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Linh vue ky thuit dwoc dé cip
Séng ché dé cap dén cac cong nghé truyén thong, cu thé la dén
phuong phép xac dinh s bit chi thi bac (Rank Indication - RI), tram gdc,

va thiét bi dau cudi.

Tinh trang ky thuét cia sing ché

V6i sy phat trién cua hé thong truyén thong di dong, thi mang LTE
(Long Term Evolution - phét trién lau dai) da tr¢ thanh mang truyén thong
di dong dugc nhimg nha san xuédt khac nhau trong t6 chirc 3GPP (3rd
Generation Partnership Project - du 4n hop tac thé hé thir ba) nghién ctu
tich cyc. Mot muc dich cua LTE la cung cép mang gia ré ma co thé giam
thoi gian tré, tang téc do dir liéu nguoi ding, va ting dung luong va pham
vi phu séng cua hé thong. Vi su phat trién cua cac dich vu dir liu, thi
mot cong nghé méi la cong nghé da dau vao da dau ra (Multi-Input
Multi-Output - MIMO) dé duoc dua vao hé théng LTE. Viée ap dung cong
nghé MIMO di lam cho khong gian trd thanh mot tai nguyén c6 thé dugc
dung dé cai thién hiéu sut. Hai bén truyén thong bang cong nghé MIMO
c6 thé dung nhiéu ang ten ¢ phia phat dé giri cac tin hiéu mot cach doc lap,
va nhan va phuc hoi thong tin ban dau & phia nhan nho st dung nhiéu ang
ten tai cung thoi diém, nén dung luong kénh vé tuyén duoc tiang lén theo
ham mil. Véi didu kién 1a bang thong khong duoc ting 1én thi kha ning
tan dung phd c6 thé duoc tang 1én theo ham mi. Véi cong nghé MIMO,

theo thong tin cau hinh bao cdo chi thi chit lugng kénh (Channel Quality
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Indicator - CQI) dugc gii tir tram gbc, thi thiét bi nguoi dung (User
Equipment - UE) can phai b4o c4o cac thong s6 duoc chi thi béi théng tin
cAu hinh nay dén tram géc, vi du, CQI cua kénh vo tuyén, va chi thi bac
(Rank Indication - RI). Tram gbc thuc hién hoat dong diéu ché va m3 hoa
thich tmg dua trén CQI va RI ma UE béo cdo, dé thich tng véi diéu kién
v tuyén. RI 13 s luong 16p MIMO duoc UE dé xuét theo diéu kién vo
tuyén (hay s6 luong kénh dir liéu dugc dé xuit dung dé truyén dir lidu).
Tuy nhién, viéc lam sao dé tram gbc va UE thuc hién hoat déng didu
ché va m3 ho4/giai ma thich tmg mét cach riéng ré dua trén dang RI dé sir
dung chirc ning MIMO mdt cach binh thudng dang 13 mot van dé can giai

quyét trong nganh cong nghiép nay.

Ban chit ky thuit ciia sang ché

Sang ché dé xuét phuong phap xac dinh sb bit chi thi bac RI, tram
géc, va thiét bi déu cudi, dé chirc nang MIMO c6 thé dugc st dung binh
thudng gitta tram gbc va UE dua trén ding RI.

Khia canh tht nhét cia sang ché dé xuét phuong phap xac dinh sb bit
chi thi bac R trong d6 phuong phéap niy bao gdm céc budc:

xac dinh, béi tram géc, thong tin chi thi theo su lién lac giita thiét bi
dAu cudi va tram gbc va kha ning da diu vao da diu ra MIMO cua thiét bi
dAu cubi, trong d6 thong tin chi thi ndy bao gém thong tin dugc thiét bi
d4u cudi dung dé xac dinh sb bit bi chiém khi giri RI; va

giri, béi tram gde, thong tin chi thi dén thiét bi dAu cudi, dé thiét bi
dAu cudi x4c dinh, theo thong tin chi thi nay, s bit bi chiém khi giri RI.

Dua vao khia canh thir nhét, theo cach thirc thuc hién kha thi thir nhét,

thi budc ma tram géc xac dinh thong tin chi thi theo su 1ién lac gifra né va
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thiét bi dau cubi va kha nang da dau vao da dau ra MIMO cua thiét bi dau
cubi bao gdm cic budc: néu thiét bi dau cubi khép véi tram gbe, thi xéac
dinh thong tin chi thi dyua trén kha ning da dau vao da dau ra MIMO duoc
chi thi boi loai thiét bi cua thiét bi diu cudi hodc kha nang MIMO duoc
chi thi béi td hop bang tan cua thiét bi dau cubi; hodc néu thiét bi dau cudi
khong khép véi tram gde, thi x4c dinh thong tin chi thi dua trén kha ning
MIMO duogc chi thi béi loai thiét bi ca thiét bi dau cudi.

Dua vao céch thirc thuc hién kha thi thtr nhét cla khia canh thi nhat,
theo cach thic thuc hién kha thi thir hai, thi thong tin chi thi bao gém
thong tin cau hinh béo cdo chi thi chat luong kénh CQL Budc ma tram gbc
giri thong tin chi thi dén thiét bi dau cubi bao gdm céc budc: néu thong tin
chi thi ndy duoc x4c dinh dua trén kha ning MIMO dugc chi thi boi t6
hop bing tan cia thiét bi dau cubi, thi giri théng tin cAu hinh bao cdo CQI
thtr nhéat dén thiét bi dau cudi, dé thiét bj dau cudi xac dinh s bit theo
théng tin cdu hinh bdo cao CQI thtr nhat ndy; hodc néu théng tin chi thi
nay dugc xac dinh dya trén kha nang MIMO duoc chi thi bai loai thiét bi
ctia thiét bi dau cudi, thi guri thong tin cAu hinh bdo cdo CQI thir hai dén
thiét bi dau cudi, dé thiét bi diu cudi xac dinh sb bit theo thong tin cAu
hinh bao cdo CQI thir hai nay.

Dua vao cach thirc thuc hién kha thi thi nhat cia khia canh thir nhét,
theo cach thirc thuc hién kha thi thir ba, thi thong tin chi thi ndy bao gdm
thong tin cdu hinh béo cdo CQI. Budc ma tram gdc gii théng tin chi thi
dén thiét bi diu cudi bao gdm cac budc: néu thong tin chi thi nay duge xéac
dinh duya trén kha ning MIMO duoc chi thi béi td hop bang tin cua thiét
bi dau cudi, thi mang thong tin thir nhat trong théng tin ciu hinh bo céo

CQI, trong d6 thong tin thir nhat ndy duoc dung dé 1énh cho thiét bi dau
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cubi xac dinh sb bit dua trén kha nang MIMO duoc chi thi béi td hop bang
tan cha thiét bi dau cudi; hodc néu thong tin chi thi nay dugc xac dinh dua
trén kha ning MIMO duoc chi thi béi loai thiét bi cua thiét bi dau cudi, thi
ra 1énh, béng cach st dung thong tin cAu hinh béo céo CQL cho thiét b
dau cudi x4c dinh s bit dua trén kha nang MIMO dugc chi thi bai loai
thiét bi ctia thiét bi dau cudi; hodc néu thong tin chi thi ndy duge xac dinh
dua trén kha ning MIMO dugc chi thi béi loai thiét bi cua thiét bi dau
cudi, thi mang thong tin tht hai trong thong tin cAu hinh bio cdo CQI,
trong d6 thong tin thir hai nay duoc dung dé 1énh cho thiét bi dau cudi xac
dinh s6 bit theo kha ning MIMO duogc chi thi béi loai thiét bi diu cubi
nay.

Dua vao cach thirc thuc hién kha thi tht nhat caa khia canh thir nhét,
theo céch thic thuc hién kha thi thir tu, thi thong tin chi thi ndy bao gdm
thong tin chi thi két tip song mang (Carrier Aggregation - CA). Bu6c ma
tram gdc giri thong tin chi thi dén thiét b déu_cuc")i bao gdm céc bude: giri
thong tin chi thi CA dén thiét bi dau cudi, trong dé théng tin chi thi CA
nay duoc ding dé 1énh cho thiét bi ddu cudi x4c dinh sb bit theo kha nang
MIMO duoc chi thi bai td hop bang tan cua thiét bi dau cubi.

Dua vao khia canh thr nhit, hodc céch thic thuc hién kha thi bat ki
trong s nhimg cach thirc thuc hién kha thi tir thir nhit dén thi tu cua khia
canh thir nhit, theo cach thirc thuc hién kha thi thtr ndm, thi phuong phap
nay con bao gém cac budce: trudce khi thong tin chi thi dugc giri dén thiét
bi dau cudi, thi xac dinh sb bit dua trén kha nang MIMO dugc chi thi boi
loai thiét bi cua thiét bi dau cudi; hodc sau khi thong tin chi thi nay duoc
glri dén thiét bi dau cudi, thi xac dinh sb bit dua trén su lién lac giita thiét

bi dau cuoi va tram goc.
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Dua vao khia canh thir nhat hoic cach thire thyc hién kha thi thtr nhat
ctia khia canh thir nhét, theo cich thirc thuc hién kha thi tht sau, thi thong
tin chi thi ndy bao gém s4 bit bi chiém b&i RI ma thiét bi dAu cubi gui.

Dua vao céach thirc thuc hién kha thi thir sdu cta khia canh tht nhét,
theo céch thic thuc hién kha thi thit bay, phuong phép nay con bao gdm
cac bude: néu s bit dugc x4ac dinh dya trén kha nang MIMO duoc chi thi
bai t6 hop bing tan cua thiét bi dau cudi, néu tb hop bang tan ma thiét bi
dAu cudi hién dang sir dung bao gdm bang tin xuét hién it nhét hai 14n, thi
x4c dinh, dua trén gia tri cuc dai cta sb luong tdi da céc 16p MIMO duoc
hd trg, von duoc chi thi bdi bing tan ndy, sd bit tuong mg v&i bang tan
nay.

Khia canh thtt hai ctia sang ché d& xuit phwong phap xéc dinh s bit
~ RI, trong d6 phuong phap nay bao gdm céc budc:

nhén, béi thiét bi dau cudi, thong tin chi thi dugc gui tir tram géc,
trong d6 thong tin chi thi nay bao gém théng tin duoc thiét bi dau cudi
ding dé xéac dinh sb bit bj chiém khi giri RI; va

xé4c dinh, boi thiét bi dau cubi, theo thong tin chi thi nay, s bit bi
chiém bsi RI.

Dua vao khia canh thit hai, theo cach thirc thuc hién kha thi thi nhét,
thi budc xac dinh, bai thiét bi dau cudi, theo thong tin chi thi ndy, 6 bit bi
chiém béi RI, bao gdm céac budce 13: chon, theo thong tin chi thi nay, dé
xé4c dinh s bit dua trén kha ning MIMO duoc chi thi boi loai thiét bi ddu
cudi hoic kha nang MIMO duoc chi thi béi td hop bang tan.

Dua vio cach thic thue hién kha thi th nhit cia khia canh thir hai,
theo cach thiic thyc hién kha thi thir hai, thi thong tin chi thi bao gbm
thong tin cau hinh bao céo chi thi chit luong kénh CQI. Budc x4c dinh,
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béi thiét bi dau cubi theo thong tin chi thi ndy, sd bit bi chiém béi RI bao
gdm céc buéc 13: néu nhan duoc thong tin ciu hinh béo cdo CQI thir nhét
von duge gui tir tram géc, thi xac dinh sd bit dya trén kha nang MIMO
duoc chi thi béi td hop bang tdn; hodc néu nhan dugc thong tin cAu hinh
bao cao CQI thir hai, von dugc gui tir tram géc, thi x4c dinh sb bit dua trén
kha nang MIMO dugc chi thi bsi loai thiét bi dau cudi.

Dua vao céch thirc thuc hién kha thi thi nhat cia khia canh thi hai,
theo céch thirc thuc hién kha thi thir ba, thi théng tin chi thi ndy bao gém
thong tin cdu hinh bao cdo CQL Buéc x4c dinh, béi thiét bi dau cudi theo
thong tin chi thi nay, sd bit bi chiém b&i RI bao gbm céc bude 1a: néu
thong tin cAu hinh bdo céo CQI nhan duoc, vén duoc gui tir tram géc, co
mang thong tin thir nhét, trong d6 thong tin thtr nhét nay dugc ding dé
1énh cho thiét bi du cudi x4c dinh sé bit dua trén kha ning MIMO duoc
chi thi béi t6 hop bing tan cua thiét bi dAu cudi, thi x4c dinh s bit dua
trén kha ning MIMO duoc chi thi béi té hop bang tin nay; hodc néu thong
tin cdu hinh béo cdo CQI nhan duge, von duoc gui tir tram géc, khong
mang thong tin thi nhat nay, thi x4c dinh sb bit dua trén kha nang MIMO
duoc chi thi bai loai thiét bi dau cudi; hodc néu thong tin c4u hinh béo cao
CQI nhan duoc, vén duogc gui tu tram géc, cd mang thong tin thir hai,
trong d6 thong tin thir hai nay duoc ding dé 1énh cho thiét bi dau cudi xé4c
dinh s6 bit theo kha ning MIMO duoc chi thi béi loai thiét bi dau cubi, thi
xéc dinh s bit dwa trén kha ning MIMO dugc chi thi boi loai thiét bi dau
cubi.

Duya vao cach thic thuc hién kha thi thir nhit ctia khia canh thi hai,
theo cach thirc thuc hién kha thi thir tu, thi thong tin chi thi nay bao gém

thong tin chi thi két tAp séng mang (Carrier Aggregation - CA). Budc xac
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dinh, béi thiét bi dau cudi theo thong tin chi thi ndy, sb bit bi chiém béi RI
bao gém céc buée 1a: néu nhan duoc thong tin chi thi CA, vbn duge gui tur
tram géc, thi x4c dinh sb bit dua trén kha ning MIMO dugc chi thi béi to
hop bing tan.

Duya vao céach thire thuc hién kha thi bat ki trong sd nhiing cach thirc
thuc hién kha thi tir thtr nht dén tht tu cta khia canh thi hai, theo cach
thire thuc hién kha thi tht nim, thi budc x4c dinh, béi thiét bi dau cudi
theo thong tin chi thi, s6 bit bi chiém bé&i RI bao gém cac budce 1a: néu sd
bit dugce x4c dinh dua trén kha ning MIMO duoc chi thi boi td hop bang
tdn cua thiét bi dau cudi, néu tb hop bang tan hién dang dugc sir dung ma
bao gém bang tAn xuAt hién it nhét hai 14n, thi x4c dinh, dua trén gia tri
cuc dai cia sd lugng t81 da cac 16p MIMO duoc hd trg, von duogc chi thi
béi bang tan nay, s6 bit tuong Gmg véi bang tin nay.

Dua vao cach thirc thuc hién kha thi bat ki trong s6 nhitng cach thirc
thyc hién kha thi tir thtr nhat dén thit nam cua khia canh thi hai, theo cach
thire thuc hién kha thi thir su, thi phuong phép nay con bao gdm budc:
trude khi nhén théng tin chi thi dugc gui tir tram géc, thi x4c dinh sb bit
dua trén kha nang MIMO duoc chi thi béi loai thiét bi dau cudi.

Duya vao khia canh thir hai, theo cach thirc thuc hién kha thi thir bay,
thi buéc ma thiét bi dau cudi nhan thong tin chi thi dugc gir tir tram géc
bao gém budc: nhan, béi thiét bi du cudi, sé bit bi chiém béi RI va dugc
giri boi tram gdce.

Khia canh thit ba ciia sang ché d& xuét tram gbc, trong d6 tram gbc
nay bao gom:

khéi xac dinh théng tin chi thi, dugc tao cdu hinh dé x4c dinh thong

tin chi thi theo sy lién lac gitta thiét bi dau cudi va tram goc va kha ning
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da du vao da dau ra MIMO cua thiét bi dau cudi, trong d6 thong tin chi
thi ndy bao gdm thong tin dugc thiét bi ddu cudi ding &8 x4c dinh s6 bit bi
chiém khi gui RI; va

khdi gtri thong tin chi thi, dugc tao cAu hinh dé giri thong tin chi thi
dén thiét bi dau cudi, dé thiét bi ddu cudi x4c dinh, theo thong tin chi thi
ndy, s6 bit bi chiém khi giri chi thi bac RIL

Dua vao khia canh thir ba, theo cach thirc thuc hién kha thi thr nhét,
thi khdi x4c dinh thong tin chi thi dugc tao cAu hinh cu thé dé: néu thiét bi
dau cudi khép v6i tram géc, thi xac dinh thong tin chi thi dua trén kha
nang da dau vao da diu ra MIMO duoc chi thi béi loai thiét bi cia thiét bi
dau cudi hodc kha ning MIMO dugc chi thi boi td hop bang tin cia thiét
bi ddu cudi; hodc néu thiét bi ddu cudi khong khép véi tram géc, thi xac
dinh thong tin chi thi dya trén khd ning MIMO dugc chi thi béi loai thiét
bi ctia thiét bi dau cubi.

Dua vao cach thiic thuc hién kha thi thi nhét ctia khia canh tht ba,
theo céch thirc thyc hién kha thi thit hai, thi thong tin chi thi ndy bao gbm
thong tin cAu hinh bao cdo CQI. Khdi x4c dinh thong tin chi thi bao gom:
khédi x4c dinh con thr nhét, duoc tao cAu hinh dé: néu thong tin chi thi
duoc x4c dinh dya trén kha nang MIMO duoc chi thi béi td hop bang tin
ctia thiét bi dau cudi, thi xac dinh théng tin cAu hinh béo cdo CQI thi nhét
lam thong tin chi thi; va khdi xac dinh con thit hai, duoc tao cAu hinh dé:
néu thong tin chi thi dugc x4c dinh dya trén kha nang MIMO duoc chi thi
béi loai thiét bi ciia thiét bj dau cudi, thi x4c dinh thong tin cAu hinh bao
cao CQI thtr hai [am thong tin chi thi.

