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(54) PHUONG PHAP PO VA PAU CUOI

(57) Sang ché dé cap den phuong phap do va dau cudi. Phuong phap ndy bao gém: tram
goc truyen den dau cudi tin nhan chuyén mach ciia ché d6 nhan biang thong hep, do d6 1énh
cho dau cudi chuyén mach sang bang thong hep quy dinh dé nhan thong tin; khi thong tin
trang thai kénh (channel state information - CSI) cta kénh duong xudng can dugc do, tram
gbc lap lich dau cubi dé chuyén mach lién tuc dén it nhat hai bang thong hep do khac nhau
dé do tin hiéu chuan dudng xudng, trong d6 do rong cia bang thong hep va do rong cua it
nhat hai bang thong hep do khac nhau nho hon do rong cua bang thong hé théng. Viéc st
dung cac phuong an cua sang ché nay cho phep dau cudi dé chuyén mach linh hoat gitra
bang thong hep va bang thong hé thdng, giam murc tiéu thy dién ctia du cudi, va thuc hién
viéc do CSI cua kénh duong xubng cung mét lic.
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Linh vue k§ thuét dwoe dé cap
Sang ché dé cap dén linh vuc truyén thong, va cu thé 1a phuong phéap do va diu

cudi.

Tinh trang k§ thuit cia sang ché

Trong hé thong tién héa dai han (Long Term Evolution - LTE), du cudi nhén cac
tin hiéu duong xubng trén toan bd bang thong hé thdng. O ddy, c4c tin hiéu duong xudng
bao gdbm kénh didu khién duong xubng vat 1y (physical downlink control channel -
PDCCH) va céc tin hiéu chuan chung duong xudng ching han nhu céc tin hiéu chuin
riéng cho té bao (cell-specific reference signal - CRS) va cac tin hiéu chuén théng tin
trang thdi kénh (channel state information reference signal - CSI-RS). Céc bang thong hé
théng dugc hd trg boi hé théng LTE bao gdom 1,4MHz, 3MHz, SMHz, 10MHz, 15MHz
va 20MHz. O day, 20MHz va 10MHz la c4c bang thong hé théng dién hinh va thuong
duogc st dung, trong d6 bang thong hé théng 12 20MHz trong kénh dudng xudng tuong
g v6i 100 khéi tai nguyén vat ly (Physical Resource Block - PRB), va biang thong h¢
théng 1a 10MHz trong kénh dudng xubng twong tng véi 50 PRB.

Trong hé théng LTE hién co, dau cudi co thé tiép tuc thuc hién viéc do tim mo
trén PDCCH trén toan bd bang thong hé théng dudng xudng, didu nay c6 thé lam cho
muc tiéu thu dién ctua ddu cudi twong dbi cao. Cu thé 1a trong hé théng thé hé 5 (5
Generation - 5G) va hé thng truyén thong di dong tiép sau véi bang thong hé théng
trong ddi 16n, bang thong cla séng mang c6 thé twong d6i 16n va vi du nhu, ¢6 thé dat
dén 200MHz. Do d6, néu dau cubi van nhan PDCCH trén toan bd biang thong nhu trong
hé théng LTE, tic 13, hé théng thé hé 4 (4 Generation - 4G), mitc tiéu thu dién cta dau
cubi c6 thé rit cao. Dau cubi hd tro truyén thong kiéu may (Machine Type
Communication - MTC) ¢c6 thé giai bién diéu tin hiéu duong xubng trén bing thong Ia
1 4MHz, ttc 13, 6 PRB. Dbi v6i ddu cudi nhu vay, mic tiéu thu dién cia dau cudi c6 thé
dugc giam bot do viée giam bang thong dudng xudng. Tuy nhién, diu cudi nhu vay chi
c¢6 thé hoat dong trén bing thong tuong d6i hep, vi du nhu, 6 PRB, va do d6 cac chuc
nang cua dau cudi co thé bi han ché véi muc do 16m. Vi du nhu, trong hé chia 6, dau cubdi

do thong tin trang thai kénh (channel state information - CSI) ctiia kénh duong xubng va
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bdo céo thong tin nay cho tram gbc. Tram gbc 14y CSI duge bao céo boi dau cudi 1a cin
clr quan trong dé 1ap lich dit liéu duong xubng. Pau cubi thuong do CSI cua kénh duong
xudng bing cach do cac tin hiéu chudn duong xubng ching han nhu cac CRS hodc cic
CSI-RS. Do hai tin hiéu chudn duong xudng duge giri boi tram gbc trén toan bo bang
thong hé théng, kho thu dugc mot cach chinh xac CSI cua kénh duong xubng. Do do,
cin giai quyét cac vAn dé vé viéc do CSI cua kénh dudng xubng boi d4u cudi hoat dong

trén bang thong hep.

Ban chit k§ thuit ciia sang ché

Sang ché duogc xac dinh theo bd yéu ciu bao hd kém theo. Phuong an bét ky trong
ban md ta khong nam trong pham vi cta yéu cAu bao hd s& dugce coi 1a vi du dé hiéu sang
ché. Cac phuong 4n cta sang ché dé xuét phuong phép do, va dau cudi, dé thuc hién viéc
chuyén mach linh hoat ctia ddu cudi gitta bang thong hep va bang thong hé théng, dé
gizm muc tidu thy dién cta dau cudi trong khi thuc hién viéc do CSI cta kénh dudng
xudng.

Khia canh th@t nhit theo cdc phuong an cua sing ché d& xuét phuong phap do c6
thé bao gém cac cong doan sau day.

Tram gbc glri ban tin chuyén mach ctia ché d6 nhan bing thong hep dén dau cudi,
@& 1énh cho dau cudi chuyén mach sang bang thong hep quy dinh dé thu nhan thong tin.

Khi CSI cia kénh dudng xuéng can dugc do, tram géc 1ap lich dau cudi dé lién
tuc chuyén mach sang it nhét hai bang thong hep do khac nhau dé do céc tin hiéu chuin
dudng xudng.

O day, moi trong s6 bang thong hep va it nhét hai bang thong hep do khac nhau c6
thé nhé hon bing thong hé thdng.

Theo phuong thtre thuc hién ¢6 thé, phuong phép do c6 thé gom thém viéc g
thong tin diéu khidn dudong xubng (downlink control information - DCI) cho dau cubi
trong PDCCH trén bang thong hep.

DCI ¢6 thé nam trong khong gian tim kiém riéng cho dau cubi twong tmg véi dau
cudi va véi mirc 4o cong gdp phan tir kénh didu khién twong Ung véi dAu cudbi.

Theo phuong thtc thyc hién ¢ thé, néu it nhat hai bang thong hep do khéc nhau
bao gdm bang thong hep do thw nhét va bang thong hep do thir hai, cong doan tram gbe

lap lich dau cubi dé lién tuc chuyén mach sang it nhét hai bang thong hep do khac nhau
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dé do céc tin hiéu chudn dudng xubng khi CSI cta kénh dudng xubng can duge do c6 thé
bao gdm cac cong doan sau day.

Tram géc tao cAu hinh céac thong sé do cho dau cubi dé do cac tin hiéu chudn
duong xudng, cic thong 36 do bao gbm giai doan trong do dAu cubi do c4c tin hidu chuin
duong xudng, thong tin thoi gian thi nhit duoc st dung cho dau cubi dé do cac tin hiéu
chuén dudng xudng trén bang thong hep do thu nhét trong giai doan da néu va thong tin
thoi gian tht hai dugce st dung cho dAu cubi dé do cac tin hiéu chudn dudng xudng trén
bang thong hep do thir hai trong giai doan da néu, va gui cac thong sb do dén dau cudi,
giai doan bao gdm khoang thoi gian trong d6 dAu cudi nhap ché do nhan bang thong hep,
chuyén mach sang bang thong hep do thwr nhét d& do cac tin hiéu chudn duong xudng,
chuyén mach sang bang thong hep do thtr hai @8 do cac tin hiéu chudn duong xudng, va
nhép lai ché 6 nhan bing thong hep.

Déau cudi dugc 1ap lich dé lién tuc chuyén mach sang bang thong hep do thir nhét
va bang thong hep do tht hai dé do cac tin hiéu chuén dudng xubng theo cac thong s do.

Theo phuong thire thuc hién co thé, truéc cong doan dau cudi dugc 14ap lich dé
lién tuc chuyén mach sang bang thong hep do thi nhét va bang thong hep do thir hai dé
do céc tin hidu chudn dudng xudng theo céc thong s6 do, phuong phap c6 thé gdm thém
viéc gt tin hiéu kich khéi trong PDCCH trén bang thong hep. Tin hi¢u kich khoi 1a dé
kich khéi dau cudi dé chuyén mach sang bang thong hep do tha nhét va bang thong hep
do thir hai dé do céc tin hiéu chudn dudng xudng theo céc thong s6 do.

Theo phuong thie thyc hién co thé, cac thong s6 do dugc tao cAu hinh béi tram
gbc cho dau cubi c6 thé bao gdm it nhat hai chu hinh khac nhau, va khi céc thong sé do
duge gii dén dau cubi, cac miu hinh cdu hinh cta céc thong s& do cho dau cubi co thé
duge biu thi thong qua PDCCH trén bang thong hep.

Néu céc thong sd do hién tai cin duoc diéu chinh, tram géc ¢6 thé 1énh cho dau
cudi str dung tap hop céc thong sb do khac duoc tao chu hinh cho viéc do thong qua
PDCCH trén bang thong hep.

Theo phuong thirc thyc hién c6 thé, néu it nhat hai bang thong hep do khéc nhau
bao gdm bing thong hep do thir nhét va bing thong hep do tht hai, cong doan tram gbe
1ap lich dau cubi dé lién tuc chuyén mach sang it nhét hai bang thong hep do khac nhau
d8 do cac tin hiéu chudn dudong xubng khi CSI cua kénh duong xubng can dugce do 6 thé

bao gdm cac cong doan sau day.
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Tram gbc giri DCI thtt nhét trong PDCCH trén bang thong hep, DCI tht nhét bao
odm thong tin bang thong clia bang thong hep do thir nht, va thoi gian bt dau va thoi
gian két thic cho viéc do trén bang thong hep do tht nhét, va 1ap lich dAu cubi dé chuyén
mach sang bang thong hep do thu nhét dé do c4c tin hiéu chuin dudong xudng.

Sau khi dau cubi hoan thanh viéc do trén bang thong hep do thir nhét va chuyén
mach trd lai bang thong hep, tram gbc giri DCI thit hai trong PDCCH trén bang thong
hep, DCI tht hai bao gbm thong tin bang thong cta bang thong hep do tht hai, va thoi
gian bét du va thoi gian két thic cho viéc do trén bing thong hep do tht hai, va 1ap lich
dAu cubi d& chuyén mach sang bang thong hep do tht hai dé do céc tin hiéu chuin dudng
xudng.

Theo phuong thtrc thuc hién ¢ thé, tram géc 6 thé tao cAu hinh, cho thong tin
bang thong cua it nhét hai bang thong hep do, cac chi s6 bang thong hep do twong Ung.
Chi s6 bang thong hep do 1a dé biéu thi thong tin bang thong cua bang thong hep do ma
diu cudi chuyén mach sang bang thong nay.

Theo phuong thire thuc hién co thé, phuong phép do khéc biét boi viée gdm thém
cac cong doan sau day.

CSI, duogc bao cao bdi dau cudi, cua kénh dudng Xuéng duoc nhan, CSI cua kénh
duong xudng thu dugc bang cach tinh todn, bang dau cubi, cic két qua do ctia it nhét hai
biang thong hep do khac nhau bang cach st dung thudt toan dat s&n. Hoac cac két qua do,
duoc bio céo bdi ddu cubi, cia it nhat hai bang thong hep do dugc nhan va CSI cua kénh
duong xudng dugc tinh todn theo thudt toan dat san.

Béan tin nglrg do dugc gui dén dau cudi dé lénh cho ddu cudi ngimg do céc tin
hiéu chun duong xubng.

Theo phuong thirc thuc hién ¢o6 thé, thuat toan dit sin c6 thé bao gdm phép lay
téng co trong s6, phép 14y trung binh hodc phép 14y trung binh khong c6 céc cuc tri.

Khia canh thir hai theo cac phuong an cua sang ché d& xuét phuong phap do c6
thé bao gdm cac cong doan sau day.

Déau cubi nhan ban tin chuyén mach cua ché do nhan bang thong hep tir tram gbc,
va chuyén mach sang bang thong hep quy dinh dé thu nhan thong tin.

Khi CSI ctia kénh duong xudng can duge do, dAu cubi lién tuc chuyén mach sang
it nhét hai bang thong hep do khac nhau dé do cac tin hiéu chudn dudong xudng theo ndi

dung 14p lich cua tram gbe.
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O day, mdi trong s bang thong hep va it nhét hai bang théng hep do khac nhau c6
thé nho hon bang thong hé théng.

Theo phuong thirc thuc hién co thé, phwong phap do c6 thé gém thém cong doan
sau day.

DCI cho dau cudi dugce nhan trong PDCCH trén bang thong hep.

DCI ¢6 thé nam trong khong gian tim kiém riéng cho dau cubi trong tng voi dau
cudi va v6i mirc d6 cong gdp phan tir kénh diéu khién twong tng véi dau cudi.

Theo phuong thire thuc hién ¢o6 thé, néu it nhét hai bang thong hep do khéc nhau
bao gdm bang thong hep do thtr nhét va bang thong hep do thir hai, cdng doan lién tuc
chuyén mach sang it nhét hai bang thong hep do khac nhau dé do céac tin hidu chudn
duong xubng theo ndi dung 1ap lich cua tram gbc khi CSI ctia kénh dudng xubng cin
duoc do c6 thé bao gdm céc cdng doan sau ddy.

Céc théng sb do dugc tao céu hinh boi tram gbc cho dau cubi dé do céc tin higu
chudn duong xudng duoc nhan, cac thong s& do bao gbdm giai doan trong do dau cubi do
c4c tin hiéu chudn dudng xudng, thong tin thoi gian thir nhit duge st dung cho dau cubi
dé do céc tin hiéu chuén duong xubng trén bang thong hep do thtr nhét trong giai doan da
néu va thong tin thoi gian thir hai duoc sir dung cho dAu cuéi dé do cac tin hiéu chuén
dudng xubng trén bang thong hep do thir hai trong giai doan da néu, céc thong s6 do
duoc gl dén dau cudi, va giai doan bao g6m khoang thoi gian trong d6 du cudi nhap
ché d6 nhan bang thong hep, chuyén mach sang bang thong hep do thir nhét dé do céc tin
hiéu chuén duong xudng va dugc chuyén mach sang bang thong hep do thir hai dé do cac
tin hiéu chudn dudng xubng va nhap lai ché do nhan bang thong hep.

Dau cudi lién tuc chuyén mach sang bang thong hep do thu nhét va bing thong
hep do tht hai dé do c4c tin hiéu chuén dudng xudng theo cic thong s6 do.

Theo phuong thtre thuc hién c6 thé, truée cong doan lién tuc chuyén mach sang
bang thong hep do tht nhét va bang thong hep do thit hai dé do cdc tin hiéu chuén duong
xubng theo cac thong sb do, phuwong phap c6 thé gém thém nhan tin hiéu kich khéi dugc
oiti boi tram gbc trong PDCCH trén bang thong hep. Tin hiéu kich khéi 1a dé kich khoi
dAu cudi dé chuyén mach sang bang thong hé théng dé do céac tin hiéu chudn dudng
xudng theo cac thong s6 do.

Theo phuong thirc thyc hién ¢ thé, cac thong s6 do dugc tao cAu hinh cho dau

cudi bsi tram gdc c6 thé bao gdm it nhat hai cau hinh khac nhau, va khi cac théng s6 do
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duoc nhan, cac mau hinh cAu hinh cua cac thong s6 do c6 thé duoc x4c dinh thong qua
viéc biéu thi PDCCH trén bing thong hep.

Néu tram géc can diéu chinh céc thong sb do hién tai, thong tin dugc gri boi tram
gbc thong qua PDCCH trén bang thong hep va Iénh cho ddu cubi st dung tap hop cic
thong s6 do khéc dugce tao cdu hinh cho viée do dugce nhan.

Theo phuong thire thuc hién ¢ thé, néu it nhét hai bang thong hep do khéac nhau
bao gém bang thong hep do thu nhét va bang thong hep do thr hai, cong doan lién tuc
chuyén mach sang it nhét hai bang thong hep do khac nhau dé do céc tin hiéu chuén
duong xudng theo ndi dung 1ap lich cia tram gbc khi CSI cta kénh dudng xubng can
duoc do ¢6 thé bao gdm céc cong doan sau dy.

DCI tht nhét duge gti boi tram gde trong PDCCH trén bang thong hep dugc nhén,
DCI thit nhat bao gdm thong tin bang thong cua bang thong hep do thir nhét, va thoi gian
bat dau va thoi gian két thuc cho viée do trén bang thong hep do thir nhét, va dau cudi
chuyén mach sang bang thong hep do thi nhét d& do c4c tin hiéu chudn duong xudng.

Sau khi hoan thanh viéc do trén bang thong hep do thir nhat va chuyén mach trd
lai bing thong hep, DCI thtr hai dugc gii bdi tram gbc trong PDCCH trén bang thong
hep dugc nhan, DCI thir hai bao gbm thong tin bang thong cta bang thong hep do thir hai,
va thoi gian bat dau va thoi gian két thic cho viéc do trén bang thong hep do thir hai, va
diu cubi chuyén mach sang bang thong hep do thtr hai dé do céc tin hidu chun duong
xudng.

Theo phuong thirc thuc hién c6 thé, cac chi sd bang thong hep do, mdi chi s6 nay
duoc tao cdu hinh cho thong tin bang thong ciia mot bang thong hep do tuong ung trong
s6 it nhat hai bang thong hep do béi tram gdc, 6 thé duge nhan, chi sé bing thong hep
do duge bd tri dé biéu thi thong tin bing thong cta bang thong hep do ma dau cubdi s&
chuyén mach sang.

Theo phuong thitc thuc hién ¢6 thé, phuong phép do c6 thé gdm thém cac cong
doan sau day.

CSI cta kénh duong xudng duge bdo céo dén tram gbc, CSI ctia kénh dudng
xubng thu duoc bang cach tinh toan, bing dau cubi, cac két qua do cta it nhét hai bang
thong hep do khac nhau bang céach sir dung thudt toan dat sin. Hodc cac két qua do cua it
nhét hai bang thong hep do dugc bao céo dén tram gdc cho tram gbc dé tinh toan CSI cua

kénh dudng xudng theo thuat todn dat sén.
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Ban tin ngiing do dugc guii bdi tram géc duoc nhén, va viéc do céc tin hi€u chuin
duong xudng bi nglmg.

Theo phuong thirc thuc hién ¢ thé, thuat toan dat sdn c6 thé bao gdm phép lay
tbng c6 trong s6, phép 1y trung binh hogc phép 14y trung binh khong c6 cac cuc tri.

Khia canh thtr ba theo cac phuong 4n cia sang ché d& xut tram gbc c6 thé bao
gdm bd phan glri va bd phan 14p lich.

B¢ phan giri ¢6 thé dugc b tri d& giri ban tin chuyén mach ciia ché do nhan bang
thong hep dén diu cudi, dé 1énh cho diu cubi chuyén mach sang bang thong hep quy
dinh dé thu nhén thong tin.

B phan lap lich c6 thé duoc bd tri dé, khi CSI cta kénh duong Xuéng can dugc
do, lap lich dau cudi dé lién tuc chuyén mach sang it nhét hai bang thong hep do khac
nhau d& do céc tin hidu chudn dudng xudng.

O day, mdi trong sé bang thong hep va it nhét hai biang thong hep do khac nhau c6
thé nho hon bang thong hé thong.

Theo phuong thire thuc hién co thé, bo phan giti con c6 thé duoc bd tri dé gii DCI
cho dau cudi trong PDCCH trén bang thong hep.

DCI ¢6 thé nim trong khong gian tim kiém riéng cho dau cubi twong tng voi dau

cudi va voi mirc do cong gop phan tit kénh diéu khién twong tng véi dau cudbi.
Theo phuong thtc thuc hién ¢ thé, néu it nhat hai bang thong hep do khac nhau bao
gdm bing thong hep do thir nhét va bang thong hep do thit hai, bd phén lap lich cu thé ¢o
thé duogc bd tri dé tao cAu hinh cac thong sé do cho diu cudi dé do céc tin hiéu chuin
duong xubng va giri cac thong sé do dén dAu cudi. Cac thong sb6 do bao gdm giai doan
trong d6 dau cudi do céc tin hiéu chudn duong xubng, thong tin thdi gian thir nhat dwoc
str dung cho dau cubi dé do céc tin hiéu chudn duong xudng trén bang thong hep do thi
nhét trong giai doan da néu, va thong tin thoi gian thi hai dugc st dung cho dau cubdi dé
do cac tin hiéu chudn dudng xudng trén bang thong hep do thir hai trong giai doan da néu.
Giai doan bao gdm khoang thoi gian trong do dau cudi nhap ché do nhan bang thong hep,
chuyén mach sang bang thong hep do thi nhét dé do céc tin hiéu chudn duong xubng va
chuyén mach sang bing thong hep do thur hai @& do céc tin hiéu chudn dudong xudng, va
nhédp lai ché do nhan bang thong hep.

B phan lap lich cu thé con c6 thé dugc bd tri dé lap lich dau cudi dé lién tuc

chuyén mach sang bang thong hep do thu nhét va bang thong hep do thi hai dé do cac tin
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hiéu chudn duong xudng theo cac thong s6 do.

Theo phuong thirc thuc hién c6 thé, trude khi diu cudi dugc lap lich dé lién tuc
chuyén mach sang bang thong hep do thir nhét va bang thong hep do thit hai dé do céc tin
hiéu chuin duong xudng theo cac thong s6 do. BO phan gilri con ¢6 thé dwoc bd tri dé gui
tin hiéu kich khdi trong PDCCH trén bang thong hep. Tin hiéu kich khdi 1a dé kich khoi
d4u cudi dé chuyén mach sang bang thong hep do thir nhét va bang thong hep do tht hai
@8 do cac tin hiéu chudn dudong xudng theo céc thong s do.

Theo phuong thuc thuc hién cé thé, cac thong s do dugc tao céu hinh cho dau
cudi boi tram gbe c6 thé bao gdm it nht hai cAu hinh khac nhau, va khi bd phén gui gui
cac thong s6 do dén dau cubi, bd phan 1ap lich con ¢6 thé duge bd tri dé biéu thi ddu cubi
céc mau hinh cAu hinh cua cac thong sé do thong qua PDCCH trén bang thong hep.

Néu céc thong s6 do hién tai can dugc diéu chinh, bd phan lap lich con c6 thé
duoc bd tri dé 1énh cho dau cubi str dung mot thong s6 do khac dugc tao cAu hinh cho
viéc do thong qua PDCCH trén bang thong hep.

Theo phuong thure thuc hién ¢cé thé, néu it nhat hai bang thong hep do khac nhau
bao gdm bing thong hep do thir nhit va bang thong hep do thir hai, b phan lép lich cu
thé c6 thé dugc bé tri dé gri DCI thir nhit trong PDCCH trén bang thong hep, va lap lich
dAu cubi dé chuyén mach sang bang thong hep do thwr nhit dé do cac tin hiéu chuan
duong xudng. DCI tha nhét bao gdm thong tin bang thong cta bang thong hep do tht
nhét, va thoi gian bat dau va thoi gian két thuc cho viée do trén bing thong hep do thir
nhat.

B§ phan 1ap lich cu thé con c6 thé duge bd tri, sau khi dau cudi hoan thanh viée
do trén bang thong hep do thi nhét va chuyén mach tré lai bing thong hep, giri DCI thir
hai trong PDCCH trén bang thong hep, va lap lich dAu cubi dé chuyén mach sang bang
thong hep do thtr hai d8 do cac tin hiéu chudn dudng xudng. DCI tht hai bao gbm thong
fin bing thong ciia bang thong hep do thir hai, va thoi gian bat dau va thoi gian két thic
cho viéc do trén bang thong hep do thir hai.

Theo phuong thtre thuc hién ¢ thé, bd phan 1ap lich con ¢6 thé dugc bb tri dé tao
cAu hinh, cho thong tin bang thong cua it nhét hai bang thong hep do, céac chi s6 bang
thong hep do tuong tng. Chi s6 bang thong hep do 1a dé biéu thi thong tin bing thong
cua bang thong hep do ma dAu cubi chuyén mach sang bing thong nay.

Theo phuong thire thuce hién ¢6 thé, bo phan 1ap lich con ¢6 thé duge bd tri dé
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nhin CSI, duoc bao cdo bdi dau cudi, cua kénh duong xuéng, CSI cta kénh duong
xudng thu dugc bang cach tinh toan, bing dau cudi, cac két qua do cta it nhit hai bang
théng hep do khac nhau béng cach str dung thuat toén dat sén, hoic nhan cic két qua do,
duoc bao cdo bdi dau cudi, cia it nhit hai bang thong hep do va tinh toan CSI ctia kénh
duong xudng bang cach st dung thut todn dat sén.

B phéan lap lich con cd thé dwoc bd tri dé giri ban tin nglmg do dén dau cubi, dé
1énh cho ddu cudi ngimg do cic tin hiéu chuin duong xudng.

Theo phuong thuc thuc hién ¢ thé, thuat toan dat sin c6 thé bao gdm phép lay
tdng c6 trong s6, phép 14y trung binh hodc phép 14y trung binh khdng c6 céc cyec tri.

Khia canh thir tu theo cac phuong 4n cua sang ché @& xuét tram gdc co thé bao
gdm bod xtt 1y, bd nhd, bd thu phit va dudng truyén dan. B xi 1y, bd nhd va b thu phat
¢6 thé duge két ndi thong qua duong truyén dan. Bo thu phét c6 thé dugc bd tri dé gui va
nhan céac tin hiéu va lién lac véi dau cudi. Bd nhd c6 thé dugc bd tri dé luu trir mot tap
hop cac ma chuong trinh. BO xir ly ¢6 thé dugc bd tri d& goi cac ma chuong trinh dugce
luu trlt trong bd nhd dé thuc hién cac cong doan sau day.

Ban tin chuyén mach ctia ché do nhan bang thong hep duoc giri, thong qua bd thu
phat, dén dau cudi, dé 1énh cho diu cudi chuyén mach sang bang thong hep quy dinh aé
thu nhén thong tin.

Khi CSI cta kénh duong xuéng can dugc do, ddu cudi dugce lap lich dé lién tuc
chuyén mach sang it nhét hai bing thong hep do khac nhau dé do cac tin hiéu chudn
duong xudng.

O day, mdi trong s6 bang thong hep va it nhét hai bang thong hep do khac nhau c6
thé nho hon bang thong hé thong.

Theo phuong thitc thuc hién ¢6 thé, b xit Iy con c6 thé duge bd tri dé giri, thong
qua bd thu phat, DCI cho dau cudi trong PDCCH trén bang thong hep.

DCI ¢6 thé nim trong khong gian tim kiém riéng cho dau cudi twong tng voi dau
cudi va véi mirc do cong gop phan tir kénh diéu khién tuong tng véi dau cudi.

Theo phuong thirc thue hién ¢o thé, néu it nhét hai bang thong hep do khac nhau
bao gdbm bing thong hep do thtr nhét va bang thong hep do tht hai, bd xtt 1y cu thé ¢6 thé
duoc b tri dé tao cdu hinh cic thong sé do cho diu cubi dé do cac tin hiéu chuin dudng
xubng, va giri, thong qua b thu phat, cac thong s& do dén diu cubi. Cac thong sb do bao

gdm giai doan trong d6 dau cudi do céc tin hi¢u chuan dudng xuodng, thong tin thoi gian
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thtt nhit duoc st dung cho dau cudi d& do cac tin hiéu chudn dudng xudng trén bing
thong hep do thir nhét trong giai doan da néu va thong tin thoi gian thi hai dugc sir dung
cho diu cubi dé do céc tin hiéu chudn dudng xudng trén bang thong hep do thir hai trong
giai doan dd néu. Giai doan bao gdm khoang thoi gian trong do dau cudi nhap ché do
nhén bang thong hep, chuyén mach sang bang thong hep do thu nhét dé do cic tin hiéu
chudn dudong xudng, chuyén mach sang bang thong hep do tht hai dé do céc tin hiéu
chuin duong xubng, va nhap lai ché d6 nhan bang thong hep.

Bo xt 1y cu thé con c6 thé duogc bd trf dé 1ap lich diu cubi dé lién tuc chuyén
mach sang bang thong hep do thu nhét va bang thong hep do thir hai dé do cac tin hiéu
chuin duong xubng theo céc thong s do.

