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(57) Sang ché dé cap dén phuong phap ddng bd hoa lién tram va tram gdc. Phuong phap
d6ng bd hoa lién tram bao gdm cac bude: theo doi, boi tram d6ng bo hoa thir nhat, tin hiéu
tham chiéu thir nhat dugc giri boi tram ngudn, va giri tin hiéu tham chiéu thtr hai téi tram
ngudn; thu nhan, boi tram dong bd hoa thir nhét, d6 chénh l1éch thoi gian At giita tram
déng bo hoa thir nhat va tram nguff)n, trong do At;, dugc thu nhan bdi tram dé)ng bo hoa tha
nhét, tram nguén, hoac thanh phﬁn mang diéu khién theo tham sb thoi gian thir nhét cta tin
hiéu tham chiéu thir nhit va tham s thoi gian tha hai cta tin hiéu tham chiéu thtr hai, tham
sO thoi gian thir nhat bao gdm thoi diém truyén t; va thoi diém thu t, cua tin hiéu tham
chiéu thir nhét, va tham s6 thoi gian thtr hai bao gdm thoi diém truyén t; va thoi diém thu t,
ctia tin hiéu tham chiéu thir hai; va diéu chinh, boi tram dong bd hoa thir nhit, thoi gian
hién tai cia tram déng bo hoa thir nhat theo At,. Theo sang ché, do chinh x4c cua sy déng
bo hoa gitta cac tram co thé duge nang cao, va su déng b hoa thoi gian tuyét ddi co thé
duoc thyc hién gitra cac tram.
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Linh vue k§ thuit dwgce dé cap

Sang ché dé cap dén linh vuc k¥ thuat truyén thong khong day, va cu thé,
d& cap dén phuong phap dong bo héa lién tram, tram gdc, va thanh phin mang
diéu khién.
Tinh trang k§ thuit ciia sang ché

Do céac k§ thuat truyén thong déng vai trd ngdy cang quan trong trong
cudc sbéng cua con ngudi, nén toan bd yéu cau vé cac ky thudt truyén thong
tang 1én hang ngay trong x4 hoi hién dai. D& ning cao hiéu qua cua toan bd hé
thdng truyén thong, rat nhidu dich vu mdi da xuét hién trong nhitng nadm gan
day, bao gdm phdi hop nhiéu lién 6 nang cao (Enhanced Inter-cell Interference
Coordination - eICIC), truyén dan da diém phdi hop (Coordinated Multi Point
Transmission - CoMP), loai bo va triét nhiéu nho su hd tro ctia mang (Network
Assisted Interference Cancellation and Suppression - NAICS), va tuong tu.
DPdi véi tht ca cac dich vu nay, nhiéu duoc giam nho su phéi hop mién thoi
gian. Piéu nay yéu cau sy dong bo thoi gian duoc duy tri gifta cac tram gdc, dé
nang cao hi€u qua cia toan bo hé théng.

Theo k¥ thuét da biét, viéc dong bo hoa giao dién khéng gian gifta cac
tram 16n va nho thuong dugc thuc hién béng cach theo déi mang. Su thuc hién
la nhu sau: tram déng bo hoa theo ddi tin hiéu tham chiéu duoc gui bdi tram

ngudn (nghia 13, tram tham chiéu), va tram ddng bo héa didu chinh, theo thong
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tin dong bd thoi gian duoc mang trong tin hidu tham chiéu, thoi gian ding dé
otti tin hiéu t6i thiét bi ngudi ding (UE). Didu nay c6 nghia 14 tram dong bo
héa sau d6 dugc gui tin hiéu béng cach st dung thoi gian cua tram ngué)n lam
tham chiéu, dé duy tri sy d@)ng bd hoa khi cac tin hiéu duoc thu va duoc gui
gilta cac tram. Tuy nhién, khi khoang cach giita cac tram la tuong ddi xa, thoi
gian truyén tin hiéu tham chiéu c6 thé khong nhén biét duoc. Trong truong hop
ndy, viéc sit dung giai phap dong bd héa hién thoi lam giam nhidu do chinh
xé4c cua su ddng bo hoa gitta cac tram. Ngoai ra, do chinh thdi gian cta tram
dong bd hoa khong dugc didu chinh, su dong bd hoéa thoi gian tuyét d6i khong
duoc thuc hién gitra cac tram.
Ban chat ki thuit ciia sing ché

Céc phuong &n sang ché boc 16 phuong phap déng bo hoa lién tram, tram
gdc, va thanh phan mang diéu khién, d& nang cao do chinh xac ctia su ddng bo
héa gilta cac tram, va thuc hién su ddng bd hoa thoi gian tuyét dbi gifta cac
tram.

Khia canh thir nhat cia cac phuong 4n sang ché boc 16 phuong phap dong
bd hoa lién tram, phuong phép nay bao gbm cac budc:

theo ddi, bdi tram ddng bd héa thir nhat, tin hidu tham chiéu thir nhat
duoc gui bdi tram ngué)n, va gui tin hiéu tham chiéu thi hai t&i tram nguén;

thu nhéan, bdi1 tram déng bo hoa thu nhét, d6 chénh léch thoi gian At, gifta
tram déng bo hoa thtr nhat va tram nguén, trong do At, dugc thu nhan boi tram
déng bd hoa tha nhét, tram nguén, hoac thanh phén mang diéu khién theo

tham s thoi gian thtr nhét cua tin hiéu tham chiéu tht nhét va tham sé thoi
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gian tht hai cta tin hiéu tham chiéu thir hai, tham sb thoi gian th nhat bao
gdm thoi diém truyén t; va thoi diém thu t, cia tin hiéu tham chiéu thir nhat,
va tham s thoi gian thtt hai bao gdm thdi diém truyén t; va thoi diém thu t
clia tin hiéu tham chiéu thi hai; va

didu chinh, boi tram dong bd héa thir nhat, thoi gian hién tai cla tram
ddng bod hoa thir nhét theo At, .