Dua vao céch thirc thuc hién kha thi thir nhét cia khia canh thi ba,

theo céch thirc thuc hién kha thi th ba, thi thong tin chi thi ndy bao gém
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thong tin cAu hinh béo cdo CQIL Khéi x4c dinh thong tin chi thi bao gom:
khéi xé4c dinh con thi ba, dugc tao ciu hinh dé: néu thong tin chi thi ndy
duoc xac dinh dya trén kha nang MIMO duoc chi thi boi tb hop bang tAn
ctia thiét bi dau cudi, thi x4c dinh mang théng tin thir nhat trong thong tin
cAu hinh béo cdo CQI, trong d6 thong tin thir nhat ndy duoc dung dé 1énh
cho thiét bi dau cudi x4c dinh sb bit dua trén kha nang MIMO dugc chi thi
béi té hop bing tin cia thiét bi ddu cudi; hodc néu théng tin chi thi nay
dugc xac dinh dua trén kha ning MIMO duoc chi thi béi loai thiét bi cta
thiét bi du cudi, thi ra 1énh, bing cach sir dung thong tin ciu hinh béo cdo
CQI, cho thiét bi dau cudi x4c dinh s bit dua trén kha ning MIMO dugc
chi thi béi loai thiét bi cta thiét bi diu cubi; hodc néu thong tin chi thi nay
duoc xac dinh dua trén kha ning MIMO duoc chi thi béi loai thiét bi cua
thiét bi dau cubi, thi mang théng tin thi hai trong thong tin c4u hinh bao
céo CQL trong d6 théng tin thir hai nay duoc ding dé 1énh cho thiét bi dau
cubi x4c dinh s bit theo kha ning MIMO dugc chi thi béi loai thiét bi dau
cubi nay.

Dua vao khia canh thi ba, theo cach thic thuc hién kha thi thi tu, thi
thong tin chi thi bao gdm thong tin chi thi két tip séng mang CA. Khdi
x4c dinh thong tin chi thi duoc tao ciu hinh cu thé dé x4c dinh thong tin
chi thi CA lam thong tin chi thi, trong dé thong tin chi thi CA nay duoc
dung dé 1énh cho thiét bi dau cudi xac dinh sb bit theo kha ning MIMO
duoc chi thi béi té hop bing tin cua thiét bi dau cudi.

Dua vao khia canh tht ba, hodc cach thirc thuc hién kha thi bt ki
trong s6 nhitng cach thirc thuc hién kha thi tir thir nhat d&én thi tu cta khia
canh thtr ba, theo cach thuc thuc hién kha thi thir nim, thi tram gdc nay

con bao gém: khéi x4c dinh bit RI, duoc tao cAu hinh dé: truéc khi thong

-10-
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tin chi thi duoc gui dén thiét bi dAu cudi, thi xac dinh sb bit dua trén kha
niang MIMO dugc chi thi béi loai thiét bi cua thiét bi dau cudi; hodc sau
khi thong tin chi thi nay duoc giri dén thiét bi dau cudi, thi xac dinh s bit
dura trén sy lién lac gitra thiét bi dau cubi va tram géc.

Duwa vao khia canh thir ba, theo cach thirc thuc hién kha thi thir sau,
thi khdi x4c dinh thong tin chi thi dugc tao ciu hinh cu thé dé x4c dinh sb
bit bi chiém béi RI ma thiét bi du cudi g, 13m théng tin chi thi.

Dua vao cach thirc thuc hién kha thi thtt nhit cua khia canh thit ba,
theocéchth&cthuclﬁénkhéthiﬂnibéxthikhéixécCﬁnhthéngthlchiﬂﬁ
duoc tao cdu hinh cu thé dé: néu sb bit duoc x4c dinh dua trén kha nang
MIMO duoc chi thi béi to hop bang tan cla thiét bi dau cudi, néu tb hop
bing tdn ma thiét bi dau cudi hién dang sir dung bao gdm bang tin xuAt
hién it nhat hai 14n, thi x4c dinh, dua trén gia tri cuc dai cia s6 luong t6i
da cac 16p MIMO duoc hd tro, von duge chi thi béi bang tan nay, sb bit
turong tng v6i bing tin ndy.

Khia canh thi tu cua sang ché d& xuit thiét bi dau cudi, trong d6 thiét
bi d4u cubi niy bao gdm:

khéi nhan thong tin chi thi, dugc tao cAu hinh dé nhan théng tin chi
thi duoc gui tir tram gdc, trong d6 thong tin chi thi ndy bao gdm thong tin
dugc thiét bi dau cubdi ding dé xac dinh sb bit bi chiém khi giri RT; va

khéi xac dinh bit chi thi bac RI, dugc tao ciu hinh dé xac dinh, theo
thong tin chi thi ndy, sb bit bj chiém béi RL

Dua vao khia canh thir tu, theo céach thirc thuc hién kha thi thir nhét,
thi khéi x4c dinh bit RI duoc tao cAu hinh cu thé dé chon, theo théng tin
chi thi ma khédi nhan thong tin chi thi nhan dugc, xac dinh s4 bit theo kha

ning da dau vao da dau ra MIMO duoc chi thi boi loai thiét bi dau cubi

-11-
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ho#ic kha nang MIMO duoc chi thi béi t hop bing tan.

Dua vao cach thirc thuc hién kha thi thr nhit cia khia canh tht tu,
theo cach thic thuc hién kha thi tha hai, thi thong tin chi thi bao gém
thong tin cAu hinh bao cdo chi thi chat lwong kénh CQL Khéi x4c dinh bit
RI bao gdém: khdi xac dinh con thir nhit, dugc tao cAu hinh dé: néu khéi
nhén thong tin chi thi nhan duoc théng tin c4u hinh béo céo CQI thu nhét
duoc gui tir tram géc, thi x4c dinh sb bit dua trén kha nang MIMO duoc
chi thi boi tb hop bang tin; va khdi xac dinh con tht hai, dugc tao cdu
hinh dé: néu khdi nhan thong tin chi thi nhan duoc thong tin cAu hinh béo
cdo CQI thir hai dugc gui tir tram gdc, thi x4c dinh s bit dya trén kha
niang MIMO duoc chi thi béi loai thiét bi dau cubi.

Duya vao céch thirc thuc hién kha thi thtr nhit cta khia canh tht tu,
theo cach thuc thuc hién kha thi thir ba, thi thong tin chi thi nay bao gém
thong tin cdu hinh bao cdo CQIL Khéi x4c dinh bit RI bao gdm: khdi xac
dinh con thr ba, duoc tao cu hinh dé: néu thong tin c4u hinh bdo cdo CQI,
vén duoc g tir tram gbc va nhan duoc béi khéi nhan thong tin chi thi, ¢o
mang thong tin thir nhit, trong d6 théng tin thir nhat nay duoc ding dé
1énh cho thiét bi dau cudi x4c dinh sb bit dua trén kha nang MIMO duoc
chi thi boi t6 hop bang tin cua thiét bi dau cudi, thi x4c dinh sb bit dua
trén kha nang MIMO duoc chi thi boi td hop bang tan cua thiét bi dau cudi;
hodc néu thong tin cAu hinh b4o cdo CQI nhan duoc, von duge gui tir tram
gbc, khong mang théng tin thir nhit nay, thi xdc dinh sb bit dua trén kha
niang MIMO duoc chi thi boi loai thiét bi dau cudi; hodc néu thong tin cu
hinh béo c4o CQI nhan duoc, vén duoc gii tir tram gbce, c6 mang thong tin
thit hai, trong d6 thong tin thi hai nay duoc ding dé 1énh cho thiét bi dau
cudi xéac dinh s6 bit theo kha ning MIMO duoc chi thi béi loai thiét bi diu
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cudi, thi x4c dinh sb bit dua trén kha ning MIMO duoc chi thi bsi loai
thiét bi dau cudi.

Dua vao khia canh thir tu, theo cach thirc thuc hién kha thi thir tu, thi
khdi x4c dinh bit RI duoge tao cAu hinh cu thé dé: néu khéi nhan thong tin
chi thi nhan duoc théng tin chi thi CA duoc g tir tram gbe, thi x4c dinh
s bit dya trén kha ning MIMO dugc chi thi béi td hop bing tan.

Dua vao cach thire thuc hién kha thi bét ki trong sé nhitng cach thic
thyc hién kha thi tir tht nhat dén thir tu cla khia canh thir tu, theo cich
thtrc thuc hién kha thi tht nam, thi khéi x4c dinh bit RI con duge tao ciu
hinh dé: néu sb bit dugc xac dinh dia trén kha ning MIMO dugc chi thi
béi to hop bing tan cua thiét bi dau cubi, néu t6 hop bing tin hién dang
dugc st dung ma bao gém bing tan xuét hién it nhat hai 1an, thi x4c dinh,
dua trén gia tri cuc dai cua sd luong ti da céc 16p MIMO dugc hd tro,
vbn dugc chi thi béi bing tin ndy, sb bit tuong tmg véi bing tan nay.

Dua vao khia canh thr tu, hodc cich thic thuc hién kha thi bat ki
trong s& nhimg cach thiic thuc hién kha thi tir thir nhat dén tht nim cua
khia canh th tu, theo cach thirc thuc hién kha thi thir sau, thi khdi xac
dinh bit RI con dugc tao ciu hinh dé: trude khi khdi nhan thong tin chi thi
nhén dugc thong tin chi thi dugc gui tir tram gbc, thi xac dinh s bit dua
trén kha ning MIMO dugc chi thi bai loai thiét bi dau cudi.

Dua vao khia canh thu tu, theo cach thirc thyc hién kha thi thir bay,
thi khéi nhan théng tin chi thi duoc tao ciu hinh cu thé dé nhan sb bit bi
chiém béi RI va duge gui boi tram géc; va khdi x4c dinh bit RI duge tao
c4u hinh cu thé d& dung sb bit ma khdi nhan thong tin chi thi nhan duoc
1am s6 bit bi chiém béi RIL.

Khia canh thir ndm cua sang ché dé xuat tram goc, trong d6 tram goc
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nay bao gdm:

b6 xtt 1y, dugc tao cdu hinh dé xac dinh thong tin chi thi theo su lién
lac gitta thiét bi diu cudi va tram gbc va kha nang da diu vao da dau ra
MIMO ciia thiét bi dau cudi, trong d6 théng tin chi thi ndy bao gdm thong
tin dugc thiét bi diu cudi ding dé x4c dinh s6 bit bi chiém khi giri chi thi
bac RI; va

bo phat, duoc tao cAu hinh dé gui thong tin chi thi dén thiét bi dau
cudi, dé thiét bi ddu cubi xac dinh, theo thong tin chi thi ny, s bit bi
chiém dé giri RI.

Dua vao khia canh thir nim, theo cach thirc thuc hién kha thi thir nhét,
thi bo xtr 1y dugc tao cAu hinh cu thé d&: néu thiét bi dau cudi khép véi
tram gbc, thi x4c dinh thong tin chi thi dua trén kha ning da dau vao da
dau ra MIMO dugc chi thi béi loai thiét bi clia thiét bi ddu cudi hoic kha
ning MIMO duoc chi thi béi t6 hop bing tin cua thiét bi dau cudi; hoic
néu thiét bi dﬁu cudi khong khép véi tram gde, thi x4c dinh thong tin chi
thi dua trén kha ning MIMO duogc chi thi béi loai thiét bj cua thiét bi dAu
cubi.

Duya vao céach thic thyc hién kha thi thit nhit ciia khia canh thtr nam,
theo cach thic thuc hién kha thi thi hai, thi thong tin chi thi bao gé)m
thong tin cau hinh bao co chi thi cht luong kénh CQI. Bo xtt 1y nay duoc
tao cAu hinh cu thé dé: néu thong tin chi thi dugc xac dinh dua trén kha
ning MIMO dugc chi thi béi t6 hop bing tin cta thiét bi dau cudi, thi x4c
dinh thong tin cdu hinh béo cao CQI thir nhit 1am théng tin chi thi; va néu
thong tin chi thi dugc xac dinh dya trén kha nang MIMO dugc chi thi béi
loai thiét bi cta thiét bi diu cubi, thi x4c dinh théng tin ciu hinh bao co

CQI thir hai lam théng tin chi thi.
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Dua vao cach thtrc thuc hién kha thi th nhét cia khia canh thé nim,
theo cach thuc thyc hién kha thi tha ba, thi thong tin chi thi nay bao gém
thong tin cAu hinh béo céo CQI. Bo x1r Iy nay dugc tao cAu hinh cy thé dé:
néu thong tin chi thi nay dugc xéac dinh dya trén kha nang MIMO duoc chi
thi béi t6 hop bing tin cua thiét bi dau cubi, thi x4c dinh mang thong tin
thi nhat trong thong tin cAu hinh bo co CQI, trong d6 thong tin thir nhat
nay dugc dung dé 1énh cho thiét bi dau cudi xac dinh sd bit dua trén kha
ning MIMO duoc chi thi béi t6 hop bang tan cua thiét bi dau cudi; hodic
néu thong tin chi thi dugc xac dinh dya trén kha nang MIMO duoc chi thi
béi loai thiét bi ciia thiét bi dau cudi, thi xac dinh khong mang théng tin
thir nhét trong thong tin cAu hinh bao cido CQI, d& 1énh cho thiét bi dau
cudi x4c dinh sb bit dya trén kha nang MIMO duogc chi thi boi loai thiét bi
ctia thiét bi dau cudi; hodc néu thong tin chi thi nay duoc xac dinh dua trén
kha ning MIMO duogc chi thi béi loai thiét bi cia thiét bi du cudi, thi
mang thong tin thir hai trong thong tin ciu hinh béo cdo CQI, trong dd
thong tin tha hai nay duogc dung dé 1énh cho thiét bi dau cubi xac dinh s
bit theo kha nang MIMO duoc chi thi boi loai thiét bi du cudi nay.

Dua vao cach thirc thuc hién kha thi thi nhit cia khia canh thit nam,
theo c4ch thuc thuc hién kha thi thi tu, thi thong tin chi thi ndy bao gém
thong tin chi thi két tip séng mang (Carrier Aggregation - CA). B6 xtt ly
duoc tao cAu hinh cu thé dé x4c dinh thong tin chi thi CA lam thong tin chi
thi, trong d6 thong tin chi thi CA nay duoc ding dé 1énh cho thiét bi dau
cudi xac dinh sé bit theo kha ning MIMO duoc chi thi bai td hop bang tin
ctia thiét bi dau cudi.

Dua vao khia canh thit nim, hoic cich thirc thuc hién kha thi bat ki

trong s6 nhimg cach thtrc thuc hién kha thi tir thir nhat dén thir tu cta khia
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canh th ndm, theo cach thic thyc hién kha thi tht ndm, thi bo xit 1y nay
con dugc tao cdu hinh dé: trude khi thong tin chi thi dugc gtri dén thiét bi
dau cudi, thi xac dinh s bit dua trén kha ning MIMO duoc chi thi bai loai
thiét bi cua thiét bi ddu cudi; hoic sau khi thong tin chi thi nay duogc giri
dén thiét bi dau cudi, thi xac dinh sb bit dya trén su lién lac gitra thiét bi
dau cudi va tram gdc.

Duya vao khia canh thir ndm, theo céach thirc thuc hién kha thi thir sau,
thi b xir Iy ndy duge tao cAu hinh cu thé d& xac dinh s8 bit bi chiém b
RI ma thiét bi dau cubi giri, 1am thong tin chi thi.

Dua vao cach thirc thuc hién kha thi thit sdu cia khia canh thir nam,
theo céach thirc thuc hién kha thi thi bay, thi bd xtt Iy nay con duge tao cu
hinh dé: néu sb bit dugc xac dinh dua trén kha nang MIMO duoc chi thi
bé6i t6 hop bing tan cta thiét bi dau cudi, néu t6 hop biang tin ma thiét bi
dau cudi hién dang st dung bao gdm biang tAn xuét hién it nhat hai 13n, thi
xac dinh, dya trén gia tri cuc dai cua s6 _luc_mg t8i da cac l6p MIMO dugc
hd tro, vén duoc chi thi béi bing tan ndy, sb bit tuong Gng véi bing tan
nay.

Khia canh thir siu cta sang ché d& xuét thiét bj dau cudi, trong d6
thiét bi d4u cubi nay bao gom:

bd thu, dugc tao ciu hinh dé nhan thong tin chi thi dugc gii tir tram
gbc, trong d6 théng tin chi thi ndy bao gdm théng tin dugc thiét bi dau
cudi diing dé xac dinh sb bit bi chiém dé gui chi thi bac RI; va

b6 xir 1y, dugc tao cdu hinh ¢ xac dinh, theo thong tin chi thi nay, sb
bit bi chiém béi RI.

Dua vao khia canh thir sdu, theo cach thtrc thuc hién kha thi thi nhét,

thi bd xr 1y nay dugc tao cu hinh cu thé dé chon, theo thong tin chi thi
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ma b thu nhan dugc, xac dinh s6 bit dua trén kha ning da diu vao da diu
ra MIMO dugc chi thi boi loai thiét bi ddu cudi hodc kha ning MIMO
dugc chi thi béi t6 hop bing tan.

