cua khia canh nay, thi tap hop thu nhit gébm céc tai
nguyén tin hiéu tham chiéu trong khung con 1a bao gdm tap hop tai nguyén con tir
chu hinh tai nguyén CSI-RS tam cbng. Tap hop thir hai gdm cac tai nguyén tin hiéu
tham chiéu trong khung con nay bao gém tap hop tai nguyén con trong céu hinh tai
nguyén CSI-RS tam cong khac ma khac voi céu hinh tai nguyén CSI-RS tam cong
ma tuong Ung voi tap hop thi nhit gém céc tai nguyén tin higu tham chiéu. C4u hinh
két tip CDM ¢6 ma bao trim vudng géc c¢b chiéu dai tim. Theo mdt phuong dn ctia
khia canh nay, hé mach xtr ly con duoc tao c4u hinh dé truyén c4u hinh két tap CDM
nay dén thiét bi khong day. Theo mot phuong 4n ctia khia canh nay, chu hinh két tap
CDM nay la su két tip ctia hai nhém CDM-4.

Theo khia canh khac, sang ché dé xuat phwong phap. Tap hop thu nhit va tap hop

thr hai gdm c4c tai nguyén tin hiéu tham chiéu trong khung con 1& duge chon. Tép
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hop thir nhét va tap hop thi hai gdm céc tai nguyén tin hiéu tham chiéu nay duogc két
tap dén khung con dé tao ra cdu hinh két tap ghép kénh phan chia theo ma (Code
Division Multiplexing - CDM). Tap hop thtr nhit va tap hop tht hai gdm cAc tai
nguyén tin hiéu tham chiéu trong khung con ndy thod man tiéu chuin vé thoi gian
sao cho hai phdn tir tai nguyén bat ky trong tip hop thir nhit va tdp hop tht hai gébm
c4c tai nguyén tin hiéu tham chiéu nay c6 su phan cach thoi gian t61 da 1én dén sau
ky hiéu OFDM. T4p hop thir nhét va tip hop tht hai gdm cac tai nguyén tin hiéu
tham chiéu trong khung con nay thoa mén tiéu chudn vé tan s sao cho hai phan tr
tai nguyén bat ky trong tip hop thir nhét va tap hop thit hai gdm cac tai nguyén tin
hiéu tham chiéu nay c6 su phan céch tan s6 t6i da 1én dén sau séng mang con.

Theo mét phuong an cta khia canh nay, thi tdp hop thir nhit gdm céc tai
nguyén tin hiéu tham chiéu 1a trong tmg véi phan thr nhit ctia cu hinh tin hiéu
tham chiéu thir nhat. Tap hop tht hai gdm cic tai nguyén tin hiéu tham chiéu 1a
tuong Gng v6i phin tht hai ctia cdu hinh tin hiu tham chiéu thr hai. Theo mot
phuong én cua khia canh nay, thi cAu hinh tin hiéu tham chiéu thir nhét 13 it nhét ciu
hinh tin hiéu tham chiéu vé thong tin trang thai kénh (Channel State Information-
Reference Signal - CSI-RS) thit nhat. C4u hinh tin hiéu tham chiéu thir hai 12 it nhit
cAu hinh CSI-RS thr hai khéc véi it nhat cAu hinh CSI-RS th nhét. Theo mot
phuong an cuia khia canh nay, thi tap hop thir nhat gdm céc tai nguyén tin hi¢u tham
chiéu trong khung con la bao gém tép hop tai nguyén con tur cAu hinh tai nguyén
CSI-RS tém cdng. Tép hop thir hai gdm céc tai nguyén tin hi¢u tham chiéu trong
khung con nay bao gdm tap hop tai nguyén con trong cAu hinh tai nguyén CSI-RS
tam cdng khic ma khac véi cau hinh tai nguyén CSI-RS tdm cdng ma twong tmg voi
tap hop thtr nhat gdm cac tai nguyén tin hi¢u tham chiéu. C4u hinh két tip CDM nay
c6 mi bao trim vudng goc c6 chidu dai tam.

Theo mot phuong an cua khia canh nay, cAu hinh két tap CDM nay duoc
truyén dén thiét bi khong ddy. Theo mdt phuong én cua khia canh nay, céu hinh két
tap CDM nay la su két tip ctia hai nhém CDM-4.

Theo khia canh khac, sang ché d& xuét thiét bi khong day. Thiét bi khong day nay
bao g@)m h& mach xt ly duogc tao cAu hinh d nhan cdu hinh két tap CDM tuong tng
v6i tap hop thir nhat va tip hop thir hai duoc két tap gém cac tai nguyén tin hiéu
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tham chiéu trong khung con va thuc hién viéc udc luong kénh dua trén cAu hinh két
tdp CDM nay. Téap hop thtr nhit va tip hop thir hai gdm céc tai nguyén tin hiéu tham
chiéu nay thoa man tiéu chudn vé thoi gian sao cho hai phin tir tai nguyén bét ky
trong tap hop tht nhat va tap hop thtt hai gdm céc tai nguyén tin hiéu tham chiéu nay
¢6 su phan cach thoi gian t6i da 1én dén sau ky hiéu OFDM. Tap hop thir nhét va tap
hop thtr hai gdm céc tai nguyén tin hiéu tham chiéu nay thoa man tiéu chuin vé tin
s6 sao cho hai phan tir tai nguyén bat ky trong tap hop thi nhit va tap hop thir hai
gdm céc tai nguyén tin hi¢u tham chiéu nay c6 sy phan cach tan sd ti da 1én dén sau
song mang con.

Theo mdt phuong an cta khia canh nay, thi tdp hop thu nhét gém cac tai
nguyén tin hiéu tham chiéu la tuong tng véi phin thtr nhét ctia cAu hinh tin hidu
tham chiéu th@ nht. Tap hop thir hai gdbm cic tai nguyén tin hiéu tham chiéu 1a
tuong Ung voi phan thi hai cia cAu hinh tin hiéu tham chiéu th hai. Theo mot
phuong an cta khia canh nay, thi ciu hinh tin hidu tham chiéu thtt nhat 1a {t nhét cau
hinh tin hiéu tham chiéu vé théng tin trang thdi kénh (Channel State Information-
Reference Signal - CSI-RS) thtr nht. CAu hinh tin hiéu tham chiéu th hai 12 it nhat
cAu hinh CSI-RS thr hai khéc véi it nhdt cdu hinh CSI-RS th nhét.

Theo moét phuong an cta khia canh nay, thi tdp hop thir nhat gébm céc tai
nguyén tin hiéu tham chiéu trong khung con la bao gbm tap hop tai nguyén con tur
cAu hinh tai nguyén CSI-RS tam c6ng. Tap hop thit hai gdm cac tai nguyén tin higu
tham chiéu trong khung con nay bao gdm tip hop tai nguyén con trong cAu hinh tai
nguyén CSI-RS tam cbng khic ma khac véi cAu hinh tai nguyén CSI-RS tam cong
ma tuong Gng voi tap hop thir nhit gdm céc tai nguyén tin higu tham chiéu. C4u hinh
két tip CDM nay c6 mi bao trim vudng gbc cb chiéu dai tim. Theo mdt phuong an
cua khia canh nay, hé mach xu ly con dugce tao cu hinh d 4anh xa tap hop thir nhét
va tap hop thir hai dugc chon gbm cac tai nguyén tin hiéu tham chiéu trong khung
con dén nhiéu cong dng ten. Theo mot phurong 4n cta khia canh nay, chu hinh két tap
CDM nay la su két tap ctia hai nhém CDM-4.

Theo khia canh khéc, sang ché dé xudt phuong phap danh cho thiét bi khong day.
Chu hinh két tip CDM tuong g v&i tap hop thir nhat va tap hop thir hai dugc két

tap gdm cAc tai nguyén tin hiéu tham chiéu trong khung con 1 duoc nhan. Tap hop
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th(r nhat va tap hop thir hai gdm c4c tai nguyén tin hiéu tham chiéu. Viéc uéc luong
kénh duogc thuc hién dua trén cAu hinh két tip CDM nay. Tap hop tht nhét va tap
hop thtr hai gdm cac tai nguyén tin hi¢u tham chiéu nay thoa mén tiéu chudn vé thoi
gian sao cho hai phan tir tai nguyén bat ky trong tip hop tht nhét va tap hop thi hai
gdm cac tai nguyén tin hiéu tham chiéu ndy c6 su phan cich thoi gian t6i da lén dén
sau ky hiéu OFDM. Tap hop thir nhét va tap hop thit hai gOm cac tai nguyén tin hidu
tham chiéu nay thoa mén tiéu chudn vé tdn sd sao cho hai phan ti tai nguyén bt ky
trong tap hop thtr nhit va tip hop thir hai gdm céc tai nguyén tin hidu tham chiéu nay
¢6 su phan cach tin b tdi da 1én dén séu séng mang con.

Theo mdt phuong an cta khia canh nay, thi tdp hop thr nhit gém cac tai
nguyén tin hiéu tham chiéu 1a twong tmg véi phan tht nhat cta céu hinh tin hiéu
tham chiéu tht nhit. Tap hop thir hai gdm cac tai nguyén tin hidu tham chiéu 1a
tuong Gng v6i phin thtr hai cta cdu hinh tin hidu tham chiéu th@ hai. Theo mdt
phuong an cua khia canh nay, thi cAu hinh tin hiéu tham chiéu thir nhat 13 it nhét cu
hinh tin hiéu tham chiéu vé thong tin trang thai kénh (Channel State Information-
Reference Signal - CSI-RS) thit nhat. Cau hinh tin hiéu tham chiéu thi hai 13 it nhat
cdu hinh CSI-RS th hai khac v6i it nhat cAu hinh CSI-RS thér nhét.

Theo mdét phuong an cta khia canh nay, thi tdp hop th nhit gém cac tai
nguyén tin hiéu tham chiéu trong khung con 1a bao gdm tap hop tai nguyén con tir
céu hinh tai nguyén CSI-RS tdm cbng. Tap hop thir hai gdm cic tai nguyén tin hidu
tham chiéu trong khung con nay bao gém tap hop tai nguyén con trong cAu hinh tai
nguyén CSI-RS tam cdng khac ma khéc véi cAu hinh tai nguyén CSI-RS tdm cong
ma twong Gmg v6i tap hop thir nhit gdm cac tai nguyén tin hi¢u tham chiéu. C4u hinh
két tap CDM c6 mi bao trim vudng goc cb chiéu dai tam.

Theo mdt phuong 4n ctia khia canh nay, cAu hinh két tip CDM nay la su két
tap ctia hai nhém CDM-4. Theo mot phuong an cua khia canh nay, tap hop tha nhit
va tap hop thtr hai dugc chon gdm cac tai nguyén tin hiéu tham chiéu trong khung
con 14 duoc anh xa dén nhiéu cong dng ten.

Theo khia canh khéc, sang ché d& xudt mit mang. NGt mang nay bao gbém modun xir
ly két tap duoc tao cAu hinh dé: chon tip hop thtr nhét va tap hop tht hai gém cac tai
nguyén tin hiéu tham chiéu trong khung con va két tap tap hop thir nhit va tip hop
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tht hai gdm céc tai nguyén tin hiéu tham chiéu nay dén khung con nay dé tao ra céu
hinh két tdp ghép kénh phan chia theo ma (Code Division Multiplexing - CDM). Tép
hop thit nhét va tip hop thi hai gdm cac tai nguyén tin hiéu tham chiéu trong khung
con nay thod mén tiéu chuan vé thoi gian sao cho hai phin tir tai nguyén bét ky trong
tap hop thir nhét va tap hop thit hai gbm cac tai nguyén tin hiéu tham chiéu nay c6 su
phan cach thdi gian t6i da 16n dén sdu ky hiéu OFDM. Tap hop thr nhat va tip hop
thu hai gdm céc tai nguyén tin hidu tham chiéu trong khung con niy thoa mén tiéu
chudn v& tAn sb sao cho hai phdn tir tai nguyén bét ky trong tip hop thu nhit va tap
hop thir hai gdm céc tai nguyén tin hiéu tham chiéu nay c6 su phan cach tin sb t6i da
1én dén sau séng mang con.
Theo mdt khia canh, sang ché dé xuét thiét bi khong day. Thiét bi khong day nay bao
gbém modun xir 1y kénh duoc tao cAu hinh dé: nhan cAu hinh két tip CDM tuong tGmg
v6i tap hop thir nhat va tdp hop thir hai dugc két tap gém cic tai nguyén tin hi¢u
tham chiéu trong khung con, va thuc hién viéc uéc lugng kénh dya trén cAu hinh két
tap CDM nay. T4p hop thi nhét va tip hop thtr hai gdm céc tai nguyén tin hiéu tham
chiéu nay thoa man tiéu chudn vé thoi gian sao cho hai phin tir tai nguyén bét ky
trong tap hop tha nhat va tip hop thit hai gbm céc tai nguyén tin hiéu tham chiéu nay
c6 su phan cach thoi gian tdi da lén dén sau ky hiéu OFDM. Tap hop tht nhit va tap
hop thtr hai gdm céc tai nguyén tin hiéu tham chiéu nay thoa man tiéu chuén vé tin
s& sao cho hai phin tir tai nguyén bét ky trong tip hop thtr nhit va tip hop thir hai
gdm céc tai nguyén tin hidu tham chiéu nay c6 su phan cach tAn s t61 da 1én dén sdu
s6ng mang con.

Theo mot phuong 4n cta khia canh nay, moédun xur ly kénh con dugc tao cAu
hinh dé truyén cu hinh két tip CDM nay dén thiét bi khong day. Theo mot phuong
4n cta khia canh nay, ciu hinh két tip CDM nay duoc truyén dén thiét bi khong day.

MBS ta vin tit cc hinh vé

Ban chét, cac vu diém va cac diu hiéu cta sang ché s& duoc 1am rd hon nhd
phin mo6 ta chi tiét sau day dwa vao céc hinh vé kém theo, trong do:

Fig.1 12 hinh v& thé hién tai nguyén vat ly duong xudng LTE co ban;

Fig.2 1a hinh v& thé hién cu tric mién thoi gian LTE;
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Fig.3 12 hinh v& thé hién khéi tai nguyén vit ly trong khung con dudng xudng;

Fig.4 13 hinh v& thé hién céu tric truyén ctia ché do ghép kénh khong gian
duoc tién ma hod trong LTE;

Fig.5 14 hinh v& thé hién cic phan tr mang ang ten hai chidu;

Fig.6 12 hinh v& thé hién ludi phan tir tai nguyén;

Cac hinh vé& Fig.7a va Fig.7b 1a cac hinh v& thé hién mot vi du vé viée két tap
ba tai nguyén 4 cong dé tao thanh tai nguyén NZP CSI-RS 12 cdng; va mot vi du vé
viée két tap hai tai nguyén 8 cong dé tao thanh tai nguyén NZP CSI-RS 16 cbng, mdi
tai nguyén 4 cbng va 8 cdng ma duge két tdp cung nhau 1a dugc dénh dau bang sb
gidng nhau;

Fig.8 1a hinh v& thé hién thiét ké NZP CSI-RS dbi véi truomg hop 12 cng voi
chidu dai OCC 2, trong d6 céc tai nguyén 4 céng khac nhau l1a dugc biu thi bang cac
chit cai A-J;

Fig.9 1a hinh v& thé hién thiét ké NZP CSI-RS cho truong hop 16 cong v6i
OCC chiéu dai 2, trong d6 c¢6 cac tai nguyén 8 cong khac nhau;

Fig.10 12 hinh v& thé hién thiét k8 NZP CSI-RS db6i vdi trudng hop 12 cong
v6i chiéu dai OCC 4, trong d6 céc tai nguyén 4 cbng 1a duoc biéu thi bing céc chit
cai A-J;

Fig.11 12 hinh v& thé hién thiét ké NZP CSI-RS cho trudng hop 16 cong véi
OCC chiéu dai 4, trong d6 cic tai nguyén 8 céng khac nhau dugc thé hién & phan
chu thich, cac phén tir tai nguyén cé cing chit cai tao thanh mdt nhém CDM trong
tai nguyén CSI-RS 8 cdng;

Fig.12 12 hinh v& thé hién thiét ké kiéu miu CDM-$;

Fig.13 12 hinh v& thé hién mét vi du vé trudng hop 32 cong;

Fig.14 14 hinh v& thé hién cac kiéu miu nhém CDM-8;

Fig.15 12 hinh v& thé hién su két tap 24 cdng, CDM-4 dugc thuc hién theo
cach tuy y;

Fig.16 1a hinh v& thé hién so dd khdi ciia hé théng danh cho céc cau hinh két
tap ghép kénh phén chia theo ma (Code Division Multiplexing - CDM) danh cho cac
hoat dong truyén théng khong day theo cdc nguyén ly ctia mot s6 phuwong 4n theo

sang che;
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Fig.17 1a hinh vé& thé hién luu dd, theo mot phuong 4n vi dy, clia qua trinh két
tAp ma két tap theo cac nguyén ly clia mot sd phuong 4n clia sdng ché;

Fig.18 13 hinh v& thé hién so dd cua cdc nhom CDM-8 duoc tao ra bang cach
két tap cac nhém CDM-4 theo céc nguyén ly ciia mot s6 phuong 4n ctia sing ché;

Fig.19 12 hinh v& thé hién so dd két tap cac nhéom CDM-4 ma c6 thé gay ra
nhimg sy ton thit hiéu suét;

Fig.20 1a hinh v& thé hién so db su két tip CDM-4 trong tai nguyén CSI-RS 8-
cdng két hop véi su két tip CDM-4 trén cdp tai nguyén CSI-RS 8-cong theo cac
nguyén ly ctia mot sb phuong 4n clia sang ché;

Fig.21 13 hinh v& thé hién luu dd, theo mdt phuong an vi du, ctia qua trinh xur
1y kénh ctia ma kénh 24 theo céc nguyén ly cua sang ché; va

Fig.22 1a hinh v& thé hién mét vi du vé viée danh s6 cdng dng ten véi CDMS
va 32 cbng voi {k 0,k 1.k 2.k 31={0,4,1,3}.