Dua vao khia canh th& nhit ctia cac phuong 4n séang ché, theo cach thuc
hién c6 thé thtr nhit cta khia canh thr nhit ctia cac phuong én séng ché, budc
thu nhan, béi tram ddng bd hoa thi nhét, do chénh 1éch thoi gian At, gilta tram
ddng bd hoa thir nhét va tram ngudn bao gdm céc bude:

thu, boi tram dong bd héa thi nhat, tham s4 thoi gian thir nhat va tham so
thoi gian th hai ma dugc gui boi tram nguén dudi dang tin hi€u tham chiéu
va/hodc dudi dang ban tin thong bao, va thu nhan do chénh léch thoi gian At
gita tram dong bd hoa thir nhit va tram ngudn theo tham s6 thoi gian tht nhat
va tham s6 thoi gian thir hai; hozic

thu, bdi tram déng bd hoa thu nhét, do chénh léch thoi gian At, gifra tram
déng bd hoa tha nhat va tram nguén ma dugc gui boi tram ngué)n, trong do At
duoc thu nhan boi tram nguén theo tham s6 thoi gian thur nhét va tham sd thoi
gian tht hai vao ltc thu nhén tham s6 thoi gian thi nhét va tham sé thoi gian
thir hai ma dugc gui bdi tram déng bo héa thir nhat duéi dang tin hiéu tham
chiéu va/hodc duéi dang ban tin thong bao; hodc

thu, béi tram déng bd hoa thir nhéat, do chénh 1éch thoi gian At, gilra tram

ddng bd héa thir nhat va tram ngudn ma dugc giri boi thanh phéan mang diéu
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khién, trong d6 At, dugc thu nhén béi thanh phﬁn mang diéu khién theo tham
s6 thoi gian thir nhit va tham sb thoi gian th hai ma dugce béo cdo bdi tram
nguén va tram d(‘A)ng bd hoa thtr nhat, hodc At, dugc thu nhan bdi tram nguén
theo tham sd thoi gian thtr nhat va tham sb thoi gian thi hai vao ldc thu nhan
tham s6 thoi gian thir nhat va tham sd thoi gian thir hai ma dugc gii bdi tram
ddng bd hoa thir nhat dudi dang tin hiéu tham chiéu va/hodc dudi dang ban tin
thong béo, va dugc bao cdo tdi thanh phén mang diéu khién béi tram nguén,
hodc At, dugc thu nhan bai tram dé)ng bd hda thtr nhat theo tham sb thoi gian
thtr nhit va tham sé thoi gian tht hai vao luc thu nhan tham sé thoi gian tht
nhét va tham sé thoi gian thtr hai ma duoc gui béi tram ngudn dudi dang tin
hiéu tham chiéu va/hodc dudi dang ban tin thong bdo, va dugc bio cdo tdi
thanh phin mang diéu khién boi tram dong bd hoa thir nhét.

Dua vao cach thuc hién c6 thé thir nhat cia khia canh tht nhat cia céc
phuong 4n sang ché, theo cach thuc hién ¢6 thé thir hai ctia khia canh thir nhat
clia cac phuong an sang ché, tin higéu tham chiéu thtr nhit mang thoi diém
truyén t; cua tin hiéu tham chiéu thu nhit ma duoc ghi boi tram ngué)n, va
buéc thu, béi tram ddng bd hoa thir nhat, tham sb thoi gian thir nhat va tham
s6 thoi gian thir hai ma dugc glri boi tram ngudn dudi dang tin hiéu tham chiéu
va/hodc dudi dang ban tin thong bao, va thu nhan do chénh léch thoi gian At
gita tram dong bd hoa thir nhit va tram ngudn theo tham s6 thoi gian thtr nhét
va tham s thoi gian tht hai, bao gom céc budc:

ghi, béi tram dong b hoa thir nhat, thoi diém thu t, cla tin hiéu tham

chiéu thr nhit va thoi diém truyén t; cia tin hiéu tham chiéu thir hai;
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thu, bi tram ddng bo hoa thir nhat, ban tin théng bao thi nhat ma duoc
glri béi tram nguodn sau khi tram ngudn thu tin hidu tham chiéu thit hai, trong
d6 ban tin thong bao th(r nhat mang thdi diém thu t, ctia tin higu tham chiéu
thir hai ma duoc ghi béi tram ngudn; va

xéc dinh, boi tram ddng bd héa thir nhéat, d6 chénh léch thoi gian At, gitta
tram d@)ng bo hoa thur nhét va tram nguén theo ty, tp, t3, va ty.

Dua vao cach thuc hién c6 thé thir nhét cua khia canh thi nhat cua cac
phuong an séng ché, theo cach thuc hién c6 thé thir ba cta khia canh tha nhét
clia céc phuong 4n sang ché, budc thu, béi tram ddng b hoa thir nhat, tham sé
thoi gian thir nhat va tham sb thoi gian th hai ma duge gui boi tram ngudn
dudi dang tin hiéu tham chiéu va/hoic dudi dang ban tin thong bdo, va thu
nhan do chénh Iéch thoi gian At, gifta tram déng bo hoa thu nhit va tram
ngudn theo tham sd thoi gian tha nhit va tham s thoi gian thtr hai, bao gom
cac budc:

ghi, béi tram ddng bd hoa thir nhit, thoi diém thu t, ca tin hiéu tham
chiéu thtt nhit va thoi diém truyén t; cta tin hiéu tham chiéu tha hai;

thu, béi tram ddng bd héa thir nhat, ban tin thong bio thir hai ma dugc
glri béi tram ngudn sau khi tram ngudn thu tin hiéu tham chiéu th hai, trong
d6 ban tin thong bao thir hai mang thoi diém truyén t; cta tin hiéu tham chiéu
th(r nhét va thoi diém thu t4 cta tin hiéu tham chiéu tht hai ma dugc ghi boi
tram ngudn; va

xac dinh, boi tram dé)ng bo hoa tha nhét, do chénh 1éch thoi gian At, gilta

tram déng bd hoa tht nhit va tram nguén theo ty, to, t3, va ts.
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Dua vao cach thuc hién c6 thé tht hai hodc thi ba clia khia canh thir nhét
cua cac phuong an sang ché, theo cach thuc hién co thé tht tu cia khia canh
th& nhét cta cac phuong 4n sang ché, budc xéac dinh, boi tram ddng bo hoa thix
nhét, d6 chénh léch thoi gian At, gifta tram déng bd hoa thtr nhat va tram
nguén theo ty, t, t3, va t4, bao gém cac budc:

thu nhéan, boi tram déng bd hda thir nhat, d6 chénh léch thoi gian At, gifta
tram dong bd hoa thir nhét va tram ngudn theo cac cong thic tinh )+ tg=t +
At VA t3 + tg T At = ty, trong dO At = [(t — t2) — (3 — t4)]/2; va tq 1a thoi gian
trong do tin hi€u tham chiéu thtr nhat hodc tin hiéu tham chiéu tht hai duoc
truyén gitta tram dong bo hoa thi nhét va tram ngudn.