Dua vao khia canh thr sau hoic cach thitc thuc hién kha thi thit nhat
cua khia canh thir squ, theo céch thtc thuc hién kha thi thi hai, thi thong
tin chi thi ndy bao gom théng tin cu hinh bao c4o CQL Bb xit Iy ndy dugc
tao ciu hinh cu thé dé: néu bo thu nhan dugc thong tin cAu hinh béo céo
CQI thtr nhit duoc gii tir tram gdc, thi xdc dinh sé bit dua trén kha ning
MIMO dugc chi thi béi td hop bang tan; va néu bo thu nhén dugc thong
tin c4u hinh bao cdo CQI thir hai dugc giri tir tram gbc, thi x4c dinh sb bit
dua trén kha nang MIMO duoc chi thi béi loai thiét bi dau cubi.

Duya vao céch thuc thyc hién kha thi tht nhét ciia khia canh thir sau,
theo céch thirc thyc hién kha thi th ba, thi thong tin chi thi nay bao gém
thong tin cdu hinh béo cdo CQL B xir Iy nay dugc tao cAu hinh cu thé dé:
néu thong tin cu hinh bao cdo CQI, von duogc gui tir tram géc va duogc
nhin béi b thu, cé mang thong tin thir nhét, trong d6 thong tin thir nhét
nay dugc dung dé 18nh cho thiét bi dau cudi x4c dinh sb bit dua trén kha
ning MIMO duoc chi thi bdi t6 hop bang tin cia thiét bi dau cubi, thi xac
dinh s bit dua trén kha ning MIMO duoc chi thi boi td hop bing tin cia
thiét bi dau cudi; hodc néu thong tin cu hinh bio céo CQI, von duoc gui
béi tram gdc va dugc nhin bdi bd thu, khong mang thong tin thi nhit nay,
thi x4c dinh sb bit dua trén kha nang MIMO duoc chi thi boi loai thiét bi
dau cudi; hodc néu thong tin cAu hinh bdo céo CQI nhan duoc, von duge
giri tir tram gbc, ¢ mang thong tin thi hai, trong d6 thong tin thir hai nay
dugc ding dé 1énh cho thiét bi dau cudi x4c dinh sb bit theo kha nang

MIMO dugc chi thi bdi loai thiét bi dau cudi, thi xac dinh sd bit dua trén
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kha nang MIMO duoc chi thi béi loai thiét bi dau cubi.

Dua vao céch thirc thuc hién kha thi th nhét cua khia canh thit sau,
theo cach thic thuc hién kha thi tha tu, thi bo x 1y nay dugc tao cAu hinh
cu thé dé: néu bd thu nhan duogc thong tin chi thi CA vén dugc gui béi
tram gdc, thi xac dinh s bit dua trén kha ning MIMO dugc chi thi béi tb
hop bing tan.

Dua vao cach thirc thuc hién kha thi bét ki trong s6 nhitng cach thirc
thuc hién kha thi tir tht nhat dén tha tu cta khfa canh thir sau, theo cach
thirc thuc hién kha thi thir nam, thi bo xr 1y nay con dugc tao cAu hinh d:
néu sb bit duge x4c dinh dua trén kha ning MIMO dugc chi thi bai td hop
bang tin ciia thiét bi ddu cudi, néu t6 hop bing tin hién dang duoc su
dung ma bao goém bing tAn xuit hién it nhit hai 14n, thi xac dinh, dua trén
gia tri cyc dai cua s6 luong t6i da cac 16p MIMO duoc hd trg, vén dugc
chi thi béi bing tan nay, sb bit tuong tmg véi bang tin nay.

Dua vao khia canh thir sdu, hodc cach thuc thuc hién kha thi bat ki
trong s6 nhitng cach thirc thuc hién kha thi tir thtr nhit dén th nim cta
khia canh thir sdu, theo cach thirc thuc hién kha thi thir sau, thi bd xir 1y
nay con dugc tao cAu hinh dé: trudce khi bd thu nhan dugc théng tin chi thi
dugc gui tur tram géc, thi x4c dinh sb bit dua trén kha nang MIMO duogc
chi thi béi loai thiét bj dau cubi.

Dua vao khia canh thtr sau, theo cach thire thuc hién kha thi thir bay,
thi bd thu dugc tao ciu hinh cy thé dé nhan s6 bit bi chiém béi RI va dugce
giri boi tram gbe; va bd xur ly duoc tao cAu hinh cu thé dé dung s6 bit ma
b6 thu nhén duoc 1am s bit bi chiém béi RI

Nhing hiéu qua k¥ thuat ciia phuong phép xac dinh sb bit chi thi bac

RI, tram gbc, va thiét bi dau cudi theo sang ché 1a: Tram gbc gui thong tin
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chi thi dén thiét bi dau cubi, dé thiét bi dau cudi x4c dinh, theo thong tin
chi thi nay, sb bit bi chiém béi RI, dé phia tram gdc va phia thiét bi dau
cudi théng nhit vé co sé dé xac dinh s bit bi chiém bdi RL Do d6, khi UE
bao cao RI, thi UE va tram géc sé théng nhét vé cach hiéu sb bit bi chiém
béi thong tin RI, nhd d6 bao dam ring chirc ning MIMO c6 thé duoc sir

dung binh thudng gitta tram gbc va UE dua trén RI ding.

M5 ta vin tit cdc hinh vé

Fig.1 14 lugc do thé hién nguyén 1y ctia phuong phép xéc dinh sb bit
chi thi bac RI theo mét phuong 4n cila sang ché;

Fig.2 12 hinh thé hién luu dd cta phuong phép x4c dinh s bit RI theo
mot phuong 4n ciia sang ché;

Fig.3 12 hinh thé hién luu d6 cta phuong phép x4c dinh sb bit RI theo
phuong an khac cia sang ché;

Fig.4 12 hinh thé hién so d6 bao hiéu ctia phuong phép x4c dinh s bit
RI theo phuong 4n khéc nita ctia sang ché;

Fig.5 12 hinh thé hién so db bao hiéu ciia phuong phap x4c dinh sé bit
RI theo phuong 4n khéc nita ctia sang ché;

Fig.6 13 hinh thé hién so dd béo hiéu ciia phuong phap x4c dinh s bit
RI theo phuong 4n khéc nita ctia sang ché;

Fig.7 13 hinh thé hién so db béo hiéu cia phuong phép xac dinh sd bit
RI theo phuong 4n khéc nita cia sang ché;

Fig.8 1a hinh thé hién so dd cAu tric cua tram géc theo mot phuong
4n cua sang ché;

Fig.9 13 hinh thé hién so dd chu tric cua tram gbc theo phuong an

khac cua sang che;
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Fig.10 12 hinh thé hién so dd cdu tric ciia thiét b dau cudi theo mot
phuong 4n clia sang ché;

Fig.11 12 hinh thé hién so dd ciu tric cta thiét bi dAu cudi theo
phuong an khéc ctia sang ché;

Fig.12 12 hinh thé hién so db cAu tric vat 1y cta tram gbc theo mét
phuong 4n clia sang ché; va

Fig.13 12 hinh thé hién so d6 cAu tric vat 1y cua thiét bi dau cudi theo

mdt phuong an cta sang che.

M5 ta chi tiét cac phwong 4n thwe hién sdng ché

Phén sau dy s& mé ta rd céc giai phap k¥ thuat cta sang ché dua vao
cac hinh v& kém theo va cac phuong 4n thuc hién sang ché, dé 1am cho céac
muc dich, cac giai phap k¥ thuat va cac wu diém cia sang ché 15 rang hon.
Phén nay chi mo ta mét sb chir khong phai tit ca cac phuong an thuc hién
sang ché. Tat ca cac phuong 4n khic ma ngudi cb kién thirc trung binh
trong linh vuc nay c6 thé tao ra dua trén cac phuong 4n ndy cla sang ché
ma khong can dén hoat dong sang tao nao thi ciing ndm trong pham vi bao
ho ctia sang ché.

Chuyén gia trong linh vuc nay can hiéu ring cac hinh v& kém theo
nay chi 1a cac lugc dd thé hién céc phuong an vi du, va cac médun hodc
cac quy trinh trén cAc hinh v& nay khéng phai 13 bit budc khi thuc hién
sang ché.

Ban md ta ndy md ta cac khia canh khac nhau dua vao thiét bi dau
cudi va/hoic tram géc.

Thiét bj dAu cudi nay dugc ding dé chi thiét bi cung cip kha ning két

noi thoai va/hodc kha nang két noi dir liéu cho nguoi dung, va cé thé 1a
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thiét bi dau cudi khong day hoic thiét bj dau cubi ding day. Thiét bi dau
cubi khéng day niy c6 thé 1a thiét bi cAm tay c6 chirc ning két néi khong
day hozc thiét bi xir Iy khic ma duoc nbi v6i moédem khong day, tirc 14
thiét bi dau cubi di dong truyén thong véi mét hodc nhidu mang 15 thong
qua mang truy cap vo tuyén. Vi du, thiét bi dau cudi khong day nay c6 thé
1a dién thoai di dong (hay con duogc goi la dién thoai "té bao") va may tinh
c6 thiét bi dau cudi di dong. Theo vi du khéc, thiét bi ddu cudi khong day
nay co thé 1a thiét bi di dong xach tay, b tui, cAm tay, dugc nhung trong
may tinh, hodc dugc ge"m trén xe. Theo vi du khac nira, thiét bi dau cubdi
khong day ndy c6 thé 1a tram di dong (mobile station), diém truy cap
(access point), hodc thiét bi ngudi dung (user equipment, viét tit 13 UE).
Pé tao thuén loi cho viéc mé ta, thi cac thiét bi dAu cudi néu trén s& duoc
goi chung 13 UE trong mdi trong sb cac phuong an thyuc hién cua sang ché.

Tram gdc c6 thé 13 thiét bi truyén théng véi thiét bi dau cudi khong
diy qua mot hozc nhiéu té bao trén giao dién khéng gian trong mang truy
cap. Vi du, tram gbc c6 thé 13 tram thu phét gbc (Base Transceiver Station
- BTS) trong mang GSM hodc CDMA, hodc 1a nit B (NodeB) trong
mang WCDMA, hozc 12 NodeB cii tién (eNB hoic e-NodeB) trong mang
LTE, ho#c 1 tram gbc trong mang cai tién vé sau, chir khong bi gi61 han
theo sang ché.

Céc phuong 4n cia sang ché cha yéu mé ta phuong phap xac dinh,
bang tram gdc va UE, sb bit bj chiém dé giri RI. Trudc khi md ta phuong
phap xac dinh s bit RI theo sang ché, nhim 1am cho cac giai phap cua
sang ché tr& nén 15 rang hon, thi mot s6 khai niém co ban vé hoat dong
bédo cdo RI sé duoc xac dinh:

Theo cong nghé MIMO, thi UE can phai bao céo RI cho tram gbc, dé
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tram géc thuc hién hoat dong didu ché va mi ho4 thich ung theo RI nay,
dé thich g vdi didu kién v6 tuyén. Khi UE béo co RI, thi UE thuc hién
viéc m3 hod theo sb bit nhét dinh bi chiém béi RI va gii RI nay dén tram
gbc, va tram gdc thyuc hién viéc giai ma theo s bit nay dé thu duoc RI.

Kha ning MIMO cua thiét bi dau cubi 13 khai niém tdng thé vé& sb
luong t6i da cac 16p MIMO dugc hd tro cia thiét bi du cudi, va kha nang
MIMO nay dugc tao cdu hinh dua trén cac hoan canh khéc nhau cia hoat
dong két tap song mang lién bing tn/két tdp séng mang lién k& ndi bang
tan/két tap song mang khong lién ké nodi bang tAn/phi két tap song mang.

Trong phién ban 3GPP Release 8/9, néu ciu hinh cbng cua dng ten
khoéng dugc tinh dén (tc 1a tram géc c6 mic dinh 8 céng), néu sd lugng
16p MIMO t6i da 13 2, thi s6 bit bi chiém bai RI 13 1 bit; néu s6 lugng 16p
MIMO t6i da 1a 4, thi 2 bit b chiém; va néu sb luong 16p MIMO t6i da 12
8, thi 3 bit bj chiém. Theo d6, UE x4c dinh sd bit bi chiém béi RI va thuc
hién viéc ma ho4, va theo do, tram géc xac dinh sd bit cia RI va thuc hién
viéc giai ma. S6 luong 16p MIMO t6i da ma UE hd tro duoc xac dinh nhd
loai UE (UE category). Mic du UE c6 thé hd tro céc bang tan (band) khac
nhau, nhung UE van ¢é cing mét kha ning MIMO (tic 13 s6 lugng 16p
MIMO tbi da dugc UE hd tro tai tit ca cac bang tdn duogc hd tro la giéng
nhau). Noi cach khac, trong phién ban Release 8/9, thi kha naing MIMO
néu trén 12 & mirc @6 UE. Vi du, néu gia tri loai (Category) ctia UE 12 5, thi
s6 lugng 16p MIMO téi da twong tGng 13 4, va sb bit bi chiém bsi RI va
tuong g véi s6 luong 4 16p MIMO t6i da 14 2, UE c6 thé x4c dinh duge
rang khi giri RI d&n tram gdc, thi RI chiém 2 bit d& m3 ho4.

Trong phién ban 3GPP Release 10, thi phan tir théng tin t5 hop bang

tan (band combination) dugc dua mdi vao kha ning truy cap cuia UE, va
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phan i thong tin ndy c6 thé cho biét kha ning MIMO ctia UE tai c4c bang
tAn khac nhau, va sé luong 16p MIMO t6i da duoc hd tro ma tuong Ung
v6i céc bang tin khac nhau 13 khac nhau. Ttc 13 kha ning MIMO 13 & mirc
d6 bang tan (luu y: trong phién ban Release 10, thi ca thong s6 t6 hop
bang tan 14n thong sb loai thiét bj déu ton tai trong kha ning truy cap cua
UE). S6 bit bi chiém béi RI ¢6 lién quan dén sb luong 16p MIMO tbi da
ma UE ho tro tai bang tAn ma té bao phuc vu hién tai nam trong d6. Vi duy,
néu sb luong 16p MIMO t6i da duoc chi thi boi tb hop bang tin cua UE 1a
8, thi s6 bit bi chiém béi RI va tuong Gmg véi sb luong 8 16p MIMO nay 13
3, va UE thuc hién viéc m3 ho4 theo viéc RI chiém 3 bit nay.

Loai thiét bi dau cudi (loai UE) néu trén 13 mot phﬁn cua kha nang
truy cép ctia UE, va t6 hop bang tdn (band combination) ciing 13 mét phan
ctia kha ning truy cdp ctia UE. Kha ning truy cap ciia UE con bao gém s
phién ban cua UE. Kha néang truy cap cua UE 14 kha nang tinh, va khi UE
dugc bat ngudn, thi kha ning truy cép cta UE dugc giri dén thuc thé quan
ly di dong (Mobility Management Entity - MME) dé luu giit. Khi UE bét
ddu cai dat két ndi diéu khién tdi nguyén vo tuyén (Radio Resource
Control - RRC), thi tram gdc s& thu thap kha ning truy cip cua UE tir
MME.

Phén sau day s& mo ta chi tiét phuong phép xac dinh sd bit RI, va cac
giai phép cai thién & phia tram gdc va phia thiét bi dau cudi theo sang ché.

Phwong an thwe hién 1

Fig.1 12 lugc db thé hién nguyén 1y ciia phuong phap xac dinh sb bit
chi thi bac RI theo mét phuong 4n cia sang ché, va Fig.2 13 hinh thé hién
Iru db cta phuong phép xac dinh s bit RI theo mot phuong 4n cua sang

ché. Phuong phap theo phuong 4n ndy duoc thuc hién béi tram gbe, va UE
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duoc goi 1a thiét bi diu cubi theo phuong 4n nay cua sang ché. Nhu duogc
thé hién trén Fig.2, phuong phép ndy bao gdm céc budc:

201. Tram gdc xac dinh thong tin chi thi theo su lién lac giita thiét bi
dau cudi va tram gbc va kha ning da diu vao da diu ra MIMO cua thiét bi
dau cudi, trong d6 théng tin chi thi ndy bao gdm thong tin duoc thiét bi
du cudi ding dé xac dinh sb bit bi chiém khi guri RI

Theo phuong an ndy ciia sang ché, sd bit bi chiém béi RI khi phia UE
giri RI di dugc UE x4c dinh theo thong tin chi thi dugc giri tir tram gbc. O
budc nay, tram géc xac dinh thong tin chi thi theo su lién lac gitta thiét bi
dau cudi va tram gbc, va kha ning MIMO cua thiét bi dau cudi.

MGt cach tuy chon, tram géc ¢ thé xac dinh thong tin chi thi theo
cach nhu sau: néu thiét bi dau cudi khép véi tram géc, thi xac dinh thong
tin chi thi dua trén kha nang da dau vao da diu ra MIMO dugc chi thi béi
loai thiét bi cia thiét bi dAu cudi hodc kha niang MIMO duogc chi thi béi td
hop bang tin cua thiét bi dau cubi.

Mot cach tuy chon, tram géc cling ¢o thé x4c dinh thong tin chi thi
theo cach nhu sau: néu thiét bi ddu cudi khong khép véi tram gbc, thi x4c
dinh thong tin chi thi dva trén kha ning MIMO dugc chi thi béi loai thiét
bi ctia thiét bi dau cubi.