Theo phuong thtc thye hién cd thé, trude khi dau cudi dugc 1ap lich dé lién tuc
chuyén mach sang bang thong hep do thir nhét va bang thong hep do thi hai dé do céc tin
hiéu chuén duong xuéng theo cac thong sb do, bo xit Iy con ¢ thé dugc bd tri dé g,
thong qua bo thu phat, tin hiéu kich khéi trong PDCCH trén bang thong hep. Tin hiéu
kich khéi 1a dé kich khéi ddu cudi dé chuyén mach sang bang thong hep do thtr nhat va
biang thong hep do thir hai dé do cac tin hidu chudn duong xubng theo cac thong s6 do.

Theo phuong thirc thuc hién co thé, cac thong sb do dugc tao cAu hinh cho dau
cudi boi tram gbe ¢6 thé bao gdm it nhat hai cAu hinh khac nhau, va bd xit 1y con c6 thé
dwoc b tri dé, khi cac thong sb do dugc giri dén diu cudi, biéu thi du cubi cac mau
hinh cAu hinh cta céc thong s6 do thong qua PDCCH trén bang thong hep.

Néu céc thong sb do hién tai can duoc diéu chinh, bd xi 1y con ¢ thé dwoc b tri
dé 1énh cho dau cubi str dung mot thong s do khac dugc tao cAu hinh cho viéc do thong
qua PDCCH trén bang thong hep.

Theo phuong thirc thuc hién ¢6 thé, néu it nhét hai bing thong hep do khac nhau
bao gdm bing thong hep do thir nhat va bang thong hep do thir hai, b xtt 1y cu thé ¢6 the
duoc bb tri dé gai DCI thir nhét trong PDCCH trén bang thong hep, va 1ap lich dau cudi
dé chuyén mach sang bang thong hep do thi nhét dé do céc tin hidu chudn dudng xubng.
DCI th¢t nhit bao gém thong tin bang thong cta bang thong hep do thir nhét, va thoi gian
bét diu va thoi gian két thic cho viéc do trén bang thong hep do thir nhat.

Sau khi ddu cuéi hoan thanh viéc do trén bang thong hep do thi nhét va chuyén
mach trd lai bang thong hep, tram gbc giri DCI tht hai trong PDCCH trén béang thong

hep, va lap lich dau cudi dé chuyén mach sang bang théng hep do thit hai dé do cac tin
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hiéu chuin dudng xudng. DCI thir hai bao gOm thong tin bang thong ctia bang thong hep
do thtt hai, va thoi gian bat diu va thoi gian két thic cho viée do trén bang théng hep do
thr hai.

Theo phuong thirc thuc hién ¢ thé, bo xir ly con co thé duogc bd tri dé tao cAu
hinh, cho thong tin bang thong cua it nhét hai bang thong hep do, cac chi sé bang thong
hep do twong Gng. Chi sb bing thong hep do la dé bicu thi thong tin bang thong cua bing
thong hep do ma dau cubi chuyén mach sang bang thong nay.

Theo phuong thtrc thyce hién co thé, bd xir 1y con ¢6 thé dugc b tri dé nhan, thong
qua bd thu phat, CSI, dugc bao cdo boi dau cudi, cia kénh duong Xuéng, CSI cua kénh
duong xudng thu duoc bang cach tinh toan, bang dau cubi, cac két qua do cta it nhét hai
biang thong hep do khic nhau bang céach sir dung thuét toan dat san. Ho#ic bo xtr Iy con ¢
thé duoc bd tri dé nhan, thong qua bo thu phat, céc két qua do, duge bao cdo bsi dau cubi,
cla it nhat hai bang thong hep do va tinh toan CSI ctia kénh dudng xubng theo thuat toan
dat san.

Va bd xtt Iy con ¢o6 thé duge b tri dé gui ban tin ngiing do dén dau cubi, dé lénh
cho du cudi ngimg do céc tin hiéu chuin duong xudng.

Theo phuong thirc thuc hién ¢o6 thé, thuat todn dit sén co thé bao gdm phép 14y
tbng c6 trong s6, phép 1y trung binh hodc phép 14y trung binh khdng c6 cac cuc tri.

Khia canh th®t ndm theo cac phuong 4n cua sang ché dé xudt ddu cubi c6 thé bao
gb6m bo phan nhén va bd phan chuyén mach.

Bd phén nhén co thé duogc bd tri dé nhan ban tin chuyén mach cua ché d6 nhan
bang thong hep tr tram gbc.

Bd phén chuyén mach c6 thé duoc b tri d& chuyén mach sang bang thong hep
quy dinh dé thu nhan thong tin theo ban tin chuyén mach.

Bo phéan chuyén mach con c6 thé dugc bd tri dé, khi CSI ctia kénh dudng Xuéng
can dugc do, lién tuc chuyén mach sang it nhét hai bang thong hep do khac nhau dé do
céc tin hiéu chuin dudng xubng theo ndi dung 14p lich ctia tram gbe.

O day, mdi trong sb bang thong hep va it nhét hai bang thong hep do khac nhau c6
thé nhé hon bang thong hé théng.

Theo phuong thtre thuc hién ¢é thé, bd phan nhan con c¢6 thé dugc bd tri dé nhan
DCI cho dau cudi trong PDCCH trén bang thong hep.

DCI c6 thé nadm trong khdng gian tim kiém riéng cho dau cudi twong ng v6i dau

-12-



36786

cubi va voi mire o cong gop phan tir kénh diéu khién tvong tng v6i dau cubi.

Theo phuong thirc thuc hién c6 thé, néu it nhat hai bang thong hep do khac nhau
bao gdm bang thong hep do thu nhét va bang thong hep do tht hai, bd phén nhan cu thé
6 thé duge b tri dé nhan cac thong sb do dugc tao cAu hinh cho d4u cubi boi tram géc
dé do céc tin hiéu chuén dudng xubng. Céc thong 36 do bao gdm giai doan trong d6 dau
cubi do céc tin hiéu chudn duong xubng, thong tin thoi gian the nhét duge sir dung cho
du cudi d& do céc tin hiéu chudn dudong xubng trén bang thong hep do thu nhét trong
giai doan da néu, va thong tin thoi gian thit hai duge sir dung cho dau cubi dé do céc tin
hiéu chuén dudng xudng trén biang thong hep do thtr hai trong giai doan da néu. Céc
thong sb do duge gl dén diu cubi. Giai doan bao gém khoang thoi gian trong do dau
cudi nhap ché do nhan bing thong hep, chuyén mach sang biang thong hep do thlr nhit dé
do céc tin hidu chudn duong xubng va duge chuyén mach sang bang thong hep do thir
hai dé do c4c tin hiéu chudn duong xudng va nhap lai ché do nhan bing thong hep.

Bo phéan chuyén mach cu thé ¢o thé dugc bd tri dé lién tuc chuyén mach sang
bang thong hep do thi nhét va bang thong hep do th hai dé do cac tin hiéu chudn dudng
xudng theo céc thong s6 do.

Theo phuong thtrc thuc hién co6 thé, trude khi bo phan chuyén mach lién tuc
chuyén mach sang bang thong hep do thu nhét va bang thong hep do th{ hai dé do cac tin
hiéu chuén dudng xudng theo cic thong s6 do, bo phan nhan con ¢6 thé dugc bb tri dé
nhan tin hiéu kich khaoi duge gui boi tram gbc trong PDCCH trén bang thong hep. Tin
hiéu kich khoi 12 dé kich khéi du cudi dé chuyén mach sang bang thong hé thong dé do
céc tin hiéu chudn duong xubng theo céc thong s do.

Theo phuong thirc thuc hién ¢ thé, cac thong sb do dugc tao céu hinh cho dau
cubi boi tram gbe ¢6 thé bao gbm it nhét hai c4u hinh khac nhau, va khi cac thong s6 do
duoc nhéan, by phan chuyén mach con cé thé duogc bd tri dé xac dinh cac mau hinh ciu
hinh cta cac théng sé do thong qua viéc biéu thi PDCCH trén biang thong hep.

Néu tram géc can diéu chinh cac thong s6 do hién tai, bd phan nhan con c6 thé
duoc bd tri dé nhan thong tin dugc gl boi tram gbc thong qua PDCCH trén bang thong
hep va 1énh cho dau cudi st dung tap hop céc thong sé do khac duoc tao cdu hinh cho
viéc do.

Theo phuong thirc thuc hién ¢6 thé, néu it nhét hai bang thong hep do khac nhau
bao gdm bang thong hep do thit nhit va bang thong hep do thw hai, b phan nhan cu thé
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¢6 thé duoc bd tri @& nhan DCI thir nhét dugc giri boi tram gbe trong PDCCH trén bing
thong hep. DCI thu nhét bao gbm thdng tin bing thong cua bang thong hep do thir nhét,
va thoi gian bat dau va thoi gian két thiac cho viéc do trén bang thong hep do thu nhét.

Bo phéan chuyén mach cu thé c6 thé duogc bd tri dé chuyén mach sang bing thong
hep do thir nhat d& do céc tin hiéu chudn dudng xudng.

Sau khi hoan thanh viéc do trén bang thong hep do thir nhit va chuyén mach tré
lai bang thong hep, bd phan nhan con c6 thé duge bd tri dé nhan DCI thir hai duoc gui
b6i tram gdc trong PDCCH trén bang thong hep. DCI thir hai bao gbm thong tin bing
thong cua bang thong hep do thtr hai va thoi gian bét dau va thoi gian két thic cho vige
do trén bang thong hep do thr hai. Bo phin chuyén mach con c¢é thé dugc bd tri dé
chuyén mach sang bang thong hep do thir hai @8 do céc tin hidu chuin dudong xudng.

Theo phuong thire thyc hién ¢ thé, bod phén nhan con co thé dugc bd tri dé nhan
céc chi sd bang thong hep do, mdi chi s& nay duoc tao cau hinh cho thong tin bing thong
ciia moOt bang thong hep do tuong Ung trong s6 it nhét hai bang thong hep do boi tram
gbc. Chi s bang thong hep do 1a dé biéu thi thong tin bing thong cla bang thong hep do
ma dau cudi chuyén mach sang bing thong nay.

Theo phuong thirc thuc hién ¢6 thé, bo phéan chuyén mach con co thé dugc bd tri
d8 bao céo CSI cua kénh duong xubng dén tram gbc, CSI ctia kénh duong xubng thu
duoc bang cach tinh todn, bing dau cudi, cac két qua do cua it nhét hai bang thong hep
do khac nhau béng cach sir dung thuét toan dat san. Hodc bo phan chuyén mach con cé
thé duge b tr dé bao cdo cac két qua do cua it nhét hai bang thong hep do dén tram gdc
cho tram gdc dé tinh toan CSI cia kénh duong xudng theo thuat toan dit san.

Va bd phéan chuyén mach con co thé dugc bd tri dé nhan ban tin ngung do dugc
gui bdi tram gbc va ngimg do cac tin hiéu chudn duong xudng.

Theo phuong thirc thuc hién ¢o6 thé, thuat toan dat sin c6 thé bao gdm phép 14y
tdng co trong s6, phép 14y trung binh hogc phép liy trung binh khong c6 céc cyc tri.

Khia canh thtr sau theo cac phuong an cua sang ché @& xuét ddu cudi co thé bao
gf”)m bo xit 1y, bd nhd, bd phat, b thu va duong truyén dan. Bo xir ly, bd nhg, bd phat va
bo thu c6 thé dugc két néi thong qua dudng truyén dan. B phat ¢6 thé duge bd tri dé
truyén tin hidu. Bo thu ¢6 thé dwoc bd tri dé nhan tin hidu. Bo phét va bd thu ¢6 thé dugc
bd tri dde lap twong tng hodc duoc tich hop. Bo nhd ¢6 thé duoc bd tri dé luu trir mot

tap hop cdc md chuong trinh. B§ xu 1y co thé dugc bd tri dé goi cac ma chuong trinh
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duoc luu trit trong bd nhé dé thyc hién céc cong doan sau day.

Ban tin chuyén mach ctia ché do nhan bang thong hep dwgc nhan, théng qua bo
thu, tir tram gbc dé chuyén mach sang bang thong hep quy dinh dé thu nhan thong tin.

Khi CSI cta kénh duong xubng can dugc do, chuyén mach sang it nhit hai bang
thong hep do khac nhau dé do cac tin hiéu chuin dudng xubng duge thuc hién lién tuc
theo ndi dung 1ap lich cta tram gbe.

O day, mbi trong sb bang thong hep va it nhét hai bang thong hep do khac nhau c6
thé nhé hon bang thong hé thong.

Theo phuong thirc thuc hién cé thé, bo xu ly con ¢co thé duoc bd tri dé nhan, thong
qua bo thu, DCI cho d4u cudi trong PDCCH trén bing thong hep.

DCI ¢6 thé nam trong khong gian tim kiém riéng cho dau cubi tuong tng voi dau
cubi va v6i muc do cong gop phan tir kénh diéu khién tuong tng véi dau cudi.

Theo phuong thure thuc hién cé thé, néu it nhat hai bang thong hep do khac nhau
bao gdm bing thong hep do thi nhat va bang thong hep do thir hai, b xi Iy cu thé c6 thé
duoc bd tri dé nhan, thong qua bo thu, céc thong s6 do duoc tao cAu hinh cho dau cudi
boi tram gde dé do cac tin hidu chudn duong xubng. Céc thong s6 do bao gdm giai doan
trong d6 dau cudi do cac tin hiéu chuén duong xubng, thong tin thoi gian thi nhét dugc
str dung cho diu cubi dé do cac tin hiéu chuin dudng xubng trén biang thong hep do th
nhét trong giai doan da néu va thong tin thoi gian thr hai dugce st dung cho du cubi dé
do céc tin hiéu chuin dudng xudng trén bing thong hep do tht hai trong giai doan da néu.
Céc thong sd do dugc gl dén dAu cubi. Giai doan bao gdm khoang thoi gian trong d6
diu cudi nhap ché do nhan bang thong hep, chuyén mach sang biang thong hep do thir
nhét dé do céc tin hiéu chuén duong xubng, chuyén mach sang bing thong hep do thir hai
dé do céc tin hiéu chudn dudong xudng, va nhap lai ché d6 nhan bang thong hep; va

Va bo xt Iy cu thé con c6 thé duoc b tri lién tuc chuyén mach sang bing thong
hep do thir nhit va bang thong hep do tht hai dé do ce tin hidu chudn duong xudng theo
cac thong sd do.

Theo phuong thirc thue hién ¢o thé, bd xu ly con ¢o thé dugc bd tr dé, truge khi
chuyén mach sang bang thong hep do thir nhét va biang thong hep do tht hai dé do cac tin
hiéu chuin dudng Xuéng duogc thuc hién lién tuc theo céc thong sb6 do, nhan, thong qua
b0 thu, tin hiéu kich khoi duge gui bdi tram gbc trong PDCCH trén bang thong hep. Tin

hidu kich khi 12 dé kich khoi dAu cudi dé chuyén mach sang bang thong hé thong dé do

-15-



36786

céc tin hiéu chuin duong xudng theo céc thong s do.

Theo phuong thure thuc hién co thé, cac thong sb6 do dugc tao cAu hinh cho dau
cubi boi tram gbe co thé bao gom it nhét hai cAu hinh khéc nhau, va khi cac thong sb do
dugc nhan, bd xr Iy con cod thé dugc bd tri dé xac dinh cac mau hinh cu hinh cua céc
thong s6 do thong qua viéc biéu thi PDCCH trén bing thong hep.

Néu tram géc can diéu chinh cac thong sb do hién tai, bd xt 1y con c6 thé duoc bb
tri dé nhan, thong qua bd thu, thong tin dugc gui boi tram gbc thong qua PDCCH trén
bang thong hep va 1énh cho du cudi st dung tap hop céc thong s6 do khac dugc tao ciu
hinh cho viéc do.

Theo phuong thirc thyc hién ¢o thé, néu it nhat hai bang thong hep do khéac nhau
bao gdm bang thong hep do thi nhét va bang thong hep do thit hai, bd xt Iy cu thé ¢6 thé
duoc bd tri dé nhén, thong qua bo thu, DCI th nhit dugc gui bdi tram géc trong
PDCCH trén bang thong hep, va chuyén mach dau cubi sang bang thong hep do thir nhét
@ do cac tin hiéu chudn duong xudng. DCI thu nhit bao gém thong tin bing thong cua
bang thong hep do thu nhat, va thoi gian bat dau va thoi gian két thuc cho viéc do trén
bang thong hep do thir nhat.

Bo xu 1y con ¢6 thé duoc bd tri dé, sau khi hoan thanh viéc do trén bang thong
hep do thir nhét va chuyén mach tré lai bang thong hep, nhan, théng qua bd thu, DCI thu
hai dugc giri boi tram gbe trong PDCCH trén bang thong hep, va chuyén mach dau cudi
sang bang thong hep do th hai dé do céc tin hiéu chuin dudng xudng. DCI thir hai bao
gdm thong tin bing thong cla bang thong hep do thit hai, va thoi gian bét dau va thoi
gian két thic cho viéc do trén bang thong hep do thit hai.

Theo phuong thue thuc hién ¢o6 thé, bo xir ly con co thé duoc bd tri dé nhan céc
chi s6 bang théng hep do, mdi chi s6 nay duoc tao cau hinh cho thong tin bang thong cia
mot bang thong hep do tuong ing trong sb it nhét hai bang thong hep do boi tram gbe.
Chi sé bang thong hep do 1a dé biéu thi thong tin bang thong clia bang thong hep do ma
dau cudi chuyén mach sang bing thong nay.

Theo phuong thtre thuc hién cé thé, bo xur 1y con c6 thé dugc bd tri dé bao cao,
thong qua b phat, CSI cta kénh dudng xudng dén tram gbc, CSI ctia kénh duong xudng
thu dugc bang cach tinh toén, bing diu cubi, cac két qua do cua it nhét hai bing thong
hep do khac nhau béng cach st dung thudt toan dat san. Hodc bo xit 1y con ¢ thé duoc

b6 tri dé bao céo cac két qua do cua it nhét hai bang thong hep do dén tram gbc cho tram
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gbc dé tinh toan CSI cta kénh duong xubng theo thuat toan dat sin.

Va bd xtt Iy con ¢6 thé dugc bd tri dé nhan, thong qua bd thu, ban tin ngimg do
duogc gtri béi tram gbc va ngimg do c4c tin higu chudn duong xudng.

Theo phuong thirc thuc hién co thé, thuat toan dit sin c6 thé bao gdm phép 13y
téng co trong s6, phép 14y trung binh hodc phép 14y trung binh khdng c6 cac cuc tri.

Khia canh thr bay theo cic phuong &n cua sang ché d& xuit phuong tién luu trit
may tinh bao gdm mot tap hop cac ma chuong trinh dé thuc hién phuong phap theo bét
ky phuong thic thyce hién nao cia khia canh thi nhét theo cac phuong 4n cuia sang ché.

Khia canh th@ tdm theo cdc phuong 4n cua sang ché dé xuit phuong tién luu trit
may tinh bao gdm mot tip hop cdc ma chuong trinh dé thuc hién phuong phap theo bét
ky phuong thirc thuc hién nao cta khia canh thir hai theo cac phuong an cuia sang ché.

Khia canh tht chin theo cac phuong 4n cua sang ché dé xuit phuong phéap do c6
thé bao gbém cac cong doan sau day.

Tram gbc gl ban tin chuyén mach cta ché d6 nhan bang thong hep dén dau cubi,
dé 1énh cho dau cudi chuyén mach sang bang thong hep quy dinh dé thu nhéan thong tin.

Khi it nh4t mot tin hiéu dong bo hoa dudong xubng can dugc do, tram gbc 1ap lich
dAu cubi dé chuyén mach sang bang thong hep do twong tmg véi it nhét mot tin hiéu
dong bd héa duong xubng cho viéc do.

O day, mdi trong sb bang thong hep va biang thong hep do ¢ thé nho hon bing
thong hé théng.

Khia canh thit muoi theo cac phuong 4n cua sang ché dé xuat phuong phap do c6
thé bao gdm céc cong doan sau day.

Déau cubi nhan ban tin chuyén mach ctia ché d0 nhén bing thong hep tir tram gbc
va chuyén mach sang bang thong hep quy dinh dé thu nhan thong tin.

Khi it nhdt mot tin hiéu déng bo hoa dudong xuéng can dugc do, chuyén mach
sang bang thong hep do tuong Umg voi it nhAt mot tin hiéu dong bo hoa dudng xubng cho
viéc do duoc thuc hién theo ndi dung 14p lich cta tram géc.

O day, mdi trong sb bang thong hep va bang thong hep do ¢ thé nho hon bing
thong hé thng.

Khia canh thtr mudi mot theo cac phuong an cua sang ché dé xudt tram gbc c6 thé
bao gdbm bd phan giri va bo phan 14p lich.

B phan gt co thé giri ban tin chuyén mach ctia ché do nhan bang thong hep dén
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dAu cubi, dé 1énh cho dau cubi chuyén mach sang bang thong hep quy dinh dé thu nhan
thong tin.

Khi it nhat mot tin hiéu déng bo hoa duong Xuéng can dugc do, bo phan lap lich
c6 thé 1ap lich, bang tram gbe, dau cudi dé chuyén mach sang bang thong hep do tuong
g v&i it nht mot tin hiéu ddng bod hoa duong xubng cho viéc do.

O day, mdi trong sb bang thong hep va bang thong hep do co6 thé nho hon bang
thong hé thong.

Khia canh thtt mudi hai theo cac phuong dn cua sang ché d& xuét tram gdc c6 thé
bao gém bo xur 1y, bd nhd, bd thu phat va dudng truyén dan. Bo xtt 1y, bd nhd va b thu
phat c¢6 thé dugc két ndi thong qua duong truyén din. B9 thu phét c6 thé duoc b tri dé
glri va nhan céc tin hiéu va lién lac véi dau cudi. B nhé ¢ thé dugc bd tri dé luu trit
mdt tAp hop cac mé chuong trinh. Bo xtt 1y ¢6 thé duge bd tri dé goi cac ma chuong trinh
duoc luu trir trong bd nhé dé thuc hién céc cong doan sau day.

Ban tin chuyén mach cta ché d6 nhan bang thong hep dugc giri, théng qua b thu
phat, dén dau cudi dé 1énh cho ddu cudi chuyén mach sang bang thong hep quy dinh dé
thu nhén thong tin.

Khi it nhit mot tin hiéu déng bd hoa dudng xudng cin dugc do, tram gdc 1ap lich
dAu cubi dé chuyén mach sang bang thong hep do tuong Gng voi it nhét mot tin hidu
ddng bd hoa duong xudng cho viéc do.

O day, mdi trong sb bang thong hep va bang thong hep do ¢ thé nho hon bing
thong hé thong.

Khia canh tht mudi ba theo cac phuong an cua sang ché d& xuét diu cudi c6 thé
bao gdbm bd phan nhan va by phan chuyén mach.

Bo phan nhan c6 thé duge bd tri dé nhan ban tin chuyén mach cua ché do nhan
bang thong hep tur tram gbe.

Bd phén chuyén mach c6 thé dugc bd tri d& chuyén mach sang bang thong hep
quy dinh dé thu nhan thong tin theo ban tin chuyén mach.

Bo phan chuyén mach con c6 thé dugc bd tri dé, khi it nhét mot tin higu dong bo
héa dudng xudng can dugc do, chuyén mach sang bang thong hep do twong tng véi it
nhét mot tin hiéu dong bd héa duong xubng cho viéc do theo ndi dung 1ap lich cla tram
goc.

O day, mdi trong sb bang thong hep va bang thong hep do c6 thé nho hon bing
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thong hé théng.

Khia canh tht mudi bén theo cic phuwong an cla sang ché d& xudt ddu cudi co thé
bao gdm bd xit 1y, bd nhd, bd phat, by thu va dudng truyén dan. Bo xur ly, by nhd, bo
phét va bd thu co thé duoc két ndi thong qua duong truyén dan. Bo phét c6 thé duge bd
trf dé truyén tin hidu. B6 thu c6 thé dugc bd tri dé nhan tin hidu. Bo phat va bg thu ¢6 thé
duoc bd tri doc lap twong tng hodc dugc tich hgp. Bo nhd ¢6 thé dugc bd tri dé luu trix
mot tAp hop cdc ma chuong trinh. Bo xir Iy ¢6 thé duoc bd tri dé goi cdc ma chuong trinh
duoc luu trlt trong bd nhé dé thuc hién cac cong doan sau day.

Ban tin chuyén mach cta ché do nhan bang thong hep dugc nhan, thong qua bd
thu, tir tram goc.

Chuyén mach sang bang thong hep quy dinh dé thu nhén thong tin duoc thuc hién
theo ban tin chuyén mach.

Khi it nhdt mot tin hiéu déng bd hoéa duong Xuéng can dugc do, chuyén mach
sang bang thong hep do twong tng voi it nhAt mot tin hiéu déng bd hoa dudng xubng cho
viéc do duoc thuc hién theo ndi dung 1ap lich cta tram géc.

O day, mdi trong s6 bang thong hep va bang thong hep do ¢o thé nhé hon bing
thong hé théng.

Khia canh thtr muoi ldm theo cac phuong 4n cua sang ché d& xuit phuong tién luu
trlr may tinh bao gdbm mat tip hop cdc ma chuong trinh dé thuc hién phuong phap theo
bét ky phuong thirc thuc hién nao cta khia canh thit chin theo céc phuong an cua sang
ché.

Khia canh thtr mudi sau theo cac phuong an cua sang ché @& xuét phuong tién luu
trlt may tinh bao gbm mat tip hop cdc ma chuong trinh dé thuc hién phuong phap theo
bét ky phuong thirc thyc hién nao cua khia canh thtr mudi theo cac phuong an cua sang
ché.

Viéc thuc hién cac phuong an cua sang ché ¢6 thé dat dugc cac tac dung co loi
sau day.

Tram gdc tao cau hinh ban tin chuyén mach dé biéu thi ché d6 nhan bing thong
hep ma dau cudi chuyén mach sang bang thong nay. Trong ché d6 nhén bing thong hep,
dau cudi c6 thé nhan tin hiéu trén bing thong hep nhé hon bang thong hé théng, sao cho
dAu cudi khong phai do tim bang thong hé théng twong dbi 16m, va muc tiéu thu dién cia

du cudi va do tré do tim tin hiéu co thé duge giam bst. PDCCH trén bang thong hep
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duoc tao cAu hinh dé chi bao gdm khong gian tim kiém riéng cho UE va mirc dd cdng
gOp phén tir kénh diéu khién ¢ dinh, sao cho lugng thong tin can dugc do tim boi diu
cudi co thé duoc giam bdét, va muc tiéu thu dién ctua dau cubi c6 thé duoc giam thém.
Khi CSI ctia kénh dudng xudng can duge do, tram gbc ¢b thé 1ap lich dau cubi dé chuyén
mach sang it nhit hai bang thong hep do khac nhau dé do cac tin hiéu chuin duong
xubng, va sau do du cubdi hodc tram gde tinh todn CSI cua kénh duong xubng theo cic
két qua thu dugc bang cach do trén céac bing thong hep do khac nhau, dé cubi cing can
béng murc ti€u thu di€n cla dau cudi va hiéu ning hé théng, do d6 dam bao thu dugc CSI

ctia kénh duong xudng dé cung cép tham chiéu cho viéc 1ap lich dit liéu dudng xubng.

MO ta vén tit cac hinh vé
D& md ta cac giai phap k¥ thuét trong cac phuong an clia sang ché hodc giai phap
k¥ thuat thong thuong rd rang hon, cic hinh v€ can duge st dung trong cdc ndi dung md
t4 vé cac phuong an sé& dugc gidi thiéu don gian dudi day. Hién nhién 13 cac hinh vé
dugc mo ta dudi day chi la mot sb cac phuong 4n cla sang ché. Nguoi c6 trinh do trung
binh trong linh vuc k¥ thuét co thé ¢6 dugce thém cac hinh v& khéc theo cac hinh v& nay
ma khéng cin phai sdng tao.
Fig.1 minh hoa so dd ctia kién trc cta hé thdng truyén thdng theo mot phuong an
clia sang ché.
Fig.2 minh hoa luu dd ctia phuong 4n thi nhét ctia phwong phép do theo sang ché.
Fig.3 minh hoa luu dd cia phuong 4n tht hai ciia phwong phap do theo sdng ché.
Fig.4 minh hoa so dd so luoc cua viéc do céc tin hiéu chuin dudong xudng bang
cach chon phuong phap dugc minh hoa trén Fig.3 theo mt phuong an cua sang ché.
Fig.5 minh hoa luu dd ctia phuong 4n tht ba ctia phuong phép do theo sing ché.
Fig.6 minh hoa luu d6 ctia phuong 4n thit tu cua phuong phép do theo sang ché.
Fig.7 minh hoa so dd so luoc cia viéc do céc tin hiéu chuin duong xudng bing
cach chon phuong phap duge minh hoa trén Fig.6 theo mot phuong an cua sang ché.
Fig.8 minh hoa luu d6 ctia phuong én thtr nam ctia phuong phap do theo sang ché.
Fig.9 minh hoa luu dd ctia phurong 4n thtt sdu cua phuong phap do theo sdng ché.
Fig.10 minh hoa luu d6 ctia phuong 4n thr bay cua phuong phap do theo sang ché.
Fig.11 minh hoa luu dd ctia phuong 4n thir tim ctia phuong phép do theo sang ché.