Dua vao céch thuc hién c6 thé tht nhét cia khia canh thr nhét cla céc
phuong an sang ché, theo céach thuc hién c6 thé th nim cta khia canh tht
nhat clia cic phuong an sang ché, thoi diém truyén t; cua tin hiéu tham chiéu
th nhét va thoi diém truyén t; cta tin hiéu tham chiéu thi hai duoc thong nhat
trude béi tram ngudn va tram ddng bd hoa thir nhét, va bude thu, bsi tram
ddng bd hoéa thtr nhét, tham s6 thoi gian thtr nhit va tham s6 thoi gian thir hai
ma duge gti béi tram ngudn dudi dang tin higu tham chiéu va/hodc dudi dang
ban tin thong bdo, va thu nhén do chénh léch thoi gian At, gitra tram déng bo
hoéa thtr nhét va tram ngudn theo tham s6 thoi gian thir nhét va tham sb thoi
gian thir hai, bao gdm céc budc:

ghi, béi tram ddng bd hoéa thir nhat, thoi diém truyén t; ctia tin hiéu tham
chiéu thtr nht va thoi diém thu t, cla tin hiéu tham chiéu tht nhat, va thu nhén

tr1 sO t; — tp; va
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thu, béi tram ddng bd héa thir nhét, ban tin thong béo thr ba ma duge gui
bdi tram ngudn sau khi tram ngudn thu tin hiéu tham chiéu tha hai, trong d6
ban tin théng bao thtr ba mang thoi diém truyén t; va thoi diém thu t; cua tin
hiéu tham chiéu thtr hai ma dugc ghi bdi tram nguén, hoac ban tin thong bao
tht ba mang tri s6 t3 — t4 dugc thu nhén béi tram ngudn theo thoi diém truyén
t; ciia tin hiéu tham chiéu thi hai va thoi diém thu t, cta tin hiéu tham chiéu
thr hai ma duogc ghi; va xac dinh, boi tram déng bd hoa thu nhét, d6 chénh
léch thoi gian At, gilra tram ddng bd hoa thir nhét va tram ngudn theo tri sd t; —
ty, t3, va s hodc theo tri 6 t; —t, va tri s6 t3 — ty.

Duya vao céch thuc hién c¢6 thé th nam cta khia canh thtt nhat cua céc
phuong an sang ché, theo cach thuc hién co thé thir sau cta khia canh thir nhat
clia cac phuong én séng ché, budce xac dinh, bdi tram dong bd héa thi nhat, do
chénh 1&ch thoi gian At, gifta tram ddng bd hoa thir nhat va tram ngudn theo tri
sb t; — t, t3, va 4 hodc theo tri sb t; — tp va tri sb t3 — ts, bao gém cac buoc:

thu nhan, béi tram dong bd héa thir nhat, d6 chénh léch thoi gian At, gifta
tram ddng bd hoa thi nhét va tram ngudn theo céc cong thirc tinh t; + tg=t, +
At VA t3 + tg + A= t, trong dO At = [(t— 1) — (3 — t)]/2; va tq la thoi gian
trong d6 tin hiéu tham chiéu thir nhét hodc tin higu tham chiéu th hai dugc
truyén gitra tram dong bo hoa thi nhét va tram ngudn.

Duya vao cach thuc hién ¢6 thé thir nhat clia khia canh thir nhat ciia cac
phuong 4n sang ché, theo cach thuc hién c6 thé thir bay ctia khia canh thir nhét
cla cac phuong an sang ché, tin hidu tham chiéu thtr hai mang thoi diém thu t,

cda tin hiéu tham chiéu th( nhat va thoi diém truyén t; cda tin hiéu tham chiéu
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thtr hai ma duoc ghi boi tram dong bo hoa thir nhét, va budc thu, bdi tram
ddng bo hoéa thir nhat, do chénh léch thoi gian At, gitta tram dong bd héa thu
nhét va tram nguén ma duoc gui boi tram nguén, trong d6 At, dugc thu nhén
boi tram ngudn theo tham sb thoi gian thi nhét va tham sb thoi gian tht hai
vao ltc thu nhan tham sb thoi gian tha nhat va tham s6 thoi gian tht hai ma
duoc gl béi tram ddng bd hoéa thir nhét dudi dang tin hidu tham chiéu va/hodc
dudi dang ban tin thong béo, bao gdm cac bude:

thu, béi tram dong bd héa thir nhét, ban tin thong béo thi tu duge gui boi
tram ngudn, trong d6 ban tin thong béo th tu mang do chénh léch thoi gian
At, gilta tram déng bo hoa tha nhét va tram nguén; va

At, dugc thu nhan boi tram nguén theo t,, t3, va thoi diém truyén t; cda tin
hidu tham chiéu thir nht va thoi diém thu t; cta tin hiéu tham chiéu thir hai ma
duoc ghi boi tram ngudn.

Dua vao cach thuc hién co thé thr nhét cta khia canh tht nhét cda cac
phuong an sang ché, theo céch thuc hién c6 thé thi tam ciia khia canh thir nhat
cuia cac phuong an sang ché, tin hiéu tham chiéu th& hai mang thoi diém thu t,
cta tin hiéu tham chiéu thr nhat va thoi diém truyén t; cia tin hi¢u tham chiéu
thtr hai ma duge ghi bdi tram ddng bo héa thir nhét, va budc thu, bdi tram
ddng bd héa thtr nhat, do chénh léch thoi gian At, gilta tram dong bd hoéa thi
nhit va tram ngudn ma duoc giri boi thanh phin mang diéu khién, trong d6 At
duoc thu nhan béi tram nguén theo tham sb thoi gian tha nhét va tham sb thoi
gian thit hai vao luc thu nhan tham s6 thoi gian tht nhét va tham s6 thoi gian

tht hai ma duoc g boi tram dong b héa thir nhét dudi dang tin hiéu tham
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chiéu va/hodc dudi dang ban tin thong béo, va duoc bdo céo t6i thanh phan
mang diéu khién béi tram ngudn, bao gém budc:

thu, boi tram dong bd hoa thir nhat, ban tin thong bao thtr ndm dugc gti
boi thanh phan mang diéu khién, trong d6 ban tin thong bao tht nim mang do
chénh l&ch thoi gian At, gifta tram déng bd hoa thir nhét va tram nguén; va

At, dugc thu nhén boi tram nguén theo ty, t3, va thoi diém truyén t; cua tin
hiéu tham chiéu thtr nhit va thoi diém thu t; cda tin higu tham chiéu thtr hai ma
duoc ghi béi tram nguén, va duoc bao cao to1 thanh phﬁn mang diéu khién bai
tram nguén.