Theo hai cach néu trén, "khép vé1" cd nghia la: vi du, phién ban
3GPP Release clia tram gbc 13 gidng v6i cua thiét bi dau cudi (vi du, ca
loai tram gbc 13n loai thiét bi dau cudi déu 13 phién ban Release 10), thé
thi tram gbc duoc goi 13 khép véi thiét bi ddu cudi. Néu phién ban Release
cua tram géc 13 khac véi cua thiét bi dau cubi (vi du, loai tram géc la
phién ban Release 10, con loai thiét bi dau cubi 13 phién ban Release 8),

thi tram géc duogc goi 1a khong khép véi thiét bi dau cubi. Theo vi du khac,
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viéc tram gbc c6 khép véi thiét bi dau cudi hay khong c6 thé dugc phan
4nh boi kha ning ctia ching. Vi du, UE c6 kha ning t6 hop bing tin, va
tram gdc c6 thé thuc hién viéc giai ma dting, thi diéu nay con cho biét ring
tram gbc khép véi UE.

Mot vi du s& dugc md ta dudi day dé thé hién viéc tram géc xac dinh
thong tin chi thi tuy theo viéc tram gdc c6 khép véi thiét bi dau cudi hay
khéng:

Vi du, néu tram gbc khép véi thiét bi diu cudi, va ca hai déu thude
phién ban Release 10, thi tram géc ¢ thé xac dinh thong tin chi thi dua
trén loai thiét bi dau cudi hodc tb hop bang tan. Néu tram gbc khép véi
thiét bi du cudi, va ca hai déu thudc phién ban Release 8/9, thi tram géc
~ ¢6 thé xé4c dinh thong tin chi thi dua trén loai thiét bi du cubi.

Theo vi du khac, néu tram gdc khong khép véi thiét bi dau cubi,
chang han phién ban ciia tram gbc 13 ¢l hon hodc méi hon so véi phién
ban ctia thiét bi dau cudi, thi tram gbc c6 thé xac dinh thong tin chi thi dua
trén loai thiét bi dAu cubi. Mot cach tuy chon, néu phién ban cia tram géc
méi hon phién ban cta thiét bi diu cudi, hodc phién ban cua tram gbe
gidng v6i phién ban cua thiét bi diu cudi, thi tram gbc va thiét bi dau cudi
c6 thé x4c dinh sb bit dua trén loai thiét bi dau cudi mot cach riéng r€, va
tram gbc khong can giri thong tin chi thi dén thiét bi diu cubi. Ngoai ra,
viéc phién ban 13 méi hon hoic cii hon ¢6 thé dugc x4c dinh theo phién
ban Release 10. Vi dy, néu tram géc thudc phién ban Release 10 hoic
phién ban méi hon, va thiét bi dau cudi thudc phién ban Release 9 hoic
phién ban cii hon, thi phién ban cia tram gdc 13 méi hon phién ban cta
thiét bi diu cubi. Trong truong hop nay, cling c6 thé néi ring tram gbc 1a

tram goc thudc phién ban mdi hon, va thiét bi dau cuoi 1a thiét bi dau cuoi
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thudc phién ban cii hon.

Tram gdc x4c dinh, theo viéc tram gbc ¢ khép véi thiét bi dAu cubi
hay khong, tinh toan, dua trén kha ning MIMO, s6 bit bi chiém béi RI, va
giri thong tin chi thi dén thiét bi dAu cudi, dé tram gbc va thiét bj dau cubi
c6 co s& dé xéc dinh RI, va ca tram gbc 13n thiét bi dAu cudi déu tinh sb bit
RI theo co s& x4c dinh nay. Theo cach nay, c6 thé bao dam rang luong bit
RI duoc x4c dinh béi tram gbe va thiét bi dau cudi 1a gibng nhau, dé tram
gbc c6 thé hidu duoc R ma thiét bi diu cuéi gti, nho d6 dam bao kha
nang thuc hién chirc naing MIMO mot cach binh thuong gitta ching.

202. Gt thong tin chi thi dén thiét bi dau cudi, dé thiét bi dau cuébi
xéc dinh, theo thong tin chi thi nay, cac bit bi chiém dé giri RI.

Tram gbc giri théng tin chi thi x4c dinh duoc dén UE, trong dé thong
tin chi thj nay dugc thiét bi ddu cudi dung d& x4c dinh sb bit bj chiém boi
RI, tic 12 tram gbc bao dam, bang cach st dung thong tin chi thi ndy, ring
s6 luong bit bi chiém boi RI va dugce xac dinh bsi UE va tram géc la
gidng nhau.

Nhu da dugc mé ta & buée 201, tram géc c6 thé x4c dinh thong tin
chi thi dya trén kha ning MIMO duoc chi thi béi loai thiét bi cua thiét bi
dau cudi, hodc x4c dinh thong tin chi thi dua trén kha nang MIMO dugc
chi thi béi t hop bing tin cua thiét bi ddu cubi. Co s& dé xac dinh thong
tin chi thi 1a khac nhau, do d6, thong tin chi thi dugc gui di cling c6 thé
khac nhau. Vi du, thdng tin chi thi dugc xdc dinh dya trén kha ning
MIMO dugc chi thi béi loai thiét bi dau cudi 13 khac vé6i thong tin chi thi
dugc x4c dinh dya trén kha ning MIMO dugc chi thi béi td hop bang tan.
Ngoadi ra, tram gbc c6 thé sir dung thong tin theo nhiéu cach 1am thong tin

chi thi:
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Mot céach tuy chon, thong tin chi thi ma tram géc xac dinh duoc cd
thé bao gdm: Théng tin cAu hinh bo céo CQI. Cu thé 13, dbi v6i thong tin
chi thi thudc loai nay, thi hai cich sau day co thé duoc st dung:

Céch thi nhét 13: néu thong tin chi thi nay dugc xac dinh dua trén kha
ning MIMO dugc chi thi boi tb hop bing tin cua thiét bi dau cubi, thi
tram gbc c6 thé giri thong tin cAu hinh bo cdo CQI thi nhét dén thiét bi
dau cudi, dé thiét bi dau cudi xac dinh sb bit theo thong tin cu hinh bao
céo CQI thir nhét nay; hodc

néu thong tin chi thi nay dugc xac dinh duva trén kha nang MIMO
duoc chi thi boi loai thiét bi cia thiét bi ddu cudi, thi thong tin cdu hinh
béo cao CQI thit hai dugc giri dén thiét bi dau cudi, dé thiét bi dau cuébi
x4c dinh s6 bit theo thong tin cAu hinh bio cdo CQI thir hai nay.

Vi dy, thong tin cAu hinh bao cio CQI thir nhit c6 thé 13 thong tin cAu
hinh bao cdo CQI thugc phién ban 3GPP Release 10 hodc phién ban méi
hon, va thong tin ciu hinh béo c4o CQI thir hai ¢6 the 12 thong tin cAu hinh
bao cdo CQI thudc phién ban 3GPP Release 10 hoic phién ban cii hon.

Mot wru diém ciia phuong 4n nay 1a cach thirc thuc hién twong d6i don
gidn, trong d6 nhimg co s khac nhau dé xac dinh sb bit RI ¢6 thé duoc
chi thi bang cach giri thong tin ciu hinh bao céo CQI thudc cac phién ban
khac nhau.

Mot cach tuy chon, tram gbc ciing c6 thé xac dinh thong tin chi thi
theo kha nang cta thiét bi dau cubi (vi dy, tram géc c6 thé x4c dinh, theo
phién ban cua thiét bi dau cudi trong kha ning cua thiét bi dau cudi nhan
dugc, ring thiét bi dau cubi 13 thudc phién ban méi hon). Thiét bi diu cudi
cling c6 thé thudc phién ban méi hon, nhung kha nang cia UE ma tram

gbc thu dugc khong c6 td hop nao (kha ning cia UE khong hd tro t6 hop
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bang tan). Trong trudng hop nay, cho dui néu tram gbc gri thong tin cAu
hinh béo cdo CQI thudc phién ban Release 10 ho#ic phién ban méi hon dén
UE, thi UE vAn x4c dinh s bit theo kha nang MIMO duoc chi thi béi loai
thiét bi dau cubi, va tram gdc cling x4c dinh sd bit theo kha nang MIMO
dugc chi thi béi loai thiét bi dau cudi.

Céch th hai 1a; néu thong tin chi thi nay dugc xadc dinh dua trén kha
ning MIMO dugc chi thi béi t5 hop bang tin cla thiét bi dAu cudi, thi
mang thong tin thir nhat trong théng tin ciu hinh bio cdo CQI, trong do
théng tin thtr nhat ndy dugc ding dé 1énh cho thiét bi dau cudi x4c dinh sb
bit dya trén kha ning MIMO dugc chi thi boi td hop bang tan cia thiét bi
dau cudi; néu thong tin chi thi dugc xdc dinh dya trén kha ning MIMO
dugc chi thi boi loai thiét bi cta thiét bi dau cudi, thi khong mang thong
tin thir nhét trong thong tin ciu hinh bao céo CQI, trong d6 théng tin ciu
hinh béo céo CQI nay dugc ding dé 1énh cho thiét bi du cudi x4c dinh sb
bit dua trén kha ning MIMO dugc chi thi béi logi thiét bi cta thiét bi dau
cuéi;hoéc

néu thong tin chi thi nay dugc xac dinh dua trén kha nang MIMO
dugc chi thi béi loai thiét bi ctia thiét bj diu cudi, thi mang thong tin thtr
hai trong théng tin cAu hinh bao cdo CQI, trong d6 thong tin thir hai nay
dugc ding dé 1énh cho thiét bj ddu cubi x4c dinh sb bit theo kha ning
MIMO duogec chi thi béi loai thiét bi dau cubi nay.

Vi dy, theo cach thir hai ndy, thi thong tin thi nhat hoic théng tin thi
hai c6 thé dung mét bit d& chi thi théng tin. Vi du, bit "0" c6 thé duoc
ding dé cho biét kha ning MIMO duoc chi thi béi loai thiét bi dAu cubi,
va bit "1" ¢6 thé dugc ding dé cho biét kha nang MIMO duogc chi thi bsi
tb hop bang tdn. Néu tram géc chon x4c dinh, dya trén kha ning MIMO
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duoc chi thi béi loai thiét bi dau cudi, s6 bit bi chiém bsi RI, thi bit "0" ¢6
thé duoc giri dé ¢ chirc ning nhu thong tin thir hai. Néu tram géc chon
x4c dinh, dya trén kha nang MIMO duoc chi thi bdi td hop bang tan, sb bit
bi chiém béi RI, thi bit "1" ¢6 thé dugc gii dé c6 chic ning nhu thong tin
thtr nhat.

Céch thuc thyc hién cua cach tht hai 1a tuong dbi linh hoat, va chi thi
d6i véi co sé khac dé xac dinh sb bit RI 13 tuong dbi rd rang, nén tram gbc
c6 thé chon nhitng cach khac nhau mét cach linh hoat.

Mot cach tuy chon, thong tin chi thi ma tram géc xac dinh duoc co
thé bao gém: Théng tin chi thi CA.

Cu thé 13, d6i v6i thong tin chi thi thudc loai ndy, thi tram gbc c6 thé
giri thong tin chi thi CA dén thiét bi dau cubi, trong d6 thong tin chi thi CA
nay dugc dung dé 1énh cho thiét bi dau cudi x4c dinh s bit theo kha nang
MIMO dugc chi thi boi td hop bang tin cua thiét bi dau cubi.

Mot céch tuy chon, thong tin chi thi ma tram géc gui dén _thiét bi dau
cudi c6 thé truc tiép 12 sb bit bi chiém béi RI ma thiét bi ddu cudi gi.

Trong trudng hop ndy, sau khi tram gdc tur né x4c dinh, theo su lién
lac gitra né va thiét bi dau cudi (vi du, viéc tram gdc ¢ khép véi thibt bi
dau cubi hay khong), théng tin chi thi dua trén kha ning MIMO duoc chi
thi boi loai thiét bi dau cudi hodc kha ning MIMO dugc chi thi boi tb hop
bang tan, thi tram géc s€ tu no tinh, theo kha naing MIMO duogc chi thi béi
loai thiét bi dau cudi hoic t6 hop bang tin, sb bit bi chiém béi RI, va gii
s6 bit nay dén UE, va UE c6 thé truc tiép ma hoa RI theo sb bit nay dé gui
di.

Su khéc biét gitta cach nay va cach trudc nim & chd, theo cach trudc,

thi UE chon loai thiét bi hoic td hop bang tan theo thong tin chi thi, roi
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sau d6 UE x4ac dinh, theo loai thiét bi hodc t6 hop bang tin x4c dinh duoc
cudi cung, sb bit bi chiém béi RI, con theo cich nay, thi UE thuc hién viéc
m3 hoa truc tiép theo s bit bi chiém béi RI va dugc phan phdi béi tram
gbc, trong d6 sb bit bi chiém bdi RI nay duoc tram gbe thu dugc bing
cach tinh toan va truc tiép gii ¢én UE. Mot uu diém cia phuong 4n giri
truc tiép s bit ndy 13: tién trinh xir 1§ & phia thiét bi diu cudi duge don
gian hoa nhiéu, va phia thiét bi dau cubi c6 thé truc tiép ma hoa RI theo sb
bit nay sau khi nhan dugc s bit nay, va khong cin phai tinh hay x4c dinh
sd bit RI. Ngoai ra, tién trinh xir Iy ¢ phia tram gbc ciing ¢6 thé duoc don
gian hoa dén mot mirc d6 nhat dinh, béi vi phia tram gbc con can phai xé4c
dinh sb bit RI khi giai ma RI. Néu s bit ndy dugc giri thing dén UE, thi
thong tin chi thi néu trén khong cin phai duogc thiét ké thém.

Mot céch tuy chon, néu tram géc tu tinh s6 bit RI thi ¢6 thé x4y ra
truong hop sau day: Néu s bit nay duoc xac dinh dua trén kha nang
MIMO dugc chi thi boi t6 hop bing tan cia thiét bi dau cudi, néu td hop
bang tdn ma thiét bj dau cudi hién dang sir dung bao gdm bang tan xuét
hién it nhét hai 1an, thi s bit tuong tmg véi bang tan ndy duoc x4c dinh
dua trén gia tri cuc dai cua sb luong 16p MIMO tdi da dugc hd tro ma
bing tAn nay chi thi, nhd d6 dam bao ring tram gbc va thiét bi ddu cudi
tinh sb bit RI dua trén co s& x4c dinh xac dinh duoc.

Mot cach tuy chon, trudc khi giri thong tin chi thi dén thiét bi diu
cudi, thi tram géc x4c dinh sb bit nay dua trén kha nang MIMO dugc chi
thi béi loai thiét bi cta thiét bi dau cubi; hodc sau khi giri thong tin chi thi
nay dén thiét bi dau cubi, thi tram géc x4c dinh s bit nay dua trén su lién
lac gitta n6 va thiét bi dau cudi.

Ngoai ra, tram gbc con tu né xac dinh, dwa trén kha nang MIMO
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duoc chi thi béi loai thiét bi dAu cubi hodc kha niang MIMO duoc chi thi
béi to hop bang tn, sb bit bj chiém béi RI, va khi nhan dugc RI ma UE
bao céo, thi tram gbc thuc hién viée giai ma theo s6 bit nay dé thu duoc RI
nay. Béi vi tram géc va UE xac dinh, dua trén co sG giéng nhau, sb bit bi
chiém boi R, thc nhiing co s& xac dinh 1a giéng nhau, nén tram géc va
UE c6 cling mét két qua xac dinh dbi véi sé bit bi chiém bsi R, nho d6
dam béo kha ning giai ma dung RI cho tram gbc va kha ning thuc hién
chirc ning MIMO mét céch binh thudng. Theo phuong 4n nay, tram gdc
x4c dinh, theo cach néu trén, sd bit bi chiém béi RI, va gt thong tin chi
thi dén thiét bi diu cudi, trong d6 trinh tu thyuc hién hai hoat dong nay
khong bi gi6i han theo phuong 4n ndy cia sang ché.

Nho xéc dinh s6 bit RI theo phuong phap theo phuong an nay ma c¢o
thé bao dam rang phia tram géc va phia thiét bi dau cudi s& théng nhat vé
cach hiéu s6 bit bj chiém béi RI. Vi du, theo giao thic tiéu chudn hién tai,
tram gdc c6 thé biét sb phién ban cua UE, nhung UE lai khong thé biét
duoc sd phién ban cua tram géc; do d6, néu UE thudc phién ban Rel-10
ho#c phién ban méi hon truy cap vao tram gdc thudc phién ban Rel-8/9,
thi UE c6 thé béo céo tb hop bang tan va loai thiét bi cung mot lac, nhung
lai x4c dinh s bit bj chiém bai RI theo s6 lugng 16p MIMO téi da duge hd
trg ma td hop bang tin nay chi thi. Tuy nhién, tram gdc thudc phién ban cii
hon 12 Rel-8/9 khong thé nhan ra phan tir théng tin td hop bing tin méi
dugc dua vao phién ban Rel-10, va chi c6 thé x4c dinh sb bit RI theo sb
luong 16p MIMO t6i da duoc hd trg von tuong ung vai gia tri loat thiét bi
ctia UE. Do d6, tram gbc va UE s& ¢ cach hiéu khac nhau vé sb bit bi
chiém bai RL Vi du, gi4 tri loai thiét bi dugc UE béo cdo duge dién 13 5,

va sb luong 16p MIMO tbi da dugc h tro tuong Ung 13 4 16p, nhung t6
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hop bang tin ma UE béo cdo biéu thi rang sd luong 16p MIMO téi da
duge hd trg ma twong Gng v6i bang tin hién tai 13 8 16p. Trong trudng hop
nay, khi ma hoa RI thi UE x4c dinh, theo tb hop bang tan, réng RI chiém 3
bit; tuy nhién, khi thyc hién viéc giai ma, theo gia tri loai thiét bi, thi tram
gbc lai cho rang RI chiém 2 bit, din dén viéc tram gbc thu duoc gia tri sai
khi giai m3, va khong thé thu duoc RI ding ma UE béo céo, nén chiic
ning MIMO gifta tram gbc va UE khong thé dugc sir dung mot cach binh
thudng. Nho phuong phép theo phuong 4n nay ctia sang ché, do thuc té ca
tram gdc 14n thiét bj dau cudi déu xac dinh sd bit RI theo thdng tin chi thi,
nén c6 thé bao dam rang tram gdc s& giai md dung RI ma thiét bi dau cubi
giri, va chirc ning MIMO c6 thé duoc sitr dung mot cach binh thuong gitta
tram géc va UE dua trén RI ding.

