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(57) Sang ché dé xuit phuong phap thong bao trang thai kénh, bao gdm cac budce: nhan bd
tin hiéu do dugc gui bdi tram co s¢; xac dinh chi myc c4u hinh tai nguyén tin hi¢u chuén
theo bg tin hi¢u do, trong d6 chi muc cAu hinh tai nguyén tin hi¢u chuan duoc su dung dé
chi bao ciu hinh tai nguyén tin hiéu chuan trong thong tin bo cu hinh tai nguyén tin hiéu
chuén; nhan bo tin hiéu chuan dugc gui boi tram co s, trong d6 bo tin hiéu chuan tuong
g véi cau hinh tai nguyén tin hi¢u chuan; xac dinh thong tin trang thai kénh theo bo tin
hiéu chuén; va gri chi muyc cau hinh tai nguy¢n tin hi¢u chuén va thong tin trang thai kénh
t6i tram co s6. Theo do, sang ché con dé xuét tiép thiét bi ngudi dung va tram co so dé
thong bao thong tin trang thai kénh. Theo sang ché, chi phi tai nguyén tan sd-thoi gian co
thé duoc tiét kiém mot cach ¢ hiéu qua, va muac do phuc tap cua phép do CSI (Channel
State Information-théng tin trang thai kénh) duoc thuc hién boi thiét bi ngudi dung co thé
dugc gidm mdt cach co hi¢u qua hoac dd chinh xac hdi tiép CSI ¢6 thé dugc nang cao.
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Linh vire k§ thuit dwgc dé cip
Sang ché d& cép dén linh vuc truyén thong khong day, cu thé 13 dén phuong
phép théng béo trang thai kénh, thiét bj ngudi ding va tram co 4.

Tinh trang ky thuit cia sing ché
Théng tin trang thai kénh (Channel State Information, goi tit 13 CSI) 1a rat quan
" trong trong hé thdng truyén thong hién dai, va c6 thé cung c4p thong tin quan trong
dé 1ap biéu tai nguyén, x4c dinh dinh dang truyén phét ngudi dung, ghép cip nhiéu
‘ngudi ding, va thim chi phdi hop gitta nhidu t& bao. Trong h¢ thong Tién héa Dai
han (Long Term Evolution, goi tit 13 LTE) theo DPé an Hop tac Thé hé 3 (3rd
Generation Partnership Project, goi tit 1a 3GPP), CSI thudng bao gbm thong tin nhu
bd chi bao chét lugng kénh (Channel Quality Indicator, goi tit 13 CQI), bd chi bao
ma trin tién mi héa (Precoding Matrix Indicator/Index, go1 tat 1a PMI), va bd chi
béo hang (Rank indicator, goi tit 13 RI). P4i véi hé thong lién két xubng (nghia 13
tram co s& truyén dit lidu t&i thiét bi ngudi dung), thi thiét bi ngudi dung thudng cb
thé x4c dinh CSI theo tin hiéu chudn (Reference Signal, goi tit 13 RS, con duoc goi
13 tin hiéu diéu khién) dugc giri di boi tram co s6, va hdi tiép CSI vé tram co s& nay.
MGi tin hidu chudn néi chung twong tmg v&i mot céng ing ten. Hé thong LTE
R8 c6 thé hd tro cAu hinh c6 tdi da bdn cdng ang ten bing cach st dung tin hidu
chuén dic thd cua té bao (Cell specific RS, goi tit 13 CRS); hé théng LTE R10-R11
c6 thé hd trg cAu hinh c6 t6i da tim cdng 3ng ten bing cach sir dung tin hidu chuén
thong tin trang thai kénh (CSI RS), trong d6 "LTE Rx" bidu thi "LTE cla ban phét

hanh tht x™ 7.

pé tiép tuc cai thién dung lugng va ving phu séng ctua hé théng, cAu hinh ¢6
nhiéu cdng #ng ten hon dang duoc xem xét dé dua vao sir dung. Vi du, cdu hinh #ng

ten c6 16, 32, 64 hodc nhidu cbng ang ten hon cé thé duogc sir dung trong hé théng
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ang ten chii dong (Active Antenna System, goi tit 13 AAS) va c6 nhiéu cdng vao,
cdng ra (Massive MIMO). M6t mit, mbi cdng 3ng ten ndi chung tuong tng véi mot
tin hiéu chuén, va mdi tin hidu chuln cin chiém tai nguyén tan sb-thoi gian; do 4o,
céu hinh c6 nhiu Zng ten hon s& tén nhiéu tai nguyén hon. Mzt khéc, nhidu cbng
ang ten hon thi ¢6 nhidu phép do kénh twong tng cin duge thuc hién boi thiét bi
ngudi dung hon va mtc d6 phic tap cua phép do CSI cao hon. Do d6, viéc tranh
tiéu tn qua mirc tai nguyén va tranh mic d6 phirc tap qué cao ctia phép do CSI
dugc thyuc hién boi thiét b ngudi ding trong khi van danh cho ciu hinh nhiéu ang

ten su hoat dong diy du 13 vin d& quan trong hién nay cin giai quyét gip.

Bian chit ky thuit ciia sing ché
Sang ché dé xuit phuong phap théng bio trang thai kénh, thiét bi ngudi ding,
va tram co s&, ma c6 thé tiét kiém mot cach ¢ hiéu qua cac chi phi tai nguyén tdn
s6-thoi gian, va 1am giam mirc d6 phirc tap ctia phép do CSI duoc thuc hién boi thiét
bi ngudi ding hosc nang cao d6 chinh xAc hdi tiép CSL
Theo phuong 4n thir nhét, sang ché @& xuét thiét bj ngudi dung bao gdm:
mo dun nhén b¢ tin hiéu do, dugc tao cdu hinh ¢ nhan bd tin hi¢u do
dugc gui bdi tram co sd, trong d6 b tin hi€u do bao gém it nhat mot tin hiéu do;
mé dun x4c dinh chi myc cdu hinh tai nguyén, dugc tao cdu hinh dé xac
dinh chi muc cAu hinh tai nguyén tin hiéu chudn theo bd tin hiéu do, trong d6 chi
muc cu hinh tai nguyén tin hiéu chun dugc sir dung @& chi bao c4u hinh tai nguyén
tin hiéu chudn trong thong tin bd cdu hinh tai nguyén tin hiéu chuin;
mo dun nhén b tin hiéu chudn, duge tao cdu hinh dé nhén bd tin hicu
chudn dugc giri béi tram co s6, trong d6 bd tin hiéu chuédn tuong mg v6i cdu hinh
tai nguyén tin hiéu chudn dugc chi bao bodi chi myuc cu hinh tai nguyén tin hiéu
chuén;
m6 dun xé4c dinh thong tin trang thai kénh, dugc tao ciu hinh dé xac dinh
thong tin trang thai kénh theo b6 tin hiéu chudn; va

mo dun guri thong tin trang thai kénh, dugc tao cAu hinh dé gui chi muc
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cAu hinh tai nguyén tin hiéu chuin va thong tin trang thai kénh t&i tram co sd.

Theo céch thirc thuc hién th nhét cia phuong &n tha nhét, thiét bj ngudi ding
con bao gdm:

md dun nhan bd ciu hinh tai nguyén, dugc tao cu hinh dé nhan thong tin
bd cAu hinh tai nguyén tin hiéu chuén dugc guri bdi tram co s, trong d6 thdng tin bd
cAu hinh tai nguyén tin hiéu chuin bao gdm it nhat hai cAu hinh tii nguyén tin hiéu
chuén.

Péi v6i phuong an thtr nhét va cach thire thuc hién thir nhét ctia phuong 4n thi
nhét, theo cach thirc thuc hién thir hai ciia phuong 4n thir nhét, sy tuong tng giita
chi muc cdu hinh tai nguyén tin hiéu chudn va cdu hinh tai nguyén tin hiéu chuin
dugc chi bao dugc dinh trude (Predefined) hodc dugce thong bao bdi tram co s& béng

cach str dung tin hi€u 16p cao hon hay thong tin diéu khién lién két xuéng DCL

Di véi phuong 4n thir nhit va cach thirc thue hién thir nhit hogc thtr hai cia

phuong 4n thtr nhit, theo cich thirc thuc hién thir ba clia phuong 4n thir nhét, tin
hiéu do 14 tin hiéu chudn dic thu cta té bao CRS hoic tin hiéu chudn thong tin trang
thai kénh CSIRS; va

chi muc c4u hinh tai nguyén tin hiéu chuén bao gdm b chi bao hang thi
nhit R1; va/hogc bd chi bao ma tran tién ma héa thi nhat PMI,.

Déi v6i cach thirc thuc hién thi ba ciia phuong 4n thir nhét, theo cach thirc thyc
hién thir tu ciia phuong 4n thir nhét, tin hidu chuin dic thi cia té bao CRS hodc tin
hidu chudn thong tin trang thai kénh CSI RS duogc chi dinh béi ciu hinh tai nguyén
tin hiéu chudn dic thi trong thong tin bd cAu hinh tai nguyén tin hiéu chuén.

Dbi v6i phuong 4n thir nhat va cach thic thuc hién thir nhét hoic thir hai cua
phuong 4n thtr nhét, theo cach thirc thuc hién thir nim ctia phuong 4n thir nhét, tin
hiéu do 14 tin hidu ddng bd héa; va

chi muc c4u hinh t3i nguyén tin hiéu chuén 13 bd nhin dang tdi nguyén
dugc mang trong tin hiéu ddng bd hoa hoic lién quan dén vi tri tii nguyén cua tin
hiéu déng bo hoa, trong d6 bd nhén dang tai nguyén dugc mang trong tin hiéu déng

bd hda hodc lién quan dén vi tri tai nguyén cta tin hi¢u dong bd hda sé& chi bao cau
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hinh t3i nguyén tin hidu chuin trong thong tin bd cdu hinh tai nguyén tin hidu chuan.

Péi véi cach thirc thuc hién thit ndm cia phuong 4n thi nhét, theo céach thirc
thyuc hién thr sau cia phuong 4n thr nhét, bd nhan dang tai nguyén khac dugc mang
trong tin hiéu ddng bd héa dugc biéu thi bing ddy tin higu déng bd héa khac.

Déi v6i phuong 4n thir nhét va cach thirc thuc hién thir nhit hodc thir hai cia
phuong 4n thir nhat, theo cach thirc thuc hién thir bay clia phuong 4n thir nhét, tin
hiéu do 13 tin hiéu kénh phat rong; va

chi muyc céu hinh tai nguyén tin hiéu chuén 13 bo nhan dang tai nguyén
dugc mang trong kénh phét rong hosc lién quan dén vi tri tai nguyén ctia kénh phét
rong, trong d6 bd nhidn dang tai nguyén dugc mang trong kénh phat rong hodc lién
quan dén vi tri tai nguyén ctia kénh phat rong chi bao ciu hinh tai nguyén tin higu
chuén trong thong tin bd cdu hinh tai nguyén tin hidu chudn.

Dbi véi cach thire thue hién thir bay ctia phuong 4n thir nhét, theo cach thirc
thuc hién thir tdm cua phuong an thia nhét, bo nhan dang tdi nguyén khac duoc mang
trong kénh phat rong dugc biéu thi bing mang che (Mask) kiém tra do du vong
(Cyclic Redundancy Check) khac.

Dbi véi phuong 4n thtr nhit va cach thirc thuc hién bat k¥ trong sé cac cach thirc
thyuc hién tir thir nhit dén th tém cta phuong 4n thir nhét, theo cAch thirc thyc hién
thir chin cia phuong 4n thir nhit, mé dun xé4c dinh thong tin trang thai kénh dugc
tao cu hinh dé:

x4c dinh bd chi bdo ma trdn tién m3 héa PMI2 thi hai theo bo tin hiéu
chuén, trong d6 bd chi bao ma tran tién ma héa PMI2 thit hai tuong ing véi ma trin
tién m3 héa duogc chon tir bang ma, va bang ma dugc x4c dinh theo chi muc cAu hinh
tai nguyén tin hiéu chuén; va

thong tin trang thai kénh bao gém bd chi bio ma tran tién ma héa PMI2
thit hai. |

Déi v6i phuong 4n thir nhét va cach thire thyc hién bét ky trong sb cac cach thirc
thuc hién tir thir nhét t6i tht chin ctia phuong an thir nhét, theo cach thirc thuc hién

thir mudi ciia phuong 4n thir nhit, mé dun gt thong tin trang thai kénh dugc tao ciu
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hinh dé:

giri chi myc cdu hinh tai nguyén tin hiéu chudn va thong tin trang thai
kénh t41 tram co s& theo cach riéng 1€ trén cing khung phu hodc trén cac khung phu
khéc nhau.

D6i véi cach thie thuc hién thir mudi ciia phuong 4n thi nhét, theo cach thirc
 thyre hién thir mudi mot clia phuong 4n thir nhat, khoang thoi gian giri chi muc cdu
hinh t3i nguyén tin hiéu chudn béi mé dun gl thong tin trang thai kénh dai hon
khoang thoi gian giri thong tin trang thai kénh.

Ddi véi phuong 4n thit nhat va cach thie thuc hién bat ky trong sb cac cach thirc
thure hién tir thr nhit t&i tht mudi mot cia phuong an thir nhét, theo cach thirc thuc
hién thit mudi hai clia phuong 4n thir nhét, ciu hinh tai nguyén tin hiéu chuin bao
gdm théng tin cdng 3ng ten va thong tin cAu hinh tin hiéu chuin vd/hoic théng tin
ddy tin hiéu chuén, trong d6 thong tin cdu hinh tin hiéu chuin dugc sir dung dé chi.
béo thanh phan tai nguyén dugc sir dung dé giri tin hidu chuén trén cdng sng ten.

Déi véi cach thirc thuc hién thir mudi hai clia phuong 4n thir nhat, theo cach
thirc thuc hién thr mudi ba ctia phuong 4n thir nhét, thong tin dy tin hidu chuin 13
tri s6 ban d4u hosc thong tin dich chuyén vong (Cyclic Shift) ctia day tin hiéu chudn.

DPbi v6i cach thie thuc hién tht mudi hai hodc thit mudi ba cia phuong &n thu
nhét, theo cach thirc thue hién thir mudi bdn cia phuong an thu nhét, cac nhém céng
ing ten tuong mg véi hai cdu hinh tai nguyén tin hiéu chuén s& c6 it nhit cing mot
céng ang ten.

Déi vai phuong an thtr nhat va cach thirc thuc hién tir thit nhét t6i thd mudi bon
ctia phuong 4n thi nhét, theo cich thirc thyc hién thir mudi 1im ciia phuong 4n thir
nhét, céng Ang ten khéc tuong tng véi mbi cdu hinh tai nguyén tin hiéu chuin dugc
bao gdm trong thong tin bd cdu hinh t3i nguyén tin hiéu chuén s& str dung cdu hinh
tin hidu chuén tai nguyén khac hozc ddy tin hiéu chuin khéc.

Theo phuong 4n thit hai, sang ché dé xuét tram co s&, bao gdm:

md dun giri bd tin hiéu do, duoc tao cAu hinh d giri b tin hidu do tdi

thiét bi ngudi ding, trong d6 b tin hiéu do bao gdm it nhat mét tin hidu do, sao cho



26694

thiét bi ngudi ding xac dinh duoc chi muc cAu hinh tai nguyén tin hiéu chun theo
b0 tin hiéu do, trong d6 chi muc c4u hinh tai nguyén tin hidu chudn dugc sir dung dé
chi b4o cAu hinh tai nguyén tin hiéu chuén trong thong tin bd cAu hinh tai nguyén tin
hiéu chudn;

mé dun giri bo tin hidu chuén, dugc tao cAu hinh dé gt it nht hai bg tin
hiéu chuén t&i thiét bj ngudi ding, trong d6 it nhat hai bd tin hidu chuln nay twong
mg v6i it nhét hai cAu hinh tai nguyén tin hiéu chudn duogc bao gdm trong thong tin
bd cdu hinh tai nguyén tin hiéu chudn; va

mo dun nhén théng tin trang thai kénh, dugc tao chu hinh d nhan chi
muc c4u hinh t3i nguyén tin hiéu chudn va thong tin trang thai kénh vdn duoc giri
boi thiét bi nguoi ding, trong d6 thong tin trang thai kénh dugc thu nhan béi thiét b
ngudi ding theo cdu hinh tai nguyén tin hiéu chudn dugc chi bao bdi chi muc cdu

~hinh tai nguyén tin hiéu chuan.

Theo cach thtc thuc hién thir nhét cia phuong an thr hai, tram co s& con bao
gbm:

m6 dun giri bd cdu hinh tai nguyén, duoc tao ciu hinh dé giri théng tin bo
chu hinh tai nguyén tin hiéu chudn t6i thiét bi ngudi dung, trong d6 thong tin bd céu
‘hinh tai nguyén tin hiéu chuidn bao gdm it nh4t hai cdu hinh tai nguyén tin hiéu
chuén.

Pbi v6i phuong 4n thir hai va cich thirc thyc hién thir nhit ctia phuong 4n thi
hai, theo cach thirc thuc hién thir hai ciia phuong 4n tha hai, sy tuong ung gitra chi
muc cu hinh t3i nguyén tin hiéu chuén va cAu hinh tai nguyén tin hidu chuin dugc
chi bao s€ dugc dinh trude (Predefined) hodc dugce thong bao téi thiét bi nguoi ding
bing cach st dung tin hiéu 16p cao hon hoic thong tin diéu khién lién két xudng
DCL

Pdi véi phuong 4n thtr hai va cach thic thuc hién thi nhét hodc tht hai cua
phuong an thr hai, theo cach thirc thuc hién thir ba cia phuong an thir hai, tin hiéu
do 13 tin hidu chuén dic thd cia té bao CRS hoic tin hiéu chudn thong tin trang thai
kénh CSI RS; va
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chi muc cu hinh tai nguyén tin hiéu chuin bao gbm bd chi bao hang thir
nhéat RI; va/hoic bd chi bdo ma tran tién m3 hoa thir nhit PMI,.

Déi véi cach thire thue hién tht ba cua phuong an thir hai, theo cach thirc thuc
hi¢n thir tu clia phuong 4n thir hai, tin hi¢u chudn dic thd cta té bao CRS hofc tin
hiéu chudn théng tin trang thai kénh CSI RS duoc chi dinh béi cdu hinh tii nguyén
tin hidu chudn dic thu trong théng tin bd ciu hinh tai nguyén tin hiéu chuln.

Déi voi phuong 4n thir hai va cach thirc thuc hién thir nhét hodc thir hai cua
phuong an thir hai, theo cach thirc thuc hién thir ndm ctia phuong an thi hai, tin hi¢u
do 1 tin hiéu ddng bd héa; va

chi myc c4u hinh tai nguyén tin hi€u chudn 13 bd nhin dang tai nguyén

dugc mang trong tin hidu ddng bo héa hoic 1ién quan dén vi trf tai nguyén cua tin
hiéu d(‘ing b0 hoa, trong d6 bd nhén dang tai nguyén dugc mang trong tin hi¢u déng
bd hoéa hode lién quan dén vi tri tai nguyén cia tin hiéu ddng bd héa s& chi bao ciu
“hinh tai nguyén tin hiéu chuén trong thong tin bd cdu hinh tai nguyén tin hiéu chuén.

Dbi véi cach thie thuc hién thr ndm ctia phuong &n thir hai, theo cach thirc thuc -
hién thir squ cua phuong an thr hai, by nhan dang tai nguyén khac dugc mang trong
tin hidu ddng bd hda dugc bidu thi bai diy tin hiéu ddng bo héa khac.

Dbi voi phuong 4n thir hai va cach thtrc thuc hién thir nhit hodc tht hai cia
phuong 4n thir hai, theo cach thirc thuc hién thr bdy ctia phuong an thir hai, tin hiéu
do 1a kénh phat rdng; va

chi muc c4u hinh tdi nguyén tin hiéu chuén 13 bd nhan dang tai nguyén
duoc mang trong kénh phét rong hodc lién quan dén vi trf tai nguyén cia kénh phat
rong, trong do6 bo nhédn dang tai nguyén dugc mang trong kénh phat rong hodc lién
quan dn vi tri tai nguyén cta kénh phét rong chi bio cdu hinh tai nguyén tin hiéu
chuén trong thong tin bd c4u hinh tai nguyén tin hiéu chuén.

Pdi v6i cach thire thue hién thi bay cua phuong an thir hai, theo cach thirc thuc
hién thr tdm ctia phuong 4n thir hai, bo nhan dang tai nguyén khic dugc mang trong
kénh phat rong dugc biéu thi boi mang che (Mask) kiém tra d6 du vong (Cyclic
Redundancy Check) khac.
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Dbi v6i phuong 4n thir hai va cach thire thuc hién bt ky tir thir nhét t6i thir tam
cta phuong &n thir hai, theo cach thirc thyc hién thir chin cia phuong an thr hai,
thong tin trang thai kénh bao gém bd chi bao ma trin tién ma héa PMI2 tht hai, va

bd chi bao ma trin tién ma héa PMI2 thir hai dugc xac dinh bdi thiét bi
ngudi ding theo bd tin hidu chuén, va bd chi bao ma tran tién ma héa PMI2 thir hai
tuong tmg v&i ma tran tién ma héa dugc chon béi thiét bi ngudi ding tir bang ma.

Déi v6i phuong 4n thtr hai va cach thire thuc hién bit k¥ tir thir nhét t6i thir chin
cta phuong an tha hai, theo cach thic thuc hién th mudi clia phuong an thir hai,
mé dun nhan thong tin trang thai kénh duoc tao céu hinh dé:

nhén theo cach tach biét, trén cung khung phu hoac trén cac khung phu
khac, chi muc ciu hinh tai nguyén tin hi¢u chuén va thong tin trang théi kénh vén
duoc giri bai thiét bi ngudi dung.

Pbi véi cach thirc thuc hién ther mudi ctia phuong 4n thtr hai, theo cach thic
thuc hién thtr mudi mot clia phuong an thir hai, khoang thoi gian nhén, béi mé dun
nhén thong tin trang thai kénh, chi muc c4u hinh tai nguyén tin hiéu chudn dugc gui
bdi thiét bi ngudi dung, dai hon khoang thoi gian nhén thong tin trang thai kénh.

Pbi v6i phuong 4n th hai va cach thirc thyc hién bat ky tir thir nhit téi tha
muoi mot cua phuong an th hai, theo cach thic thyc hién thir mudi hai cua phuong
4n thir hai, ciu hinh tai nguyén tin hiéu chudn bao gdm théng tin cdng ing ten va
thong tin cAu hinh tin hiéu chudn va/hodc thong tin ddy tin hiéu chuln, trong d6
thong tin cdu hinh tin hiéu chudn duoc sir dung dé chi bao thinh phén tai nguyén
dugc st dung dé giri tin hidu chudn trén cong ang ten.

Déi véi cach thirc thuc hién thir mudi hai ctia phuong 4n thir hai, theo cach thirc
thuc hién thr mudi ba ciia phuong 4n thir hai, thong tin ddy tin hiéu chuén 13 trj sé
ban d4u hogc thong tin dich chuyén vong (Cyclic Shift) cia ddy tin hiéu chudn.

Déi v6i cach thie thye hién thtr mudi hai hodic thir mudi ba cia phuong an tha
hai, theo céch thirc thuc hién thit mudi bén cua phuong 4n tht hai, cac nhom céng
ing ten turong Umg véi hai cdu hinh tai nguyén tin hiéu chuin c6 it nhat cing mot

cOng dng ten.
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Déi v6i phuong 4n thir hai va cach thirc thuc hién tir thir nhat t6i tha mudi bn
cta phuong an th{ hai, theo cach thirc thuc hién thtr mudi 1am ctia phuong an thi
hai, cdng ang ten khéc tuvong tmg véi mdi cAu hinh tai nguyén tin hiéu chudn dugc
bao gdm trong thong tin bd cAu hinh tai nguyén tin hiu chudn s& sir dung cdu hinh
tin hiéu chuén tai nguyén khac hodc diy tin hiéu chuin khac. |

Theo phuong 4n thir ba, sing ché d& xuit phuong phap thong bio trang thai
kénh, bao gdm céc budc:

nhén, boi thiét bi ngudi dung, bd tin hidu dd duoc giri bsi tram co s,
trong d6 bd tin hidu do bao gdm it nhat mt tin hiéu do;

xé4c dinh, boi thiét bi ngudi ding, chi muc cdu hinh tai nguyén tin hiéu
chuén theo bé tin hiéu do, trong d6 chi muc céu hinh tai nguyén tin hiéu chuén dugc
str dung d chi bao cAu hinh tai nguyén tin hidu chuin trong thong tin bd cAu hinh tai
nguyén tin-hiéu chudn; |

nhén, bdi thiét bi nguoi dung, bd tin hi¢u chuén dugc gui boi tram co S0,
trong d6 bo tin hiéu chuin twong Gng véi cAu hinh tai nguyén. tin hiéu chuin dugc
chi bao bai chi myc cu hinh tai nguyén tin hiéu chuén;

x4c dinh, boi thiét bi ngudi dung, th6ng tin trang thai kénh theo bd tin
hiéu chudn; va

giri, boi thiét bi ngudi dung, chi muc cAu hinh tai nguyén tin hi¢u chuin
va théng tin trang thai kénh t&i tram co s6.

Theo céch thirc thyc hién thir nhat ctia phuong 4n thit ba, phuong phép con bao
gdm céc budc:

nhan, boi thiét bi ngudi ding, thong tin bd cdu hinh tii nguyén tin higu
chuin dugc giri boi tram co s, trong d6 thong tin bo cdu hinh t3i nguyén tin higu
chuén bao gdm it nhit hai cAu hinh tai nguyén tin hiéu chudn.

Dbi véi phuong 4n thir ba va cach thire thyre hién thir nhét ciia phuong 4n thi ba,
theo cach thirc thyc hién thir hai ctia phuong &n thir ba, sy tuong Ung gitta chi muc
cAu hinh t3i nguyén tin hiéu chudn va cAu hinh t3i nguyén tin hiéu chudn dugc chi

bao la dugc dinh trude (Predefined) hodc dugc thdng bao bdi tram co s& béng cach
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str dung tin hiéu 16p cao hon hoic thong tin didu khién lién két xuéng DCL

Déi v6i phuong 4n thir ba va cach thire thuc hién thi nhét hodc tht hai cia
phuong 4n thi ba, theo cach thirc thuc hién thr ba clia phuong 4n thi ba, tin hi¢u do
12 tin hiéu chun dic thu cua t& bao CRS hoic tin hiéu chuén thong tin trang thai
kénh CSI RS; va

chi muc cu hinh tai nguyén tin hi¢u chuén bao gém bd chi bao hang thi
nhit RT; v/hodc bd chi bao ma tran tién ma hoa thtr nhat PMI,.

Dbi vé6i cach thire thue hién thr ba ctia phuong 4n thit ba, theo cach thic thuc
hién th{r tu cuia phuong an tha ba, tin hi¢u chudn dic thu coa té bao CRS hoic tin
hiéu chudn théng tin trang thai kénh CSI RS dugc chi dinh boi c4u hinh tai nguyén
tin hiéu chuin dic thu trong thong tin bd c4u hinh tai nguyén tin hi¢u chuén.