Dua vao cach thuc hién cé thé th(r nhat cta khia canh thtr nhat ctia cac
phuong an séng ché, theo cach thuc hién co thé tha chin cha khia canh tht
nhét ctia cac phuong 4n sang ché, bude thu, béi tram dong bo hoa thir nhat, do
chénh léch thoi gian At, gifta tram dong bo hoa thi nhét va tram ngudén ma
duoc gui boi tram nguén, trong d6 At, dugc thu nhan bdi tram nguén theo
tham sb thoi gian thi nhéat va tham sb thoi gian thar hai vao ltc thu nhan tham
s thoi gian thir nhét va tham sé thoi gian thir hai ma duge gui boi tram dong
bo hoa thir nhit dudi dang tin hiéu tham chiéu va/hoic dudi dang ban tin thong -
bdo, bao gém cac budc:

olri, boi tram dong bd hoa thir nhat, ban tin théng bao thi sau dén tram
ngudn, trong d6 ban tin thong bao thir sdu mang thoi diém thu t, cla tin hiéu
tham chiéu tht nhét va thoi diém truyén t; cta tin hidu tham chiéu tha hai ma
duoc ghi boi tram déng bd hoa thr nhét; va

thu, boi tram dong bd hoa thtr nhat, ban tin théng bao thi bay duge gti
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boi tram ngudn, trong d6 ban tin théng béo thit bdy mang do chénh 1&ch thoi
gian At, gifta tram ddng bo hoa thir nhét va tram ngué)n; va

At, dugc thu nhan boi tram nguén theo ty, t3, va thoi diém truyén t; cua tin
hiéu tham chiéu tht nhét va thoi diém thu t, clia tin higu tham chiéu thir hai ma
duoc ghi boi tram ngudn.

Duya vao cach thuc hién ¢6 thé thir nhat cta khia canh thtr nhat cta céc
phuong an sang ché, theo cach thuc hién c6 thé tht muoi cia khia canh tha
nhat clia cac phuong 4n sdng ché, bude thu, boi tram dong bd hoéa thi nhét, do
chénh léch thoi gian At, gilta tram déng bo hoda thu nhét va tram nguén ma
duoc gui boi thanh phin mang didu khién, trong d6 At, dugc thu nhén boi
thanh phan mang diéu khién theo tham s6 thoi gian thtr nhét va tham sb thoi
gian thtr hai ma dugc bao cdo boi tram ngu(“)n va tram déng b0 hoa thu nhét,
bao gdbm budc:

thu, boi tram ddng bd hoa thir nhét, ban tin thong bio thit tém dugc gui
boi thanh phin mang diéu khién, trong d6 ban tin thong bao thir tdm mang do
chénh léch thoi gian At, gilta tram déng bo hoa thur nhét va tram ngué)n; va

At, dugc thu nhéan boi thanh phén mang diéu khién theo thoi diém truyén
t; va thoi diém thu t, cla tin hiéu tham chiéu thir nhit va thoi diém truyén t; va
thoi diém thu t4 cta tin hiéu tham chiéu thtr hai, trong do ti, ty, t3, va t4 dugc
bo c4o béi tram ngudn va tram dong bd hoa thir nhat.

Dua vao cach thuc hién cé thé tha nhit cia khia canh thir nhét ctia cac
phuong an séng ché, theo céch thuc hién c6 thé tht mudi mét cta khia canh
thtt nhAt ctia cac phuong an sang ché, budc thu, boi tram ddng bd héa thi nhat,
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d6 chénh 1éch thoi gian At, gitta tram dong bd héa thir nhét va tram nguén ma
duogc giri boi thanh phan mang didu khién, trong d6 At, duoc thu nhan bdi tram
ngudn theo tham sd thoi gian thir nhat va tham sé thoi gian tha hai vao lic thu
nhan tham sb thoi gian thi nhat va tham sb thoi gian thit hai ma duoc gui boi
tram dong bd héa thir nhat dudi dang tin hiéu tham chiéu va/hoic dudi dang
ban tin thong bdo, va duoc bdo céo t6i thanh phan mang diéu khién boi tram
ngudn, bao gdbm céac budc:

gui, bdi tram déng bd hoa thtr nhét, ban tin thong bao thur chin dén tram
ngudn, trong dé ban tin théng bao thir chin mang thoi diém thu t, cta tin hiéu
tham chiéu thr nhét va thoi diém truyén t3 cla tin hiéu tham chiéu tht hai ma
duoc ghi boi tram dé)ng bd hoa thtr nhat; va

thu, boi tram déng bd héa tht nhét, ban tin thong bao tht muoi dugce gui
boi thanh phan mang diéu khién, trong d6 ban tin thong béo thtr mudi mang do
chénh 1&ch thoi gian At, gifta tram ddng bd hoa thir nhét va tram ngudn; va

At, duoc thu nhan béi tram ngudn theo ty, ts, va thoi diém truyén t; ctia tin
hi¢u tham chiéu thi nhat va thoi diém thu t; cta tin hiéu tham chiéu thtt hai ma
duogc ghi béi tram nguén, va duoc bao cao td1 thanh phén mang diéu khién bai
tram nguén.

Dua vao cich thuc hién cé thé thi nhat cta khia canh tht nhét ctia céac
phuong &n sang ché, theo cach thuc hién c6 thé tha mudi hai cta khia canh th
nhét cla céac phuong an sang ché, buéde thu, boi tram déng bd héa thir nhat, do
chénh 1&ch thoi gian At, gifta tram dong bo hoa thi nhat va tram ngudn ma

duoc gui bdi thanh phén mang diéu khién, trong do At, dugc thu nhan boi tram
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ddng bo hoa thtr nhét theo tham s6 thoi gian thir nhat va tham sé thoi gian thir
hai vao lc thu nhan tham sb thoi gian thir nhat va tham sé thoi gian tha hai
ma duoc gui boi tram ngudn dudi dang tin hiéu tham chiéu va/hoic dudi dang
ban tin thong bao, va dugc bdo cdo toi thanh ph?m mang diéu khién boi tram
ddng bd héa thi nhét, bao gdbm cac budc:

ghi, béi tram ddng bo hoa thtr nhat, thoi diém thu t; cta tin hiéu tham
chiéu tht nhat va thoi diém truyén t; cia tin hidu tham chiéu thi hai;

thu, bdi tram déng bd hoa thr nhat, thoi diém truyén t; cua tin hiéu tham
chiéu tht nhit va thoi diém thu t4 cta tin hiéu tham chiéu thi hai ma dugc ghi
boi tram ngudn va duge gii boi tram ngudn ¢ dang tin hiéu tham chiéu
va/hoac ¢ dang ban tin thong béo;

xac dinh, boi tram déng bd hoa tha nhét, do chénh 1éch thoi gian At, gilta
tram déng bo hoda thi nhéit va tram nguén theo ty, tp, t3, va ty, va bado cdo do
chénh léch thoi gian At, t6i thanh phan mang diéu khién; va

thu, béi tram dong bd héa thir nhét, ban tin théng bao thir mudi mot duoce
gtti boi thanh phan mang diéu khién, trong d6 ban tin thong béo thr mudi mot
mang At, .