Phwong an thyc hién 2 |

Fig.3 13 hinh thé hién luu dd cta phuong phap xac dinh s bit RI theo
phuong 4n khéc cua sang ché. Phuong phap theo phuong 4n niy dugc
thuc hién bsi UE, va nhu dugc thé hién trén Fig.3, phuong phép nay bao
gdm céc budc:

301. Thiét bi dau cudi nhan thong tin chi thi dugc gui tir tram géc,
trong d6 thong tin chi thi ndy bao gdm théng tin duogc thiét bi dau cudi
ding dé xac dinh sb bit bi chiém khi giri RI.

UE nhan thong tin chi thi duoc giri tir tram gdc, trong d6 théng tin chi
thi nay dugc ding dé x4c dinh sb bit bi chiém boi RI. Tram gbc 1énh cho
UE xéc dinh, theo thong tin chi thi nay, sd bit bi chiém boi RI, va con cho
biét réng tram géc tu nd xac dinh, theo thong tin chi thi nay, s6 bit bi
chiém béi R

Thong tin chi thi nay co thé c6 nhiéu dang, vi dy, bit "0" hoac "1" c6
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thd duoc ding d& chi thi, va sb bit bj chiém bai RI va duge xac dinh béi
tram gdc ciing c6 thé duge dung truc tiép 1am thong tin chi thi.

302. Thiét bi d4u cudi x4c dinh, theo thong tin chi thi nay, s bit bi
chiém bédi RI.

Sau khi nhin duoc thong tin chi thi thi UE sé& xac dinh, theo thong tin
chi thi ndy, sé bit bi chiém béi RI. Vi du, néu UE nhéan dugc bit "0" tir
tram géc (biéu thi réng kha niang MIMO dugc chi thi boi loai thiét bi dau
cudi da duoc chon), thi UE xac dinh chon loai thiét bi 1am co s& dé xac
dinh s6 bit RI. Theo cach khéc, néu thong tin chi thi dwoc gii tir tram gbc
va dugc UE nhan 1a s6 bit bi chiém boi RI (56 bit nay dugc tram géc Xac
dinh va giri thing dén UE), thi RI s& dugc ma hoa truc tiép theo sb bit nay
dé gui di.

Khi giri RI thi UE ma hod, theo sb bit nay, RI dugc gui dén tram gbc.

Theo phuong phép xac dinh sd bit chi thi bac RI theo phuong 4n nay,
thi thiét bi dau cudi x4c dinh, theo thong tin chi thi duoc giri boi tram géc,
s bit bi chiém béi RI, nén phia tram gbc va phia thiét bi dau cudi s& théng
nhat vé co s& dé xac dinh sb bit bi chiém bsi RI. Do d6, khi UE béo céo
RI, thi UE va tram gbc s& théng nhat v& cach hiéu sb bit bi chiém bai
thong tin RI, nhd d6 bao dam ring chiic ning MIMO c6 thé duoc st dung
binh thudng gitta tram gbc va UE dua trén RI dung.

Trong cac phuong an sau day, mét vai vi du cu thé s& duoc sir dung
d8 mo ta cach thirc ma tram gdc va UE xéac dinh sb bit RI, trong d6 théng
tin chi thi & mét phan cia cic phuong 4n nay dugc UE dung cu thé dé
chon co s& xac dinh, va xac dinh, theo co s& xac dinh nay, s6 bit bi chiém
béi R1, con theo cac phuong 4n khac, thi thong tin chi thi ndy truc tiép 13

sO bit bi chiém bdi RI va dugc tram goc xac dinh theo co s& xac dinh nay.
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Co sé xac dinh ¢ day la kha nang MIMO duoc chi thi béi loai thiét bi cia
thiét bi dau cubi hoic kha ning MIMO duoc chi thi béi td hop bing tin
ctia thiét bi dau cubi.

Phwong an thwe hién 3

Thong tin chi thi theo phurong 4n ndy bao gdm thdng tin cdu hinh bo
cdo CQI thudc cac phién ban khac nhau. Ttc 13, tram gbc giri thong tin
céu hinh béo cdo CQI thudc cac phién ban khac nhau dén UE lam thong
tin chi thi, vd UE c6 thé biét, theo thong tin cdu hinh bao cdo CQI thudc
cac phién ban khac nhau nay, ring kha ning MIMO duoc chi thi béi loai
thiét bi dau cudi hoic kha ning MIMO dugc chi thi béi td hop bang tin 13
can phai ¢ chirc ning nhu co sé xac dinh dé x4c dinh s bit bi chiém béi
RI.

Fig.4 12 hinh thé hién so dd béo hiéu ctia phuong phap x4c dinh sd bit
RI theo phuong 4n khac nita cia sang ché. Nhu duogc thé hién trén Fig.4,
phuong phap nay c6 thé bao gdm céc budc:

401. Tram gbc x4c dinh co sé x4c dinh, vén dugc dung dé xac dinh sb
bit bi chiém béi RIL

Tram géc c6 thé chon co sé xac dinh theo nhiéu céch, vi dy, tram géc
6 thé xac dinh co s& x4c dinh theo su lién lac gitra thiét bi dau cudi va
tram géc.

Mot cach tuy chon, néu thiét bi dau cubi khép voi tram géc (tram géc
c6 thé biét phién ban ctia UE), thi tram géc chon xac dinh thong tin chi thi
dura trén kha ning MIMO duoc chi thi béi loai thiét bi cua thiét bi dau
cudi hoic kha nang MIMO dugc chi thi béi tb hop béng tdn cua thiét bi
dau cubi. Néu thiét bi dau cudi khong khép véi tram gbe, thi tram gdc

chon xac dinh thdng tin chi thi dua trén kha nang MIMO duogc chi thi boi
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loai thiét b ctia thiét bi dau cubi.

Vi du, dbi v6i tram géc thudc phién ban Release 8/9, thi vi tram géc
khoéng hd tro cach t6 hop bang tan duoc gi6i thiéu trong phién ban Release
10, nén tram gbc chon loai thiét bi dau cudi Category lam co s& xé4c dinh.
Vi duy, néu tram géc khép véi thiét bi dau cudi, thi ca thiét bi diu cubi 13n
tram gdc déu thudc phién ban Release 8/9, nén loai thiét bi Category cta
UE sé& chéc chén duge chon 1am co sé x4c dinh. Néu tram géc khong khép
vé6i thiét bi dau cudi, thi thiét bi dau cudi 13 thudc phién ban Release 10,
nhung tram géc khong hd trg cach td hop bang tan, nén loai thiét bi cua
UE (UE Category) ciing dugc chon lam co s& xac dinh.

Theo vi du khéc, d6i véi tram géc thudc phién ban Release 10, néu
tram gdc khop véi thiét bi dau cudi, thi ca thiét bj dau cudi va tram gbe
déu thudc phién ban Release 10, va tram gdc cb thé chon Category hoic
cach t6 hop bing tan. Néu tram gdc khong khép véi thiét bi ddu cubi, thi
UE la thudc phién ban Release 8/9. Béi vi phién ban cua UE 1a cii hon va
khoéng hd trg cach t6 hop bing tin duoc gi6i thiéu trong phién ban Release
10, nén tram géc con chon loai thiét bi dau cudi Category lam co s& xac
dinh.

402. Tram gbc giri thong tin chi thi dén UE theo co s& xac dinh x4c
dinh duoc.

Thong tin chi thi ndy 13 théng tin dugc dung dé xac dinh sb bit bi
chiém béi RI. Thong tin chi thi theo phuong 4n nay cu thé 13 théng tin
dugc thiét bi dau cubi dung d& x4c dinh chon co s& xac dinh. Sau khi co
s& xac dinh dugc xac dinh, thi UE sé& x4c dinh, theo co s& x4c dinh nay, sb
bit bi chiém béi RI. Thong tin chi thi theo phuong 4n nay 13 thong tin ciu
hinh bao cao CQI thudc cac phién ban khac nhau.
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Vi dy, néu co s& xac dinh ma tram gbc xac dinh duoc 13 kha ning
MIMO dugc chi thi boi t6 hop bing tin (band combination) ctia UE, thi
tram gbc giri thong tin cdu hinh béo cdo CQI thir nhit dén UE, trong do
thong tin cAu hinh bao cdo CQI thir nhat nay 13, vi du, théng tin cAu hinh
bao cdo CQI thudc phién ban Release 10 hoac phién ban mdi hon, va
thong tin c4u hinh bao cdo CQI thudc phién ban Release 10 nay cu thé 1a
phan tir théng tin cqi-ReportConfig-r 10.

Néu co s& xac dinh ma tram géc xac dinh dugc 1a kha nang MIMO
duoc chi thi béi loai thiét bi dau cudi (Category) cua UE, thi tram géc gui
thong tin cAu hinh bao cdo CQI thi hai dén UE, trong d6 thdng tin cu
hinh béo cdo CQI thtt hai nay 13, vi du, thong tin cdu hinh bao cédo CQI
thudc phién ban cii hon phién ban Release 10. Thong tin cdu hinh béo cdo
CQI thudc phién ban cii hon phién ban Release 10 cu thé 13 phan tir thong
tin cqi-Report-Config (khong c6 hau té phién ban).

' Mot cach tuy chon, hai thong béo giao dién khong gian c6 thé mang
thong tin chi thi ndy, tc théng tin ciu hinh bao cdo CQIL Vi du, né c6 thé
la théng bdo cai dat két ndi didu khién tai nguyén vo tuyén (RRC
Connection Setup) hoic thong bao ciu hinh lai két néi RRC (RRC
Connection Reconfiguration) ma tram gdc giri dén thiét bi dau cubi.
Thong béo cai dit két ndi RRC dugc tram gbe guri khi UE di vao trang théi
duoc két ndi tir trang thai khéng tai. Thong béo cAu hinh lai két ndi RRC
duoc tram gbc giri khi UE & trang thai duoc két ndi. Theo cac phuong &n
thuc hién cu thé, thong tin chi thi ndy ciing c6 thé duogc mang trong thong
bao khac va dugc gui dén UE, va, vi dy, thong tin chi thi nay dugc gui
mdt cach doc 14p bing théng béo nhat dinh.

403. UE chon, theo thong tin chi thi nhan dugc von duge gui tur tram
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gbc, co s xac dinh dé sir dung.

UE theo phuong 4n ndy c6 kha ning chon, theo théng tin cdu hinh
béo cao CQI thudc cac phién ban khac nhau dugc gii tir tram gbc, co s&
x4c dinh dé st dung. Tic 13, kha ning MIMO duoc chi thi béi loai thiét b
dau cubi ciia UE hoic kha ning MIMO duoc chi thi béi t6 hop bing tin
duoc chon lam co s& xac dinh.

Vi dy, néu thong tin chi thi ma UE nhan duoc 13 théng tin cdu hinh
bao cdo CQI tht nhat, trong d6 thong tin cAu hinh bao cdo CQI thtr nhét
nay 13, vi du, thong tin cdu hinh bao cdo CQI phién ban Release 10 hoic
phién ban méi hon, thi UE chon kha nang MIMO duoc chi thi bai té hop
bang tan 1am co s& xac dinh. Néu thong tin chi thi ma UE nhan duoc 1a
thong tin cAu hinh béo cdo CQI thir hai, trong dé théng tin cAu hinh bao
c4o CQI thtr hai nay 13, vi dy, thong tin cAu hinh bao cdo CQI thudc phién
ban cli hon phién ban Release 10, thi UE chon kha ning MIMO dugc chi
thi boi loai thiét_ bi dau cubi lam co s& xac dinh.

404. UE xac dinh, theo co s& xac dinh x4c dinh duoc, sé bit bi chiém
boi RI.

Néu UE chon kha ning MIMO dugc chi thi béi loai thiét bi dau cudi
Category lam co s& xéac dinh, thi sé luong 16p MIMO t6i da duoc hd trg
ma twong Umg véi gia tri Category (Categoryl-5) s& dugc ding dé tinh sb
bit bi chiém boi RI. Néu UE chon kha nang MIMO duoc chi thi béi to hop
bang tdn lam co s& x4c dinh, thi kha ning MIMO dugc chi thi béi tb hop
bang tin nay s& dugc ding dé tinh sé bit bi chiém bai RI.

405. UE m3 hoa RI theo s bit nay.

406. UE giri RI nay dén tram gbc.

407. Tram géc xac dinh, theo co s& xac dinh x4c dinh dugc, sb bit bi
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chiém béi RL.

408. Tram gbc dung s bit ndy dé giai ma RI khi nhén duoc RI dugc
gui tir UE.

Phuong 4n nay ctia sang ché khéng gi6i han trinh tu thyuc hién cua cac
bude 407 va 408 néu trén. Vi du, budc 408, ma trong d6 tram géc gidl ma
RI theo sb bit, duoc thuc hién sau buée 406, nhung budc 407, ma trong d6
tram gbc xéac dinh, theo co s xac dinh, s6 bit bi chiém béi R, ¢6 thé chi
can duoc thuc hién trudc bude 408, chtr khong nhat thiét phai dugc thuc
hién sau budc 406. Vi du, tram géc cling c6 thé thuc hién budc 407 sau
khi x4c dinh co s& xac dinh & budc 401, va trude khi gii thong tin chi thi
& bude 402 (von vira duoc néu 1am vi du, va buéc ndy ciing ¢ thé duoc
thuc hién tai thoi diém khac theo cac phuong 4n thuc hién cu thé).

Theo phuong phép xéac dinh sd bit chi thi bac RI theo phuong 4n nay,
thi thiét bi dau cudi x4c dinh, theo thong tin chi thi dugc giri boi tram géc,
s6 bit bi chiém béi RI, nén phlfa tram gbc va phia thiét bi ddu cubi s& théng
nhat vé co s& dé x4c dinh sb bit bi chiém béi RI. Do d6, khi UE bao cdo
RI, thi UE va tram gbc s& thong nhit vé cach hiéu sb bit bi chiém béi
thong tin RI, nhd d6 bao dam rang chirc ning MIMO c6 thé dugc st dung
binh thudng giita tram gbc va UE dua trén RI ding.

Phwong an thuc hién 4

Thong tin chi thi theo phuong 4n ndy con bao gdm thong tin ciu hinh
béo cdo CQI, nhung mdt sb thong tin mdi ciing duge dua vao thong tin
cAu hinh bao cdo CQI, dé bao cho UE biét 12 cin chon co s& xac dinh nao.

Fig.5 13 hinh thé hién so d6 bao hiéu ciia phuong phép xéac dinh sé bit
RI theo phuong 4n khéc nita ciia sang ché. Theo phuong an nay, cac budce

gidng nhu cac budc cia phuong 4n trén Fig.4 s& khong duge md ta lap lai.
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Nhu duge thé hién trén Fig.5, phuong phéap ndy cé thé bao gdm céc budc:

501. Tram gdc xac dinh co s& xé4c dinh, von dugc dung dé x4c dinh sb
bit bi chiém boi RL

502. Tram gbc giri thong tin chi thi dén UE theo co s& x4c dinh xé4c
dinh dugc.

Thoéng tin chi thi theo phuong an nay la thong tin méi duge thém vao
thong tin cAu hinh béo céo CQI, va co nhiéu cach dugc tram géc dung dé
g1 thong tin chi thi theo nhitng co s& xac dinh khac nhau xac dinh dugc:

Vi du, néu co s& xac dinh ma tram gbc xac dinh duoc 13 kha ning
MIMO duoc chi thi béi td hop bing tan (band combination) cia UE, thi
tram gdc s& mang thong tin thir nhét trong thong tin cAu hinh bao cdo CQI
duoc giri dén UE, trong d6 thong tin thtr nhat ndy duoc dung dé 1énh cho
thiét bj dau cudi x4c dinh sd bit dira trén kha ning MIMO dugce chi thi béi
t6 hop bang tin cia thiét bj dau cudi. Néu co sé xac dinh ma tram gbe xac
dinh dugc 1a kha nang MIMO dugc chi thi béi loai thiét bi dau cudi
(Category) ctia UE, thi tram gbc s& khong mang thong tin thir nhét trong
thong tin cdu hinh bao cdo CQI dugc giri d¢én UE, trong d6 théng tin ciu
hinh bao cdo CQI nay dugc dung d& 1énh cho thiét bi dau cubi xac dinh sb
bit dyra trén kha ning MIMO duoc chi thi boi loai thiét bi cua thiét bi dau
cubi.

Theo vi du khéc, néu co s& x4c dinh ma tram géc xac dinh dugc 1a
kha ning MIMO duoc chi thi béi loai thiét bi dau cubi (Category) cua UE,
thi tram gdc s& mang thong tin thr hai (vi du, "01" hoic "b") trong thong
tin cAu hinh bao cao CQI duoc giri dén UE, trong d6 thong tin thi hai nay
dugc ding dé 1énh cho thiét bi diu cubi xac dinh sb bit theo kha ning
MIMO dugc chi thi béi loai thiét bi dau cudi.
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Tuong tu nhu vay, thong tin chi thi ndy c6 thé duoc mang trong théng
béo cai dit két ndi RRC hozc théng bao ciu hinh lai két néi RRC.