M0 té chi tiét cac phwong 4n thwe hién sdng ché

S6 lwong cdu hinh NZP CSI-RS

S8 luong cAu hinh CSI-RS 12 cong va 16 cdng khac nhau trong khung con
trong cac thiét ké LTE Release 13 NZP CSI-RS 1An luot 12 ba va hai. Tic 13, ddi véi
truong hop 12 cdng, thi ba cAu hinh CSI-RS khac nhau c6 thé dugce tao ra, trong d6
mdi cAu hinh 12 duoc tao ra bing cach két tap ba ciu hinh CSI-RS 4 cdng ké thira.
Viée nay s& tiéu tén 36 CSI-RS RE trong s6 40 CSI-RS RE kha dung cho CSI-RS
trong khéi tai nguyén vat Iy (Physical Resource Block - PRB). Déi véi truong hop
16 céng, thi hai cAu hinh CSI-RS khac nhau c6 thé duoc tao ra, trong dé mdi ciu
hinh 1 duoc tao ra bing cach két tap hai cAu hinh CSI-RS 8 cong ké thira. Viéc nay
s& tidu t6n 32 CSI-RS RE trong s6 40 CSI-RS RE kha dung cho CSI-RS trong khéi
tai nguyén (Resource Block - RB).

NZP CSI-RS cho 24 va 32 cbng va CDM-8 trong LTE Release 14

Trong LTE Release 14, thi cAu hinh NZP CSI-RS véi 24 va 32 cong la dat
duoc bang cach két tap ba va bén tai nguyén CSI-RS 8 cbng ké thira. Vi du, trong

truong hop 24 cdng, thi ba trong s6 nam tai nguyén 8 cong ké thira trén Fig.9 va
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Fig.11 la duogc két tap cling nhau. C4 CDM-2 (titc ma OCC chiéu dai 2) 1an CDM-4
(ttrc ma OCC chidu dai 4) déu duoc hd trg cho 24 va 32 cong trong Release 14.
Ngoai ra, CDM-8 cling s€ duoc hd tro trong LTE Release 14 cho NZP CSI-
RS v6i 24 va 32 cbng. CDM-8 c6 thé duoc xac dinh nhe st dung OCC chidu dai 8
duoc cho bdi Phuong trinh 13. Pong luc chinh dé gisi thiéu CDM-8 trong Release-
14 1a dé hd tro kha ning tan dung hét cong suit cho hoat dong truyén NZP CSI-RS.

m 1 1 1 1 1 1 1]
1 -1 1 -1 1 -1 1 -1
1 1 -1 -1 1 1 -1 -1
W8=1 1 -1 1 1 -1 -1 1
11 1 1 -1 -1 -1 -1
1 -1 1 -1 -1 1 -1 1
11 -1 -1 -1 -1 1 1
1 -1 -1 1 -1 1 1 -1

Phuong trinh 13

Thiét ké kidu mAu CDM-8 duoc dé xuét trong tai liéu R1-166341, “CSI-RS
design for {20,24,28,32} ports”, China Academy of Telecommunications
Technology (CATT), 3GPP TSG RAN WGI1 Meeting #86, August 22-26, 2016,
Gothenburg, Sweden, ma duogc thé hién lai trén Fig.12. Cac RE c6 cling chit c4i trén
Fig.12 biéu dién nhém ghép kénh phan chia theo ma (Code Division Multiplexing -
CDM)-8. Céc nhuoc diém chinh cua thiét ké nay 1a nhur sau:

e Mdi nhom CDM-8 13 dugce trai ra trén 9 ky hiéu OFDM (tuc 13, tir ky
hiéu 5 trong khe tht nhat dén ky hiéu 6 trong khe tht hai). O thiét ké nay, thi tinh
vudng goc ctia OCC chiéu dai 8 13 phu thudc vao do phang ctia kénh trong mién thoi
gian. Tt 13, kénh khong bién thién déng ké trén 9 ky hiéu OFDM ndy ma mdi nhém
CDM-8 duoc trdi ra trén d6. Tuy nhién trén thyc té, thi kénh c6 thé bién thién trén 9
ky hi¢u OFDM do tinh di ddng cua thiét bi khong day va su tr6i pha. Do dé, khi
kénh bién thién trén 9 ky hiéu OFDM do tinh di dong cta thiét bi khong day hozc su
troi pha, thi tinh vudng géc ctia cac nhom CDM-8 nay cd thé bi huy hoai.

e Thiét ké CDM-8 ¢6 thém phi tdn CSI-RS. Vi du, ddi véi thiét ké
NZP CSI-RS 32 cdng, thi thiét k& nay s& sir dung tat ca CSI-RS RE c6 nhan A-D.
Luu ¥ rang cac CSI-RS RE nay la dugc phan tén trén tat ca 5 tai nguyén CSI-RS 8
cbng ké thira (tic 1a cac tai nguyén 0-1 dugc chi thi trén Fig.12), thé thi 5 tai nguyén
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CSI-RS 8 cdng ké thira nay khong thé dugc st dung cho céc thiét bi khong day khac,
va cac thiét bi khong day ké thira ludn phai thuc hién viée so khép toc do kénh ding
chung duong xubng vat ly ( Physical Downlink Shared CHannel - PDSCH) xung
quanh tat ca 40 CSI-RS RE trong céc tai nguyén nay. Didu nay s& lam phi ton CSI-
RS cao hon so voi can thiét (tic 14, phi ton CSI-RS RE ting mot luong 1 — :—[2) =
25% trong khung con mang hoat dong truyén CSI-RS). Vén dé nay tham chi con tdi
t& hon dbi vé6i thiét ké NZP CSI-RS 24 cdng vi toan by 40 CSI-RS RE khong thé
duoc st dung cho céc thiét bi khong diy khac (tic 13, phi ton CSI-RS RE tiang mot
luong 1 — g = 67% trong khung con mang hoat dong truyén CSI-RS).

Céch tiép can CDM-8 duoc dé xuit trong céc tai liéu tham khao sau day: R1-
166519, “Performance comparison of CDM-4 and CDM-8 for CSI-RS”, Intel
Corporation, 3GPP TSG RAN WG1 Meeting #86, August 22-26, 2016, Gothenburg,
Sweden and R1-167996, “WF on CDM aggregation for NP CSI-RS”, Samsung,
Xinwei, Ericsson, 3GPP TSG RAN WGI1 Meeting #86, August 22-26, 2016,
Gothenburg, Sweden, trong d6 nhém CDM-8 1a dat dugc béng cach két tap hai nhom
CDM-4 trong hai tai nguyén CSI-RS 8 cdng ké thira khac nhau. Mot vi du vé trudong
hop 32 cdng duoc thé hién trén Fig.13, trong d6 nhém CDM-8 ma dugc biéu thi
bang ky hiéu A 1a dugc tao ra bang cach két tip nhém CDM-4 tir tai nguyén CSI-RS
8 cdng ké thira s6 0 va nhém CDM-4 tlr tai nguyén CSI-RS 8 cbng ké thira s6 2. Tiép
tuc duoc dé xudt 1a viée két tap cac nhém CDM-4 1a dugc thuc hién theo thir tu ctia
chi s6 cAu hinh CSI-RS. Vi du, néu bdn tai nguyén CSI-RS 8 cong ké thira ma dugc
két tap cung nhau 1a dugc nit mang bao hiéu dén thiét bi khong day dudi dang {0, 1,
2, 4}, thi c4c tai nguyén CSI-RS 8 cbng ké thira 0, 1, 2, va 4 14 lan luot tuong Ung
v6i cac sb tai nguyén CSI-RS i=0. i=1 i= 2, va =3, (luu y rang sb tai nguyén
CSI-RS ! 14 duge x4c dinh nhu trong Phuong trinh 12). Sau d9, theo tiéu chuén két
tap trong tai liéu R1-167996, “WF on CDM aggregation for NP CSI-RS”, Samsung,
Xinwei, Ericsson, 3GPP TSG RAN WGI1 Meeting #86, August 22-26, 2016,
Gothenburg, Sweden, thi cdc nhém CDM-4 trong céc tai nguyén CSI-RS 8 cong ké
thira s8 0 va 1 (ma tuong tng véi 1=0 va 1=1) 1a dugc két tap ciing nhau dé tao ra

nhém CDM-8. Tuong tu, cac nhom CDM-4 trong céc tai nguyén CSI-RS 8 cdng ké
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thira s6 2 va 4 (ma tuong tng voi =2 ya 1=3) 1a duoc két tap cing nhau dé tao ra
nhém CDM-8. Diéu nay tao ra cac kiéu miu nhém CDM-8 duoc thé hién trén
Fig.13.

Tuy nhién, theo tidu chuin két tip CDM-8 trong R1-167996, “WF on CDM
aggregation for NP CSI-RS”, Samsung, Xinwei, Ericsson, 3GPP TSG RAN WGI1
Meeting #86, August 22-26, 2016, Gothenburg, Sweden, néu bdn tai nguyén CSI-RS
8 cong ké thira ma duoc két tdp cung nhau la dugc nit mang bdo hiéu dén thiét bi
khong day dudi dang {0, 4, 1, 2}, thi cac tai nguyén CSI-RS 8 cdng ké thira 0, 4, 1,
va 2 1a 1an luot tuong Gng véi cac sb tai nguyén CSI-RS 1=0. 1=1 =2, y3 =3,
(luu ¥ ring s6 tai nguyén CSI-RS 7 1a dugc x4c dinh nhu trong Phuong trinh 12).
Sau do, theo tidu chudn két tip nay, thi cac nhém CDM-4 & céc tai nguyén CSI-RS 8
cbng ké thira 0 va 4 (ma twong tng voi 1=0 va i=1) 1a dugc két tap cing nhau dé
tao ra nhém CDM-8. Tuong tu, cic nhém CDM-4 trong céc tai nguyén CSI-RS 8
cdng ké thira s6 1 va 2 (ma tuong tmg véi =2 va 1=3) 1a duoc két tip cling nhau dé
tao ra nhém CDM-8. Diéu nay tao ra cac kiéu miu nhém CDM-8 dugc thé hién trén
Fig.14. Nhuoc diém voi viée tao nhém CDM-8 nay 1a & chd, cdc nhém CDM-8, ma
duoc biéu thi béng ky hiéu A va D trén Fig.14, 1a bi trdi ra trén 9 ky hiéu OFDM. Do
d6, khi kénh bién thién trén 9 ky hiéu OFDM do tinh di dong cua thiét bi khong day
hodc su tr6i pha, thi tinh vudng géc cia cdc nhém CDM-8 nay co thé bi huy hoai.

Nhuogc diém thr hai ctia nhitng cach tiép can néu trén la lam sao dé hd tro su
két tp CDM-8 cho 24 cdng. Vi c6 mot sb 18 (tuc 1a 3) tai nguyén CSI-RS 8 cdng ké
thira duoc két tap cing nhau dé tao ra ciu hinh NZP CSI-RS 24 cdng, nén cach tiép
can 1a két tdp cdc nhém CDM-4 trong céc tai nguyén CSI-RS 8 cdng ké thira c6 cac
sé tai nguyén CSI-RS lién nhau la khong 4p dung. Diéu niy 1a do khong c6 tai
nguyén CSI-RS 8 cdng ké thira thir tu ma von s& dugc st dung cho su két tap CDM-
4 v6i tai nguyén CSI-RS 8 cdng ké thira thtr ba.

C6 thé thuc hién su két tip CDM-4 theo cach tuy y trong trudng hop 24 cdng
nhu duoc thé hién trén Fig.15. Tuy nhién, nhém CDM-8 thu duoc C trén Fig.15 bi
trai ra trén 9 ky hiéu OFDM. Do dé, khi kénh bién thién trén 9 ky hiéu OFDM do
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tinh di dong cua thiét bi khong day hodc su trdi pha, thi tinh vudng goc ctia nhom
CDM-8 nay c6 thé bi huy hoai.

Mot s6 phuong 4n cua sang ché nhim giai quyét it nhét 1a mot s6 trong s6 céc
vAn dé cua cac hé théng hién co, it nhat mot phan 1a bang cach dé xuét céc thiét ké
CDM-8 thong qua su két tip CDM-4 trong khi giam thidu nhitng su tén that hiéu
sudt do nhitng su bién thién kénh theo chidu thoi gian va chiéu tin sb. Mot s6
phuong 4n cua sang ché c6 thé dé xuat cac thiét ké CDM-8 ma khong lam ting phi
tdn CSI-RS chut nao (tic 13, 32 CSI-RS RE trén mdi PRB s& duogc str dung cho NZP
CSI-RS 32 cong).

Luu y rang tuy thuat ngft tir hé théng 3GPP LTE di dugc st dung trong ban
md ta ndy, nhung didu nay khong dugc hiéu 1a gidi han pham vi cta sang ché chi &
hé théng néu trén. Cac hé théng khong day khéc, bao gdm hé théng vo tuyén mai
(New Radio - NR), hé théng da truy cp phan chia theo ma bing rong (Wide Band
Code Division Multiple Access - WCDMA), WiMax, hé théng sidu bing rong di
doéng (Ultra-Mobile Broadband - UMB) va hé théng lién lac di dong toan ciu
(Global Systems for Mobile communications - GSM), cling c6 thé duoc loi tir viec
khai théc cic y tudng cia sang ché. Ciing can luu y rang thuit ngit nhu "ndt mang"
va "thiét bi khong day" can duoc hiéu 1a khong nhim muc dich gigi han va khong
am chi mbi quan hé phan cip nhét dinh nao gitta hai phan tir ndy; n6i chung
“eNodeB” ¢6 thé duoc coi la thiét bi 1 va “thiét bi khong day” c6 thé duoc coi 1a
thiét bi 2, va hai thiét bi nay truyén théng véi nhau qua kénh vo tuyén nao d6. Phan
md ta & day cling tip trung vao cac hoat dong truyén khong day trén dudng xubng,
nhung mot sd phuong 4n cia sang ché cling c6 thé 4p dung dugce trén dudng 1én.

Trude khi md ta chi tiét cac phuong 4n vi du, thi can luu ¥ ring céc phuong
4n 12 ndm chi yéu & cac td hop clia cac thanh phan thiét bi va cac budce xir ly lién
quan dén céc ciu hinh két tip CDM cho céc hoat dong truyén théng khong day.
Theo dé, cac thanh phan da duoc biéu dién phit hop bang cac ky higu thong thuong
trén cac hinh vé&, dé chi th hién cac chi tiét cu thé ma lién quan dén viéc cho phép
hiéu cac phuong an cla sang ché, dé khong lam lu mo sang ché bang c4c chi tiét ma

ngudi ¢6 kién thirc trung binh trong linh vuc da biét r5.
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Nhu duoc st dung ¢ day, cac tir nglt quan hé nhu “thu nhat” va “tht hai”,
“trén” va “dudi”, v.v., 1a co thé duogc dung chi dé phén biét thuc thé hoic phﬁn tr
nay voi thuc thé hodc phan tir khac ma khong nhét thiét yéu ciu hay am chi mdi
quan hé hay thir tu vat ly hay logic nao gifta cac thuc thé hoac cac phan tir d6.