Dua vao khia canh thtr nhét cta cac phuong an sang ché, theo cach thuc
hién ¢6 thé tht mudi ba cia khia canh th nhét cta cac phuong an sang ché,
sau budc thu nhan, bdi tram déng bo hoa thur nhét, d6 chénh léch thoi gian At,
gifra tram déng bo hoa thua nhét va tram nguén, va trude bude diéu chinh, boi
tram ddng bd héa thir nhét, thoi gian hién tai ctia tram ddng bd héa thir nhat

theo At,, phuong phap nay con bao gdm cac budc:
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glri, bdi tram ddng bd hoa thir nhét, tin hiéu tham chiéu tht ba téi tram
déng bd hoa th hai, va theo doi tin hiéu tham chiéu tht tu duoc gui bdi tram
dong bo héa thi hai; va

glri, boi tram ddng bd hoa thi nhét, At, dén tram dong bo héa thir hai, sao
cho tram ddng bd héa thtr hai diu chinh thoi gian hién tai cta tram dong bo
hoéa thir hai theo At, va dd chénh l€ch thoi gian At, gilta tram déng bo hoda thu
hai va tram ddng bd hoa thir nhét, trong do

At, dugc thu nhén boi tram déng bd hoa thi nhét, tram déng bd hoa tha
hai, hodc thanh phin mang diéu khién theo thoi diém truyén ts va thoi diém thu
t¢ ctia tin hiéu tham chiéu tht ba va thoi diém truyén t; va thoi diém thu tg cta
tin hiéu tham chiéu thir tu.

Dua vao khia canh tht nhét cua cac phuong an sang ché, theo cach thuc
hién c6 thé tht mudi bdn clia khia canh thir nhét cia céc phuong 4n sang ché,
sau budc thu nhéan, bdi tram déng bo hoda tha nhét, do chénh léch thoi gian At,
gifra tram déng bd héa thtr nhat va tram nguén, va trude bude didu chinh, boi
tram ddng bd héa thir nhat, thoi gian hién tai ctia tram dong bd héa thi nhat
theo At,, phuong phap nay con bao gbm céc budc:

glri, béi tram ddng bd hoa thir nhét, tin hi¢u tham chiéu tht ba téi tram
dé)ng bd hoa thir hai, va theo doi tin hiéu tham chiéu tha tu duoc gui boi tram
ddng bd héa thir hai; va

bao cdo, boi tram ddng bd héa thir nhat, At, téi thanh phan mang diéu
khién, sao cho thanh phan mang diéu khién gri At, va d chénh l&ch thoi gian

At, giftta tram ddng bd hoa thtr hai va tram dong bo hda thir nhéat dén tram
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ddng bd hoa thr hai, sao cho tram ddng bd hoa thir hai diéu chinh thoi gian
hién tai cua tram déng bd hda thtr hai theo At, va At,; hoac

bdo céo, bdi tram ddng bd hoa thir nhét, At, t6i thanh phan mang diéu
khién, sao cho thanh phdn mang diéu khién giii At, +At,, tong ctia At, va do
chénh 1&ch thoi gian At, gitra tram déng bo hoa tha hai va tram déng bo hoa
thtr nhat dén tram déng bo hda thir hai, sao cho tram df‘)ng bo hoda thir hai diéu
chinh thoi gian hién tai cua tram déng bd hoda thir hai theo At, +At,, trong dé

At, dugc thu nhan béi thanh phin mang didu khién theo thoi diém truyén
ts va thoi didém thu ts cda tin hiéu tham chiéu tht ba va thoi diém truyén t; va
thoi diém thu tg cta tin hiéu tham chiéu thu tu, trong do ts, te, t7, va tg dugc bdo
c40 bdi tram dong bd héa thir nhat va tram dong bd hoa thi hai, hodc At, dugc
thu nhan béi tram ddng bd héa thtr nhét theo thoi diém truyén ts va thoi diém
thu t¢ cda tin hidu tham chiéu thir ba va thoi diém truyén t; va thoi diém thu tg
cta tin hiéu tham chiéu tht tu, va duoc bdo céo t6i thanh phan mang diéu
khién béi tram ddng bd hoa thir nhat.

Khia canh thir hai ctia cac phuong &n sang ché boc 16 phuong phap dong
b6 héa lién tram khac, phuong phap nay bao gdm cac budc:

thu nhén, béi thanh phin mang diéu khién, thoi diém truyén t; va thoi
diém thu t, cla tin hiéu tham chiéu thr nht ma duoc giri boi tram ngudn t6i
tram dong bd hoa tha nhat va thoi diém truyén t; va thoi diém thu t4 cta tin
hiéu tham chiéu tht hai ma duoc gt boi tram dong bd héa thir nhét dén tram
nguén, trong do ti, ty, t3, va ts dugc bao cdo boi tram nguén va tram déng bo

héa thtr nhét;
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xé4c dinh, béi thanh phdn mang diéu khién, d6 chénh léch thoi gian At
gilta tram déng bo hoa thir nhét va tram nguén theo ty, ty, t3, va ty; va

otri, boi thanh phdn mang didu khién, At, dén tram dong bo héa th nht,
sao cho tram déng bd hda thtr nhét diéu chinh thoi gian hién tai cua tram déng
b hoa thir nhit theo At, .

Dua vao khia canh thtr hai cua cac phuong an sang ché, theo cach thuc
hién c6 thé thir nhéat cta khia canh thtr hai cia cdc phuong 4n séng ché, sau
buéc xac dinh, béi thanh phin mang diéu khién, do chénh l&ch thoi gian At,
gilta tram déng bd hoa thr nhat va tram nguén theo ty, ta, t3, va t4, va trudc
budc gii, bai thanh phan mang diéu khién, At, dén tram dong bd héa thir nhat,
phucngphépnéycbnbaogénlca:buéc

thu nhan, bdi thanh phan mang diéu khién, thoi diém truyén ts va thoi
diém thu ts cta tin hiéu tham chiéu thtr ba ma dugc gii boi tram dong bd héa
thtr nhét t6i tram ddng bo héa thit hai va thoi didm truyén t; va thoi diém thu tg
cua tin hiéu tham chiéu tht tu ma duoc gui bdi tram dé)ng bo hoa thir hai dén
tram déng bo hoa thir nhit, trong do ts, ts, t7, va tg dugc bao cdo boi tram déng
bo hoa thtr nhét va tram dong bd héa thir hai;

x4c dinh, bdi thanh phin mang didu khién, d6 chénh 1&ch thoi gian At,
gitta tram dong bd hoa thir hai va tram dong bo héa thit nhét theo ts, te, t7, va ts;
va

guri, boi thanh phan mang didu khién, At, va At,, hodc At +At,, tbng ctia
At, va At, dén tram déng bo hoa thir hai, sao cho tram d@)ng bo hoa tha hai

diéu chinh thoi gian hién tai ctia tram dong bo hoa thi hai theo At, va At, hodc
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theo At, +At, .