503. UE chon, theo thong tin chi thi nhan dugc von duoc guri tir tram
gbc, co s& xac dinh dé sir dung.

UE theo phuong 4n nay c6 kha néng chon, theo nhiing cach khac
nhau ma trong d6 tram gbc giri thong tin chi thi co s&, co s& xac dinh dé
str dung. Tic 13, kha nang MIMO duoc chi thi béi loai thiét bi dau cubi
ctia UE hoic kha ning MIMO dugc chi thi boi td hop bang tAn ctia UE s&
duoc chon lam co sé xac dinh.

Vi du, néu thong tin cu hinh béo cdo CQI ma UE nhin dugc cb
mang thong tin thir nhét, trong d6 théng tin thr nhit ndy dugc ding dé
1nh cho thiét bi diu cubi x4c dinh sb bit dua trén kha ning MIMO dugc
chi thi béi t6 hop bing tin cua thiét bi diu cudi, thi UE chon kha ning
MIMO dugc chi thi béi t6 hop bing tin 1am co sé x4c dinh. Theo cach
khac, néu thong tin cAu hinh bao cdo CQI ma UE nhén duc_rc khoéng mang
thong tin tht nhat nay, thi UE chon kha ning MIMO dugc chi thi boi loai
thiét bi dau cudi lam co s& x4c dinh.

Theo vi du khac, néu thong tin cAu hinh bio cdo CQI ma UE nhan
dugc cé mang théng tin thir hai, trong d6 thong tin thir hai nay dugc dung
dé 1énh cho thiét bi dau cudi x4c dinh sb bit theo kha ning MIMO dugc
chi thi béi loai thiét bi du cubi, thi UE chon kha ning MIMO dugc chi thi
béi loai thiét bi dau cubi nay lam co s& x4c dinh.

504. UE xac dinh, theo co s& xac dinh x4c dinh dugc, s bit bi chiém
boi RIL

505. UE m4 hod RI theo sb bit nay.

506. UE giri RI nay dén tram gbc.
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507. Tram géc xac dinh, theo co s& x4c dinh x4c dinh duoc, sb bit bi
chiém béi RIL

508. Tram gdc dung sb bit ndy dé giai ma RI khi nhén duoc RI duge
gui tu UE.

Theo phuong phap xac dinh s6 bit chi thi bac RI theo phuong 4n nay,
thi thiét bi d4u cudi x4c dinh, theo thong tin chi thi dugc g béi tram géc,
54 bit bi chiém boi RI, nén phia tram gdc va phia thiét bi dau cudi s& théng
nhét v& co s& dé xéc dinh s bit bj chiém b&i RI. Do dé, khi UE bdo céo
RI, thi UE va tram gdc s& théng nhit vé& cach hiéu sb bit bi chiém boi
thong tin RI, nhd d6 bao dam rang chirc nang MIMO c6 thé duge st dung
binh thudng gitta tram gbc va UE dua trén RI ding.

Phwong an thwc hién 5

Théng tin chi thi theo phuong 4n ndy bao gdm thdng tin chi thi két
tap song mang (Carrier Aggregation - CA). Ttc 13, UE c6 thé xac dinh,
theo thong tin chi thi CA dugc gui tir tram géc, chon cach theo loai thiét bi
dau cudi hodc céch theo td hop bang tan 1am co s& xac dinh. Thong tin chi
thi CA c6 thé bao gém thong tin ciu hinh CA va théng tin chdm dut CA,
trong d6 thong tin cAu hinh CA 13 thong tin c4u hinh dé 1énh cho UE bb
sung thém té bao phuc vu thtr cip, va thong tin chdm dut CA 1a thong tin
cAu hinh chi thi ring t& bao phuc vu thir cip cudi cing di duogc x04.

Fig.6 12 hinh thé hién so d6 bao hiéu ctia phuong phap x4c dinh sb bit
RI theo phuong an khéc nita ciia sang ché. Nhu duge thé hién trén Fig.6,
phuong phap nay c¢6 thé bao gdm cac budc:

601. Ca tram géc va UE déu chon kha nang MIMO duoc chi thi boi
loai thiét bi ca thiét bi dau cudi 1am co s& x4c dinh.

Theo phuong an nay, trudc khi CA duoc tao cAu hinh, thi ca UE va
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tram géc déu c6 thé str dung, theo mic dinh, kha ning MIMO tuong tng
v6i gié tri loai thiét bi (Category1-5) d& tinh s6 bit bi chiém bsi RL

Cén luu ¥ ring, theo cac phuong 4n duge thé hién trén Fig.4 va Fig.5,
trude khi tram gdc giri thong tin chi thi dén UE, thi ca tram gbc va UE déu
c6 thé chon, theo mic dinh, kha ning MIMO dugc chi thi béi loai thiét bi
ctia thiét bi diu cudi 1am co s& x4c dinh. Sau khi tram gdc giri thong tin
chi thi nay di, thi UE va tram géc tinh toan, theo co s& xac dinh tuong ung
v6i thong tin chi thi ndy, s6 bit bi chiém bai RI. Tic 14 cach thic & bude
nay c6 thé dugc ap dung cho phuong 4n bat ki ctia sang ché.

602. Tram gdc giri thong tin cau hinh CA dén UE.

Tram gdc c6 thé nhén ra phién ban ctia UE. Néu tram gdc nhan thiy
rang UE 13 thiét bi ddu cudi thudc phién ban Release 10, tirc phién ban
m&i hon, thi tram gbc co thé guri thong tin cAu hinh CA dén UE, & lénh
cho UE truyén thong theo cach két tip séng mang. Thong tin céu hinh CA
néyléthéngthldﬁthiduch&iﬂkﬂanlgécdénIJE.

Thong tin cdu hinh CA nay cé thé duoc mang trong thong bao cau
hinh lai két néi RRC, va thong tin cAu hinh CA nay c6 thé cu thé 13 phan
t0r thong tin lién quan dén viéc bd sung té bao phuc vu thir cap (SCell
Addition).

603. Tram géc xac dinh sir dung kha ning MIMO dugc chi thi boi td
hop bang tan cua thiét bi dau cudi 1am co sé xac dinh.

Khi tram gbc nhén ra phién ban ctia UE va glri thong tin chu hinh CA
dén UE, thi tram géc tu n6 chon dung kha ning MIMO dugc chi thi boi tb
hop bing tAn cta thiét bi ddu cudi 1am co s& x4c dinh, béi vi UE 14 thiét bi
dAu cubi thudc phién ban méi hon va ¢6 thé hd trg cach theo t6 hop bing

tan.
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604. UE chon, theo thong tin chi thi nhan dugc vbn duogc gui tir tram
géc, co s& xac dinh dé sur dung.

Vi du, néu thong tin chi thi CA ma UE nhédn duoc 1a thong tin cAu
hinh CA, thi kha ning MIMO dugc chi thi béi t6 hop bang tin s& dugc
chon 1lam co s& xac dinh.

605. UE x4c dinh, theo co s& xac dinh xac dinh duoc, s6 bit bi chiém
boi RI

606. UE m3 ho4 RI theo s bit nay.

607. UE gtii RI nay dén tram gbc.

608. Tram gbc xé4c dinh, theo co s& x4c dinh x4c dinh dugc, s6 bit bi
chiém béi RL

609. Tram gbc dung sb bit nay dé giai ma RI khi nhan duge RI duoc
gui tu UE.

Mot cach tuy chon, sau khi UE nhén dugc thong tin cAu hinh CA
dugc gui tir tram gbc & bude 602, thi cho du tram gbc c6 g thong tin
chidm dit CA sau d6 hay khéng, tirc 12 cho du UE ¢ tao c4u hinh cho CA
sau d6 hay khong, thi khd ning MIMO dugc chi thi béi t6 hop bang tan
van ct duoc ding 1am co s& xdc dinh, cho dén khi két ndi gitra UE va
tram gbc dugc giai phong, hoic UE dugc chuyén ving sang tram gdc
khac.

Mot cach tuy chon, sau khi UE nhén dugc thong tin cAu hinh CA
duoc gir tir tram gbc & bude 602, néu UE nhén duoc thong tin chdm dut
CA dugc gui tir tram gdc, thi UE c6 thé chon, theo thong tin chdm dit CA
nay, kha ning MIMO duogc chi thi béi loai thiét bi dau cubi Category lam
co sO xac dinh, va tram géc dung kha ning MIMO dugc chi thi bdi loai

thiét bi dau cudi nay 1am co sé xac dinh sau khi giri thong tin chdm dat
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CA dn UE. Piéu nay tuong duong nhu sau: Néu CA dugc tao ciu hinh,
thi ca tram gdc 13n UE déu str dung cach theo t6 hop bing tan dé x4c dinh
sb bit bi chiém béi RI, con néu CA khong dugc tao cAu hinh, thi ca tram
gbc 14n UE déu st dung loai thiét bj Category dé xéc dinh s bit bi chiém
boi RI

Theo phuong phép xé4c dinh s bit chi thi bac RI theo phuong 4n nay,
thi thiét bi dau cubdi x4c dinh, theo théng tin chi thi duoc giri boi tram gbc,
s6 bit bi chiém béi R nén phia tram gbc va phia thiét bi dau cudi s& théng
nhét vé& co s& dé xdc dinh sb bit bi chiém bsi RI. Do d6, khi UE béo céo
RI, thi UE va tram gdc s& thdng nhét v& cach hiéu sb bit bi chiém boi
théng tin RI, nhd d6 bao dam ring chirc ning MIMO c6 thé duoc st dung
binh thudng gitta tram gbc va UE dua trén RI dung.

Phwong an thwc hién 6

Thong tin chi thi theo phuong 4n nay bao gdém s bit bi chiém boi RI
x4c dinh dugc. Téc 13 tram gbe tu nd thu thap, theo co s& xdc dinh x4ac
dinh duoc, s6 bit bi chiém béi R, va dung s6 bit nay 1am thong tin chi thi
dé giri thang dén UE. UE khéng can phai chon co sé xac dinh, ma ma hoa
RI truc tiép theo sb bit nay.

Fig.7 13 hinh thé hién so db bao hiéu ctia phuong phap xac dinh sb bit
RI theo phuong 4n khac nita cta sang ché. Nhu duoc thé hién trén Fig.7,
phuong phap nay c6 thé bao gém céc budc:

701. Tram gbc x4c dinh co s& xac dinh, vén duge ding dé x4c dinh sb
bit bi chiém béi RIL

702. Tram gbc x4c dinh, theo co s& x4c dinh x4c dinh dugc, s6 bit bi
chiém béi R

703. Tram géc gui 36 bit bi chiém bai RI x4c dinh duge dén UE.
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Thong tin chi thi nay c6 thé dugc mang trong thong bdo cai dat két
nbi RRC hoic thong bao cu hinh lai két ndi RRC.

704. UE s& xac dinh, theo thong tin chi thi nay, s6 bit bi chiém béi RI.

UE c¢6 thé truc tiép dung s bit dugc gt tir tram gbc 1am s bit bi
chiém béi RI va duge x4c dinh boi chinh UE.

705. UE m3 ho4 RI theo s6 bit nay.

706. UE giri RI nay dén tram géc.

707. Tram gdc dung s bit ndy dé giai ma RI khi nhin dugce RI duge
gui tu UE.

Theo phuong phép xac dinh sé bit chi thi bac RI theo phuwong 4n nay,
thi thiét bi dau cudi x4c dinh, theo thong tin chi thi dugc giri boi tram géc,
s6 bit bi chiém béi RI, nén phia tram gbc va phia thiét bi dau cudi s& théng
nhét vé co s& dé xéc dinh sb bit bi chiém béi RI. Do dé, khi UE bao céo
RI, thi UE va tram géc sé théng nhét vé cach hiéu sb bit bi chiém bsi
thong tin RI, nho d6 bao dam ring chirc ning MIMO c6 thé dugce st dung
binh thuong giita tram gbc va UE dua trén RI dung.

Phwong an thyc hién 7

Phuong phap xé4c dinh s bit RI trong trudng hop sau day s& duge md
ta theo phuong an nay: Gia st ring ca tram gbc 1an UE déu dung sb luong
16p MIMO tdi da dugc hd tro ma duoc chi thi béi td hop bang tdn dé x4c
dinh sd bit bi chiém béi RI, UE cé thé bao cdo t6 hop biang tAn nay va sb
lwong 16p MIMO t6i da tuong tng duoc hd tro khi bao céo cho tram géc.
N6i chung, t6 hop bing tin dugc bdo cdo chi ¢ mdt bang tin, do dé, sb
lwong 16p MIMO t6i da duoc hd tro chinh bang sb luong 16p tuong ung
v6i bang tin nay. Tuy nhién, truong hop dic biét 1a: tb hop bing tin hién

tai cia UE bao gdm bing tin xuét hién it nhAt hai 14n.
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Trong trudng hop nay, néu s luong 16p MIMO tbi da duoc hd tro,
vbn dugc chi thi béi bang tan (band) mbi 14n, 13 khac nhau (giao thic tiéu
chuan hién tai hd tro thuc hién didu ndy nhd nha san xuit thiét bi dau
cubi), thi phuong an nay chi dinh ring gia tri cuc dai cta sb luong 16p
MIMO téi da duoc hd trg, ma duge chi thi béi bang tan xuét hién it nht
hai 14n, dugc chon lam co s& xac dinh. Vi du, néu td hop bing tin bao
gdm band1(a) va band1(b), sb luong 16p MIMO dugc chi thi béi bandl(a)
12 4, va sb luong 16p MIMO dugc chi thi béi band1(b) 1a 8, thi 8 s& duoc
chon 1am sd lugng 16p MIMO tdi da dugc hd trg, vdn duge chi thi boi
toan bo t& hop bing tin ndy.

Néu sb lugng 16p MIMO tdi da dugc hd tro, vén duogc chi thi boi
bang tan mbi 14n, 13 giéng nhau, thi chinh s lwong 16p MIMO niy s&
duoc chon 1am sb luong 16p MIMO t6i da duoc hd tro vén dugc chi thi
bdi toan bd t6 hop bang tin. Trong trudng hop nay, chinh sé luong 16p
MIMO nay ciing c¢é thé dugc hiéu 13 gia tri cuc dai cia sd luong 16p
MIMO ti da duogc hd trg vén duge chi thi béi bang tin xuét hién it nhét
hai 14n néu trén. Vi du, néu t hop bing tin bao gdm bandl(a) va
band1(b), ) luong 16p MIMO dugc chi thi boi bandl(a) 1a 4, va sb lugng
16p MIMO dugc chi thi b1 band1(b) 13 4, thi 4 s&é dugc chon lam s6 lugng
16p MIMO t6i da duoc hd trg, vén duoc chi thi boi toan bd td hop bing
tan nay.

Truong hop dugc md ta trong phuong an nay 1a 4p dung duoc cho
phuong 4n bat ki khac cia sang ché.

Phwong an thwe hién 8

Fig.8 13 hinh thé hién so db cu tric cta tram gbc theo mdt phuong

4n cia sang ché, trong d6 tram gdc ndy c6 thé thuc hién phuong phap theo
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phuong an bat ki cua sang ché. Nhu duge thé hién trén Fig.8, tram géc
theo phuong 4n nay c6 thé bao gdbm khdi x4c dinh thong tin chi thi 81 va
khéi giri thong tin chi thi 82.

Khéi x4c dinh thong tin chi thi 81 dugc tao céu hinh ¢ xac dinh
thong tin chi thi theo su lién lac gifta thiét bi dau cudi va tram gbc va kha
ning da dau vao da dau ra MIMO ctia thiét bi dau cubi, trong d6 thong tin
chi thi ndy bao gdm théng tin duoc thiét bi ddu cudi ding dé xac dinh s6
bit bi chiém khi giri RI.

Khéi gui thong tin chi thi 82 dugce tao chu hinh dé gui thong tin chi
thi dén thiét bi dau cubi, dé thiét bi dau cubi xac dinh, theo thong tin chi
thi ndy, s6 bit bi chiém khi g chi thi bac RI.

Ngoai ra, khdi x4c dinh thong tin chi thi 81 dugc tao cAu hinh cu thé
dé: néu thiét bi dau cudi khép voi tram géc, thi xac dinh thong tin chi thi
dua trén kha ning da dAu vao da ddu ra MIMO dugc chi thi bai loai thiét
bi cta thiét bi diu cudi hodc kha nang MIMO dugc chi thj béi t6 hop bing
tAn cta thiét bi diu cubi; hodc néu thiét bi dau cubi khong khép véi tram
gbc, thi xac dinh thong tin chi thi dyua trén kha nang MIMO dugc chi thi
bdi loai thiét bi cua thiét bi dau cudi.

Ngoai ra, khdi xac dinh thong tin chi thi 81 duogc tao cAu hinh cu thé
dé x4c dinh thong tin chi thi CA 1am thdng tin chi thi, trong d6 thong tin
chi thi CA nay dugc dung dé 18nh cho thiét bi dau cudi x4c dinh sb bit theo
kha nang MIMO dugc chi thi béi tb hop bing tan cua thiét bj dau cudi.

Ngoai ra, khéi x4c dinh thong tin chi thi 81 duoc tao cAu hinh cu thé
dé x4c dinh sb bit bi chiém béi RI ma thiét bi dau cudi giri, 1am thong tin
chi thi.

Ngoai ra, khéi x4c dinh thong tin chi thi 81 duoc tao cAu hinh cu thé
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dé: néu sb bit dugc x4c dinh dya trén kha ning MIMO duoc chi thi béi td
hop bang tan cia thiét bi dau cudi, néu td hop bang tin ma thiét bi dAu
cudi hién dang sir dung bao goém bang tdn xuét hién it nhét hai 14n, thi x4c
dinh, dua trén gi tri cuc dai cta sb luong tbi da céc 16p MIMO duoc hd
trg, von dugc chi thi béi bang tan nay, sb bit trong tmg véi bing tin nay.