Fig.12 minh hoa so d6 khdi ciia phuong an thir nhét cua tram gdc theo sang ché.
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Fig.13 minh hoa so db khdi ciia phuong an thit hai clia tram gbc theo sang ché.
Fig.14 minh hoa so db khdi ctia phuong an tht nhit cta diu cudi theo sang ché.
Fig.15 minh hoa so db khdi ctia phuong 4n thtt hai cta dau cubi theo sang ché.

Fig.16 minh hoa luu dd ctia phwong 4n thtt chin cia phuong phap do theo sang
Fig.17 minh hoa luu dd ctia phuong 4n thir mudi ctia phuong phap do theo sang

Fig.18 minh hoa so dd so luge cta viée do tin hiéu dong bd hoéa dudng xubng
bang cach chon phuong phap dugc minh hoa trén Fig.17 theo mdt phuong an cia sang
ché.

Fig.19 minh hoa luu db ctia phuong 4n thtt mudi mot cia phuong phap do theo
sang ché.

Fig.20 minh hoa so dd so luge cua viée do tin hidu déng bd hoa dudng Xuéng
bang cach chon phuong phap dugc minh hoa trén Fig.19 theo mot phwong 4n cia sang
ché.

Fig.21 minh hoa luu db ctia phuong 4n thtr mudi hai ciia phuong phap do theo
sang ché.

Fig.22 minh hoa luu dd ctia phurong 4n tht mudi ba cua phuong phép do theo
sang ché.

Fig.23 la luu dd cta phuong 4n thit muoi bbn ctia phuong phép do theo sang ché.

Fig.24 1a so d0 khdi cia phurong 4n tht ba cla tram gbc theo sang ché.

Fig.25 la so d6 khéi cta phuong 4n thi tu clia tram gbc theo sang ché.

Fig.26 1a so dd khdi cia phuong an thit ba cla dAu cubi theo sang ché.

Fig.27 la so d6 khdi ctia phuong 4n thi tu clia dau cubi theo sang ché.

MO ta chi tiét sang ché

Céc thuét ngft "bao gdbm" va "cd" trong ban mo ta, yéu ciu bao hd va cac hinh vé
cua sang ché va dang bién thé bit ky clia cac thuat ngit nay déu ¢6 ¥ bao ham ma khdng
loai trir. Vi du nhu, quy trinh, phuong phap, hé thdng, san pham hodc thiét bi bao gém
mdt loat cac hoat ddng hodc bd phan khong bi gidi han & cac hoat dong hodc bd phén da
dugc 1iét ké ma theo cach khac gém thém céc hoat dong hodc bd phan khong dugc liét ké

hodc theo cach khac gém thém cac hoat dong hodc bd phan khéac thudc ban chét cua quy
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trinh, phuong phap, san pham hoic thiét bi.

Cung vdi su gia tdng lién tuc vé céc nhu cdu truyén théng clia con ngudi, cac cong
nghé truyén thong dang phat trién nhanh, va cac bang thong 16n hon, céc tbc do truyén
duong lén/dudng xubng cao hon va cic tinh ning tuong tu co thé dugc cung cdp cho
nguoi st dung. Vi du nhu, trong hé théng 5G, bang thong hé théng 1a 200MHz c6 thé
duoc cung cdp. Tuy nhién, cung v&i sy mo rong cia cac béng thong hé théng, néu dau
cubi nhan PDCCH trén bing thong hé théng twong dbi 16n, mic tiéu thy dién cla dlu
cubi ¢6 thé twong déi cao, va néu dau cubi tiép tuc hoat dong trén bang thong twong ddi
hep, hidu nang hé théng c6 thé bi anh hudng va dau cudi c6 thé khong do mot cach binh
thuong CSI cta kénh duong xudng, do dé gdy anh hudng dén viéc truyén dit liéu duong
xubng. Do dé, cic phuong 4n cla sang ché d& xuét phuong phap do. Sau do, dau cudi co
thé chuyén mach sang biang thong hep nho hon bang thong hé théng dé hoat dong, nho
dé giam muec tiéu thu dién cua dAu cubi. Khi CSI cua kénh duong xudng can dugce do,
dAu cudi cling c6 thé chuyén mach sang hai hodc nhiéu hon bing thong hep do dé do cac
tin hiéu chudn dudng xudng, va sau d6 CSI cia kénh duong xudng thu dugc theo cac két
qua do. DPé thuan tién cho viéc mo ta, hé théng 5G s& dugc md ta lam vi dy trong cac
phuong an cua sang ché. Ngudi ¢6 hiéu biét trung binh v& linh vuc k¥ thuat twong tng
nén biét rang cac phuong thic thuc hién trong cac phuong an cla sang ché ciing c6 thé
duoc ap dung cho hé théng truyén thong hién c6 va cac hé thdng truyén thong twong lai
clia céc cip dd cao hon ching han nhu thé hé 6 (6 Generation - 6G) va thé hé 7 (7
Generation - 7G). Khong c6 gi6i han nao dugce thuc hién trong cac phuong an cta sang
ché.

Phuong phap va thiét bi do theo cic phuong an cia sang ché s& duge mo ta chi
tiét du6i day két hop véi cac hinh ve.

Fig.1 minh hoa so dd ctia kién tric cta hé thdng truyén thong theo mot phuwong an
cua sang ché. & day, tram gbe va it nhit mot dau cudi c6 thé duge dua vao. Péu cudi
ciing ¢6 thé duge goi 1a UE.

O day, tram gdc co thé 1a Node B tién héa (Evolved Node B hay eNB), Node B
(NB), bo diéu khién tram gbc (Base Station Controller - BSC), tram thu phat gbc (Base
Transceiver Station - BTS), tram gbc trong nha (vi du nhu, NodeB tién héa Trong nha
hodc Node B Trong nha (Home Node B - HNB)), khéi bang tan co s& (BaseBand Unit -

BBU) va tram tuong tu. Tram gbc cling c6 thé dugc goi la tram gbc bo thu phat, tram gbe
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khong day, bo thu phat khong ddy, chirc nang thu phat, phén hé tram gbc (Base Station
Subsystem - BSS) hodc mot s6 thuat ngir thich hop khic duge st dung boi ngudi co hiéu
biét trung binh vé linh vuc k¥ thuat tuong tng. Tram gbe ¢co thé mang DCI 14p lich ma cu
thé ¢6 thé bao gdbm dang thic truyén, phan b tai nguyén, co ché cip phat 1ap lich duong
1én, didu khién cong suit, thong tin truyén lai duong 1én va ndi dung tuong tu, trong
PDCCH, va ¢6 thé truyén dit liéu duong xudng cia dich vu dén UE va nhén phan hoi
truyén lai va ndi dung tuong tu cua dau cudi. Tram géc c6 thé 1ap lich dau cudi dé hoat
dong trong ché d6 hoat dong bing thong hep, hodc co thé lap lich dau cudi dé chuyén
mach gitta bang thong hep va bang thong hé théng, va khi CSI cua kénh duong xubng
can dugc do, 1ap lich dau cudi dé chuyén mach sang bang thong hep do dé do céc tin
hiéu chudn dudng xubng.

O day, ddu cudi c6 thé bao gdm dién thoai t€ bao, dién thoai théng minh, dién
thoai giao thtrc khéi tao phién (Session Initiation Protocol - SIP), may tinh xach tay, thiét
bi k§ thudt sb hd trg ca nhan (Personal Digital Assistant - PDA), ty 1¢ v€ tinh, hé théng
dinh vi toan ciu, thiét bi da phuong tién, thiét bi video, may phat 4m thanh s6 (vi du nhu,
may phat MP3 (Moving Picture Experts Group Audio Layer-3)), may anh, ban giao tiép
trd choi hodc bat ky thiét bi ndo khéac c6 chirc ning tuong tu. Déu cubi ciing ¢6 thé dugc
goi 1a tram di dong, tram nguoi st dung, bd phan di dong, b phan nguoi su dung, bd
phén khong ddy, thiét bi & xa, thiét bi di dong, thiét bi khong day, thiét bi truyén thong
khong day, thiét bi & xa, tram nguoi st dung di dong, dau cudi truy cap, dau cubi di dong,
du cubi khong day, ddu cudi o xa, thiét bi cam tay, dai Iy nguoi st dung, khach hang
nguoi st dung, khach hang hoac mot s6 thuét ngit thich hop khac dugc s dung boi
nguoi co hidu biét trung binh vé linh vuc k¥ thuét twong Gng. Pau cubi c6 thé nhan thong
tin diéu khién duoc tao céu hinh bdi tram gbc va tai nguyén mién tan s6/thdi gian dugc
lap lich boi tram gbe dé truyén dit liéu dich vu dudng 1én va thong tin phan hoi truyen lai,
hoic ¢6 thé chuyén mach gitta bang thong hep va bang thong hep do theo noi dung 14p
lich cua tram géc dé thuc hién viéc do CSI cta kénh dudng xuéng.

Pé giam mic tidu thy dién cta ddu cudi, diu cudi o thé duge bd tri dé hoat dong
trén biang thong hep nho hon bing thong hé théng trong céc phuong an cla sang ché.
Phuong phap do cua sang ché s& dugc md ta chi tiét dudi day két hop v6i c4c hinh v tur
Fig.2 dén Fig.10.

Fig.2 minh hoa luu dd ctia phuong 4n thir nhat ctia phuong phép do theo sang ché.
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Theo phuong an nay, phuong phap do bao gbm cac hoat dong sau day.

O cong doan S201, tram gbc giri ban tin chuyén mach cta ché d6 nhan bing thong
hep dén dAu cudi, dé lénh cho dau cubi chuyén mach sang bang thong hep quy dinh dé
thu nhén thdng tin.

O day, bang thong hep nho hon bang thong hé théng. Bén tin chuyén mach c6 thé
bao gdm thoi gian khi ddu cubi dugc 1énh dé nhap ché do nhan bang thong hep va vi tri
cia bing thong hep trén bang tan khi ché do nhan bang thong hep dugc nhap.

Theo céch khéc, thoi gian & ché d6 nhan bang thong hep c6 thé bao gom thoi gian
bat ddu & ché do nhan bang thong hep. Dau cudi, sau khi nhan ban tin chuyén mach,
nhap ché do nhan bing thong hep tai thoi gian bt dau quy dinh va chuyén mach sang
bang thong hé théng khi nhan ban tin nglng ché do nhan bang thong hep tir tram gbe,
hoic ciing c6 thé chuyén mach tir bing thdng hep hién tai dén mot bang thong hep hodc
bang thong hé thdng khac khi nhén ban tin chuyén mach sang bing thong hep hodc bing
thong hé thong kia tir tram gbe.

Thoi gian & ché do nhan bang thong hep co thé gdm thém thoi gian két thic &
trong ché do nhan bing thong hep, ngoai thoi gian bét dau ¢ trong ché do nhan bing
thong hep. Pau cubi c6 thé nhap ché do nhan bang thong hep tai thoi gian bt dau quy
dinh va chuyén mach tr lai bang thong h¢ théng d¢ thu nhan thong tin & thoi gian Kkét
thtic quy dinh.

Theo cach khéc, tram gbc c6 thé 1énh cho dau cudi chuyén mach sang ché do chi
nhan trén bing thong hep thong qua tin hi€u 16p cao ching han nhu diéu khién tai
nguyén v0 tuyén (Radio Resource Control - RRC) hodc tin hi¢u 16p vét ly chang han nhu
DCI. Tram géc ¢6 thé bidu thi thoi diém cu thé khi ché do nhan bang thong hep cia dau
cudi duoc bit ddu va vi tri cu thé ctia bang thong hep trén bang tAn. Sau do6, dau cubi co
thé chuyén mach sang bang thong hep quy dinh dé thu nhan thong tin theo ban tin
chuyén mach. Trong ché dd nhan bing thong hep, dau cudi c6 thé diéu chinh lai bang
thong tin sb vo tuyén riéng cia dAu cubi thanh d6 rong mién tan s6 nhan, tirc 13, bang
thong hep quy dinh, duoc biéu thi bdi mot hé théng cho diu cudi. Vi dy nhu, néu tram
gbc bidu thi rang bang thong hep ciia ddu cudi la 6 PRB (vi du nhu, 1,4AMHz trong
truomg hop khoang cach séng mang phu 1a 15KHz), dau cubi ¢ thé diéu chinh lai don vi
tan sd vo tuyén riéng cua dAu cubi thanh 6 PRB & vi tri bang tan cla bang thong hep

duoc biéu thi bai hé théng. Trong truong hgp nhu vy, dau cudi c6 thé chi nhan céc tin
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hiéu trén 6 PRB. Do su gidm bang théng tan sb vo tuyén nhéin, mc tiéu thu dién cia dau
cudi c6 thé dugce giam bét. Pau cudi khong phai do tim céc tin hiéu trén bing thong hé
théng tuong dbi 16n, va chi cAn nhan cac tin hidu va do tim cdc tin hiéu trén bang thong
hep nho hon bang thong hé théng, sao cho tai lam viéc ctua dau cudi duge giam, muc tiéu
thu dién ctia ddu cudi dugc gidm va hiéu sudt nhén tin hiéu cla dau cudi duge cai thién.

Cén luu y ring dau cudi hd trg MTC c¢6 thé giai bién diéu tin hiéu duong xubng
trén bang thong la 1,4MHz, tic 1a, 6 PRB. D6i véi dAu cudi nhu vay, mire tiéu thu dién
ctia dau cudi co thé duoc giam bét do viée gidm bang thong duong xubng. Tuy nhién,
dAu cudi nhu véy chi c6 thé hoat dong trén bing thong tuong d6i hep, vi du nhu, 6 PRB,
va do d6 cac chire ning cua dau cubdi c¢o thé bi han ché véi mic do 16n. Bang thong hep
phuong an cua sang ché nhé hon bing thong hé thdng. Nghia 13, bing thong hep theo
phuong 4n cua sang ché 1a do rong mién tin sd nho hon bing thong hé théng. Pay la
khai niém khac véi bang thong 1,4AMHz trong hé thdng 4G hién c6. Vi du nhu, 10MHz
vi 20MHz 14 bang thong hé théng twong dbi dién hinh trong hé théng 4G hién c6, va khi
bang thong hé théng 14 10MHz, bang thong hep theo phuong an cla sdng ché c6 thé 1a
bang théng nhé hon 10MHz, vi du nhw, 2MHz va SMHz; va khi béng thong hé théng 14
20MHz, bang thong hep theo phuong 4n cua sang ché co thé 13 bang thong nhé hon
20MHz, vi du nhu, SMHz, 10MHz va 12MHz. Khi bang thong hé théng la 1,4MHz,
bing thong hep theo phuong an cua sang ché ¢o thé 1a bang thong nhé hon 1,4MHz, vi
du nhu, 0,6MHz. Dbi v6i hé thong 5G véi bang thong 16n hon, bang thong hep cling co
thé 1a bang thong nhd hon bang thong hé théng trong hé théng 5G.

Mtc tiéu thu dién cua dau cudi chu yéu dugc phan anh trén hai khia canh, khia
canh tht nhat 13 do tim tin hiéu cta d4u cudi trén toan bd bing thong hé théng va khia
canh th hai 13 do tim md ciia dAu cudi trén PDCCH. Do tim md trén PDCCH bao gom
vige do tim cdc mirc d cong gdp phan tir kénh didu khién khac nhau chang han nhu 2, 4
va 8, cac doan DCI khac nhau va ndi dung twong tw, va DCI dugc do tim boi dau cudi
bao gébm DCI chi cho dau cubi don 1& can duge do tim trong khong gian tim kiém riéng
cho UE, va ciing bao gobm DCI cho nhiéu diu cubi can duge do tim trong khong gian tim
kiém chung. Do nhiéu noi dung hon dugc do tim, mirc tiéu thu dién cua dAu cubi twong
d6i cao. Trong truong hgp nhu vy, DCI cho ddu cudi cling co thé dugc gui trong
PDCCH trén bang thong hep.

O day, DCI nam trong khong gian tim kiém riéng cho dau cudi tuong tng véi dau
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cubi va véi mace do cong gdp phan tir kénh didu khién twong tng véi dau cubi.

Trong ché dd nhan biang thong hep, PDCCH duoc tao cAu hinh cho tram gbc dé
14p lich dAu cudi & trén bing thong hep dugc bidu thi boi tram gde. D& giam do phie tap
trong viéc nhan PDCCH nhu vay bing du cudi, DCI cho dAu cubi duy nhéit hon 1a DCI
cho tAt c& cac dau cudi trén bang thong hep co thé dugc chta trong PDCCH trén bang
thong hep, hodc PDCCH trén béang thong hep chi bao gdm khong gian tim kiém riéng
cho UE va khong bao gdm khong gian tim kiém chung. Trong khi do, d6i v6i DCI cho
dAu cubi duy nhat, mirc d6 cong gdp phan tit kénh diéu khién 1a ¢6 dinh. Vi du nhu, mirc
do cong gdp phan tir kénh diéu khién c6 thé duoc biéu thi dau cubi khi tram gdc tao cdu
hinh ché do nhan bang thong hep cho dau cudi.

Do PDCCH chi bao gém khong gian tim kiém riéng cho UE va mtrc do cong gdp
phin tit kénh didu khién cé dinh, lugng thong tin can dugce do tim boi dau cudi khi nhan
PDCCH trén bang thong hep co thé dugc giam bot, va mire tiéu thy dién cla dau cudi co
thé duoc giam thém.

O cong doan S202, khi CSI cta kénh duong xubng can dugc do, tram gbc 1ap lich
dAu cudi dé lién tuc chuyén mach sang it nhét hai bang thong hep do khac nhau dé do cac
tin hiéu chudn dudng xudng.

O day, mdi trong sb it nhat hai bang thong hep do khac nhau nhé hon bing thong
hé théng.

MBOi trong sb bing thong hep va it nhét hai bang thong hep do khac nhau ¢ trén
bang tin twong tng khéc nhau, va c6 thé bi phii chong mot phan hoic hoan toan ddc lap,
va khong c6 gii han nao dugc thuc hién trong sang ché. Téng sb it nhat hai bang thong
hep do khac nhau co6 thé 1a biang thong hé théng, hodc co thé 1a mot phan cia bang thong
hé théng, va cling khong c6 gidi han nao duoc thuc hign theo phwong an clia sang ché.

Déi v6i dau cudi trong ché dd nhan biang thong hep, tram gbc c6 thé 1énh cho dau
cudi diéu chinh lai chinh ddu cudi tai thoi gian quy dinh hodc theo dinh ky thanh céc
bang thong hep khéc, tirc 13, cac bang thong hep do, ¢ cac tan sb khac nhau dé do céc tin
hi¢u chuén dudng xuéng, va trén bang thong hep do, dau cubi co thé do cac tin hiéu
chudn duong xubng trong bing thong hep do dé tao ra CSI bing hep. Tram gbc ¢6 thé tao
cAu hinh ddu cudi dé tao ra CSI cia kénh duong xubng bang cach st dung CSI bang hep
thu dugc bang cach do va phan hdi CSI bang hep lai tram gbc. Hodc tram gbe c6 thé tao

cAu hinh dAu cudi dé phan hoi truc tiép CSI bang hep thu dugc bang cach do trd lai tram
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gbc, va sau d6 tram gbc tinh todn CSI cta kénh duong xudng theo it nhit hai CSI bang
hep. Tham chiéu dugc cung cip cho viéc 1ap lich dit liéu duong xubng cia tram gbe.
Mirc tiéu thu dién caa dau cubi va hiéu ning hé théng duoc can béng.

Tét nhién 13, ngoai viée sir dung hai hogc nhiéu hon biang thong hep do cho viée
do, chi mot bang thong hep do cling co thé duoc st dung dé do. Khi hai hodc nhiéu hon
biang thong hep do dugc s dung dé do, két qua do c6 d6 chinh xé4c twong d6i cao.

Fig.3 minh hoa luu dd cua phuong 4n thtt hai cua phuong phap do theo sang ché.
Theo phuong an nay, phuong phap bao gdm céc hoat dong sau day.

O cong doan S301, tram gbc guri ban tin chuyén mach ctia ché d6 nhan bang thong
hep dén dau cubi, dé 1énh cho diu cudi chuyén mach sang bang thong hep quy dinh dé
thu nhan thong tin.

O cong doan S302, tram gbc tao cdu hinh céc thong s& do cho du cudi dé do cac
tfn hidu chudn dudong xudng va gii céc thong s6 do dén déu cubi.

Theo cach khac, cac thong sb do bao gdm giai doan trong d6 dau cudi do céc tin
hidu chudn duong xudng, thong tin viing chira thoi gian thir nhét cho dau cubi dé do cic
tin hiéu chudn dudong xudng trén bang thong hep do thu nhét trong giai doan dd néu va
thdng tin ving chira thoi gian thit hai cho dAu cudi dé do céc tin hiéu chudn dwong xudng
trén bing thong hep do thl hai trong giai doan da néu.

O day, giai doan bao gdm khoang thoi gian trong do dau cubi nhap ché do nhan
bang thong hep, chuyén mach sang bang thong hep do thi nhit dé do cac tin hiéu chuin
dudng xudng, chuyén mach sang bing thong hep do tht hai dé do céac tin hiéu chudn
duong xudng, va nhap lai ché d6 nhan bang thong hep.

O cong doan S303, dau cubi duoc 1ap lich dé lién tuc chuyén mach sang bang
thong hep do thir nhit va bing thong hep do thtr hai dé do céc tin hidu chuin dudng
xudng theo cac thong s6 do.

Fig.4 minh hoa so dd so lugc cia viée do céc tin hiéu chudn duong xubng bing
cach chon phuong phap duge minh hoa trén Fig.3 theo mot phuong an cta sang ché. O
day, tram gdc co thé tao cdu hinh giai doan d& do c4c tin hiéu chudn duong xubng va
thoéng tin ving chtra thoi gian dé do cac tin hiéu chudn duong xudng trén mdi bang thong
hep do trong giai doan di néu. Vi du nhu, TI~T1+L tao thanh giai doan hoan chinh,
T3~T4 1a ving chira thoi gian dé do c4c tin hiéu chuin duong xubng trén bang thong hep

do 1, va T5~T6 la viung chira thoi gian @8 do cac tin hiéu chudn duong xubng trén bing
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thong hep do 2. Néu L 1a 14ms, T3~T4 14y ms thir 5 dén ms tht 6 trong d6 va T5~T6 ldy
ms thtt 8 dén ms thir 11 trong d6, trong mdi giai doan, tram gbc ¢6 thé 1ap lich dau cubi
dé chuyén mach sang hai bang thong hep do d8 do céc tin hiéu chudn duwong xudng. Tat
nhién 13, tram gdc ciing c6 thé tao cdu hinh thong tin ving chtra thdi gian cho dau cudi
trén bang thong hep. Vi du nhu, nhu dugc minh hoa trén Fig.4, tram gbe ¢o thé tao ciu
hinh truéc dau cudi ¢ trong ché do nhan bang thong hep trong thoi gian T1~T2, didu
chinh lai chinh ddu cudi thanh bing thong hep do 1 dé do céc tin hiéu chuén dudng
xubng trong thoi gian T3~T4, diéu chinh lai chinh ddu cubi thanh bang thong hep do 2 dé
do cac tin hiéu chudn duong xudng trong thoi gian T5~T6, va trd vé ché d6 nhan bang
thong hep trong thoi gian T1+L~T2+L. O day, thoi gian T2~T3 la khoang thoi gian danh
riéng cho ddu cubi dé diéu chinh lai chinh dau cubi tir bang thong hep thanh bang thong
hep do 1, thoi gian T5~T6 1a khoang thoi gian danh riéng cho ddu cudi dé diéu chinh lai
chinh diu cubi tir bang théng hep do 1 thanh bang thong hep do 2, va T6~TI+L la
khoang thoi gian danh riéng cho du cudi dé diéu chinh lai chinh dau cubi tir bing thong
hep do 2 tr& lai bang thong hep. L 1a do dai clia toan b giai doan do. O déy, ca bang
thong hep do 1 va bang thong hep do 2 & trén bang thong he théng.

Cén luu ¥ ring, dé thuan tién cho viéc md ta, phuong thire do trén hai bang thong
hep do dugc chon theo phuong an cua sang ché va nguoi ¢6 hiéu biét trung binh vé linh
vuc k§ thudt twong ing nén biét rang, khi c6 ba hodc nhiéu hon bing thong hep do,
phuong thirc nay cling ¢ thé dugc chon dé do tuan tu.

Theo phuong &n cua sang ché, giai doan cu thé va thong tin viing chua thoi gian
dé do cac tin hiéu chudn dudng xudng trén cic bang thong hep do khac nhau dugc tao
cAu hinh, sao cho dau cubi c6 thé bat dau do CSI cta kénh duong xubng theo giai doan
khi nhap ché do bang thong hep. Chi phi tin higu ciia tram gée 6 thé dwoc giam bot. Tat
nhién 13, theo mdt phuong thire thye hién khac, sau khi tram géc tao cAu hinh cac thong
s6 do, diu cudi, sau khi nhap ché do nhan bang théng hep, ciing c6 thé doi kich khoi
tram gdc hon 14 thuc hién viée do ngay lap tic theo cac thong s6 do.

Fig.5 minh hoa luu d6 cua phuong 4n tht ba ctia phuwong phép do theo sang ché.
Theo phuong 4n nay, $501-8502 giéng nhu $301-S302, $504 gidng nhu $303, va trude
cong doan S504, phuong phap g6m thém hoat dong sau day.

O cong doan S503, tin hiéu kich khoi duge gii trong PDCCH trén bang thong hep.

Tin hiéu kich khéi duoc bb tri d8 kich khoi dau cubi dé chuyén mach sang bang
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thong hep do tht nhat va bing thong hep do tht hai dé do céc tin hiéu chuan dudng
xudng theo cac thong sb do.

Theo cach khéc, tram gdc c¢6 thé kich khdi du cudi dé bit diu do bang cach su
dung tin hiéu trong PDCCH trén bang thong hep, vi du nhw, nhidu bit trong DCI, va dau
cubi khong bit diu do theo phuong thirc duge minh hoa trén Fig.4 cho dén khi nhan tin
hiéu kich khai.

DPau cudi duge 1ap lich cho viéc do theo phuong thirc kich khéi, sao cho d¢ linh
hoat cua viéc 1ap lich cua tram géc trén dau cudi cho viée do co thé duoc cai thién.

Theo cac phuong 4n dugc minh hoa trén cac hinh vé& Fig.3-Fig.5, cac thong s6 do
duoge tao ciu hinh cho dau cudi boi tram géc bao gém it nhit hai cdu hinh khac nhau, va
khi cac thong sb do dugc giri dén diu cudi, cac mau hinh ciu hinh cta céc thong sb do
duoc biéu thi dau cudi thong qua PDCCH trén bang thong hep.

Néu céc thong s do hién tai can dugc diéu chinh, tram géc c6 thé 1énh cho dau
cudi st dung tap hop cic thong s& do khac dugc tao cAu hinh cho viéc do thong qua
PDCCH trén bang thong hep.

Vi du nhu, tram géc tao cAu hinh trudc ba tip hop cic thong sb duoc tao cu hinh
khéc nhau, va tram gdc kich khoi dau cudi dé bit ddu do theo tap hop cic thong s6 dugc
tao cAu hinh thu nhat bang cach sir dung PDCCH trén bang thong hep trude tién; va tai
thoi diém tuong lai, tram géc ¢6 thé 1énh cho dau cudi chon tap hop cac thong s duoc
tao cAu hinh tht hai hodc thir ba dé bit diu do bing cach st dung PDCCH trén bang
thong hep.

Fig.6 minh hoa luu d6 cta phuong 4n tht tu cia phuong phap do theo sing ché.
Theo phuong an nay, phuong phap bao gdm céc hoat dong sau day.

O cong doan S601, tram gbc giri ban tin chuyén mach cia ché d6 nhan bing thong
hep dén dau cubi, dé 1énh cho dau cudi chuyén mach sang bing thong hep quy dinh dé
thu nhan thong tin.

O cong doan S602, tram gbc giri DCI thtr nhat trong PDCCH trén bang thong hep,
va lap lich dau cudi dé chuyén mach sang bang thong hep do thir nhét dé do cic tin hidu
chuén duong xudng.

O day, DCI thr nhit bao gdm thong tin bang thong cua bing thong hep do tht
nhat, va thoi gian bit diu va thoi gian két thic cho viée do trén bang thong hep do thu

nhit.
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O cong doan S603, sau khi dau cudi hoan thanh viéc do trén bang théng hep do
tht nhét va chuyén mach tré lai bang thong hep, tram gbc giri DCI thit hai trong PDCCH
trén bang thong hep, va lap lich diu cudi dé chuyén mach sang bing thong hep do thir
hai dé do c4c tin hiéu chudn dudng xudng.

O day, DCI thtr hai bao gdm thong tin bang thong cua bing thong hep do tht hai,
va thoi gian bat ddu va thoi gian két thac cho viée do trén bang théng hep do tht hai.