Péi voi phuong 4n th ba va cach thtc thuc hién thi nhit hodc thr hai cia
phuong 4n thk ba, theo cach thirc thuc hién thi ndm ctia phuong 4n thir ba, tin hiéu
do 12 tin hiéu dong bd hoa; va

chi muc c4u hinh tai nguyén tin hiéu chuin 13 bd nhan dang tai nguyén
dugc mang trong tin hidu ddng bd héa hoic lién quan dén vi trf tai nguyén cia tin
hiéu déng bd hoa, trong d6 b nhin dang tai nguyén dugc mang trong tin hiéu déng
bd hda hoic lién quan dén vi tri tai nguyén cua tin hiéu ddng bo hoéa chi bao ciu
hinh tai nguyén tin hiéu chudn trong thong tin bd cdu hinh tai nguyén tin hiéu chudn.

DAbi véi cach thie thuc hién thi nim cua phuong an thir ba, theo cach thire thuc
hién tht sdu ciia phuong an th ba, bd nhan dang tai nguyén khac duoc mang trong
tin hiéu ddng bd hoa duoc bidu thi bai day tin hiéu ddng b héa khéc.

Péi v6i phuong 4n thir ba va cach thirc thyc hién thu nhét hodc tht hai cia
phuong 4n thit ba, theo cach thirc thyc hién thir bdy cia phuong 4n thir ba, tin hi€u
do 1a kénh phat rong; va

chi muc cdu hinh tai nguyén tin hidu chuin 13 bd nhin dang tai nguyén
duoc mang trong kénh phat rong hozc lién quan dén vi tri tai nguyén cuia kénh phat
rong, trong d6 bd nhin dang tai nguyén dugc mang trong kénh phat rong hodc lién

quan dén vi tri tai nguyén ciia kénh phat rong s& chi bao c4u hinh tai nguyén tin hiéu
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chuén trong thong tin bd cAu hinh tai nguyén tin hiéu chuén.

D&i véi cach thire thye hién thir bay cia phuong an thir ba, theo cach thuc thuc
hién th{r tdm cta phuong &n th{ ba, bd nhén dang tai nguyén khac dugc mang trong
kénh phét rong dugce biéu thi boi mang che (Mask) kiém tra do du vong (Cyclic
Redundancy Check) khac. v

Déi v&i phuong 4n thir ba va cach thirc thuc hién bat ky tir thir nhét téi thir tAm
cuia phuong an th{ ba, theo cach thic thuc hién thir chin ctia phuong 4n thir ba, budc
xac dinh thong tin trang thai kénh theo bo tin hiéu chuén bao gém:

xé4c dinh, béi thiét bj nguoi ding, bd éhi b4o ma trén tién ma héa PMI2
thit hai theo bd tin hiéu chudn, trong d6 bd chi bao ma trén tién ma héa PMI2 thit hai
tuong mg véi ma tran tién m3 héa duoc chon tir bang mé, va bang mi duogc xéc
dinh theo chi muc c4u hinh tai nguyén tin hidu chudn; va

thong tin trang thai kénh bao gdm bd chi bao ma trin tién ma héa PMI2
thr hai.

Déi v6i phuong 4n thir ba va cach thirc thuc hién bt ky tir thir nhét t&i thi chin
cia phuong 4n thtr ba, theo cach thic thuc hién thr mudi ciia phuong an thir ba,
budc giri chi myc cdu hinh tai nguyén tin hiéu chuén va thong tin trang thai kénh t&i
tram co s& bao gdm budc:

giri, boi thiét bi ngudi dung, chi muc cdu hinh tai nguyén tin hidu chuin
va thong tin trang théi kénh tGi tram co sé theo cach riéng biét trén cung khung phu
hodc trén cac khung phu khéc.

Ddi véi cach thire thuc hién thitr mudi ciia phuong 4n thir ba, theo cach thirc thuc
hién thir mudi mdt cia phuong 4n thir ba, khoang thoi gian giri chi myc cdu hinh tai
nguyén tin hiéu chudn dai hon khoang thoi gian giri thong tin trang thai kénh.

Péi véi phuong an thir ba va cach thire thuc hién bt ky tir thir nhét t&i tht mudi
mot cua phu’dng 4n tht ba, theo céach thic thuc hién tht mudi hai ciia phuong an tha
ba, cAu hinh tai nguyén tin hiéu chudn bao gdm thong tin céng ang ten va thong tin
cAu hinh tin hiéu chuén va/hozc thong tin ddy tin hiéu chudn, trong d6 thong tin cu

hinh tin hiéu chudn dugc sir dung @ chi béo thanh phan tai nguyén duoc sir dung dé
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gui tin hiéu chuén trén cong dng ten.

‘Pbi véi cach thire thuc hién thd mudi hai ciia phuong 4n thi ba, theo cach thirc

r
A

thue hién thir mudi ba clia phuong 4n thi ba, thong tin ddy tin hidu chuén 12 trj s
ban dAu hodc thong tin dich chuyén vong (Cyclic Shift) cia ddy tin hidu chuén.

Pbi vé6i cach thire thye hién thtr mudi ‘hai ho#c thir muoi ba cua phuong an th
ba, theo céch thirc thuc hién thtt mudi bdn ciia phuong 4n thir ba, cac nhém cong
ang ten tuong (g v6i hai cAu hinh t3i nguyén tin hiéu chudn c6 it nhét cing mot
céng dng ten. ,

Déi v6i phuong 4n thtr ba va cach thirc thuc hién tlr thir nhit t&i thir mudi bén
cua phuong an thi ba, theo cach thirc thyc hi€n tht muodi lam cliia phuong an tht ba,
cdng ang ten khéc twong tmg véi mbi cau hinh tai nguyén tin hiéu chudn dugc bao
gdm trong thong tin bd cAu hinh tai nguyén tin hiéu chudn s& s dung cdu hinh tin
hiéu chuén tai nguyén khac hodc day tin hiéu chuén khac.

Theo phuong 4n thit tu, séng ché dé xuit phuong phép thong bio trang thai kénh,
bao gdm céc budec:

giri, boi tram co s&, bo tin hidu do t6i thiét bi ngudi ding, trong d6 bo tin
hiéu do bao gdm it nhét mot tin hiéu do, sao cho thiét bi ngudi ding x4c dinh chi
muc cAu hinh t3i nguyén tin hidu chudn theo bo tin hiéu do, trong d6 chi muc ciu
hinh ti nguyén tin hidu chuin dugc st dung dé chi bao ciu hinh tai nguyén tin hidu
chuén trong thong tin bo ciu hinh tai nguyén tin hiu chuin;

g, boi tram co sd, it nhét hai bd tin hiéu chuén t6i thiét b ngudi dung,
trong d6 it nhit hai bd tin hidu chudn ndy tuong Ung vdi it nhit hai cAu hinh tai
nguyén tin hiéu chuén dugc bao gdm trong thong tin bd cdu hinh tai nguyén tin hidu
chudn; va

nhén, béi tram co s&, chi muc cdu hinh tai nguyén tin hiéu chuin va
thong tin trang thai kénh vén dugc giri boi thiét bi ngudi dung, trong d6 thong tin
trang thai kénh dugc thu nhan bai thiét bi ngudi ding theo cu hinh tdi nguyén tin
hiéu chuén duoc chi bao bdi chi myc ciu hinh tdi nguyén tin hiéu chuén.

Theo céch thirc thuc hién thir nhat ctia phuong 4n thi tur, phuong phép ndy con
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bao gbm budc:

giri, boi tram co s, thong tin bd cAu hinh tai nguyén tin hiéu chuin t6i
thiét bi ngudi ding, trong d6 thong tin bd cAu hinh tai nguyén tin hidu chudn bao
gdm it nhét hai cdu hinh tai nguyén tin hiéu chudn.

Pbi v6i phuong 4n thir tu va cach thirc thyc hién thir nhit hodc tht hai coa
phuong &n thir tu, theo cach thirc thuc hién thi ba cia phuong an thir tu, tin hi¢u do
13 tin hiéu chuén dic thu cta té bao CRS hoic tin hiéu chuin thong tin trang thai
kénh CSIRS; va

chi muc cAu hinh tai nguyén tin hiéu chudn bao gdm b chi béo hang thir
nhét RI; vi/hodc bd chi bao ma trén tién m3 héa thit nhat PMI,.

Déi voi chch thire thuc hién tht ba ciia phuong an tht tu, theo cach thic thuc
hién thir tu cia phuong &n thir tu, tin hiéu chudn dic thu cta té bao CRS hoic tin
hiéu chudn thong tin trang thai kénh CSI RS duogc chi dinh boi cdu hinh tai nguyén
tin hiéu chudn dic thu trong thong tin bo c4u hinh tai nguyén tin hiéu chuin.

Péi véi phuong an thtr tu va cdch thuc thyc hién thi nhét hodc tht hai cua
- phuong an thir tu, theo cich thirc thyc hién thir ndm ctia phuong an thi tu, tin hi¢u
dd 12 tin hiéu ddng bo héa; va |

chi muyc c4u hinh t3i nguyén tin hiéu chudn 13 bd nhan dang tai nguyén
dugc mang trong tin hidu ddng bd héa hoic lién quan dén vi tri tai nguyén cua tin
hiéu dong bd hoa, trong d6 bd nhan dang tai nguyén dugc mang trong tin hidu dong
bd hoéa hodc lién quan dén vi tri tai nguyén cia tin hiéu ddng bd hoéa s& chi bao ciu
hinh tai nguyén tin hiéu chudn trong thong tin bd cAu hinh tai nguyén tin hiéu chuén.

Déi voi cach thirc thye hién thir nim cua phuong an thir tu, theo cach thic thuc
hién thr squ ctia phuong 4n thir tu, bd nhan dang tai nguyén khac dugc mang trong
tin hiéu ddng bd hda dugc biéu thi boi diy tin hiéu ddng bod héa khac.

Dbi v&i phuong 4an thir tr va cach thirc thyc hién thi nhit hoic thi hai cia
phuong an thi tu, theo cach thirc thyc hién thir bdy ctia phuong én thir tu, tin hiéu
do 12 kénh phat rong; va

chi muc cau hinh tai nguyén tin hiéu chuan 1a bd nhén dang tai nguyén
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dugc mang trong kénh phét rong hodc lién quan dén vi trf tai nguyén ctia kénh phat
rong, trong d6 by nhdn dang tai nguyén dugc mang trong kénh phat rong hoac lién
qua'nkdén vi tri tii nguyén cta kénh phét rong sé& chi bao cdu hinh tai nguyén tin hiéu
chuén trong théng tin bd ciu hinh tai nguyén tin hiéu chudn.

Dbi v6i cach thire thuc hién thir bay ctia phuong 4n thit tu, theo cich thirc thuc

~hién thir tdm cia phuong an thir tu, by nhan dang tai nguyén khac dugc mang trong
kénh phat rong dugc bidu thi boi mang che (Mask) kiém tra d6 du vong (Cyclic
Redundancy Check) khac.

Déi véi phuong an thir tr vi cach thic thue hién bAt ki tir thtr nhét t6i thir tam
cua phuong an thir tu, theo cach thirc thuc hién th chin ciia phuong &n thi tu, thong
tin trang thai kénh bao gém b0 chi bo ma tran tién ma héa PMI2 thir hai, va

b chi b4o ma trin tién mad héa PMI2 thtr hai dugc x4c dinh béi thiét bi
‘ngudi dung theo bd tin hiéu chun, va bo chi bio ma tran tién m3 hda PMI2 thir hai .
twong Umg v&i ma tran tién ma héa dugce chon bai thiét bj ngudi ding tir bang ma.

Déi v6i phuong 4n thir tu va cach thirc thuc hién bét ky tir thir nhét téi thtr chin
cua phuong an thtr tu, theo cach thic thuc hién thd mudi cia phuong an thir tu,
budc nhan chi muc cdu hinh tai nguyén tin hiéu chuln va thong tin trang thai kénh
dugc giri bdi thiét bi ngudi ding bao gdm budc:

- nhén, bd1 tram co s6, theo cach riéng biét trén cung khung phu hodc trén
cac khung phu khac, chi muc cdu hinh tai nguyén tin hidu chuén va thong tin trang
thai kénh von dugc giri boi thiét bi ngudi ding.

Déi véi cach thire thuc hién thir mudi caa phuong an thir tu, theo cach thirc thuc
hién thr mudi mot cia phuong 4n thir tu, khoang thoi gian nhan chi muc cdu hinh
tai nguyén tin hiéu chuin duoc giri bai thiét bj ngudi ding dai hon khoang thoi gian
nhén thong tin trang thai kénh.

Péi v6i phuong an thir tu va cach thire thuc hién bat ky tir thir nhat t&i thir muoi
mot cia phuong &n thir hai, theo cach thirc thyc hién thir mudi hai cia phuong an
thir hai, cAu hinh tai nguyén tin hiéu chuén bao gdm thong tin cdng ang ten va thong

tin cAu hinh tin hiéu chudn va/hoic thong tin ddy tin hidu chuin, trong d6 thong tin
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cAu hinh tin hiéu chudn duoc sir dung @ chi bao thanh phan tai nguyén duqc su
dung d& giri tin hiéu chuén trén cong ang ten.

P&i vé6i cach thirc thue hién thi mu&i hai cia phuong &n tht tu, theo céch thirc
thuc hién thr mudi ba cuia phuong an thi tu, thong tin ddy tin hi¢u chuén 12 tri sb
ban d4u hozic thong tin dich chuyén vong (Cyclic Shift) ctia day tin hiéu chuin.

DPéi véi cach thite thuc hién thd mudi hai hodc thtr mudi ba cia phuong 4n thir
tu, theo cach thire thyc hién thir mudi bdn ciia phwong 4n thi tu, cdc nhém cong dng
ten tuong Umg vdi hai cdu hinh tai nguyén tin hidu chudn c6 it nhit cling mot cbng
ang ten. _

Déi v6i phuong 4n thir tu va cach thirc thuc hién tir thi nhat t6i thir mudi bén
ctiia phuong an thir tu, theo cach thirc thuc hién thtr mudi 1dm cta phuong 4n thi tu,
cdng ang ten khac tuong tng véi mbi cAu hinh tai nguyén tin hiéu chuan duogc bao
gdm trong thong tin b Céu hinh tai nguyén tin hiéu chuén s& st dung cu hinh tin
hiéu chuén tai nguyén khac hoic ddy tin hidu chudn khéc.

Theo phuong 4n thir nim, sang ché d& xut hé thng truyén thong, bao gdm thiét
bi ngudi ding duge d@ xuét theo phuong 4n th nhit va tram co s& duge d& xuit
theo phuong 4n thir hai, trong 46

thiét bj ngudi dung duogc tao cdu hinh dé: nhan b tin hidu do dugc gir
boi tram co s&, trong d6 b tin hiéu do bao gém it nhat mét tin hiéu do; x4c dinh chi
muc ééu hinh tai nguyén tin hiéu chuén theo b6 tin hiéu do, trong dé chi muc cAu
hinh tai nguyén tin hiéu chudn dugc sir dung dé chi bao cAu hinh tai nguyén tin higu
chudn trong thong tin b cAu hinh tai nguyén tin hiéu chuén; nh4n b6 tin hiéu chuin
dugc glri boi tram co sd, trong d6 bd tin hidu chuin tuong tng véi cdu hinh tai
nguyén tin hiéu chudn dugc chi bao boi chi muc cAu hinh t3i nguyén tin hiéu chuén;
xac dinh thdng tin trang thai kénh theo b tin hiéu chuén; va giri chi muc cAu hinh
tai nguyén tin hiéu chudn va thong tin trang thai kénh téi tram co s&; va

tram co s& dugc tao cAu hinh dé: giri bo tin hiéu do téi thiét bi ngudi
dung, trong d6 bd tin hidu dod bao gdm it nhat mot tin hidu do, sao cho thiét bi ngudi

dung x4c dinh dugc chi myc cdu hinh tai nguyén tin hiéu chudn theo b tin hiéu do,
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trong d6 chi muc cAu hinh tai nguyén tin hidu chuén dugc sir dung @& chi bao cdu
hinh tai nguyén tin hiéu chuin trong thong tin bd cdu hinh tai nguyén tin hidu chuin;
giri it nhét hai b6 tin hiéu chuén t6i thiét bi ngudi dung, trong d6 it nhat hai b tin
hiéu chudn niy tuvong Umg véi it nhit hai cAu hinh t3i nguyén tin hiéu chudn dugc
bao gdm trong thong tin bd cAu hinh tai nguyén tin hiéu chudn; va nhan chi myc cu
hinh tai nguyén tin hidu chudn va thong tin trang thai kénh vén dugc giri bai thiét bi
ngudi ding, trong d6 thong tin trang thai kénh dugc thu nhin bai thiét bi ngudi ding
theo cdu hinh tai nguyén tin hiéu chudn duoc chi bdo bdi chi muc cAu hinh tai
nguyén tin hiéu chuén.

Tir phin mb ta trén day c6 thé thiy rang, theo cic phuong 4n cia sang ché, tram
co sO gui bo tin hiéu do t6i thiét bi nguodi dung, va thiét bi ngudi ding x4c dinh chi
muc c4u hinh tai nguyén tin hiéu chudn thich hop cuc bd theo bo tin hidu do, trong
d6 chi myc cAu hinh tai nguyén tin hiéu chudn dugc sir dung dé chi bao cdu hinh tai
nguyén tin hiéu chuén trong théng tin bd cdu hinh tai nguyén tin hiéu chuin. Khi
tram co s& gui bo tin hi¢u chuén ra ngoai, thiét bi nguoi dung chi thu nhan dugc b
tin hiéu chudn twong tmg vé6i cdu hinh tai nguyén tin hiéu chudn dugc chi bao bdi
chi muc céu hinh tai nguyén tin hiéu chudn, va sau d6 s& x4c dinh théng tin trang
thai kénh theo bo tin hiéu chuin va thong bao thong tin trang thai kénh té1 tram co
s6. Diéu ndy c6 thé tiét kiém chi phi tii nguyén tdn s6-thdi gian mot cach c hidu
qua, va giam thip mét cach c6 hiéu qua mirc d6 phic tap ciia phép do CSI dugc thuc

hién béi thiét bi ngudi ding hodc nang cao dd chinh xac CSI hdi tiép.

M@ ta vin tit cic hinh vé

DPé mé ta cac giai phap theo cac phuong 4n clia sang ché hoic cta giai phap k¥
thuat d3 biét mot cach rd rang hon, c4c hinh v& kém theo s& duoc mé ta vin tit dudi
day. C6 thé thdy dugc ring cac hinh v& kém theo chi thé hién mét sb phuong 4n cia
sang ché, va ngudi c6 hidu biét trung binh trong linh vuc nay van cé thé tao ra cic
hinh v& khéc tir nhitng hinh v& nady ma khong cn phat huy kha ning sang tao.

FIG. 1a 13 so db cAu trac khung theo mot phuwong 4n ciia sang ché;
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FIG. 1b 13 so dd céu triic khung khac theo mot phurong 4n ciia sang ché;

FIG. 1c la so dd cAu tric cua luéi tai nguyén theo mot phuong 4n ctia sang ché;

FIG. 1d 13 so db db ting ich dinh hudéng ctia chim séng theo mot phuong 4n ctia
sang ché;

FIG. 2a 13 so d0 cAu hinh tin higu chuin v&i 8 cdng ing ten theo mot phirong an
ctia sing ché;

FIG. 2b 12 so dd cdu hinh tin hiéu chudn khic v6i 8 cdng ing ten theo mét
phuong &n cua sang ché;

FIG. 3a 12 so db c4u hinh tin hiéu chudn v6i 16 cdng ing ten theo mdt phuong 4n
clia sang ché; ,

FIG. 3b 14 so dd cAu hinh tin hiéu chuin khac v&i 16 cong ing ten theo mot
phuong 4n ciia sang ché;

FIG- 4 13 so db két chu cia-thiét bi ngudi dung theo mot phuong 4n cla sing
ché;

FIG. 5 13 so dd két cAu cua tram co s& theo mdt phuong 4n cia sang ché;

FIG. 6 13 so d6 két cdu cua thiét bi ngudi dung khac theo mot phuong 4n cia
séng ché;

FIG. 7 12 so db két cdu ciia tram co s& khac theo mét phuorng 4n ctia sang ché;

FIG. 8 13 luu db ctia phuong phap thong bio trang thai kénh theo mét phuong 4n
ctia sang ché; va

FIG. 9 13 luu d cta phuong phép thong béo trang thai kénh khéc theo mot

phuong an cua sang che.

M0 ta chi tiét cac phwong an thuc hién sang ché

Phan mé ta dudi diy mé ta mot cach rd rang va ddy da cac gidi phéap k¥ thuat
theo cac phuong 4n ciia sang ché cé dyua vao céc hinh v& kém theo. C6 thé thiy dugc
ring cic phuong 4n duoc mo ta chi 1a mot s6 chir khong phai 13 tit ca cac phuong 4n
clia sang ché. TAt ca cac phuong 4n khac do nhimg ngudi ¢ hidu biét trung binh

trong linh vuc k¥ thudt ndy tao ra, dua trén cic phuong 4n cta sang ché ma khong
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can phat huy kha ning sang tao, s& nim trong pham vi clia sang ché.

CAn hiéu ring, cic giai phap k¥ thuat theo cac phuong 4n cia séhg ché c6 thé
duge 4p dung cho cac hé théng truyén thong khac nhau nhu Hé théng truyén thong
di dong toan ciu (Global System of Mobile communication, goi tit 13 "GSM"), hé
théng Pa truy cép phan ma (Code Division Multiple Access, goi tit 13 "CDMA"), hé
théng Pa truy cap phan ma bing rong (Wideband Code Division Multiple Access,
goi tit 13 "WCDMA"), dich vu v tuyén goéi chung (General Packet Radio Service,
goi tit 13 "GPRS"), hé théng tién héa dai han (Long Term Evolution, goi tit 13
"LTE"), hé théng song cong phan tin LTE (Frequency Division Duplex, goi tat 1a
"FDD"), hé thdng song cbng phan thdi LTE (Time Division Duplex, goi tit 13
"TDD"), hé thdng vién théng di dong chung (Universal Mobile Teletruyén thong
System, goi tit 14 "UMTS"), hoic hé théng truyén thong truy cdp séng cuc ngfm
Iutb’ng tac toan cAu (Worldwide Interoperability for Microwave Access, goi tit 13
"WiMAX").

Cin hidu ring theo phuong 4n cia sang ché, thiét bi ngudi ding (User
Equipment, goi tit 13 "UE") ding dé goi thiét bi diu cubi (Terminal), tram di dong
(Mobile Station, goi tit 1a "MS"), thiét bi dau cudi di dong (Mobile Terminal), hogc
nhing thiét bi twong tu. Thiét bi ngudi ding c6 thé truyén thong véi mot hoic nhidu
mang 13i bang cach st dung mang truy cép vo tuyén (Radio Access Network, goi tit
13 "RAN"). Vi dy, thiét bi ngudi ding c6 thé 13 dién thoai di dong (con goi 1a dién
thoai "t& bao") hofic may tinh véi thiét bi dau cubi di dong. Vi du, thiét bi ngudi
dung ciing c6 thé 13 thiét bi di dong xach tay, bo tii, cAm tay, c6 sdn trong mdy tinh,
hoic trong xe d& trao dbi giong néi va/hodc dir liéu v6i mang truy cip vo tuyén.

Theo phuong 4n cia sang ché, tram co s¢ c6 thé 13 tram thu phét co s& (Base
Transceiver Station, goi tat 1a "BTS") trong mang GSM hodc CDMA, hodc c6 thé 13
nut B (NodeB, goi tét 13 "NB") trong mang WCDMA, hoic c6 thé 13 Nut B tién héa
(Evolutional Node B, goi tit 1a "eNB") trong mang LTE, vdn khong bi gi¢i han theo
sang ché. Tuy nhién, d viéc mé ta dugc dé dang, cic phuong 4n duéi diy duge md

t4 bing cach st dung eNB 1am vi du.
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Pé d& hibu, hé théng LTE dugc sir dung 1am vi du dé trude hét mo ta cdu tric
khung, cdu tric khe thoi gian, va cdu tric ludi tai nguyén. Trong hé théng LTE,
truyén phat lién két 1én va lién két xudng dugc b tri thanh khung vd tuyén (radio
frame). Mdi khung v6 tuyén dai 10 mili gidy, va mdi khung v tuyén bao gdém 10
khung phu (subframe) 1-mili gidy hoic bao gdm 20 khe thoi gian (slot) 0,5-mili gidy
duge danh s tir 0 t&i 19. Mot khung phu dugc xac dinh nhu hai khe thoi gian lién
tiép. Co hai loai c4u tric khung, loai 1 va loai 2, dugc 14n lugt ap dung cho hé¢ théng
FDD va hé théng TDD. Céu tric khung loai 1 (Frame Structure dang 1, goi tit 13
FS1) va ciu tric khung loai 2 (FS2) duoc thé hién 14n luot trén FIG. 1a va FIG. 1b.
Ngoai ra, trén FIG. 1b, nita khung biéu thi ntra khung vo tuyén, DwPTS chi khe thoi
gian huéng dan lién két xudng, UpPTS chi khe thoi gian hudng dan lién két 1én, va
Gp chi khoang an todn gitta khe thoi gian hudng dan lién két 1én va khe thoi gian
huéng din lién két xubng.

Mot khung phu dugce xac dinh nhu hai khe thoi gian lién tiép. Tin hi¢u dugc
truyén trong mdi khe thoi gian c6 thé dugc biéu thi boi mot hodc nhidu ludi tai
nguyén (resource grid). Nhu duoc thé hién trén FIG. 1c, séng mang phu chi séng
mang phy, cic ky hiéu OFDM (Orthogonal Frequency Division Multiplexing, Don
kénh phan tin tryc giao) chi cac ky hiéu OFDM, va khéi tai nguyén chi ludi tai

DL A7RB
NRBNSC

nguyén (goi tit 13 RB). Néu str dung hé théng lién két xudng 1am vi du thi

14 DL . . c A « K 1 A r re
song mang phu lién tiép va Ny ky hi¢u OFDM lién ti€p tao thanh cau triuc ludi

DL »7RB 3 ) 2N X
NegNee™ v ND., lan lugt 13 by nhin dang metric mién tan so

tai nguyén, trong dé

: . DL
va by nhén dang metric mién thoi gian trong giao thic 16p vat 1y LTE, Nes' 13 bang

Y 4 2 oA . ” y As x> A RB Y A
tan h¢ thong dugc theé hién theo don vi clia cac khoi tai nguyén RBs, Ne 13 so

DL ,
lugng song mang phu trong RB, va Nomb 13 6 luong céc ky hiéu OFDM trong khe
thoi gian lién két xudng. Mai thanh phin trong Iudi tii nguyén dugce goi 13 thanh
phén tai nguyén (Resource Element, goi tat 1a RE), va mdi RE ¢6 thé dugc nhan

dang mot cach duy nhat boi cip chi muc (k,!) trong khe thoi gian, trong dé
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1=0,..., N>t —1

gesey symb_

= BB _ A LA A e . 5 RN

k=0,...Ny" 1 1a chi muc mién tan so0 trong khe thoi gian, va 12 chi
A .. we e bL A STy -2

muc mien thoi gian trong khe thoi gian. Noymo ky hiéu OFDM lién ti€p trong mién

thoi gian va V by séng mang phu lién tiép trong mién tdn sb dugc x4c dinh 13 khéi
tai nguyén (Resource Block, goi tit 13 RB).