Thuét ngft thiét bi khong day ma dugc sir dung & ddy c6 thé 1 loai thiét bi
khong day bit ky ma truyén thong véi nut mang va/hodc voi thiét bi khong day khac
trong hé théng truyén thong té bao hoic hé thdng truyén théng di dong. Céc vi du vé
thiét bi khong déy 1a thiét bi nguoi ding (User Equipment - UE), thiét bi muc tiéu,
thiét bi khong day giao tiép truc tiép giita cac thiét bi (Device to Device - D2D), thiét
bi khong dy kiéu may hay thiét bi khong day c6 kha ning giao tiép gitta may voi
mday (Machine to Machine - M2M), PDA (Personal Digital Assistant - may trg ly ca
nhan k¥ thuat sd), iPAD, may tinh bang, cac thiét bi ddu cubi di dong, dién thoai
théng minh, thiét bi dugc nhing trong may tinh x4ch tay (Laptop Embedded
Equipped - LEE), thiét bi duoc gin trong méy tinh xach tay (Laptop Mounted
Equipment - LME), cdc khoa ctmg USB (Universal Serial Bus - buyt nbi tiép van
nang), v.v..

Thuét ngt “nit mang” dugce su dung & diy co thé 1a nit mang vo tuyén hodc
nut mang khac, vi dy, nat mang 16i, MSC (Mobile Switching Center - trung tam
chuyén mach di dong), MME (Mobility Management Entity - thuc thé quan ly di
dong), O&M (Operations & Maintenance - van hanh & bdo dudng), OSS
(Operations System Support - hé théng hd trg van hanh), SON (Self Organizing
Network - mang tu td chirc), nat dinh vi (vi du, E-SMLC (Evolved Serving Mobile
Location Center - trung tdm phuc vu dinh vi di dong cai tién)), nat MDT
(Minimization Drive Test - gidm thidu cong viéc kiém thir bang cach chay xe), v.v..

Thuét nglt “nat mang” hodc “nit mang vo tuyén” duoc st dung & day co thé
1a loai nut mang bat ky duoc bao gdm trong mang vo tuyén ma c6 thé con bao gém
bét k¥ trong s6 tram gdc (Base Station - BS), tram gbc vb tuyén, tram thu phat gbe
(Base Transceiver Station - BTS), b didu khién tram gdc (Base Station Controller -
BSC), bo diéu khién mang vo tuyén (Radio Network Controller - RNC), nit B cai
tién (evolved Node B - eNB hodc eNodeB), nit B, nut v6 tuyén da tiéu chuin (Multi-
Standard Radio - MSR) chang han MSR BS, nit chuyén tiép, nut chuyén tiép didu
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khién nat cho, diém truy cip (Access Point - AP) v0 tuyén, cac diém truyén, cAc nut
truyén, don vi vo tuyén & xa (Remote Radio Unit - RRU) b thu phat v6 tuyén & xa
(Remote Radio Head - RRH), cac nut trong hé théng ang ten phan tan (Distributed
Antenna System - DAS), v.v..

Can luu y thém rang cac chic ning ma dugc mo ta & day la duge thuc hién
boi mot thiét bi khong day hodc nat mang 1a c6 thé duoc phan tin trén nhiéu thiét bi
khong day va/hodc nhiéu nat mang. Néi cach khdc, cac chitc ning clia nit mang va
thiét bi khong day dugc md ta & day dugc du tinh 1a khong chi gidi han & viée dugc
thuc hién boi mot thiét bi vat 1y don ¢, ma trén thuc té, c6 thé duoc phan tan gitta
vai thiét bi vat ly.

Trén cdc hinh v&, thi cdc ky hiéu chi din gidng nhau thé hién cac phan tur
giéng nhau, trong d6 Fig.16 1a hinh v& thé hién hé thong vi du danh cho céc cau hinh
két tap ghép kénh phan chia theo ma (Code Division Multiplexing - CDM) danh cho
cac hoat dong truyén thong khong day theo céc nguyén ly ctia mot s6 phuong 4n ctia
séng ché, va duoc thé hién chung 12 ky hiéu “10”. Hé théng 10 bao gdm mot hodc
nhiéu thiét bi khong day 12a-12n (duoc goi chung 1a thiét bi khong day 12) va mot
hodc nhiéu nut mang 14a-14n (duoc goi chung la nut mang 14), cé truyén thong véi
nhau théng qua mot hodc nhiu mang truyén thong nhd st dung mot hodc nhiéu giao
thirc truyén thong, trong dé thiét bi khong day 12 va/hodc nit mang 14 1a dugc tao
cAu hinh @8 thuc hién cac tién trinh duoc mo ta & day.

Thiét bi khong day 12 bao gdm mot hodc nhiéu giao dién truyén thong 16 dé
truyén thong voi mot hodc nhiéu thiét bi khong day 12, ntt mang 14, va/hodc cac
phén tir khac trong hé théng 10. Theo mot hodc nhidu phuong 4n, thi giao dién
truyén thdong 16 bao gém mot hodc nhidu bo phat va/hodc mot hoac nhiéu b6 thu.
Thiét bi khong day 12 bao gdm hé mach xir ly 18. Hé mach xtt Iy 18 bao gdm bd xtt
1y 20 va bd nhd 22. Ngoai b xir Iy va bd nhé truyén thdng ra, thi hé mach xur 1y 18
¢6 thé bao gém h& mach tich hop dé xur ly va/hodc didu khién, vi du, mot hodc nhiéu
b xuir ly va/hodc 161 xr Iy va/hodc cdc FPGA (Field Programmable Gate Array -
mang cbng lap trinh dugc dang truong) va/hodc cac ASIC (Application Specific
Integrated Circuitry - mach tich hop chuyén dung). Bo xtr Iy 20 ¢6 thé dugc tao cau
hinh dé truy clp (vi dy, ghi vao va/hodc doc tir) bd nhé 22, ma co thé bao gém loai

-37-



39439

bo nhé kha bién va/hodc bd nhé bt bién bat ky, vi du, bd dém va/hodc bd nhé dém
va/hodic RAM (Random Access Memory - bd nhé truy cip ngau nhién) va/hoic
ROM (Read-Only Memory - bd nh¢ chi doc) va/hodc bd nhé quang hoc va/hodc
EPROM (Erasable Programmable Read-Only Memory - b nhé chi doc lap trinh
duoc va xo4 duge). Bo nhd 22 d6 c6 thé duoc tao cAu hinh dé luu gitt ma thuc thi
duoc bdi bd xr Iy 20 va/hodc dit liéu khac, vi du, dit liéu lién quan dén hoat dong
truyén thong, vi du, cAu hinh va/hodc dit liéu vé dia chi cua céc nut, v.v..

Hé mach xtr ly 18 co thé duoc tao cAu hinh dé diéu khién bAt ky trong sb céac
phuong phap va/hodc tién trinh duoc md ta & day va/hodc dé khién cac phuong phap
va/hoic tién trinh d6 duge thuc hién, vi du, boi thiét bi khong day 12. Bo xu ly 20
tuong ung véi mot hodc nhiéu bd xu 1y 20 dé thuc hién cac chiic ning cia thiét bi
khéng day 12 duoc mé ta & day. Thiét bi khong day 12 bao gdm bd nhé 22 dugc tao
cAu hinh dé luu gitt dit liéu, ma phén mém 14p trinh va/hoac céc thong tin khac duoc
md ta & ddy. Theo mdt hodc nhidu phuong 4n, thi bd nhé 22 1a duoc tao cau hinh dé
luu gitt ma kénh 24. Vi du, m& kénh 24 bao gém cac 1énh ma khi dugc thuc thi boi
b6 xtt Iy 20 thi khién b xir Iy 20 thyc hién tién trinh duoc md ta chi tiét dua vao
Fig.21 va cac phuong an dugc mo ta ¢ day.

Nut mang 14 bao gdm mét hoic nhiéu giao dién truyén thong 26 dé truyén
thong voi mot hodc nhidu nit mang 14, thiét bi khong day 12, va/hodc cac phan tir
khac trong hé théng 10. Theo mot hodc nhidu phuong 4n, thi giao dién truyén thong
26 bao g{‘im mot hoic nhidu bd phét va/hodc mot hodc nhidu bd thu. Nut mang 14
bao gdm hé mach xi ly 28. Hé mach xtr ly 28 bao gdm bd xir ly 30 va bd nh¢ 32.
Ngoai bd xir Iy va bd nh¢ truyén thng ra, thi hé mach xtr Iy 28 c6 thé bao gdm hé
mach tich hop dé xtr ly va/hoic didu khién, vi du, mot hodc nhiéu bd xtr Iy va/hoic
161 xtr ly va/hoic cac FPGA (Field Programmable Gate Array - mang cdng lap trinh
duoc dang trudng) va/hodc cac ASIC (Application Specific Integrated Circuitry -
mach tich hgp chuyén dung). B6 xtr 1y 30 co thé duoc tao cdu hinh dé trﬁy cap (vi
du, ghi vao va/hodc doc tir) bd nhé 32, ma céd thé bao gém loai bd nhd kha bién
va/hodc bd nhé bt bién bit ky, vi du, bd dém va/hodc bd nhd dém va/hodc RAM
(Random Access Memory - bd nhé truy cap ngau nhién) va/hodc ROM (Read-Only
Memory - bd nhé chi doc) va/hodc bd nhd quang hoc va/hodc EPROM (Erasable

-38-



39439

Programmable Read-Only Memory - bd nh¢ chi doc 1dp trinh duge va xod dugc). Bo
nhé 32 d6 c6 thé duoc tao cdu hinh dé luu gitt ma thuc thi duge boi by xir 1y 30
va/hodc dit liéu khac, vi du, dit li¢u lién quan dén hoat dong truyén thong, vi du, cAu
hinh va/hodc dit liéu vé dia chi cua céc nit, v.v..

Hé mach xtr ly 28 c6 thé duoc tao cAu hinh dé diéu khién bét ky trong sb céac
phwong phap va/hoic tién trinh duge mo ta & day va/hoic dé khién cac phwong phép
va/hoic tién trinh d6 duoc thuc hién, vi du, boi nit mang 14. Bo xtt 1y 30 tuong tmg
v&i mot hodc nhidu bd xur ly 30 dé thuc hién cc chiic ning ctia nut mang 14 duoc
mo ta & ddy. Nut mang 14 bao gﬁ‘)m bd nhd 32 dugce tao cdu hinh dé luu gitt dit liéu,
ma phén mém 14p trinh va/hodc cac thong tin khac duoc mo ta ¢ dady. Theo mot hoac
nhiéu phuong 4n, thi bd nhd 32 1 duoc tao cAu hinh dé luu gitt ma két tap 34. Vi dy,
ma két tap 34 bao gdm cac 1énh ma khi dugc thuc thi boi bo xir Iy 30 thi khién bo xir
Iy 30 thuc hién tién trinh duoc mé ta chi tiét dua vao Fig.17 va cac phuong an duoc
mo ta ¢ day.

Fig.17 1a hinh vé thé hién luu dd, theo mot phuong an vi du, cua qud trinh két
tap ma két tAp 34 theo cc nguyén Iy ctia mot s6 phuwong an ciia sdng ché. Hé mach
xtt Iy 28 chon tap hop thir nhit va tdp hop thi hai gdm cac tai nguyén tin hiéu tham
chiéu trong khung con, tip hop thi nhét va tap hop thi hai gdm céc tai nguyén tin
hiéu tham chiéu nay thod man tiéu chuén vé thoi gian va ti€u chudn vé& tan sb cho su
phan cach giita cic phan tir tai nguyén (budc S100). Hé mach xir Iy 28 con dugc tao
chu hinh dé két tap tap hop thir nhit va tap hop thi hai gdm cic tai nguyén tin hidu
tham chiéu nay dén khung con nay d& tao ra cdu hinh két tip CDM (bude S102).
Theo mot hodc nhiéu phuong 4n, thi hé mach xur ly 28 truyén cAu hinh két tap CDM
dén thiét bi khong day 12.

Theo mdt hodc nhiéu phuong 4n (duoc goi chung 1a Phuong an A), dé giam
thiéu nguy co ton thit hiéu suit do nhimng su bién thién kénh gitta cac cac ky hiéu
OFDM, thi mét sb rang budc dugc gioi thiéu ma trong do cdp tai nguyén CSI-RS 8
cdng ké thira c6 thé dugc dung dé thuc hién viéc két tip CDM-4. Cip tai nguyén
CSI-RS 8 cdng ké thira nay duoc chon sao cho su phan cich thdi gian 16n nhét giita
cdc CSI-RS RE trong hai tai nguyén CSI-RS 8 cong ké thira ndy duogc gi6i han & it
hon 6 ky hiéu OFDM. Vi dy, cac CSI-RS RE ¢ céc tai nguyén CSI-RS 8 cbng ké
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thira 0 va 2 ¢4 su phan cach t6i da 1a 6 ky hiéu OFDM (ttc 13, nhu dugce thé hién trén
Fig.11, cac CSI-RS RE cua tai nguyén CSI-RS 8 cdng ké thira 0 trong ky hiéu
OFDM 5 ctia khe tht nhét 1a duoc phan cach béi 6 ky hieu OFDM khoi cac CSI-RS
RE cia tai nguyén CSI-RS 8 cdng ké thira 2 trong ky hiéu OFDM 3). Diéu nay c6
thé giup giam nhiing sy ton thit hiéu suit do nhiing su bién thién kénh theo thoi
gian, vi cach tiép can nay chi cin kénh khong bién thién trén t&i da 1a 6 ky hiéu
OFDM dé bao dam tinh vudéng gdc trong cdc nhém CDM-8 thu dugc. Danh sach cac
cdp tai nguyén CSI-RS 8 cong ké thira dugc phép, ma trén dé su két tap CDM-4 co
thé duoc thuc hién dé thu duge nhém CDM-8, 1a dugc cho trén Bang 5, ma thé hién
danh sach nhiing su tao cdp cAu hinh CSI-RS 8 cbng danh cho su két tap CDM-4.

Cac cau

hinh két tap | Cap cdu hinh CSI-RS 8 cong
CDM-4

0 0 1
1 0 2
2 0 3
3 1 2
4 1 3
5 1 4
6 2 3
7 2 4
8 3 4

Béng 5. Danh sach nhiing su tao cip cdu hinh CSI-RS 8 cdng duge phép danh
cho su két tip CDM-4
Bang 5 thé hién cip cAu hinh CSI-RS 8 cdng ma c6 thé c6 thit tu bat ky. Vi
du, cdp (3,4) ma tuong ung vé1 hang cudi cing ctia Bang 5 1 4p dung cho ca hai
truong hop sau day:
e CAu hinh CSI-RS 8 cdng thu nhit 1a 3 va cAu hinh CSI-RS 8 cdng thit hai 1a
4;
e CAu hinh CSI-RS 8 cdng thtt nhét 12 4 va ciu hinh CSI-RS 8 cong thir hai 1a 3.
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Thtt tu chinh x4c cta cac ciu hinh CSI-RS 8 céng 1a duoc xéc dinh bai sb tai
nguyén CSI-RS i ma duoc xac dinh & Phuong trinh 12. Theo mot sd phuong 4n, thi
mdt hodc nhidu chi sé cAu hinh két tip CDM-4 (ma biéu dién cip cdu hinh CSI-RS 8
céng) la dugc nut mang bdo hiéu cho thiét bi khéng diy qua bao hiéu l6p cao hon.

Mot vi du vé thiét ké CDM-8 4p dung phuwong 4n nay la nhu sau. Nt mang
tao cu hinh cho thiét bi khong day véi 32 cdng NZP CSI-RS bang cich két tap cac
tai nguyén CSI-RS 8 cdng ké thira theo tha tu 4, 0, 2, 1, trong d6 tai nguyén 4 tuong
tmg véi sb tai nguyén CSI-RS i = 0 va tai nguyén 1 tuong Gng voi sb tai nguyén
CSI-RS i = 3 (luu y rang sb tai nguyén CSI-RS i 1a dugc xac dinh nhu & Phuong
trinh 12). Bude tiép theo, nit mang tao thanh cic nhém CDM-8 bang cch két tap
cdc nhom CDM-4 trén céc cip tai nguyén CSI-RS 8 cong ké thira duoc phép ma
duoc cho trén Bang 5. Vi dy, nit mang c6 thé két tdp cic nhém CDM-4 trén cac cip
tai nguyén 8 cdng ké thira (2,4) va (0,1) ma tuong Umg vd&i cac céu hinh két tap
CDM-4 sb6 7 va 0 trén Bang 5. Cac nhém CDM-8 thu dugc duoc thé hién trén
Fig.18. Trén Fig.18, thi cdc nhém CDM-8 ma dugc bidu thi bai ky hiéu A va B 1a két
qua cta viée két tip cdc nhom CDM-4 trén céc cdp tai nguyén CSI-RS 8 cong (2,4);
cac nhom CDM-8 duoc biéu thi bai ky hiéu C va D 1a két qua cua viéc két tap céac
nhém CDM-4 trén céc cap tai nguyén CSI-RS 8 cbng (0,1). Luu ¥ ring cac phan ti
tai nguyén ctia toan bd 4 nhém CDM-8 1a cé su phan cach thoi gian tdi da AT=6 ky
hiéu, nhu dugc t6 sang trén Fig.18 dbi véi Nhém C. Ngoai ra, cic nhém la khong
duoc tao ra tir cac cau hinh v&i nhitng su phan cach thoi gian tb1 da 1a AT=9 ky hiéu,
nhu duge thé hién & vi du trén Fig.18. Theo mdt hodc nhiéu phuong 4n thi sau do,
nGt mang 14 chi thi céc chi s6 cAu hinh két tip CDM-4 1a 7 va 0 cho thiét bi khong
day 12 thong qua béo hiéu 16p cao hon. Thiét bi khong day dung tin hi¢u nay dé biét
cac nhém CDM-8 dang dugc st dung dé truyén NZP CSI-RS va thuc hién viéc udc
lugng kénh.