Khia canh thir ba ctia cic phuong 4n sang ché boc 16 phuong phép dong
bd hoa lién tram khéc nita, phuong phap ndy bao gdm céc budc:

gui, bdi tram nguén, tin hiéu tham chiéu tht nhét t&i tram déng bd hoa
th(r nhat, va theo ddi tin hiéu tham chiéu thr hai dugc gui boi tram ddng bd
héa tht nhét;

thu nhéan, bdi tram nguén, d6 chénh léch thoi gian At, gilta tram déng bo
héa thr nhat va tram nguén, trong do At, dugc thu nhén bdi tram ngué)n, tram
ddng bo hoa thtr nhét, hodc thanh phdn mang didu khién theo thoi diém truyén
t; va thoi didm thu t, cla tin hiéu tham chiéu thir nhat va thoi diém truyén t; va
thoi diém thu t4 cda tin hiéu tham chiéu th hai; va

gui, bdi tram nguén, At dén tram déng bo hoa tha nhét, sao cho tram
ddng bd hoa thir nhét didu chinh thoi gian hién tai ctia tram dong bd hoéa thi
nhit theo At, .

Dua vao khia canh thir ba cua cac phuong an séng ché, theo cach thuc
hién c6 thé tha nhét cia khia canh thir ba cta céc phuong an séng ché, tin hiéu
tham chiéu tht hai mang thoi diém thu t, cta tin hiéu tham chiéu thir nhat va
thoi diém truyén t; cta tin hidu tham chiéu tha hai ma dugc ghi boi tram dong
bo hoa thir nhat, va budce thu nhan, boi tram ngudn, do chénh léch thoi gian At
gifta tram ddng bd hoa thir nhét va tram ngudn, bao gdm céc budc:

ghi, boi tram ngudn, thoi diém truyén t; cta tin hiéu tham chiéu thir nhét

va thoi diém thu t4 cua tin hiéu tham chiéu th hai; va
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thu nhéan, bdi tram nguén, dd chénh léch thoi gian At, gifta tram déng bo
héa thtr nhat va tram ngudn theo ty, t, t3, va ty.

Dua vao khia canh th@ ba cua cac phuong an sang ché, theo cach thuc
hién c6 thé th hai ctia khia canh thi ba ctia cac phuong an sang ché, bude thu
nhén, boi tram nguén, dd chénh léch thoi gian At, gilta tram dé)ng bo hoa thur
nhat va tram ngudn theo thoi diém truyén t; va thoi diém thu t, cta tin hiéu
tham chiéu tht nhat va thoi diém truyén t; va thoi diém thu ty cta tin hiéu tham
chiéu thtr hai, bao gdm céc bude:

ghi, béi tram ngudn, thoi diém truyén t; cta tin hiéu tham chiéu tht nhét
va thoi diém thu t, ca tin hiéu tham chiéu tht hai;

thu, bdi tram ngudn, ban tin thong béo thir nhit dugc gii béi tram dong
b6 héa thir nhét, trong d6 ban tin thong béo thir nhat mang thoi diém thu t; cta
tin hiéu tham chiéu tht nhit va thoi diém truyén t3 cua tin hiéu tham chiéu thu
hai ma dugc ghi bdi tram dong bd hoa thir nhét; va

thu nhan, boi tram ngudn, dd chénh 18ch thoi gian At, giita tram dong bd
héa tht nhit va tram nguén theo t, to, t3, va ts.

Dua vao mdt cach bét ky trong s6 khia canh thir ba dén céach thuc hién co
thé tha hai cua khia canh thir ba cia cdc phuong an séng ché, theo cach thuc
hién c6 thé thtr ba cta khia canh thir ba cia cac phuong an sang ché, budce gur,
boi tram nguén, At dén tram déng bo hoda thur nhét, sao cho tram déng bo hoa
thir nhét didu chinh thoi gian hién tai cta tram ddng bo hoa thir nhat theo At,,
bao gdém cac budc:

gtti, boi tram ngudn, ban tin théng bao thtr hai dén tram dong bd héa thir
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nhét, trong d6 ban tin thong bao thir hai mang At,, va ban tin thong bao thir hai
duoc st dung dé chi din tram dong bo héa thir nhat didu chinh thoi gian hién
tal cia tram déng bd hoa thr nhét theo At, .

Dua vao mot cach bat ky trong s6 khia canh thir ba dén cach thuc hién co
thé thir hai ctia khia canh thr ba clia cac phuong 4n séng ché, theo cach thuc
hién c6 thé thir tu ciia khia canh th ba ctia cac phuong an sang ché, buéce gii,
b1 tram ngué)n, At dén tram déng b0 hoa thi nhét, sao cho tram déng bd hoa
thir nhat didu chinh thoi gian hién tai cua tram dong bo hoa thir nhat theo At,,
bao gém budc:

bao cao, bdi tram nguén, At, t61 thanh phén mang diéu khién, sao cho
thanh phin mang didu khién gui At, dén tram dong bo héa thir nhét, va tram
ddng bo héa thtr nhét didu chinh thoi gian hién tai cia tram dong bd héa thu
nhét theo At, .

Khia canh thtr tu ctia cac phuong an sang ché b(f)cr 16 tram gdc, bao gom:

bd phan thu, dugc tao cAu hinh dé theo ddi tin hi¢u tham chiéu thir nhat
duch&ibéiﬁanlnguén;

bd phan gtri, duge tao cAu hinh dé gui tin hi¢u tham chiéu th hai t6i tram
nguén;

b phan thu nhan, duoc tao cau hinh dé thu nhén‘ d6 chénh 1éch thoi gian
At, gilta tram géc va tram nguén, trong d6 At, duogc thu nhéan boi tram géc,
Uanlnguén,hoécthmﬂlphﬁnrnang<ﬁéuidﬂéntheothanlséthéigknlﬂm&nhét
ciia tin hiéu tham chiéu thr nhat va tham sb thoi gian tht hai cda tin hiéu tham
chiéu tht hai, tham sé thoi gian thtr nhét bao gdm thoi diém truyén t; va thoi
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didm thu t, cta tin hiéu tham chiéu thtr nhat, va tham sb thoi gian tht hai bao
odm thoi diém truyén t; va thoi diém thu ty ctia tin hidu tham chiéu thir hai; va

bd phén didu chinh, dugc tao cdu hinh dé didu chinh thoi gian hién tai ctia
tram gdc theo At, .