Ngoai ra, cong ang ten dugc xac dinh bdi hé théng LTE sao cho kénh ma ky
hiéu trén cdng ang ten dugc gl qua d6 ¢ thé dugc suy ra tir kénh ma qua d6 ky
hiéu khéc trén cing cbng ang ten dugc giri di. Mbi cong ang ten c6 ludi tai nguyén.
Thuc vy, mbi cbng ang ten c6 thé trong tng véi mot dng ten vat 1y, hoic tuong
mg v6i mét 3ng ten 4o, nghia 13, sy két hop cta nhidu ang ten vat 1y. M&i cdng ing
ten Cc') thé c6 dic tuyén huéng tinh ing ten giéng nhau hodc khac nhau. Vi du, ¢ thé
thu nhén dugc cac cong ang ten c6 hudéng tinh chum séng hodc d6 rong chium séng
khac nhali.béng cach thay dbi goc nghiéng ngang hoac goc nghiéng doc cia mang
ang ten khac hodc nhd hi€u chinh bu hodc dich pha cua tb hop khac cua nhiéu ang
ten vat 1. Nhu dugc thé hién trén FIG. 1d, BO va B1 13 ¢4 dic tuyén hudng tinh clia
hai cbng ang ten c6 cac hudng tinh chim song khac nhau, trong d6 goc chi goc
nghiéng cta huéng tinh chiim séng (don vi 1a dB), va dic tuyén ting ich chi sy ting
ich (don vi 1a deg). |

Cén chi 16 ring sang ché khong bi gidi han bdi bd cuc néu trén cia ciu tric
khung, ciu tric khe thoi gian, va thanh phan tai nguyén vat Iy. Vi dy, trong hé théng
cao tAn twonglai, cAu trac khung cé thé bao gdm nhidu khe thdi gian hodc ky hiéu
OFDM, hodc khoang céch giita song mang phu rdng hon. Vi du, mot cAu tric khung
vo tuyén c6 thé bao gdm 40 hodc 80 khe thdi gian, hodc khoang céach giita séng
mang phu 1a 60 KHz.

FIG. 4 13 so d6 két cAu ctia thiét bi ngudi dung theo mot phuong 4n ciia sang ché.
Nhu duoc thé hién trén hinh v8, tﬁiét bi nguodi dung theo phuong an nay cua sang
ché c6 thé bao gdm it nhit mé dun nhin bo tin hiéu do 110, mé dun xac dinh chi -
muc céu hinh tai nguyén 120, m6 dun nhan bg tin hiéu chudn 130, md dun x4c dinh
thong tin trang thai kénh 140, va m6 dun gui thong tin trang thai kénh 150.

Mb dun nhén bg tin hi¢u do 110 dugc tao ciu hinh d& nhan b6 tin higu do duge
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gl boi tram co sd, trong d6 bo tin hi€u do bao gf‘)m it nh4t mot tin hiéu do.

Cu thé 13, md dun nhan b6 tin hiéu do 110 nhén bd tin hiéu do duoc giri bc’yi tram
co s&, trong d6 b tin hi¢u do bao gém it nhAt mot tin hiéu do. Can chi ra réng:

Theo cach thirc thuc hién tiy chon thir nhét, tin hiéu do 12 tin hiéu chuén dic thu
ctia té bao CRS (Cell-Specific Reference Signal) hodc tin hiéu chuin thong tin trang
thai kénh CSI RS (Channel State Information Reference Signal). Tin hi€u CRS c6
thé hé trg cAu hinh cbng ang ten ddc thil cia té bao, va dugc nhén bdi tat ca thiét bi
ngudi ding trong té bao ndy. Vi dy, tin hiéu CRS c¢6 thé 13 tin hidu chuan twong tng
v6i cbng dng ten 0, 1, 2, hodic 3 trong hé théng LTE R8. Tin hiéu CSI RS hd trg
truyén phat tin hiéu trén cdng ang ten dic thi ciia t& bao va nhéan tin higu trén cdng
ing ten dic thu cia thiét bi ngudi dung. Vi du, tin hiéu CSI RS c6 thé 1a tin hidu
chuin tuong Ung vdi céng ang ten 15, 16, ..., hodc 22 trong hé théng LTE R10. Can
chi 18 ring tin hiéu CRS hoic tin hiéu CSI RS khéng bi gidi han bai hé théng LTE
hién tai.

Theo cach thirc thuc hién tiy chon th( hai, tin hi€u do 1a tin hiéu d@)hg b0 hoa.
Tin hiéu déng b héa dugce sir dung dé thuc hién viéc déng bo thoi gian va tan sd.
Mot trong sb nhiéu ddy tin hi¢u ddng bd hoa tury chon hodc d biét dugc 4nh xa dén
b thanh phin tai nguyén cia tin hidu ddng bd héa. Theo diy tin hidu dong bd hoa
thy chon hodic di biét nay, thiét bi ngudi ding c6 thé thuc hién viéc ddng bd thoi
gian va tin s bing cach do thiy tin hiéu ddng bd héa.

Cu thé 13, tin hiéu ddng bd héa c6 thé dugc giri theo cich riéng biét trén it nhét
mot b thanh phén tai nguyén. Vi duy, néu st dung cAu tric khung trong hé théng

LTE ching han thi it nht mot bd thanh phan tai nguyén ndy c6 thé 1a:

DL A 7RB F
Sy ={(k,l,ns) k=n—N—2SS+M,n=O,,..,NSS ~LI= N3 —1;n,mod Ny, =0, ]\gm}
1)
L
S =4(k,1,n,) k=n—&+M,n=0,...,NSS —1;l=N:;mB,,—l;nsmostfm=N:“’t ,%
2 2 4 " 4 (2)

B0 ba (k’ L ns) biéu thi vi trf coa thanh phﬁn tai nguyén dugc sir dung cho tin

hiéu ddng bd hoa, trong d6 ¥, I, va ™ 1an luot 13 chi muc séng mang phy, chi
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muc ky hi€u OFDM, va chi muc khe thoi gian ctia thanh phéh tai nguyén; Nss bidu
thi chidu dai ctia ddy tin hidu ddng bd hoa.

- Cu thé 13, trong mdi bd thanh phan tai nguyén, tin hidu ddng bd héa giri ddy tin
hiéu ddng bd héa. Day tin hi¢u dong bo héa c6 thé 12 ddy Zadoff-Chu (goi it 12 ZC).

NSS

Néu sir dung Vs =62 1am vi dy thi ddy tin hidu ddng bo héa 1a diy ZC duéi day:

_ . mun(n+l)
63 n=0,1,...,30

- zu(n+l)(n+2)

63 —_
e n=31,32,...,61 3)

d,(n)=

hodc dich chuyén vong (Cyclic Shift) ciia ddy ZC:

d,,(m=d,((n+v)mod Ny) @)

Tham s6 # 13 chi muc géc ctia ddy ZC, va tri s6 cia nd ¢ thé bang, vi dy, 25,
29, hodc 34. Tham s& V 1 tri s dich chuyén vong, va gi tri ctia né c6 thé 1, vi dy,
s6 nguyén duong nhu 3 hoic 6.

Theo tuy chon, ddy tin hiéu ddng bd hoéa ciing c6 thé 13 diy m hoic diy Vang
hoic su két hop cua chung, va khong dugc 1iét ké tiép o day.

Cu thé 13, ddy tin hiéu ddng bd hoda c6 thé dugc anh xa theo cach riéng biét t&i
cac bd thanh phan tai nguyén khac. Khi str dung diy ZC c6 chiéu dai bang 62 1am vi
du, thi 62 thanh phin trong diy nay c6 thé dugc anh xa 14n lugt téi 62 vi tri thanh

phin tai nguyén. Vi du, thanh phin diy trong vi tri RE () trone b thanh

SS

phan tai nguyén 57 1a:

ak’l’”s = dui (n)’ (k’ l’ ns) € SiSS (5)

hodc

ak,l,ns = dui,vi (n)D(kn l> ns) € stai = O» 1: (6)

% va Vi 1an luot 13 tri s6 chi muc gbc va tri s6 dich chuyén

trong do

vong cua diy ZC dugc sir dung cho tin hiéu ddng bd héa trén bd thanh phan tai

SS SS

nguyén St . Tin hidu ddng bd hoa trén b thanh phdn tai nguyén > khéc ¢6 thé

st dung tri sb chi muc géc khac hoic tri sb dichvchuyén vong khac hodc su két hop
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ctia chung. Can chi rd ring “ hodc “i khac hoic su két hop (27,) cua ching co
th8 tuong tmg véi doan thong tin khac, sao cho tin hiéu ddng bd héa dugc giri trén
cac bo thanh phan tai nguyén khac thi mang thong tin khéc.

Theo céch thirc thyc hién tuy chon thit ba, tin hiéu do 1a kénh phét rong. Kénh
phat rong dugc st dung dé giri thong bao phat rong. bThc‘)ng béo phat rong c6 thé bao
gdm, vi dy, bing tAn hé théng, sb khung hé théng, thong tin chi b4o cAu hinh kénh
vat 13'7; hozc su két hop ctia chiing.

Cu thé 13, kénh phat rong c6 thé dugc giri theo cach riéng biét trén it nhit mot bd
~ thanh phén tai nguyén. Vi dy, néu st dung céu tric khung trong hé théng LTE chang
han th1 it nhit mot bd thanh phan tai nguyén ndy c6 thé 1a:

NDLNRB
Sy = (e lomomy ) o= =222 =36+ Kk = 0,1,.., 751 = 0,1,2,3im, =L, mod (4N) = j
)
NDPLNRB . .
SP =3 (o Lmomy ) b =8 2364 KL = 0,1, Tkl = 4,5,6:m, =Ln, mod(4N) = j
~ (®)
hodc
NDLNRB .
S3 = (B bmon, ) o= 22236+ Kk =0,1,.., 71 =0,1,2,3n, =1,n, mod (4N) =
©)
NDLNRB
SP =1 (ko Lmom, ) k= T -36+k,k'=0,1,..,75/=0,1,2,3;n, =1,n, mod(4N) = j,
(10)

(k,l,ns,nf

Bo bbn ) biéu thi vi tri ciia thanh phin tai nguyén dugc st dung cho

kénh phat rong, trong d6 £, I, s va "7 14n luot 12 chi muc séng mang phu, chi
muc ky hiéu OFDM, chi muc khe thoi gian, va s6 khung hé théng cua thanh phén tai
nguyén; Jo ijl, va cac khoang tri s6 cua tit ca cac tham sb Js jo, va jp la tir O t61
4N-1. Sé nguyén duong N trong cac ding thirc tir (7) ti (10) c6 thé bing 1 hoic sb
nguyén duong 16n hon 1.

Cu thé 13, kénh phét rong duge giri béi mdi nhém thanh phan tii nguyén cb thé
duoc 4nh xa t6i bd thanh phin téi nguyén tuong Ung sau khi trai qua sy ma hdéa kénh
(vi dy, bing cach st dung mi chp hodc ma Turbo) va diéu bién. Ngoai ra, truéc khi

ma hoa kénh, m3 kidm tra d6 du vong (cyclic redundancy check, goi tit 13 CRC) c6
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thé dwgc ndi thém vao théng béo phét rong.

. “Mcf)tb cach tuy chon, cac kénh phat rdng trong cac bd thanh ph?m tai nguyén khac .
c6 thé con mang thém theo cach riéng biét théﬁg tin bd sung thém vao théng tin phat
rong hé théng. Theo tiy chon, cach thire thuc hién c6 thé 1a:

Céch 1: Thong tin bd sung va thong tin phat rong tao thanh thong bao phat rong,
va trai qua quy trinh xir 1y ching han m3 héa kénh.

Cach 2: Thong tin bé‘sung dugc biéu thi bdi mang che (Mask) CRC khac. Cu
thé 13, bit kidm tra CRC tuong tmg véi thong béo phat rong dugc mang trong kénh

phat r(f)’ng 124 Pn,n=0,1,2, .., Ncre—1, va mang che CRC tuong ung véi thong tin
chibao1a *» ,n=0,1,2, ..., Ncrc—1. Do d6, sau khi x40 trén mang che CRC thi diy
bit sau day dugc tao ra:
G=(prx)med2 6o Nl (1)
Vi dy, khi Ncge = 16 hoiic 24 thi bdn mang che CRC khac c6 thé 1an luot 1a:
X, ={x,|x,=0,n=0,.. NCRC 1}

(12)
X, ={x,|x,=L,n=0,...Ngc —1} 13)
X, ={x” |x, =nmod2,n=0,...,NCRC—l} (14)
X, ={x,|x, = (n+1)mod2,n =0,..., Ngyc ~ 1} 15)

Cén luu y mdt cach cu thé réng ba cach thirc thuc hién néu trén chi cho théy ba
dang tin hiéu do cu thé dugc dé xudt theo phuong an nay cua sang ché. Tuy nhién,
dang cua tin hi€u do khong bi gidi han & day, va khong dugc liét ké hét & day.

Md dun x4c dinh chi muc c4u hinh tai nguyén 120 dugc tao c4u hinh @ x4c dinh
chi myc c4u hinh tai nguyén tin hi€u chudn theo b tin hiéu do, trong d6 chi muc cau
hinh t3i nguyén tin hiéu chudn dugc sir dung dé chi bao cu hinh tai nguyén tin higu
chuén trong thong tin bd cAu hinh tai nguyén tin hiéu chuén:

Cu thé 13, m6 dun x4c dinh chi muc cu hinh tai nguyén 120 xac dinh chi muc
c4u hinh tai nguyén tin hi¢u chudn theo bo tin hiéu dd nhan dugc.

Can chi r0 rang chi muc cau hinh tai nguyén tin hi€u chuin dugc stir dung de chi
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" béo cAu hinh tai nguyén tin hiéu chudn trong thong tin bd ciu hinh tai nguyén tin
hiéu chudn. N6i chung, mdi tin hiéu chuén trong tng v6i mot cdng ang ten. Nhor &p
dung phuong i)hép binh phuong nhé nhit (Least Square, goi tét 1a LS), phuong phép
sai s§ binh phuong trung binh nhé nhit (Minimum Mean Squared Error, goi tit 1a
MMSE), hodc phuong phép tuong tu, viéc d4nh gia kénh trén cbng ing ten tuong
tmg c6 thé dat duoc theo vi tri thanh phan tai nguyén bi chiém bdi mbi tin hidu
chuén trong luéi tai nguyén ciia cdng ng ten twong Ung. 1

Cu thé 13, cAu hinh tai nguyén tin hiéu chuén c6 thé bao gdm thong tin nhur s6
lugng cong érig ten duoc hd trg, chu ky giri tin hiéu chudn va do dich chuyén trong
chu ky giri, vi tri RE bi chiém béi tin hidu chuén, hodc diy tin hiéu chuin. Vi tri RE
bi chiém béi tin hiéu chuén hogic dic tuyén tAn sb-thoi gian (pattern) ciia tin hiéu
chuén dugc goi chung 13 cAu hinh tin hiéu chudn. Néu sir dung cic cong 8 ing ten
1am vi du thi c4c vi tri RE tuong g vdi céc cdng 8 ang ten nay trong cac chu triic.
khung FS1 va FS2 14n lugt dugc thé hién trén FIG. 2a va FIG. 2b. Néu sir dung cic
cdng 16 ang ten 1am vi du thi c4c vi tri RE tuong Ung véi cac cdng 16 ang ten ndy
trong céc cu tric khung FS1 va FS dugc thé hién 14n luot trén FIG. 3a va FIG. 3b.
Néu str dung FIG. 3a lam vi dy, thi céac vi tri RE dugc chi béng cac chirsd 0,1, ..., 7
trén hinh v& nay 14 cdc vi trf bi chiém béi céc tin hiéu chuln. Trén c4c hinh v& FIG.
2a, FIG. 2b, FIG. 3a, va FIG 3b, PDCCH (Physical Downlink Control
Channel-Kénh diéu khién lién két xubng v4t 1¥) 13 kénh diéu khién lién két xubng
vét 1y, va c6 thé8 mang thong tin diéu khién lién két xudng; PDSCH (Physical
Downlink Shared Channel-Kénh ding chung lién két xudng vat 1y) 1a kénh dung
chung lién két xubng vt 1y, va c6 thé mang dit lidu ctia kénh truyén phat; cong CRS
chi céng ma tin hiéu chudn dic thu coa té bao thudc vao d6, va DMRS
(DeModulation Reference Signal- Tin hidu chudn giai didu bién) 13 tin hi¢u chuén
giai didu bién.

Cu thé 13, tin hiéu chuén giri diy tin hiéu chuln trén b thanh phan tai nguyén bi
chiém. Theo tuy chon, ddy tin hiéu chudn ndy c6 thé 13 diy ZC hoic diy m, hoic cé

thé duogc thu nhan bang cach két hop hai diy co sé hoic theo diy m gia ngiu nhién,
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hodc cac diy tuong tu.
| Vi dy, day tin hi¢u chudn c6 thé dugce tao ra theo day m gia ngiu nhién, chéng

han:

1 .1 max
Bim (m)=ﬁ(l—Z-C(Zm))+j-—\/-5—(1—2-c(2m+1)), m=0,1,..., NgoPt -1

(16)
c(n) =(x,(n+Ng)+x,(n+N))mod2 (17)
xl(n+31)=(x1(nf3)+x1(n))mod2 (18)
x,(n+31) =(x2(n +3)+x2(n+2)+x2(n+1)+x2(n))m0d2 - (19)

trong d6 "

s 14 s6 khe thdi gian trong khung v6 tuyén, va ! 1a sb ky
hiéu OFDM trong khe thoi gian. Tri sd ban d4u cta diy m gia ngdu nhién @ ¢4
thé dugc thiét 1ap theo cach thuc hién cu thé.

Theo-tuy chon, diy tin hi¢u chudn ¢6 thé dugc thu nhén;nhddich chuyén vong.
theo day géc, vi dy, dugc thu nhin theb déng thic sau day:

him (m)=x, ((m +v) mongg) 20)

r, (n) =x,(nmod N3

D3y co s& dugc tao ra theo ), trong d6 ™« ) 13 diy gbc

ctia tri s6 chi muc gbc u, V& 13 chidu dii cia ddy tin hidu chudn, va v 14 tri s
CS.
Theo tuy chon, day tin hiu chudn c6 thé dugc thu nhan theo su két hop cua hai
day co'sd, vi dy, dugc thu nhan theo déng thirc dudi day:
fi, (M) =GR, m)

trong a6 r(m):e]am Vé a=27mm /M,OSI’!CS <M.

Cu thé 13, dbi v6i dang tin hidu do khac, mé dun x4c dinh chi muc cdu hinh tai
nguyén 120 x4c dinh chi muc c4u hinh ti nguyén tin hiéu chuin theo b tin higu do
theo cac céch thirc thyc hién cu thé dudi day:

Dang 1: Tin hiéu do 13 tin hiéu chuin dic thu cia té bao CRS hozc tin hiéu
chudn théng tin trang thai kénh CSI RS, va chi muc cu hinh tii nguyén tin hiéu

chuén bao gém bo chi bao hang tht nhét RI; vd/hodic bod chi bao ma trin tién mi héa
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*thi nhét PMI,. Cu thé 13, viéc xic dinh, boi md dun xéc dinh chi muyc céu hinh tai
nguyén 120, bd chi béo hang thir nhét RI; vi/hodc b chi bso ma trén tidn ma héa
tht nhat PMI, theo tin hiéu CRS hodc tin hiéu CSI RS bao gdm cac bude: ’

~ thu nhén, bdi md duh xac dinh chi muc cAu hinh tai nguyén 120, tri s6
d4nh gia kénh theo tin hiéu CRS hoic tin hiéu CSI RS; va
chon, boi md dun x4c dinh chi myc cdu hinh tai nguyén 120, thdng qua
tri sb d4nh gia kénh thu nhan dwoc, ma trin tién mi héa thir nhit tir bing ma tht
nhét theo tiéu chi dinh trude, trong d6 ma tran tién ma héa thir nhét tuong g véi
b chi bao hang thtt nhét RT; vi/hodc bd chi bio ma tran tidn ma hoa thir nhét PMI,.

Viéc dénh gid kénh c6 thé duoc thuc hién theo gidi phép ky thuat d3 biét, vi du,
béng cach st dung phiIong phap binh phuong nhé nhit (Least Square, goi tit 1a LS)
hodic phuong phép sai sd binh phuong trung binh nho nhit (Minimum Mean
Squared Error, goi tit 13 MMSE). ,

Tiéu chi dinh trudc cb thé 13 tiéu chi nhu t6i da héa dung lugng hoic t6i da héa
thong tin qua lai hodic t6i da héa thong luong, vén khdng bi gi6i han theo séng ché.

Bang m4 thr nhét 13 bd ma trin tién mi héa, trong d6 mdi ma trin tién m3 héa
thtr nhét duge goi 13 tir ma, va mdi tir ma c6 thé duge chi bao bdi bd chi bao hang
tht nhit RT; va/hodc bd chi bdo ma tran tién ma héa thit nhat PMI,.

Theo tuy chon, theo mft phuong an, mé dun x4c dinh chi muc cAu hinh tai
nguyén 120 x4c dinh ring ma trin tién m3 héa duge bao gbm trong bang ma thir
nhét duoc st dung bdi ma trdn tién m3 héa tht nhit 132 ma trdn tién ma hoa trong
bang mi 2 dng ten, bang mi 4 ang ten, hodc bang ma 8 ang ten trong hé théng LTE
R10, hodc 13 ma tran tién m3 hoa trong bang mé 2 ang ten, bang ma 4 dng ten, hodc
bang m3 8 Ang ten trong hé théng LTE R12.

Theo phuong 4n nay cua sang ché, theo tuy chon, vi du, ma trén tién ma hoéa
dugc bao gbm trong bang ma thir nhét 13 ma tran bién ddi Fourier rdi rac (Discrete
Fourier Transform, goi tit 13 “DFT”), ma trin Hadamard (Hadamard), ma trin
Householder (Householder), tich sé kronecker (kronecker) ctia hai ma tran DFT, tich

s6 kronecker cua ma trin DFT va ma trdn Hadamard, hoac tich s kronecker cua ma
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trAn DFT va-ma trin Householder.

Cin chi 1 ring ma trin tién m3 héa trong bang ma thir nhét c6 thé duge luu trit
truéc & phia thiét bi ngudi dung hoic & phia tram co sd, hodc co thé dugc tinh toan
theo ciu tric ctia ma tran tién ma hoéa, vi dy, dugc tinh toan theo méi-quan hé gitta
bd chi bio ma trin tién ma hoa thir nhit va ma tran tién ma hda, nhung khong bi gidi
‘ha,n theo sang ché.

Viéc chon ma trafm‘tién ma3 hoa theo su danh gia kénh béng cach str dung tiéu chi
dinh trudce 12 giai phap k¥ thuat d3 biét, va khong duge mé ta chi tiét & day.

Su tuong Ung giita b chi bao hang thir nhat R1; vi/hoic bd chi béo ma trin tién
ma héa thtt nhit PMI; dugc bao gdm trong chi muc cAu hinh tai nguyén tin hidu
chudn va thong tin cdu hinh tai nguyén tin hiéu chuin c6 thé dugc dinh trudc hogdc
c¢6 thé duoc thong bao boi tram co so t6i thiét bi ngudi ding bing cach st dung tin
‘hiu 16p-cao hon, ching han tin hi¢u RRC, hogc thong tin didu khién lién két xudng

'DCI, dugc thé hién cu thé trong Bang 1 hoic Béng 2.

1 8 0 1
2 8 1 0
3 8 1 1
4 8 2 0

8 2 1
6 8 3 0
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1 8 0 1
2 8 1 0
3 8 1 1
|
4 8 12 0
5 8 2 1
6 8 3 0
7 8 3 1
0 16 0 0
1 16 0 1
2 16 1 0
3 16 1 1
2
4 16 2 0
5 16 2 1
6 16 3 0
7 16 3 1

Mb dun xé4c dinh chi muc cAu hinh tai nguyén 120 c6 thé thu nhin dugc cdu

hinh tai nguyén tin hiéu chuin tuong ng theo su tuong ing niy va theo bd chi bao
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hang thit nhét RI, va/hogic bd chi b4o ma tran tién m3 hda thir nhat PMI, da x4c dinh,
‘dugc bao gdm trong chi rm,ic cAu hinh tai nguyén tin hiéu chun.
Tiép theo, tin hiéu chuén dic thi cia té bio CRS hozc tin hidu chuin thong tin
trang théi kénh CSIRS dugc chi dinh bdi chu hinh tai nguyén tin hi¢u chudn dic thu
trong thong tin b cAu hinh thi nguyén tin hiéu chudn. Vi dy, tin hiéu CRS hofc tin
higu CSI RS luén dugc chi dinh bing cich st dung cAu hinh tai nguyén tin hiéu
chuén th nhit trong thong tin bd cu hinh tai nguyén tin hiéu chuin.
, ~ Dang 2: Tin hiéu do 12 tin hiéu d@)ng bd hda, va chi muc c4u hinh tai nguyén tin
hiéu chuén 12 bd nhén dang tai nguyén dugc mang trong tin hiéu d@)ng b hoa hbaflc
lién quan dén vi tri tai ngﬁyénr ctia tin hiéu ddng bd héa, trong d6 bo nhan dang tai
nguyén dugc mang trong tin hiéu déng bd héa hoic lién quan dén vi tri tai nguyén
ctia tin hiéu dong bo héa s& chi bao ciu hinh tai nguyén tin hiéu chudn trong thong
tin b6-cAu hinh t3i nguyén tin hiéu chudn. Theo tily chon, bd nhéin dang tai nguyén
khéc dugc mang trong tin hiéu ddng bd héa dugc biéu thi béi diy tin hiéu ddng bo
héa khc. Cu thé 13, bd nhan dang tai nguyén c6 thé dugc biéu thi boi ddy tin hidu
ddng bd héa khac. Vi dy, nhu da néu trén, ddy tin hiéu dong bd héa 13 ddy ZC, va do
dd, bd nhén dang tai nguyén khac co thé tuong Ung vdi tri s6 chi muc géc khac hoac
tri s6 dich chuyén vong khac cia ddy ZC. Vi dy, nhu d3 néu trén, diy tin hiu ddng

| bo héa 1a ddy m hodc day Vang hoic su Kkét hop cia ching, va do d6, by nhan dang
tai nguyén khac c6 thé trong tng v6i ddy m hodc diy Vang khac, hoic su két hop
cta ching, hoic tri s6 ban ddu khac cua ching, hoic tri s6 dich chuyén vong khac
cua chung.

Mb dun x4c dinh chi muc ciu hinh tai nguyén 120 co thé xac dinh truc tiép,
bang cach do va x4c dinh kénh ddng bd héa ma c6 didu kién kénh thusn lgi cho mo
dun xé4c dinh chi muc cdu hinh tai nguyén 120, chi muc cdu hinh tai nguyén tin higu
chuén tuong ung vdi tin hi€u do theo tin hi€u dc‘mg bd hda hodc bd nhan dang tai
nguyén cua tin hi¢u déng bd héa. Viéc thuc hién déng bd thoi gian hodc tan sd béng
cach st dung céu tric cia tin hiéu ddng bd héa va diy tin hiéu ddng bd héa tuong

mg 12 giai phéap k¥ thuét d3 biét, va khong dugc mé ta & ddy. Ngodi ra, viéc chon tin
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hiéu ddng bo héa c6 didu kién kénh thuan lgi véi md dun x4c dinh chi myc céu hinh
tai nguyén 120 c6 thé dugc thyuc hién dua trén cong sudt thu, va khong bi gi6i han &
day.