Theo mot hodc nhiéu phuong 4n khic (duoc goi chung 1a Phuong 4n B), theo
danh sdch nhiing su tao cip cdu hinh CSI-RS 8 cdng duoc phép trén Bang 5, thi viée
két tap cdc nhém CDM-4 trén céc cAu hinh tai nguyén CSI-RS 8 cdng s6 1 va 4 1a
duoc phép. Tuy nhién, néu viée két tip CDM-4 trén cac ciu hinh tai nguyén CSI-RS

8 cong s6 1 va 4 dugc thuc hién nhu dugc thé hién trén Fig.19, thi viéc két tap
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CDM-4 hoic nhém CDM-8 thu duoc (dugc biéu thi boi cac CSI-RS RE véi ky hidu
A) c6 thé bi anh hudng boi nhitng su bién thién kénh trong mién tan s. Hai nhom
CDM-4 ma duoc két tdp cling nhau trén Fig.19 1a dugc phan cach boi 8 song mang
con. Pé gitt duoc tinh vuéng goc ctia nhém CDM-8 nay, thi kénh can phai khong
bién thién trén 8 séng mang con, va trong cac tinh hudng trién khai véi su lan truyén
tr& cao, thi diéu kién nay 1a khong dé duoc thoa man. Do dé, ngoai viéc gidm thiéu
nguy co vé nhing sy ton that hidu sudt do nhimg su bién thién kénh trén céc ky hidu
(nhu duoc thuc hién & Phuong an A), thi diéu cling quan trong 13 han ché nhitng su
t6n that hiéu suit do nhimg su bién thién kénh trong mién tan sd (tc 13 trén cac séng
mang con).

Theo Phuong 4n A, thi cac rang budc bd sung duge dua vao ma trong d6 céc
nhém CDM-4 trong mét cip cAu hinh tai nguyén 8 cong ké thira 1a c6 thé duoc két
tdp cung nhau. Hai nhém CDM-4 trong cip ciu hinh tai nguyén 8 cong ké thira ma
dang duoc két tip cling nhau 1a duoc chon sao cho su phéan céch tan sb gitra hai
nhom nay khéng nhiéu hon 6 séng mang con. Su phan cach t6i da 1a 6 séng mang
con 14 duoc chon & ddy vi md OCC chiéu dai 4 trong trudng hop cac thiét ké NZP
CSI-RS 12 cdng cta LTE Release 13 ciling duoc phan cich bdi 6 séng mang con
(xem Fig.10). Danh sich nhiing su két tip CDM-4 duoc phép trong cic cip tai
nguyén CSI-RS 8 céng ké thira dé thu dwoc nhém CDM-8 la dugc thé hién trén

Béng 6.
_ | Céu hinh CSI-RS 8 cbng va cac cip t6 hop nhém CDM-4
Cac cau ] ,
, Cau hinh tai Cau hinh ta

hinh két tap Nhéom CDM-4 Nhém CDM-4
nguyén CSI-RS , nguyén CSI-RS

CDM-4 , .| thr nhat . thtr hai
8 cong thir nhat 8 cong thir hai

0 0 i 1 i

1 0 i 1 ii

2 0 il 1 ii

3 0 i 2 1

4 0 1 2 i
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5 0 il 2 1
6 0 ii 2 i
7 0 1 3 1
8 0 il 3 1
9 0 il 3 il
10 1 1 2 i
11 1 i 2 1
12 1 i 2 i
13 1 1 3 i
14 1 il 3 i
15 1 il 3 il
16 1 1 4 i
17 1 1 4 1
18 1 il 4 il
19 2 1 3 1
20 2 1 3 i
21 2 i 3 il
22 2 1 4 i
23 2 1 4 il
24 2 1 4 i
25 2 i 4 i
26 3 i 4 1
27 3 1 4 il
28 3 il 4 il

Béang 6. Danh sach nhing su két tip CDM-4 duoc phép trong cip cAu hinh
CSI-RS 8 cdng

Trén Bang 6, i va ii 1an luot biéu dién nhém CDM-4 tht nhat va nhém CDM-
4 thtr hai trong tai nguyén CSI-RS 8 cong ké thira.
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Cin luu ¥ ring Bang 6 thé hién cAu hinh CSI-RS 8 cdng va cc cip t6 hop
nhém CDM-4 ma c6 thé theo thir tw bt k. Vi du, cac cip t6 hop (3,ii) va (4,ii) ma
tuong tng voi hang cubi cling trén Bang 6 1a 4p dung cho ca hai truong hop sau day:

e Céu hinh CSI-RS 8 cdng thtr nhét 1a 3 va céu hinh CSI-RS 8 céng
thtr hai 1a 4;

e CAu hinh CSI-RS 8 cdng thtr nhét 1a 4 va chu hinh CSI-RS 8 cong
tht hai la 3.

Tht tu chinh x4c ctia cdc cdu hinh CSI-RS 8 céng 1a duoc xé4c dinh béi sb tai
nguyén CSI-RS i ma dugc xac dinh & Phuong trinh 12. Theo mdt sb phuong an, thi
mdt hodc nhidu chi s6 cAu hinh két tip CDM-4 (ma biéu thi ciu hinh CSI-RS 8 cong
va céc cdp td hop nhém CDM-4) la duoc nut mang béo hiéu cho thiét bi khong day
thdng qua bao hiéu 16p cao hon. Theo phuong 4n thay thé, thi chi cic nhém CDM-4
th nhét gitra cac cip cAu hinh CSI-RS 8 cdng 1a duge phép két tap, twong tu, chi cac
nhém CDM-4 thtt hai gitta céc cip cAu hinh CSI-RS 8 cdng 1a dugc phép két tap.

Danh séch thay thé gdm nhimng su két tip CDM-4 dugc phép trong cac cip tai
nguyén CSI-RS 8 cdong ké thira dé thu duoc nhém CDM-8 1a dugc thé hién trén

Bang 7.
Céu hinh CSI-RS 8 cdng va cac cip t6 hop nhém CDM-4
Cac cdu hinh | Ciu hinh tai
. Cau hinh tai
ket tap CDM- Nhom CDM-4 | nguyén  CSI- | Nhém CDM-4
nguyén CSI-RS , , )
4 . | thir nhat RS 8 cong thu | tht hai
8 cong thir nhat .
hai
0 0 i 1 i
1 0 ii 1 il
2 0 i 2 i
3 0 il 2 il
4 0 1 3 1
5 0 i 3 il
6 1 i 2 i
7 1 il 2 i
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8 1 1 2 i
9 1 1 3 i
10 1 i 3 1
11 1 11 3 il
12 1 i 4 1
13 1 il 4 il
14 2 1 3 1
15 2 il 3 1
16 2 i 3 i
17 2 i 4 1
18 2 1 4 il
19 3 1 4 i
20 3 ii 4 il

Bang 7. Danh sach thay thé gdm nhing su két tip CDM-4 duogc phép trong
cdp cau hinh CSI-RS 8 cong

Trén Bang 7, thi chi cac nhém CDM-4 thit nhét gitta cac cap cdu hinh CSI-RS
8 cong 1a duoc phép két tap, tuong tu, chi cic nhém CDM-4 thir hai gifta cac cap cAu
hinh CSI-RS 8 cdng 1a duoc phép két tap, ngoai trr ba hang (1a cac hang 7, 10 va
15). Ly do chon céc cdp td hop duoc liét ké & cac hang 7, 10, va 15 1a vi céc cap td
hop nay duoc dit & cung hai ky hiéu OFDM (tic cac ky hiéu OFDM 2-3 trong khe
thi hai) va ¢6 su phan cach tn sb téi da 1a 6 séng mang con.

Theo phuong 4n thay thé nita, thi su két tip nhém CDM-4 trong cung céu
hinh CSI-RS 8 cdng 1a cling duge phép. Trong mot sé trudng hop, thi viée két tap
CDM-4 trong cling cdu hinh CSI-RS 8 cdng 1a ¢6 thé duoc két hop véi viée két thp
CDM-4 giita céc cip cAu hinh CSI-RS 8 cdng. M6t vi du thé hién viée két tip CDM-
4 trong tai nguyén CSI-RS 8 cbng duoc két hop véi viée két tip CDM-4 trén cdp tai
nguyén CSI-RS 8 cdng 1a dugc thé hién trén Fig.20. Trén Fig.20, nhém CDM-8 ma
duoc biéu thi boi ky hiéu C 1a duoc tao ra boi su két tap nhom CDM-4 trong cung
cAu hinh CSI-RS 8 cdng.

Danh so cOng dng ten
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Déi véi cac tin hidu tham chiéu CSI dugc truyén trén 24 va 32 cdng ang ten,
thi cac cdng dng ten s& lan lugt 1a P = 15,..,38 vy p=15..46 Khi két tap nhiéu tai
nguyén CSI-RS ké thira c6 8 cong dé tao ra tai nguyén CSI-RS c6 24 hodc 28 cong,
thi su 4nh xa gitta mdi cong ang ten dén CSI-RS RE can phai duoc x4c dinh dé thiét
bi khong day do dung kénh ctia mdi cdng ang ten. Mot s6 giai phap str dung 24 va 32
cdng s& duoc mo ta dudi day lam vi du.

r r 9 81

Péi véi cac tin hiéu tham chiéu CSI st dung 24 hoac 32 cong dng ten, thi = res
cAu hinh tai nguyén CSI-RS trong cung khung con, dugc danh s6tr 0 dén Ve -1, 13

CSI 5 7CSI
duoc két tap dé thu dugc tong sO = ™ P cOng ang ten. MOi cau hinh tai nguyén

ST _
CSI-RS trong su két tap do 1a twong mg v6i = P~ cOng dng ten va mot trong s
g P g ung g ang g

Sl CSI
c4c cau hinh CSI-RS trén Bang 2. ~ s va = P 1an luot bicu thi s6 lugng tai nguyén

CSI-RS duoc két tap va sb luong cong dng ten trén mdi cAu hinh tai nguyén CSI-RS

Sl CSI
duoc két tap. Cac gia tri ctia ~ ™ va = P d6i voi cac truong hop thiét ké NZP CSI-

RS 24 cdng va thiét ké NZP CSI-RS 32 cong la dugc cho trén Bang 8.

Téng sb cong ang ten | S6 luong cbng ang | S6 luong cdu hinh

ten trén mdi cAu | CSI-RS

NCSINGS! hinh CSLRS | N
Nporis

24 8 3

32 8 4

Bang 8: Su két thp clia cdc cAu hinh CSI-RS dbi véi 24 va 32 cong

Giai phap st dung 32 céng theo mot vi du s& dugc md ta, trong d6 UE duoc
bao hiéu danh sach gdm bén tai nguyén CSI-RS 8 cong, tic 14, {ko, ky, ko, k3} va
k; €{0,1,2,3,4} la mot trong s6 cac cau hinh tai nguyén CSI-RS 8 cdng trén Bang 2.
Déi voi trudng hop OCCS, tire 1a khi thong s6 16p cao hon ‘cdmType’ dugc thiét dat

SI__

thanh cdm8, va danh sach gém NTCCS =4 cAu hinh tai nguyén CSI-RS {k, ky, ky, k3},
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thi danh sach nay dugc xép thir tu lai thanh danh sach méi {m,, my, m,, ms} sao cho
me = ko va m, tuong Gng v6i muc nhap dau tién trong {ky, k3, k3} dé cap tai nguyén
CSI-RS {mg, m,} thoad mén céc rang budc dd dugc mo6 ta & Phuong an A. Tuong tu,
{m,, m3} 1a cap tha hai gdm céc tai nguyén CSI-RS v&ims = k;vam, = k; (i,j €
{1,2,3}) sao cho j > i;.

Su 4nh xa chudi tin hiéu tham chiéu " ") ciia Phuong trinh 5 dén cac ky

(p)
 n Y IR . a \ \ \ . r 1A - X ~
hiéu diéu ché ¢6 gid tri phic % ma dugc ding lam céac ky hiéu tham chi€u trén

cdng ang ten p 1 duge xac dinh dudi dang:
a,((f; ) = W, (z) Tin (m)

trong dé

k'déi véi p' € {1 5,..,,22}, tién t& vong binh thudng, .»VPC;TIS =

e =k,'+12m — J/("-+—6 déivei p' e '{23,...,30}, tién to vong binh thudng, A"Sl'; =8

| Cace cdu hinh tin hiéu tham chiéu CSI 0-19, tién t& vong binh thuong
=/, +{2/“ C#c cu hinh tin hiéu tham chiéu CSI 20-31, tién t5 vong binh thuéng
g=0,1
["=0,1
k'"=0,1
i=4q+2k"+I"
m

m= 0,1,...,]\71% -1

aymaxDL _ x7DL
m=m+ ‘\M
9)

va trong d6 wy(0) 1a dugc cho bai Bang 9.
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P [y (0) Wiy (1) iy (20 Wy (3D (4) W1 (5) Wy (6) Wy (7)]
15,23 1T 1 1 1 1 1 1 1]

16,24 1 -1 1 -1 1 -1 1 -1]

19,25 1T 1 -1 -1 1 1 -1 -—1]

20,26 1 -1 -1 1 1 -1 -1 1]

15,27 m111 -1 -1 -1 -1]

16,28 1 -1 1 -1 -1 1 -1 1]

19,29 11 -1 -1 -1 -1 1 1]

20,30 1M -1 -1 1 -1 1 1 —-1]

Bang 9

Luong (k1) 1a tuong tmg v6i (k',1") duge cho trén Bang 2 clia ciu hinh

tai nguyén CSI-RS n, (¢ = 0,1) va {ng,n,} la cap cu hinh CSI-RS dugc st dung
cho CDMS. (ny,n,) = (my, m;) hodc (ny,ny) = (m,,my). Luong (k',1") va cac
didu kién can thiét dbi v6i s 1a duoc cho bdi Bang 2. Goi i 1a cip thr i cla cac tai
nguyén CSI-RS, tac 1a (my,;, my;41), thi moi quan hé gitta s6 cong ang ten P ya
luong ? " ¢6 thé duoc mo ta dudi dang

p= 2NS! 4 )2

ports

Phuong trinh 14

pefls16..1542N -1

trong dé ports } d6i voi cap thr i clia cac tai nguyén CSI-

01} Noox =8

RS (Mg, Myiy4) va ie{o, , s

Fig.21 1a hinh vé& thé hién luu dd, theo mot phuong an vi du, cta qud trinh xtr
ly kénh ctia ma kénh 24 theo cac nguyén ly cua sdng ché. Hé mach xur ly 18 nhan cu
hinh két tip CDM tuong tng vé6i tap hop thir nhit va tap hop thir hai gdom céc tai
nguyén tin hiéu tham chiéu dugc két tap trong khung con, tip hop thu nhit va tap
hop tht hai gdm céc tai nguyén tin hi¢u tham chiéu nay thoa mén tiéu chuén vé thoi
gian va tiéu chudn vé tan s6 cho su phan céach gitta cac phan tr tai nguyén (budc
S104). Tap hop tht nhit va tap hop thit hai dugc chon gdm céc tai nguyén tin higu

tham chiéu nay trong khung con la duoc tao cAu hinh dé giam nhimg su ton that hiéu
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suét do it nhit mot su bién thién kénh trén cac ky hiéu trong khung con. Hé mach xr
ly 18 thuc hién viéc udc lugng kénh dua trén cAu hinh két tap CDM nay (budc
S106).