Dua vao khia canh thr tu cda cadc phuong an sang ché, theo cach thuc
hién c6 thé tht nhit cta khia canh thi tu cia cic phuong 4n sang ché, bo phan
thu nhan duoc tao cAu hinh cu thé dé:

thu tham sb thdi gian thir nhét va tham sb thoi gian thtr hai ma duoc gti
b6i tram ngudn dudi dang tin hiéu tham chiéu va/hodc dudi dang ban tin théng
bdo, va thu nhan do chénh léch thoi gian At, gifta tram géc va tram ngu("in theo
tham s6 thoi gian thr nhit va tham sb thoi gian thi hai; hogc

thu d6 chénh 1éch thoi gian At, gitta tram géc va tram nguén ma duoc gui
bd1 tram nguén, trong do At, dugc thu nhan boi tram nguén theo tham sb thoi
gian thir nhat va tham s6 thoi gian tht hai vao ltc thu nhén tham s6 thoi gian
thir nhét va tham s thoi gian tht hai ma duge giri boi tram gbe duédi dang tin
hiéu tham chiéu va/hodc dudi dang ban tin thong bio; hodc

thu do chénh léch thoi gian At, gilta tram gbc va tram ngudn ma duge gui
boi thanh phan mang diéu khién, trong d6 At, duoc thu nhén béi thanh phan
mang diéu khién theo tham s6 thoi gian tha nhit va tham sd thoi gian thr hai
ma duoc bao cdo bdi tram nguén va tram géc, hoac At, dugc thu nhan béi tram
ngudn theo tham sb thoi gian thir nhat va tham s6 thoi gian thir hai vao Itc thu
nhan tham sb thoi gian thtr nhat va tham sd thoi gian thir hai ma duge gui béi

tram gbc dudi dang tin hiéu tham chiéu va/hodc dudi dang ban tin thong bo,
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va dugce bdo céo téi thanh phin mang diéu khién béi tram ngudn, hodc At,
duoc thu nhan boi tram géc theo tham sé thoi gian tha nhét va tham sb thoi
gian thtr hai vao lac thu nhan tham sb thoi gian thir nhat va tham s6 thoi gian
thtr hai ma duoc gii béi tram ngudn dudi dang tin hiéu tham chiéu va/hoic
duéi dang ban tin thong béo, va duoc bio cdo téi thanh phan mang didu khién
boi tram gdc.

Dua vao cach thuc hién c6 thé tha nhit cta khia canh thtr tu cia cac
phuong 4n sang ché, theo cach thuc hién c6 thé thi hai ctia khia canh thir tu
cla cac phuong 4n sang ché, tin hiéu tham chiéu thtr nhat mang thoi diém
Uuyéntlmh1ﬁnlﬂéuthan1dﬁéuthﬁrﬁﬁtnﬁiduqcghibéannlnguén,véb@
phén thu nhan dugc tao cAu hinh cu thé dé:

ghi thoi diém thu t cta tin hi¢u tham chiéu tht nhét va thoi diém truyén
t; clia tin hidu tham chiéu thtr hai;

thu ban tin thong bao tht nhit ma dugc gui boi tram nguon sau khi tram
ngudn thu tin hiéu tham chiéu thtr hai, trong d6 ban tin thong bao thtr nhét
mang thoi diém thu t; cta tin hiéu tham chiéu tht hai ma dugc ghi bdi tram
nguén;vé

xac dinh d6 chénh léch thoi gian At, gitta tram géc va tram ngué)n theo t,
ty, t3, va ty.

Dua vao cach thuc hién cé thé tht nhét cla khia canh thtr tuw cta céc
phuong an séang ché, theo cach thuc hién c6 thé thir ba cua khia canh thi tu
cﬁacécphuongénséngché,béphénthunh@aduqctaocéu}ﬁnhcuthédé:

ghi thoi diém thu t, cta tin hidu tham chiéu tht nhét va thoi diém truyén
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t; cla tin hiéu tham chiéu thtr hai;

thu ban tin thong bdo thd hai ma dugc gui bdi tram ngudn sau khi tram
ngudn thu tin hidu tham chiéu thi hai, trong d6 ban tin thong béo thtt hai mang
thodi diém truyén t; cta tin hiéu tham chiéu thir nhat va thoi diém thu t4 cta tin
hiéu tham chiéu thr hai ma dugc ghi bdi tram nguén; va

xac dinh d6 chénh Iéch thoi gian At, gilta tram géc va tram nguén theo t,
ty, t3, va ty.

Dua vao cach thuc hién c6 thé tha hai hodc tht ba cua khia canh thir tu
ctia cac phuong an sang ché, theo cach thuc hién cé thé thtr tu cta khia canh
thit tu cua céc phuong an sang ché, cach thirc cu thé cia budce xac dinh, béi bd
phéan thu nhan, do chénh léch thoi gian At gilta tram géc va tram nguén theo
ty, to, t3, va ty, la:

thu nhan d§ chénh l1éch thoi gian At, gita tram gbe va tram ngudn theo
cac cong thirc tinh t; + t4=tp + At,va t3 + tg + At, = t4, trong do At = [(t1 — t2) —
(t— t4)]/2; va tq 12 thoi gian trong d6 tin hiéu tham chiéu thi nhét hogc tin hiéu
tham chiéu thi hai duoc truyén giita tram gbc va tram ngudn.

Dua vao cach thuc hién cé thé thtr nhat ctia khia canh tht tu cia céc
phuong an sang ché, theo cach thuc hién ¢ thé thtr nam cua khia canh thu tu
cua cac phuong an sang ché, thoi diém truyén t, cla tin hiéu tham chiéu thir
nhét va thoi diém truyén t3 cua tin hiéu tham chiéu thtr hai dugc thong nhat
trudc bdi tram nguén va tram géc, va bo phéan thu nhén dugc tao cAu hinh cu
thé dé:

ohi thoi diém truyén t; cua tin hiéu tham chiéu thi nhat va thoi diém thu
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t, ctia tin hiéu tham chiéu thtr nhat, va thu nhan tri s t; — t; va

thu ban tin thong bao thtr ba ma duogc guri béi tram ngudn sau khi tram
ngudn thu tin hiéu tham chiéu thr hai, trong d6 ban tin thong bao thir ba mang
thoi diém truyén t; va thoi diém thu t4 cta tin hiéu tham chiéu thtr hai ma duoc
ghi bédi tram nguén, hodc ban tin théng bao thr ba mang tr1 sb t; — t4 dugc thu
nhan béi tram ngudn theo thoi diém truyén t; cta tin hiéu tham chiéu thir hai
va thoi diém thu ty ctia tin hiéu tham chiéu thir hai ma duge ghi; va xac dinh do
chénh léch thoi gian At, gitta tram géc va tram nguén theo tri s6 t3— t4, t3, Va ty
hoac theo tri 6t —tp va tri s6 t3— 1.