Dang 3: Tin hiéu do 13 kénh phat rong. Chi muc cu hinh tai nguyén tin hiéu
chudn 13 bd nh4n dang tai nguyén dugc mang trong kénh phat rong hoac lién quan
dén vi tri tai nguyén cta kénh phat rong, trong d6 bd nhan dang tdi nguyén dugc
mang trong kénh phat rong hodc lién quan dén vi tri tai nguyén ctia kénh phét rong
s& chi b4o cAu hinh tai nguyén tin hiéu chudn trong thong tin bd cAu hinh tai nguyén
tin hiéu chuén. |

Theo tiy chon, bd nhin dang tai nguyén dugc mang trong kénh phét rong cé thé
dugc mang trong thong bao phét rong ctia bd thanh phan tai nguyén khac, trong d6
thong bdo phat rong cﬁé bd thanh phan tai nguyén khic mang bo nhan dang tai

- nguyén khéc. Bang cach do va giai mi dé thu nhan duoc thong bao phét rong tuong

tmg, md dun xac dinh chi muc c4u hinh tai nguyén 120 cé thé thu nhan dugc bd
nhdn dang tai nguyén tuong ung.

Theo tiy chon, bd nhan dang tai nguyén dugc mang trong kénh phat rong dugc
biéu thi boi mang che (Mask) kiém tra d6 du vong (Cyclic Redundancy Check) khac.
Bing cach do va giai ma, thiét bi ngudi ding thu nhan duoc kénh phat réng tuong
ung, 101 sau d6 thuc hién viéc kiém tra gia thiét trén mang che CRC dugc stir dung dé
thu nhan dugc mang che CRC tuong ting, sao cho thu nhdn dugc by nhén dang tai
nguyén tuong ng. Ngoai ra, theo hai phuong 4n néu trén, thiét bi ngudi ding thu
nhén dugc, bing cach do kénh phat rong cé diéu kién kénh thuén loi ddi véi thiét bi
ngudi dung, bd nhan dang tai nguyén c6 diu kién kénh thuan lgi dbi véi thiét bi
nguodi dung. |

Viéc thu kénh phat rong bing cich str dung cdu tric cia kénh phét rong va CRC
tuong Gng 13 giai phap k¥ thuat da biét, va khong dugc mé ta & ddy. Ngoai ra, viéc
chon kénh phét rong c6 didu kién kénh thudn loi dbi véi thiét bi ngudi ding c6 thé
duoc thyc hién dya trén cong suét thu, va khong bi gi61 han & day.

Theo tiy chon, su twong ng gitta chi muc c4u hinh tai nguyén tin hi¢u chuin va
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cdu hinh tai nguyén tin hiéu chudn duoc chi bao 1a duge dinh trude (Predefined)
hozic dugc thong bao tdi thiét bi ngudi ding bing cach st dung tin hiéu 16p cao hon
hoic thong tin diéu khién lién két xuéng DCL.

M6 dun nhn b6 tin hiéu chudn 130 duge tao céu hinh dé nhan b tin hiéu chuin
dugc gl boi tram co sd, trong d6 bd tin hiéu chuln twong Umg véi cAu hinh tai
nguyén tin hiéu chuén dugc chi béo boi chi muc ciu hinh tai nguyén tin hiéu chuén.

 Cu thé 13, md dun nh4n bo tin hidu chuén 130 c6 thé chi nhan bo tin hidu chun
tuong Ung v6i cAu hinh tai nguyén tin hidu chuén duoc chi bao boi chi muyc c4u hinh
tai nguyén tin hiéu chuan.

Mé\vdun» xac dinh thong tin trang thai kénh 140 dugc tao cAu hinh dé x4c dinh
thong tin trang thai kénh theo bd tin hidu chuin.

Cu thé 13, thong tin trang thai kénh c6 thé bao gdm CQI, PMI, hoic RI. Viéc x4c
dinh, boéi m6 dun xéc dinh thong tin trang thai kénh 140, thong tin trang thai kénh
CSI theo bd tin hiéu chudn c6 thé bao gé)m cac budec:

‘ thu nhén, bdi moé dun x4c dinh thong tin trang thai kénh 140, tri s6 danh
gi4 kénh theo b tin hiéu chudn; va
x4c dinh CSI, béi md dun xac dinh thong tin trang thai kénh 140, dua
trén tiéu chi dinh trudc va theo tri sé danh gia kénh thu nhan duge.

Tiép theo, cach thirc thuc hién cu thé dé x4c dinh, bdi mé dun x4c dinh théng tin
trang thai kénh 140, thong tin trang théi kénh theo bg tin hiéu chuén c6 thé 1a:

x4c dinh bo chi bao ma tran tién ma héa PMI2 thit hai theo bo tin hiéu
chuén, trong d6 bd chi bdo ma tran tién m3 hoa PMI2 th hai tuong Ung véi ma trén
tién m3 hda dugc chon tir bang ma tha hai, bAng ma th(r hai nay dugc xac dinh theo
chi myc c4u hinh tai nguyén tin hidu chudn, va thong tin trang thai kénh bao gdm bd
chi b4o ma trén tién m3 héa PMI2 th{ hai.

Cu thé 13, bang m3 th hai c6 thé duoc xac dinh theo chi muc ciu hinh tai
nguyén tin hiéu chuén. Vi du, cac bang ma khac co thé duoc x4c dinh theo su tuong
g gitta chi muc c4u hinh tai nguyén tin hiéu chudn va bang m4, trong d6 su tuong

ing nay dugc thé hién trong Bang 3, trong d6 Cy; c6 thé 12 bang m3 thi i™ cia N
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céng dng ten, trong d6 N=4 hoac 8.

Bang 3

Néu sir dyng bang mi 4 ang ten 1am vi dy thi ma trén tién m3 héa trong Cyy c6
thé 12 ma trén trong bang m3 4 3ng ten trong hé théng LTE ching han hé thong RS
hodc R11, va ma trin tién m3 héa trong Cy; O thé 1a:

W, =diag{l,eie,ej¢,ej(¢+g)}WO o)

trong d6 ma trdn W, va W, c6 thé 14n luot 13 ma trin trong C4 va ma

T T 7T T T

p =" " Lo=m"" .,

tran trong Cy;, va %% 1a c4cpha. Vi dy, 64 3216 2 4
Theo tuy chon, theo mdt phuong an, ma tran tién ma hoa dugc bao gém trong
bang ma thtr hai 1a ma trdn DFT bién dbi Fourier rdi rac, ma tran Hadamard
Hadamard, ma trin Householder Householder, tich sb kronecker kronecker ciia hai
ma trdn DFT, tich sd kronecker ctia ma trin DFT va ma trin Hadamard, hoic tich sb

kronecker ctia ma trdn DFT va ma trdn Householder.

Ngoai ra, viéc danh gia kénh c6 thé duoc thuc hién theo gidi phap k¥ thuat di
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biét, vi duy, bing cach st duhg phuong phéap binh phuong nhé nhét (Least Square,
goi tét 13 LS) hoic phuong phap sai s6 binh phuong trung binh nhé nhit (Minimum
Mean Squared Error, goi tit 14 MMSE). Tiéu chi dinh trudc cé thé 13 tiéu chi nhur tdi
- da héa dung lugng hodc t61 da héa thong tin qua lai hogc t6i da héa théng lugng,
.Véll khong bi gidi han theo s_éhg ché. Viéc chon ma trin tién mi hoa theo dénh gia
kénh bang cach sir dung tiéu chi dinh trudc 13 giai phap k§ thut di biét, va khong
dugce moé ta tiép & day. |

Can chi r8 ring ma trén tién m3 hoa trong bang mi thir hai c¢6 thé duge luu trit
trudc & phia thiét bi ngu}bi dung hodc & phia tram co s&, hodc cd thé dugc tinh toan
' theo c4u tric cia ma tran tién m3 hoéa, vi du, dugc tinh toan theo mbi quan hé giita
b6 chi bdo ma trén tién m3 hoa tht hai v ma tran tién m3 héa ndy, nhung khong bi
gidi han theo sang ché.

Maé dun guri thong tin trang thai kénh 150 dugc tao cAu hinh dé giri chi muc cAu
hinh tai nguyén tin hi¢u chu?m va thong tin trang thai kénh té1 tram co s0.

Cu thé 13, m6 dun giri thong tin trang thai kénh 150 gui chi muc cdu hinh tai
nguyén tin hiéu chuan va thong bao thong tin trang thai kénh t&i tram co s8.

Theo tity chon, m6 dun giri thong tin trang thai kénh 150 c6 thé giri chi muc ciu
hinh tai nguyén tin hidu chudn va thong tin trang thai kénh t&i tram co sé& theo cach
riéng biét trén cung khung phy hogc trén cac khung phy khac.

Tiép theo, theo tuy chon, khoang thdi gian giri chi muc c4u hinh tai nguyén tin
hidu chuén dai hon khoang thdi gian giri thong tin trang thai kénh. Chi myc cdu hinh
tai nguyén tin hiéu chudn trén thuc té duogc sir dung @ chi bao tin hiéu chudn phép
do CSI, tin hiéu do thudng c6 mdi tuong quan khong gian, tuong quan thoi gian,
hodc twong quan tin s manh hon cdng Ang ten twong tig véi bd tin hidu ndy, va
trang thai kénh thay d6i tuong ddi cham. Do d6, quing hoic khoing thdi gian giri
chi muc cdu hinh t3i nguyén tin hiéu chuén c6 thé dai hon, sao cho tiép tuc giam
duogc chi phi tai nguyén tin s§-thoi gian bi chiém dung dé gui tin hidu do va gidm
dugc muc 46 phirc tap thuc hién bdi UE.

Lién quan dén FIG. 4, nhu dugc thé hién trén hinh ndy, thiét bi ngudi ding theo
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phuong 4n nay cia sang ché c6 thé con bao gdm thém mé dun nhan b cu hinh tai
nguyén 160, duoc tao cAu hinh d& nhan théng tin bo cdu hinh tai nguyén tin higu
chuén dugc gui boi tram co sd, trong d6 thong tin bd c4u hinh tai nguyén tin hiéu
chuin bao gém it nhat hai cdu hinh tdi nguyén tin hiéu chuén.

Théng tin bd cu hinh tai nguyén tin hiéu chudn ciing ¢6 thé dugc dinh truée va
duoc biét boi ca thiét bi ngudi dung va tram co sé.

Thong tin bd cAu hinh tai nguyén tin hi¢u chun bao gdm it nhit hai c4u hinh tai
nguyén tin hiéu chuin. Lién quan d&&n Bang 4, Bang 4 niy 13 dang biéu thi cta thong
tin bd cAu hinh tai nguyén tin hiéu chuén. Nhu dugc thé hién trén bang ndy, ¢ tdm
cAu hinh t3i nguyén tin hiéu chudn khac nhau trong bang. C4u hinh tii nguyén tin
hiéu chuén c6 thé bao gdm it nhit thong tin cdng ing ten vi thong tin cAu hinh tin
hiéu chuln, trong d6 thong tin cAu hinh tin hiu chuidn dugc sir dung dé chi bo
‘thanh-phin tai nguyén duogc sir dung dé giri tin hiéu chuén trén cong ing ten, va
théng tin cdng ang ten 13 s6 luong cbng ang ten tuong Ung v6i mot trong sd cac cdu

hinh tin hi€u chuan.

4 8 0
5 8 1
6 8 2
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- Theo tiy chon, thong tin bd cAu hinh tai nguyén tin hiéu chun c6 thé con bao
g(‘”)m thong tin day tin hi¢u chudn. Vi du, nhu dugc thé hién trong Bang 5, céc chi
muc cAu hinh tai nguyén tin hiéu chudn 0, 1, 2, va 3 hd tro bén céng ang ten, va
cing sir dung cu hinh tin hiéu chun 0. Nghia 13, ching chiém gitt cting thanh phan
tai nguyén nhung cic day tin hi¢u chuén khéac 0, 1, 2, va 3. C4c dng ten tuong Uung
v6i cac ddy tin higu chudn khéc 0, 1, 2, va 3 c6 thé dugc thuc hién bing cach sit
dung céc chim séng khac, va cac chum song khéac nay co thé truc giao v4i nhau.
Mot mit, nho st dung cung thanh phén tai nguyén nén cé thé tranh duoc viée chiém
 gitt qué nhiéu tai nguyén tin s6-thoi gian, nhor d6 tiét kiém mot cach c6 hidu qua chi
phi. Mit khac, viéc giri cac day tin hi¢u chudn khac 0, 1, 2, va 3 bdi cac chum song
khac nay c6 thé giam nhidu gitta céc tin hiéu chun khéc mot c4ch c6 hidu qua, nhd
d6 nang cao dugc d6 chinh xac danh gia kénh va bao ddm do chinh xac cta phép do

CSIL.

0 4 0 0
1 4 0 1
2 4 0 2
3 4 0 3

Cu thé 13, cAu hinh tai nguyén tin hiéu chuén cé thé c6, nhung khéng bi giéi han

boi, cac déc tinh sau day:
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Dijc tinh 1: C4c nhém cbng ing ten tuong tmg v6i hai cdu hinh tai nguyén tin -
hiéu chudn c6 it nhét cung mot céng dng ten. Cu thé 13, néu st dung thong tin ciu
hinh ti nguyén tin hidu chudn trong Bang 4 1am vi du thi cic cAu hinh tin hiéu

_chudn tuong tmg vé6i thong tin cAu hinh tin hiéu chuin co thé tuong tng véi cac
nhém cbng 3ng ten khac. Nhu duge thé hién trong Bang 6, ¢t mdi hai nhém cdng
ang ten lién k& trong céc nhém cbng 4 ang ten lai ¢6 hai cong éng ten giéng nhau, va
¢t mdi hai nhém cdng ang ten 1ién k& trong cic nhém cdng 8 ing ten lai cé bon
cdng ang ten giéng nhau. Mot mit, hé thdng c6 thé hd tro nhidu cdng ang ten hon.
Mt khac, m&i hai ciu hinh tin hiéu chudn dugc tao ciu hinh bai thiét bi ngudi ding
thi c6 it nhét cing mot céng ang _tén, sao cho khic phuc dugc khoang tréng ving

phu song gifta cac cOng ang ten va khdc phuc dugc hi€u Ung ria.

0 4 {0,1,2,3}

1 4 | {2,3,4,5}

2 4 {4,5,6,7}

3 4 {6,7,0,1}

4 8 0,1,2,.,7}

8 {4,5,6,.., 11}
6 8 (8,9, 10, ..., 15}
7 8 (12,13, 14, ..., 19}

Péc tinh 2: Thong tin ddy tin hiéu chuén 12 tri s6 ban dau hoic tri sé dich chuyén

vong (Cyclic Shift) cuia ddy tin hidu chudn, hoic cac kiéu két hgp khéc cia hai diy
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co sd. Cu thé 13, thong tin diy tin hiéu chuén 13 cé4c tri s§ ban diu hoic cac tri s6
dich chuyén vong khac cta ddy tin hidu chuén, hoic céc kidu két hop khac cia hai
ddy co s@, nhu dugc mo ta trén day. »

Pic tinh 3: Céng ang ten khic twrong tng véi mdi cAu hinh tai nguyén tin hiéu
* chuén sir dung cAu hinh tin hiéu chuén t3i nguyén khac hodc ddy tin hiu chudn khac,
nhu duge mo ta trén day.

FIG. 5 13 so dd két cAu cua tram co s& theo mot phuong 4n cua sang ché. Nhu
duoc thé hién trén hinh v& nay, tré;m co s& theo phuong 4n ndy cia sang ché c6 thé
bao gdm it nhét md dun giri bd tin hidu dd 210, md dun giri bd tin hiéu chudn 220,
va mo dun ‘nhén thong tin trang thai kénh 230. 7 v

M6 dun giri bo tin hiéu dd 210 duoc tao ciu hinh dé giri bo tin hidu do t6i thiét
bi nguoi dung, trong dé bd tin hi€u do bao gém it nhat mot tin hiéu do, sao cho thiét
bi ngudi.dung xéc dinh duge chi-muc c4u hinh tai nguyén tin hiéu chuén theo bd tin
hiéu do, trong d6 chi muc céu hinh tai nguyén tin hiéu chuén dugc sir dung dé chi
: Vbréo cAu hinh tii nguyén tin hiéu chudn trong thong tin bd cdu hinh tai nguyén tin
~ hiéu chuéan.

Theo céch thirc thuc hién tity chon thir nhét, tin hi¢u do 12 tin hiéu chuan d4c thu
ctia té bao CRS (Cell-Specific Reference Signal) hozc tin hiéu chuin thong tin trang
thai kénh CSI RS (Channel State Information Reference Signal). Tin hi¢u CRS c6
thé h3 trg cAu hinh cdng ang ten dic thu cia té bao, va dugc nhan béi tat ¢4 chc thiét
bi ngudi dung trong té bao ndy. Vi du, tin hiéu CRS c¢6 thé 14 tin hidu chudn tuong
ung voi céng ang ten 0, 1, 2, hoac 3 trong hé théng LTE R8. Tin hiéu CSI RS hd trg
su truyén phat tin hiéu trén cbng ang ten dic thu cua té bao va su nhén tin hiu trén
cdng ang ten dic thi cia thiét bi ngudi ding. Vi dy, tin hiéu CSI RS c6 thé 14 tin
hiéu chudn tuong tng véi cbng dng ten 15, 16, ..., hodc 22 trong hé théng LTE R10.
Can chi r5 ring tin hiéu CRS hosc tin hiéu CSI RS khong bi giéi han bdi hé théng
LTE hién tai.

Theo’ cach thirc thyc hi€n tiy chon thir hai, tin hi€u do 1a tin hi€u déng b hoa.

Tin hi¢u déng bo héa dugc sir dung dé thyc hién déng b0 thoi gian va tAn s6. Mot
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trong s& nhidu diy tin hiéu déng bd héa tiy chon hoic da biét dugc anh xa téi bd
thanh phn tai nguyén cta tin hidu ddng bo héa. Theo day tin hiéu ddng bd héa tiy
chon hoic d3 biét ndy, thiét bi ngudi ding c6 thé thuc hién dong bd thdi gian va tan
s6 bang cach do tin hiéu dong bd hoda.
~ Cu thd 13, tin hiéu ddng bd héa c6 thé duge giri theo cach riéng biét trén it nhét
mc}f bd thanh phin tai nguyén. Vi du, néu st dung ciu tric khung trong hé théng
"LTE 1am vi dy thi it nhit mo6t bd thanh phan tai nguyén c6 thé dugc thé hién bai cac
déing thire (1) va (2). |

Bo ba (k.1,n,) biéu thi vi trf ciia thanh phdn tai nguyén dugc sir dung cho tin
hiéu dé)ng bo hoa, trohg d6 k, I, va ™ 1an luot 13 chi muc song mang phu, chi

muc ky hi¢u OFDM, va chi muc khe thoi gian ctia thanh phén tai nguyén; Nes chi
_ chiéu dai ctia ddy tin hidu déng bo héa.

Cu thé 13, trong mdi bd thanh phan tai nguyén, tin hidu déng bd hda giri diy tin
hiéu ddng bd héa. Dy tin hidu ddng bd héa c6 thé 13 diy Zadoff-Chu (goi tit 1a ZC).

Nss =62 1am vi du thi ddy tin hi¢u ddng bo héa 12 diy ZC duge thé

Néu str dung
- hién béi déng thie (3) hodc dich chuyén vong (Cyclic Shift) cua diy ZC dugc thé
| hién boi ding thic (4), trong d6 tham sb # 13 chi muc gdc cua diy ZC, va tri s6
ctia nd co thé, vi du, béng 25,29, hodc 34; tham sb v 1a tri s6 dich chuyén vong, va
tri s& ctia né ¢ thé, vi dy, 13 sd nguyén duong chéng han 3 hoic 6.

Theo tiy chon, diy tin hidu ddng bd héa ciing c6 thé 13 ddy m hodc diy Vang
hodc su két hop caa chung, va khong dugc liét ké tiép G day.

Cu thé 13, ddy tin hiéu ddng bd hoa co thé dugc 4nh xa theo cich riéng biét t6i
cac bo thanh phan tai nguyén khéc. Néu sir dung diy ZC c6 chidu dai bang 62 1am vi
du, thi 62 thanh phén trong diy ndy c6 thé duoc 4nh xa 1an luot téi 62 vi tri thanh
phan tdi nguyén. Vi du, thanh phin diy trong vi tri RE (k’l’ ) trong bd thanh
phin tai nguyén 5 1a diing thrc (5) hode (6), trong d6 % va ¥ 1in luot 1a tri sb

chi myc gbc va tri sé dich chuyén vong cua ddy ZC dugc str dung cho tin hidu dong
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1 ) ' ' SS N 1 .
bd hoa trén bd thanh phan tai nguyén 5 Tin hiéu dong bd hda trén bd thanh phan

ss - 9 ¥ r . ’e ) . : 2
tai nguyén khéc S; c6 thé st dung tri s6 chi muc goc khéc hodc tri so dich chuyén

vong khac hodc sy két hop cia chung. Can chi 16 rang “ hogc Vi khéac hoic su

két hop (%) clia chung c6 thé trong tng véi doan thong tin khic, sao cho tin
hiéu ddng bd héa duge giri trén cac bd thanh phan tai ngﬁyén khac mang thong tin
khac.

Theo cach thic thyc hién tiy chon tha ba, tin hi€u do 14 kénh phat rong. Kénh
phat rong dugc sir dung dé gui thong bao phat rong. Thc”)ng béo phét rong cé thé bao
gck)m,'vi du, bang tan hé théng, sb khung hé théng, thong tin chi béo cAu hinh kénh
vat 1y, hoic su két hop cua ching.

Cu thé 13, kénh phét rong c6 thé dugc gui trén it nhit mot bd thanh phan tai
nguyén theo cach riéng biét. Vi duy, néu str dung ciu tric khung trong hé théng LTE

13m vi du, thi it nhit mot bo thanh phan tai nguyén c6 thé dugc thé hién boi cac ding

thitc (7) va (8) hodc cac ding thirc (9) va (10), trong d6 b tir (klmany) e thi vi

tri ctia thanh phan tai nguyén dugc sit dung cho kénh phét rong, trong d6 &, I, s

va "/ lan luot 1a chi muc séng mang phu, chi muc ky hi¢u OFDM, chi muyc khe

thoi gian, va sé khung hé théng ciia thanh phan tai nguyén; Jo# i , va cac khoang
tri s8 cua tat ca cac tham sb J»Jo, vaji 120, 1, ..., 4N-1. Sé nguyén duong N trong
cac dang thic tir (7) t6i (10) ¢ thé 13 1 hodc sd nguyén duong 1én hon 1.

Cu thé 13, kénh phét réng duoc giri bdi mdi nhém thanh phin tai nguyén cé thé
dugc anh xa téi bd thanh phan tai nguyén turong ng sau khi trai qua ma héa kénh
(bang cach sir dung m3 chip hoic mi Turbo) va diéu bién. Ngoai ra, truéc khi ma
héa kénh, mi kidm tra d6 du vong (cyclic redundancy check, goi tit 13 CRC) c6 thé
- duoc nbi thém vao thong bao phét rong. _

Theo tuy chon, cic kénh phat rong trong cac bd thanh phan tai nguyén khéc c6
thé mang thém thong tin bd sung theo cich riéng biét ngoai thong tin phat rong hé

théng. Theo tiiy chon, cach thirc thyuc hién c6 thé 1a:
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Céch thirc thuc hién 1: Thong tin bd sung va thong tin phét rong tao thanh théhg
bao phat rdng, va trai qua quy trinh x1r Iy nhu ma héa kénh.

‘Céch thire thuc hién 2: Thong tin bd sung duoc biéu thi bsi mang che (Mask)
CRC khac. Cu thé 13, bit kiém tra CRC tuong tng v&i thong bao phat rong dugc

mang trong kénh phat rdng 1a Pr n=0,1,2,.., Ncrc—1, va mang che CRC tuong

ung voi thong tin chi bdo 13 Y n=0,1,2, .., Nere—1. Do d6, sau khi x40 tron
mang che CRC thi cic diy bit dugc thé hién béi céc ding thirc tir (11) t&i (15) duge
tao ra.

Cén dc biét luu ¥ ring ba cach thire thyc hign néu trén chi thé hign ba dang tin
hiéu do cu thé duoc d& xuét theo phuong 4n nay ciia sang ché. Tuy nhién, dang ctia
tin hi€u do khong bi gidi han ¢ day, va khong duogc liét ké toan bd & day.

Thiét bi ngudi dung xac dinh duge chi muc céuvhinh tai nguyén tin hiéu chuén
theo b tin higu dd theo céc céch thitc thyc hién cu thé dudi day:

Dang 1: Tin hi¢u do 1a tin hi€u chuén dic thu cua t& bao CRS hoic tin hiéu
chudn thong tin trang thai kénh CSI RS, va chi muc cu hinh tdi nguyén tin hi¢u
chudn bao g@)m bd chi bao hang thir nhét RI; vd/hodc bd chi b4o ma trin tién mi hoa
thi nhit PMI,. Cu thé 13, viéc xac dinh, bai thiét bi ngudi dung, bo chi bao hang thir
nhat RI; v&/hodc b chi bao ma tran tién ma héa th nhit PMI, theo tin hiéu CRS
hodc tin hiu CSI RS bao gdm céc budc:

thu nhan, boi thiét bi ngudi dung, tri s6 danh gia kénh theo tin hiéu CRS
hodc tin hiéu CSI RS; va

thu nhén, béi thiét bi ngudi dung, tri sé danh gia kénh, va chon ma trin
tién m3 hoa tht nhét tir bang m3 th nhét theo tidu chi dinh trudc, trong d6 ma trin
tién ma hoéa thir nhat trong Gng voi bd chi béao hang thi nhat RI; va/hodc bo chi bao
ma tran tién m3 hoa thir nhat PMI,.

Viéc danh gia kénh c6 thé dugc thuc hién theo giai phap k¥ thuat da biét, vi du,
béng cach sir dung phuwong phép binh phuong nhoé nhit (Least Square, goi tt 13 LS)
hodc phuong phép sai s§ binh phuong trung binh nhé nhit (Minimum Mean
Squared Error,goi tit 13 MMSE).
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Tiéu chi dinh trudc c6 thé 13 tiéu chi nhu t&i da héa dung lugng hodc téi da héa
thong tin qua lai hodc tdi da hoa thong lugng, vbn khong bi gidi han theo sang ché.

Bang ma thu nhét 12 bd ma trin tién m3 hda, trong d6 mdéi ma tran tién ma hoa
thtr nhat dugc goi 13 tir m3, va mdi tfx m3 cé thé duge chi bio bdi bd chi bao hang
thtr nhét RI; vi/hodc bo chi bao ma tran tién mi héa thit nhat PMI,.

Theo tuy chon, theo mdt phuong 4n, thiét bi ngudi ding x4ac dinh ring ma trin
tiéh m3 héa dugc bao gdm trong bang m3 thtr nhét duoc sir dung béi ma tran tién ma
héa thir nhét 12 ma trin tidn m3 hoa trong bang ma 2 ang ten, bang ma 4 ang ten,
hodc béﬁg mi 8 #ng ten trong hé théng LTE R10, hodc 12 ma trin tién m3 héa trong
bang ma 2 adng ten, béng ma 4 Ang ten, hodc bang mi 8 ang ten trong hé thdng LTE
RI2. | |

Theo phuong an riéy clia sang ché, theo tily chon, nhu mét phuong 4n, ma tran
tién m3 héa dugc bao gém trong bang ma thir nhit 13 ma tran bién ddi Fourier roi
rac (Discrete Fourier Transform, goi tit 1a “DFT”), ma trin Hadamard (Hadamard),
ma tran Householder (Householder), tich s6 kronecker (kronecker) ctia hai ma tran
DFT, tich s kfonecker cla ma trin DFT va ma trdn Hadamard, hodc tich s
kronecker ciia ma tran DFT va ina tran Householder.