Fig.22 13 hinh v& thé hién mot vi du vé viéc danh s cong ang ten véi CDMS
va 32 céng v6i {ko, kq, ko, k3 ={0,4, 1,3} DPé thoa man cac rang budc dd mod ta &
Phuong 4n A, thi cac cdu hinh tai nguyén CSI-RS duoc xép thtr tu lai dudi dang
{mg, my, my, ms} ={0,1,4,3}. Sau d6, cip tai nguyén CSI-RS tht nhét Ia
{ng,ny } = (0,1) va cap thir hai 1a {ny,n,} = (4,3). Dbi v6i cap tai nguyén thir nhat

{ng,ny } = (0,1), thi ma bao trum CDM8 ADSRS) 1a dugc anh xa dén cac

CSI-RS RE ctia c4u hinh 0, con Wy (-5 (7) thi duoc anh xa dén cac CSI-RS RE

ctia cdu hinh 1. Twong tu, dbi véi cip tai nguyén thit hai {ny,n,} = (4,3), thi ma
bao trum CDMS8 W (O)""’WP' 3) 1a duoc anh xa dén cac CSI-RS RE cua céu hinh 4,

con DD 44 diroe anh xa dén cdc CSI-RS RE ciia céu hinh 3. Luu ¥ ring
chi sé dudi p’ cla w,, dd duoc lugc bo khoi hinh v€ cho don gian. Cdng ang ten p c6
thé dugc suy ra theo {m,, m;, m,, my} = {0,1,4,3}, va trong d6 16 cdng dau tién
p={15,...,30} 1 duoc anh xa dén cac RE ma dugc lién két véi cap tai nguyén CSI-
RS thr nhét {my, m,} = {0,1}, va 16 cdng tiép theo p={31,...,46} la dugc 4nh xa
dén cac RE ma dugc lién két voi cap tai nguyén CSI-RS thit hai {m,, m;} = {4,3}.
Theo mét hodc nhiéu phuong an, nit mang 14 bao gém mddun xir ly két tap.
Modun xir 1y két tap duoc tao cAu hinh dé chon tap hop thi nhit va tip hop thtt hai
gdm céc tai nguyén tin hidu tham chiéu trong khung con. Modun xir Iy két tap nay
con duoc tao cAu hinh dé két tap tip hop thir nhit va tip hop thi hai gbm céc tai
nguyén tin hiéu tham chiéu nay dén khung con nay dé tao ra c4u hinh két tap ghép
kénh phén chia theo m& (Code Division Multiplexing - CDM). Tap hop thur nhat va
tap hop thir hai gdm céc tai nguyén tin hiéu tham chiéu trong khung con nay thoa
man tiéu chun vé thoi gian sao cho hai phin tir tai nguyén bat ki trong tap hop thir
nhit va tap hop thir hai gdm céc tai nguyén tin higu tham chiéu nay c6 su phan cach
thoi gian t8i da 1én dén sau ky hiéu OFDM. T4p hop thir nhit va tap hop thi hai gém

cé4c tai nguyén tin hiéu tham chiéu trong khung con nay thoa mén tiéu chuan vé tan
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sé sao cho hai phin tir tai nguyén bét ky trong tip hop tht nhit va tip hop tht hai
gbm céc tai nguyén tin hiu tham chiéu nay c6 sy phan cach tan s6 tbi da 1én dén sau
song mang con.
Theo mdt hodc nhidu phuong an, thi thiét bi khong day 14 bao gébm modun xir ly
kénh duoc tao cAu hinh dé nhan cAu hinh két tdp CDM tuong Ung vai tdp hop thu
nhat va tp hop thtr hai dugc két tip gdm cac tai nguyén tin hiéu tham chiéu trong
khung con. CAu hinh két tap CDM nay duoc tao cAu hinh dé thuc hién viéc udc
luong kénh dua trén cdu hinh két tip CDM nay. Tap hop thir nhit va tap hop thir hai
gdm céc tai nguyén tin hiéu tham chiéu trong khung con nay thoa man tiéu chuén vé
thoi gian sao cho hai phan tir tai nguyén bét ky trong tap hop tht nhat va tap hop thir
hai gdm céc tai nguyén tin hiéu tham chiéu nay cé su phan cach thoi gian t61 da 1én
dén sau ky hiéu OFDM. T4p hop thtr nhét va tip hop thi hai gbm céc tai nguyén tin
hiéu tham chiéu trong khung con nay thoa man tiéu chuan vé tan sb sao cho hai phan
tr tai nguyén bit ky trong tap hop thir nhit va tip hop thi hai gdm céc tai nguyén tin
hiéu tham chiéu ndy c6 sw phan cach tan s t6i da 1én dén sau séng mang con.
Mot sé phuong an bao gdm:
Phuong an 1A. Nat mang 14 bao gom:
hé mach xtr ly 28 duogc tao cAu hinh dé:

chon tap hop thir nhat va tap hop thit hai gbm céc tai nguyén tin hiéu
tham chiéu trong khung con dé giam nhiing su tdn that hidu suit do it nhat mot su
bién thién kénh trén cac ky hiéu trong khung con do; va

truyén tap hop thir nhit va tap hop thi hai gbm cac tai nguyén tin hidu
tham chiéu duoc chon nay dén thiét bi khong day.

Phuong 4n 2A. Nut mang 14 theo Phuong 4n 1A, trong d6 it nhit mot su bién
thién kénh trén cac ky hiéu trong khung con 1a bao gém su bién thién kénh theo thoi
gian.

Phuong an 3A. Nut mang 14 theo Phuong an bét ky trong s6 cac Phuong 4n
tir 1A dén 2A, trong d6 viéc chon tap hop thi nhat va tip hop thu hai gbm céc tai
nguyén tin hiéu tham chiéu trong khung con 1a thod mén tiéu chudn vé thoi gian, tiéu
chuén vé thoi gian ndy xéac dinh su phan cach thoi gian t61 da gitra hai ky hiéu bét ky

trong s6 cac ky hiéu néu trén la sdu ky hiéu.
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Phuong éan 4A. Nut mang 14 theo Phuong an bat ky trong s6 cic Phuong 4n
tir 1A dén 3A, trong d6 it nhat mot sy bién thién kénh trén cac ky hidu 1a bao gdm su
bién thién kénh trong mién tan so.

Phuong 4n 5A. Nut mang theo Phuong 4n bét ky trong s cac Phuong an tir
1A dén 4A, trong d6 viéc chon tip hop thir nhét va tdp hop tht hai gém cac tai
nguyén tin hiéu tham chiéu trong khung con 14 thod man tiéu chudn vé tin s, tiéu
chudn vé tin sb nay xé4c dinh su phan cach tin s6 t6i da giita hai séng mang con bt
ky, ma mang céc ky hiéu néu trén, 1a sdu séong mang con.

Phuong an 6A. Nut mang 14 theo Phuong 4n bét ky trong sb cac Phuong 4n
tr 1A dén 5A, trong d6 tip hop thir nhit gdm céc tai nguyén tin hidu tham chiéu 1a
tuong tmg véi cau hinh tin hiéu tham chidu thtr nhat ma bao gdm phan tht nhét ctia
c4c tai nguyén tin hiéu tham chiéu nay;

tap hop thir hai gdbm cac tai nguyén tin hidu tham chiéu 14 twong ting véi phan
thr hai cta cédc tai nguyén tin hiéu tham chiéu khac véi phan thir nhit clia céc tai
nguyén tin hiéu tham chiéu.

Phuong dn 7A. Nat mang 14 theo Phuong an 6A, trong do cAu hinh tin hiéu
tham chiéu th(t nhAt 1a it nhit cAu hinh tin hiéu tham chiéu vé thong tin trang thai
kénh (Channel State Information-Reference Signal - CSI-RS) thir nhat; va

cu hinh tin hidu tham chiéu thit hai 14 it nhat céu hinh CSI-RS thir hai khac
v6i it nhét cdu hinh CSI-RS tht nhat.

Phuong an 8A. Nut mang 14 theo Phuong an bét ky trong s6 cac Phuong 4n
tir 1A dén 7A, trong d6 tip hop thi nhat va tip hop tht hai gbm cac tai nguyén tin
hiéu tham chiéu trong khung con 1a dugc két tap dé tao ra cAu hinh két tap ghép kénh
phén chia theo ma (Code Division Multiplexing - CDM).

Phuong 4n 9A. Nut mang theo Phuong an 8A, trong do tap hop thi nhit gdbm
céc tai nguyén tin hidu tham chiéu trong khung con la bao gbm tap hop tai nguyén
con tur tai nguyén CSI-RS tadm cong;

tap hop thir hai gdm céc tai nguyén tin hiéu tham chiéu trong khung con la
bao gdm tip hop tai nguyén con trong tai nguyén CSI-RS tam cdng khac véi tai
nguyén CSI-RS tdm cbng & tap hop thir nhit gdm cac tai nguyén tin hiéu tham chiéu;

va
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céu hinh két tip CDM nay c6 ma bao trim vudng goc voi chidu dai tam.
Phuong 4n 10A. Phuong phép bao gdm cac budc:

chon tAp hop thir nhat va tip hop thi hai gdm cic tai nguyén tin hiéu tham
chiéu trong khung con dé giam nhiing su ton that hidu suét do it nhit mot su bién
thién kénh trén céc ky hi€u trong khung con do; va

truyén tap hop thtr nhit va tip hop tht hai gdm cic tai nguyén tin hiu tham
chiéu duoc chon nay dén thiét bi khong day 12.

Phuong an 11A. Phuong phap theo Phuong an 10A, trong do it nhit mot su
bién thién kénh trén cac ky hiéu trong khung con 14 bao gdm su bién thién kénh theo
thot gian.

Phuong 4n 12A. Phuong phép theo Phuong 4n bat ky trong s6 céc Phuong an
tir 10A dén 11A, trong d6 viée chon tip hop thir nhit va tp hop thir hai gdm céc tai
nguyén tin hiéu tham chiéu trong khung con 14 thoa man tiéu chuén vé thoi gian, tiéu
chudn v& thoi gian nay xac dinh su phan cach thoi gian ti da giita hai ky higu bét ky
trong sb cac ky hidu néu trén 13 sau ky hiéu.

Phuong 4n 13A. Phuong phép theo Phuong 4n bat ky trong s6 cdc Phuong 4n
tir 10A dén 12A, trong d6 it nhat mot su bién thién kénh trén cac ky hiéu la bao gébm
su bién thién kénh trong mién tin sd.

Phuong éan 14A. Phuong phéap theo Phuong 4n bat ky trong s6 cdc Phuong 4n
tr 10A dén 13A, trong d6 viéc chon tap hop thir nhét va tap hop thi hai gém cac tai
nguyén tin hiéu tham chiéu trong khung con 1 thoa mén tiéu chuin v& tan sb, tiéu
chudn v& tn sd nay xac dinh su phan cach tin s t6i da gitta hai séng mang bét ky,
ma mang cac ky hiéu néu trén, 1a sdu séng mang con.

Phuong 4n 15A. Phuong phép theo Phuong 4n bat ky trong s6 cac Phuong 4n
tir 10A dén 14A, trong d6 tap hop thir nhat gdm cac tai nguyén tin hiéu tham chiéu 1a
twong ung voi cau hinh tin hidu tham chiéu thi nhit ma bao gdm phan thir nhit ctia
c4c tai nguyén tin hidu tham chiéu nay;

tap hop thi hai gdm cac tai nguyén tin hiéu tham chiéu 14 twong tng véi phan
thr hai cta céc tai nguyén tin hidu tham chiéu khac véi phén thir nhit clia céc tai

nguyén tin hiéu tham chiéu.
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Phuong 4n 16A. Phuong phap theo Phuong an 15A, trong do c4u hinh tin
hiéu tham chiéu thtr nhit 13 it nhit cAu hinh tin hiéu tham chiéu vé thong tin trang
thai kénh (Channel State Information-Reference Signal - CSI-RS) thir nhat; va

cdu hinh tin hiu tham chiéu tht hai 14 it nhat cau hinh CSI-RS tht hai khéc
v6i it nhét cdu hinh CSI-RS thér nhat.

Phuong 4n 17A. Phuong phép theo Phuong 4n bat ky trong s6 céc Phuong an
tir 10A dén 16A, trong d6 tap hop thi nhét va tap hop thi hai gdm céc tai nguyén tin
hiéu tham chiéu trong khung con 1a dugc két tip dé tao ra cAu hinh két tap ghép kénh
phéan chia theo ma (Code Division Multiplexing - CDM).

Phuong 4an 18A. Phuong phap theo Phuong an 17A, trong d6 tap hop thir nhét
gdm cac tai nguyén tin hiéu tham chiéu trong khung con 1a bao gbm tap hop tai
nguyén con trong tai nguyén CSI-RS tdm cong;

tap hop tht hai gdm cac tai nguyén tin higu tham chiéu trong khung con 1a
bao gdém tap hop tai nguyén con trong tai nguyén CSI-RS tdm cong khic voi tai
nguyén CSI-RS tam cdng & tap hop thi nhit gdm céc tai nguyén tin hidu tham chiéu;
va

c4u hinh két tip CDM nay c6 mé bao trium vudng goc véi chiéu dai tam.
Phuong 4n 19A. Thiét bi khong day 12 bao gom:

hé mach xtr ly 18 duogc tao cAu hinh dé:

nhén chi thi vé tap hop tha nhét va tap hop tht hai dugc chon gém cac
tai nguyén tin hiéu tham chiéu trong khung con, tip hop thi nhit va tap hop thir hai
duoc chon gdm cac tai nguyén tin hiéu tham chiéu nay trong khung con 1 dugc tao
chu hinh d& giam nhiing su tén that hidu sudt do it nht mot su bién thién kénh trén
cac ky hiéu trong khung con;

thue hién viéc udc lugng kénh dua trén tap hop thir nhét va tap hop th
hai dugc chon gdém cac tai nguyén tin hiu tham chiéu trong khung con nay.

Phuong 4n 20A. Thiét bi khong day 12 theo Phuong dn 19A, trong do it nhit
mot su bién thién kénh trén céc ky hiéu trong khung con 1a bao gbm su bién thién
kénh theo thoi gian.

Phuong 4n 21A. Thiét bi khéng day 12 theo Phuong 4n bét ky trong sb cac
Phuong 4n tir 19A dén 20A, trong do tap hop thir nhit va tap hop tht hai gdm cac tai
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nguyén tin hiéu tham chiéu trong khung con 14 thoa mén tiéu chuén vé thoi gian, tiéu
chuén vé thoi gian niy x4c dinh su phéan cach thoi gian tb1 da gitra hai ky hiéu bat ky
trong sb cac ky higu néu trén 1a sdu ky hiéu.

Phuong an 22A. Thiét bi khong day 12 theo Phuong 4n bét ky trong s cac
Phuong 4n tir 19A dén 21A, trong d6 it nhat mot su bién thién kénh trén cc ky hiéu
1a bao gdém su bién thién kénh trong mién tan so.

Phuong 4n 23A. Thiét bi khong day 12 theo Phuong 4n bat ky trong s cac
Phuong 4n tir 19A dén 22A, trong d6 tip hop thir nhat va tip hop thir hai gom cac tai
nguyén tin hiéu tham chiéu trong khung con 1 thod man tiéu chuin vé tan s6, tidu
chuén vé tin s nay x4c dinh sy phan cach tan sb t6i da gitra hai séng mang bét ky,
ma mang céc ky hi€u néu trén, la sqdu séng mang con.

Phuong 4n 24A. Thiét bi khong day 12 theo Phuong 4n bat ky trong s cac
Phuong 4n tir 19A dén 23A, trong d6 tap hop thir nhit gdm cac tai nguyén tin hiéu
tham chiéu 14 tvong tng véi cdu hinh tin hiéu tham chiéu thr nhit ma bao gdm phan
thr nhit cia cAc tai nguyén tin hidu tham chiéu nay;

tap hop thi hai gdbm cac tai nguyén tin hidu tham chiéu 1a twong ung v&i phan
thr hai cua céc tai nguyén tin hiéu tham chiéu khac véi phén thir nhit clia cac tai
nguyén tin hiéu tham chiéu.

Phuong 4n 25A. Thiét bi khong day 12 theo Phuong 4n 24A, trong d6 chu
hinh tin hiéu tham chiéu tht nhét 1a it nhét cAu hinh tin hiéu tham chiéu vé thong tin
trang thai kénh (Channel State Information-Reference Signal - CSI-RS) thu nhat; va

cAu hinh tin hiéu tham chiéu tht hai 13 it nhit cau hinh CSI-RS thir hai khac
v6i it nht cdu hinh CSI-RS thir nhét.

Phuong 4n 26A. Thiét bi khong day 12 theo Phuong an bat ky trong s céc
Phuong 4n tir 19A dén 25A, trong d6 tap hop thi nhét va tap hop tht hai gdm céc tai
nguyén tin hiéu tham chiéu trong khung con 1 dugc két tap dé tao ra cAu hinh két tap
ghép kénh phén chia theo ma (Code Division Multiplexing - CDM).

Phuong 4n 27A. Thiét bi khong dy 12 theo Phuong 4n 26A, trong d6 tap hop
thtr nhat gdm céc tai nguyén tin hiéu tham chiéu trong khung con 1a bao gdm tap hop

tai nguyén con trong tai nguyén CSI-RS tam cong;
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tap hop thur hai gdbm cac tai nguyén tin hiéu tham chiéu trong khung con 1a
bao gdm tap hop tai nguyén con trong tai nguyén CSI-RS tdm cdng khac v6i céc tai
nguyén CSI-RS tam cbng & tip hop thir nhit gdm cac tai nguyén tin hidu tham chiéu;
va

cAu hinh két tip CDM nay c6 ma bao trum vudng goc voi chidu dai tm.