Theo cach khéc, dé giam céc trudng trong DCI duoc 14y béi thong tin bang thong,
tram gdc o thé tao cAu hinh, cho thdng tin bing thong cia it nhét hai bang thong hep do,
céc chi s6 bang thong hep do tuong tmg, chi s6 bang thong hep do 12 dé biéu thi thong tin
bang thong cta bang thong hep do ma dau cubi chuyén mach sang bang thong nay. Tram
gbc c6 thé phan chia trude bang thong hé thdng thanh nhiéu cc bang thong hep do, vi du
nhu, biang thong hep do 1 va bang thong hep do 2, va mdi trong s6 cac bang thong hep do
khac nhau tuong tmg voi chi s6 bang thong hep do khac nhau tuong tmg dugc tao chu
hinh truée cho dau cubi boi tram géc thong qua tin hiéu 16p cao, vi du nhu, tin hiéu RRC,
hodc c6 thé dugc luu trit trudce tryc tiép trong tram gbc va dau cudi.

C6 thé thdy duoc quy trinh do cu thé trén Fig.7, 12 hinh v& minh hoa so do so luge
ciia viéc do céc tin hiéu chuan duong xubng bing cach chon phuong phap duge minh
hoa trén Fig.6 theo mdt phuong an cta sang ché.

Tram gbc 1ap lich dau cudi trong ché do nhan bang thong hep théng qua PDCCH
bang hep dé didu chinh lai chinh ddu cudi thanh céc bang thong hep do khac nhau dé do
CSI biang hep twong ung. Vi du nhu, tram gbe ¢c6 thé biéu thi, thong qua DCI dugc
truyén trong PDCCH trén bang thong hep, chi s6 ctia bang thong hep do ma trong do6 dau
cudi duoc st dung dé thuc hién viéc do va thoi gian b4t dau va thoi gian két thac dé do.
Dau cudi trong ché do nhan bang thong hep, sau khi nhan thong tin 14p lich twong tng,
didu chinh lai chinh du cudi thanh bing thong hep do twong tmg dé do CSI bang hep
twong tmg va diéu chinh lai chinh d4u cudi tré lai ché d nhan bang théng hep sau khi do.
Nhu duoc minh hoa trén Fig.7, ddu cudi nhan thong tin biéu thi lap lich cta tram gbc &
thoi gian T1~T2, va dau cudi do CSI biang hep cho bang thong hep do 1 & thoi gian
T3~T4. T2~T3 1a khoang thoi gian cho ddu cudi dé diéu chinh lai chinh dau cudi tir bang
thong hep thanh bang thong hep do 1. Sau khi do trén bang thong hep do 1 dugc hoan
thanh, dAu cubi nhan thong tin biéu thi 1ap lich cta tram gbc & thoi gian T5~T6, va dau

cubi do CSI bang hep cho bang thong hep do 2 & thoi gian T7~T8. T6~T7 1a khoang thoi
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gian cho du cudi dé didu chinh lai chinh dau cudi tir bang thong hep thanh bang thong
hep do 2.

Theo phuong 4n nay, tram gbc 1ap lich du cubi cho viéc do trén cac bing thong
hep do khac nhau theo phuong thirc kich hoat don 1€, sao cho dd linh hoat do c6 thé duoc
cai thién, va diéu nay tao thuan lgi cho tram géc dé thuc hién viéc tao c4u hinh linh hoat
theo yéu cau hién tai.

Pé thu duoc CSI cudi cing cia kénh duong xubng, tram gbc ¢6 thé thuc hién
phuong phép trong phuong an dugce minh hoa trén Fig.8.

Fig.8 minh hoa luu d6 ctia phurong 4n th ndm ctia phuong phap do theo sang ché.
Theo phuong 4n nay, phuong phap do nay bao gdm cac hoat dong sau day.

O cong doan S801, tram gbc guri ban tin chuyén mach cta ché d6 nhan bing thong
hep dén dau cudi, dé 1énh cho ddu cudi chuyén mach sang bang thong hep quy dinh dé
thu nhan thong tin.

O cong doan S802, khi CSI cta kénh duong xubng can dugc do, tram gbc lap lich
dAu cudi dé lién tuc chuyén mach sang it nhét hai bang thong hep do khac nhau dé do cac
tin hiéu chuin duong xudng.

O cong doan S803, CSI, dugc bdo cao boi dau cubi, ctia kénh duong Xuéng duoc
nhén. CSI cta kénh dudng xubng duoc tinh toén bai dau cubi, cc két qua do clia it nhat
hai bang thong hep do khac nhau béng cach st dung thuat toan dat san, hoic cac két qua
do, duoc bao cdo bdi ddu cudi, ctia it nhat hai bang thong hep do dugc nhan va CSI cua
kénh duong xubng dugc tinh toan bang céach sir dung thuét toan dat san.

Theo cach khéac, tram géc c6 thé tao ciu hinh thuit toan dat san dugc xac dinh
trude cho dau cudi, va du cudi co thé do céc tin hiéu chuén thong tin trén cdc bang
thong hep do khac nhau dé thu duoc CSI bang hep dé tinh toan CSI cua bang thong hé
théng theo phuong phép tinh toan dugc tao cAu hinh.

Thuét toan dat sén co thé bao gbm, nhung khong gi6i han &, phép liy tong co
trong sb, phép ldy trung binh hodc phép 14y trung binh khong c6 cac cuc tri.

Vi du nhu, tram gbc c6 thé phan bd cac trong sb khac nhau cho CSI bang hep
khac nhau, va ddu cudi thuc hién phép liy téng co trong sb trén CSI bang hep thu dugc
bang cach do dé thu dugc CSI dugce yéu cau boi tram gbc. Vi du nhu, d4u cubi thu duge
CSI bang hep 1 va CSI béang hep 2 bang cach do, cac trong s6 dugc phan bd trudc boi

tram gbc tuong ung 1a w1 va w2, va CSI cén dugc bdo cao deén tram goc bang dau cudi la

-31-



36786

CSI=w1*CSI1+w2*CSI2. Pau cubi cling c6 thé tinh gi tri trung binh ciia CSI 1 va CSI
2 dé thu duge CSI=(CSI1+CSI2)/2. Khi ¢6 nhiéu bing thong hep do hon, gia tri cuc dai
va gi4 tri cuc tiéu trong d6 cling c6 thé bi loai trir cho viéc tinh gia trj trung binh.

O day, khi CSI cua kénh duong xubng trén bing thong hé théng duoc tinh todn
trong phuong thirc 14y tdng co trong s, viéc tao cau hinh trong s ¢6 thé dugc thuc hién
theo vi tri mién tan sé va/hodc do rong cta bang thong hep do. Vi du nhu, trong sb tuong
dbi cao duoc phan bd cho vi tri mién tdn s chung nhét, va trong s6 twong dbi thdp duoc
phan bd cho vi tri mién tn sb véi ty 1& st dung tuong d6i thap. Hoic trong sé trong ddi
cao dugc phan bd cho bing thong hep do tuong dbi 16n, va trong sb twong d6i thap duoc
phan bd cho bing thong hep do tuong dbi nho. Khong c6 gidi han nao dugc thuc hién
theo phuong an cua sang ché.

DPau cudi c6 thé bao cao két qua tinh toan dén tram géc, vi du nhu, bdo cdo dén
tram gdc thong qua thong tin diéu khién duong 1én (Uplink Control Information - UCI)
duoc truyén trén kénh didu khién dudng 1én vat 1y (Physical Uplink Control Channel -
PUCCH) hoic kénh chia sé duong 1én vét ly (Physical Uplink Shared Channel - PUSCH).

T4t nhién 13, diu cudi, ngoai viéc bao cdo CSI dugc tinh toan cta kénh duong
xubng, cling co thé duge tao cAu hinh béi tram gdc dé phan hoi truc tiép CSI bang hep
thu duoc trd lai tram géc, vi du nhu, bao cdo thong qua UCI trén PUCCH hodc PUSCH.
Theo cach khéc, trong qué trinh phan hdi théng qua PUCCH, tram gbe ¢6 thé phan bd
céc tai nguyén PUCCH cho CSI bang hep khac nhau (twong Umg v6i cac bang thong hep
do khac nhau). Trong qué trinh phan hdi thong qua UCI, dau cudi c6 thé két hop CSI
bang hep khac nhau thanh mot tdp hop dit liéu dé truyén theo phwong thirc duge xac dinh
trude, vi du nhu, lién tuc két hop CSI bang hep 1, CSI 2 va thong tin twong ty thanh mot
tap hop dit li€u dé phan hoi trd lai tram géc.

Tram gdc, sau khi nhan CSI bang hep, c6 thé tinh toan CSI cta kénh dudong xudng
trén bang thong hé théng bang cach st dung thuat toan dat san dugc mo ta trén diy cho
phia dau cudi, noi dung nay sé& khong dugc md ta chi tiét & day.

(5 cong doan S804, ban tin ngimg do dugc giri dén du cudi dé lénh cho dau cudi
ngung do cac tin hi¢u chuén dudng xubng.

Tram gdc ciing c6 thé kich khéi ddu cudi dé ngimg do cac tin hiéu chuin duodng
xudng théng qua DCI trong PDCCH trén bang thong hep. Sau khi tram gbc thu duge CSI,

duge bao cao boi dau cudi, cta kénh duong xuong hodc CSI bang hep duge bao cao,
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tram gbc ¢6 thé tam thoi ngin dau cudi khong do cic tin hiéu chuén duong xubng. Tram
géc cling c6 thé kich khai lai dau cudi dé bat dau do céc tin hidu chuin duong xuéng tai
thoi diém tuong lai.

Can luu ¥ rang cac phuong an ctia phuong phap do dwge minh hoa trén cac hinh
v& Fig.2-Fig.8 ¢co thé dugc thuc hién mot cach dc 14p hodc ¢ thé dugc két hop dé thuc
hién. Vi du nhu, CSI bang hep ¢o thé duoc do theo bat ky phuong thirc nao trén cac hinh
vé& Fig.3-Fig.7 theo phuong én cua Fig.8. Khong c6 gi6i han nao dugc thuc hién theo
phuong &n cua sang ché.

Fig.9 minh hoa luu dd ctia phuong 4n tht sau cua phuong phéap do theo sang ché.
Theo phuong an nay, phuong phép do bao gbm cac hoat dong sau day.

O cong doan S901, diu cubi nhan ban tin chuyén mach cta ché d6 nhan bing
thong hep tu tram gbc dé chuyén mach sang bang thong hep quy dinh dé thu nhan thong
tin.

O day, bang thong hep nho hon bang thong hé théng. Ban tin chuyén mach bao
2dm thoi gian khi ddu cubi dugc 1énh dé nhap ché do nhan bang thong hep va vi tr cla
bang thong hep trén bang tAn khi ché d6 nhan bang thong hep dugc nhép.

Theo cach khac, dau cubi ciing c6 thé nhan DCI cho du cudi trong PDCCH trén
bang thong hep.

DCI nim trong khong gian tim kiém riéng cho dau cudi twong tng véi dau cubi
va v6i muc do cong gop phan tir kénh diéu khién tuong tmg véi dau cubi.

o) cong doan S902, khi CSI cua kénh dudng Xuéng can dugc do, chuyén mach
sang it nhit hai bang thong hep do khac nhau dé do céc tin hiéu chudn dudong xudng
dugc thuc hién lién tuc theo ndi dung lap lich cua tram géc.

O day, mdi trong sb it nhét hai bang thong hep do khac nhau nhé hon bang thong
hé théng.

Fig.9 minh hoa cic ndi dung md ta phuong an dwgc thuc hién tir phia dau cudi, va
quy trinh cu thé c6 thé thiy duoc tlr cac ndi dung mo ta phuwong dn, dugc minh hoa trén
Fig.2, dugc thyc hién tir phia tram gbc va s& khong dugc md ta chi tiét ¢ day.

Fig.10 minh hoa luu dd ctia phuong 4n thir bay cua phuong phap do theo sang ché.
Theo phuong 4n nay, phuong phap do bao gbdm céc hoat dong sau day.

O cong doan S1001, dau cudi nhan ban tin chuyén mach ctia ché do nhén bing

thong hep tir tram gbc dé chuyén mach sang bang thong hep quy dinh dé thu nhan thong
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tin.

O cong doan S1002, cac thong sé do duge tao cAu hinh béi tram gbe cho dau cubi
dé do cac tin hiéu chuin duong xuéng dugc nhan.

Céc thong s do bao gdm giai doan trong d6 dAu cudi do cac tin hiéu chuan dudong
xubng, thong tin ving chta thoi gian tha nhit cho dau cubi dé do céc tin hiéu chuin
duong xubng trén bang thong hep do thir nhét trong giai doan da néu va thong tin ving
chtra thoi gian th hai cho dau cudi dé do céc tin hiéu chudn duong xudng trén bang
thong hep do thir hai trong giai doan da néu, cac thong s6 do dugc gui dén dau cudi, va
giai doan bao gdm khoang thoi gian trong d6 dAu cudi nhap ché do nhan bang thong hep,
chuyén mach sang bang thong hep do thir nhit d& do céc tin hiéu chuén duong xudng,
chuyén mach sang bing thong hep do thu hai dé do céc tin hiéu chudn duong xudng, va
nhap lai ché d nhan bang thong hep.

O cong doan S1003, chuyén mach sang biang thong hep do thir nhét va bang thong
hep do thtr hai dé do céc tin hiéu chuin dudng xuéng duoc thuc hién lién tuc theo cac
thong sb do.

Theo cach khac, trude cong doan chuyén mach sang bang thong hep do thir nhat
va bang thong hep do thtr hai @ do cac tin hiéu chuin duong xudng dugc thyc hién lién
tuc theo céc thong sé do, phuong phap c6 thé gdbm thém cong doan sau day.

Tin hiéu kich khéi dugce giri boi tram gbe trong PDCCH trén bang thong hep duoc
nhan. Tin hiéu kich khoi 1a dé kich khoi ddu cubi dé chuyén mach sang bang thong hé
théng dé do cac tin hiéu chuan duong xubng theo cac thong s do.

Theo cach khac, trong phuong an dugc minh hoa trén Fig.10, cdc thong sd do
duoc tao cdu hinh cho du cudi bsi tram gbc ¢ thé bao gdm it nhit hai chu hinh khac
nhau, va khi cac thong s6 do dugc nhén, cac mau hinh c4u hinh cua cac thong sb do dugc
x4c dinh thong qua viéc biéu thi PDCCH trén bang thong hep.

Néu tram gbc can diéu chinh céc thong sb do hién tai, thong tin dugc giri boi tram
gbc thong qua PDCCH trén bang thong hep va 1énh cho du cubi st dung tap hop cic
thong s6 do khac dugc tao cAu hinh cho viéc do duoc nhan.

Fig.10 minh hoa cac ndi dung mo ta phuong an duge thuc hién tir phia déu cudi,
va quy trinh cu thé c6 thé thiy dugc tir cdc ndi dung mo ta phuong an, duge minh hoa
trén Fig.3-Fig.5, dugc thyc hién tir phia tram gbc va s& khong duge md ta chi tiét & day.

Fig.11 minh hoa luu d6 ctia phuong 4n thtt tim cta phuong phép do theo séng ché.
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Theo phuong an nay, phuwong phap do bao gdm céc hoat dong sau day.

O cong doan S1101, dau cubi nhan ban tin chuyén mach cua ché d6 nhan bang
thong hep tir tram gbc dé chuyén mach sang bing thong hep quy dinh dé thu nhan théng
tin.

O cong doan S1102, dAu cubi nhan DCI thir nhit dugce giri boi tram gbc trong
PDCCH trén bang thong hep, va chuyén mach sang bang thong hep do thu nhét dé do
cc tin hiéu chudn duong xubng.

DCI thtr nhit bao gdm thong tin bing thong cua bang thong hep do thir nhat va
thoi gian bat dau va thoi gian két thic cho viée do trén bing thong hep do thtr nhat.

O cong doan S1103, sau khi do trén bing thong hep do thi nhit va chuyén mach
tr& lai bang thong hep, dau cudi nhan DCI tht hai dwoc giri boi tram gde trong PDCCH
trén bang thong hep, va chuyén mach sang bang thong hep do thi hai dé do cac tin hiéu
chudn duong xubng.

DCI th& hai bao gdm thong tin bang thong cua bang thong hep do thir hai va thoi
gian bat diu va thoi gian két thic cho viéc do trén bing thong hep do thit hai.

Theo céch khéc, trong phuong 4n dugc minh hoa trén Fig.11, phuong phép co thé
gb6m thém budce nhan céc chi s6 bang thong hep do, mdi chi s6 nay dugc tao cAu hinh cho
thong tin bang théng clia mt bang thong hep do twong ung trong s§ it nhét hai bang
thong hep do béi tram gde. Chi sé bang thong hep do 12 dé biéu thi thong tin bing thong
cta bang thong hep do ma dAu cubi s& chuyén mach sang.

Fig.11 minh hoa cdc ndi dung mé ti phuong an dugc thue hién tir phia dau cudi,
va quy trinh cu thé cé thé thiy duoc tir cic ndi dung md ta phuwong 4n, duge minh hoa
trén Fig.6, dugc thuc hién tir phia tram gbc va s& khong duge md ta chi tiét & day.

Theo cach khéc, theo cac phuong dn dugc minh hoa trén cac hinh v& Fig.9-Fig.11,
phuong phéap do cé thé gdm thém cac cong doan sau day.

Phuong phép do gdm thém cac cong doan sau déy.

CSI cta kénh duong xudng duge bao cdo dén tram gbc. CSI ctia kénh dudng
xudng c6 thé thu duge bang cach tinh toan, bing dau cubi, cac két qua do ctia it nhét hai
bing thong hep do khac nhau bang cach sir dung thuat todn dit sdn. Hodc cac két qua do
cla it nhét hai bang thong hep do ¢ thé dugc bao céo dén tram gbc cho tram gbc dé tinh
toan CSI ctia kénh duong xudng bang cach str dung thuat toan dat san.

Ban tin ngimg do dugc gti boi tram goc duge nhan, va viée do cac tin hiéu chuan
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duodng xubng bi ngimg.

Thuét toan dit s&n co thé bao gdm, nhung khong giéi han &, phép 14y tdng c6
trong s6, phép ldy trung binh hodc phép 14y trung binh khong c6 céc cyc tri.

Fig.12 minh hoa so d6 khbi ciia phurong an thu nhét cua tram gbe theo sang ché.
Theo phuong 4n ndy, tram gdc bao gdm bd phan guri 100 va bd phén 1ap lich 200.

B6 phan gui 100 duoc bd tri dé gt ban tin chuyén mach cua ché d6 nhan bang
thong hep dén dau cudi, d 1énh cho dau cubi chuyén mach sang bing thong hep quy
dinh dé thu nhan thong tin.

B phan 1ap lich 200 dugc bé tri dé, khi CSI cta kénh dudng xudng can dugc do,
1ap lich dau cubi dé lién tuc chuyén mach sang it nhét hai bang thong hep do khac nhau
d8 do cac tin hidu chudn dudong xudng.

O day, mdi trong sd bang thong hep va it nhét hai bang thong hep do khic nhau
nhé hon bing thong hé théng.

Theo céch khéc, bo phan giri 100 con duge bd tri @& giri DCI cho du cudi trong
PDCCH trén bang thong hep.

DCI ndm trong khong gian tim kiém riéng cho diu cudi tuong tGng voi dau cubi
va véi mirc do cong gdp phan tir kénh didu khién tvong tng voi dau cudi.

Theo céch khéc, néu it nhat hai bang thong hep do khac nhau bao gdm bing thong
hep do thu nhét va biang thong hep do tht hai, bo phan 14p lich 200 dugc bd tri dé tao cAu
hinh c4c théng sé do cho diu cudi dé do cac tin hidu chuén dudng xubng va gl céc
thong s6 do dén dau cubi. Cac thong sb do bao gém giai doan trong do dau cubi do cac
tin hiéu chudn duong xubng, thong tin thoi gian thi nhit duoc st dung cho dau cudi dé
do cac tin hiéu chudn duong xubng trén bang thong hep do thu nhét trong giai doan da
néu va thdng tin thoi gian thir hai dugc st dung cho dAu cubi dé do cac tin hiu chuin
dudng xudng trén bang thong hep do thir hai trong giai doan da néu. Giai doan bao gdm
khoang thoi gian trong do dAu cubi nhap ché do nhan bang thong hep, chuyén mach sang
bang thong hep do thr nhit d& do cac tin hidu chuén duong xudng, chuyén mach sang
bing théng hep do thtr hai dé do céc tin hiéu chuin duong xubng, va nhap lai ché do
nhan bang thong hep.

B phan 1ap lich 200 con duge bé tri dé 1ap lich ddu cudi dé lién tyc chuyén mach
sang bang thong hep do thir nhét va bang thong hep do tht hai dé do cac tin hiéu chuin

duong xudng theo cc thong s6 do.
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Theo céch khac, truée khi dau cudi duoc 14p lich dé lién tuc chuyén mach sang
bang thong hep do thr nhét va bang thong hep do tht hai dé do céac tin hiéu chuin duong
xubng theo céc thong sé do, b phan gii 100 con duge bé tri dé g tin higu kich khoi
trong PDCCH trén bang thong hep. Tin hiéu kich khoi 1a dé kich khéi dau cudi dé
chuyén mach sang bang thong hep do thir nhét va bang thong hep do thir hai dé do céc tin
hiéu chudn duong xubng theo cac thong s6 do.

Theo cach khac, cac thong sb do duoc tao cAu hinh cho dau cubi boi tram géc bao
gdm it nhét hai cAu hinh khac nhau, va khi b phan gui 100 giri cac thong sb do dén du
cudi, bd phén 14p lich 200 con duoc b tri dé bidu thi dau cubi cdc mau hinh c4u hinh cta
cac thong sd do thong qua PDCCH trén bang thong hep.

Néu cac thong sb do hién tai can duoc diéu chinh, bd phéan 14p lich 200 con duoc
b6 tri dé 1énh cho dau cudi st dung tap hop céc thong sé do khac duoc tao cdu hinh cho
viéc do thong qua PDCCH trén bang thong hep.

Theo cach khéac, néu it nhét hai bang thong hep do khac nhau bao gbm bing thong
hep do thu nhét va bang thong hep do tht hai, bd phan lap lich 200 duoc bd tri dé gui
DCI thir nhit trong PDCCH trén bang thong hep, va 14p lich dau cubi dé chuyén mach
sang biang thong hep do thr nhit dé do cac tin hiéu chuén duong xudng. DCI thi nhét
bao gém thong tin bang thong cia bang thong hep do thi nhit va thoi gian bat diu va
thoi gian két thuc cho viéc do trén bang thong hep do thi nhét.

Bo phan 1ap lich 200 con duge bé tri dé, sau khi dau cudi hoan thanh viéc do trén
bang thong hep do thu nhét va chuyén mach trd lai bang thong hep, g DCI thr hai
trong PDCCH trén bang thong hep, va lap lich dau cudi dé chuyén mach sang bing thong
hep do thit hai d& do c4c tin hiéu chudn duong xuéng. DCI tht hai bao gdm thong tin
bang thong ctia bang thong hep do thir hai va thoi gian bét dau va thoi gian két thuc cho
viéc do trén bang thong hep do thir hai.

Theo cach khac, bd phan 1ap lich 200 con dwgc bé tri dé tao céu hinh, cho théng
tin bang thong cua it nhét hai bang thong hep do, cac chi s6 bang thong hep do tuwong
ting. Chi s bang thong hep do 1a dé biéu thi thong tin bang thong cua bang thong hep do
ma dau cudi chuyén mach sang bang thong nay.

Theo céch khac, bd phan 1ap lich 200 con duge b tri dé nhan CSI, duge béo cao
boi dau cudi, ctia kénh dudong xubng, hodc nhén céc két qua do, duoc béo cdo bai dau

cudi, cta it nhét hai bang thong hep do va tinh toan CSI cua kénh duong xubng theo

-37-



36786

thuét toan dat san. CSI cta kénh dudng Xuéng thu duoc béng cach tinh toan, béng dau
cudi, cac két qua do cua it nhit hai bang thong hep do khéac nhau bing cach str dung thuat
toan dat san.

B§ phan lap lich 200 con dugc bé tri dé gui ban tin ngimg do dén dau cudi, dé
1énh cho ddu cudi ngimg do céc tin hiéu chuin duong xudng.

Theo céch khéc, thuat toan dit sin bao gdm phép 14y téng co trong s6, phép ldy
trung binh hodc phép lay trung binh khéng c6 cac cyc tri.

Fig.13 minh hoa so do khéi cia phuong 4n tht hai cia tram gbc theo sang ché.
Theo phuong 4n nay, tram gdc bao gdm bo xit Iy 110, bd nhé 120, bd thu phat 130 va
duong truyén dan 140. B xir Iy 110, bd nhd 120 va b thu phat 130 dugce két nbi thong
qua dudng truyén dan 140. Bo thu phat 130 dugc bb tri dé gui va nhan céc tin hiéu va
lién lac voi dau cudi. BO nhé 120 duge bd tri dé luu trit mot tip hop cdc ma chuong trinh.
Bo xir ly 110 dugce bd tri dé goi cac ma chuong trinh duge luu trir trong b nhé 120 dé
thuc hién cac cdng doan sau day.

Ban tin chuyén mach ctia ché d6 nhan bang thong hep duoc gui, thong qua bd thu
phat 130, dén dau cudi, dé 1énh cho dau cudi chuyén mach sang bang thong hep quy dinh
dé thu nhan thong tin.

Khi CSI ciia kénh dudng xudng cin duoc do, ddu cudi duge 1ap lich dé lién tuc
chuyén mach sang it nhét hai bang thong hep do khac nhau @& do céc tin hiéu chudn
duong xubng.

O day, mdi trong sb bang thong hep va it nhét hai bang thong hep do khéac nhau
nhé hon bang théng hé thong.

Theo céch khac, bd xi Iy 110 con duge bb tri dé giti, thong qua bd thu phat 130,
DCI cho ddu cubi trong PDCCH trén bang thong hep.

DCI nam trong khong gian tim kiém riéng cho dau cubi tuong tmg véi dau cubi
va v6i mic do cong gdp phan tir kénh diu khién tuong tng véi dau cudi.

Theo cach khac, néu it nhat hai bang thong hep do khéc nhau bao gbm bang thong
hep do thir nhét va bang théng hep do thtt hai, bd xir Iy 110 duge bb trf dé tao cau hinh
cac thong s6 do duoc tao cAu hinh cho diu cudi dé do céc tin hidu chuin duong Xuéng,
va gui, thong qua b thu phat 130, céc thong sé do dén ddu cudi. Cac thong sd do bao
gbm giai doan trong d6 d4u cubi do cac tin hidu chudn dudong xudng, thong tin thoi gian

thi nhat dugc st dung cho dau cudi dé do céc tin hiéu chuan duong xudng trén bang
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thong hep do thir nhét trong giai doan da néu, va thong tin thoi gian thir hai duoc st dung
cho dau cudi dé do cac tin hiéu chudn duong xudng trén bang thong hep do thir hai trong
giai doan dd néu. Giai doan bao gdm khoang thoi gian trong do dau cudi nhép ché do
nhin biang thong hep, chuyén mach sang bang thong hep do thu nhét dé do cac tin hidu
chudn duong xubng, va chuyén mach sang bang thong hep do thir hai dé do cac tin hiéu
chudn dudng xudng, va nhap lai ché d6 nhan bang thong hep; va

B6 xtr ly 110 con duge b tri dé lap lich dAu cubi dé lién tuc chuyén mach sang
bang thong hep do tht nhét va bang thong hep do thir hai dé do cdc tin hiéu chudn duong
xudng theo céc thong s6 do.

Theo cach khéc, trude khi dau cudi duge lap lich dé lién tuc chuyén mach sang
bing thong hep do thu nhét va bang thong hep do tht hai dé do céc tin hiéu chun duong
xudng theo cac thong s6 do, bd xir Iy 110 con dugc bd tri dé giri, thong qua bd thu phat
130, tin hiéu kich khoi trong PDCCH trén bang thong hep. Tin hiéu kich khai la dé kich
khéi ddu cubi dé chuyén mach sang bing thong hep do thw nhét va biang thong hep do
thit hai d& do cac tin hiéu chuén dudong xudng theo cac thong s do.

Theo cach khac, cac thong sé do dugce tao cAu hinh cho dau cudi boi tram gbe bao
gdm it nhét hai cAu hinh khéc nhau, va bd xi Iy 110 con dwgc b tri dé, khi céc thong s
do dugc gui dén diu cubi, biéu thi dau cudi cac mAu hinh cdu hinh cta céac thong sb do
thong qua PDCCH trén bang thong hep.

Néu cac thong s6 do hién tai can dugc diéu chinh, b6 xir Iy 110 con dugc bd tri dé
1énh cho dau cudi st dung tap hop cac thong s6 do khac duoc tao cau hinh cho viéc do
thong qua PDCCH trén bang thong hep.