Cén chi 5 ring ma trin tién m3 hoa trong bang m3 thir nhét c6 thé duge luu trix
trudc & phia thiét bi nguoi dung hodc & phia tram co s, hodc co thé dugc tinh toan
theo cAu tric cia ma tran tién m3 héa, vi du, dugc tinh toan theo mbi quan h¢ gitta
b6 chi bao ma tran tién m3 héa thir nhit va ma tran tién md héa nay, nmmg khong bi
gidi han theo sang ché.

Viéc chon ma trén tién m3 héa theo danh gid kénh béng cach st dung ti€u chi
dinh trudc 13 giai phap k¥ thuat di biét, va khong dugc mo ta tiép & day.

Su tuong ung gitta bd chi bao hang thir nhét RI; va/hodc b chi bio ma tran tién
ma héa thr nhit PMI; dugc bao gbm trong chi muc cdu hinh tai nguyén tin hiéu

~chuén va thong tin cAu hinh tai nguyén tin hi¢u chuén c6 thé dugc dinh trude hoic
c6 thé dugc thong bao bdi tram co s& tdi thiét bi ngudi ding bang cach sir dung tin

hiéu 16p cao hon nhu tin hiéu RRC hoic thong tin didu khién lién két xuéng DCL,
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dugc thé hién cu thé trong Bang 1 hoic Bang 2.

Thiét bi ngudi dung cé thé thu nhan cdu hinh tii nguyén tin hiéu chuin tuvong
ung theo su tuong mg nay va theo bo chi bao hang thir nhat RI1 va/hoic bd chi bao
ma trin tién m3 héa thir nhat PMI1 d3 x4c dinh dugc bao 'gc*)m trong chi muc chu
hinh tai nguyén tin hiéu chudn. |

Tiép theo, tin hiéu chudn dic thu cta t& bao CRS hodc tin hidu chuln thong tin
trang thai kénh CSI RS dugc chi dinh béi cdu hinh tai nguyén tin hi¢u chuén dic thd
 trong thong tin bd cAu hinh tai nguyén tin hidu chuén. Vi du, tin hiéu CRS hoic tin
hiéu CSI RS Iuén dugc chi dinh bing cach sir dung cdu hinh tai nguyén tin hidu

chudn thir nhat trong thong tin bd cAu hinh tai nguyén tin hiéu chudn.

Dang 2: Tin hiéu do 13 tin hiéu dong bd héa, va chi muc cu hinh tai nguyén tin

hiéu chudn 13 bd nhén dang tai nguyén dugc mang trong tin hiéu ddng bd héa hoic
-lién quan dén vi trf tai nguyén cua tin hiéudéng bd hoéa, trong dé bo nhén_dang tai
nguyén dugc mang trong tin hiéud(k)ng bd hoéa hoic lién quan d&n vi tri tai nguyén
clia tin hiéu ddng bd hoa s& chi bao ciu hinh tdi nguyén tin hiéu chudn trong théng
tin bo cAu hinh tai nguyén tin hiéu chudn. Theo tuy chon, by nhan dang tai nguyén
khac dugc mang trong tin hi¢u d(‘A)ng bd héa duge biéu thi boi day tin hi¢u déng bd
héa khac. Cu thé 13, b6 nhan dang tai nguyén c6 thé duogc bibu thi boi diy tin hiéu
dé)ng b hoa khac. Vi dy, nhu da néu trén, day tin hiéu d6ng b hoa la day ZC, va do
dd, bo nhan dang tai nguyén khac co thé_ tuong Gmg véi tri sb chi muc gdc khac hoic
tri s6 dich chuyén vong khac ctia diy ZC. Vi dy, nhu d3 néu trén, day tin hi¢u déng
b6 héa la ddy m hodc diy Vang hoic su két hop cua chung, va do d6, bg nhan dang
tai nguyén khac cé thé twong ung véi ddy m hodc diy Vang khac, hodc su két hop
cua chung, hodc tri s6 ban dau khac cua chung, hodc tri sb dich chuyén vong khac
cta chung.

Thiét bi ngudi ding c6 thé xac dinh truc tiép, bing cach do va x4c dinh kénh
d6ng bd hoa c6 diéu kién kénh thudn loi dbi véi thiét bi ngudi dung, chi muyc cdu
hinh tai nguyén tin hiéu chuin twong tmg véi tin hiéu do theo tin hiéu déng bd héa

hodc bd nhin dang tai nguyén cuia tin hiéu d@)ng b hoa. Viéc thuc hién déng bo thoi
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gian hoéc tan s6 béng cach sur dung cAu trac cua tin hiéu déng b hda va day tin hiéu
ddng bo héa twong tng 13 giai phap k¥ thuat da biét, va khong dugc mo ta & day.
Ngoai ra, viéc chon tin hidu ddng bd hoda cb diéu kién kénh thudn loi ddi véi thiét b
ngudi ding c6 thé dugc thuc hién dua trén cong sudt thu, va khong bi gi6i han &
day.

Dang 3: Tin hiéu do 13 kénh phét rong. Chi muyc cu hinh tai nguyén tin hi€u
chudn 13 bd nhan dang tai nguyén dugc mang trong kénh phat rong hoic lién quan
dén vi tri tai nguyén cua kénh phat réng, trong d6 bd nhan dang tai nguyén dugc
mahg trong kénh phat rong hodc lién quan dén vi tri tai nguyén ctia kénh phat rong

s& chi bao cdu hinh ti nguyén tin hiéu chuin trong théng tin bd céu hinh tai nguyén
tin hiéu chuén.

Theo tuy chon, b nhan dang tai nguyén dugc mang trong kénh phat rong céd thé
dugc mang trong thong bao phat rong ciia bd thanh phan tai nguyén khac, trong d6
thong bao phat rong cua bd thanh phin tai nguyén khac mang bd nhén dang tai
nguyén khéac. Bing cach do va giai m3 dé thu nhan dugc thong bao phat rong tuong
tmg, thiét bj ngudi dung co thé thu nhéan dugc bd nhan dang tai nguyén tuong ing.

Theo tuy chon, by nhdn dang tai nguyén dugc mang trong kénh phat rong dugc
biéu thi boi mang che (Mask) kiém tra d6 du vong (Cyclic Redundancy Check) khac.
Bing cach do va gidi m4, thiét bi ngudi ding thu nhan dugc kénh phat rong tuong
l'nig, va sau d6 thuc hién viée kiém tra gia thiét trén mang che CRC dugc str dung dé
thu nhan dugc mang che CRC tuong tng, sao cho thu nhan dugc by nhidn dang tai
nguyén tuong ung. Ngoai ra, theo hai phuong 4n néu trén, thiét bi nguoi ding thu
nhén duoc, bing cach do kénh phét rong c6 diéu kién kénh thuan loi d6i véi thiét b
ngudi dung, bd nhin dang tai nguyén c6 didu kién kénh thuan loi dbi véi thiét b
nguoi dung.

| Viéc thu kénh phat rong bing cach sir dung ciu tric ciia kénh phat rong va CRC
tuong Ung 13 giai phap k§ thuat dé'biét_, va khong dugc mé ta & day. Ngoai ra, viéc
chon kénh phét rong c6 didu kién kénh thuan loi d6i vai thiét bi ngudi dung c6 thé

dugc thuc hién dua trén cong suét thu, va khong bi gidi han & day.
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Theo tuy chon, su tuong Ung gifta chi muc cAu hinh tai nguyén tin hiéu chuin va
cdu hinh tai nguyén tin hiéu chuin dugc chi bdo s& dugc dinh trudc (Predefined)
hodic dugc thong bao t&i thiét bi ngudi ding bing cach st dung tin hiéu 16p cao hon
" hodc thong tin didu khién lién két xuéng DCL

M6 dun giri bd tin hidu chudn 220 dugc tao cAu hinh dé giri it nhat hai b tin
hiéu chufn t6i thiét bi ngudi ding, trong d6 it nhit hai bd tin hiéu chuin twong tng
v6i it nhét hai cdu hinh tai nguyén tin hidu chun dugc bao gbm trong thong tin bd
cAu hinh tai nguyén tin hiéu chudn, sao cho thiét bi ngudi dung x4c dinh dugce trang
 théi kénh theo bé tin hiéu chudn,

Thong tin trang thai kénh cé thé bao gdm CQIL, PMI, hogc RI. Viéc x4c dinh, boi
thiét bi ngudi ding, thong tin trang thai kénh CSI theo bo tin hiéu chuan c6 thé bao
gdm budc:

thu nhan duge, bdi thidt bi ngudi ding, tri sd danh gid kénh theo bd tin
hiéu chuén. '

Tiép theo, cach thirc thyc hién cu thé viéc xac dinh, béi thiét bi ngudi dung,
thong tin trang thai kénh theo bJ tin hiéu chuén c6 thé 1a: , |

xéc dinh bd chi bdo ma tran tién ma héa PMI2 th hai theo bd tin hiéu
chuén, trong d6 bd chi bdo ma tran tién md héa PMI2 thit hai tuong ung v6i ma tran
tién ma hoa dugc chon tir bang ma thir hai, bAng ma thr hai dugc xéc dinh theo chi
muc cu hinh tai nguyén tin hiéu chudn, va thong tin trang thai kénh bao gbm bd chi
b4o ma trin tién ma héa PMI2 thtt hai.
| Cu thé 13, bang ma tht hai c6 thé dugc x4c dinh theo chi muc cAu hinh tai
nguyén tin hi€u chuén. Vi du, cac bang ma khéc cb thé dugc x4c dinh theo sy tuong
{mg gitra chi muc cdu hinh tai nguyén tin hiéu chuén va bang mi, trong d6 su tuong
mg nay dugc thé hién trong Bang 3, trong d6 Cy;; ¢6 thé bang mi thu i" coa N cdng
ang ten, trong d6 N=4 hodc 8.

Néu ding bang m3 4 3ing ten 1am vi duy, thi ma trén tién m3 héa trong C4 c6 thé

12 ma trén trong bang ma 4 ang ten trong hé théng LTE nhu hé thdng R8 hozc R11,

va ma trin tién m3 hda trong Cy; cO thé dugc thé hién boi déng thie (22), trong d6
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cac ma tran W, va W, c6 thé lan lugt 12 ma trén trong C4 va ma tran trong Cy;,

T T 7 '¢ . T
PO PEETEL /Pt R RTR
24 i

1l

O=—,—,—.
va ©% 1acacpha. Vidy, 643216

Theo tiuy chon, theo mdt phuong én, ma trafm' tién m3 héa duoc bao gdm trong
bang mi thr hai 1a ma frén DFT bién dbi Fourier rdi rac, ma trdn Hadamard
Hadamard, ma trdn Househblder Householder, tich s6 kronecker kronecker cta hai
ma trAn DFT, tich sb kronecker ciia ma trAn DFT va ma trin Hadamard, ho#c tich s6

kronecker ciia ma trdn DFT va ma trdn Householder.

| Ngoai ra, viéc danh gia kénh c6 thé duogc thuc hién theo giai phéap k¥ thuat da
biét, vi dy, bing cach st dung phuong phip binh phuong nhé nhét (Least Square,
goi tit 1 LS) hodc phuong phép sai sé binh phwong trung binh nhé nhit (Minimum
Mean Squared Error, goi tit 14 MMSE). Tiéu chi dinh trudc c6 thé 14 tiéu chi nhu i
da héa dung lugng hodc t&i da hoa thong tin qua lai hoéc t6i da hoa thong leong,
vén khong bi gi6i han theo sang ché. Viéc chon ma trin tién m3 hoéa theo danh gia
kénh bing cch st dung tiéu chi dinh trudc 13 giai phap k¥ thuat da biét, va khong
dugc mo ta tiép & day.

CAn chi 6 ring ma tran tién m3 hoéa trong bang m3 thtt hai c6 thé duogc luu trir
trudc & phia thiét bi nguoi dung hodc & phia tram co s&, hodc co thé duoc tinh toan
theo cAu trac clia ma tran tién ma hoa, vi du, dugc tinh toan theo mbi quan h¢ gifta
bd chi b4o ma trin tién ma hoa thir hai va ma trén tién m4a héa, nhung khong bi gisi
han theo séng ché.

M6 dun nhén thong tin trang thai kénh 230 dugc tao cAu hinh dé nhan chi muc
chu hinh tai nguyén tin hi¢u chuin va thong tin trang théi kénh dugc gui béi thiét bi
ngudi dung.

Theo tiy chon, md dun nhén théng tin trang thai kénh 230 co thé nhan chi muc
cAu hinh tai nguyén tin hiéu chuén v thong tin trang thai kénh dugc giri boi thiét bi
ngudi dung trén cung khung phu hodc trén cac khung phu khéc theo cach riéng biét.

Tiép theo, theo tiy chon, khoang th&ﬁ gian giri chi muc cdu hinh tai nguyén tin

hiéu chuln dai hon khoang thoi gian giri thong tin trang thai kénh. Chi muc cu hinh

_47-



26694

tai nguyén tin hiéu chudn trén thuc t& dugc sir dung dé chi béo tin hiéu chudn phép
do CSI, tin hiéu do thuong cd tuong quan khong gian, tuong quan thoi gian, hodc
tuong quan tin sé manh hon cdng ing ten tuong ng véi bd tin hiéu, va trang thai

- kénh thay dbi twong di cham. Do d6, quing hodc khoang thoi gian giri chi muc céu
hinh tai nguyén tin hiéu chudn c6 thé dai hon, sao cho tiép tuc gidm dugc chi phi tai
nguyén tin s6-thoi gian bi chiém dung dé giri cta tin hiéu do va gidm muc d6 phic
tap thuc hién béi UE.

Lién quan d&n FIG. 5, nhu dugc thé hién trén hinh v& ndy, tram co s& theo
phuong 4n nay cta sang ché c6 thé con bao gérh mé dun giri bd cAu hinh tai nguyén
240, duge tao cAu hinh dé gui thong tin bd cdu hinh tai nguyén tin hidu chudn t&i
thiét bi ngudi dung, trong d6 théng tin bd cu hinh tai nguyén tin hiéu chuén bao
gdm it nhit hai cAu hinh tai nguyén tin hiéu chuén.

Cu thé 13, m6 dun giri bd cAu hinh tai nguyén 240 ¢ thé thong bao cho thiét bi
ngudi dung vé thong tin b@ cAu hinh tai nguyén tin hiéu chuin bang cach sir dung tin
hiéu 16p cao hon nhu tin hidu RRC hoic théng tin diéu khién lién két xudng DCI, va
thong tin bd cAu hinh tai nguyén tin hi¢u chudn cling co thé dugc dinh truée va duge
biét boi ca thiét bi ngudi ding va tram co sé.

Théng tin bd c4u hinh tai nguyén tin hidu chuén bao gbm it nhat hai cAu hinh tai
nguyén tin hiéu chudn. Lién quan dén Bang 4, Bang 4 1 dang biéu thj ctia thong tin
bd cdu hinh tai nguyén tin hiéu chuan. Nhu dugc thé hién trong bang ndy, c6 tam
cAu hinh tai nguyén tin hiéu chudn khac nhau trong bang. C4u hinh tai nguyén tin
hiéu chuén c6 thé bao gdm it nhit thong tin cdng dng ten va thong tin cAu hinh tin
hiéu chuén, trong d6 thong tin cAu hinh tin hiéu chuin duoc st dung dé chi bao
thanh phan tai nguyén dugc sir dung dé giri tin hiéu chuan trén cdng #ng ten, va
thong tin cbng ang ten 13 sb luong cdng 3ng ten tuong tng véi mot trong sd cac cAu
hinh tin hi¢u chuin.

Theo tuy chon, théng tin bd ciu hinh tii nguyén tin hiéu chudn c¢6 thé con bao
gdm thong tin ddy tin hiéu chuin. Vi du, nhu dugc thé hién trong Bang 5, céc chi

muc cdu hinh t3i nguyén tin hiéu chuan 0, 1, 2, va 3 hd trg bon cong ing ten, va
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clng sir dung cdu hinh tin hiéu chuén 0. Nghia 13, ching chiém giit ciing thanh phan
tai nguyén nhung céc diy tin hiéu chudn khac 0, 1, 2, va 3. C4c 4ng ten tuong Ung
- v6i cac ddy tin hiéu chudn khéc 0, 1, 2, va 3 ¢6 thé dugc thuc hién bing cach sir
dung cac chum séng khéc, va cic chum séng khac nay cé thé truc giao véi nhau.
Mot mit, nho str dung cung thanh pha‘”m tai nguyén nén co thé tranh dugc viée chiém
gilt qué nhiéu tai nguyén tan sb-thdi gian, nhd d6 tiét kiém mot cach ¢ hidu qua chi
phi. Mat khéc, viéc guri cac day tin hi€u chudn khéc 0, 1, 2, va 3 bdi cac chum séng
khéc ndy c6 thé giam nhidu gitta céc tin hiéu chuin khac mot céch ¢ hidu qua, nhds
dd nang cao dugc d9 chinh xac danh gia kénh va bao dam do chinh x4c cia phép do
CSL

Cu thé 13, cAu hinh tai nguyén tin hidu chuin c6 thé c6, nhung khéng bi gidi han
bdi, cac dic tinh sau day:

Déc tinh 1:-C4c nhém cdng #ng ten tuong tng véi hai can hinh tii nguyén tin
hiéu chun c6 it nhét cung mot céng ang ten. Cu thé 13, néu sir dung thong tin chu
hinh tai nguyén tin hiéu chudn trong Bang 4 1am vi du thi cdc cAu hinh tin hiéu
chudn tuong Ung vdi thong tin cdu hinh tin hiéu chuan c6 thé tuong Umg véi céc
nhém cdng ang ten khic. Nhu dugc thé hién trong Bang 6, ¢t mdi hai nhém cdng
ang ten lién k& trong cac nhém cdng 4 ang ten lai ¢ hai cdng dng ten gidng nhau, va
ctr m&i hai nhém cbng ang ten lién k& trong cac nhém cong 8 ing ten lai c6 bdn
cdng ang ten gidng nhau. Mot mit, hé thdng nay cé thé hd tro nhidu cbng ing ten
hon. Mit khac, mbi hai cdu hinh tin hiéu chudn dugc tao ciu hinh bdi thiét bi nguodi
ding c6 it nhit cing mot cdng ang ten, sao cho khic phuc dugc khoang tréng ving
phii séng gitta cic cdng ang ten va khic phuc dugc hiu Ung ria.

Pic tinh 2: Thong tin diy tin hiéu chuén 13 trj sb ban dau hodc tri sb dich chuyén
vong (Cyclic Shift) cia day tin hiéu chudn, hodc cac kiéu két hop khac cta hai diy
co s6. Cu thé 13, thong tin diy tin hiéu chun 13 cac tri sb ban dau khac hoic cac tri
s6 dich chuyén vong ciia ddy tin hiéu chuén, hoic cac kiéu két hop khéc cta hai diy
co s&, nhu dugc mo ta trén day.

Dic tinh 3: Cong ang ten khac twong Gmg v&i mdi cdu hinh tai nguyén tin hiu
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chuén st dung cdu hinh tin hiéu chuén tai nguyén khéac hoic diy tin hidu chuin khac,
nhu dugc mo ta trén day. ;

FIG. 6 13 so d6 két cAu cua thiét bi ngudi dung theo phuong an khac cla sang
ché. Nhu dugc thé hién trén FIG. 6, thiét bi ngudi ding c6 thé bao goém it nhit mot
b6 xtr 1y 301, vi du, CPU, it nhit mot dng ten thu phat 303, bd nhé 304, va it nhét
mot buyt truyén thong 302. Buyt truyén thong 302 dugc tao cAu hinh @& thuc hién
két ndi va truyén thong gitra cic thanh phin niy. Ang ten thu phat 303 c6 thé dugc
tao cdu hinh d thuc hién danh tin hiéu hoic truyén thong dit liéu véi thiét bi nat
khéc. Bo nhé 304 ¢4 thé 1a bd nhé RAM tbe dd cao, hogic c6 thé 13 bd nhé khong
kha bién (non-volatile memory), vi du, it nhdt mot bd nh¢ dia tir. Theo tiiy chon, bd
nhG 304 ¢6 thé 13 it nhat mot thiét bi luu trir duge bd tri cach xa khéi bo xir 1y 301.
B§ nhé 304 luu trit nhém ma chuong trinh, va bg xir ly duge tao cAu hinh dé goi ra
ma chuong trinh dugc luu trit trong bd nhé d8& thuc hién cac thao tac dudi day:"

nhan bg tin hiéu do dugc gui bdi tram co sd, trong do b tin hi¢u do bao
gdm ft nhat mot tin hidu do;

xac dinh chi muc cAu hinh tai nguyén tin hi¢u chuén theo bd tin hiéu do,
trong d6 chi myc cdu hinh t3i nguyén tin hiéu chun duoc sir dung dé chi béo céu
hinh tai nguyén tin hiéu chudn trong thong tin bd cdu hinh tai nguyén tin hiéu chuén;

nhan bd tin hiéu chuin dugc gui bdi tram co s, trong d6 bd tin hi¢u
chuln tuong tng véi cdu hinh tai nguyén tin hiéu chuin dugc chi bio bdi chi muc
c4u hinh tai nguyén tin hiéu chuén;

x4c dinh thong tin trang thai kénh theo bd tin hiéu chuin; va

gti chi muc cAu hinh tai nguyén tin hiéu chuin va thong tin trang thai
kénh t&i tram co sé.

Theo tuy chon, trudc khi xdc dinh, boi bo xir 1y 301, chi muc cdu hinh tai
nguyén tin hi¢u chudn theo bd tin hiéu do, thao tac dudi day con dugc thyc hién:

nhén thong tin bd cAu hinh tai nguyén tin hiéu chudn dugc gir bdi tram
co sO, trong d6 thong tin bd cdu hinh tai nguyén tin hidu chuin bao gbm it nhét hai

cau hinh tai nguyén tin hi€u chuan.
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Theo tiy chon, budce x4c dinh, bdi bd xir Iy 301, thong tin trang thai kénh theo

b6 tin higu chuén cy thé la:

xac dinh bd chi bao ma trin tién md héa PMI2 thir hai theo b tin hiéu
chuén, trong d6 by chi bdo ma trdn tién m3 héa PMI2 thir hai tuong ng v61 ma tran
tién m4 héa dugc chon tir bang ma, va bang ma duogc xac dinh theo chi muyc c4u hinh ,
tai nguyén tin hiéu chuin; va

thong tin trang thai kénh bao gbm bd chi bao ma tran tién ma héa PMI2
thir hai.

FIG. 7 14 so dd két cdu cia tram co so theo phuong 4n khéc clia sdng ché. Nhu
duoc thé hién trén FIG. 7, tram co s& c¢6 thé bao gém it nhat mot bd xt 1y 401, vi dy,
CPU, nhidu #ng ten thu phét 403, bd nhd 404, va it nhit mot buyt truyén thong 402.
Buyt truyén thong 402 duoc tao ciu hinh dé thuc hién két ndi va truyén thong gitta
c4c thanh phin nay. Ang ten thu phdt 403 c¢6 thé dugc tao céu hinh dé thyc hién
d4anh tin hiéu hodc truyén thong dir liéu v&i thiét bi nut khac. B6 nhé 404 c6 thé 13
bd nhd RAM tdc dd cao, hodc c¢6 thé 13 bd nhé khong kha bién, vi du, it nhat mot b
nhé dia tir. Theo tiy chon, bd nhd 404 ¢6 thé 13 it nhit mot thiét bi luu trir duge bd
tri cach xa khoi bd xtr Iy 401. B6 nhd 404 Iuu trit nhém ma chuong trinh, va bd xtr
Iy duogc tao cu hinh dé goi ra ma chuong trinh dugc luu trit trong by nhé dé thuc
hién céc thao tac dudi day:

guri bd tin hiéu do téi thiét bi ngudi dung, trong d6 b tin hi¢u do bao
gdm it nh4t mot tin hidu do, sao cho thiét bi ngudi dung x4c dinh dugc chi muyc cdu
hinh tai nguyén tin hiéu chun theo bd tin hiéu do, trong d6 chi muc cdu hinh tai
nguyén tin hiéu chuin dwoc sir dung dé chi bao chu hinh tai nguyén tin hi¢u chuan
trong thong tin bd cdu hinh tai nguyén tin hiéu chuén;

guri it nh4t hai bo tin hidu chudn t6i thiét bi ngudi ding, trong d6 it nhit
hai b6 tin hiéu chudn nay tuong tng vé6i it nhit hai cAu hinh t3i nguyén tin hiéu
chudn duoc bao gdm trong thong tin bd cAu hinh tai nguyén tin hiéu chuén; va

nh4n chi muc cAu hinh t3i nguyén tin hiéu chuan va thong tin trang thai

kénh dugc giri boi thiét bi ngudi ding, trong d6 thong tin trang thai kénh duge thu
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nhan béi thiét bi ngudi ding theo cAu hinh t3i nguyén tin hiéu chudn duge chi bao
b&i chi muc céu hinh tai nguyén tin hiéu chuén.
Theo tiy chon, bd xir Iy 401 con bao gdm budc:
giri thong tin bo cAu hinh tai nguyén tin hiéu chuén t&i thiét bi ngudi
dung, trong d6 thong tin bd cAu hinh tai nguyén tin hiéu chuin bao gdm it nhét hai
cAu hinh tai nguyén tin hiéu chuén.

FIG. 8 1a Iuu d6 ctia phuong phép théng bio trang thai kénh theo mot phuong 4n
ctia sang ché. Nhu duoc thé hién trén hinh v&, thi tuc cia phuong phép thong béo
trang thai kénh theo phuong 4n nay cé thé bao gdm budc: |

S501. Thiét bi ngudi dung nhin b tin hiéu do dugc giri boi tram co s6.

Cu thé 13, bo tin hiéu do bao gdm it nhat mot tin hidu do. Can chi r5 ring:

Theo c4ch thirc thuc hién tity chon th& nhét, tin hidu do 12 tin hiéu chuén dic thu

cha t& bao CRS (Cell-Specific Reference Signal) hoic tin hiéu chun théng tin trang
thai kénh CSI RS (Channel State Information Reference Signal). Tin hiéu CRS c6
thé hd tro cAu hinh céng ang ten ddc thu cua t& bao, va dugc nhén bai tt ca cac thiét
bi ngudi dung trong té bao nay. Vi du, tin hiéu CRS c6 thé 13 tin hiéu chuén tuong
ung voi céng ang ten 0, 1, 2, hodc 3 trong hé théng LTE R8. Tin hiéu CSI RS hd trg
su truyén phat tin hiéu trén céng ang ten dic thu cla té bao va sy nhén tin hiéu trén
cdng ang ten dic thi cua thiét bi ngudi ding. Vi du, tin hiéu CSI RS c6 thé 1 tin
hiéu chudn tuong tmg véi cbng 3ng ten 15, 16, ..., hodc 22 trong hé théng LTE R10.
CAn chi r6 ring tin hiéu CRS hodc tin hiéu CSI RS khong bi gi6i han bai hé thdng
LTE hién tai.