Fig.9 12 hinh thé hién so d6 cdu tric ciia tram gdc theo phuong 4n
khéc ctia sang ché. Nhu duoc thé hién trén Fig.9, khéi xac dinh thong tin
chi thi 81 trong tram gbc c6 thé bao gdm cac khdi sau day mot cach cé lua
chon: khdi x4c dinh con thir nhit 811, khdi x4c dinh con tht hai 812, va
khéi x4c dinh con thi ba 813.

Khéi x4c dinh con tht nhéit 811 duoc tao ciu hinh dé: néu thong tin
chi thi dugc x4c dinh dua trén kha ning MIMO duoc chi thi béi té hop
bang tan clia thiét bi dau cudi, thi x4c dinh thong tin cAu hinh bio cdo CQI
thir nhat 1am thong tin chi thi.

Khéi xac dinh con thit hai 812 dugc tao cu hinh dé: néu thong tin chi
thi duoc x4c dinh dua trén kha ning MIMO duoc chi thi béi loai thiét bi
ctia thiét bi dau cudi, thi x4c dinh thong tin cdu hinh béo cdo CQI thtt hai
lam thong tin chi thi.

Khdi x4c dinh con tht ba 813 duoc tao cAu hinh dé: néu thong tin chi
thi nay duogc x4c dinh dua trén kha ning MIMO duoc chi thi béi tb hop
bang tin cla thiét bi dau cubi, thi x4c dinh mang thong tin thi nhét trong
thong tin cAu hinh bo co CQI, trong d6 théng tin thir nhat nay dugc dung
dé 1énh cho thiét bi dau cudi xac dinh sd bit dua trén kha nang MIMO
dugc chi thi bai t6 hop bang tan cia thiét bi dAu cudi; hoac

néu thong tin chi thi ndy dugc xac dinh dya trén kha nidng MIMO

duoc chi thi béi loai thiét bi cua thiét bi dau cudi, thi xac dinh réng thong

-48-



22429

tin c4u hinh béo cdo CQI 1énh cho thiét bi dau cudi xac dinh s bit dua
trén kha ning MIMO duoc chi thi béi loai thiét bi cta thiét bi dau cubi;
hoic

néu théng tin chi thi ndy dugc xac dinh dua trén kha ning MIMO
duogc chi thi béi loai thiét bi ctia thiét bi dau cudi, thi xac dinh mang thong
tin thtr hai trong théng tin cAu hinh bdo cdo CQI, trong d6 thong tin thir hai
nay dugc dung dé 1énh cho thiét bi dau cudi x4c dinh sd bit theo kha nang
MIMO duoc chi thi béi loai thiét bi dau cudi nay.

Ngoai ra, tram géc c6 thé con bao gém khdi xéc dinh bit RI 83, duoc
tao cdu hinh dé: trude khi thong tin chi thi dugc giri dén thiét bi dau cubi,
thi x4c dinh s bit dua trén kha ning MIMO duoc chi thi béi loai thiét b
ctia thiét bi dau cudi; hodc sau khi thong tin chi thi ndy dugc gii dén thiét
bi dau cudi, thi x4c dinh sb bit dua trén sy lién lac gifta thiét bi dau cudi va
tram géc.

Tram gbc theo phuqng 4n nay giri thong tin chi thi dén thiét bi dau
cudi, dé xac dinh sb bit bi chiém béi RI, dé phia tram gbc va phia thiét bi
dau cubi théng nhét vé& co s& dé xac dinh sb bit bi chiém boi RI. Do do,
khi UE bao céo RI, thi UE va tram gbc s& théng nhit vé cach hiéu s bit bi
chiém béi thong tin RI, nhd d6 bao dam ring chirc ning MIMO c6 thé
dugc sir dung binh thudng gitta tram gbc va UE dua trén RI dung.

Phwong an thwe hién 9

Fig.10 13 hinh thé hién so db cAu tric cia thiét bi dau cubi theo mot
phuong 4n cta sang ché, va thiét bi dau cudi nay c6 thé thuc hién phuong
phap theo phuong an bat ki cia sang ché. Nhu duoc thé hién trén Fig.10,
thiét bi dau cudi theo phuong 4n ndy c6 thé bao gdbm khéi nhan thong tin

chi thi 1001 va khdi x4c dinh bit RI 1002.
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Khéi nhén thong tin chi thi 1001 duoc tao cdu hinh dé nhan thong tin
chi thi duoc giri tir tram gdc, trong d6 théng tin chi thi nay bao gdm théng
tin duoc thiét bi du cudi ding dé x4c dinh sb bit bi chiém khi gui RIL

Khéi x4c dinh bit chi thi bac RI 1002 duoc tao cdu hinh dé xac dinh,
theo thong tin chi thi ndy, s bit bi chiém béi RI.

Ngoai ra, khéi x4c dinh bit RI 1002 duoc tao ciu hinh cu thé dé chon,
- theo thong tin chi thi ma khdi nhan thong tin chi thi nhan duoc, xac dinh
sb bit dua trén kha nang da dau vao da diu ra MIMO dugc chi thi béi loai
thiét bi dau cudi hoic kha ning MIMO dugc chi thi béi t hop bing tan.

Ngoai ra, khéi xac dinh bit RI 1002 dugc tao ciu hinh cu thé dé: néu
khdi nhan thong tin chi thi nhan dugc thong tin chi thi CA dugc gui tu
tram géc, thi x4c dinh sb bit dua trén kha nang MIMO dugc chi thi béi td
hop bing tn.

Ngoai ra, khdi xac dinh bit RI 1002 con dugc tao ciu hinh dé: néu sb
bit dugc xac dinh dya trén kha nang MIMO duoc chi thi béi td hop bang
tdn cua thiét bi dAu cudi, néu td hop bang tan hién dang duoc st dung ma
bao gdm bing tAn xuit hién it nhét hai 1an, thi x4ac dinh, dua trén gia tri
cuc dai cda sd lugng ti da cac 16p MIMO duogc hd tro, vén duoc chi thi
béi bang tin ndy, sb bit tuong Gng v6i bang tin ndy.

Ngoai ra, khbi x4c dinh bit RI 1002 con duogc tao cdu hinh dé: trude
khi khéi nhan thong tin chi thi nhan duogc thong tin chi thi dugc gui tir
tram gbc, thi xac dinh s bit dua trén kha ning MIMO dugc chi thi boi
loai thiét bj dau cudi.

Ngoai ra, khéi nhan thong tin chi thi 1001 dugc tao cAu hinh cu thé dé
nh4n s bit bi chiém béi RI va duoc giri boi tram gdc; va khdi xac dinh bit

RI 1002 duoc tao cAu hinh cu thé d& dung sé bit ma khdi nhan théng tin
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chi thi nhan duoc 1am sd bit bi chiém béi RI.

Fig.11 12 hinh thé hién so dd ciu tric ctia thiét bi ddu cudi theo
phuong 4n khac cua sang ché. Nhu dugc thé hién trén F ig.11, dua trén ciu
tric dugc thé hién trén Fig.10, thi khéi x4c dinh bit RI 1002 c¢6 thé bao
gém cac khdi sau day mdt cach c6 lua chon: khédi x4c dinh con thir nhAt
1003, khéi x4c dinh con thi hai 1004, va khdi xac dinh con thir ba 1005.

Khéi x4c dinh con thtr nhit 1003 dugc tao cdu hinh dé: néu khéi nhan
thong tin chi thi nhan duoc théng tin cAu hinh bao cdo CQI tht nhit dugc
giri tir tram géc, thi xac dinh s6 bit dua trén kha nang MIMO duogc chi thi
béi t6 hop bing tan.

Khdi x4c dinh con the hai 1004 duoc tao ciu hinh dé: néu khéi nhan
thong tin chi thi nhan dugc thong tin c4u hinh béo céo CQI thi hai duoc
giri tir tram gbc, thi x4c dinh s6 bit dua trén kha nang MIMO dugc chi thi
bai loai thiét bi dau cudi.

Khdi x4c dinh con thir ba 1005 duoc tao ciu hinh dé: néu thong tin
cu hinh bio céo CQJ, vén duoc gui tir tram géc va nhén duoc béi khbi
nhan thong tin chi thi, ¢ mang thong tin thir nhit, trong d6 théng tin thi
nhét nay duoc dung dé 18nh cho thiét bi dau cudi x4c dinh sd bit dua trén
kha ning MIMO dugc chi thi bai to hop bing tan cua thiét bi dau cudi, thi
xac dinh sb bit dua trén kha nang MIMO duogc chi thi béi td hop bang tan
ctia thiét bi dau cudi; hodc

néu thong tin cAu hinh béo céo CQI nhén dugrc, von duoc gui tir tram
géc, khong mang thong tin thir nhét nay, thi xac dinh s6 bit dua trén kha
ning MIMO dugc chi thi bsi loai thiét bi dau cudi; hosc

néu thong tin cAu hinh bao céo CQI nhén duoc, von duge gui tir tram

gbc, c6 mang théng tin thir hai, trong d6 thong tin tha hai nay dugc dung
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@ 1énh cho thiét bi ddu cudi x4c dinh sb bit theo kha ning MIMO dugc
chi thi boi loai thiét bi dau cudi, thi xac dinh sé bit dua trén kha ning
MIMO dugc chi thi béi loai thiét bi dau cubi.

Thiét bi dau cudi theo phuong 4n nay nhén théng tin chi thi duoc g
tir tram gbc, dé x4c dinh s bit bi chiém bai RI, dé phia tram gbc va phia
thiét bj ddu cudi théng nhit vé co s& dé xac dinh sb bit bi chiém bsi RI.
Do d6, khi UE béo cao RI, thi UE va tram géc Sé théng nhat vé cach hiéu
s4 bit bj chiém béi théng tin RI, nher d6 bao dam ring chirc ning MIMO
c6 thé dugc sir dung binh thudng gitta tram gbc va UE dua trén RI ding.

Phwong an 10

Fig.12 13 hinh thé hién so db ciu tric vat Iy cta tram gbc theo mot
phuong 4n cua sang ché, trong d6 tram gdc nay cé thé thuc hién phuong
phép theo phuong an bat ki cua sang ché. Nhu duogc thé hién trén Fig.12,
tram gbc theo phuong 4n ndy cé thé bao gdm bd xir Iy 1201 va bd phat
1202.

B xir Iy 1201 duoc tao cAu hinh dé x4c dinh thong tin chi thi theo sur
lién lac giira thiét bi diu cudi va tram gdc va kha ning da dau vao da dau
ra MIMO cua thiét bi dau cudi, trong d6 théng tin chi thi nay bao gém
théng tin duoc thiét bi dau cudi ding dé x4c dinh sd bit bi chiém khi gui
chi thi bac RI.

B phat 1202 dugc tao cdu hinh dé giri thong tin chi thi dén thiét bi
du cudi, dé thiét bi dau cudi x4c dinh, theo thong tin chi thi nay, sd bit bi
chiém dé giri RI.

Ngoai ra, b x1r ly 1201 duoc tao cAu hinh cu thé dé: néu thiét bi dau
cudi khép véi tram géc, thi xac dinh thong tin chi thi dua trén kha nang da

d4u vao da diu ra MIMO duoc chi thi boi loai thiét bi cia thiét bi dau cudi
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hodc kha ning MIMO duoc chi thi béi t hop bing tan cta thiét bi dau
cubi; hodc néu thiét bi dau cudi khong khép véi tram géc, thi xac dinh
thong tin chi thi dya trén kha nang MIMO duogc chi thi boi loai thiét bi cia
thiét bi dau cudi.

Ngoai ra, thong tin chi thi ndy bao gdm théng tin ciu hinh béo céo chi
thi chét luong kénh CQL B6 xit Iy 1201 dugc tao cu hinh cu thé dé: néu
thong tin chi thi dugc xac dinh dua trén kha naing MIMO dugc chi thi béi
td hop bang tAn cua thiét bi dau cudi, thi xac dinh thong tin cAu hinh béo
c4o CQI thr nhét 1am thong tin chi thi; va néu thong tin chi thi duoc xac
dinh dua trén kha niang MIMO dugc chi thi béi loai thiét bi cua thiét bi
dAu cudi, thi x4c dinh thong tin ciu hinh bao cdo CQI thi hai 1am thong
tin chi thi.

Ngoai ra, thong tin chi thi ndy bao gdm thong tin cu hinh bao céo
CQIL. B xir Iy 1201 dugc tao ciu hinh cu thé dé: néu thong tin chi thi nay
duoc xac dinh dua trén kha nang MIMO dugc chi thi boi tb hop béng tan
cua thiét bi dAu cudi, thi xac dinh mang thong tin thir nhat trong thong tin
cAu hinh béo céo CQI, trong d6 thong tin thir nht nay duoc ding dé 1énh
cho thiét bi dau cubi x4c dinh s bit dua trén kha nang MIMO dugc chi thi
béi td hop bang tan cua thiét bi dau cubi; hoic néu thong tin chi thi duoc
x4c dinh dua trén kha ning MIMO duoc chi thi béi loai thiét bi cua thiét
bi d4u cubi, thi x4c dinh khéng mang thong tin thir nhat trong théng tin
cAu hinh béo cdo CQI, dé 1énh cho thiét bi dau cudi xac dinh sb bit dua
trén kha ning MIMO duoc chi thi béi loai thiét bi cia thiét bi dau cudi;
hoic néu thong tin chi thi nay dugc xac dinh dua trén kha ning MIMO
duoc chi thi bai loai thiét bi cua thiét bi dau cudi, thi mang thong tin th

hai trong thong tin cAu hinh bdo céo CQI, trong d6 thong tin thir hai nay
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dugc ding dé 1énh cho thiét bi dau cudi x4c dinh sb bit theo kha ning
MIMO durgc chi thi boi loai thiét bi dau cudi nay.

Ngoai ra, thong tin chi thi nay bao gdm thong tin chi thi két tap séng
mang CA. Bo xtr ly 1201 duoc tao cAu hinh cu thé dé x4ac dinh thong tin
chi thi CA lam thong tin chi thi, trong d6 théng tin chi thi CA nay duoc
ding dé 1énh cho thiét bi dau cudi xac dinh s bit theo kha ning MIMO
dugc chi thi bdi td hop bang tan cia thiét bi dau cubi.

Ngoai ra, bd xir Iy 1201 con dugc tao ciu hinh dé: trudc khi thong tin
chi thi dugc giri dén thiét bi diu cudi, thi xac dinh s bit dva trén khé ning
MIMO dugc chi thi béi loai thiét bi clia thiét bi dau cubi; hodc sau khi
thong tin chi thi nay duoc giri dén thiét bi dau cudi, thi xac dinh sb bit dua
trén su lién lac gitta thiét bi dau cubi va tram géc.

Ngoai ra, bd xtr Iy 1201 duoc tao cAu hinh cu thé dé x4c dinh sb bit bi
chiém bai RI ma thiét bi dau cudi g, 1am thong tin chi thi.

Ngoai ra, b xt ly 1201 con duogc tao cAu hinh dé: néu sb bit duoc
x4c dinh dua trén kha ning MIMO duoc chi thi boi t& hop bing tan cua
thiét bi dau cudi, néu t6 hop bang tan ma thiét bi dau cudi hién dang st
dung bao gdm bing tin xuét hién it nhét hai 1an, thi x4c dinh, dua trén gia
tri cuc dai cua sb lugng tdi da céc 16p MIMO duoc ho trg, vén duoc chi
thi boi bang tAn nay, sb bit tuong tng v6i bang tan nay.

Tram gbc theo phuong 4n ndy gui thong tin chi thi dén thiét bi dau
cudi, dé xac dinh sb bit bi chiém béi RI, d& phia tram gdc va phia thiét bi
d4u cubi thdng nhit vé co s¢ dé xac dinh sb bit bi chiém béi RL. Do do,
khi UE bao c4o RI, thi UE va tram gbc s& théng nhit vé cach hiéu sb bit bi
chiém béi thong tin RI, nhd d6 bao dam ring chirc ning MIMO c6 thé

dugc str dung binh thuong gitta tram gdc va UE dua trén RI dung.
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Phwong an 11

Fig.13 13 hinh thé hién so db cAu tric v4t 1y ctia thiét bi dau cudi theo
mot phuong 4n cla sang ché, trong d6 thiét bi dau cudi nay cé thé thuc
hién phuong phép theo phuong 4n bét ki ciia sang ché. Nhu dugc thé hién
trén Fig.13, thiét bi dau cudi theo phuong 4n nay c6 thé bao gdm bd thu
1301 va b xur 1y 1302.

B6 thu 1301 duoc tao ciu hinh d nhé4n thong tin chi thi duoc gui tu
tram gdc, trong d6 thong tin chi thi ndy bao gdém thong tin duogc thiét bi
dau cudi dung dé xéac dinh s bit bi chiém dé guri chi thi bac RI.

Bo6 xir Iy 1302 duoc tao cAu hinh d& xé4c dinh, theo thong tin chi thi
nay, s bit bi chiém béi RI.

Ngoai ra, b xt ly 1302 dugc tao cAu hinh cu thé dé chon, theo thong
tin chi thi ma bd thu nhan duge, xac dinh s bit dua trén kha nang da dau
vao da dau ra MIMO duoc chi thi béi loai thiét bi dau cudi hodc kha ning
MIMO dugce chi thi boi t6 hop bang tan.