Theo cach khac, néu it nhat hai bang thong hep do khac nhau bao gb6m bing thong
hep do thtr nhét va bang thong hep do thi hai, bd xir Iy 110 dugc bd tri dé giri DCI thir
nhét trong PDCCH trén bing thong hep, va 1ap lich dau cudi dé chuyén mach sang bang
thong hep do thir nhit dé do céc tin hiéu chudn duong xudng. DCI thi nhit bao gém
thong tin bang théng ciia bang thong hep do thtt nhit va thoi gian bt dau va thoi gian két
thtic cho viéc do trén bang thong hep do thir nhét.

B6 xtr ly 110 con duogc bd tri dé, sau khi ddu cudi hoan thanh viéc do trén bang
thong hep do thur nhét va chuyén mach tr& lai bang thong hep, giri DCI thi hai trong
PDCCH trén bing thong hep va lap lich dAu cubi dé chuyén mach sang bang thong hep

do thir hai dé do c4c tin hiéu chudn dudong xubng. DCI tht hai bao gdm thong tin bing
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thong clia bang thong hep do th hai, va thoi gian bat diu va thoi gian két thic cho viée
do trén bang thong hep do thtr hai.

Theo cach khac, bd xir Iy 110 con dugce bd tri dé tao cAu hinh, cho thong tin bing
thong cta it nhat hai bang thong hep do, cac chi s6 bang thong hep do tuong tng. Chi sb
bing théng hep do 1a dé bidu thi thong tin bang thong cta bang thong hep do ma dau
cubi chuyén mach sang bing thong nay.

Theo cach khac, bd xtr Iy 110 con duogc bd tri dé nhan, thong qua bd thu phat 130,
CSI, duge bdo céo boi dau cudi, ciia kénh dudong xubng, CSI cia kénh duong xubng thu
dugc bang cach tinh todn, bing dau cudi, cac két qua do cua it nhét hai bang théng hep
do khac nhau béng cach st dung thuat toan dat sén, hodc bo xtr Iy 110 con duge bd tri dé
nhéan, thong qua bd thu phat 130, cac két qua do, dugc bao cdo boi dau cudi, cua it nhét
hai bang thong hep do va tinh toan CSI cua kénh dudng xubng theo thuat toan dit san.

Va bd xtr Iy 110 con duge bd tri dé gui ban tin ngimg do dén dau cudi, dé lénh
cho dau cudi ngimg do cac tin hiéu chuin dudng xudng.

Theo céch khac, thuit todn dit s&n bao gdm phép lay tdng c6 trong s6, phép 14y
trung binh hodc phép 14y trung binh khong c6 céc cuc tri.

Fig.14 minh hoa so dd khdi ctia phuong 4n tha nhét cua dau cudi theo sang ché.
Theo phuong an nay, du cudi bao gdm bd phan nhan 300 va bd phén chuyén mach 400.

B¢ phan nhan 300 duge bé tri dé nhan ban tin chuyén mach cia ché do nhén bang
thong hep tir tram gbe.

Bo phan chuyén mach 400 duoc b tri dé chuyén mach sang bang thong hep quy
dinh dé thu nhan thong tin theo ban tin chuyén mach.

Bo phén chuyén mach 400 con dugc b6 tri dé, khi CSI ctia kénh dudng xubng can
duoc do, lién tuc chuyén mach sang it nhét hai bang thong hep do khac nhau dé do céc
tin hiéu chudn duong xubng theo ndi dung 18p lich cia tram gbe.

O day, mdi trong sb bang thong hep va it nhét hai bang thong hep do khac nhau
nho hon bang thong hé thong.

Theo cach khac, bo phan nhan 300 con duge bd tri dé nhan DCI cho déu cudi
trong PDCCH trén bang thong hep.

DCI nam trong khong gian tim kiém riéng cho dau cubi twong tng véi dau cubi
va v6i muic do cong gdp phan tit kénh diéu khién tuong tng véi dau cudi.

Theo cach khéc, néu it nhat hai bang thong hep do khac nhau bao gbdm bing thong
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hep do thir nhat va bang thong hep do tht hai, bd phan nhan 300 dugc bd tri dé nhén cac
thong sb do dugc tao cau hinh béi tram gbc cho dau cubi dé do céc tin hiéu chuan duong
xudng. Cac thong sd do bao gdm giai doan trong d6 dAu cudi do céc tin hiéu chuin
duong xudng, théng tin thoi gian thir nhét dugc st dung cho dau cudi dé do céc tin higu
chudn duong xudng trén bang thong hep do thu nhat trong giai doan da néu, va thong tin
thoi gian thtr hai dugce st dung cho dAu cudi dé do céc tin hidu chuén dudong xubng trén
bang thong hep do thi hai trong giai doan da néu. Cac thong s6 do duoc giri dén dau cudi.
Giai doan bao gdm khoang thoi gian trong d6 ddu cubi nhap ché d¢ nhén bang thong hep,
chuyén mach sang bang thong hep do thu nhét @ do céc tin hiéu chudn dudng xudng,
chuyén mach sang bing thong hep do tht hai @ do céc tin hiéu chudn dudong xudng, va
nhap lai ché do nhan bang thong hep.

Bo phan chuyén mach 400 dugc b tri dé lién tuc chuyén mach sang bang thong
hep do thir nhét va bang thong hep do tht hai d do cac tin hiéu chudn duong xubng theo
cac thong sd do.

Theo cach khéac, trude khi bd phan chuyén mach 400 lién tuc chuyén mach sang
bang thong hep do thir nhét va bang thong hep do thit hai dé do cac tin hiéu chuan dudng
xuéng theo cac thong sb do, bod phan nhan 300 con dugc bd tri dé nhan tin hiéu kich khéi
dugc gti bdi tram géc trong PDCCH trén bang thong hep. Tin hi¢u kich khoi 1a dé kich
khéi ddu cudi dé chuyén mach sang biang thong hé théng dé do céc tin hi¢u chuin duong
xudng theo céc thong s do.

Theo cach khac, cac thong s do duoc tao cAu hinh cho dau cudi bsi tram géc bao
g61n it nhit hai cAu hinh khac nhau, va khi c4c thong s6 do duoc nhan, bd phan chuyén
mach 400 con duge bd tri dé xac dinh cdc mau hinh céu hinh cua cac thong s6 do thong
qua viéc biéu thi PDCCH trén bang thong hep.

Néu tram géc cin diéu chinh cac thong sb do hién tai, bd phan nhan 300 con duge
b tri dé nhan thong tin duge gui boi tram gbc thong qua PDCCH trén bang thong hep va
1énh cho dau cudi st dung tap hop céc thong sb do khac dugc tao cAu hinh cho viéc do.

Theo cach khac, néu it nhét hai biang thong hep do khac nhau bao gdm bang thong
hep do thir nhét va bang thong hep do thit hai, bd phan nhan 300 dugc bd tri dé nhan DCI
tht nhat duoc glri boi tram gbc trong PDCCH trén bang thong hep. DCI thir nhét bao
gOm thong tin bang thong cua bang thong hep do thu nhat, va thoi gian bat dau va thoi
gian két thic cho viéc do trén bang thong hep do thir nhét.
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Bo phan chuyén mach 400 duoc bd tri dé chuyén mach sang bang thong hep do
thir nhat ¢ do c4c tin hiéu chuin duong xudng.

Sau khi hoan thanh viéc do trén bang thdng hep do thu nhat va chuyén mach tré
lai bang thong hep, bd phan nhan 300 con duge b tri d& nhan DCI thir hai dugc gii boi
tram gbc trong PDCCH trén bang thong hep. DCI thr hai bao gdm thong tin bang thong
cua bang thong hep do thir hai, va thoi gian bét dau va thoi gian két thic cho viéc do trén
bing thong hep do thir hai. B phin chuyén mach 400 con dugc b tri dé chuyén mach
sang bang thong hep do thr hai dé do céc tin hidu chudn duong xudng.

Theo cach khac, bd phan nhan 300 con duoc bd tri dé nhén cac chi sb bang thong
hep do, mdi chi s6 nay duoc tao c4u hinh cho thong tin biang thong ciia mot bang thong
hep do tuong ung trong sb it nhat hai bang thong hep do boi tram gbc, chi sb bang thong
hep do 12 dé bidu thi thong tin bang thong ciia bang thong hep do ma dau cudi chuyén
mach sang bang thong nay.

Theo cich khac, bd phan chuyén mach 400 con duge bd tri dé béo cédo CSI cia
kénh duong xubng dén tram gbc, CSI cua kénh duong xubng thu duoc biang cach tinh
toan, bang diu cudi, cac két qua do cua it nhét hai bang thong hep do khéac nhau bang
cach sir dung thuat toan dat san, hodc bao cdo cac két qué do cua it nhét hai bang thong
hep do dén tram gdc cho tram gbc dé tinh toan CSI cia kénh dudng xudng bang cach sir
dung thuat toan dat San.

Va bd phan chuyén mach 400 con dugc bd tri dé nhan ban tin ngimg do duge gui
béi tram gbc va nglmg viée do céc tin hiéu chuén duong xudng.

Theo cach khéc, thuat toan dat sin bao gdm phép liy tong c6 trong s, phép lay
trung binh hodc phép 14y trung binh khéng c6 céc cyc tri.

Fig.15 la so do khdi cta phuong 4n tht hai cta dAu cubi theo sang ché dugc minh
hoa. Theo phuong an nay, dau cubi bao gé”)m bo xir Iy 210, bd nhé 220, b phat 230, bd
thu 240 va duong truyén dan 250. Bo xt ly 210, bd nhé 220, b phat 230 va bo thu 240
duoc két ndi thong qua dudong truyén dan 250. BO phat 230 dugc b tri dé truyén tin hiéu.
Bo thu 240 duoc bb tri dé nhan tin hiéu. Bo phat 230 va bd thu 240 dugc bd tri doc 1ap
riéng hodc dugc tich hop. Bo nhé 220 duge bd tri dé luu trit mot tap hop cac ma chuong
trinh. Bo xt 1y 210 duge bd tri dé goi cac ma chuong trinh dugc luu trit trong bo nho
220 dé thuc hién cac cong doan sau day.

Ban tin chuyén mach cua ché do nhan bang thong hep dugc nhan, théng qua bo
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thu 240, tir tram gbc dé chuyén mach sang bang thong hep quy dinh dé thu nhan thong
tin.

Khi CSI cta kénh duong xubng can duogc do, chuyén mach sang it nhat hai bing
théng hep do khac nhau @ do céc tin hiéu chuén dudng xudng dugc thuc hién lién tuc
theo ndi dung lap lich cua tram géc.

O day, mdi trong sb bang thong hep va it nhét hai bang thong hep do khéac nhau
nhé hon bang thong hé thong.

Theo cach khéc, bd xtr Iy 210 con dugc bd tri dé nhan, thong qua bd thu 240, DCI
cho dau cudi trong PDCCH trén bang thong hep.

DCI nim trong khdng gian tim kiém riéng cho du cudi twong ing voi dau cubi
va véi mire dd cong gdp phan tir kénh diéu khién twong tmg v6i dau cudi.

Theo cach khac, néu it nhét hai bang thong hep do khac nhau bao gOm bing thong
hep do thir nhét va bang thong hep do thtt hai, bd xir Iy 210 dugc bd tri dé nhan, thong
qua b thu 240, cac thong s6 do dugc tao cAu hinh bai tram géc cho dau cubi dé do céc
tin hiéu chudn duong xubng. Céc thong s6 do bao gdm giai doan trong do dau cubi do
c4c tin hiéu chudn dudng xudng, thong tin thoi gian thir nhét duoc sit dung cho dau cubi
8 do cAc tin hiéu chudn dudng xubng trén bang thong hep do thir nhét trong giai doan da
néu, va thong tin thoi gian tht hai duoc sit dung cho diu cudi dé do céc tin hiéu chuan
duong xudng trén biang thong hep do thtr hai trong giai doan da néu. Cac thong sé do
duoc gui dén dau cubi. Giai doan bao gdm khoang thoi gian trong d6 dau cudi nhap ché
do nhan bang thong hep, chuyén mach sang bing thong hep do thwr nhét dé do cac tin
hiéu chudn dudng xubng, chuyén mach sang bang thong hep do thtr hai dé do cac tin hidu
chudn duong xubng, va nhap lai ché do nhan bang thong hep.

BO xir Iy 210 con dugce b6 tri dé lién tuc chuyén mach sang bang thong hep do thu
nhét va bang thong hep do tha hai @8 do c4c tin hidu chudn duong xudng theo cac thong
s do.

Theo cach khac, bo xt 1y 210 con dugc bd tri dé, trude khi lién tuc chuyén mach
sang bang thong hep do thu nhét va bang thong hep do tht hai @ do cac tin hiéu chuan
duodng Xuéng theo cac thong s do, nhan, thong qua bo thu 240, tin hiéu kich khéi dugc
giti boi tram gbe trong PDCCH trén bang thong hep. Tin hiéu kich khdi 1a dé kich khi
diu cubi dé chuyén mach sang bang thong hé théng dé do cic tin hiéu chudn dudng

xubng theo céc thong s6 do.
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Theo cach khéc, cac thong sb do dwoc tao cau hinh cho dau cubi boi tram gbe bao
gdm it nhét hai cAu hinh khac nhau, va khi cac thong s6 do dugc nhan, bd xir ly 210 con
duoc bb tri d& xac dinh cac mau hinh cdu hinh ciia cic thong s& do thong qua viéce biéu
thi PDCCH trén bang thong hep.

Va néu tram gdc cin diéu chinh cic thong s6 do hién tai, bo xir Iy 210 con duge
b tri dé nhan, thong qua bo thu 240, thong tin duge giri boi tram gbc thong qua PDCCH
trén bang thong hep va 1énh cho dau cudi sir dung tap hop cic thong s6 do khéc duoc tao
c4u hinh cho viéc do.

Theo cach khac, néu it nhat hai bang thong hep do khéac nhau bao gdm bing thong
hep do thtr nhit va bing thong hep do thtt hai, bo xir Iy 210 duge bd tri dé nhan, thong
qua b¢ thu 240, DCI thu nhét dugc gii bdi tram gbc trong PDCCH trén bang thong hep,
va chuyén mach ddu cudi sang bing thong hep do thw nhit dé do c4c tin hidu chuén
duong xudng. DCI thir nhét bao gdm thong tin bing thong cta bang thong hep do thir
nhét, va thoi gian bt dau va thoi gian két thiic cho viée do trén bing thong hep do thi
nhét.

Sau khi hoan thanh viéc do trén bing thong hep do thi nhét va chuyén mach tr&
lai bang thong hep, bd xir Iy 210 con duge bd tri dé nhan, thong qua b thu 240, DCI thir
hai dugc gii boi tram gdce trong PDCCH trén bang thong hep, va chuyén mach dau cubi
sang bang thong hep do thtr hai dé do céc tin hiéu chudn dudong xubng. DCI tht hai bao
¢dm thong tin bing thong cta bang théng hep do thir hai, va thdi gian bt dau va thoi
gian két thiic cho viéc do trén bang thong hep do thir hai,

Theo cach khac, bo xi Iy 210 con duge bd tri & nhan céc chi s6 bang thong hep
do, mdi chi sé nay dugc tao ciu hinh cho thong tin bang thong cliia mot bang thong hep
do tuong tng trong so it nhét hai bang thong hep do bsi tram gbc. Chi sb bang thong hep
do 1a d& bidu thi thong tin bang thong cta bang thong hep do ma diu cudi chuyén mach
sang bang thong nay.

Theo cach khac, bo xir Iy 210 con duge bd tri dé bao céo, thong qua bd phat 230,
CSI cua kénh dudng xudng dén tram gbc, CSI ctia kénh duong xubng thu dugc bing
cach tinh toan, bang dau cudi, cac két qua do cua it nhét hai bang thong hep do khac
nhau bang cach st dung thuat todn dat san, hodc bdo cdo cac két qué do cua it nhét hai
bang thong hep do dén tram gdc cho tram gbc dé tinh toan CSI cua kénh dudng xubng

theo thuat toan dit san.
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Va bo xtr Iy 210 con duoc b tri dé nhan, thong qua bd thu 240, ban tin ngimg do
duogc gui béi tram gbc va nglimg do cic tin hiéu chuén duong xudng.

Theo cach khac, thuat toan dat sin bao gdm phép ldy tong co trong s6, phép 1dy
trung binh hodc phép 14y trung binh khong c6 céc cyc tri.

Tram géc dugc dua vao phuong én nay co thé duoc bd tri dé thue hién mot phén
hodc tt ca cac ludng trong phuong phép cac phuong an dugc dua vao sing ché két hop
véi cac hinh v& Fig.2-Fig.6 va thuc hién mot phén hoic tit ca cac chirc ning trong
phuong 4n vé thiét bi duoc dua vao sang ché két hop véi Fig.10. Pau cubi dugc dua vio
phuong &n nay co thé duoc bd tri dé thuc hién mot phan hoic tht ca cac ludng trong
phuong phap cac phuong an dugc dua vao sang ché két hop véi Fig.7-Fig.9 va thuc hién
mot phan hoic tAt ca cac chic ning trong phwong én vé thiét bi dugc dua vao sang ché
két hop vé6i Fig.12. Cac ndi dung mo ta chi tiét bi bo qua & day.

Trong hé chia 0, dau cudi do va so sanh chit lugng tin hiéu cua cac té bao khac
nhau dé chon té bao tét nhat, va quy trinh nay duoc goi 1a quan ly tinh di dong. Trong hé
théng LTE, viéc quan ly tinh di dong dugc hoan thanh thong qua CRS hodc CSI-RS.
Trong hé théng 5G (vé tuyén méi (New Radio - NR)) duge d& cap, dau cudi c6 thé do
khéi tin hiéu dong bd hoa (synchronization signal - SS) dé quan ly tinh di dong. Hé
théng da chum tia trong hé thdng 5G (NR) pht toan bd € bao thong qua cc chum tia
khéac nhau, nghia la, mdi chum tia phu dai twong dbi nho, va dat dugc tdc dung phu toan
bo té bao bang cach sir dung nhidu chim tia bing cach quét thoi gian. Tram gbc co thé
truyén cac khéi SS khdc nhau trén cac chum tia khac nhau, va UE c6 thé phan biét cac
chum tia khéc nhau thong qua cac khdi SS khac nhau.

Trong hé thdng NR, khéi SS it nhat bao gdbm, nhung khong giéi han &, cac noi
dung sau day:

Tin hiéu dong bd héa chinh (Primary Synchronization Signal - PSS);

Tin hiéu ddng bd héa phu (Secondary Synchronization Signal - SSS); va

Kénh phét thanh vat ly (Physical Broadcast Channel - PBCH).

Gia thiét 13 mot hé théng bao gdm 4 chim tia, va trén mdi chum tia, khoi SS khac
dugc gui, nghia la, khoi SS #i (i=1,2,3,4) dugce gli trén chum tia i. Nhiéu khdi SS trong
khoang thoi gian 10ms dugc két hop thanh tap hop chim SS. Tir hinh v& dudi ddy, ¢6 the
thiy rang UE trong cing mot té bao c6 thé cin do tim nhiéu khdi SS (trong vong 10ms).

Trong truong hop 1a hé thdng chum tia don, mot khdi SS ¢6 thé duge do tim. Trong khéi
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SS, PSS va SSS bi tach riéng trong mién thoi gian, cu thé 1a theo phuong thitc ghép kénh
phén chia theo thoi gian, va PBCH va céac SS ciing chon phuong thirc ghép kénh phan
chia theo thoi gian. Phuong thic ¢6 thé 1a PSS-SSS-PBCH, hogc ¢6 thé 13 PSS-PBCH-
SSS, hodc c6 thé 1a PSS-SSS-PBCH-SSS.

Khi d4u cudi dugc bd tri dé nhan thong tin trén bang thong hep, cu thé 1a khi dau
cubi dé do khéi SS dé quan 1y tinh di dong, diu cubi cin phuong phap dé do khdi SS.
Viée do khdi SS trén bang thong hep s& duge mo ta chi tiét dudi day két hop véi cac
phuong an cu thé. Dé thuén tién cho viéc md ta, cac khdi SS trong cic phuong an dudi
day dugc goi chung la cdc SS duong xudng.

Fig.16 minh hoa luu dd ctia phuong an thir chin cia phuong phap do theo sang
ché dugc minh hoa. Theo phwong 4n nay, phuong phap do bao gdm cac hoat dong sau
day.

O cong doan S1601, tram gdc ghi ban tin chuyén mach cta ché do nhan bang
thong hep dén dau cudi, d 1énh cho dau cudi chuyén mach sang biang thong hep quy
dinh dé thu nhan thong tin.

O day, bang thong hep nhé hon bing thong hé théng. Ban tin chuyén mach c6 thé
bao gdm thoi gian khi dAu cubi duge 1énh dé nhap ché d6 nhan biang thong hep va vi tri
cta bang thong hep trén bang tan khi ché do nhan bang thong hep dugc nhap.

Theo cach khéc, thdi gian & ché do nhan bang théng hep c6 thé bao gdm thoi gian
bit ddu ¢ ché do nhin bing thong hep. Dau cubi, sau khi nhan ban tin chuyén mach,
nhap ché d6 nhan bing thong hep tai thoi gian bét dau quy dinh va chuyén mach sang
bang thong hé théng khi nhan ban tin ngimg ché d6 nhan biang thong hep tr tram gbe,
hodc ¢co thé chuyén mach tir bang thong hep hién tai dén mot bang thong hep hodc bang
thong hé théng khac khi nhan ban tin chuyén mach sang bing thong hep hodc bing thong
hé thdng kia tir tram gbc.

Thoi gian & ché d6 nhan bang thong hep c6 thé gdm thém thoi gian két thuc &
trong ché do6 nhan bang thong hep, ngoai thoi gian b4t ddu & trong ché d6 nhan bing
thong hep. Pau cubi c6 thé nhap ché d6 nhan bang thong hep tai thoi gian bt dau quy
dinh va chuyén mach tré lai bang thong hé théng dé thu nhan théng tin & thoi gian két
thic quy dinh.

Theo cach khéac, tram géc 6 thé 1énh cho dau cudi chuyén mach sang ché d6 chi

nhén trén bang thdng hep thong qua tin hiéu 16p cao ching han nhu RRC hodc tin hiéu
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16p vit 1y chang han nhu DCI. Tram gdc ¢6 thé biéu thi thoi diém cu thé khi ché do nhan
bang théng hep clia dau cudi duoc bt ddu va vi tri cu thé cua bing thong hep trén bang
tan. Sau d6, dau cudi c6 thé chuyén mach sang bing thong hep quy dinh dé thu nhan
thong tin theo ban tin chuyén mach. Trong ché d6 nhén bang thong hep, dau cudi co thé
diéu chinh lai bang thong tin s6 vo tuyén riéng ctia du cubi thanh do rong mién tin sb
nhan, tic 13, bang thdng hep quy dinh, dugc biéu thi bdi mot hé théng cho dau cudi. Vi
du nhu, néu tram gbc biéu thi rang bang thong hep cia d4u cudi 1a 6 PRB (vi du nhu,
1,4AMHz trong truong hgp khoang cach séng mang phu la 15KHz), dau cudi ¢6 thé diéu
chinh lai don vi tdn sb vo tuyén riéng cua dAu cubi thanh 6 PRB & vi tri bang tan cia
bang thong hep duogc biéu thi boi hé thdng. Trong truong hop nhu vay, du cudi co thé
nhén céc tin hiéu trén 6 PRB. Do su giam bang thdng tan sd vo tuyén nhan, mirc tiéu thu
dién cua diu cubi c6 thé duge giam bét. Pau cudi khong can do tim céc tin hiéu trén
bang thong hé thong twong dbi 16n, va chi cin nhan céc tin hiéu va do tim céc tin hiéu
trén bang thong hep nho hon bang thong hé thdng, sao cho tai lam viéc cua dau cudi
dugc giam, muc tiéu thu dién ciua dau cudi duoc giam va hiéu suét nhén tin hiéu cua dau
cudi dugc cai thién.

Cén luu ¥ rang dau cudi hd tro MTC ¢6 thé giai bién didu tin hi¢u duong xubng
trén bang thong 1a 1,4MHz, tic 1a, 6 PRB. Déi véi dau cudi nhu vy, muc tiéu thu dién
ctia dau cubi co thé duogc giam bst do viée giam bang thong dudng xubng. Tuy nhién,
dau cudi nhu vay chi c6 thé hoat dong trén bang thong tuong dbi hep, vi du nhu, 6 PRB,
va do d6 cac chirc ning cia dau cudi ¢o6 thé bi han ché véi mirc do 16n. Bang thong hep
phuong 4n cua sang ché nho hon bing thong hé théng, nghia 13, bang thong hep theo
phuong an cia sang ché 1a do rong mién tin s6 nho hon bang thong hé théng. Pay la
khai niém khéc v6i bang thong 1,4AMHz trong hé théng 4G hién c6. Vi du nhu, 10MHz
va 20MHz 14 biang thong hé théng twong dbi dién hinh trong hé théng 4G hién c6, va khi
bang thong hé théng 1a 10MHz, bang thong hep theo phwong 4n cla sang ché ¢6 thé Ia
bang thong nho hon 10MHz, vi du nhu, 2MHz va SMHz; va khi bang thong hé théng la
20MHz, bing théng hep theo phuong 4n cua sang ché c6 thé 1a bang thong nho hon
20MHz, vi du nhu, SMHz, 10MHz va 12MHz. Khi bang thong h¢ théng la 1,4MHz,
bing thong hep theo phuong dn cua sang ché ciing c6 thé 12 bang thong nhé hon 1,4MHz,
vi du nhu, 0,6MHz. D6i v6i hé théng 5G véi bang thong 16n hon, bang thong hep ciing
¢6 thé 12 bang thong nhé hon bang thong hé théng trong hé thong 5G.
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O cong doan S1602, khi it nhat mot tin hiéu déng bd hoa dudng xuéng can duoc
do, tram gbc 1ap lich dau cudi dé chuyén mach sang bang thong hep do twong Gng vdi it
nh4t mot tin hiéu dong bo héa duong xubng cho viéc do.

O day, mdi trong sd bang thong hep va biang thong hep do nho hon bang thong hé
théng.

Bang thong hep va bang thong hep do tuong g ndm trén céc bang tan khac nhau,
va c6 thé bi phu chdng mot phan hodc hoan toan doc 1ap. Khong ¢ gioi han nao dugc
thuce hién trong sang ché.

Déi voi dau cudi trong ché dd nhan bang thong hep, tram gbc ¢6 thé 1énh cho dau
cudi diéu chinh lai chinh dau cudi tai thoi gian quy dinh hoac theo dinh ky sang vi tri tan
s6 twong tng véi tin hidu dong bo hoa duong xubng, tirc 13, bang thong hep do dé do tin
hidu dong bd hoa dudong xudng.

Cén luu v ring phuong thirc ctia phuong 4n c6 thé duoc chon theo yéu cau thuc té
@& do mot tin hiu ddng bd héa dudong xubng, hodc co thé dugc chon dé do hai tin hiéu
dé)ng bd hoa duong Xuéng hodc nhiéu hon hai tin hiéu d@)ng bd hoa duong xuéng, va
khong c6 gioi han nao dugc thuc hién theo phuong 4n cua sang ché.

Phn dudi day s& mo ta viéc do tin hiéu déng bd hoa dudng xudng lam vi du. Ba
hodc nhiéu hon tin hiéu déng bo hda duong Xuéng ¢6 thé duge do mot cach tuong tu.

Fig.17 minh hoa luu d6 cia phuong én thtt mudi cua phuong phap do theo sdng
ché. Theo phuong 4n nay, tin hiéu ddng bo héa dudng xuéng tht nhit va tin hiéu dong
bo hoa duong xubng thi hai & cac tAn s6 khac nhau can dugc do, tin hiéu dong bd héa
dudng xudng thir nhét twong (mg voi bing thong hep do thir nhét, va tin hiéu dong bd
hoa duong xudng thtr hai twong ing v6i bang thong hep do thir hai. Phuong phép bao
gbm cac hoat dong sau day.

O cong doan S1701, tram gbc gui ban tin chuyén mach cia ché d6 nhan bing
thong hep dén dau cubi, d& 1énh cho ddu cudi chuyén mach sang bang thong hep quy
dinh dé thu nhan thong tin.

o) cong doan S1702, tram géc tao cAu hinh cac thong s6 do cho dau cubi dé do it
nhat mét tin hiéu déng bd hoa dudng xudng va giri cac thong s6 do dén dau cubi.

Theo cach khac, cac thong sb do bao gdm giai doan trong d6 déu cudi do tin hiéu
dong bd hoa duong xubng, thong tin thoi gian thi nhit duoc st dung cho dau cudi dé do

tin hiéu déng bd hoa duong xubng trén bing thong hep do thur nhit trong giai doan da
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néu, va thong tin thoi gian tha hai duge st dung cho dAu cudi dé do tin hidu ddng bd hoa
duong xubng trén bang thong hep do thi hai trong giai doan di néu.