Theo cach thic thuc hién tuy chon thir hai, tin hi€u do 1a tin hiéu déng b hoa.
Tin hiéu ddng bd héa dugc sir dung dé thuc hién ddng bd thoi gian va tan sd. Mot
trong s6 nhidu diy tin hiéu ddng bd héa tiry chon hodc di biét dugce anh xa téi bd
thanh phin tai nguyén cua tin hiéu ddng bd héa. Theo ddy tin hiéu ddng bd héa tiy
chon hodc da biét, thiét bi ngudi ding c6 thé thuc hién dong b thdi gian va tn sd
bang cach do tin hiéu ddng b6 héa.

Cu thé 13, tin hiéu ddng bd hoa c6 thé dugc giri trén it nhit mot bo thanh phin
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tai nguyén theo cach riéng biét. Vi du, néu sir dung cu triic khung trong hé théng

LTE lam vi dy, thi it nh4t mot bd thanh phin tai nguyén c6 thé dugc thé hién boi
déng thirc (1) hoic (2). Bb ba (kL) biéu thi vi tri cia thanh phan t3i nguyén

duoc stir dung cho tin hi¢u déng bd hda, trong d6 &, I, va s 14n luot 1 chi muc
séng mang phu, chi muc k¥ hiéu OFDM, v chi myc khe thoi gian ctia thanh phan

t4 nguyén; Vs chi chidu dai ctia diy tin hidu ddng b héa.
Cu thé 13, trong mdi bd thanh phan tai nguyén, tin hiéu ddng bd héa giri diy tin
hiéu ddng bd héa. Diy tin hiéu déng bod héa c6 thé 13 ddy Zadoff-Chu (goi tit 1a ZC).

Néu st dung Vs =62 1am vi dy, thi ddy tin hidu ddng bé héa 1a diy ZC dugc thé

hién boi déng thire (3), hodc diy ZC dich chuyén vong (Cyclic Shift) dugc thé hién
boi ding thirc (4). Tham s& # 1 chi muc gbc cua diy ZC, va tri s6 ctia n c6 thé 13,
vi du, 25, 29, hodc 34; tham s§ v 14 tri s6 dich chuyén vong, va tri s ciiané ¢ thé
13, vi dy, s6 nguyén duong nhu 3 hoic 6.

Theo tiy chon, diy tin hiéu ddng bd hda ciling c6 thé 1a ddy m hoic diy Vang
hodc su két hop ctia ching, va khong dugc liét ké tiép & day.

Cu thé 13, ddy tin hiéu ddng bd hoa c6 thé dugc anh xa theo cach riéng biét téi
c4c b thanh phin tai nguyén khac. Néu sir dung ddy ZC c6 chidu dai 13 62 1am vi dy,
thi 62 thanh phin trong diy niy c6 thé dugc 4nh xa 14n luot t6i 62 vi tri thanh phan

(k,l,n

tai nguyén. Vi du, thinh phan diy trong vi tri RE y trong bo thanh phin tai

SS v

nguyén Si dugc thé hién boi ding thic (5) hodc déng thic (6), trong d6 “iova Vi

14n luot 14 tri sd chi muc géc va tri s6 dich chuyén vong cua ddy ZC dugc st dung
cho tin hi¢u ddng bd hoa trén bd thanh phin tai nguyén . Tin hiéu ddng bd héa
trén bo thanh phan tai nguyén khac 5 c thé sir dung tri s6 chi muc gbc khac
hoic tri s& dich chuyén vong khac hoidc su két hop cua chiung. Can chi 18 ring %
hodc % khéc hoic su két hop (%) ctia ching c6 thé tuong ng véi doan théng

tin khac, sao cho tin hi¢u ddng bd héa duge giri trén cac b thanh phan tai nguyén
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khac mang théng tin khéc.

Theo cach thirc thuc hién tuy chon thir ba, tin hiéu do 13 kénh phat rong. Kénh
phat rong duoc sir dung dé giri thong bao phét rong. Thong bao phat rong c6 thé bao
gdm, vi du, bang tn hé thdng, sb khung hé théng, théng tin chi bio cAu hinh kénh
vat 1y, hodc su két‘ho'p cua chung. |

Cu thé 13, kénh phat rong c6 thé dugce giri trén it nhat mot b thanh phan tai
nguyén theo cach riéng biét. Vi du, néu sir dung chu tric khung trong hé théng LTE
1am vi du, thi it nhit mot bo thanh phan tai nguyén c6 thé dugc thé hién béi cac ding

k,l,ns;nf)

thire (7) va (8) hodc céc dang thic (9) va (10). Bo tir ( chi vi tri ctia thanh

N
A

phén tai nguyén dugc sit dung cho kénh phat rong, trong d6 k. I, ™ va s 1an

luot 1a chi muc séong mang phy, chi muc ky hiéu OFDM, chi muc khe thoi gian, va

s6 khung hé thdng cua thanh phan tai nguyén; Jo# i , va cac khoang tri s6 cia tit
ca cc tham s j, jo, va j; 12 tir 0 t6i 4N—1. S6 nguyén duong N trong céc dang thirc
tir (7) t6i (10) c6 thé 13 1 hoic sb nguyén duong 16n hon 1.

Cu thé 13, kénh phét rong dugc giri boi mdi nhém thanh phﬁn tai nguyén cé thé
dugc anh xa t6i bo thanh phan tai nguyén twong tng sau khi trai qua mi héa kénh
(bing cach st dung mi chdp hodc mi Turbo) va diéu bién. Ngoai ra, trudc khi ma
hoa kénh, m3 kiém tra d6 du vong (cyclic redundancy check, goi tit 13 CRC) c6 thé
dugc nbi thém vao thong bao phat rong.

Theo tuy chon, cac kénh phat rong trong cac bg thanh phan tai nguyén khac cb
thé mang thém thong tin bd sung theo cach riéng biét ngoai thong tin phat rong hé
théng. Theo tity chon, cach thirc thyc hién c6 thé 1a:

Céch thirc thyc hién 1: Thong tin bd sung va thong tin phéat rong tao thanh thong
bao phat rong, va trdi qua quy trinh xir Iy nhu ma hoéa kénh.

Céch thirc thuc hién 2: Thong tin bd sung dugc biéu thi béi mang che (Mask)
CRC khac. Cu thé 13, bit kiém tra CRC tuong tmg v&i thong bao phat rong duge
mang trong kénh phat rong 1a P», n=0, 1, 2, ..., Ncre—1, va mang che CRC tuong

tmg v&i thong tin chi bdo 14 *, n =0, 1, 2, ..., Nege—1. Do d6, sau khi x4o tron
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mang che CRC, diy bit dugc thé hién boi déng thic (11) s€ dugc tao ra.

Vi du, khi Ncge = 16 hoic 24, bén mang che CRC khac c6 thé dugc thé hién 1an
lugt boi cac dang thie tir (12) t6i (15).

Cén dic biét luu ¥ rdng ba cach thirc thuc hién néu trén chi thé hién ba dang tin
hiéu do cu thé dugc dé xuét theo phuong 4n ndy cia sang ché. Tuy nhién, dang ciia
tin hi€u do khong bi gidi han ¢ day, va khong dugc liét ké toan bo & day.

S$502. Thiét bi ngudi dung xac dinh duoc chi muc cAu hinh tai nguyén tin hiéu
chuén theo b6 tin hidu do.

Can chi 15 ring chi muc cAu hinh t3i nguyén tin hiéu chudn dugc sir dung dé chi
béo ciu hinh tai nguyén tin hiéu chuén trong thong tin bd cdu hinh tii nguyén tin
hidu chudn. Néi chung, mdi tin hiéu chuin turong tng véi mot céng ang ten. Bang
phuong phép binh phuong nhd nhét (Least Square, goi tit 13 LS), phuong phép sai
's6 binh phuong trung.binh nhé. nhit (Minimum Mean Squared Error, goi tit 13
MMSE), hoidic phuong phép tuong tu, viéc danh gid kénh trén cdng ing ten tuong
g c6 thé duoc thu nhan theo vi tri thinh phin tai nguyén bi chiém béi mdi tin hiéu
chuén trong ludi tai nguyén ciia cong 3ng ten tuong Ung.

Cu thé 13, cAu hinh tai nguyén tin hiéu chuén c6 thé bao gdm thong tin nhu sd
luong cbng dng ten duoc h tro, chu ky g tin hiéu chuin va do dich chuyén trong
chu k¥ gtri, vi trf RE bi chiém béi tin hidu chuén, hoidc diy tin hidu chuan. Vi tri RE
bi chiém bdi tin hiéu chuén hodc dic tuyén tan sd-thoi gian (pattern) cua tin hi€u
chuén duoc goi chung 13 c4u hinh tin hiéu chuin. Néu sir dung cng 8 ing ten 1am vi
du thi céc vi trf RE tuong tng véi cdng 8 ing ten trong cdc ciu tric khung FS1 va
FS dugc thé hién 14n lugt trén FIG. 2a va FIG. 2b. Néu s dung céng 16 ang ten lam
vi du thi c4c vi tri RE twong tmg vé&i cdng 16 3ng ten trong cdc ciu tric khung FS1
va FS dugc thé hién 1an luot trén FIG. 3a va FIG. 3b. Néu st dung FIG. 3a 1am vi du
thi c4c vi tri RE duoc biéu thi bang céc chit s§ 0, 1, ..., 7 trén hinh nay 13 céc vi tri bi
chiém bdi céc tin hiéu chudn.

Cu thé 13, tin hiéu chudn giri diy tin hiéu chuln trén bd thanh phan tai nguyén bi

chiém. Theo tiy chon, ddy tin hidu chuén c6 thé 13 ddy ZC hoic diy m, hodc c6 thé
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thu nhan duoc theo su két hop ciia hai diy co so hoic theo ddy m gid ngiu nhién,
hodc theo céch tuong tu.

Vi dy, déy tin hidu chudn c6 thé duoc tao ra theo diy m gia ngiu nhién, ching
han nhu dugc thé hién trong cic ding thire tir (16) t6i (19), trong d6 " 14 sb khe
thoi gian trong khung vo tuyén, va ! 13 sd ky hiéu OFDM trong khe thdi gian. Tri
s6 ban dAu cta diy m gia nglu nhién @ ¢6 thé duoc thibt 1ap theo phuong 4n cu
thé.

Theo tuy chon, ddy tin hi€u chuén c6 thé duge thu nhan bang cach dich chuyén
vong theo ddy gdc, vi du, dugc thu nhan theo ding thirc (20). Diy co s& duge tao ra

r.(n) = x, (nmod NS

theo ) , trong do x,(n) la day géc cta tri sd chi muc gdc u,

Nes 13 chidu dai ctia ddy tin hidu chudn, va v 14 tri s6 CS.
Theo tiry chon, dy tin hidu chuin c6 thé dugc thu nhan theo sw két hop clia hai

jam
=¢’

ddy co so, vi du, duoc thu nhén theo dang thuc (21), trong d6 " (m) va
a=2mn,/M,0<n, <M

Theo tiy chon, thong tin bd cdu hinh tai nguyén tin hiéu chuin c6 thé duoc giri
boi tram co 6 tGi thiét bi ngudi dung khi hodc trudce khi bude S501 duge thuc hién.
Cu thé 13, tram co s& c6 thé thong bao cho thiét bi ngudi ding vé thong tin bd cau
hinh tai nguyén tin hiéu chudn bing cich st dung tin hiéu 16p cao hon nhu tin hiéu
RRC hoic thong tin didu khién lién két xuéng DCL.

Thoéng tin bd ciu hinh tii nguyén tin hiéu chuén ciing ¢6 thé dugc dinh trudc va
dugc biét boi ca thiét b ngudi dung va tram co s6.

Thong tin bd ciu hinh tai nguyén tin hiéu chuén bao gbm it nhét hai ciu hinh tai
nguyén tin hiéu chuén. Lién quan dén Bang 4, Bang 4 13 dang biéu thi cta thong tin
bd cAu hinh tai nguyén tin hiéu chuin. Nhu dugc thé hién trong bang ndy, c6 tAm
c4u hinh tai nguyén tin hiéu chuin khac nhau trong bang. C4u hinh tii nguyén tin
hiéu chuén cé thé bao gdm it nhét thong tin cbng ing ten va thong tin cAu hinh tin
hiéu chuén, trong d6 théng tin ciu hinh tin hidu chuin dugc sir dung dé chi bao

thanh phan tai nguyén duoc sir dung @ giri tin hidu chuln trén cdng ing ten, va
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thong tin cdng dng ten 1a s§ lugng cdng ang ten trong tmg véi mot trong s6 cac cau
hinh tin hiéu chuén.

Theo tiy chon, thong tin bd cAu hinh tai nguyén tin hiéu chuén cé thé con bao
gdm thong tin diy tin hidu chudn. Vi dy, nhu dugc thé hién trong Bang 5, cc chi
muc ciu hinh tai nguyén tin hi¢u chuén 0, 1, 2, va 3 hd trg bdn céng ang ten, va
cling sir dung cu hinh tin hiéu chun 0. Nghia 13, ching chiém gitr cing thanh phan
tai nguyén nhung cac ddy tin hiéu chuén khéc 0, 1, 2, va 3. C4c ing ten tuong Ung
v6i cac ddy tin hidu chudn khac 0, 1, 2, va 3 ¢6 thé dugc thuc hién bing cich sir
dung céc chum séng khéc, va cac chim séng khac nay co thé truc giao véi nhau.
Mot mat, nho st dung cung thanh phén tai nguyén nén c6 thé tranh dugce viée chiém
gilt qua nhiéu tai nguyén tan sb-thoi gian, nhor d6 tiét kiém mdt cach c6 hiéu qua chi
phi. Mat khac, viéc gt cac ddy tin hiéu chudn khac 0, 1, 2, va 3 bdi cac chum song
Kkhéc nay c6 thé giam nhidu gitta cAc tin hidu chudn khac mot cach c6 hidu qua, nho
d6 nang cao dugc d6 chinh xac danh gid kénh va bao ddm d¢ chinh xac ctia phép do
CSL

Cu thé 13, cAu hinh tai nguyén tin hiéu chuén cé thé c6, nhung khong bi gidi han
bdi, cac déc tinh sau day:

Dic tinh 1: C4c nhém cdng ing ten tvong Gng véi hai cdu hinh tai nguyén tin
hiéu chuén c6 it nhat cing mot cdng dng ten. Cu thé 13, néu sir dung thong tin ciu
hinh tai nguyén tin hiéu chuén trong Bang 4 lam vi du, thi céac cAu hinh tin hiéu
chuén tuong mg v&i thong tin cdu hinh tin hidu chudn c6 thé twong g véi cac
nhém cbng dng ten khac. Nhu dugc thé hién trong Bang 6, ¢t mdi hai nhém céng
ang ten lién ké trong céc nhém cdng 4 ing ten lai ¢6 hai cdng 3ng ten gibng nhau, va
¢t mdi hai nhém cbng ang ten 1ién k& trong cac nhém cong 8 ang ten lai c6 bon
cdng ang ten gidng nhau. Mot mat, hé thdng nay cé thé hd trg nhiéu cdng ang ten
hon. Mit khac, mdi hai cAu hinh tin hiéu chuin dugc tao cdu hinh bdi thiét bi ngudi
dung c6 it nhit ciing mot cong Ang ten, sao cho khéc phuc duoc khoang tréng ving
phu séng gifta cac cbng 3ng ten va khic phuc duoc hidu tng ria.

Dic tinh 2: Thong tin ddy tin hiéu chuén 13 trj s6 ban dau hoic tri s6 dich chuyén
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vong (Cyclic Shift) cua diy tin hiéu chudn, hoic cac kidu két hop khic ctia hai diy
co s&. Cu thé 13, thong tin ddy tin hiéu chuén 1 cac tri s6 ban dAu khac hodc cac tri
s6 dich chuyén vong cta diy tin hiéu chudn, hodc cac kiéu két hop khac cua hai ddy
co s&, nhu duge md ta trén day.

Pic tinh 3: Céng érig ten khac tuong mg v&i mdi cdu hinh tai nguyén tin hiéu
chudn sir dung cu hinh tin hiéu chudn tai nguyén khac hoic dy tin hidu chuén khéc,
nhu dugc mo ta trén day.

Cu thé 13, d6i v6i dang tin hidu do khac & bude S501, thiét bi ngudi ding x4c
dinh dugc chi muc cdu hinh tai nguyén tin hiéu chuan theo bo tin hidu do theo céac
cach thire thuc hién cu thé dudi day:

Dang 1: Tin hiéu do 13 tin hidu chudn dic thu cia té bao CRS hoic tin hidu
chuén thong tin trang thai kénh CSI RS, va chi muc cdu hinh tai nguyén tin hiéu
chudn bao —gém b6 chi bao hang thir nhat RI; va/hoic bd chi bdo ma trdn tién ma héa
thtr nhat PMI,. Cu thé 13, viéc x4c dinh, boi thiét bi nguoi ding, bd chi bdo hang thir
nhat RI; vi/hodc bd chi bio ma tran tién ma héa thir nhat PMI, theo tin hiéu CRS
hoéc tin hiéu CSI RS bao gém cac budc:

thu nhan duoc, béi thiét bi ngudi ding, tri sé danh gia kénh theo tin hidu
CRS hodc tin hiéu CSI RS; va ,

thu nhan dugc, boi thiét bi nguoi dung, tri sb danh gia kénh, va chon ma
tran tién ma hoéa th nhat tir bang ma thir nhit theo tiéu chi dinh trudc, trong d6 ma
trin tién m3 hoda thr nhat trong tmg v6i bo chi bao hang thir nhat RI; vi/hoic bo chi
bo ma tran tién m3 hoa thir nhat PMI,.

Viéc dénh gia kénh c6 thé dugc thuc hién theo giai phéap k¥ thuit da biét, vi du,
bing cach str dung phuong phép binh phwong nho nhét (Least Square, goi tit 13 LS)
hoidc phuong phap sai sé binh phuong trung binh nhd nhit (Minimum Mean
Squared Error, goi tit 134 MMSE). )

Tiéu chi dinh trude c6 thé 13 tiéu chi nhu t8i da héa dung lugng hodc tdi da héa
thong tin qua lai hoic tdi da héa théng luong, von khong bi gidi han theo séng ché.

Bang m4 thtr nhét 13 b ma trén tién ma héa, trong d6 mbi ma tran tién ma hda
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thir nh4t dugc goi 13 tir ma, va mbi tir ma ¢ thé dugc chi bao bdi bd chi bao hang
thir nhat RT, vi/hodc bd chi bdo ma trén tién ma héa thi nhat PMI,.

Theo tiy chon, theo mdt phuong an, thiét bi ngudi dung xéc dinh réng ma tran
tién m4a héa dugc bao gém trong bang ma th nhét dugc sit dung bdi ma tran tién mi
héa tha nhét 13 ma trin tién ma hoéa trong bang mi 2 ing ten, bang ma 4 #ng ten,
hodc bang ma 8 &ng ten trong hé théng LTE R10, hoiic ma trin tién ma hda trong
bang ma 2 ang ten, bdng ma 4 dng teri, ho#c bang ma 8 dng ten trong hé théng LTE
R12. '

Theo phuong 4n ndy cua sang ché, theo tiiy chon, theo mot phuong 4n, ma trn
tién ma héa dugc bao gdm trong bang ma tht nhat 13 ma tran bién ddi Fourier roi
rac (Discrete Fourier Transform, goi tit 13 “DFT”), ma trdn Hadamard (Hadamard),
ma trdn Householder (Householder), tich s& kronecker (kronecker) ctia hai ma tran
DFT, tich sb kronecker ctia ma trdn DFT vA ma trin Hadamard, hoic tich s
kronecker cia ma trdn DFT va ma trdn Householder.

* Cén chi 3 rdng ma tran tién mi héa trong bang m3 thir nhit c¢6 thé dugc luu trix
trudc & phia thiét bi nguoi dung hodc & phia tram co s&, hodc co thé duoc tinh toan
theo céu triic cia ma tran tién ma héa, vi du, dugc tinh toan theo mdi quan hé gitta
bd chi bdo ma trin tién m3 hoa thir nhat va ma tran tién ma hoa, nhung khong bi gisi
han theo sang ché. |

Viéc chon ma tran tién mi héa theo danh gia kénh béng cach str dung ti€u chi
dinh truée 12 giai phap k¥ thuat d3 biét, va khéng duoc mé ta tiép & day. '

Su tuong Ung gitta bd chi bdo hang thi nhit RI; vd/hodc bd chi bdo ma tran tién
mi héa thir nhit PMI; dugc bao gdém trong chi muc ciu hinh ti nguyén tin hiéu
chuén va thong tin cAu hinh tai nguyén tin hiéu chuén cé thé duoc dinh trudc hoic
c6 thé dugce thong bao bdi tram co s& téi thiét bi nguodi dung béng cach s dung tin
hidu 16p cao hon nhu tin hiéu RRC hogc thong tin didu khién lién két xuéng DCI,
dugc thé hién cuy thé trong Bang 1 hoic Bang 2.

Thiét bi ngudi ding c6 thé thu nhan cAu hinh tai nguyén tin hidu chuin tuong

ung theo su tuong Ung nay va theo bd chi bao hang thur nhit RI1 va/hodc bd chi bao
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ma trin tién ma héa thir nhit PMI1 d3 x4c dinh, dugc bao gém trong chi muc cau
hinh tai nguyén tin hiéu chuén.

Tiép theo, tin hidu chuin dic thu cia té bao CRS hoic tin hi¢u chudn thong tin
trang thai kénh CSI RS dugc chi dinh béi cdu hinh tai nguyén tin hidu chuin dic thu
trong thong tin bd cdu hinh tai nguyén tin hidu chuan. Vi du, tin hiéu CRS hoic tin
hiéu CSI RS luén dugc chi dinh bing c4ch str dung ciu hinh tii nguyén tin hiéu
chuén tht nhét trong thong tin bd cdu hinh tai nguyén tin hiéu chuin.

Dang 2: Tin hiéu do 1a tin hiéu ddng bd hoa, va chi muc cau hinh tai nguyén tin
hiéu chuén 13 bd nhan dang tai nguyén dugc mang trong tin hiéu ddng bd hoéa hoic
lién quan dén vi tri tai nguyén cuda tin hiéu déng bd hoda, trong d6 bd nhan dang tai
nguyén dugc mang trong tin hiéu ddng bd héa hodc lién quan dén vi tri tai nguyén
ctia tin hidu ddng bd hoa chi béo cAu hinh tai nguyén tin hiu chuin trong thong tin
bd cAu hinh t3i nguyén tin hiéu chudn. Theo tiiy chon, bd nhan dang tai nguyén khac.
dugc mang trong tin hi¢u déng b6 hoa dugc biéu thi bdi ddy tin hiéu déng bo hda
khac. Cu thé 13, b nhan dang tai nguyén c6 thé dugc biéu thi boi ddy tin hiéu dong
b6 hoda khac. Vi duy, nhu d3 néu trén, day tin hi¢u déng bo hoéa la day ZC, va do do,
bd nhén dang tai nguyén khéac co thé tuong tmg vdi tri sb chi myc gbc khac hoic tri
s6 dich chuyén vong khéc ctia diy ZC. Vi du, nhu di néu trén, ddy tin hidu ddng bo
héa 1a ddy m hodc ddy Vang hodc su Kkét hop cia ching, va do dd, by nhén dang tai
nguyén khéc c6 thé twong ting véi diy m hoic diy Vang khac, hoic su két hop cia
chung, hodc tri sb ban diu khac cua chung, hodc tri sb dich chuyén vong khac cua
chung.

Thiét bi ngudi dung c6 thé x4c dinh tryc tiép, bang cach do va xac dinh kénh
ddng bd héa cb didu kién kénh thudn loi déi voi thiét bi ngudi ding, chi muc cdu
hinh tai nguyén tin hiéu chun trong tmg vai tin hidu do theo tin hiéu ddng bo hoa
hodc bd nhén dang tai nguyén cta tin hi¢u ddng bo hoa. Viée thuc hién déng b0 thoi
gian hodc tAn sb bang cach sir dung ciu tric cia tin hiéu ddng bo héa va diy tin hicu
ddng bd hoa twong tng 13 giai phap k¥ thuat di biét, va khong duge mo ta & day.

Ngoai ra, viéc chon tin hiéu dong b héda c6 dicu kién kénh thudn loi doi véi thiét bi
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ngudi dung cod thé duoc thuc hién dua trén cong suét thu, va khong bi gidi han &
day.

Dang 3: Tin hiéu do 13 kénh phat réng. Chi muc cAu hinh tii nguyén tin hiéu
chuén 13 bd nhan dang tai nguyén duoc mang trong kénh phat rong hoic lién quan
dén vi trf tai nguyén cta kénh phét rong, trong d6 by nhan dang tai nguyén duoc
mang trong kénh phét rong hodc lién quan dén vi tri tai nguyén ctia kénh phét rong
chi bao cAu hinh tai nguyén tin hiéu chuén trong thong tin b cdu hinh tai nguyén tin
hiéu chuén.

Theo tily chon, bd nhan dang tai nguyén dugc mang trong kénh phét rong c6 thé-
dugc mang trong thong bdo phat rong ctia bg thanh phan tai nguyén khac, trong d6
thong bao phat rdng cuia by thanh phén tai nguyén khic mang bd nhin dang tai
nguyén khéc. Bing cach do va giai ma dé thu nhén dugc thong bao phat rong tuong
Gng, thiét bingudi ding ¢6 thé thu nhan dugc bo nhan dang tai nguyén tuong ung.

Theo tiy chon, bd nhdn dang tai nguyén dugc mang trong kénh phat rong dugce
bidu thi béi mang che (Mask) kidm tra d du vong (Cyclic Redundancy Check) khac.
Bing cach do va giai ma, thiét bi ngudi dung thu nhan dugc kénh phat rong twong
ung, va sau d6 thyc hién viéc kiém tra gia thiét trén mang che CRC dugc sir dung dé
thu nhin dugc mang che CRC tuong tng, sao cho thu nhan dugc bd nhédn dang tai
nguyén tuong Ung. Ngoai ra, theo hai phuong &n néu trén, thiét bi ngudi dung thu
nhan duge bd nhin dang tai nguyén c6 didu kién kénh thudn loi dbi vdi thiét bi
ngudi ding, bing cach do kénh phat rong c6 didu kién kénh thudn loi dbi véi thiét bi
ngudi dung.

Viéc thu kénh phat rong bang cach sir dung ciu triic ciia kénh phat rong va CRC
turong tng 13 giai phap k¥ thuat da biét, va khong dugc md ta & ddy. Ngoai ra, viée
chon kénh phat rong co didu kién kénh thuén loi d6i vé6i thiét bi ngudi dung co thé
duoc thyc hién dya trén cong suét thu, va khong bi gidi han & day.

Theo tuy chon, su tuong Gng gitta chi muc c4u hinh tai nguyén tin hiéu chuén va
cAu hinh tai nguyén tin hiéu chuin dugc chi bao 13 dugc dinh trudc (Predefined)

hozic dugc thong bao téi thiét bi ngudi ding bing cach st dung tin higu 16p cao hon
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hoic thong tin didu khién lién két xuéng DCI.