Ngoai ra, thong tin chi thi ndy bao gdm théng tin cu hinh béo cdo
CQIL B6 xur ly 1302 duoc tao cdu hinh cu thé dé: néu bd thu nhan duoc
thong tin cAu hinh bio cdo CQI tht nhét dugc gui tu tram géc, thi xac dinh
s6 bit dua trén kha nang MIMO dugc chi thi béi té hop bing tin; va néu
bo thu nhan dugc thong tin cAu hinh béo céo CQI thtr hai dugc guri tir tram
gbc, thi xac dinh sb bit dua trén kha ning MIMO dugc chi thi béi loai thiét
bi dau cudi.

Ngoai ra, thong tin chi thi niy bao gém thong tin cAu hinh bao cdo
CQL B6 xir 1y 1302 duoc tao ciu hinh cu thé dé: néu thong tin cdu hinh
bao cao CQI, von duge guri tir tram géc va dugc nhén bédi bd thu, c6 mang

théng tin thir nhét, trong d6 thong tin thir nhat nay duoc ding dé 1énh cho
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thiét bi dau cubi xac dinh sd bit dura trén kha ning MIMO duoc chi thi béi
t6 hop bang tin cia thiét bi dau cudi, thi xac dinh s bit dua trén kha ning
MIMO duoc chi thi béi t6 hop bing tin cta thiét bi ddu cudi; hoic néu
thong tin c4u hinh bao cdo CQIL, vén dugc gii boi tram gde va duge nhan
b&i b thu, khong mang thong tin thir nhit nay, thi x4c dinh s bit dua trén
kha niang MIMO dugc chi thi boi loai thiét bi dau cubi; hoic néu thong tin
cdu hinh bdo céo CQI nhan duoc, vén duoc gui tir tram géc, cd mang
thong tin thir hai, trong d6 théng tin thir hai nay duoc dung dé 1énh cho
thiét bi dau cudi xac dinh sb bit theo kha nang MIMO duoc chi thi bai loai
thiét bi d4u cudi, thi x4c dinh sb bit dua trén kha ning MIMO duoc chi thi
bai loai thiét bi dau cudi.

Ngoai ra, b xtr ly 1302 dugc tao cAu hinh cu thé dé: néu b6 thu nhan
dugc thong tin chi thi CA vén dugc giri béi tram goc, thi x4c dinh s6 bit
dua trén kha nang MIMO duoc chi thi boi ) hop bang tan.

Ngoai ra, bd xt Iy 1302 con duogc tao cdu hinh dé: néu sb bit duge
xac dinh dua trén kha ndng MIMO dugc chi thi béi td hop bang tdn clia
thiét bj dau cudi, néu t6 hop bing tin hién dang duoc sir dung ma bao gdm
bang tan xuét hién it nhat hai 14n, thi x4c dinh, dva trén gia tri cuc dai cua
s6 lugng t6i da cac 16p MIMO duoc hd trg, vbn duge chi thi boi bing tan
nay, sb bit tuong tmg véi bang tin nay.

Ngoai ra, bd xir Iy 1302 con dugc tao cdu hinh dé: trude khi bd thu
nhan dugc thong tin chi thi dugc gui tir tram géc, thi x4c dinh sb bit dua
trén kha ning MIMO duoc chi thi bdi loai thiét bi dau cudi.

Ngoai ra, b thu 1301 dugc tao cdu hinh cu thé dé nhén s bit bi
chiém béi RI va duoc gui bdi tram géc. B6 xt ly 1302 duoc tao cAu hinh

cu thé @& dung s6 bit ma bo thu nhan duoc 13m sb bit bi chiém boi RI.
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Thiét bj dau cubi theo phuong 4n nay nhan thong tin chi thi dugc giri
tr tram géc, dé x4c dinh sb bit bi chiém boi RI, dé phia tram géc va phia
thiét bi ddu cudi théng nhit v& co s& dé xac dinh sb bit bi chiém bai RI.
Do d6, khi UE béo cdo R, thi UE va tram gbc s& thong nhét v& cach hiéu
s6 bit bi chiém bai thong tin RI, nhy d6 bao dam rang chirc ning MIMO
c6 thé duoc sit dung binh thudng gitra tram gbc va UE dua trén RI ding.

Ngudi c¢6 kién thic trung binh trong linh vuc ndy c6 thé hiéu ring
toan bd hodc mot phén trong sb cac budc cta cic phuong an vé phuong
phap 13 c6 thé duoc thuc hién bing chuong trinh chay trén phan cting lién
quan. Chuong trinh nay cé thé duoc luu trit trén phuong tién luu trir doc
dugc bing may tinh. Khi chuong trinh niy chay thi cic budc cia cic
phuong 4n vé phuong phap néu trén sé& dugc thuc hién. Phuong tién luu
trit néu trén bao gdm cac phuong tién bat ki ma c6 thé luu gitr ma chuong
trinh, chéng han bd nhd ROM, RAM, dia tir, hoac dia quang.

Cubi cling, can luu ¥ ring cic phuong 4n néu trén chi nham md ta cac
giai phap k¥ thuat cta sang ché chir khong nhim gidi han sang ché. Mic
di sang ché d3 dugc mo ta chi tiét dua vao cac phuong 4n néu trén, nhung
nhiing ngudi ¢ hiéu biét trung binh trong linh vuc ndy van c6 thé cai tao
cac giai phap k¥ thuat da dugc mé ta trong cac phuong an néu trén, hodc
tao ra cac phuong 4n thay thé tuong duong dbi v6i mot sé hodc tt ca cac
ddu hiéu k¥ thuit cta cic phuong 4n nay ma khéng nim ngoai pham vi

cua cac giai phap k¥ thuat cua cac phuong an cia sang che.
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YEU CAU BAO HO

1. Phuong phép x4c dinh s6 bit RI (rank indication — chi thi bic) gdm céc
budc:

nhén, boi thiét bi dau cudi, thong tin chi thi dugc gii boi BS (base
station — tram gdc), trong d6 thong tin chi thi dugc sir dung dé giri s6 bit bi
chiém dé& gui RI; va xé4c dinh, béi thiét bi ddu cudi theo théng tin chi thi,
s bit duya trén kha ning MIMO (multi-input multi-output — da dau vao da
dau ra) dugc chi bao boi phan loai thiét bi dau cudi hodc duge chi bdo boi
t6 hop bang tan;

trong d6 kha ning MIMO 13 sé 1é6p MIMO duoc hd tro 16n nhét cua
thiét bi du cubi, t6 hop bang tan 13 td hop cia cac biang tdn sé ma chi bao

kha ning MIMO cua thiét bi dau cubi trong céc bing tan s6 khac nhau.

2. Phuong phap theo diém 1, trong d6 thong tin chi thi gdm Théng tin ciu
hinh béo céo CQI (channel quality indicator — bd chi bao chat lugng kénh);
va x4c dinh, boi thiét bi dau cubi, s bit gdbm cac budc:

xé4c dinh sb bit dva trén kha ning MIMO dugc chi bao béi t6 hop
bang tdn néu théng tin cAu hinh béo cdo CQI thtr nhéit dugc giri béi BS
duogc nhén;

hoidc x4c dinh s bit dia trén kha ning MIMO duogc chi béo bai
phén loai thiét bi dau cudi, néu thong tin cAu hinh bio cdo CQI thtr hai

dugc gui boi BS duge nhén.
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3. Phuong phép theo diém 1, trong d6 théng tin chi thi gdm théng tin ciu
hinh bao cao CQI; va x4c dinh, boi thiét bi dau cudi, sd bit gdm céc budc:

x4c dinh sb bit dua trén kha ning MIMO duoc chi bao boi td hop
bang tAn néu théng tin cdu hinh béo cdo CQI dugc nhan duoc gl boi BS
mang thong tin thir nhét, trong d6 théng tin thtr nhat duoc sir dung dé ra
1énh thiét bi dau cubi x4c dinh sb bit dua trén kha ning MIMO dugc chi
béo béi t6 hop bing tan cia thiét bi dau cudi;

hodc x4c dinh s6 bit dua trén kha ning MIMO duoc chi bao béi
phan loai thiét bi dau cudi néu thong tin cAu hinh bao cdo CQI nhan duoc
dugc giri boi BS khong mang thong tin tht nht; hodc xac dinh s bit dua
trén kha ning MIMO duogc chi bio bsi phan loai thiét bi du cubi néu
thong tin cAu hinh béo cdo CQI nhin duoc dugc gii boi BS mang thong
tin thir hai, trong d6 thong tin thir hai dugc sit dung dé ra 1énh thiét bi dau
cubi x4c dinh sd bit theo kha nang MIMO dugc chi bao béi phén loai thiét

bi dau cuoi.

4. Phuong phap theo diém bét ky trong sd cac diém tir 1 d&én 3, trong do6
viée x4c dinh, béi thiét bi dau cudi, sé bit gdbm budc:

xac dinh, dua trén gia tri 16n nhit cta sé luong 16n nhit 16p MIMO
dugc hd tro duoc chi bao bdi bing niy, sb bit twong tng vé6i biang khi sb

bit duoc x4c dinh dua trén kha ning MIMO duogc chi bao béi té hop bing
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tan cua thiét bi dau cudi, néu td hgp bang tan hién dugc st dung gdm bang

xuat hién it nhat hai lan.

5. Phuong phép theo diém bat ky trong s6 cac diém tir 1 dén 4, trong do
phuong phap con gdm budc:
xéac dinh s6 bit dua trén kha ning MIMO dugc chi bao béi phén

loai thiét bi dau cudi trude khi nhan thong tin chi thi duge gii bsi BS,.

6. Thiét bi dau cudi gom:
bd nhan duoc tao ciu hinh dé nhan thong tin chi thi dugc gui boi BS,
trong d6 thong tin chi thi duoc st dung dé giri s6 bit bi chiém dé gui RI;
va bo xir ly duoc tao ca'u hinh dé x4c dinh theo thong tin chi thi, s6 bit dua
trén kha nang MIMO duoc chi bao bai phan loai thiét bi ddu cudi hoic
duogc chi bao béi t6 hop bang tan;
trong d6 kha nang MIMO 1 s6 16p MIMO duoc hd tro 16n nhat coa
thiét bi dau cudi, to hop bang tan 1a td hop cia cac bang tdn sé ma chi bao

kha ning MIMO cta thiét bi dau cudi trong cic bang tan sb khac nhau.

7. Thiét bi du cudi theo diém 6, trong d6 thong tin chi thi gdm thong tin
c4u hinh béo cdo CQI, va bo xu ly con dugc tao ciu hinh dé:
xéc dinh sb bit dua trén kha ning MIMO duoc chi béo béi td hop

bang tan khi bo nhan nhan thong tin cau hinh bao cao CQI thtr nhét dugc
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gtri béi BS; hodc x4c dinh s bit dya trén kha nang MIMO dugc chi bao
bdi phan loai thiét bi dau cudi khi bd nhén nhén thong tin céu hinh bdo co

CQI th hai dugc giri béi BS.

8. Thiét bi dau cudi theo diém 6, trong d6 thong tin chi thi gdm thong tin
cau hinh bao c4o CQI, va bd xtt 1§ con dugc tao cAu hinh dé:

x4c dinh s6 bit dua trén kha ning MIMO dugc chi bao béi tb hop
bing tan cta thiét bi dAu cudi néu théng tin cdu hinh bao cdo CQI duogc
gui béi BS va dugc nhan béi bo nhin mang thong tin thir nhét, trong d6
thong tin thir nhét dugc st dung dé ra 1énh thiét bi du cudi xac dinh s6 bit
dua trén kha nang MIMO duogc chi bdo boi tb hop bang tin cua thiét bi
dau cudi; hodc x4c dinh sb bit dua trén kha nang MIMO duoc chi bao boi
phan loai thiét bi dau cudi, néu thong tin cAu hinh bio céo CQI nhan dugc
dugce gui bsi BS khong mang thong tin thtr nhit; hodc néu thong tin cu
hinh bao cdo CQI nhan dugc dugce giri béi BS mang thong tin thi hai,
trong d6 thong tin thir hai dugc st dung dé ra 1énh thiét bi dau cudi x4c
dinh s6 bit theo kha ning MIMO duoc chi bao boi phan loai thiét bi dau
cudi, x4c dinh sb bit dua trén kha ning MIMO duogc chi bao bdi phén loai

thiét bi dau cudi.

9. Thiét bi dAu cubi theo diém bat ky trong sb cac diém tir 6 dén 8, trong

dé bd x1r 1y con dugc tao cau hinh de:
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x4c dinh, dua trén gia tri 16n nhat cta sb luong 16n nhét 16p MIMO
dugc hd trg duoc chi bao béi bing tan, sb bit tuong tmg véi bang khi sd
bit dugc xéc dinh dya trén kha ning MIMO dugc chi béo béi t6 hop bang
tin ctia thiét bi dAu cudi, néu tb hop bang tan hién dugc st dung gdém bing

xuat hién it nhat hai 1an.

10. Thiét bj dau cudi theo didém bét ky trong sb cac diém tir 6 dén 9, trong
d6 bd xir 1y con duge tao cAu hinh d:
xac dinh sb bit dya trén kha nang MIMO dugc chi bao béi phan loai

thiét bi dau cudi trudce khi b6 nhan nhén thdng tin chi thi dugc giri bsi BS.
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Thiét bi
dau cuoi

Fig.1

Tram géc xac dinh thong tin chi thi theo su lién lac gifta thiét bi
dau cudi va tram gbc va kha nang da dau vao da ddu ra MIMO
ctia thiét bi dau cubi, trong dé thong tin chi thi nay bao gdm
thong tin dugc thiét bi dau cubi dung dé xac dinh sb bit bi chiém
khi gtri RI

f 201

;

Guri thong tin chi thi dén thiét bi dau cudi, dé thiét bi dau cubi
xé4c dinh, theo thong tin chi thi ndy, cac bit bi chiém dé giri RI

L 20

Fig.2
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Thiét bi dau cudi nhan théng tin chi thi dwoc gui tir tram gdc, trong
dé thong tin chi thi nay bao gom thong tin duoc thiét bi dau cudi
dung dé xac dinh sb bit bj chiém dé gui RI

501

Y

Thiét bi ddu cudi xac dinh, theo thong tin chi thi nay, s bit bi
chiém bai RI

Fig.3
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Thiét bi dau cuodi Tram goc

401. Xac dinh co s&
xac dinh
402. Giri thong tin chi thi (thong tin cdu hinh
bédo cdo CQI)

| N N N \

403. Xéac dinh co s& xac dinh
theo thong tin chi thi

404. Xac dinh sb bit cua RI
theo co s& xac dinh

405. M3 ho4 RI theo sd bit xac
dinh duoc

406. Guri RI

407. Xac dinh sb bit caa RI
theo co s& xac dinh xac dinh
duogc

408. Giai ma RI theo sb bit
xac dinh duoc

Fig.4
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Thiéet bi dau cudi Tram goc

501. Xac dinh co s&
xac dinh

502. Gui thong tin chi thi

7 v _ 7 v _7 A

503. Xac dinh co s& xac dinh
theo thong tin chi thi

504. Xéc dinh s6 bit ctia RI
theo co s& xac dinh xac dinh
duoc

505. M4 hoa RI theo sb bit
xac dinh duogc

B

506. Gui RI

duoc

508. Giai ma RI theo s bit

507. X4c dinh sb bit ciia RI
theo co s& xac dinh xac dinh
xac dinh duoc <

Fig.5
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Thiét bi dau cudi

W

Tram goc

601. Chon loai thiét bi 601. Chon loai thict bj
dau cubi 1am co sé xéc dau cudi la‘m €O so xac
dinh dinh
602. Gtri thong tin chi thi (thong tin cdu hinh
CA)

)
)
)

603. Chon sd lugng 16p
MIMO téi da dugc hd tro
604. Xac dinh co s¢ xac duqf Ch} thi bé{ to’hqp. bang
dinh theo thong tin chithi  tan lam co s& xéc dinh

nay

605. Xac dinh sb bit ctua RI
theo co so xac dinh nay

606. M3 ho4 RI theo sd bit
xac dinh duoc

607. Gui RI

Y

608. Xac dinh sb bit cua RI theo co
s& xac dinh xac dinh duogc

609. Giai ma RI theo s bit
x4c dinh duoc

Fig.6
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Thiét bi dau cuoi Tram goc

701. Xac dinh co sé x4
dinh

702. Xéac dinh sb bit cta RI theo co
s& xac dinh xac dinh duogc

703. Guri thong tin chi thi (sb bit bi chiém bai RI)

thi nay, s bit bi chiém béi RI

705. M4 hod RI theo sb bit

> 704. X4ac dinh, theo thong tin chi
> xac dinh duogc

706. Gui RI

Y

707. Giai ma RI theo sb
bit xac dinh duogc

Fig.7

Tram gbc /- o1 /— -

Khéi xac dinh thong tin Khéi gtri thong tin chi
chi thi thi

Fig.8
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Khdi xac dinh théng tin chi
thi

- 811
Khoi xéc dinh con th _/
nhat

- 812
Khoi xé4c dinh con thu f
hai

- 813
Khoi x4c dinh con thir /
ba

Tram goc

/82

Khéi gui thong tin chi

thi

Khéi xac dinh bit RI

/83

Thiét bi

dau cubdi /_ 1001

Khéi nhan théng tin

/—' 1002

chi thi

Khéi xac dinh bit RI

Fig.10
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Khéi x4c dinh con f 1003
tht nhat

Khéi xac dinh con / 1004
thtr hai

I
[
\
\
\
\
| |
\
\
I
|

Khéi xac dinh con |/~ 1005
tha ba

Thiét bi
dau cudi

/1001

Khéi nhan thong tin chi
thi

Bo xur ly Bo phat
Fig.12
Thiét bi
d/\ A
au cuoi /— 1301 /,_ 302
B¢ thu Bo xu ly

Fig.13
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