O day, giai doan bao gdm khoang thoi gian trong do du cudi nhap ché do nhan
bang thong hep, chuyén mach sang biang thong hep do tht nhét dé do tin hiéu dong bd
hoa dudng xudng thir nhét, chuyén mach sang bing thong hep do thu hai dé do tin hiéu
ddng bd hoa duong xubng thir hai, va nhap lai ché do nhan bang thong hep.

O cong doan S1703, dau cudi duge 1ap lich dé lién tuc chuyén mach sang bang
thong hep do thir nhat dé do tin hiéu déng bod hoa dudng xudng tht nhat va chuyén mach
sang bang thong hep do thtr hai dé do tin hiéu dong bd hoa dudong xudng thit hai theo cac
thong s6 do.

Fig.18 minh hoa so dd so lugce cia viée do tin hiéu ddng bo hoa duong xudng
bing cach chon phuong phép dugc minh hoa trén Fig.17 theo mot phuong an cla séng
ché. O day, tram gdc c6 thé tao chu hinh giai doan dé do tin hi¢u dong bd hoa dudng
xudng va théng tin clia viing chia thoi gian dé do tin hiéu ddng bd héa dudng xubng
tuong tng trén moi bang thong hep do trong giai doan di néu. Vi du nhu, T1~T1+L tao
thanh giai doan hoan chinh, T3~T4 1a ving chtra thoi gian dé do tin hiéu déng bo hoa
dudng xudng tht nhét trén bang théng hep do thi nhat, va T5~T6 1a ving chira thoi gian
dé do tin hiéu ddng bd hoéa duong xudng thir hai trén bing thong hep do thir hai. NéuL la
14ms, T3~T4 ldy ms tht 5 dén ms thir 6 trong d6 va T5~T6 14y ms tht 8 dén ms thur 11
trong d6, trong mdi giai doan, tram g c6 thé 1ap lich dau cubi dé chuyén mach sang hai
bang théng hep do dé do cac tin higu ddng bo hoa duong xudng twong Ung. T4t nhién 13,
tram gdc ciing c6 thé tao cdu hinh thong tin cia ving chtra thoi gian cho dau cudi trén
bang thong hep. Vi du nhu, nhu duge minh hoa trén Fig.18, tram géc ¢6 thé tao cAu hinh
truée sao cho dau cudi ndm trong ché d6 nhan biang thong hep trong thoi gian T1~T2,
didu chinh lai chinh dAu cudi thanh bang thong hep do thi nhét dé do tin hiéu dong bd
héa dudng xudng thtr nhét trong thoi gian T3~T4, didu chinh lai chinh dau cudi thanh
bing thong hep do thtt hai dé do tin hiéu déng bd héa dudng xubng thit hai trong thoi
gian T5~T6, va tr& vé ché do nhan biang thong hep trong thoi gian T1+L~T2+L. O day,
thosi gian T2~T3 1a khoang thoi gian danh riéng cho diu cubi dé diéu chinh lai chinh dau
cubi tir bang thong hep thanh bang thong hep do thir nhét, thoi gian T5~T6 1a khoang
thoi gian danh riéng cho dau cubi dé diéu chinh lai chinh dau cubi tir bang thong hep do

tht nhit thanh bang thong hep do tht hai, va T6~T1+L 1a khoang thoi gian danh riéng
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cho dau cudi dé didu chinh lai chinh dau cubi tir bang thong hep do thir hai tré lai bang
thong hep. L 1a do dai cta toan bg giai doan do. 0 day, mdi trong sb bang thong hep do
th nhét va bang thong hep do tht hai & trén bang thong hé thong.

Can luu ¥ rang, dé thuan tién cho viéc md ta, phuong thirc do trén hai bang thong
hep do dugc chon theo phuong 4n cia séng ché, va ngudi ¢6 hidu biét trung binh vé linh
vuc k¥ thuat tuong ung nén biét rang, khi c6 ba hoic nhiéu hon biang thong hep do,
phuong thirc nay cling ¢6 thé duge chon dé do tudn tu.

Theo phuong 4n cua sang ché, giai doan cu thé va thong tin cta ving chta thoi
gian dé do céc tin hiéu ddng bd hoéa dudng xubng twong @ng trén cac bang thong hep do
khéac nhau duogc tao cAu hinh, sao cho dau cudi co thé bt dau do tin hiéu dﬁ”)ng bd hoda
duong xudng theo giai doan, khi nhap ché do bing thong hep. Chi phi tin hiéu cua tram
obc ¢6 thd duoc giam bot. TAt nhién 13, theo mot phuong thire thuc hién khic, sau khi
tram géc tao cAu hinh céc thong s6 do, dau cudi, sau khi nhép ché do nhan bing thong
hep, ciing c6 thé doi kich khéi tram gbc hon 1a thuc hién viéc do ngay lap tirc theo cic
thong sd do.

Nghia 13, trudc cong doan S1703, phuong phap co thé gdm thém hoat dong sau
day.

Tin hiéu kich khéi duge gt trong PDCCH trén bang thong hep.

Tin hiéu kich khai 1a dé kich khoi ddu cudi dé lién tuc chuyén mach sang bing
thong hep do thtt nhét dé do tin hiéu ddng b hoa dudng xudng thir nhét va chuyén mach
sang bang thong hep do thir hai dé do tin hiéu dong bd hoa dudng xubng tht hai theo cac
thong sd do.

Theo cach khéc, tram gbc c6 thé kich khéi dAu cudi dé bit ddu do bang cach st
dung tin hiéu trong PDCCH trén bang thong hep, vi du nhu, nhidu bit trong DCI, va dau
cubi bt diu do theo phuong thirc duge minh hoa trén Fig.18 chi sau khi nhén tin hiéu
kich khoi.

Déu cudi duoc 1ap lich cho viéc do theo phuong thire kich khéi, sao cho dd linh
hoat cia tram géc trén dau cubi cho viée do co thé duoc cai thién.

Theo cic phuong dn dugc minh hoa trén Fig.17-Fig.18, céc thong s6 do dugc tao
cAu hinh cho dAu cubi béi tram gdc bao gom it nhét hai cdu hinh khac nhau, va khi cac
thong s6 do duoc gl dén diu cudi, cac mau hinh cu hinh cua cac thong s6 do dugc biéu

thi diu cubi thong qua PDCCH trén bang thong hep.
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Néu céac thong sb do hién tai can dugc diéu chinh, tram géc c6 thé 1énh cho dau
cubi st dung tap hop céc thong sd do khac dugc tao cdu hinh cho viéc do thong qua
PDCCH trén bang thong hep.

Vi du nhu, tram gbc tao cdu hinh trudc ba tap hop céc thong s6 dugc tao cdu hinh
khéc nhau, va tram gbc kich khéi dau cubi dé bat dau do theo tap hop céc thong s6 duge
tao cAu hinh thi nhét bing cach sir dung PDCCH trén bang thong hep trude tién; va tai
thoi diém tuong lai, tram géc ¢6 thé 1énh cho dau cudi chon tap hop cac thong s dugc
tao cAu hinh tht hai hodc thir ba d& bit dau do bang céch st dung PDCCH trén bang
thong hep.

Fig.19 minh hoa luu dd ctia phuong an thir mudi mot ctia phuong phap do theo
sang ché. Theo phuong 4n nay, tin hiéu dong bd hoa duong xubng thir nhét va tin hiéu
ddng bod hoa duong xubng thir hai & céc tAn s6 khéc nhau can dugc do, tin hidu dong bo
hoa dudng xubng thir nhat twong tmg véi bang thong hep do thu nhét, va tin hiéu dong
bo hoa duong xudng thir hai twong tng véi bing thong hep do thir hai. Sau do, chuyén
mach sang bing thong hep do twong tmg véi tin hi€u ddng bd hoa duong xudng cho viéc
do dugc thuc hién theo ndi dung lap lich cua tram gbc. Phuong phap bao gdm céc hoat
dong sau day.

O cong doan S1901, tram gbc gui ban tin chuyén mach cua ché d6 nhan bang
thong hep dén dau cudi, d 1énh cho dau cubi chuyén mach sang biang thong hep quy
dinh dé thu nhan thong tin.

( cong doan S1902, tram gdc giri DCI tht nhét trong PDCCH trén bang thong
hep, va 1ap lich dAu cudi dé chuyén mach sang bang thong hep do tht nhat dé do tin higu
ddng bd hoa duong xubng thir nhat.

O day, DCI thtr nhét bao gdm thong tin bing thong cua bing thong hep do thw
nhat, va thoi gian bt diu va thoi gian két thic cho viée do trén bing thong hep do thi
nhét.

O cong doan S1903, sau khi dau cudi hoan thanh viéc do trén bing thong hep do
th( nhit va chuyén mach trd lai bang thong hep, tram gbc guri DCI thtt hai trong PDCCH
trén bang thong hep, va lap lich dau cubi dé chuyén mach sang bang thong hep do thu
hai dé do tin hiéu dong bo hoa duong xudng thir hai.

& day, DCI thir hai bao gdm thong tin bang thong cta bang thong hep do thir hai,

va thoi gian bat diu va thoi gian két thic cho viée do trén bang thong hep do thir hai.
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Theo cach khac, dé giam céc truong duge 14y boi thong tin bing thong trong DCI,
tram gdc c6 thé tao cAu hinh chi sé bang thong hep do cho thdng tin ciia mot bang thong
hep do twong Ung trong bang thong hep do thir nhét va bang thong hep do tht hai, chi 5O
bang thong hep do 1a dé biéu thi thong tin bing thong cta bang thong hep do ma dau
cubi chuyén mach sang bang thong nay. Tram gbc ¢o thé tao cdu hinh trude cac chi sb
khac nhau tuong ung v6i tin hiéu dong bd héa dudng xubng can duge do & cac tan sd
khéc nhau, tic la, cac bang thong. O day, tin hiéu déng bo hoéa duong xuéng & cac tin sb
khac nhau c6 thé 1a tin hiéu ddng bd hoéa duong xudng cia cling té bao & cac tan sd khéac
nhau, hogic ¢6 thé 1a tin hiéu déng bo héa duong xubng clia cac té bao khac nhau & cic
tAn s& khéc nhau, va mdi trong sd cac tin sb khac nhau tuong (mg v6i mot chi sd bang
thong hep do twong ng trong s6 céc chi sb bang thong hep do khac nhau dugc tao ciu
hinh trudc cho dau cudi boi tram géc thong qua tin hiéu 16p cao, vi du nhu, tin hiéu RRC,
hoic ¢6 thé duge luu trit trude truc tiép trong tram gbc va dau cubi.

C6 thé thiy dugc quy trinh do cu thé trén Fig.20, 12 hinh v& minh hoa so o so
lugc cua viée do tin hidu déng bd hoéa dudng xubng bang cach chon phuong phap duoc
minh hoa trén Fig.19 theo mot phuong 4n cua sang ché.

Tram gbc 14p lich dau cudi trong ché do nhan bing thong hep théng qua PDCCH
bang hep dé diéu chinh lai dau cubi dén cac bang thong hep do khac nhau dé do cac tin
hiéu dong bd hoa dudng xubng tuong tmg. Vi du nhu, tram gbc co thé biéu thi chi s6 cta
bang thong hep do ma ¢ do dau cudi duoce st dung dé thuc hién viéc do va thoi gian bat
dAu va thoi gian két thic cho viée do thong qua DCI duoc truyén trong PDCCH trén
bang thong hep. Dau cubi trong ché do nhan bing thong hep, sau khi nhan thong tin 1ap
lich twong tng, diéu chinh lai chinh diu cudi thanh bang thong hep do twong tng dé do
tin hiéu dong bo héa dudng xubng twong tmg va diéu chinh lai chinh dau cudi trd lai ché
d6 nhan bang thong hep sau khi do. Nhu dugc minh hoa trén Fig.20, d4u cudi nhan thong
tin biéu thi lap lich cta tram gbc ¢ thoi gian T1~T2, va dAu cudi do tin hiéu déng b hoa
duong xudng thir nhét cho bang thong hep do thw nhét ¢ thoi gian T3~T4. T2~T3 la
khoang thdi gian cho ddu cudi dé diéu chinh lai chinh dau cudi tir bang thong hep thanh
bang thong hep do thu nhét. Sau khi do trén bing thong hep do tht nhét dugc hoan thanh,
dau cudi nhan thong tin biéu thi 1ap lich cua tram géc ¢ thoi gian T5~T6, va dau cubi do
tin hiéu déng bd hoa duong xudng thtr hai cho bing thong hep do thir hai ¢ thoi gian
T7~T8. T6~T7 la khoang thai gian cho ddu cudi dé diéu chinh lai chinh dau cudi tir bang
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thong hep thanh bang thong hep do thir hai.

Theo phuong &n nay, tram gbc lap lich dau cudi cho viée do trén cac bang thong
hep do khac nhau theo phuong thire kich hoat don 1€, sao cho do linh hoat do c6 thé dugc
cai thién, va diéu nay tao thuén lgi cho tram géc dé thuc hién viéc tao cAu hinh mot cach
linh hoat theo yéu cAu hién tai.

Theo cach khéc, sau khi do dugc hoan thanh, tram gbc c6 thé giri ban tin nglng
do dén dAu cubi, dé 1énh cho dau cudi nglmg do tin hiéu ddng bo hoa duong xudng.

Tram gc ciing c6 thé kich khéi du cubi dé ngimg do tin hiéu dong b hoa dudng
xubng thong qua DCI trong PDCCH trén bang thong hep. Sau khi tram gbe thu dugc két
qua do tin hi€u dong bod hoéa duong xubng duoc bao cdo boi dau cudi, tram gbc co thé
tam thoi ngin dau cubi khong do tin hiéu ddng bd hoa duong xubng. Tram gdc ciing ¢
thé kich khéi lai diu cudi dé bat dAu do tin hidu ddng bd hoa dudng xudng tai thoi diém
tuong lai.

Fig.21 minh hoa luu dd ctia phuong 4n thtt mudi hai cua phuong phap do theo
sang ché. Theo phuwong 4n ndy, phuong phap do bao gbm céc hoat dong sau day.

O cong doan S2101, dAu cudi nhan ban tin chuyén mach cua ché d6 nhén bing
thong hep tr tram gbe dé chuyén mach sang bang thong hep quy dinh dé thu nhan thong
tin.

(3 cong doan $2102, khi it nhat mot tin hi¢u ddng bd hoa dudng xubng can dugc
do, chuyén mach sang bing thong hep do tuong tmg véi it nhat mot tin hiéu déng bd hoéa
duong xudng cho viée do dugc thyuc hién theo ndi dung 1ap lich cua tram gbe.

O day, mdi trong s6 bang thong hep va bing thong hep do nhé hon bang thong hé
théng.

Fig.21 minh hoa céc ndi dung md ta phwong én dugce thuce hién tir phia dau cudi,
va quy trinh cu thé c6 thé thdy dugc tir cdc ndi dung md ta phuong an, duoc minh hoa
trén Fig.16, duoc thue hién tir phia tram gdc va s& khong duge mo t chi tiét & day.

Fig.22 minh hoa Iuu dd cta phuong 4n tht mudi ba ciia phwong phép do theo
sang ché. Theo phuong 4n nay, tin hi¢u ddng bd héa duong xudng tht nhat va tin hiéu
déng bo hda duong xuéng tht hai & céc tan sb6 khac nhau can dugc do, tin hiéu déng bd
hoa dudng xudng thi nhét twong ung véi bang thong hep do thir nhét, va tin hiéu dong
b0 héa dudng xudng thir hai twong tng véi bang thong hep do thu hai. Sau do6, chuyén

mach sang cac bang thong hep do twong tmg vdi tin hi¢u ddng bo hoa dudng xubng cho
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viéc do dugc thuc hién theo ndi dung lap lich cua tram gbc. Phuong phép do bao gém
cac hoat dong sau day.

(5 cong doan $2201, dAu cubi nhan ban tin chuyén mach cua ché do nhén bing
thong hep tur tram gbe dé chuyén mach sang bing thong hep quy dinh dé thu nhan thong
tin.

O cong doan S2202, cac thong s6 do duogc tao cAu hinh boi tram géc cho dau cubi
dé do it nhat mot tin hidu déng bd hoa duong Xuéng duogc nhan.

Céc thong s6 do bao gdm giai doan trong do diu cubi do tin hidu dong bo hoa
duong xudng, thong tin thoi gian thi nhit duge st dung cho dau cubi dé do tin hidu ddng
bd hoa dudng xudng thir nhét trén bang thong hep do tha nhét trong giai doan da néu va
thong tin thoi gian tht hai duge sit dung cho diu cudi dé do tin hiéu dong bo hoa dudng
xubng thir hai trén bang thong hep do thir hai trong giai doan da néu, cac thong sb do
duoc giri dén dau cudi, va giai doan bao gdm khoang thoi gian trong do diu cubi nhap
ché d6 nhan bang thong hep, chuyén mach sang bing thong hep do thir nhit dé do tin
hiéu dong bd hoa duong xudng thir nhét, chuyén mach sang bang thong hep do thir hai dé
do tin hiéu dong bd hoa duong xubng thir hai, va nhap lai ché d6 nhan bang thong hep.

O cong doan S2203, chuyén mach sang bang thong hep do thi nhét dé do tin hiéu
ddng bo hoa dudong xuéng thtr nhit va chuyén mach sang bing thong hep do thir hai dé
do tin hiéu ddng bo hoa dudng xubng thit hai dugc thyc hién lién tyc theo cac thong s6
do.

Theo cach khac, trude khi chuyén mach sang bang thong hep do thu nhit dé do tin
hiéu dong bo hoa duong xudng thir nhit va chuyén mach sang bang thong hep do thir hai
dé do tin hiéu déng bd hoa dudng xubng thir hai duge thuc hién lién tuc theo cdc thong
s6 do, phuong phép gdm thém cdng doan sau déy.

Tin hiéu kich khaoi duge glri boi tram gbc trong PDCCH trén bang thong hep duoc
nhan. Tin hiéu kich khéi 1a dé kich khéi ddu cudi dé chuyén mach sang bang thong hep
do thir nhat dé do tin hiéu déng bd héa duong xudng thtr nhét va chuyén mach sang bang
thong hep do thtt hai dé do tin hiéu dong bd hoa dudong xudng thir hai theo cac thong s6
do.

Theo cach khac, cac thong s do duoc tao cAu hinh cho dau cubi boi tram géc bao
gff)m it nhat hai cAu hinh khac nhau, va khi céc thong s6 do duogc nhan, cac mau hinh cdu

hinh cua cac théng s do dugc x4c dinh thong qua viéc biéu thi PDCCH trén bing thong
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hep.

Néu tram géc can diéu chinh céc thong sb do hién tai, thong tin dugc gl boi tram
gbc thong qua PDCCH trén bang thong hep va 1énh cho ddu cudi st dung tap hop céc
thong sé do khéc duge tao cAu hinh cho viéc do dugc nhén.

Fig.22 minh hoa céc ndi dung md ta phuong én dugc thuc hién tir phia dau cudi,
va quy trinh cu thé ¢co thé thiy dugc tir cdc ndi dung md ta phuong an, dugc minh hoa
trén Fig.17-Fig.18, dugc thuc hién tir phia tram gbc va s& khong duge mo ta chi tiét ¢ day.

Fig.23 minh hoa luu d6 cua phuong an tha mudi bdn ctia phuwong phéap do theo
sang ché. Tin hiéu ddng bo hoa duong xudng thtr nhét va tin hiu dong bd hoa dudng
xubng thit hai & cac tan sé khéc nhau cAn dugc do, tin hidu dong b héa dudng xuong
tha nhét twong Ung véi bang thong hep do thi nhit, va tin hiéu dong bd héa dudng
xubng thir hai twong ng v6i bang thong hep do thtt hai. Sau do, chuyén mach sang céc
bang thong hep do twong tmg véi cac tin hi¢u ddng bo hoa duong xubng cho viéc do
duoc thuc hién theo ndi dung 1ap lich cua tram gbc. Theo phuong 4n nay, phuong phép
do bao gdm céc hoat dong sau day.

0 cong doan S2301, dAu cudi nhan ban tin chuyén mach cua ché d6 nhan bang
thong hep tur tram gbe dé chuyén mach sang bang thong hep quy dinh dé thu nhan thong
tin.

O cong doan $2302, dau cudi nhan DCI thir nhat duge gii boi tram goc trong
PDCCH trén bang thong hep, va chuyén mach sang bang thong hep do tht nhét dé do tin
hiéu déng bod hoa duong xudng thtr nhét.

DCI thir nhit bao gdm thong tin bang thong cla bang thong hep do thir nhat, va
thoi gian bét dAu va thoi gian két thic cho viée do trén bang thong hep do thir nhat.

O cong doan S2303, sau khi do trén bang thong hep do thtr nhit va chuyén mach
tr&r lai bang thong hep, dau cudi nhan DCI thit hai duge giri boi tram gdc trong PDCCH
trén bang thong hep, va chuyén mach sang bang thong hep do tht hai dé do tin hiéu dong
bo hoa duong xudng thit hai.

DCI thit hai bao gdm thong tin bang thong cia bang thong hep do th hai, va thoi
gian bt dAu va thoi gian két thic cho viée do trén bang thong hep do thir hai.

Theo cach khac, phuong phap co thé gdm thém cdng doan sau day.

Céc chi sb bang thong hep do, mdi chi s6 nay dugc tao cu hinh cho thong tin

bing thong cua modt bang thong hep do twong ung trong sb bang thong hep do thu nhét
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va biang thong hep do tht hai boi tram gbc duoc nhan. Chi s6 bang thong hep do la dé
biéu thi thong tin bing thong cua bang thong hep do ma dau cudi chuyén mach sang
bang thong nay.

Fig.23 minh hoa c4c ndi dung md ta phuong an duoc thuc hién tir phia dau cudi,
va quy trinh cy thé ¢6 thé thdy dugc tir cac ndi dung mo ta phuong an, duge minh hoa
trén Fig.19-Fig.20, dugc thuc hién tir phia tram gbc va s& khong duge md ta chi tiét & day.

Fig.24 minh hoa so dd khéi ctua phuong an tht ba cla tram gbc theo sang ché.
Theo phuong 4n nay, tram gbc bao gdm bd phéan guri 500 va bd phan 1ap lich 600.

B0 phén gtri 500 gii ban tin chuyén mach ctia ché d6 nhan bang thong hep dén
dAu cudi, dé 1énh cho dau cudi chuyén mach sang bang thong hep quy dinh dé thu nhan
thong tin.

Khi it nhit mot tin hidu ddng bd hoa dudng xudng cin duge do, bd phén 1ap lich
600 lap lich, bing tram gbc, dau cubi dé chuyén mach sang bang thong hep do tuwong Gng
v&i it nhat mot tin hiéu ddng bo hoa dudng xudng cho viée do.

O day, mdi trong sb bang thong hep va bang thong hep do nh6 hon bang thong hé
théng.

Theo céch khéc, néu tin hiéu dong bd hoa dudng xubng thir nhAt va tin hiéu dong
bo hoa duodng xuéng thtr hai & cac tin sd khac nhau can dugc do, tin hiéu déng bd hoa
dudng xudng thir nhét twong ting véi bing thong hep do thir nhit va tin hiéu dong bd hoa
duong xudng thtr hai twong Gng v6i bang thong hep do tht hai, bo phéan 1dp lich 600
duoc bb tri dé tao cAu hinh cac thong s& do cho diu cudi dé do it nhit mot tin hidu dong
bo hoa dudng xubng, va giri céc thong sé do dén dau cudi. Cac thong sb do bao gbm giai
doan trong d6 diu cudi do it nhAt mot tin hiéu ddng bo héa dudng xudng, thong tin thai
gian thtr nhét duoc st dung cho dau cudi dé do tin hiéu dong bd héa dudng xubng thir
nhét trén bang thong hep do tht nhét trong giai doan d& néu va thong tin thoi gian thtr hai
dugc st dung cho diu cudi dé do tin hiéu dong bo héa dudng xubng thi nhét trén bang
thong hep do thtt hai trong giai doan da néu. Giai doan bao gb6m khoang thoi gian trong
d6 dAu cudi nhap ché do nhan bang thong hep, chuyén mach sang bang thong hep do thir
nhat d do tin hiéu dong bo hoa dudng xudng thr nhét, chuyén mach sang bing thong
hep do thtt hai dé do tin hiéu ddng b héa dudng xudng thi hai, va nhap lai ché d6 nhan
bang thong hep.

Bo phén 1ap lich 600 con dugc b tri dé 1ap lich dau cudi dé lién tuc chuyén mach
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sang bang thong hep do tht nhit dé do tin hiéu ddng bo héa duong xudng tht nhét va
chuyén mach sang bing thong hep do thir hai dé do tin hiéu dong bo héa duong xudng
thtt hai theo céc thong sb do.

Theo cach khac, trude khi dau cubi duoc 1ap lich dé lién tuc chuyén mach sang
bang thong hep do thr nhat dé do tin hiéu dong bo hoa dudng xubng thir nhat va chuyén
mach sang bang thong hep do thit hai dé do tin hiéu ddng bd hoa dudng xuong thi hai
theo cac thong sd do, bd phan gti 500 con duge bd tri d& gui tin hiéu kich khoi trong
PDCCH trén bang thong hep. Tin hiéu kich khoi 1a dé kich khéi dau cudi d¢ lién tuc
chuyén mach sang bing thong hep do thw nhét dé do tin hiéu ddng bd hoa duong xudng
th(r nhit va chuyén mach sang bing thong hep do thir hai dé do tin hiéu dong bo hoa
duong xudng thir hai theo céc thong s6 do.

Theo cach khéc, cac thong sd do dugce tao cAu hinh cho du cudi boi tram gdc bao
gdm it nhit hai cAu hinh khéc nhau, va khi bd phan giri 500 giri cac thong sb do dén dau
cudi, bo phén 14p lich 600 con dugc bd tri dé biu thi dau cudi cac mau hinh cdu hinh cia
cac thong sé do thong qua PDCCH trén bang thong hep.

Néu céc thong sb do hién tai cin dugc diéu chinh, bd phan 1ap lich 600 con dugc
bd tri dé 1énh cho dau cudi st dung tap hgp céac thong s do khac dugc tao c4u hinh cho
viéc do thong qua PDCCH trén bang thong hep.

Theo céch khac, néu tin hiéu dong bo héa dudng xudng thir nhat va tin hiéu dong
bo hoa duong xuéng tht hai ¢ cac tin sd khéac nhau can dugc do, tin hiéu déng bd hoa
duong xudng thir nhét twong ung v6i bang thong hep do thu nhit va tin hiéu déng bd hoéa
duong xudng thi hai twong (mg v6i bang thong hep do thtr hai, b phan 1ap lich 600
duoc bd tri dé gi DCI thir nhét trong PDCCH trén bang thong hep, va 1ap lich dau cudi
dé chuyén mach sang bang thong hep do thu nhét dé do tin hiéu dong bd hoa duong
xubng thi nhat. DCI tha nhit bao gdm thong tin bang thong clia bang thong hep do thi
nhit, va thdi gian bt ddu va thoi gian két thic cho viée do trén bang thong hep do thu
nhat.

Sau khi dau cudi hoan thanh viéc do trén bang thong hep do thu nhat va chuyén
mach trd lai bang thong hep, bo phén lap lich 600 duoc bd tri dé gai DCI th hai trong
PDCCH trén bang théng hep, va lap lich dau cudi dé chuyén mach sang bing thong hep
do thit hai dé do tin hiéu ddng bo héa duong xudng thir hai. DCI thit hai bao gdm thong
fin bing thong cta bang thong hep do thit hai, va thoi gian bat ddu va thoi gian két thic
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cho viéc do trén bang théng hep do thi hai.

Theo cach khac, bd phén 14p lich 600 con dugc bd tri dé tao cu hinh, cho thong
tin bang thong cia bang thong hep do thir nhét va bing thong hep do tha hai, cac chi sb
bang thong hep do tuong tmg. Chi s& bing thong hep do 1a dé bicu thi thong tin bang
thong ctia bang thong hep do ma du cudi chuyén mach sang bing thong nay.

Fig.25 minh hoa so dd khéi ctia phuwong 4n tht tu cua tram gbc theo sang ché.
Theo phuong 4n nay, tram gbc bao gdm bo xt ly 310, bd nhé 320, bo thu phéat 330 va
dudng truyén din 340. Bd xir Iy 310, bd nh6 320 va bg thu phat 330 duge két ndi thong
qua duong truyén din 340. BO thu phat 330 dugc bd tri dé gii va nhén céc tin hiéu va
lién lac véi dau cudi. B6 nhd 320 dugc bd tri dé luu trit mot tip hgp cac ma chuong trinh.
Bo xtt ly 310 dugce bd tri d& goi cac ma chuong trinh dugc luu trit trong b nhé 320 dé
thuc hién cac cong doan sau day.

Ban tin chuyén mach cla ché d6 nhan bang thong hep duoc gui, thong qua bd thu
phat 330, dén dAu cubi, dé 1énh cho du cudi chuyén mach sang bang thong hep quy dinh
dé thu nhan thong tin.