S503. Thiét bi nguoi dung nhén b tin hiéu chuén dugc gl bdi tram co s, trong
d6 bo tin hidu chuln twong tmg véi cAu hinh tai nguyén tin hiéu chun dugc chi béo
boi chi muc cAu hinh tai nguyén tin hidu chuén.

Cu th8 13, thit bi ngudi dung c6 thé chi nhan bd tin hidu chuln tuong tng véi
cAu hinh tai nguyén tin hidu chudn dugc chi béo bdi chi muc cdu hinh tii nguyén tin
hiéu chuén.

S504. Thiét bi nguoi ding x4c dinh thong tin trang thai kénh theo bd tin hiéu
chuén.

Cu thé 13, thong tin trang thai kénh c6 thé bao gém CQI, PMI, hoac RI. Viéc xéc
dinh, boi thiét bi ngudi ding, thong tin trang thai kénh CSI theo b tin hiéu chudn c6
thé bao gbm cac budc:

“thu nhén, boi thiét bi ngudi dung, tri sb danh gia kénh theo bd tin hiéu
chuén; va
x4c dinh, boi thiét bi nguoi dung, CSI dya trén tiéu chi dihh trudc va
theo tri s6 danh gia kénh thu nhén dugc.

Tiép theo, cach thirc thuc hién cu thé viéc x4c dinh, bdi thiét bi ngudi dung,
thong tin trang thai kénh theo bd tin hiéu chudn c6 thé 1a:

x4c dinh bd chi bio ma tran tién m3 héa PMI2 thir hai theo bo tin hiéu
chuén, tron‘gr d6 bd chi bao ma tran tién ma hda PMI2 thit hai tuong ing v6i ma tran
‘tién ma hda dugce chon tir bang ma th hai, bdng ma thr hai dugce xac dinh theo chi
muc cu hinh tai nguyén tin hiéu chudn, va thong tin trang thai kénh bao gdm bo chi
b4o ma trin tién ma héa PMI2 thir hai.

Cu thé 13, bang m3 thtr hai c6 thé duoc x4c dinh theo chi muc cdu hinh tai
nguyén tin hi¢u chuén. Vi du, cac bang ma khéac c6 thé duoc xac dinh theo su tuong
tng gifta chi muc cdu hinh tai nguyén tin hiéu chudn va bang ma, trong d6 su tuong
mg ndy dugc thé hién trong Bang 3, trong d6 Cy; c6 thé 12 bang mi i™ ciia N cbng
ang ten, trong d6 N=4 hodc 8.

Néu str dung bang mi 4 &ng ten 1am vi dy, thi ma tran ti€én ma hoa trong Csy c6
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thé 12 ma tran trong bang m3 4 ang ten trong hé thdng LTE nhu hé théng R8 hoic -

R11, va ma trén tién mi hoa trong Cy; c6 th8 duoc thé hién boi déng thirc (22), trong

d6 cac ma tran W, va Wi ¢6 thé 1An lugt 1a ma trén trong C,o va ma trn trong
T T T T 7T
p 0="—\— = o=m=,=, ..,
Caj,vad %% 1a céc pha. Vidy, 64 3216 2 4

Theo tuy chon, theo mdt phuong 4n, ma tran tién ma hoa dugc bao gém trong
bang ma tha hai 1a ma trdn DFT bién dbi Fourier roi rac, ma trin Hadamard
Hadamard, ma trin Householder Householder, tich sd kronecker kronecker cta hai
ma tran DFT, tich s6 kronecker ctia ma trdn DFT va ma tran Hadamard, hoic tich sb
kronecker ctia ma trdn DFT va ma tran Householder.

Ngoai ra, viéc danh gia kénh c6 thé dugc thuc hién theo giai phap k¥ thuat di
biét, vi du, bang cach sit dung phuong phép binh phuwong nhé nhét (Least Square,
goi tét 13 LS) hodc phuong phép sai s& binh phwong trung binh nhé nhét (Minimum
Mean Squared Error,goi tit 14 MMSE). Tiéu chi dinh trudc c6 thé 13 tiéu chi nhur tdi
da héa dung lugng hodc tdi da héa thong tin qua lai hodc t61 da hoa thong lugng,
von khong bi gidi han theo sang ché. Viéc chon ma tran tién m3 hoa theo dénh gia
kénh bing cach sir dung tiéu chi dinh trudc 13 giai phap k¥ thuit da biét, va khong
dugc mo ta tiép & day.

CAn chi 13 ring ma trin tién mi héa trong bang ma thir hai c6 thé dugc luu trit
trude & phia thiét bi nguoi dung hodc ¢ phia tram co sd, hodc co thé dugc tinh toan
theo clu triic ciia ma tran tién ma hoa, vi du, duogc tinh toan theo mdi quan hé giita
bd chi bao ma tran tién ma hoa thir hai va ma trén tién ma hoa, nhung khong bi giéi
han theo sang ché.

S505. Thiét bi ngudi dung giri chi muc cu hinh tai nguyén tin hiéu chuan va
thong tin trang thai kénh t&i tram co sé.

Theo thy chon, thiét bj ngudi ding c6 thé giri chi muc cdu hinh tai nguyén tin
hiéu chuén va thong tin trang thai kénh t&i tram co s& theo cach riéng biét trén cung
khung phu hodc trén cac khung phu khac.

Tiép theo, theo tity chon, khoang thoi gian giri chi muc cu hinh tai nguyén tin
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hiéu chuén dai hon khoang thoi gian giri théng tin trang thai kénh. Chi muc cdu hinh
tai nguyén tin hi€u chuén trén thyuc té dugc st dung dé chi bao tin hiéu chudn phép
do CSI, tin hiéu do no6i chung cé tuong quan khong gian, tuong quan thoi gian, hodc
tuong quan tan s6 manh hon cdng #ng ten tuong Ung véi bd tin hidu ndy, va trang
thai kénh thay dbi twong ddi cham. Do d6, quing hoic khoang thdi gian giri chi muc
cAu hinh tai nguyén tin hiéu chudn c6 thé dai hon, sao cho tiép tuc gidm dugc chi phi
tai nguyén tan sd-thdi gian bi chiém dung @ giri cua tin hidu do va gidm mitc do
phtrc tap cia viéc thuc hién bdi UE.

Theo phuong 4n ndy cia sang ché, tram co s& giri bo tin hidu do t6i thiét bi
ngudi dung, va thiét bi ngudi dung x4c dinh chi muc cdu hinh tai nguyén tin hiéu
chuén thich hop cuc bo theo bo tin higu do, tfong d6 chi muc cdu hinh tai nguyén tin
hiéu chudn dugc sir dung dé chi bao cAu hinh tai nguyén tin hiéu chuin trong théng
tin bo ciu hinh t3i nguyén tin hiéu chudn. Khi tram co s& giri bo tin hidu chuin ra
ngoai, thiét bi ngudi dung chi thu nhdn duge bd tin hi¢u chudn tuong Ung vdi ciu
hinh tai nguyén tin hiéu chudn duoc chi béo bdi chi muc cdu hinh tai nguyén tin higu
chudn, va sau d6 x4c dinh thong tin trang thai kénh theo b tin hiu chuin va thong
béo thong tin trang thai kénh t6i tram co s&. Diéu niy c6 thé tiét kiém chi phi tai
nguyén tan s6-thoi gian mot cach co hiéu qua, va giam mot cach c¢6 hi¢u qua muc 4o
phuc tap cia phép do CSI dugc thuc hién boi thiét bi ngudi dung hodc ning cao do
chinh xé4c héi tiép CSL.

FIG. 9 14 luu d6 cia phuong phap thong bio trang thai kénh khic theo mot
phuong 4n cla sang ché, trong d6 phuong phép ndy c6 thé bao gdbm cac budc:

S601. Tram co s& giri thong tin bd cAu hinh tai nguyén tin hiéu chuin tdi thiét bi
nguoi dung.

Cu thé 13, tram co s& c6 thé thong bao cho thiét bi ngudi ding vé thong tin b
cAu hinh tai nguyén tin hi¢u chuin bang cach sir dung tin hiéu 16p cao hon nhu tin
hiéu RRC hoic thong tin diéu khién lién két xudng DCL.

Thong tin bd cAu hinh tai nguyén tin hiéu chuén cling co thé dugc dinh trude va

duogc biét bai ca thiét bi ngudi dung va tram co sé.
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Thong tin bd cAu hinh tai nguyén tin hidu chudn bao gdm it nhat hai cdu hinh tai
nguyén tin hiéu chuén. Lién quan dén Bang 4, Bang 4 1a dang bidu thi ctia thong tin
bd cAu hinh tai nguyén tin hiéu chudn. Nhu dugc thé hién trén bang nay, c6 tim ciu
hinh tai nguyén tin hidu chudn khac nhau trong bang. Céu hinh tai nguyén tin higu
chudn c6 thé bao gdm it nhit thong tin cdng ang ten va thong tin cAu hinh tin hidu
chudn, trong d6 thong tin ciu hinh tin hiéu chudn duoc st dung dé chi béo thanh
phan tai nguyén duoc sir dung dé giri tin hiéu chudn trén cdng ang ten, va thong tin
cdng ang ten 13 sb lwong cbng dng ten tuong g v6i mot trong sé cac ciu hinh tin
hiéu chuén.

Theo tuy chon, thdng tin bd cu hinh tai nguyén tin hiéu chuén c6 thé con bao
gbm thong tin diy tin hiéu chuin. Vi dy, nhu dugc thé hién trong Bang 5, cc chi
muc cdu hinh tai nguyén tin hiéu chuén 0, 1, 2, va 3 hd trg bdn cdng ang ten, va
cing sir dung cdu hinh tin hiéu chudn 0. Nghia 13, ching chiém gitt cing thanh phan
tai nguyén nhung cac diy tin hiéu chuan khac 0, 1, 2, va 3. C4c ing ten tuong Ung
v6i cac day tin hiéu chuén khac 0, 1, 2, va 3 6 thé dugc thuc hién bing cach sir
dung cac chim séng khéc, va cac chim séng khac ndy cé thé truc giao véi nhau.
Mot mit, nhdr str dung cing thanh phin tai nguyén nén c6 thé tranh duge viée chiém
gitt qua nhidu tai nguyén tin sd-thoi gian, nhd d6 tiét kiém mot cach ¢ hiéu qua chi
phi. Mat khac, viéc gt cac day tin hiéu chudn khéc 0, 1, 2, va 3 béi cac chum séng
khac ndy c6 thé giam nhidu gifta cac tin hiéu chuin khac mdt cach c6 hidu qua, nhd
d6 ning cao dugc do chinh xac danh gia kénh va bdo dam do chinh xac ctia phép do
CSL

Cu thé 13, cAu hinh tai nguyén tin hiéu chuén c6 thé c6, nhung khong bi gii han
bdi, cac dic tinh sau day:

Dic tinh 1: C4c nhém cbng ang ten twong tmg v&i hai cdu hinh tii nguyén tin
hiéﬁ chudn c6 it nh4t cing mot cdng 3ng ten. Cu thé 13, néu str dung thong tin cu
hinh tai nguyén tin hiéu chudn trong Bang 4 lam vi du thi c4c ciu hinh tin hiéu
chuén turong tmg véi thong tin cu hinh tin hiéu chudn c6 thé tuong Ung vdi cac

nhém cdng ang ten khic. Nhu duoc thé hién trong Bang 6, ¢t mdi hai nhém cdng
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ang ten lién k& trong cic nhém cdng 4 ang ten lai c6 hai cdng ing ten gidng nhau, va
cr mdi hai nhém cdng ng ten lién k& trong cic nhém cdng 8 ang ten lai c6 bén
cdng dng ten gidng nhau. Mot mat, hé théng nay c6 thé hd trg nhiéu cdng #ng ten
hon. Mat khac, mdi hai cAu hinh tin hiéu chudn duoc tao cAu hinh béi thiét bi ngudi
dung c6 it nhit cing mot cbng ang ten, sao cho khic phuc dugc khoang tréng ving
phu séng gifta cac cdng ang ten va khic phuc dugc hidu tng ria.

Dic tinh 2: Thong tin dy tin hiéu chuén 13 tri s§ ban diu hoic tri s6 dich chuyén
vong (Cyclic Shift) cia ddy tin hiéu chudn, hodc cac kiéu két hop khac cia hai diy
co s&. Cu thé 13, thong tin ddy tin hiéu chudn 14 cac tri sb ban déu khac hoic cac tri
s6 dich chuyén vong ciia diy tin hiéu chuén, hodc céc kiéu két hop khac cta hai diy
co s&, nhu duge mo ta trén day.

Pic tinh 3: Cong ang ten khéac trong tng véi mdi cdu hinh tai nguyén tin hi¢u
chudn sir dung cdu hinh tin hiéu chudn tai nguyén khac hoic diy tin hi¢u chuin khac,
nhu dugc mo ta trén day.

S602. Tram co s& giri bo tin hidu do t6i thiét bi ngudi dung.

B tin hidu do bao gdm it nh4t mot tin hidu do. Can chi r5 ring:

Theo cAch thirc thuc hién tity chon thir nhét, tin hi¢u do 1a tin hiéu chuan dic thu
cua té bao CRS (Cell-Specific Reference Signal) hoic tin hidu chuin thong tin trang
thai kénh CSI RS (Channel State Information Reference Signal). Tin hiéu CRS co
thé hd trg cAu hinh cbne ane ten dic thu cia t& bao, va dugc nhan boi tit ca cac thiét
bi ngudi ding trong t& bao nay. Vi du, tin hiéu CRS c6 thé 13 tin hiéu chudn twong
ung véi céng dng ten 0, 1, 2, hodc 3 trong hé théng LTE R8. Tin hiéu CSI RS hd trg
su truyén phat tin hi€u trén céng dng ten ddc thu ctua t& bao va sy nhén tin hiéu trén
cdng ang ten dic thu cua thiét bi ngudi dung. Vi dy, tin higu CSI RS c6 thé 13 tin
hiéu chuén tuong Ung véi céng dng ten 15, 16, ..., hodc 22 trong hé théng LTE R10.
Can chi 13 réng tin hiéu CRS hodc tin hiéu CSI RS khong bi gi6i han bai hé thdng
LTE hién tai.

Theo cach thic thyc hién tuy chon th hai, tin hiéu do 1a tin hiéu déng bd hoa.

Tin hiéu ddng bd héa dugc st dung dé thue hién ddng bd thoi gian va tan sb. Mot
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trong sb nhidu diy tin hiéu déng bd héa tiy chon hodc di biét dugc anh xa t6i bd
thanh phan tai nguyén cia tin hiéu déng bd héa. Theo day tin hiéu ddng bd héa tiy
chon hodc da bit, thibt bi ngudi ding c6 thé thyc hién ddng bd thoi gian va tan sb
‘bang cach do tin hiéu ddng bo héa.

Cu thé 13, tin hiéu ddng bd hoa c6 thé dugc giri theo cach riéng bidt trén it nhét
mdt bd thanh phan tai nguyén. Vi dy, néu st dung céu tric khung trong hé théng

LTE 1am vi dy, thi it nhit mot bo thanh phan tai nguyén c6 thé dugc thé hién béi cac
ding thirc (1) va (2). Bé ba &57) chi vi trf cita thanh phan t3i nguyén duoc si

dung cho tin hiéu d@)ng bd héa, trong d6 &, I, va s 14n luot 13 chi muc séng

'vmang phu, chi myc ky hidu OFDM, va chi muyc khe thdi gian cta thanh phin tai

nguyén; Nes chi chiéu dai ctia day tin hiéu déng b0 hoa.
~ Cu thé 13, trong mdi bd thanh phin tai nguyén, tin hiéu ddng bo hoéa glri diy tin
hidu ddng bd héa. Day tin hidu ddng bod héa c6 thé 13 ddy Zadoff-Chu (goi tit 1a ZC).

Nss =62 1am vi dy thi ddy tin hidu ddng bd héa 1a day ZC dugc thé

Néu st dung
hién boi ding thirc (3), hodic dich chuyén vong (Cyclic Shift) cia diy ZC dugc thé
hién béi ding thic (4). Tham s§ # 13 chi muc gdc cua diy ZC, va tri sb ctia nd ¢
thé 13, vi dy, 25, 29, hodc 34; tham sb v 14 tri sé dich chuyén vong, va tri s6 ctia n6
6 thé 13, vi duy, s nguyén duong nhu 3 hodc 6.

Theo tiy chon, ddy tin hiéu dong bd hoa ciing cé thé 1a diy m hodc diy Vang
hodc su két hop ctia chung, va khong dugc 1iét ké tiép o day.

Cu thé 13, ddy tin hidu ddng bd hoa c6 thé duge anh xa theo cach riéng biét t&i
c4c bo thanh phan tai nguyén khac. Néu sir dung diy ZC c6 chiéu dai 12 62 1am vi du
thi 62 thanh phin trong diy nay c6 thé 1an lugt dugc anh xa ti 62 vi tri thanh phan

tai nguyén. Vi dy, thanh phan ddy trong vi tri RE (k.Lm,) trong b thanh phin tai

SS

nguyén 14 ding thic (5) hodc ding thirc (6), trong d6 *

i va ¥ 1an luot 13 tr

s0 chi muc goc va tri s6 dich chuyén vong ctia ddy ZC dugc su dung cho tin hiéu

\ \ ss .
dong bd hda trén b thanh phan tai nguyén 5 Tin hiéu dong bd hoa trén bd thanh
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A . A . S x . X N £ r < Y ST
phan tai nguyén khac S c6 the st dung tri s0 chi muc goc khac hodc tri sO dich

chuyén vong khac hoic sy két hop ctia ching. Can chi rd ring “ hoic ' khac

hoic su két hop (%) ctia ching c6 thé tuong tmg v6i doan thong tin khac, sao
cho tin hiéu ddng bd héa duoc giri trén cac bd thanh phan tai nguyén khac mang
thong tin khéc.

Theo cach thac thuc hién tiy chon thir ba, tin hi¢u do 1a kénh phat rong. Kénh
phét rong dugc st dung dé giri thong bao phat rong. Thong bao phét rong c6 thé bao
gdm, vi du, bang tin hé théng, sb khung hé théng, thong tin chi bao cu hinh kénh
vat kl}'r, hodc su két hop cua ching.

Cu thé 13, kénh phat rong c6 thé dugc giri theo cach riéng biét trén it nhat mot bd
thanh phan tai nguyén. Vi du, néu str dung cAu tric khung trong hé théng LTE lam
vi du, thi it nhit mot b thanh phan tai nguyén cé thé duoc thé hién bdi cac ding

thic (7) va (8) hodc cac ding thirc (9) va (10).
) biéu thi vi tri cta thanh phan tai nguyén dugc st dung cho

kénh phat rong, trong do koL 7" va s 1an lugt 1a chi myc song mang phu, chi
muc ky hiéu OFDM, chi muc khe thoi gian, va sb khung hé théng cua thanh phén tai
nguyén; Jo# ) 1, va cac khoang tri s& cua tit ca cic tham sd j, jo, va j; 14 tir O t6i
4N-1. Sb nguyén duong N trong céc dang thuc tir (7) téi (10) c6 thé 1 1 hoic sd
nguyén duong 16n hon 1.

Cu thé 13, kénh phét rong duoc giri boéi mdi nhém thanh phan tai nguyén c6 thé
dugc anh xa t6i bo thanh phin tai nguyén twong tng sau khi trai qua mi héa kénh
(bang cach sir dung mi chip hodc m3 Turbo) va diéu bién. Ngoai ra, trudc khi ma
héa kénh, ma kiém tra d6 du vong (cyclic redundancy check, goi tét 14 CRC) c6 thé
duoc nbi thém vao thong bao phat rong.

Theo tuy chon, cac kénh phat rdng trong cac bd thanh phén tai nguyén khac co
thé mang thém thong tin bd sung theo cach riéng biét ngoai thong tin phéat rong hé
théng . Theo tuy chon, cach thic thuc hién co thé 1a:

Céch thuc thuc hién 1: Thong tin bd sung va thong tin phat rong tao thanh thong

-68-



26694

bao phat rong, va trai qua quy trinh xr ly nhu ma hda kénh.
Céch thirc thyc hién 2: Thong tin bd sung dugc biéu thi bdi mang che (Mask)
CRC khéc. Cu thé 13, bit kiém tra CRC twong ting véi thong bao phat rong dugc

mang trong kénh phat rong la Pn n=0,1,2, ..., Nere—1, va mang che CRC tuong

tmg v&i thong tin chi bao 13 ", n=0, 1, 2, ..., Nege—1. Do d6, sau khi x4o tron
mang che CRC, c4c dy bit dugc thé hign boi cac déng thirc tir (11) t6i (15) dugce tao
ra.

Can dic biét luu ¥ ring ba cach thirc thuc hién néu trén chi thé hién ba dang tin
hiéu do cu thé duoc & xuit theo phuong 4n ndy cta sang ché. Tuy nhién, dang cta
tin hi¢u do khong bi gi6i han & day, va khong dugc ligt ké toan bd & day.

S603. Thiét bi ngudi ding x4c dinh dugc chi myc cdu hinh tai nguyén tin hidu
chuén theo bo tin higu do.

Cu thé 'lﬁr,wthiét b1 ﬁgubi dung xac dihh duogc chi muc cdu hinh tai nguyén tin
hiéu chuén theo bd tin hiéu do nhan dugc.

Can chi 15 réng chi muc céu hinh tai nguyén tin hiéu chuén duogc st dung dé chi
béo cdu hinh tai nguyén tin hiéu chuin trong thong tin bd ciu hinh tai nguyén tin
hiéu chudn. Néi chung, mdi tin hiéu chuén tuong Umg véi mot cong ang ten. Nhoy
phuong phép binh phuong nhé nhét (Least Square, goi tit 13 LS), phuong phép sai
s6 binh phuong trung binh nho nhit (Minimum Mean Squared Error, goi tét 1a
MMSE), hoic c4c phuong phép twong tur, su danh gia kénh trén céng ing ten tuong
mg ¢6 thé dugc thu nhén theo vi tri thanh phin tai nguyén bi chiém bai mdi tin hiéu
chuén trong luéi tai nguyén cia cdng dng ten tuong Gng.

Cu thé 13, cAu hinh t3i nguyén tin hiéu chuin cé thé bao gdm thong tin nhu sb
lugng cbng ang ten duge hd tro, chu ky giri tin hiéu chudn va do dich chuyén trong
chu ky guri, vi tri RE bi chiém béi tin hidu chudn, hoic dy tin hidu chuan. Vi tri RE
bi chiém béi tin hidu chudn hoic dic tuyén tin sb-thdi gian (pattern) cta tin hiéu
chudn duoc goi chung 13 cdu hinh tin hiéu chudn. Néu sir dung cac cdng 8 #ng ten
1am vi du thi c4c vi tri RE twong tmg véi cic cong 8 ing ten trong cac cAu tric

khung FS1 va FS dugc 14an luot thé hién trén FIG. 2a va FIG. 2b. Néu sir dung cac
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cdng 16 ang ten 1am vi du thi céc vi tri RE tuong tng vdi cac c¢dng 16 ang ten trong
céc cAu tric khung FS1 va FS dugc 14n lugt thé hién trén FIG. 3a va FIG. 3b. Néu sir
dung FIG. 3a lam vi du thi c4c vi tri RE dugc biéu thi boi cac chitsb 0, 1, ..., 7 trong
hinh nay 13 céc vi tri bi chiém bdi céc tin hiéu chuén.

Cu thé 13, tin hiéu chuén gii diy tin hiéu chuén trén bg thanh phan tai nguyén bi
chiém. Theo tby chon, ddy tin hiéu chuin c6 thé 1a ddy ZC hoic diy m, hodc c6 thé
duoc thu nhan theo sy két hop cta hai diy co s& hodc theo diy m gid ngau nhién,
hogc theo cach tuong tu. Theo tuy chon, ddy tin hiéu chudn c6 thé duge thu nhan
nh¢ dich chuyén vong theo ‘déy géc, ‘hoéc day tin hi€u chudn c6 thé dugc thu nhan
theo sur két hop cua hai day co so.

Dang 1: Tin hiéu do 13 tin hiéu chuén dic thd cta t& bao CRS hoic tin hiéu
chuin thong tin trang thai kénh CSI RS, va chi muc cdu hinh t3i nguyén tin hidu
chuén bao gém bg chi bao hang thir nhét RI; vd/hodc bd chi bao ma trin tién mi hoa
 thir nhét PMI,, Cu thé 13, viéc x4c dinh, bai thiét bi ngudi dung, bd chi bdo hang thu
nhét R, v&/hogc bd chi bao ma tran tién ma héa thir nhat PMI; theo tin hiéu CRS
hodc tin hiéu CSI RS bao gdm cac bude:

thu nhan duoc, béi thiét bi ngudi dung, tri s6 danh gia kénh theo tin hiéu
CRS hodac tin hiéu CSI RS; va

thu nhan dugc, boi thiét bi ngudi dung, tri sd danh gia kénh, va viéc chon
ma tran tién m3 hoéa thtr nhét tir bang m3 thir nhét theo tidu chi dinh trude, trong d6
ma trin tién ma héa tht nhat twong ng voi bod chi bao hang thir nhét RI; va/hoic bd
chi b4o ma trin tién ma héa thir nhat PMI;.

Viéc danh gia kénh co thé duoc thuc hién theo gidi phap k¥ thuét da biét, vi du,
bér_;g cach sir dung phuong phép binh phuong nhd nhét (Least Square, goi tat 1a LS)
hodic phuong phép sai sé binh phuong trung binh nhd nhit (Minimum Mean
Squared Error, goi tit 14 MMSE).

Tiéu chi dinh truéc c6 thé 13 tiéu chi nhu t6i da hoa dung luong hoic tdi da hoa
thong tin qua lai hodc t61 da héa thong lugng, von khéng bi gidi han theo sing ché.

Bang ma thir nhat 13 bd ma trén tién ma hoa, trong do mdi ma tran tién ma hoéa
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thr nhat duge goi 13 tir ma, va mdi tir mi cb thé duoc chi bao boi bd chi bao hang
thir nhét RI; va/hodc bd chi bio ma tran tién ma héa thir nhét PMI,.

Theo tuy chon, theo mot phurong 4n, thiét bi ngudi ding x4c dinh réng ma trén
tién ma héa dugc bao gbém trong bang ma thir nhit duoc sfrb dung boi ma tran tién m3
- héa thtr nhit 12 ma trin tién ma hoa trong bang mi 2 ing ten, bang mi 4 dng ten,
hodc bang ma 8 dng ten trc;ng hé théng LTE R10, hoic ma tran tién mi hoa trong
bang mi 2 dng ten, bang mi 4 Ang ten, hodc bang ma 8 Ang ten trong hé théng LTE
R12.

Theo phuong 4n nay cua sang ché, theo tiiy chon, theo mot phuong 4n, ma tran
tién ma héa dugc bao gdm trong bang mi thir nhét 13 ma trén bién dbi Fourier roi
rac (Discreté Fourier Transform, goi tat 13 “DFT”), ma trdn Hadamard (Hadamard),
ma trdn Householder (Householder), tich s kronecker (kronecker) ctia hai ma tran
DFT, tich sb kronecker ctia ma trdn DFT va ma trdn Hadamard, hoidc tich sb
kronecker ctiia ma tran DFT va ma trdn Householder.