Phuong 4n 28A. Thiét bi khong day 12 theo Phuong 4n bét ky trong s6 cac
Phuong &n tir 19A dén 27A, trong d6 hé mach xir Iy 18 con duoc tao cAu hinh dé anh
xa tap hop thir nhit va tp hop thir hai duoc chon gém céc tai nguyén tin hiéu tham
chiéu trong khung con dén cac cdng ang ten.

Phuong 4n 29A. Phuong phap bao gém céac budc:

nhén chi thi vé tap hop tht nhét va tap hop thtr hai dugc chon gém cac tai
nguyén tin hiéu tham chiéu trong khung con, tip hop tht nhat va tip hop thr hai
duoc chon gdm cac tai nguyén tin hiéu tham chiéu nay trong khung con 1a dugc tao
céu hinh d& giam nhitng su tdn thit hidu suét do it nhdt mot su bién thién kénh trén
cac ky hi¢u trong khung con;

thuc hién viéc udc luong kénh dua trén tdp hop thir nhét va tap hop thu hai
duoc chon gdm cac tai nguyén tin hiéu tham chiéu trong khung con nay.

Phuong an 30A. Phuong phap theo Phuong 4n 29A, trong do it nhit mot su
bién thién kénh trén cac ky hiéu trong khung con 13 bao gdm su bién thién kénh theo
thoi gian.

Phuong 4n 31A. Phuong phép theo Phuong 4n bt ky trong s6 cac Phuong 4n
tlr 29A dén 30A, trong d6 tap hop thtr nhit va tip hop thit hai gbm cac tai nguyén tin
hiéu tham chiéu trong khung con 14 thoa man tiéu chudn vé thoi gian, tiéu chudn vé
thoi gian nay xac dinh su phan cach thoi gian t6i da gifta hai ky hiéu bat ky trong 5O
cac ky hiéu néu trén la sau ky hiéu.

Phuong éan 32A. Phuong phap theo Phuong an bat ky trong sb cac Phuong 4n
tir 29A dén 31A, trong d6 it nhit mot sy bién thién kénh trén cac ky hiéu 1a bao gém
su bién thién kénh trong mién tin s6.

Phuong an 33A. Phuong phéap theo Phuong 4n bat ky trong s6 cac Phuong an
tir 29A dén 32A, trong d6 tap hop thir nhit va tip hop th hai gbm cac tai nguyén tin

hiéu tham chiéu trong khung con 1a thoa mén tiéu chuan vé tan so, tiéu chuan vé tan
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s6 nay xac dinh su phéan cach tin s6 toi da gifta hai séng mang con bat ky, ma mang
cac ky hiéu néu trén, la sdu sébng mang con.

Phuong 4n 34A. Phuong phap theo Phuong an bit ky trong s6 cac Phuong 4n
tir 29A dén 33A, trong d6 tap hop thir nhit gdm cac tai nguyén tin hi¢u tham chiéu 1a
twong Ung véi cAu hinh tin hiéu tham chiéu thi nh4t ma bao gém phan thtr nhét cta
céc tai nguyén tin hiéu tham chiéu nay;

tap hop thir hai gdbm c4c tai nguyén tin hiéu tham chiéu 1a tuong tng véi phan
tht hai cua céc tai nguyén tin hidu tham chiéu khac véi phan tht nhit clia cic tai
nguyén tin hiéu tham chiéu.

Phuong an 35A. Phuong phap theo Phuong én 34A, trong do c4u hinh tin
hiéu tham chiéu tht nhét 1a it nhét ciu hinh tin hiéu tham chiéu v& thong tin trang
thai kénh (Channel State Information-Reference Signal - CSI-RS) thir nhit; va

cdu hinh tin hi¢u tham chiéu tht hai la it nhat cdu hinh CSI-RS thir hai khac
v&i it nhét cdu hinh CSI-RS tht nhat.

Phuong 4n 36A. Phuong phap theo Phuong 4n bat ky trong s6 cac Phuong 4n
tir 29A dén 35A, trong d6 tAp hop thir nhat va tap hop thit hai gbm cac tai nguyén tin
hiéu tham chiéu trong khung con 1a duoc két tap dé tao ra cAu hinh két tap ghép kénh
phén chia theo ma (Code Division Multiplexing - CDM).

Phuong 4n 37A. Phuong phap theo Phuong éan 36A, trong dé tap hop thu nhat
gdm c4c tai nguyén tin hiéu tham chiéu trong khung con 1a bao gbm tap hop tai
nguyén con trong tai nguyén CSI-RS tdm cong;

tap hop thtr hai gdm céc tai nguyén tin hiéu tham chiéu trong khung con 1a
bao gdm tdp hop tai nguyén con trong tai nguyén CSI-RS tam cdng khéc véi tai
nguyén CSI-RS tam cdng & tap hop thir nhat gbm cac tai nguyén tin hidu tham chiéu;
va

céu hinh két tip CDM nay c6 m3 bao trim vudng gdc voi chidu dai tdm.

Phuong an 38A. Phuong phép theo Phuong 4n bét ky trong sé cac Phuong én
tr 29A dén 37A, trong d6 hé mach xir 1y con duoc tao cAu hinh dé anh xa tap hop
tht nhat va tap hop thir hai dugc chon gdm cic tai nguyén tin hiéu tham chiéu trong
khung con dén céc cong ing ten.

Phuong 4n 39A. Nt mang 14 bao gom:
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modun xu ly két tap dugc tao cAu hinh dé:
chon tip hop thir nhat va tap hop thir hai gbm céc tai nguyén tin hiéu
tham chiéu trong khung con dé giam nhing su tdn that hiéu sudt do it nhit mot su
bién thién kénh trén céc ky hiéu trong khung con dé; va
truyén tap hop thir nhit va tdp hop tht hai gbm cac tai nguyén tin hidu
tham chiéu duoc chon nay dén thiét bi khong day 12.
Phuong 4n 40A. Thiét bi khong day 12 bao gom:
modun xtt Iy kénh dugc tao cAu hinh dé:
nhén chi thi vé tap hop tha nhat va tap hop thir hai duoc chon gém cac
tai nguyén tin hiéu tham chiéu trong khung con, tip hop thi nhat va tap hop tha hai
duoc chon gém cac tai nguyén tin hiéu tham chiéu nay trong khung con la duoc tao
chu hinh dé giam nhimg sy tén that hiéu suit do it nhat mot sy bién thién kénh trén
cac ky hiéu trong khung con;
thuc hién viéc ude luong kénh dya trén tap hop thur nhét va tap hop thu
hai duoc chon gdm céc tai nguyén tin hidu tham chiéu trong khung con nay.
Mot s& phuong an khac:
Theo mot khia canh, sang ché dé xuat nut mang 14. Nut mang nay bao gém hé& mach
xtr Iy 18 duoc tao cAu hinh dé: chon tAp hop thir nhét va tap hop thi hai gdm cac tai
nguyén tin hiéu tham chiéu trong khung con, va két tap tap hop thir nhét va tap hop
thtr hai gdm céc tai nguyén tin hiéu tham chiéu nay & khung con nay dé tao ra céu
hinh két tap ghép kénh phan chia theo ma (Code Division Multiplexing - CDM). Tap
hop tht nhét va tip hop thir hai gdm cac tai nguyén tin hiéu tham chiéu trong khung
con nay thoa mén tiéu chudn vé thoi gian sao cho hai phin tir tai nguyén bt ky trong
tap hop thtr nhit va tap hop thir hai gdm céc tai nguyén tin higu tham chidu nay c6 su
phan cach thoi gian t6i da 1én dén sau ky hiéu OFDM. Tép hop tht nhit va tap hop
thir hai gdm cac tai nguyén tin hiéu tham chiéu trong khung con nay thoa man tiéu
chuén vé& tan sd sao cho hai phin tir tai nguyén bat ki trong tap hop thi nhit va tap
hop thir hai gdm c4c tai nguyén tin hiéu tham chiéu nay c6 su phén cach tan s6 tdi da
1én dén sdu séng mang con.
Theo mot phuong an cua khia canh nay, thi tdp hop thir nhat gdm céc tai

nguyén tin hiéu tham chiéu 1 twong tGng véi phin thr nhét ctia cAu hinh tin hiéu
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tham chiéu th nhat. Tap hop thir hai gdm céc tai nguyén tin hiéu tham chiéu 1a
tuong ung v6i phan tht hai cta cAu hinh tin hiéu tham chiéu th@ hai. Theo mot
phuong an cua khia canh nay, thi cAu hinh tin hiéu tham chiéu thit nhét 14 it nhat cdu
hinh tin hiéu tham chiéu vé théng tin trang thdi kénh (Channel State Information-
Reference Signal - CSI-RS) thir nhit. C4u hinh tin hiéu tham chiéu th@r hai 14 it nhat
cAu hinh CSI-RS thir hai khac véi it nhat cdu hinh CSI-RS tht nht.

Theo mot phuong an cta khia canh nay, thi tap hop thu nhét g@)m cac tai

nguyén tin hiéu tham chiéu trong khung con 14 bao gdm tap hop tai nguyén con tir
cAu hinh tai nguyén CSI-RS tdm céng. Tap hop thir hai gdm céc tai nguyén tin hiéu
tham chiéu trong khung con nay bao gém tap hop tai nguyén con trong céu hinh tai
nguyén CSI-RS tim cbng khic ma khac véi céu hinh tai nguyén CSI-RS tam cong
ma tuong tng voi tip hop thit nhit gdm cac tai nguyén tin hiéu tham chiéu. C4u hinh
két tap CDM c6 ma bao triim vudng goc cd chidu dai tdm. Theo mot phuong 4n clia
khia canh nay, hé mach xtr ly 28 con duoc tao cAu hinh dé truyén cAu hinh két tap
CDM nay dén thiét bi khong day 12. Theo mét phuong 4n cua khia canh nay, chu
hinh két tip CDM nay 1a su két tap ctia hai nhém CDM-4,
Theo khia canh khéac, sang ché dé xuit phuong phép. Tap hop tht nhit va tap hop
th@ hai gém cac tai nguyén tin hi¢u tham chiéu trong khung con 14 dugc chon. Tap
hop thir nhét va tap hop thi hai gdm céc tai nguyén tin hiéu tham chiéu nay duogc két
tAp dén khung con dé tao ra cdu hinh két tdp ghép kénh phan chia theo ma (Code
Division Multiplexing - CDM). T4p hop thir nhat va tip hop tht hai gdm cac tai
nguyén tin hiéu tham chiéu trong khung con niy thoa man tiéu chuin vé thoi gian
sao cho hai phan tir tai nguyén bét ky trong tip hop tht nhét va tap hop thi hai gdm
c4c tai nguyén tin hiéu tham chiéu nay c6 su phéan cach thoi gian t6i da 1én dén sau
ky hiéu OFDM. Tap hop thit nhit va tip hop thr hai gdm cdc tai nguyén tin hidu
tham chiéu trong khung con niy thoa man tiéu chudn v& tdn sé sao cho hai phan tir
tai nguyén bat ky trong tap hop thir nhét va tap hop thit hai gbm cac tai nguyén tin
hiéu tham chiéu nay c6 su phén céch tan s tdi da 1én dén sau séng mang con.

Theo mot phuong an cua khia canh nay, thi tdp hop thir nhét gdm céc tai
nguyén tin hiéu tham chiéu 1a twong tmg véi phin thtr nhat ctia cdu hinh tin hidu

tham chiéu th nhat. Tap hop thir hai gdm céc tii nguyén tin hiéu tham chidu 1a
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twong mg v6i phan thi hai ciia cAu hinh tin hiéu tham chiéu tht hai. Theo mot
phuong 4n cua khia canh nay, thi cdu hinh tin hiéu tham chiéu thi nhét 14 it nhat cau
hinh tin hiéu tham chiéu v& thong tin trang thai kénh (Channel State Information-
Reference Signal - CSI-RS) tht nhit. CAu hinh tin hidu tham chiéu thi hai 14 it nhat
chu hinh CSI-RS tht hai khac véi it nhit cdu hinh CSI-RS thir nhdt. Theo mét
phuong én cua khia canh nay, thi tap hop thu nhit gdm céc tai nguyén tin hidu tham
chiéu trong khung con 13 bao gdm tip hop tai nguyén con tur céu hinh tai nguyén
CSI-RS tam cbng. Tép hop thir hai gdm cac tai nguyén tin hiéu tham chiéu trong
khung con nay bao gdm tip hop tai nguyén con trong cAu hinh tai nguyén CSI-RS
tam cbng khac ma khéc voi cAu hinh tai nguyén CSI-RS tdm cdng ma twong tmg véi
tap hop thi nhit gdm céc tai nguyén tin hidu tham chiéu. C4u hinh két tip CDM nay
¢6 mi bao trim vudng géc c¢b chiéu dai tam.

Theo mot phuong an cta khia canh nay, cAu hinh két tip CDM nay dugc

truyén dén thiét bi khong diy 12. Theo mdt phwong 4n ctia khia canh nay, cAu hinh
két tap CDM nay la su két tAp ctia hai nhém CDM-4.
Theo khia canh khéc, sang ché dé xudt thiét bi khong day 12. Thiét bi khong day nay
bao gdm hé mach xr 1y 28 duoc tao cAu hinh d& nhan c4u hinh két tip CDM tuong
Ging v6i tAp hop thtr nhit va tap hop thir hai duoc két tap gbm cac tai nguyén tin hidu
tham chiéu trong khung con va thuc hién viéc udc lugng kénh dua trén cAu hinh két
tap CDM nay. T4p hop thi nhit va tip hop thit hai gbm cac tai nguyén tin hidu tham
chiéu nay thoa man tiéu chudn vé thoi gian sao cho hai phin tir tai nguyén bit ky
trong tAp hop thtr nhit va tip hop thir hai gdm cAc tai nguyén tin hiéu tham chiéu nay
¢6 su phan céch thoi gian téi da 1én dén sau ky hiéu OFDM. T4p hop tht nhit va tap
hop thtr hai gdm céc tai nguyén tin hiéu tham chiéu nay thoa man tiéu chuan vé tan
36 sao cho hai phin tir tai nguyén bit ky trong tap hop thu nhat va tap hop thir hai
gdm céc tai nguyén tin hiéu tham chidu nay c6 su phan cach tin 36 t6i da 1én dén sau
song mang con.

Theo mot phuong an cua khia canh nay, thi tdp hop thir nhit gdm céc tai
nguyén tin hiéu tham chiéu 12 twong Gng véi phin thtr nhat ctia cAu hinh tin hi¢u
tham chiéu th nhit. T4p hop thtr hai gdm cac tai nguyén tin hiéu tham chiéu 1a

trong Umg voi phan thir hai cta cAu hinh tin hiéu tham chiéu tht hai. Theo mot
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phuong &n cua khia canh nay, thi cAu hinh tin hiéu tham chiéu thr nhét 13 it nhat cdu
hinh tin hiéu tham chiéu vé thong tin trang thdi kénh (Channel State Information-
Reference Signal - CSI-RS) tht nht. CAu hinh tin hiéu tham chiéu thir hai 1 it nhit
cAu hinh CSI-RS thtr hai khéc véi it nhat cdu hinh CSI-RS thir nhat.

Theo mdt phuong an ctia khia canh nay, thi tdp hop thu nhat gdm céc tai

nguyén tin hiéu tham chiéu trong khung con 13 bao gdm tap hop tai nguyén con tir
cAu hinh tai nguyén CSI-RS tam cdng. Tép hop thir hai gdm cac tai nguyén tin higu
tham chiéu trong khung con nay bao gdém tap hop tai nguyén con trong cAu hinh tai
nguyén CSI-RS tam cdng khac ma khac véi cAu hinh tai nguyén CSI-RS tAm cong
ma tuong tng véi tip hop thi nhit gdm céc tai nguyén tin hiéu tham chiéu. CAu hinh
két tap CDM ndy c6 ma bao trim vudng géc cd chiéu dai tdm. Theo mot phuong an
cua khia canh nay, hé mach xu ly 28 con duogc tao cdu hinh dé anh xa tap hop thu
nhit va tdp hop tht hai duge chon gdm cac tai nguyén tin hiéu tham chiéu trong
khung con dén nhiéu cong dng ten. Theo mdt phuong 4n cua khia canh nay, c4u hinh
két tip CDM nay la su két tip ctia hai nhém CDM-4.
Theo khia canh khac, sang ché dé xuét phuong phap danh cho thiét bi khong day 12.
Chu hinh két tp CDM tuong tmg v&i tap hop thir nhit va tip hop thi hai dugc két
tAp gdm céc tai nguyén tin hidu tham chiéu trong khung con 1a dugc nhan. Tép hop
thr nhit va tp hop thir hai gém cac tai nguyén tin hiéu tham chiéu. Viéc udc lugng
kénh duoc thuc hién dua trén cAu hinh két tip CDM nay. T4p hop tht nhét va tap
hop thtt hai gdm cac tai nguyén tin hiéu tham chiéu nay thoa man tiéu chuan vé thoi
gian sao cho hai phén tir tai nguyén bét ky trong tip hop thir nhat va tap hop thir hai
gbm céc tai nguyén tin hiéu tham chidu nay c6 su phén cach thoi gian téi da 1én dén
sdu ky hieu OFDM. Tép hop thtr nhit va tap hop thir hai gdm céc tai nguyén tin hiéu
tham chiéu nay thoa man tiéu chuén vé tin sb sao cho hai phan tir tai nguyén bét ky
trong tAp hop thi nhit va tip hop thi hai gdm céc tai nguyén tin hiéu tham chiéu nay
c6 su phan cach tin s6 t6i da 1én dén siu séng mang con.