Khi it nhit mot tin hiéu déng b0 hoa duong xuéng can duoc do, tram géc 18p lich
diu cubi dé chuyén mach sang biang thong hep do twong Umg voi it nhét mét tin hidu
dong bo hoa dudng xudng cho viéc do.

§ day, mdi trong s6 bang thong hep va bang thong hep do nhd hon bang thong hé
thong.

Theo cach khac, néu tin hiéu déng bd hda duodng xuéng thtt nhat va tin hiéu déng
bd hoa duong xuéng tht hai & cac tin sd khac nhau can duge do, tin hiéu déng bo hoa
duong xudng thir nhét twong tmg véi bang thong hep do thir nhét, va tin hiéu dong bo
héa dudng xudng thi hai twong Gmg v6i bang thong hep do thit hai, bo xir ly 310 dugc b
tr{ dé tao cAu hinh céc thong s do cho dau cudi dé do it nhat mot tin hiéu dong bo hoa
duong xudng, cac thong s6 do bao gdém giai doan trong d6 diu cudi do it nhat mot tin
hiéu ddng bo hoa duong xubng, théng tin thoi gian thir nht duoc sir dung cho dau cudi
dé do tin hiéu ddng bo hoa duong xubng thtr nhét trén bang thong hep do thu nhét trong
giai doan da néu va thong tin thoi gian tht hai dugc sir dung cho ddu cudi dé do tin higu
ddng bo hoa dudng xubng thir nhét trén bang thong hep do thir hai trong giai doan da néu,
va gui cac thong sé do dén diu cubi, giai doan bao gdm khoang thoi gian trong d6 dau

cudi nhap ché do nhan bang thong hep, chuyén mach sang bang thong hep do thtr nhit dé
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do tin hiéu déng bo hoéa duong xuéng tht nhAt, chuyén mach sang bang thong hep do thir
hai dé do tin hiéu déng bd hoa dudng Xuéng thir hai, va nhép lai ché d6 nhan bang thong
hep.

B6 xir Iy 310 con duoc bé tri dé 1ap lich dau cubi dé lign tuc chuyén mach sang
bang thong hep do thir nhat dé do tin higu ddng b hoa duong xudng thir nhét va chuyén
mach sang bang thong hep do thir hai dé do tin hidu dong bo héa dudng xubng thir hai
theo cac thong sd do.

Theo céach khac, trude khi dau cubi duge 1ap lich dé lién tuc chuyén mach sang
bang thong hep do thir nhét dé do tin hiéu dong bo hoa dudong xudng thir nhét va chuyén
mach sang bang thong hep do thé hai dé do tin hiéu dong bo hoa dudng xubng thir hai
theo céc thong sb do, bd xi Iy 310 con duge bd tri ¢ gt tin hidu kich khéi trong
PDCCH trén bing thong hep. Tin hidu kich khoi la d& kich khoi dau cudi dé chuyén
mach sang bang thong hep do thir nhit dé do tin hiéu dong bd héa duong xudng thir nhat
va chuyén mach sang bang thong hep do th hai d8 do tin hiéu dong bd héa dudng xudng
thtt hai theo cac thong sb do.

Theo cach khac, cac thong sé do dugc tao cdu hinh cho dau cudi béi tram gde bao
g61n it nhat hai cAu hinh khac nhau, va bd xtr Iy 310 con dugc bd tri dé, khi cac thong sb
do duoc gui dén dau cudi, biéu thi dau cudi cac mau hinh cAu hinh cua céac thong s do
thong qua PDCCH trén bang thong hep.

Néu céc thong sb do hién tai can dugc didu chinh, bd xir Iy 310 con duoc b tri ¢
lénh cho dau cudi st dung tap hop céc thong s do khac dugc tao cAu hinh cho viéc do
thong qua PDCCH trén bang thong hep.

Theo cach khac, néu tin hiéu dong bd hoa duong xudng thtr nhat va tin hiéu déng
bd hoa dudng Xuéng thtr hai & céc tin sd khéac nhau can duge do, tin hiéu déng bd hoa
duong xudng thir nhét twong tng véi bang thong hep do thi nhét, va tin hiéu déng bo
héa duong xudng thir hai trong Gmg véi bang thong hep do thtr hai, bo xur 1y 310 dugc b
tri @& gii DCI tha nhéit trong PDCCH trén bang thong hep, va lap lich ddu cubi dé
chuyén mach sang bang thong hep do thtr nhit dé do tin hiéu déng bo hoa duong xudng
thtt nhat. DCI thir nhit bao gdm thong tin bang thong cla bang thong hep do thir nhat, va
thri gian bt diu va thoi gian két thic cho viéc do trén bang thong hep do thtt nhét.

B¢ xi ly 310 con duoc bd tri dé, sau khi dau cudi hoan thanh viéce do trén bang

thong hep do thu nhét va chuyén mach tré lai bang thong hep, giri DCI tht hai trong
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PDCCH trén bang thong hep, va 1ap lich dau cubi dé chuyén mach sang bang thong hep
do th hai d& do tin hiéu ddng bd héa duong xubng thit hai. DCI thir hai bao gdm thong
tin bing thong ciia bang thong hep do thir hai, va thoi gian bat dau va thoi gian két thuc
cho viéc do trén bang thong hep do tht hai.

Theo céach khac, bd xtr Iy 310 con duge bd tri dé tao cAu hinh, cho thong tin bing
thong cua bang thong hep do thir nhét va bang thong hep do tha hai, cac chi sb biang
thong hep do tuong tng. Chi s6 bang thong hep do 1a dé biéu thi thong tin bing thong
cta bang thong hep do ma dau cubi chuyén mach sang bang thong nay.

Fig.26 minh hoa so dd khéi ctia phuong 4n thir ba cta dau cudi theo sang ché.
Theo phuong an nay, dAu cubi bao gdbm bd phan nhan 700 va bd phan chuyén mach 800.

B0 phan nhén 700 dugc b6 tri d& nhan ban tin chuyén mach cua ché d6 nhan bing
thong hep tir tram gbe.

Bo phan chuyén mach 800 dugc b tri dé chuyén mach sang bang thong hep quy
dinh dé thu nhan thong tin theo ban tin chuyén mach.

B phan chuyén mach 800 con dugc bd tri dé, khi it nhdt mot tin hiéu dong bd hoa
duong xubng can duge do, chuyén mach sang bing thong hep do twong mg véi it nhét
mdt tin hiéu déng bd hoa dudng xubng cho viéc do theo ndi dung l4p lich ctia tram gbe.

O day, mdi trong s6 bang thong hep va bing thong hep do nhé hon bang thong hé
thong.

Theo céch khac, néu tin hiéu dong bd hoa dudong xudng thir nhat va tin hiéu dong
bd hoa duong xuéng tht hai & céc tin sd khac nhau can dugc do, tin hiéu déng bd hoa
duong xudng thir nhét tuong tng véi biang thong hep do thi nhit va tin hiéu dong bd héa
duong xubng thi hai tuong Gmg v6i bang thong hep do thtt hai, bd phdn nhan 700 dugc
bd tri dé nhan céc thong s6 do dugc tao cAu hinh boi tram géc cho dau cubi dé do it nhét
mot tin hiéu dong bd hoa duong xubng. Céc thong s6 do bao gdm giai doan trong d6 dau
cudi do it nhAt mot tin hiéu dong bo hoa dudng xubng, thong tin thoi gian thir nhét duoc
stt dung cho dau cubi dé do tin hiéu déng bd héa dudong xudng thtr nhét trén bang thong
hep do thu nhit trong giai doan da néu va thong tin thoi gian thtr hai duge st dung cho
diu cudi dé do tin hiéu dong bo héa dudng xubng thtr nhit trén bing thong hep do thu
hai trong giai doan da néu. Céc thong s6 do dugc giri dén dau cubi. Giai doan bao gdm
khoang thoi gian trong do dau cudi nhap ché d6 nhan bang thong hep, chuyén mach sang

bing thong hep do thir nhit dé do tin hiéu dong bd hoa duong xudng thtr nhét, chuyén
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mach sang bang thong hep do thir hai dé do tin hiéu dong bd héa duong xubng thir hai,
va nhap lai ché do nhan bang thong hep.

Bd phéan chuyén mach 800 dugc b tri dé lién tuc chuyén mach sang biang thong
hep do thu nhét dé do tin hiéu dong bd hoéa duong xudng thit nhit va chuyén mach sang
bing théng hep do thr hai dé do tin hiéu dong bo héa duong xudng tht hai theo cac
thong s6 do.

Theo céach khéc, trude khi bo phan chuyén mach 800 lién tuc chuyén mach sang
bing thong hep do thr nhit dé do tin hiéu ddng bo hoa dudng xudng thir nhét va chuyén
mach sang bang thong hep do thi hai dé do tin hiéu ddng bd hoa dudng xubng thir hai
theo cac thong sé do, bo phan nhan 700 con duge bd tri d€ nhén tin higu kich khoi duge
otri béi tram gde trong PDCCH trén bang thong hep. Tin hi¢u kich khoi la dé kich khai
du cudi dé chuyén mach sang bing thong hep do thir nhit dé do tin hiéu dong bd hoa
duong xubng thi nhat va chuyén mach sang bang thong hep do thir hai dé do tin hiéu
dong bd hoéa duong xudng thit hai theo cac thong s6 do.

Theo cach khac, cac thong sb do dugc tao c¢4u hinh cho dau cudi béi tram géc bao
odm it nhét hai cAu hinh khac nhau, va khi cc thong s6 do dugc nhan, bo phén nhan 700
con duoc bd tri dé xac dinh cac mau hinh cAu hinh cua cac thong sb do thong qua viéc
biéu thi PDCCH trén bing thong hep.

Néu tram géc can diéu chinh céc thong s do hién tai, bd phan nhan 700 con dugc
bd tri dé nhan thong tin duge gui boi tram gbc thong qua PDCCH trén bang thong hep va
1énh cho dau cubi str dung tap hop céc thong sb do khac duoc tao cAu hinh cho viéc do.

Theo cach khac, néu tin hiéu dong bd héa duong xudng thtr nhét va tin higu dong
b0 héa dudng xudng thir hai & cac tAn sé khac nhau can dugc do, tin hiéu dong bd hoa
duong xudng thi nhét tuong tng v6i bang thong hep do thir nhAt va tin hiéu déng bd hoa
duong xubng thtr hai twong tng v6i bang thong hep do thir hai, b6 phan nhan 700 dugc
bd tri d& nhan DCI thi nhét duoc giri béi tram géc trong PDCCH trén bang thdng hep.
DCI thit nhit bao gdm thong tin bang thong ciia bing théng hep do tht nhat, va thoi gian
bat dAu va thoi gian két thic cho viée do trén bang thong hep do thir nhét.

Bo phan chuyén mach 800 dugc bd tri dé chuyén mach sang bang thong hep do
thtt nhét dé do tin hidu ddng bd hoa dudong xubng thir nhét.

Sau khi hoan thanh viéc do trén bang thong hep do tht nhét va chuyén mach trd

lai bang thong hep, b phan nhan 700 con dugc bd tri dé nhan DCI thtt hai duge gl boi
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tram gbc trong PDCCH trén bang thong hep. DCI thtr hai bao gbm thong tin bang thong
ctia bing thong hep do thw hai, va thoi gian bat dau va thoi gian két thiic cho viée do trén
bing thong hep do tht hai. B phén chuyén mach 800 con dugc b tri d& chuyén mach
sang bang thong hep do thir hai dé do tin hiéu dong bd hoa dudng xubng tht hai.

Theo cach khéc, bd phan nhan 700 con dugce bd tri dé nhan céc chi s6 bang thong
hep do, mdi chi sb nay dugc tao cAu hinh cho thong tin bang thdng ctia mot bang thong
hep do twong ing trong sb bang thong hep do tha nhét va bang thong hep do thir hai boi
tram gbc. Chi s§ bang thong hep do 14 dé biéu thi thong tin bang thong cla bang thong
hep do ma dau cudi chuyén mach sang bang thong nay.

Fig.27 minh hoa so dd khéi ctia phuong én thir tu cia du cudi theo sang ché.
Theo phuong 4n nay, diu cudi bao gdm bd xtt Iy 410, bd nhé 420, bo phat 430, bo thu
440 va dudng truyén dan 450. Bo xtr Iy 410, bd nhd 420, bo phat 430 va bd thu 440 dugc
két néi thong qua dudng truyén din 450. Bo phat 430 duge bé tri dé truyén tin higu. Bo
thu 440 dugc bb tri dé nhan tin hiu. B phat 430 va b thu 440 duge bd tri doc 1ap riéng
hodc dugc tich hop. B nhd 420 duoc bd tri dé luu trt mot tap hop cac ma chuong trinh.
Bo xtr ly 410 duoc bd tri @é goi cac ma chuong trinh dugc luu trlr trong bd nh¢ 420 dé
thuc hién cdc cong doan sau day.

Ban tin chuyén mach cua ché d6 nhan bang thong hep dugc nhén, thong qua bd
thu 440, tur tram géc.

Chuyén mach sang bang thong hep quy dinh dé thu nhan thong tin duge thuc hién
theo béan tin chuyén mach.

Khi it nhat mét tin hiéu déng bd hoa duong xuéng can duoc do, chuyén mach
sang bing thong hep do twong ting voi it nhAt mot tin hiéu ddng bo hoa dudng xubng cho
viée do duoc thuc hién theo ndi dung lap lich cia tram géo.

O day, mdi trong s6 bang thong hep va bang thong hep do nho hon bang thdng hé
théng.

Theo cach khac, néu tin hiéu déng bd hoa duong xuéng tht nhit va tin hiéu déng
bd hoa duong xuéng thtr hai & cac tin sd khac nhau can duoc do, tin hiéu déng bd hoa
dudng xudng thtr nhét tuong ng véi bang thong hep do thi nhit va tin hiéu dong bd hoa
duong xubng th hai twong ing vdi bang thong hep do thir hai, bd Xt ly 410 dugce b6 tri
dé nhan, thong qua bo thu 440, cac thong s6 do dugc tao cAu hinh boi tram géc cho dau

cubi dé do it nhat mot tin hiéu ddng bd hoa dudng xudng, cac thong s6 do bao gom giai
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doan trong d6 dau cudi do it nhét mot tin hiéu dong bd hoa duong xubng, thong tin thoi
gian tht nhit duge st dung cho du cudi dé do tin hidu ddng bo héa duong xubng thir
nhét trén bing thong hep do thir nhét trong giai doan da néu, va thong tin thoi gian tht
hai duge st dung cho du cudi dé do tin hiéu ddng bd héa dudng xubng thir hai trén bing
thong hep do thr hai trong giai doan da néu. Cac thong sb do dugc gui dén dau cudi.
Giai doan bao gdm khoang thoi gian trong d6 dAu cudi nhap ché do nhan bang thong hep,
chuyén mach sang bing thong hep do thu nhét dé do tin hiéu dong bd hoa duong xubng
th@ nhét, chuyén mach sang bang thong hep do thtr hai dé do tin hiéu dong bd hoéa duong
xuéng th{r hai, va nhap lai ché do nhan bang thong hep.

B6 xtr Iy 410 con duge b tri dé lién tuc chuyén mach sang bing thong hep do thir
nhit dé do tin hiéu dong bd hoa duong xudng thir nhat va chuyén mach sang bang thong
hep do thtr hai dé do tin hidu ddng bd hoa duong xubng thir hai theo céc thong s6 do.

Theo céach khac, bd xtr Iy 410 con duogc bd tri dé, trude khi lién tuc chuyén mach
sang bang thong hep do thr nhét dé do tin hiéu déng bd hoéa duong xudng thir nhit va
chuyén mach sang bang thong hep do thir hai dé do tin hiéu ddng bd hoa duong xudng
th{r hai theo cac thong sb do, nhan, thong qua bo thu 440, tin hiéu kich khaoi duoc gui béi
tram gbc trong PDCCH trén bang thong hep. Tin hiéu kich khoi 1a dé kich khéi dau cudi
@ lién tuc chuyén mach sang bang thong hep do tht nhat dé do tin hiéu dong bd hoa
duong xudng thi nhét va chuyén mach sang bang thong hep do thir hai dé do tin hiéu
ddng bd hoéa dudng xudng thit hai theo céc thong s6 do.

Theo cach khac, cac thong sb do dugce tao cAu hinh cho dau cubi boi tram géc bao
gém it nhat hai cAu hinh khac nhau, va khi c4c thong s6 do duoc nhéan, bo xir ly 410 con
duoc bd tri dé xac dinh cac mau hinh cAu hinh cta cac thong sd do thong qua viée biéu
thi PDCCH trén bang thong hep.

B6 xtr Iy 410 con duogc b tri dé, néu tram géc can diéu chinh c4c thong s6 do hién
tai, nhan, thong qua bd thu 440, thong tin duoc gii boi tram gbc thong qua PDCCH trén
bang thong hep va 1énh cho du cubi str dung tap hop cac thong sé do khéc duoc tao ciu
hinh cho viéc do.

Theo cach khac, néu tin hiéu dong bd héa duong xudng tha nhit va tin hiéu dong
bo héa duong xudng thir hai & cac tAn s6 khac nhau can dugc do, tin hiéu dong b hoa
duong xubng thir nhét twong ing voi bang thong hep do thu nhat va tin hiéu déng bd hoa

duong xudng th hai twong Umg v6i bang thong hep do tht hai, bo xtr ly 410 dugc bd tri
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dé nhan, thong qua b6 thu 440, DCI tht nhét dugc gui béi tram gde trong PDCCH trén
bang thong hep, va chuyén mach d4u cubi sang biang thong hep do tht nhat dé do tin
hiéu ddng bd hoa dudong xubng tht nhat. DCI thi nhét bao gdm thong tin bang thong cua
bang thong hep do thir nhét, va thoi gian bt ddu va thoi gian két thuc cho viéc do trén
bang théng hep do thir nhat.

B6 xtt Iy 410 con duoc bd tri dé, sau khi hoan thanh viéc do trén bing thong hep
do tha nhat va chuyén mach tré lai bang thong hep, nhén, thong qua bd thu 440, DCI thi
hai dugc gui bdi tram gbc trong PDCCH trén bang thong hep, va chuyén mach dau cudi
sang bang thong hep do tht hai dé do tin hidu ddng b hoa dudng xudng thir hai. DCI
tht hai bao gdm thong tin bing thong cta bing thong hep do thi hai, va thoi gian bat
dau va thoi gian két thuc cho viée do trén bing thong hep do thi hai.

Theo cach khéc, bo xir Iy 410 con duge bb tri dé nhan céc chi sé bang thong hep
do, mdi chi sé nay dugc tao cAu hinh cho thong tin bing thong ctia mdt bang thong hep
do tuong Ung trong s6 bang thong hep do thi nhét va bang thong hep do thtt hai béi tram
gbe. Chi s6 bing thong hep do 14 dé biéu thi thong tin bang thong cua bang thong hep do
ma dau cudi chuyén mach sang bang thong nay.

Trong mdt hodc nhiéu vi dy, cac chic ning dugc md ta co thé duogc thuc hién
thong qua phan ctng, phan mém, phan sun hoic bat ky su két hop nao cla chung. Néu
duoc thue hién thong qua phdn mém, cac chtic ning c6 thé dugc luu trit trong phuong
tién c6 thé doc dugc bang may tinh hodc dugc gui thdng qua phuong tién cd thé doc
dugc béng may tinh véi tu cach 1a mot hoac nhiéu 1énh hoidc mi va duoc thuc hién thong
qua bd phéan xtr ly dya trén phan cting. Phuong tién c6 thé doc duoc bing may tinh co thé
bao gdbm phuong tién luu trit c6 thé doc duoc bang may tinh (twong (mg véi phuong tién
vét ly chang han nhu phuong tién luu trir dit liéu) hodc phuong ti¢n truyén thong, va
phuong tién truyén théng bao gdm (vi du nhu) bét ky phuong tién nao thic day viéc
truyén chuong trinh may tinh tir noi nay dén noi khéc theo giao thirc truyén thong. Bing
phuong thire nhu vay, phuong tién ¢ thé doc dugce bang may tinh c6 thé gan nhu twong
tmg voi (1) phuong tién luu trit vat 1y khong chuyén tiép c6 thé doc duoc bang may tinh
hodc (2) phuong tién truyén thong ching han nhu tin hi¢u hodc séng mang. Phuong tién
lwu trit dit lieu co thé 1a bat ky phuong tién sdn c6 nao c6 thé truy cap cho mdt hodc
nhidu méy tinh hodc mét hodc nhidu bo xir ly dé 1y 1énh, ma va/hogic cdu tric dir lidu dé

thyc hién cong nghé dugc mo ta trong sang ché. San phim chuong trinh may tinh ¢6 thé
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bao gdm phuong tién c6 thé doc duoc bang mdy tinh.

Vi du nhu ma khéng gidi han, mot sb phuong tién luu trlr ¢6 thé doc duoc béng
may tinh co thé bao gém bd nhé truy cp ngau nhién (Random Access Memory - RAM),
bd nhd chi doc (Read-Only Memory - ROM), ROM Iap trinh dugc ¢6 thé xoa br?mg dién
(Electrically Erasable Programmable ROM - EEPROM), dia CD ROM (CD-ROM) hoac
mot bd nhé dia quang khac, bd nhé dia tir hodc mot thiét bi luu trit tr tinh khac, bd nho
cuc nhanh hoidc bat ky phuong tién nao khac duoc bd tri dé luu trit md chuong trinh
duoc yéu ciu c6 dang 1énh hogc cAu tric dit lidu va ¢ thé truy cdp cho may tinh. Ngoai
ra, bat ky két ndi nao ciing ¢ thé duoc goi mot cach thich hop 1a phuong tién c6 thé doc
duge bang may tinh. Vi du nhu, néu 1énh duoc gui tir website, may chu hodc mot ngudn
& xa khac bang cach st dung cap ddng truc, cdp quang, doi day xoén, dudng day thué
bao dang sb (Digital Subscriber Line - DSL) hoac cong ngh¢ khong déy (vi du nhu, hong
ngoai, vO tuyén va vi song), cap ddng truc, cdp quang, doi day xodn, DSL ho#c cong
nghé khong day (vi du nhu, hdng ngoai, v6 tuyén va vi séng) duge dua vao dinh nghia vé
cac phuong tién truyén thong. Tuy nhién, can hiéu ring phuong tién luu trlt co thé doc
dugc bang may tinh va phuong tién luu trit dir liéu khong bao gbm bat ky két ndi, song
mang, tin hiéu hodc phuong tién chuyén tiép nao khac ma 1a vé cac phuong tién luu trit
vat ly khong chuyén tiép. Vi du nhu, dia tir va dia quang duoc sir dung trong sang ché
bao gdm dia CD (Compact Disc - CD), dia laze, dia quang, dia DVD (Digital Video Disk
- DVD), dia mém va dia blueray. O day, dia tir thuong sao lai dit liéu bang tir tinh, va dia
quang sao lai dit liu bing quang thdng qua laze. Sy két hop ctia cac phuong tién nay
ciing s& nam trong pham vi ctia cac phuong tién co thé doc dugc bang may tinh.

Céc 1énh ¢6 thé duge thyuc hién béi mot hodc nhidu bo xt 1y, chdng han nhu mét
hoidc nhiéu bd xur ly tin hiéu ) (Digital Signal Processor - DSP), cac bd vi xu ly van
ning, mach tich hop riéng cho Gmg dung (Application Specific Integrated Circuit - ASIC),
mang cong lap trinh dugc dang trudng (Field-Programmable Gate Array - FPGA) hodc
cac mach 16gic rdi rac hodc tich hgp twong duong. Do do, thuat ng “bd xtr Iy, dugc su
dung trong sang ché, c6 thé d& cap dén bét ky két cAu nao néu trén hodc bét k¥ mot trong
54 bét ky két cdu nao khic thich hgp cho viée thuc hién cong nghé duge mo ta trong sang
ché. Ngoai ra, trong mot sb khia canh, cac chic nang dugc mo ta trong sang ché c6 thé
duoc cung cip trong cdc modun phin mém va/hogc phan cting chuyén dung duoc tao chu

hinh dé ma hoa hodc giai ma hodc duge hgp nhét thanh by ma hoa/giai ma két hop.
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Ngoai ra, cong ngh¢ co thé duoc thuc hién hoan toan trong mot hodc nhiéu mach hoic
phan tir 1ogic.

Cong ngh¢ cua sang ché ¢6 thé duge thuc hién rong rai boi cac dung cu hodc thiét
bi khac nhau, va cac dung cu hodc thiét bi bao gdm mday cim tay khong day, mach tich
hop (Integrated Circuit - IC) hodc bo IC (vi du nhu, bd chip). Déi v6i khia canh md ta
cac thanh phﬁn, modun hoac thiét bi khac nhau trong sang ché dé 1am ndi bat cac chuc
ning ciia thiét bi duoc bé tri dé thuc hién cong nghé duge boe 19, khong ¢ yéu cau nao
ddi voi viée thuc hién thdng qua cac bd phan phén cing khac nhau. Chinh xdc 1a, nhu
duoc md ta trén day, mdi bo phan ¢6 thé dugc két hop thanh bd phan phan cing bd ma
hoa/giai ma hodc dugce cung cip bang cach két hop mdt tap hop cac bd phan phan cting
hoat dong tuong tac (bao gdm mot hoic nhiéu bd xir 1y néu trén) va phan mém va/hodc
thich hop.

Cén hiéu ring "mot phwong 4n" va "phuong &n" dugc dé cap trong toan bd ban
md ta nghia la cac dic tinh, két cAu hodc dic diém cu thé lién quan dén phuong 4n duoc
dua vao it nhit mot phuong 4n cia sang ché. Do d6, "theo mot phuong 4n" hodc "theo
phuong an" xuét hién & bét ky chd nao cua toan bd ban mo ta khong ludn d& cap dén
cung mdt phuong an. Ngoai ra, cic dac tinh, két cAu hodc dic diém cu thé nay c6 thé
duge két hop trong mot hodc nhiéu cac phuong 4n theo bat ky phuong thirc thich hop
nao.

Cén hiéu réng, trong cac phuong 4n khéc nhau cia sang ché, do 16n cua $6 trinh tu
ctia mdi quy trinh khong ¢6 nghia 1a mét trinh ty thuc hi¢én va trinh ty thuc hién nay cua
mdi quy trinh nén dugc xé4c dinh boi chirc nang cua quy trinh nay va logic bén trong va
khong nén tao ra bat ky gii han nao d6i v6i quy trinh thue hién theo cac phuong an cia
sang ché.

Ngoai ra, cac thudt nglt “hé théng” va “mang” trong sang ché thudng c6 thé duoc
hoan d6i trong sang ché. Can hiéu rang thuat ngit "va/hodc" trong sang ché chi 1a méi
quan h¢ lién quan mo ta cac dbi twgng c6 lién quan va thé hién rang c6 thé c6 ba mdi
quan hé. Vi du nhu, A va/hodc B ¢o thé thé hién ba trang thai: do 1a, su tdn tai doc 1ap
clia A, su ton tai ciia ca A va B va su tOn tai doc lap cta B. Ngoai ra, ky ty “/” trong sang
ché thuong thé hién ring cac d6i twong lién quan trudc va sau tao ra mdi quan hé “hoic”.

Can hiéu ring, theo cac phuong an dugc dé xuét trong ban mo ta nay, "B tuong

g v6i A" thé hién rang B c6 lién quan dén A va B c6 thé dugc xac dinh theo A. Cling
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can hiéu réng viéc xac dinh B theo A khong ¢6 nghia 1a B chi dugc xé4c dinh theo A va B
ciing ¢6 thé duoc xac dinhtheo A va/hodc thong tin khéc.

Nguoi ¢6 trinh do trung binh trong linh vuc k¥ thuét nay c6 thé hiéu rang cac thiét
bi va cac hoat dong thuét todn ctia mdi vi du dugc mo ta két hop véi cac phuong 4n dugc
boc 16 trong ban mé ta nay c6 thé dugc thuc hién bing phan ctng dién tr, phdn mém
may tinh hodc su két hop cia phin mém may tinh va phin ctng dién ti. DPé mo ta ro
rang kha nang hoan dbi cta phan cung va phin mém, cac thanh phan va hoat dong cta
mdi vi du d3 duoc md ta khai quat trong cac ndi dung mo ta trén day theo cac chirc nang.
Viéc cac chirc nang nay duoc thuc hién bing phan cing hay phin mém phu thudc vao
cac ung dung cu thé va cac didu kién rang budc v& thiét ké cua cac giai phdp k¥ thuat.
Ngudi ¢6 hiéu biét trung binh vé linh vuc k¥ thuat tuong ng c6 thé thuc hién céc chirc
ning dugc mo ta cho mdi tng dung cu thé bang cach sit dung cic phuong phap khac
nhau, nhung viéc thuc hién nhu vay s€ nim trong pham vi clia sang ché.

Nguoi ¢6 hiéu biét trung binh vé linh vuc k¥ thuét twong Gmg c6 thé hiéu ro rang
céc quy trinh lam viéc cu thé ctia hé thdng, thiét bi va b phan dugc md ta trén dy c6 the
dé cap dén cac quy trinh twrong Ung trong phuong an vé phuong phap va s& khong duoc
mb ta chi tiét & day dé dam bao viéc mo ta ngan gon va thuan tién.