Can chi 18 ring ma tran tién ma héa trong bang ma thr nhét ¢ thé dugc luu trix
trudc & phia thiét bi ngudi dung hodc & phia tram co s, hodc ¢ thé dugc tinh toan
theo cAu triic cia ma tran tién ma hda, vi dy, dugc tinh toan theo mbi quan h¢ gitta
bd chi b4o ma tran tién m3 héa th nhit va ma tran tién ma hoéa, nhung, khong bi
gi6i han theo sang ché.

Viéc chon ma trdn tién m4 hoa theo danh gia kénh bang céch st dung tiéu chi
dinh trudc 13 giai phap k§ thuat da biét, va khong dugc md ta tiép & day.

Su tuong ung gita bd chi bdo hang thir nhit RI; vd/hoic bd chi bdo ma trén tién
m3 héa thtr nhit PMI, dugc bao gdm trong chi muc cdu hinh tdi nguyén tin hiéu
chudn va thong tin cu hinh tai nguyén tin hiéu chudn c¢6 thé duoc dinh trudc hoic
c¢6 thé duoc thong bao bai tram co s& tdi thiét bj ngudi dung bang cach st dung tin
hiéu 16p cao hon nhu tin hiu RRC hosc thong tin didu khién lién két xuéng DCI,
duoc thé hién cy thé trong Bang 1 hodc Bang 2.

Thiét bi ngudi ding c6 thé thu nhan cdu hinh tii nguyén tin hidu chuin tuong

ting theo sy tuong tng niy va theo bd chi bao hang thir nhit RI1 va/hoic bd chi bao
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ma tran tién m3 hoa thit nhdt PMI1 d3 x4c dinh, dugc bao gé‘m’ trong chi muc cAu
hinh t3i nguyén tin hiéu chuén.

Tiép theo, tin hiéu chudn dic thi ciia t& bio CRS hoc tin hidu chuén thong tin
trang thai kénh CSI RS dugc chi dinh béi cdu hinh tai nguyén tin hi¢u chuén dic thu
trong théng tin bd cAu hinh t3i nguyén tin hiéu chudn. Vi dy, tin hiéu CRS hoic tin
hiéu CSI RS luén dugc chi dinh bing cach str dung cdu hinh tai nguyén tin hiéu
chun thir nhét trong thong tin bd ciu hinh tai nguyén tin hidu chuén.

Dang 2: Tin hié¢u do 1a tin hiéu déng bd hoéa, va chi muc ciu hinh tai nguyén tin
hiéu chuén 13 bd nhan dang tai nguyén dugc mang trong tin hiéu ddng bo hoa hoic
lién quan dén vi trf tai nguyén cia tin hiéu dong bd hda, trong d6 bd nhan dang tai
nguyén dugc mang trong tin hiéu ddng bd héa hodc lién quah dén vi tri tai nguyén
cta tin hiéu ddng bd hoa s& chi bao cAu hinh tai nguyén tin hiéu chuén trong thong
tin bd cu hinh tai nguyén tin hi¢u chudn. Theo tiy chon, bd nhin dang tai nguyén
khéc dugc mang trong tin hidu ddng bd hoa duoc biéu thi bai ddy tin hidu dong bd
héa khac. Cu thé 13, bo nhan dang tai nguyén c6 thé duge biéu thi bdi diy tin hiéu
ddng bo héa khéc. Vi du, nhu d3 néu trén, ddy tin hidu ddng b héa 1a day ZC, va do
d6, bd nhan dang tai nguyén khac c6 thé twong tng véi tri sé chi muc gbc khac hoic
tri s6 dich chuyén vong khéc cua diy ZC. Vi du, nhu d4 néu trén, ddy tin hi¢u dong
bd hda la ddy m hodc ddy Vang hodc su két hop cua chung, va do d6, bo nhan dang
tai nguyén khéc ¢ thé twong tmg vé6i ddy m hodc diy Vang khac, hodc su két hop
cua chung, hodc tri s6 ban dau khac ciia ching, hodc tri sb dich chuyén vong khéc
cua chung.

Thiét bi ngudi ding c6 thé x4c dinh truc tiép, bang cach do va x4c dinh kénh
ddng bo hoa c6 didu kién kénh thudn lgi dbi vai thiét bi nguoi ding, chi myc ciu
hinh tai nguyén tin hiéu chuén twong Ung véi tin hidu do theo tin hiéu ddng bd héa
hodc b nhan dang t3i nguyén ctia tin hiéu ddng bd héa. Viéc thyc hién ddng bo thoi
gian hodc tan sb bé'mg cach s dung cAu trac cua tin hiéu ddng bd héa va day tin hidu
ddng bo héa tuong ung 1a giai phap k§ thuit di biét, va khong duge mo ta & day.

Ngoai ra, viéc chon tin hiéu dong bd hda c6 dieu kién kénh thuén loi doi véi thiét bi
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ngudi dung cd thé dugc thyc hién dua trén cong suét thu, va khéng bi giéi han &
day. |

Dang 3: Tin hiéu do 13 kénh phat rong. Chi muyc cu hinh t3i nguyén tin hiéu
chuén 13 b6 nhan dang tai nguyén dugc mang tfong kénh phéat rong hoic lién quan
dén vi trf tai nguyén cua kénh phat réng, trong d6 bd nhén dang tai nguyén dugc
mang trong kénh phét rong hozc lién quan dén vi tri tai nguyén cia kénh phét rong
s€ chi bao céu hinh tai nguyén tin hiéu chudn trong thong tin bd ciu hinh tai nguyén
tin hiéu chudn.

Theo tity chon, bd nhan dang tai nguyén dugc mang trong kénh phét rong cé thé
dugc mang trong thong bao phét rong cia bo thanh phin tai nguyén khéc, trong d6
thong bao phat rong ctia bo thanh phin tai nguyén khac mang bd nhan dang tai
nguyén khac. Bing cach do va giai m3 dé thu nhin duoc thong béo phat réng tuong
g, thiét bi ngudi diing c6 thé thu nhan dugce bd nhan dang tai nguyén tuong Gng.

Theo tuy chon, bd nhan dang tai nguyén dugc mang trong kénh phat rong dugc
biéu thi bi mang che (Mask) kiém tra d6 du vong (Cyclic Redundancy Check) khéc.
Bing cach do va giai ma, thiét bi ngudi dung thu nhén dugce kénh phét rong tuong
ung, va sau d6 thuc hién viéc kiém tra gia thiét trén mang che CRC dugc st dung dé
thu nhén dugc mang che CRC tuong tng, sao cho thu nhan dugc bd nhén dang tai
nguyén tuong ng. Ngoai ra, theo hai phuong 4n néu trén, thiét bi ngudi dung thu
nhan duogc, bing cach do kénh phat rong c6 didu kién kénh thuan loi déi véi thiét bi
nguoi ding, bd nhan dang tai nguyén c6 diéu kién kénh thuén loi ddi véi thiét bi
nguoi dung.

Viéc thu kénh phat rong bang cach st dung céu tric ctia kénh phat rong va CRC
tuong g 13 giai phap k§ thudt da biét, va khong duoc mé ta & day. Ngoai ra, viée
chon kénh phat rong cé didu kién kénh thuan lgi ddi v6i thiét bi ngudi ding cé thé
duogc thuc hién dya trén cong suét thu, va khong bi gidi han ¢ day.

Theo tuy chon, su twong Ung gitta chi myc cAu hinh tai nguyén tin hiéu chuén va
cu hinh ti nguyén tin hiéu chuin dugc chi bdo 13 duoc dinh trude (Predefined)

hodc dugc théng bao téi thiét bi nguoi dung béng cach str dung tin hiéu 16p cao hon
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~ hozc thong tin didu khién lién két xuéng DCL

S604. Tram co s& giri it nhat hai bd tin hiéu chudn t6i thiét bi ngudi ding.

B tin hiéu chudn di duoc md ta chi tiét & trén, va khong dugc mo ta & day. Can
chi rd ring thiét bi ngudi ding c6 thé chi nhan b tin hiéu chun twong Gng vdi cdu
hinh tai nguyén tin hiéu chuin dugc chi bao béi chi muc cAu hinh ti nguyén tin hiéu
chuén. |

S605. Thiét bi ngudi dung xéc dinh thdng tin trang thai kénh theo cac bd tin hiéu
chuén.

Cu thé 13, thong tin trang thai kénh c6 thé bao gém CQI, PMI, hodc RI. Viéc xac
dinh, b thibt bi ngudi ding, thdng tin trang thai kénh CSI theo b tin hiéu chuin c6
thé bao gdm céc bude: ' |

thu nhan dugc, bai thiét bi ngudi dung, tri s& danh gia kénh theo bd tin
‘hiéu chuén; va |

x4c dinh, bsi thiét bi nguot dung, tin hi€u CSI dua trén tiéu chi dinh
trude va theo tri s6 danh gia kénh thu nhén dugc.

Tiép theo, cach thirc thuc hién cu thé viéc x4c dinh, béi thibt bi ngudi dung,
thong tin trang thai kénh theo bo tin hidu chuan c6 thé 1a:

x4c dinh bd chi bdo ma trin tién ma héa PMI2 thir hai theo bo tin hiéu
chuén, trong d6 bd chi bdo ma tran tién m3 héa PMI2 tht hai tuong Uing v41 ma tran
tién m3 héa duge chon tir bang ma th{ hai, bang ma thitr hai dugc x4c dinh theo chi
muc cu hinh tai nguyén tin hiéu chudn, va thong tin trang thai kénh bao gém bo chi
béo ma trin tién m3 héa PMI2 thir hai. |

Cu thé 13, bang m3 tht hai c6 thé duoc x4c dinh theo chi muc cdu hinh tai
nguyén tin hiéu chuin. Vi du, cac béng m3 khéc ¢6 thé dugc x4c dinh theo sy tuong
g gitta chi muc cAu hinh tai nguyén tin hiéu chudn va bang m3, trong d6 su twong
ung ndy dugc thé hién trong Béang 3, trong do Cy; c6 thé 13 bang mi i™ ciia N cong
dng ten, trong d6 N=4 hoac 8. Néu st dung bang ma 4 dng ten la‘uh vi dy, thi ma tran
tién m4 héa trong C4 c6 thé 12 ma trin trong bang mi 4 ang ten trong hé théng LTE

nhu hé théng R8 hoic R11, v ma tran tién ma hoa trong C4; co thé duoc thé hién
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boi ding thire (22).

Theo tuy chon, theo mot phuong 4n, ma tran tién m3 héa dugc bao gdbm trong
bang ma tht hai 13 ma trdn DFT bién dbi Fourier roi rac, ma trdn Hadamard
Hadamard, ma trin Householder Householder, tich sb kronecker kronecker cua hai
ma trAn DFT, tich s kronecker cia ma tran DFT va ma tr4n Hadamard, hoic tich )
kronecker ctia ma trdn DFT va ma trdn Householder. |

Ngoai ra, viéc dénh gia kénh c6 thé duoc thuc hién theo gidi phap k¥ thuat da
biét, vi duy, bang cach str dung phuong phép binh phuong nho nhét (Least Square,
goi tit 13 LS) hodic phuong phép sai s6 binh phuong trung binh nhé nht (Minimum
Mean Squared Error, goi tit 1a MMSE). Tiéu chi dinh trudc c6 thé 13 tidu chi nhur t&i
da héa dung lugng hoic tdi da héa théng tin qua lai hodc t6i da hoa thong lugng,
von khong bi gi6i han theo sang ché. Viéc chon ma trén tién ma hoéa theo danh gia
kénh bang cach sir dung tiéu chi dinh trudc 13 gidi phap k¥ thuat di biét, va khong
duoc mo ta tiép & day.

Can chi r6 ring ma trin tién ma héa trong bang ma thir hai c6 thé dugc luu trir
trude ¢ phia thiét bi nguoi dung hodc & phia tram co s&, hodc ¢o thé dugc tinh toan
theo céu tric ciia ma trin tién m3 hoéa, vi du, duoc tinh toan theo mdi quan hé gitta
bo chi b4o ma tran tién m3 hoéa thi hai va ma tran tién m3 hoa, nhung khong bi gidi
han theo sang ché.

S606. Thiét bi ngudi dung giri chi muc cAu hinh ti nguyén tin hiéu chudn va
thong tin trang thai kénh t4i1 tram co sd.

Cu thé 13, thiét bji ngudi dung giri chi muc c4u hinh tai nguyén tin hiéu chuén va
thong bao thong tin trang thai kénh té1 tram co s6.

Theo tiy chon, thiét bi ngudi dung cé thé giri theo cach riéng biét chi muc cu
hinh tai nguyén tin hiéu chudn va thong tin trang thai kénh téi tram co s& trén cung
khung phu hodc trén cac khung phu khéc.

Tiép theo, theo tiy chon, khoang thoi gian gt chi muc cAu hinh tai nguyén tin
hiéu chudn dai hon khoang thdi gian giri thong tin trang thai kénh. Chi myc cdu hinh

tai nguyén tin hidu chudn trén thyc t& duoc str dung dé chi bao tin hiéu chudn phép
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do CSI, tin hi€u do ndi chung c6 turong quan khdng gian, tuong quan thoi gian, hodc
tuong quan tan s6 manh hon cdng ang ten twong tmg v6i bd tin hidu, va trang thai
kénh thay dbi trong dbi chdm. Do d6, quéing hodc khoang thdi gian giri chi muc cdu
hinh tAi nguyén tin hiéu chuén c6 thé dai hon, sao cho tidp tuc giam duge chi phi tai
nguyén tan sd-thdi gian bi chiém dung dé giri cta tin hidu do va giam mirc do phirc
tap cta viéc thuc hién boi UE.

Theo phuong 4n niy cia sang ché, tram co s& giri bd tin hidu do tdi thiét bi
ngudi dung, va thiét bi ngudi dung xac dinh chi myc cdu hinh tai nguyén tin higu
chuén thich hop cuc bd theo bo tin hiéu do, trong d6 chi muc cdu hinh tai nguyén tin
hiéu chuédn dugc sit dung dé chi bao cdu hinh tai nguyén tin hiu chuén trong thong
tin bd céu hinh tai nguyén tin hiéu chudn. Khi tram co sé giri bd tin hidu chuén ra
ngoai, thiét bi nguoi dung chi thu nhén dugc bd tin hiéu chudn tuong Ung voi ciu
hinh tai nguyén tin hiéu chudn dirgc chi bao béi chi muc cAu hinh ti nguyén tin hidu
chudn, va sau d6 x4c dinh thong tin trang thai kénh theo b tin hidu chuén va thong
béo thong tin trang thai kénh t&i tram co s&. Didu nay c6 thé tiét kiém mot cach c6
hidu qua chi phi tai nguyén tin s6-thoi gian, va giam mot cach c6 hiéu qua mic do
phtic tap ciia phép do CSI duoc thyc hién béi thiét bi ngudi ding hoic nang cao do
chinh x4c hdi tiép CSL

Mot phuong 4n clia sing ché con dé xudt méi trudng luu trir trong may tinh, va
mdi trudng luu trlt trong may tinh nay Iuu trit chuong trinh. Khi dugc thuc hién,
chuong trinh méy tinh bao gdm mét s hoic tit ca cac budc theo phuong phép thong
bao trang thai kénh da dugc moé ta cd dua vao cac hinh v€ tir FIG. 5 t61 FIG. 6 theo
phuong 4n ndy cia sang ché.

Theo phuong 4n nay cia sang ché, tram co s& giri bd tin hidu do toi thiét bi
ngudi dung, va thiét bj ngudi dung x4c dinh chi muc ciu hinh tdi nguyén tin hiéu
chuén thich hop cuc bo theo bo tin hidu do, trong d6 chi muc cAu hinh tai nguyén tin
hiéu chudn dugc sir dung @& chi bao céu hinh tai nguyén tin hidu chuin trong thc“)ﬁg
tin bo cu hinh tai nguyén tin hiéu chudn. Khi tram co s& gui bd tin hi¢u chuén ra

ngoai, thiét bi ngudi dung chi thu nhan dugc bd tin hi¢u chudn tuong tng véi cau
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hinh tai nguyén tin hiéu chuén dugc chi bao béi chi muc ciu hinh tai nguyén tin hi¢u
chuén, va sau d6 x4c dinh thong tin trang thai kénh theo bo tin hidu chudn va thong
bao thong tin trang thai kénh téi tram co sé. Diéu nay co thé tiét kiém mét cach co
hidu qua chi phi t3i nguyén tin sb-thoi gian, va gidm mot cach c6 hiéu qua muc do
phitc tap cua phép do CSI duoc thuc hién boi thiét bi ngudi ding hogc ning cao d
chinh x4c hi tiép CSL

Ngudi ¢ hidu biét trung binh trong linh vuc k§ thuat ndy c6 thé hiéu ring toan
bd hodc mot s6 quy trinh clia cac phuong phép theo cic phuong 4n thuc hién cla -
sang ché'.cé thé duoc thuc hién bing chuong trinh may tinh ra 1énh phén ctmg thich
hop. Chuong trinh nay c6 thé duge luu trir trong méi trudng luu trit doc duge bing
may tinh. Khi chuong trinh dugc thuc hién, cac quy trinh cia cac phuong phap theo
cac phuong 4n cia sang ché s& duoc thuc hién. Maéi trudng luu trit néu trén cd thé
bao gbm: dia tlr, dia quang, bd nhé chi doc (Read-Only Memory, ROM), bd nhé
truy cép ngau nhién (Random Access Memhoicy, RAM), hodic cac phuong tién
tuong tu.

Phin mo t4 trén day chi mé ta cic phuong 4n dugc néu 1am vi du ciia sang ché,
va rd rang 12 khong nhdm giéi han pham vi bao ho clia sang ché. Do d6, cac phuong
an tuong duong duge thuc hién theo cac didm yéu cau bao ho clia séng ché s& nim

trong pham vi bdo hQ cia séng ché.
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YEU CAU BAO HQ

1. Thiét bj ngudi dung bao gdm:
bd xtr 1y; va
phuong tién Iru trit doc dugc bang méy tinh khong chuyén tiép chira chuong
trinh @& thyc thi bi bo xir 1y, chuong trinh nay bao gém cac 1énh dé:
tiép nhan bo tin h_iéu do gui boi tram co sd, trong d6 bd tin hi€u do nay
bao gbm it nhat mot tin hiéu do; |
x4c dinh chi muyc cdu hinh tdi nguyén tin hiéu chuén theo bd tin hidu do,
trong d6 chi muyc c4u hinh tai nguyén tin hiéu chudn chi b4o cdu hinh tai nguyén tin
hiéu chuéin thit nhit trong thong tin bd cdu hinh tai nguyén tin hiéu chuan; -
xéc dinh thong tin trang thai kénh theo bd tin hi€u chuén, trong do6 bg tin
hiéu chudn tuong tng v&i cAu hinh tdi nguyén tin hiéu chudn thtr nhét chi bao bdi
chi muc c4u hinh tai nguyén tin hiéu chuin; va
g, t6i tram co s&, chi muc cAu hinh tai nguyén tin hidu chudn va thong

tin trang thai kénh.

2. Thiét bi ngudi ding theo diém 1, trong dé chuong trinh con bao gdm céc 1énh dé
tiép nhan thong tin bd ciu hinh tai nguyén tin hidu chuan giri béi tram co s, trong
d6 théng tin bd cAu hinh tai nguyén tin hiéu chudn bao gdm it nhit hai c4u hinh tai
nguyén tin hiéu chudn, va it nhét hai c4u hinh tai nguyén tin hiéu chuén ndy bao gdm

céu hinh tai nguyén tin hi¢u chuin thir nhét.

3. Thiét bi ngudi ding theo diém 1, trong d6 it nhit mét tin hidu do bao gdm tin hidu

chuén thong tin trang thai kénh (CSI RS).
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4. Thiét bi ngudi ding theo didm 1, trong d6 it nhat mot tin hidu do bao gdm tin hidu
ddng bd, va chi muc cu hinh tai nguyén tin hiéu chuin bao gdm bo nhan dang tai
nguyén, va by nhan dang tai nguyén dugc mang trong tin hi€u déng bo hodc duogc

két hop v&i vi tri tai nguyén cua tin hiéu ddng bo.

5. Thiét bi ngudi ding theo diém 1, trong d6 it nhat mot tin hiéu do bao gém kénh
phat rong, trong d6 chi muc cAu hinh tai nguyén tin hiéu chudn bao gdm bd nhén
dang tai nguyén, va by nhén dang tai nguyén dugc mang trong kénh phat rong hoac

duge két hop véi vi tri tai nguyén cuia kénh phét rdng. -

6. Thiét bi ngudi ding theo diém 1, trong d6 thong tin cau hinh tai nguyén tin hidu
chudn bao gém thong tin céng dng ten, thong tin cAu hinh tin hiéu chuén, hoic thong
tin ddy tin hiéu chuén, va trong d6 thong tin cdu hinh tin hiéu chuan chi bao thanh

phan tai nguyén stir dung de gur tin hi¢u chuan 1én cong ang ten.

7. Thiét bi nguoi dung theo diém 6, trong d6 cic nhém cbng ing ten tuong Gng véi

hai cAu hinh tai nguyén tin hiéu chuén c6 it nhat mot cdng ang ten twong tu.

8. Tram co s& bao gdm:
bo xtr 1y; va
phuong tién luu trit doc duoc bing méay tinh khong chuyén tiép chira chuong
trinh d& thuc thi bai bd xir 1y, chuwong trinh ndy bao gdm céc 1énh dé:
g, t6i thiét bi nguoi dung, b tin hi€u do, trong d6 b tin hi¢u do bao
gdm it nhit mot tin hidu do, va trong d6 viée tiép nhan bo tin hiéu do khién cho thiét

bi ngudi dung x&c dinh chi muc cAu hinh tai nguyén tin hi€u chuén theo bd tin hiéu
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do, trong d6 chi muyc cAu hinh tai nguyén tin hiéu chuén chi béo ciu hinh tai nguyén
tin hiéu chudn thr nhét trong bd c4u hinh tai nguyén tin hiéu chudn, va cAu hinh tai
nguyén tin hiéu chudn thi nhét dugce sit dung dé thu duge thong tin trang thai kénh;
tiép nhan chi muc cAu hinh tdi nguyén tin hidu chuén va thong tin trang
thai kénh ma dugc giri boi thiét bi ngudi ding, trong d6 théng tin trang thai kénh
tuong tng v6i bd tin hiéu chuln, va bd tin hiéu chun nay tuong tmg v6i cdu hinh
tai nguyén tin hiéu chudn thir nhét chi bao bodi chi muc cu hinh tai nguyén tin hiéu

chuan.

9. Tram co s& theo diém 8, trong d6 chwong trinh cdn bao gdm céc 1énh dé gui
thong tin bd cdu hinh tai nguyén tin hiéu chuén t&i thiét bi ngudi ding, trong d6
théng tin bo cdu hinh tai nguyén tin hiéu chudn bao gdm it nhat hai cAu hinh tai
nguyén tin hiéu chuén, va it nhat hai ciu hinh tai nguyén tin hiéu chuin niy bao gdm

cAu hinh tai nguyén tin hiéu chudn th{ nhat.

10. Tram co sé theo diém 8, trong d6 it nhat mot tin hiéu do 13 tin hidu chuin thong

tin trang thai kénh (CSI RS).

11. Tram co s& theo diém 8, trong d6 it nhat mot tin hiéu do bao gom tin hiéu dong
b0, chi muc cAu hinh tai nguyén tin hi€u chuén bao gém bd nhan dang tai nguyén, va
bo nhén dang tai nguyén dugc mang trong tin hi¢u déng b6 hodc dugc két hop véi vi

tri tai nguyén cua tin hi€u dong bd.

12. Tram co so theo diém 8, trong d6 it nhit mot tin hidu do bao gém kénh phat

rong, chi muc cau hinh tai nguyén tin hi¢u chuan bao gém b nhin dang tai nguyén,
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va bd nhan dang tai nguyén dugc mang trong kénh phat rdng hodc dugce két hop véi

vi tri tai nguyén cia kénh phéat rdng.

13. Tram co s& theo didm 8, trong d6 thong tin bd cAu hinh tai nguyén tin hidu chudn
bao gbm thong tin cdng ang ten, thong tin cdu hinh tin hiéu chuin, hoic thong tin
d3y tin hiéu chudn, va trong d6 thong tin cAu hinh tin hiéu chuén chi bao thanh phan

tai nguyén st dung dé giri tin hi¢u chuan 1én cOng dng ten.

14. Tram co s& theo diém 13, trong d6 cic nhém cdng ang ten twong tng véi it nhét

hai cAu hinh tai nguyén tin hiéu chuén c6 it nhit mot cong sng ten tuong tu.

15. Phuong phép thong bao trang thai kénh bao gdm cac bude:

tiép nhén, béng thiét bi nguoi dung, b tin hi¢u do gui bdi tram co sd, trong
d6 bo tin hicu do bao gdm it nhat mot tin hiéu do;

xac dinh, bang thiét bi ngudi dung, chi muc cdu hinh tai nguyén tin hiéu
chuén theo b6 tin hidu do, trong d6 chi muc cdu hinh tai nguyén tin hiéu chuén chi
b4o cdu hinh tdi nguyén tin hiéu chuén thir nhét trong thong tin bd cAu hinh tai
nguyén tin hiéu chudn;

x4c dinh, bang thiét bi ngudi ding, thong tin trang thai kénh theo bd tin hiéu
chuén, trong d6 bd tin hi¢u chuin tuong ng voi cAu hinh tai nguyén tin hi¢u chudn
thir nhit chi bao béi chi muc cAu hinh tai nguyén tin hiéu chudn; va

giri, bang thiét bi ngudi ding t6i tram co s&, chi muc c4u hinh tai nguyén tin

hiéu chudn va thong tin trang thai kénh.
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16. Phuong phép theo diém 15, trong d6 con bao gbm budc:

* tiép nhan, bing thiét bi ngudi diing, thong tin bo cAu hinh tai nguyén tin hiéu
chuén gt boi tram co s&, trong d6 thong tin bd cAu hinh tai nguyén tin hiéu chuin
bao gbm it nhit hai cdu hinh tai nguyén tin hiéu chuén, va it nht hai cAu hinh tai

nguyén tin hiéu chudn nay bao gbm c4u hinh tai nguyén tin hiéu chudn thir nhét.

17. Phuong phép theo diém 15, trong d6 it nhit mot tin hiéu do bao gém tin hi€u
chuan thong tin trang thai kénh (CSI RS).

18. Phuong phap theo diém 15, trong d6 it nhat mot tin hiéu do bao gdm tin hiéu
dé)ng b0, chi muc cu hinh tai nguyén tin hiu chudn 13 bo nhan dang tai nguyén, va
bd nhén dang tai nguyén nay dugc mang trong tin hi¢u déng bd hodc dugc két hop

v6i1 vi tri tal nguyén cua tin hi¢u dong bo.

19. Phuong phép theo diém 15, trong d6 it nhat mot tin hidu do 1 kénh phét rong,
chi muc cdu hinh tai nguyén tin hiéu chuin 12 bo nhan dang tai nguyén, va by nhan
dang tai nguyén dugc mang trong kénh phat rong hoic dugc két hop véi vi tri tai

nguyén cua kénh phat rong.

20. Phuong phép theo diém 15, trong d6 thong tin cdu hinh tai nguyén tin higu
chuén bao gdm thong tin cbng ang ten, thong tin cAu hinh tin hiéu chuén, hoic thong
tin ddy tin hiéu chuén, va trong d6 thong tin cAu hinh tin hiéu chudn chi bao thanh

phan.tai nguyén st dung dé g tin hi€u chuan 1én cong dng ten.
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