Theo mdt phuong an cua khia canh nay, thi tdp hop thir nhét gdm céc tai
nguyén tin hiéu tham chiéu 1a twong tmg véi phin thtr nhat ctia cAu hinh tin hidu
tham chiéu thi nhit. T4p hop thtr hai gdm céc tai nguyén tin hiéu tham chiéu 1a

tuong tmg voi phin tht hai cta cAu hinh tin hiéu tham chiéu thtr hai. Theo mdt

-60-



39439

phuong 4n cia khia canh nay, thi cau hinh tin hi¢u tham chiu tht nhét 12 it nhat cdu
hinh tin hiéu tham chiéu vé thong tin trang thdi kénh (Channel State Information-
Reference Signal - CSI-RS) thir nhit. C4u hinh tin hiéu tham chiéu thir hai 1a it nhat
cAu hinh CSI-RS thir hai khéc v6i it nhat cdu hinh CSI-RS thr nhét.

Theo mét phuong an cta khia canh nay, thi tdp hop thi nhit gébm céc tai
nguyén tin hiéu tham chiéu trong khung con 14 bao gdm tap hop tai nguyén con tir
cAu hinh tai nguyén CSI-RS tam cdng. Tap hop thir hai gdm céc tai nguyén tin hidu
tham chiéu trong khung con ny bao gém tap hop tai nguyén con trong c4u hinh tai
nguyén CSI-RS tAm cbng khac ma khéc véi cau hinh tai nguyén CSI-RS tdm cdng
ma tuong Gng vai tap hop thir nhit gdm cac tai nguyén tin hiéu tham chiéu. C4u hinh
két tap CDM c6 ma bao trim vudng goc c6 chiéu dai tim.

Theo mot phuong an cua khia canh nay, céu hinh két tip CDM nay la su két
tdp cua hai nhom CDM-4. Theo m¢t phuong an ctia khia canh nay, tap hop thir nhét
va tAp hop thtr hai duoc chon gdm cic tai nguyén tin hiéu tham chiéu trong khung
con 1a dugc anh xa dén nhiéu cdng ang ten.

Theo khia canh khéc, sang ché d& xuit nut mang 14. Nut mang 14 ndy bao gbdm
modun xur ly két tap duoc tao cAu hinh dé: chon tap hop thu nhét va tap hop thu hai
gbm céc tai nguyén tin hidu tham chiéu trong khung con va két tap tip hop thir nhit
va tap hop thtt hai gdm céc tai nguyén tin higu tham chiéu nay dén khung con nay dé
tao ra cdu hinh két tip ghép kénh phan chia theo ma (Code Division Multiplexing -
CDM). Tap hop tht nhat va tip hop thir hai gdm céc tai nguyén tin hi¢u tham chiéu
trong khung con nay thoa mén tiéu chuin v& thoi gian sao cho hai phan tir tai nguyén
bét ky trong tip hop tht nhét va tip hop thir hai gdm céc tai nguyén tin higu tham
chiéu nay c6 su phan cach thoi gian t6i da 1én dén séu ky hiéu OFDM. Tép hop thu
nhit va tap hop thir hai gdm cac tai nguyén tin hiéu tham chiéu trong khung con nay
thoa mén tiéu chuén v& tan sd sao cho hai phan tir tai nguyén bat ky trong tap hop
thir nhét va tip hop thir hai gdm cac tai nguyén tin hiéu tham chiéu nay c6 su phan
cach tin sb t61 da 1én dén sau séng mang con.

Theo mdt khia canh, séng ché dé xut thit bi khong day 12. Thiét bi khong day 12
nay bao gém mddun xu ly kénh dugc tao cAu hinh dé: nhan ciu hinh két tap CDM
twong ung vai tip hop thir nhit va tap hop thtt hai dugc két tAp gbém cAc tai nguyén
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tin hiéu tham chiéu trong khung con, va thuc hién viéc udc lugng kénh dua trén cAu
hinh két tip CDM nay. Tap hop tht nhét va tip hop thir hai gdm céc tai nguyén tin
hiéu tham chiéu nay thoa man tiéu chuan vé thoi gian sao cho hai phan tir tai nguyén
bét ky trong tdp hop thir nhit va tap hop tht hai gdm cic tai nguyén tin hiéu tham
chidu nay c6 su phan cach thoi gian téi da 1én dén sau ky hiéu OFDM. Tap hop thi
nhit va tap hop thir hai gdbm céc tai nguyén tin hidu tham chiéu nay thoa man tiéu
chudn vé tAn s sao cho hai phin tir tai nguyén bét ky trong tip hop thir nhit va tap
hop tht hai gdm cac tai nguyén tin hiéu tham chiéu nay c6 su phan cach tan sb tdi da
1én dén sau séng mang con.

Theo mot phuong an cta khia canh nay, modun xtr 1y kénh con dugc tao cAu
hinh dé truyén cdu hinh két tip CDM nay dén thiét bi khong diy. Theo mot phuong
4n cua khia canh nay, cAu hinh két tip CDM nay dugc truyén dén thiét bi khong day
12.

Nhu nguoi ¢6 kién thie trung binh trong linh vuc c6 thé thiy, cac khai niém
duoc mé ta & ddy la c6 thé duoc thue hién dudi dang phuong phép, hé thdng xur ly
dir liéu, va/hodc san phém chuong trinh may tinh. Theo do6, cac khai niém dugc mod
t4 & day c6 thé c6 dang phuong 4n hoan toan 1a phan cting, phuong 4n hoan toan 1a
phin mém, hodc phuong 4n két hop céc khia canh phin mém va phan ctimg ma tht ca
duoc goi chung ¢ diy la “mach” hodc “mddun”. Ngoai ra, sang ché c6 thé c6 dang
san phim chuong trinh mdy tinh trén phuong tién luu trit hitu hinh c6 thé st dung
duoc béng mdy tinh ma c¢6 mi chuong trinh may tinh duoc thuc hién trong moi
truong ma c6 thé duge thue thi bing may tinh. Phuong tién hitu hinh doc duoc bang
may tinh phit hop bat ky co thé duoc sit dung, bao gém 6 dia cimg, dia CD-ROM,
thiét bi luu trit dién t, thiét bi luu trit quang hoc, hodc thiét bi luu trir tr tinh.

Mot s6 phuong 4n duoc mé ta & ddy dua vao céc huu dd va/hodc céc so dd
khéi cua cac phuong phép, cic hé théng va cic san phim chwong trinh méy tinh.
Cén hiéu réng mdi khéi ctia luu dd va/hodc cac so dd khdi, va cac tb hop cua céac
khdi trén luu dd va/hodc cac so dd khdi, 1a c6 thé duoc thuc hién bang cac lénh
chuong trinh may tinh. Céac 1énh chuong trinh mdy tinh nay c6 thé duoc cung cip
cho b xtt Iy ctia may tinh thong dung, may tinh chuyén dung, hoac thiét bi xu 1y dit

liéu 1ap trinh duoc khéc, dé tao ra may moéc, sao cho cac 1énh, ma thuc thi qua bd xu
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ly ctia may tinh hodc thiét bi xtr 1y dir lidu 14p trinh duoc khéc do, tao ra phuong tién
dé thuc hién cac chiic ning/cdc hanh dong duge quy dinh trén luu d6 va/hodc khoi
hodc cac khéi cia so dd khéi nay.

Céc lénh chuong trinh méy tinh nay cling ¢ thé duoc luu gift trong bd nhé
doc dugc bang may tinh hodc phuong tién luu trit ma c6 thé didu khién may tinh
hodc thiét bi xit 1y dit liéu 1ap trinh dugc khéc d& c6 chirc nang theo cach cu thé, dé
céc 1énh ma duoc luu giit trong bd nhé doc duge bing may tinh ndy tao ra san pham
san xuét bao gém phuong tién 1énh dé thuc hién chirc nang/hanh dong dugc quy dinh
trén luu dd va/hodc khdi hodc cac khéi ctia so d6 khéi nay.

Céc 1énh chuong trinh may tinh nay ciing c6 thé duge nap 1&n mdy tinh hodc
thiét bi xur ly dit liéu lap trinh duoc khac dé 1am cho mot loat cac budce thao tac duogc
thuc hién trén may tinh hodc thiét bi lap trinh dugc khac do dé tao ra quy trinh duoc
thuc hién bing may tinh, dé cac 1énh d6, ma dugc thuc hién trén may tinh hogc thiét
bi ldp trinh dugc khac do, cung cép cac bude dé thuc hién cac chic ning/hanh dong
duoc néu & luu dd va/hodc khéi hodc céc khéi cta so dd khéi nay.

Cén hiéu rang céc chic ning/hanh dong duge néu & cic khéi 14 c6 thé xut
hién khong theo thir tw dugc néu trén cac hinh v& minh hoa su hoat dong. Vi du, trén
thuc té, hai budc ma duoc thé hién lién nhau 1a c6 thé dugc thuc hién gén nhu déng
tho1i, hodc doi khi cac bude nay co thé duogc thuc hién theo thir tw nguoc lai, tuy theo
chire ning/hoat dong lién quan. Tuy mot sd trong 36 céc so dd c6 bao gdm céac hinh
mili tén trén cac duong truyén thong dé thé hién hudng truyén thong chinh, nhung
can hiéu ring qua trinh truyén thong c6 thé dién ra theo chiéu nguoc lai so véi cac
hinh miii tén duoc thé hién do.

M3 chuong trinh may tinh dé thuc hién céc hoat dong theo cac khai niém
dugc md ta & day la c6 thé duge viét bing ngdn ngir 1ap trinh hudng ddi tuong,
chéng han Java® hodc C++. Tuy nhién, ma chuong trinh mdy tinh dé thuc hién cac
hoat dong theo sang ché ciing c6 thé duoc viét bing cac ngdn ngit 14p trinh thu tuc
thong thudng, ching han ngén ngit 1ap trinh "C". M3 chuong trinh nay c6 thé chay
hoan toan trén may tinh ctia ngudi dung, mot phan trén méy tinh ctia nguoi dung,
dudi dang g6i phan mém ddc lap, mot phin trén méy tinh clia nguodi dung va mot

phan trén may tinh & xa, hodc toan bd trén may tinh & xa. Trong trudng hop chay
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trén mAy tinh & xa, thi may tinh & xa nay c6 thé duge két ndi véi may tinh cia nguoi
dung qua mang cuc b (LAN - Local Area Network) hodc mang dién rong (WAN -
Wide Area Network), hoic két ndi nay cé thé duoc hudng dén may tinh ngoai (vi du,
qua mang Internet nhd nha cung cip dich vu Internet).

Nhiéu phuong 4n khac nhau da dugc boc 16 ¢ day, dua vao phan md ta néu
trén va cac hinh v& kém theo. Can hiéu réng viéc md ta va thé hién mét cach may
moc ting td hop va timg td hop con cia cic phuong 4n nay sé 1a thira thai qué mirc
va 1am réc rbi thém phin mé ta. Theo do, tit ca cac phuong én c6 thé duoc két hop
theo cach bét ky va/hoic td hop bit ky, va ban mé ta nay, bao gdm céc hinh v&, cin
duoc hiéu 1a cdu thanh phin mo ta bang van ban hoan chinh cta tat ca cac td hop va
céc td hop con cla cac phuong an duoc md ta & day, va cta cach thic va tién trinh
tao ra va st dung chiing, va s& hd trg cac diém yéu cAu béo ho dbi véi td hop hoac td
hop con bat ky dé.

Nhitng nguoi ¢6 kién thirc trung binh trong linh vuc can hiéu rang cac phuong
an dugc md ta & day la khong bi gidi han ¢ nhiing gi dd duoc thé hién va mo ta cu
thé trén ddy. Ngoai ra, trir khi dugc néi nguoc lai, thi cin luu ¥ ring tit ca cc hinh
v& kém theo 1a duoc v& khong theo ty 18. Nhiéu phuong 4n cai bién va bién thé khac
nhau c6 thé dugc tao ra dua vao cac nguyén Iy trén day, vn chi bi giéi han béi cac

diém yéu cau bao hd sau day.
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YEU CAU BAO HO

1. Tram gbc, trong d6 tram gdc nay bao gbm:

hé mach xtr ly duoc tao cAu hinh dé:

béo hiéu céu hinh ghép kénh phan chia theo ma (Code Division
Multiplexing - CDM) déi voi thiét ké CDM-8 danh cho it nhat hai muoi bén
cdng ang ten CSI-RS (Channel System Information-Reference Signal - tin
hiéu tham chiéu vé thong tin hé thdng kénh), cau hinh CDM nay tuong tng
v6i tp hop thtr nhit va tap hop thit hai duge két tip gdm céc tai nguyén tin
hiéu tham chiéu trong khung con;

tap hop thu nhét va tap hop thir hai duoc két tap gém cac tai nguyén tin
hiéu tham chiéu trong khung con nay thoa mén tiéu chuin vé thoi gian sao
cho mdi phan tr tai nguyén trong tap hop thi nhit c6 su phan cach thoi gian
tdi da 1én dén sau ky hiéu OFDM (Orthogonal Frequency Division
Multiplexing - ghép kénh phén chia theo tan s6 truc giao) voi mdi phan tir tai
nguyén trong tap hop thir hai gdm cac tai nguyén tin hiéu tham chiéu, trong
d6 tap hop thir nhit va tap hop thit hai gbm cac tin hiéu tham chiéu nay 1a cac
ma bao trum vudng gbc; va

tap hop thi nhit va tap hop tht hai dugce két tAp gém cac tai nguyén tin
hiéu tham chiéu trong khung con nay thod mén tiéu chuén vé tn s6 sao cho
mdi phan tir tai nguyén trong tap hop thi nhit c6 su phan cach tan s6 tbi da
1én dén séu séng mang con v&i mdi phan tir tai nguyén trong tap hop thir hai

gdm céc tai nguyén tin hiéu tham chiéu.

2. Tram gdc theo diém 1, trong d6 tap hop thir nhit gdm céc tai nguyén tin hiéu tham
chiéu 1a tuong g véi phan thi nhét ctia cAu hinh tin hiéu tham chiéu tht nht; va
tap hop thtr hai gdm cac tai nguyén tin hiéu tham chiéu 1a tuong Gmg véi phan

tht hai ctia cAu hinh tin hiéu tham chiéu tht hai.
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3. Tram gbc theo diém 2, trong d6 tap hop thu nhat gdm céc tai nguyén tin hiéu tham
chiéu 12 it nhét cAu hinh tin hiéu tham chiéu vé thong tin trang thai kénh (Channel
State Information-Reference Signal - CSI-RS) thir nhat; va

tap hop thtt hai gdm céc tai nguyén tin hidu tham chiéu 14 it nhat cau hinh
CSI-RS thtt hai khac v6i it nht cAu hinh CSI-RS thir nhét.

4. Tram gbc theo diém 1, trong d6 tap hop thu nhit gdm céc tai nguyén tin hiéu tham
chiéu trong khung con 13 bao gdm tip hop tai nguyén con tir cAu hinh tai nguyén
CSI-RS tam cdng;

tap hop thir hai gdm cac tai nguyén tin hiéu tham chiéu trong khung con nay
bao gdm tap hop tai nguyén con trong céu hinh tai nguyén CSI-RS tim cong khéc
ma khéc véi chu hinh tai nguyén CSI-RS tdm cdng ma twong Ung véi tap hop thir
nhat gdm céc tai nguyén tin hidu tham chiéu; va

cau hinh CDM c¢6 ma bao trum vudng goc cé chiéu dai tam.

5. Tram géc theo diém 1, trong d6 hé mach xir Iy con duoc tao c4u hinh dé truyén

céu hinh CDM dén thiét bi ngudi dung.