Theo mdt s6 phuong dn dugc dé xuét boi sang ché, cn hiéu rang hé thdng, thiét
bi va phuong phép duoc boc 10 ¢6 thé dugc thuc hién theo mot cach khac. Vi dy nhu,
phuong an vé thiét bi dugc mé ta trén day chi l1a phuong an so luge, va vi du nhu, viéc
phan chia cic bd phan chi 1a phén chia chirc nang 16gic, va cdc phuong thirc phén chia
khéc ¢6 thé duoc chon trong qua trinh thuc hién thyc té. Vi du nhu, nhiéu bd phéan hodc
thanh phén 6 thé dugc két hop hodc tich hop vao mot hé théng khéc, hodc mot sd dic
didm c6 thé bi b qua hodc khong duoc thuc hién. Ngoai ra, viée ghép ndi hodc ghép ndi
truc tiép hoac két ndi truyén thong gitta mdi bd phan dugc thé hién hodc dugc trao dbi co
thé 1a ghép ndi gian tiép hodc két ndi truyén thong, dugc thuc hién thong qua mot sd giao
dién, cua thiét bi hodc cac bod phan, va co thé 1a kiéu ghép ndi dién va co hoc hodc chon
cac kiéu khac.

Céc bd phéan duge mo ta la cac b phan riéng biét co thé hodc ¢ thé khong bi tach
biét v& mat vt ly, va céc bd phan duoc thé hién 1a cic khdi c6 thé hode c6 thé khong
phai 1a cc khi vat 1y, va nghia la ¢6 thé dugc bd tri & cling vi tri, hodc cling ¢6 thé duoc

phéan bd cho nhiéu khoi mang khac nhau. Mot ph?m hodc tat ca cac bd phan co thé duoc
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chon dé dat dugc cac muc dich cta cac giai phap ciia cac phuong an theo yéu cau thyc té.

Ngoai ra, mdi bd phan chirc ning trong mdi phuong én cia sang ché ¢6 the dugc
tich hop vao mdt bo phan xur ly, hodc mdi bd phan nay ciing ¢ thé ton tai doc 1ap, va hai
hoiic nhidu hon hai bo phén ciing ¢6 thé dugc tich hgp vao mdt thiét bi.

No6i dung mo ta trén ddy chi l1a phuong thirc thuc hién cu thé cua sang ché va
khong nham gi6i han pham vi bao h cua sang ché. Bét ky thay ddi hoic thay thé nao
hién nhién v6i céc ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuat twong Gng trong
pham vi k§ thudt dugc boc 10 boi sang ché ciing s& nim trong pham vi bao hd cla sang
ché. Do do, pham vi bao hd cua sang ché s& duoc xac dinh béi pham vi bao hd ctia yéu

cau bao hd.
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YEU CAU BAO HOQ

1. Phuong phép do, bao gdm cac budc:

nhan, bing diu cudi, ban tin chuyén mach ctia ché do nhéan bing thong hep tur
tram géc;

chuyén mach, bang dau cudi, dén bang thong hep quy dinh dé thu nhan thong tin;
va

lién tuc chuyén mach, bang dau cubi, dén it nhét hai bang thong hep do khéac nhau
theo ndi dung lap lich cua tram géc, dé do cac tin hiéu chuén duong Xuéng, khi thong tin
trang thai kénh (channel state information - CSI) ctia kénh duong xubng can dugc do,

trong d6 mdi trong s6 bang thong hep quy dinh va it nhét hai bing thong hep do
khac nhau nho hon bang thong hé théng va it nhét hai bang thong hep do khac nhau bao
gdm bang thong hep do thtr nhét va biang thong hep do thr hai, va lién tuc chuyén mach
sang it nhét hai bang thong hep do khac nhau theo ndi dung lap lich cta tram gbc, dé do
c4c tin hiéu chudn duong xubng, khi CSI cla kénh dudng xubng can dugc do bao gbm:

nhan thong tin diéu khién duong xudng (downlink control information - DCI) thir
nhit dugc gii boi tram gdc trong kénh didu khién duong xubng vat ly (physical
downlink control channel - PDCCH) trén bing thong hep quy dinh, trong d6 DCI thu
nhit bao gdm thong tin bang thong ctia bang thong hep do thir nhét, va thoi gian bét dau
va thoi gian két thic cho viée do trén bang thong hep do thir nhat, va

chuyén mach sang bang thong hep do thir nhit d& do céc tin hiéu chudn dudng
xuéng; va

sau khi hoan thanh viéc do trén bang thong hep do thir nhét va chuyén mach tré
lai bang thong hep quy dinh,

nhan DCI tha hai dugc gui bdi tram gbc trong PDCCH trén bang thong hep

quy dinh, trong d6 DCI tht hai bao gdm thong tin bang thong cua bang thong hep

do thir hai, va thoi gian bt ddu va thoi gian két thic cho viée do trén bang thong

hep do thir hai, va

chuyén mach sang bing thong hep do thw hai dé do céc tin hiéu chuin

duodng xuong.

2. Phuong phap do theo diém 1, con bao gdm:
nhéan DCI trong PDCCH trén bang thong hep quy dinh, trong d6
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DCI ndm trong khong gian tim kiém riéng cho diu cudi twong tng véi dau cubdi
va véi mie do cong gdp phan tir kénh diéu khién twong tmg v6i ddu cudi.
3. Phuong phép do theo diém 1, trong do6 lién tuc chuyén mach sang it nhit hai bing
thong hep do khac nhau theo ndi dung 1dp lich cua tram géc, dé do cac tin hiéu chuén
dudng xubng, khi CSI ctia kénh duong xubng can duoc do con bao gbm:

nhan cac thong s6 do dugc tao cdu hinh bdi tram géc cho dau cubi, dé do céc tin
hiéu chudn duong xudng, trong d6 cac thong s6 do bao gdm giai doan trong d6 dau cudi
do céc tin hiéu chudn dudng xubng, thong tin thoi gian thu nhat dugc st dung cho dau
cubi @ do cac tin hiéu chuén dudong xubng trén bing thong hep do thir nhit trong giai
doan nay va thong tin thoi gian th hai duoc st dung cho dau cudi dé do cac tin hiéu
chudn duong xubng trén bang thong hep do thir hai trong giai doan nay, cdc thong s6 do
duoc giri dén dau cudi, va giai doan bao gbm khoang thoi gian trong do du cudi nhép
ché do nhan bang thong hep, chuyén mach sang biang thong hep do thir nhit dé do céc tin
hiéu chudn dudng xubng, chuyén mach sang bing thong hep do thir hai dé do céc tin hiéu
chuin duong xudng, va nhap lai ché do nhan bang thong hep; va

lién tuc chuyén mach sang bang thong hep do thu nhét va bang thong hep do thir
hai theo cac thong s do, dé do cac tin hiéu chudn dudng xudng.
4. Phuong phéap do theo didm 3, truée khi lién tuc chuyén mach sang bang thong hep do
thir nhét va bang thong hep do thit hai theo cac thong sb do, dé do cac tin hiéu chuan
dudng xubng, con bao gbm:

nhén tin hiéu kich khéi dugc gui boi tram gbc trong PDCCH trén bang thong hep
quy dinh, trong dé tin hiéu kich khoi 1a dé kich khoi dau cudi dé chuyén mach sang bing
thong hé thong theo cic thong s6 do, d& do céc tin hiéu chudn duong xudng.
5. Phuong phép do theo diém 3, trong d6 céc thong sé do duge tao cdu hinh béi tram gbe
cho diu cudi bao gdm it nhét hai cAu hinh khac nhau, va khi cac thong s6 do dwgc nhén,
cdc mAu hinh cdu hinh cia cic thong s6 do dugc x4c dinh thdng qua viée biéu thi
PDCCH trén bang thong hep quy dinh; va

khi tram géc cin diéu chinh cac thong sb do hién tai, thong tin dugc gl boi tram
gbc thong qua PDCCH trén bang thong hep quy dinh va 1énh cho déu cubi thyc hién viéc
do béng cach sir dung tap hgp céc thong sb do khac duoc tao cAu hinh duoc nhan.
6. Phuong phap do theo diém 1, trong d6 céc chi sé bang thong hep do, mdi chi s6 nay

duoc tao cdu hinh cho thong tin bang thong cua mot bang thong hep do tuong Gng trong
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séitnhéthaibéngth@nghcp(k)béannlgéc,duqcnhén,uongchichisébéngthénghcp
do 14 dé biéu thi thong tin bing thong cua bang thong hep do ma dAu cudi chuyén mach
sang bang thong nay.
7. Phuong phép do theo diém 1, con bao gbm:

bo cao CSI cua kénh duong xudng dén tram gbc, trong d6 CSI cua kénh duong
xuéng duogc tinh toan bdi dau cudi b.'?mg cach st dung thuat toan dt sén dua trén cac két
qué do cua it nhét hai bang thong hep do khac nhau, hodc bao cdo céc két qua do cua it
nhét hai bang thong hep do dén tram gbc ma tinh toan CSI ctia kénh dudng xudng bang
cach str dung thuat toan dat san;

nh@1bénth1ng&ng<i)duch&ibéi&anlgéc;vé

déplaibéntﬁ1ng&ngdo,ngﬁng\décdocécﬁnlﬂéuchu&ldubngxuéng
8. Phuong phap do theo didm 7, trong d6 thuat toan dit san bao gdm phép liy tong co
trong sd, phép tinh trung binh, hodc phép tinh trung binh khong c6 céc cyc tri.
9. PAu cubi, bao gdm:

bo xtt 1y, bd nhd, bd phat, bo thu va dudong truyén dan, bd xtt 1y, bd nhd, bd phat
va bd thu dugc két ndi thong qua duong truyén dan, trong d6 bo phat dugc bb tri dé
truyén tin hiéu, bo thu dugc bd tri d& nhan tin hiéu, b phat va bd thu duoc bd tri doc lap
tuong tng hodc dugc tich hop, b nhd dugc bd trf dé luu triv tap hop ma chuong trinh, va
bd xt ly dugc bd tri dé goi cac ma chuong trinh dugc Iuu trit trong bd nhd dé thyuc hién
cac cong doan sau:

nhéan, thong qua b thu, ban tin chuyén mach cua ché d6 nhan bang thong hep tu
tram géc;

chuyén mach dén bang thong hep quy dinh dé thu nhan thong tin; va

khi thong tin trang thai kénh (Channel State Information - CSI) cta kénh duong
xubng can dugc do, lién tuc chuyén mach, theo noi dung 1ap lich cta tram gbe, dén it
nhét hai biang thong hep do khac nhau dé do céc tin hiéu chuin duong xudng,

trong d6 mdi trong s6 bang thong hep quy dinh va it nhét hai bang thong hep do
khéc nhau nho hon bing thong hé théng;

khi it nhét hai bang thong hep do khéc nhau bao gdm bang théng hep do thir nhat
va bang thong hep do tht hai, b xtt Iy duge bé tri dé:

nhan, théng qua bd thu, DCI thir nhét dugc giri béi tram gbe trong PDCCH trén
bing thong hep quy dinh, DCI thir nhét bao gbém thong tin bang thong cia biang thong
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hep do thtr nhét, va thoi gian bit dau va thoi gian két thic cho viéc do trén bang thong
hep do tht nhét, va chuyén mach dau cudi sang biang thong hep do tha nhét dé do cac tin
hiéu chuin dudng Xuéng; va

sau khi hoan thanh viéc do trén bang thong hep do thu nhét va chuyén mach tré
lai biang thong hep quy dinh, nhén, théng qua bd thu, DCI tht hai dugc gui bdi tram gbe
trong PDCCH trén bang thong hep quy dinh, DCI thtr hai bao gbm thong tin bing thong
cta bang thong hep do tht hai, va thoi gian bét dau va thoi gian két thic cho viéc do trén
bang thong hep do thtr hai, va chuyén mach sang bang thong hep do thtt hai dé do cac tin
hiéu chun dudng xubng
10. Pau cudi theo diém 9, trong d6 bd xir Iy con dugce bd tri dé nhan, thong qua bo thu,
thong tin didu khién duong xubng (DCI) cho d4u cudi trong PDCCH trén bing thong hep
quy dinh; va

DCI nim trong khong gian tim kiém riéng cho du cudi twong ung voi dau cudi
va voi mire do cong gdp phan tir kénh diéu khién tuong tmg v6i dAu cudi.
11. Pau cudi theo diém 9, trong d6 bd xr Iy con duogce bd tri dé:

nhén, thong qua b thu, cac thong s6 do duge tao cAu hinh béi tram géc cho dau
cudi @& do céc tin hiéu chudn duong xudng, trong d6 céc théng sd do bao gdm giai doan
trong d6 dau cudi do cac tin hiéu chuin dudng xudng, thong tin thoi gian thir nhét duoc
str dung cho du cubi dé do cac tin hiéu chuin dudng xubng trén bing thong hep do thi
nhét trong giai doan nay va thong tin thoi gian tht hai dugc st dung cho dau cudi dé do
céc tin hiéu chun duong xudng trén bang thong hep do thir hai trong giai doan nay, cac
thong sé do duoc gii dén dau cubi; va giai doan bao gdm khoang thdi gian trong d6 dau
cubi nhap ché d6 nhan bang thong hep, chuyén mach sang bang thong hep do thi nhit dé
do céc tin hiéu chuén duong xudng, chuyén mach sang bang thong hep do thtr hai dé do
cécﬁniﬂéuchu&ndubngxuéng,Vénhéplaichéd@nhénbéngthénghcp;va

lién tuc chuyén mach sang bang thong hep do thir nhét va bang thong hep do thir
hﬁiheocécth@ngsédo,dédocécﬁnlﬂéuchu&ndudngxuéng
12. Pau cubi theo diém 11, trong d6 bo xu ly con dugc bd tri dé, trudce khi chuyén mach
sang bang thong hep do thtr nhét va bang thong hep do thir hai dé do cac tin hidu chudn
duong xuéng dugc lién tuc thuc hién theo cac thong s do, nhan, thong qua bd thu, tin
hidu kich khoi duoc gui béi tram gde trong PDCCH trén bang thong hep quy dinh, trong

d6 tin hidu kich khéi 13 dé kich khéi dau cudi dé chuyén mach, theo céc thong s6 do, dén
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bang thong hé thong dé do cic tin higu chudn duong xudng.
13. DAu cubi theo diém 11, trong do6 cac thong sb do duoc tao cAu hinh béi tram géc cho
dau cudi bao gém it nhét hai cAu hinh khéac nhau, va khi cic thong s6 do duogc nhan, bd
xtr Iy con duogc bd tri dé x4c dinh c4c mAu hinh cdu hinh ctia cac thong s6 do thong qua
viéc biéu thi PDCCH trén bang thong hep quy dinh; va

khi tram géc can diéu chinh céc thong s6 do hién tai, nhan, thong qua bd thu
thong tin dugc giri béi tram gbc thong qua PDCCH trén bang thong hep quy dinh va 1énh
cho dau cudi str dung tap hop céc thong sb do khac duoc tao c4u hinh cho viéc do.
14. Péu cudi theo diém 9, trong d6 bd xt Iy con dugce b tri dé nhén céc chi s6 bing
thong hep do, mdi chi sb nay duoc tao cau hinh cho thong tin bang thong cia mot bang
thong hep do tuong ing trong s6 it nhat hai bang thong hep do béi tram gbc, trong d6 chi
sé bang thong hep do 1a dé biéu thi thong tin bing thong cla bang thong hep do ma dau
cudi chuyén mach sang bang thong nay.
15. Pau cubi theo diém 9, trong d6 bo xtr Iy con duge b tri d bao cdo, thong qua bd
phat, CSI cta kénh duong xubng duoc tinh todn béi d4u cudi bang cach st dung thuat
todn dit sin dua trén cac két qua do ciia it nhat hai bang thong hep do khac nhau, dén
tram gbc, hodc bao cao cac két qua do cta it nhat hai biang thong hep do dén tram gbc ma
tinh toan CSI cua kénh duong Xuéng béng cach st dung thuéat toan dat san; va

nhén, thong qua bo thu ban tin ngiing do dugc gui boi tram gbc; va

dap lai ban tin ngirng do, ngung viéc do céc tin hi¢u chudn dudng xudng.
16. Pau cudi theo diém 15, trong d6 thuit toan dit sdn bao gdm phép 1dy téng c6 trong

s6, phép 1ay trung binh hogc phép 14y trung binh khdng c6 céc cuc tri.
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Tram goc

Piu cudi

FIG. 1

Tram goc gln ban tin chuyén mach cua ché d6 nhan bang thong
hep dén dau cudi, dé 1énh cho dau cudi chuyén mach sang bang
thong hep quy dinh dé thu nhan thong tin

Y

Tram gbc lap lich dAu cubi dé lién tuc chuyén mach sang it nhat
hai bang thong hep do khac nhau dé do céc tin hleu chuén
dudng xudng, khi CSI cia kénh dudng xudng can dugc do

FIG. 2

Tram goc gm ban tin chuyén mach cua ché d6 nhan bang thong
hep dén dau cudi, dé 1énh cho dau cudi chuyén mach sang bang
thong hep quy dinh dé thu nhan thong tin

Y

Tram gbc tao cAu hinh cac théng sb do cho dau cu01 dé do cac
tin higu chuén duong xudng, va ghi céc thong s6 do dén dau
cubi

\

Lap lich, theo cac thdng s6 do, ddu cudi dé lién tuc chuyén mach
sang bang thong hep do thir nhét Va bing thong hep do thir hai
& do c4c tin hidu chuén dudng xudng

FIG. 3
1/15
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Tram gdc giri ban tin chuyén mach ciia ché do nhéan bang thong hep dén / 5301
dau cudi, dé 1énh cho dAu cubi chuyén mach sang bing thong hep quy
dinh dé thu nhén thong tin

¥ 5502
Tram gbc tao cAu hinh c4c thong $6 do cho dau cudi dé do céc tin
hiéu chuan dudng xudng, va gii cac théng s6 do dén dau cudi
! S503
Gui tin hiéu kich khoi trong PDCCH trén bing thong hep
Y
S504

Lap lich, theo cac thong b do, ddu cudi dé lién tuc chuyén mach sang
bing thong hep do tht nhat va bang théng hep do thit hai dé do céc tin
hiéu chuén dudng xudng

FIG. 5

3/15
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Tram gdc giii ban tin chuyén mach cia ché do nhan béng thong hep
dén dau cubi, dé 1énh cho dau cudi chuyén mach sang bang thong hep

/ S601

quy dinh dé thu nh4n thong tin

Tram gdc gui DCI thir nhét trong PDCCH trén bing thong hep, va lap
lich dau cudi dé chuyén mach sang bang thong hep do thir nhat dé do

S602

cac tin hiéu chuan dudng xudng

Sau khi dAu cudi hoan thanh viéc do trén bing thong hep do thi nhat va
chuyén mach tré lai bang thong hep, tram gbc giri DCI tht hai trong
PDCCH trén bang thong hep, va lap lich dau cudi dé chuyén mach sang
bang thong hep do thit hai d& do céc tin hidu chudn dudng xuéng

S603

FIG. 6

Tin hidu chuin
duong xuodng

Tin hiéu chuén
duong xubng

A A ] ]
Tan sé
Bing thong
hep do 2
Biéng
thong hé
thong
Béng thong
hep do 1
\J
Lap lich dAu cubi cho
Lap lich d4u cudi bang thong hep do 2
cho bang thong hep -
Biing do1 Béng hep
hep
PDCCH PDCCH
bang hep bang hep
| | e | o e
> Paéu cubi do céc tin g an s bu cudi do céc tin hicu |
| chédonhanbing | |iioy chuinduong | | Chédomhan | [ DAucudidocictinhitul Thyj
| théng hep | | xuéng | | bang thonghep | | chuan dudngxuong | gian
T1 ™ T3 T4 TS ™ 17 T8
4/15
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Tram gbc giri ban tin chuyén mach cia ché d6 nhan bing théng hep

dén dAu cudi, dé 1énh cho diu cubi chuyén mach sang bang thong hep

quy dinh d& thu nhan thong tin

Y

Tram gbc lap lich dau cubi dé lién tuc chuyén mach sang it nhat hai
béng thong hep do khac nhau aé do céc tin higu chudn dudng xudng,
khi CST cua kénh dudng xudng cin duogc do

y

Nhan CSI ctia kénh dudng xubng béo céo boi du cubi; hodc, nhan cc
két qua do cia it nhat hai bang thong hep do khic nhau bao céo boi dau
cubdi, va tinh toan CSI ctia kénh dudng xudng bing cich sir dung giai
thuat dat sin

/

Gui ban tin ngiing do dén déu cudi, dé€ 1énh cho dau cudi ngimg do
cdc tin hiéu chuan duong xuong

FIG. 8

DAiu cudi nhan ban tin chuyén mach cta ché d6 nhan bing thong hep
tir tram gbc, va dé chuyén mach sang béng thong hep quy dinh dé thu

nhén thong tin

/

Thyec hién lién tuc chuyén mach sang it nhét hai bang thong hep do
khéc nhau dé do cac tin hiéu chuén dudng xuong theo ndi dung lap
lich ctia tram gdc, khi CSI ctia kénh dudng xudng cén duge do

FIG. 9

5/15
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Diu cubi nhén ban tin chuyén mach ctia ché d nhén bang thong hep
tlr tram gdc dé chuyén mach sang bang thong hep quy dinh dé thu
nhén thong tin

Y

Nhén cac thong s6 do dugc tao cu hinh boi tram géc cho d4u cudi
dé do céc tin hiéu chuan dudng xudng

A

Thuc hién lién tuc chuyén mach sang bang thong hep do thi nhat va
bang thong hep do thir hai dé do céc tin hiéu chuén dudng xubng dugc

theo cac thong s6 do

FIG. 10

Diu cudi nhan ban tin chuyén mach ctia ché do nhan bing thong hep
tir tram gdc dé chuyén mach sang bing thong hep quy dinh dé thu
nhén thong tin

Y

Nhan DCI thtr nhét dwoc giri boi tram goc trong PDCCH trén bang
thong hep, va chuyén mach sang bang thong hep do thir nhit & do cac

tin hiéu chudn dudng xudng

Sau khi do trén bang thong hep do thit nhét va chuyén mach tré lai
bing thong hep, nhan DCI th hai dugc gii boi tram gbc trong
PDCCH trén bang thong hep, va chuyen mach sang bang thong hep
do thir hai dé do c4c tin hiéu chudn duong xubng

FIG. 11

6/15
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Tram géC
100 200
o B4 phin
B phan gui 18p lich
FIG. 12
Tram géC
120 130
Bonho B6 thu phat
Duong
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FIG. 13
7/15

-80-




36786

Piu cudi
300 400
B6 phan nhan B phan chuyén
mach
FIG. 14
Pau cudi
220 230
B{ nho B6 phét
buong
truyén
dan 250
210 240
B6 xt ly Bo thu
FIG. 15
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Tram gbc giri ban tin chuyén mach cta ché d6 nhan bang thong hep
dén dau cudi, dé 1énh cho du cubi chuyén mach sang bang thong hep
quy dinh dé thu nhén thdng tin

Y

Tram gbc l1ap lich dau cudi @& chuyén mach sang (c4c) bing thong hep
do tuong Umg voi it nhét mét tin hiéu ddng b hoa duong xudng cho
viée do, khi it nhdt mot tin hiéu dong b héa dudng xudng can duge do

FIG. 16

Tram gbc guri ban tin chuyén mach ctia ché d6 nhan bang thong hep
den dau cuéi, dé 1énh cho dau cudi chuyén mach sang bang thong hep
quy dinh dé thu nhan thong tin

Y

Tram gdc tao ciu hinh céc thong s6 do cho dAu cudi dé do it nhét
mot tin higu ddng bd hoa duong xubng, va giri cac théng s6 do dén
dau cubi

A

Lap lich, theo céc thong $6 do, dAu cudi dé lién tuc chuyén mach sang
bang thong hep do thir nhét d& do tin hiéu ddng bo hoéa du’ong xubng thiy
nhét va chuyén mach sang bang thong hep do thit hai d8 do tin higu ddng
bo hoa duong xubng tht hai

FIG. 17

9/15
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b A
Thn s6 Bing théng hep do
thir hai tuong ng véi
tin hiéu dong bd hoa
dudng xudng thi hai
Béang
thoéng
hé
thong
Bing thong hep do thir
nhit tvong Gng véi tin
higu déng b6 hoa duong
xudng thir nhat
v
Béng Biéng hep
hep
Déu cudi chuyén Dhu cubi chuyén
mach sang bang mach sang bang
PDCCH thong hep do thir thong hep do thi hai <
bing hep nhét & do tin hiéu d& do tin hiéu déng i?CCH béng
ddngbohoaduong by héa dudng xudng P
xudng thir nhat thir hai
«-— >
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R A a1 e R S1901
Tram gdc gli ban tin chuyén mach ctia ché d6 nhan béng thong hep
dén dau cudi, dé 1énh cho dau cudi chuyén mach sang bang thong hep
quy dinh dé thu nhan théng tin
\ 4
S1902
Tram goc gu1 DCI thir nhit trong PDCCH trén bing thong hep va lap
lich dau cudi dé chuyén mach sang bang thong hep do thi nhit d& do tin
hiéu ddng bd hoa dudng xudng thir nhit
¥
Sau khi dau cudi hoan thanh viéc do trén bang thong hep do thit nhét va $1903
chuyén mach tré lai bang thong hep, tram goc gm DCI tht hai trong
PDCCH trén bang thong hep va lép lich du cudi @& chuyén mach sang
bang thong hep do th hai dé do tin hidu ddng bd hoa dudng xudng thi
hai
FIG. 19
A A
. s Bing thong hep
Tan s0 do thr hai
5 Diu cudi duge 14p lich dé
Bing 2 -
hone hé chuyén mach sang bing
thong he thong hep do thir hai dé do
thong tin hidu ddng bd héa dudng
Biéng xudng thi hai
théng hep
do thir
nhét
\
Df?m cubi duge 1ap lich
dé chuyén mach sang
o bang thong hep do thir o
E:“g nhéit & do tin hi¢u déng Bing
P b) héa duong xubng thir
nhat
PDCCH PDCCH
bing hep bing hep
|<’——>| fe——»
| Ché d6 nhdn bang | | Péu cudi do tin higu | Ché d6 nhan bing | Péu cubi do tin hiu | Thoi
lthéng hep | dong b6 héa duong | thong hep [ dong b6 hoa dudng gian
xubng thir nhit | xudng thi hai ‘ _
T1 T2 T3 T4 TS5 T6 T7 T8
FIG. 20
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Dau cudi nhén ban tin chuyén mach ctia ché d6 nhan bang thong hep
tir tram gbc, va dé chuyén mach sang bang thong hep quy dinh dé thu
nhén thdng tin

Y

Khi {t nhAt mot tin hiéu dong b hoa duong xubng can duge do, chuyén
mach sang (céc) bang thong hep do twong Ung véi it nhit mét tin hidu
ddng bd hoa dudng xudng cho vide do duge thyc hién theo ndi dung lap
lich cta tram géc

FIG. 21

Diu cudi nhan ban tin chuyén mach cua ché do nhan bing thong hep
tir tram gbc, va dé chuyén mach sang bing thong hep quy dinh dé thu
nhéan thong tin

Y

Nhén cac thong sb do duoc tao cdu hinh boi tram géc cho dau cudi
dé do it nhat mot tin hiéu dong bd héa duong xudng

Yy

Thuec hién lién tuc chuyén mach sang bing thdng hep do thir nhét dé do tin
hiéu ddng b6 hoa dudong xubng thir nhét va chuyén mach sang bing thong
hep do thit hai dé do tin higu dong bd héa duong xubng thit hai theo cac
thoéng sb do

FIG. 22

12/15
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DAu cubi nhan ban tin chuyén mach ctia ché d6 nhan bing thong hep
tir tram gdc, va dé chuyén mach sang bang thong hep quy dinh dé thu
nhén thong tin

)/

Nhén DCI tht nhét duge giti boi tram gde trong PDCCH trén bang
thong hep, va chuyén mach sang bang thong hep do thir nhat d€ do tin
hiéu dong bd héa dudng xudng thir nhat

Y

Sau khi do trén bang thong hep do thir nhét va chuyén mach tré lai
bing thong hep, nhan DCI thit hai dugc giri boi tram gdc trong
PDCCH trén bang thong hep, va chuyén mach sang bang thong hep do
thit hai dé do tin hiéu dong bd héa dudng xudng thi hai

FIG. 23
Tram géc
500 600
B9 phén gui B6 phén
1ap lich
FIG. 24
13/15
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Tram goc
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Bd nhéd B¢ thu phat

310

Bo xu ly

FIG. 25

Pau cudi
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chuyén mach
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FIG. 26
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DPau cubi
420 430
Bo nhé B phat
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B xt ly B6 thu
FIG. 27
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