6. Tram gbc theo diém 1, trong d6 ciu hinh CDM la su két tap ctia hai nhém CDM-
4.

7. Phuong phép truyén théng danh cho tram gbc, trong d6 phuong phap nay bao gbm
cac budc:

béo hiéu ciu hinh ghép kénh phan chia theo ma (Code Division Multiplexing
- CDM) d6i véi thiét ké CDM-8 danh cho it nh4t hai muoi bdn cdng ang ten CSI-RS
(Channel System Information-Reference Signal - tin hiéu tham chiéu vé thong tin hé
théng kénh), ciu hinh CDM nay tuong tng v6i tap hop thit nhat va tap hop thir hai
duogc két tip gdm cac tai nguyén tin hiéu tham chiéu trong khung con;

tap hop thir nhat va tap hop thit hai dugc két tip gém céc tai nguyén tin hiéu
tham chiéu trong khung con ndy thoa méan tiéu chuén v& thoi gian sao cho mbi phan

tir tai nguyén trong tap hop thtr nhét c6 su phan cach thoi gian t61 da 1én dén sau ky
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hiéu OFDM (Orthogonal Frequency Division Multiplexing - ghép kénh phén chia
theo tin sb truc giao) véi mdi phin tir tai nguyén trong tap hop thur hai gdm céc tai
nguyén tin hiéu tham chiéu, trong d6 tap hop thir nht va tap hop thir hai gdm céc tin
hiéu tham chiéu nay 1a ciAc ma bao trim vudng gdc; va

tap hop thtr nhét va tap hop thit hai dugce két tAp gdm cac tai nguyén tin higu
tham chiéu trong khung con nay thod man tiéu chudn v& tin sb sao cho mdi phan tir
tai nguyén trong tap hop thu nhit c6 su phan cich tan s6 tbi da 1én dén sau séng
mang con v6i mdi phan tir tai nguyén trong tip hop thir hai gbm céc tai nguyén tin

hiéu tham chicu.

8. Phuong phap theo diém 7, trong d6 tip hop thu nhit gdm céc tai nguyén tin hiéu
tham chiéu 1a tuong tmg v&i phan thir nhat ctia cAu hinh tin hiéu tham chiéu thr nhit;
va

tap hop thir hai gdbm cAc tai nguyén tin hiéu tham chiu 1a tvong ung véi phan

thtr hai ctia cAu hinh tin hiéu tham chiéu tht hai.

9. Phuong phap theo diém 8, trong d6 tap hop thir nhit gdm cac tai nguyén tin hiéu
tham chiéu 13 it nhit cAu hinh tin hiéu tham chiéu vé& thong tin trang thai kénh
(Channel State Information-Reference Signal - CSI-RS) thir nhit; va

tap hop thi hai gdm céc tai nguyén tin hiéu tham chiu 12 it nhit cAu hinh
CSI-RS thir hai khac voi it nhat ciu hinh CSI-RS thit nhat.

10. Phuong phép theo diém 7, trong d6 tap hop thir nhét gdm céc tai nguyén tin hiéu
tham chiéu trong khung con 1a bao gdm tip hop tai nguyén con tur cAu hinh tai
nguyén CSI-RS tam cong;

tap hop thi hai gdm céc tai nguyén tin hiéu tham chiéu trong khung con nay
bao gdm tap hop tai nguyén con trong cAu hinh tai nguyén CSI-RS tdm cdng khéc
ma khéc véi chu hinh tai nguyén CSI-RS tdm cong ma twong Gng voi tap hop thir
nhét gdm céc tai nguyén tin hiéu tham chiéu; va

cau hinh CDM c6 ma bao trum vudng goc c6 chiu dai tdm.
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11. Phuong phap theo diém 7, trong dé phuong phép nay con bao gdm budc truyén
cAu hinh CDM dén thiét bi nguoi dung.

12. Phuong phép theo diém 7, trong d6 cAu hinh CDM 14 su két tdp ctia hai nhom
CDM-4.

13. Thiét bi ngudi ding bao gdm:

hé mach xt ly duoc tao cAu hinh dé:

nhin ciu hinh ghép kénh phin chia theo md (Code Division
Multiplexing - CDM) déi v6i thiét ké CDM-8 danh cho it nhit hai muoi bén
cdng dng ten CSI-RS (Channel System Information-Reference Signal - tin
hiéu tham chiéu vé& thong tin hé thdng kénh), cdu hinh CDM ndy tuong tng
v6i tp hop thtr nhit va tap hop th hai duge két tAp gbm céc tai nguyén tin
hiéu tham chiéu trong khung con;

thuc hién cac phép do kénh dua trén cAu hinh CDM nay;

tap hop thir nhét va tap hop thit hai dugc két tap gdm céc tai nguyén tin
hiéu tham chiéu trong khung con nay thoa man tiéu chuén vé thoi gian sao
cho mdi phén tir tai nguyén trong tap hop thu nhét ¢ su phan cich thoi gian
tdi da 1én dén sau ky hiéu OFDM (Orthogonal Frequency Division
Multiplexing - ghép kénh phan chia theo tAn s6 truc giao) v6i mdi phan tir tai
nguyén trong tap hop thit hai gdm céc tai nguyén tin hiéu tham chiéu; va

tap hop thtr nhat va tap hop tht hai duoc két tap gdm céc tai nguyén tin
hiéu tham chiéu trong khung con nay tho man tiéu chudn vé& tin s sao cho
mdi phén tir tai nguyén trong tdp hop tht nhit c6 su phén cach tan sé t6i da
1én dén sau séng mang con véi mdi phan tir tai nguyén trong tap hop thir hai

gdm céc tai nguyén tin hiéu tham chiéu.
14. Thiét bi ngudi ding theo diém 13, trong d6 tap hop thu nhét gdm cac tai nguyén

tin hiéu tham chiéu 13 tuong tmg vé6i phan thir nhét ctia cAu hinh tin hiéu tham chiéu

tht nhat; va

-68-



39439

tap hop thir hai gdm cac tai nguyén tin hiéu tham chiéu 1a tuong tmg véi phan

thr hai ctia cAu hinh tin hiéu tham chiéu thi hai.

15. Thiét bi ngudi ding theo diém 14, trong d6 tap hop thi nhit gdm céc tai nguyén
tin hiéu tham chiéu 1a it nhat cAu hinh tin hiéu tham chiéu vé thong tin trang thai
kénh (Channel State Information-Reference Signal - CSI-RS) thur nhat; va

tap hop thtr hai gdm céc tai nguyén tin hiéu tham chiéu 1a it nhat cdu hinh
CSI-RS thtt hai khac véi it nhit cu hinh CSI-RS tht nhat.

16. Thiét bi ngudi ding theo diém 13, trong d6 tap hop thtt nhat gdm céc tai nguyén
tin hiéu tham chiéu trong khung con 12 bao gém tip hop tai nguyén con tir céu hinh
tai nguyén CSI-RS tam cong;

tap hop thir hai gdm cAc tai nguyén tin hiu tham chiéu trong khung con nay
bao gdm tap hop tai nguyén con trong cAu hinh tai nguyén CSI-RS tdm cdng khac
ma khéc v6i cAu hinh tai nguyén CSI-RS tdm cdng ma twong tng véi tap hop thir
nhat gdm céc tai nguyén tin hig¢u tham chiéu; va

cAu hinh CDM ¢6 mé bao trim vudng goc c6 chiéu dai tam.
17. Thiét bi ngudi ding theo diém 13, trong d6 hé mach xi Iy con duoc tao cAu hinh
dé anh xa tip hop thir nhat va tip hop tht hai dugc két tAp gém cac tai nguyén tin

hiéu tham chiéu trong khung con dén céc cong ang ten.

18. Thiét bi nguoi ding theo diém 13, trong d6 chu hinh CDM la sy két tap ctia hai
nhom CDM-4.

-69-



39439

1/22

I "DId

ugAnbu ey m ueyd 10

-70-



39439

2/22

¢ DId

(sw T = ") ugAny oA Bunuy

B o e e e o e o a7 T o e e e e T e 1 e e S e 0 T e o

. oo e e e o

AHLNRY N

(sw T = 1) uos Bunyy|

-71-



39439

3/22

naiyd wewl

naIy A3 oeD ¢

¢ DI

:.wEx naip -

Uiy nalp
BunA

-72-



39439

4/22

S NIy £ 010N

v "DId

POy BUWI UIL

1441 —p
)
Lo
b
B b
o vy
1 i
]
. N i
1 ]
i i
| 1
v
441
1
Eoy
i 1
y q
. |
1441 P

usy bue bugd N

-73-



39439

5/22

-

XX
XX
XX
XX

M,

0\

M,

P

HXAXAHKX XXX X
HXAXAK KX KX XK
XXAKK XXX X
XAHKAHXAKAKAKXX

N.iz.

=,

-74-

FIG. 5



39439

6/22

| 1] it

] s Y
Iz [Bsses

7 e dmnn i

; B T
HIESE Y (mm
£ = 77
N

ER

TS sl 1

Pibsn wl & LN 1 o !

s,

b ¥

Y NN
C IR H,.A.,Cvx. 1 0

.

- <

b0 68 L9 STVE L
Sy-15D bugo g

9 'DId

(01/510Y)
SHNA

7

HOSAd HONAd

yuiy ned
oe} 20Np nau )

‘of (g-py)  PEF '
SuWQ Bugy  S¥D Bugd syo bugd

s ENE
R ——

'i
5
H

BN

40 | | A e

p s T T
> 15 et
T A% 23 T

(2
e AN B

— =10

gzl o0l 8 L9 S v e
Sy-1SD bugd 7

-75-



39439

L DId

0 (9) Iy NP (®)
Uit P BunA 1 JWSUWAOEDZ  3W SuD oeD i
Buna [0 3 SUWA 2BD %% 3y SyD oeDiEE ) WY, ’
w .
1 3 i 0 By — E— m§|vmf|o Y Y
mel 7| z ERnsas HH 0 @Nﬂ 2| Z [Rnsaas FHH 0
2] ¢ L | )
- , |1 _;. Z & elel ) Z m,
Q = ENSRAE | |\ [HES ¢ 8. H Raneas| | | | bas ¢ | o
I~ — On
| v |3 7| S
z |z ] G 3 ¢ |@
Enf 7 | 7 pamiman mmE| q o um. 7| ¢ pumiimmn i nm g =
- = e
RN E i Y ) 1 - g |
, mmpgmes | | | |mEm B m juns HHHH L] jemm B m
v 101 oL | 3
_ Ll A
96 % €271 089 S+t ¢ 7 v 96+ £€¢ 1L 09 Swvece Lo Y

INQ40 N1y Ay 2D

-76-



39439

8/22

8 DId

U1y NP
bunn

JYSHNaceD %4 Iy Sy oedEm
| |
T S ——>+—0 3 —>

mEg ||| || jusmmen inm| 0
819 v Ll O
o 1K HIE 7|2
3
olo G |
msE | | | jEEEmES iumj @ w
gla / W
plor 214 ela 8 |
I EE S C R =5 | O
afa 0L mw

alo i

96 v £t¢ 1L 09 ¢Gygec Lo Y

@40 na1y Ay oeD

-77-



39439

9/22

t 0s bugd 8
S¥-1SD uaAnbu 1e]
€ 0s bugd g
SY-1SD ugAnbu 18|
7 9s bugd g
S50 ugAn6u re L
T 95 bugd 8
S¥-1SD uAnbu 18| N
0 0s bugd 8 o
Sy-15D ugAnbu 1e |

U1 N3Ip Buna |

o

3 SUWA 28D 7

T4 Sy 2e)

6 DId

9]

s

g

Y

W .\M.qx. ImE

uoo buews buos e

— OO M~ W N O

T

<

L 09 Sy 8¢ b0

W40 NIy A 2D

-78-



39439

10/22

uaIyy NIp buna

ﬁm:x||||L$+||||uom:x|||||v

01 "DId

Y SYWa deD ¥4

Y SUD 28D

~— O 00 M D Wy s O ON O

-~ =

H| H ERagas FEH
SNEl
3 d
3| 3] - H
” aladl
o]0}
! Zpuat H| H pumsun s
ol9|
i 4] 4] gla ,
| | mami = mMIl mms Y | Y |mmm
olal ;
| lalao) /
93¢ ¥ €21 09 Gy € L0

Wa40 naiy Ay oD

{i
imal
nEE

uod buew buos 2

e

=0

£

-79-



39439

11722

b osBugo g
S¥-15D ugAnbu 101 7
¢ 0s bugo g
SY-1SD uLAnbu 1e]

705 bugo g
Sy-15) UsAnBu 12y L]

T 0s Bugo g N

S¥-15D ugAnbu re|
0 9s bugd g
S¥-ISD ugAnbu 1| %,

URILP| NRIP BunA

o

T4 SUIWa 22D 4

Y SUD o8D EiE

[T OId

S

R NOR
N N o
N AN

vy €£E¢ 1 09§ ¥ € |

—O OO~ OBnT NN S

~

F 2

W@40 N1y A3 28D

di

uod Buew buos Je

9]

4

r

-80-



39439

12/22

¢l "DId

t 0s Bugo 8
SY-ISD ugAnbu 181 77
¢ 0s bugo g8
SY-1SD ugAnbu g,

, H 0
z0sbug 8 L
SY-1SD URAnbu 121 I Nk q] Yl 7
108 mcmu ! m\mu, o |0 I Unn“ o ke £
SY-1SD uRAnbu 1e | N bord S | M
00SBUDg s B VN i g
SY-1SD ugAnbu gl K== | ] . ]
Viedey Cedenr] 8
; T 1 .

URILp| NRLP BUnA [ I na=zs

USUNADZA  “9¢ v c21 09 G762 b0

F )

34 SYD 28D WQ-0 N1y A 0D

€D

£

-81-

uod buew buos 2




39439

13/22

 0s Bugd g < 0 ayy——»
S¥-1SD Uahn6u tey % - )
v, Z 0s m:mu, ) i 42 L
Sy-1SD ugAnbu 1e | f o M
SU-ISD wmwzwﬂ@w% N :
0 05 BUd § pr iu sl 8
Sy-15D ugAnbu 1o “X — m
U9y NP Bunp GARD H
2 Efe |

JUSUNAIXOZ "¢ v c2 1 09 S v ¢E2 L0

I¥ S¥D oeD) iR Q40 N3y A oe)

€D

uod buew bugs o
-82-

e

il



39439

14/22

t 0s bugo g
SY-16D ugAnbu 12| V.

7 0s bugo g
SY-1SD uRAnbu 18] [Tl

T 0sbugd g |
S¥-1S) UpAnbu 1) BN

09s bugo g
S¥-15) UgAnBU 1o}

U1} N3P BunA |

T¥ SYIWA 28D I

J¥ SYD JeD EEE

1 "DId

e 0o —>
| 00 0 ) o III‘ _U
ory T v F
bz | ol o 1z

o > T — g gy "W
0 mnd O | |0 pangmas 01 07| nam €
14
. S
H HH 9
, L
7z RIE W s 8
v pmnd |0 | |© [aagaaa -y [0y 6
Vmw,,,“ 0l
A L pi L
y L
9¢ ¥ £z L 09 GvcEec L O

Wa-40 naly A 28D

uoD buew buos Je

2

z

l

-83-



5/22

39439

— D OO MWW N O
e

T auX
posbugo g . -
SY-18D :m?mc el v | #
T 05 Bugo g Voayae 1
SY-1SD :w?mc el _Mm L ,m 2
_pat
095 bugd g -
SY-1SD ugAnbu 1e| |
T2l
5 - i W
ugip] nglp buna | 8- = ,%, ,.
34 SYWa 280 ZA @m@mjz::;

39 SYD 28D i Wa4o na1y A3 28D

9

4

7

uoD buew buos oe

ol



39439

16/22

UpT buew nn

® o 8 B 8 B

0E Al nx 0g

8 Al X yotéw gH

9¢
buoyy ugAnay ugip oeln

BRT buew jnN

91 DId

uzT Aep Buguyy iq 191U L

9T

| Bugy) ugAni) uSIp oeID)

BCT Aep buoyy iq L

-85-



39439

17/22

( Batdau )

Y

Chon tap hgp thr nhat va tap hap
th(r hai gom cac tai nguyén tin hiéu
tham chiéu trong khung con
5100

-

Két tap tap hdp th nhat va tap hdp
th(r hai gdm cac tai nguyén tin hiéu
tham chiéu nay trong khung con nay
dé tao ra cdu hinh két tap ghép kénh
phan chia theo ma CDM
5102

9
( Kétthic )

FIG. 17
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Nhan cdu hinh két tap CDM
tuong (ng vdi tap hgp thir nhat
va tap hgp thir hai dugc két tap

gobm cac tai nguyén tin hiéu

tham chiéu trong khung con

h

v
Thuc hién viéc udc lugng
kénh dua trén cdu hinh
két tap CDM nay

5106

(Ké't‘l:hﬁc)
FIG. 21
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