Dua vao cach thuc hién cé thé thttr nam cua khia canh tht tu cua cic
phuong an sang ché, theo cach thuc hién c¢6 thé thi sdu cta khia canh thir tu
cua cac phuong an sang ché, cach thuc cu thé cta budce xac dinh, boi bd phan
thu nhan, do chénh 1éch thoi gian At, gifta tram géc va tram nguén theo tri sd
t,—t, t3, va ty hodic theo tri s& t; — t, va tri s6 t3— 4, 1a:

thu nhan do chénh léch thoi gian At, gifta tram gbc va tram ngudn theo
cac cong thirc tinh t; + t4=t, + At,va t3 + ta + At,= ts, trong d6 A= [(t1 — &) —
(ts— 1,)]/2; va tq 12 thi gian trong d6 tin higu tham chiéu thi nhét hodc tin hiéu
tham chiéu thr hai duoc truyén gilra tram géc va tram nguén.

Dua vao cach thuc hién c6 thé thi nhat cia khia canh thtr tu cia cac
phuong 4n sang ché, theo cach thuc hién cé thé thir bay cua khia canh tht tu
cia cac phuong &n sang ché, tin hiéu tham chiéu thu hai mang thoi diém thu t,
cua tin hiéu tham chiéu tha nhét va thoi diém truyén t3 cua tin hi€u tham chiéu

thr hai ma dugc ghi boi tram géc, va bd phan thu nhén dugc tao c4u hinh cu
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thé dé:

thu ban tin thong bdo tht tu dugc guri boi tram ngudn, trong dé ban tin
thong bao thir tu mang do chénh I¢ch thoi gian At gilra tram gbc va tram
ngu(‘A)n; va

At, dugc thu nhan boi tram nguén theo tp, t3, va thoi diém truyén t; cua tin
hiéu tham chiéu thi nhét va thoi diém thu ty ctia tin higu tham chiéu thir hai ma
duoc ghi bdi tram nguon.

Dua vao cach thuc hién co thé thtt nhéat cta khia canh tht tu ctia céc
phuong an sang ché, theo cach thuc hién co thé th tim cta khia canh tht tu
cua cac phuong an sang ché, tin hiéu tham chiéu thtr hai mang thoi diém thu t,
clia tin hiéu tham chiéu thir nhat va thoi diém truyén t; cia tin hidu tham chiéu
thr hai ma dugc ghi bdi tram géc, va bd phén thu nhan duogc tao cu hinh cu
thé dé:

thu ban tin thong bao tht nim duoc gl boi thanh phdn mang diéu khién,
trong dé ban tin thong bdo tht nim mang do chénh léch thoi gian At, gitta
tram gbc va tram nguédn; va

At, dugc thu nhan boi tram nguén theo t,, t3, va thoi diém truyén t; cda tin
hiéu tham chiéu tht nhat va thoi diém thu t; cia tin hiéu tham chiéu thir hai ma
duoc ghi béi tram ngué)n, va duogc bdo cao tdi thanh phﬁn mang diéu khién bai
tram ngué)n.

Dua vao cach thuc hién c6 thé tht nhét cla khia canh thi tu cia céc
phuong &n sang ché, theo céch thuc hién c6 thé thi chin ctia khia canh tht tu
cda cac phuong an sang ché, bd phan thu nhan duogc tao cAu hinh cu thé dé:
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giri ban tin théng bao thi sau dén tram ngudn, trong dé ban tin théng bao
thtr s4u mang thoi diém thu t; cta tin hiéu tham chiéu thir nhat va thoi diém
truyén t; ctia tin hiéu tham chiéu thr hai ma dugc ghi boi tram géc; va

thu ban tin thong bao thu bay dugc gui bdi tram ngudn, trong dé ban tin
thdong bao thir bay mang do chénh léch thoi gian At gilta tram gbc va tram
ngudn; va

At, dugc thu nhén boi tram nguén theo ty, t3, va thoi diém truyén t; cda tin
hiéu tham chiéu thtr nhit va thoi diém thu t; cda tin hiéu tham chiéu thi hai ma
duoc ghi boi tram nguén.

Dua vao cach thuc hién c6 thé thtr nhat cta khia canh thr tu cua céc
phuong 4n sang ché, theo cach thuc hién c¢6 thé thd muoi clia khia canh thir tu
clia cac phuong an sang ché, bo phan thu nhan dugc tao cAu hinh cu thé dé:

thu ban tin thong béo tht tém duge gui béi thanh phan mang diéu khién,
trong d6 ban tin thong bao thr tiam mang do chénh léch thoi gian At, gifra tram
géc va tram nguén; va

At, duoc thu nhan boi thanh phan mang didu khién theo thoi diém truyén
t, va thoi diém thu t, ctia tin hiéu tham chiéu tht nhat va thoi diém truyén t; va
thdi diém thu t4 cta tin hiéu tham chiéu tht hai, trong do ty, ta, t3, va ty duogc
bao céo boi tram ngudn va tram gc.

Dua vao cach thuc hién cé thé thir nhat ctia khia canh tht tu cia céac
phuong 4n sang ché, theo cach thuc hién cé thé thtr mudi mot cua khia canh
thr tu ciia cadc phuong an sang ché, bd phan thu nhéan duogc tao cAu hinh cu thé
dé:
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gt ban tin thong bao thir chin dén tram ngudn, trong dé ban tin thdng bao
thtt chin mang thoi diém thu t, clia tin hidu tham chiéu thi nhét va thoi diém
truyén t; cla tin hiéu tham chiéu tht hai ma duoc ghi boi tram géc; va

thu ban tin thong bao tht mudi duge giri boi thanh phan mang didu khién,
trong d6é ban tin thong bdo thtr muoi mang do chénh léch thoi gian At, gifta
tram gbc va tram ngudn; va

At, dugc thu nhén boi tram nguén theo ty, t3, va thoi diém truyén t; cua tin
hiéu tham chiéu thi nhét va thoi diém thu t; cha tin hiéu tham chiéu thir hai ma
duoc ghi boi tram ngudn, va dugce bao cdo téi thanh phan mang diéu khién béi
tram nguén.

Dua vao cach thuc hién c6 thé thtr nhat cta khia canh tht tu cta céc
phuong an sang ché, theo cach thuc hién 6 thé thtt mudi hai cua khia canh thir
tu cda cac phuong én sang ché, bd phéan thu nhan duogc tao cAu hinh cu thé dé:

ghi thoi diém thu t cta tin hiéu tham chiu tht nhét va thoi diém truyén
t; clia tin higu tham chiéu thir hai;

thu thdi diém truyén t; ctia tin hiéu tham chiéu thi nhét va thoi diém thu ty
cua tin hiéu tham chiéu thtr hai ma duoc ghi béi tram nguén va dugc gui bdi
tram nguén & dang tin hi¢u tham chiéu va/hodc & dang ban tin thong bao;

xac dinh do chénh léch thoi gian At, gifta tram gbc va tram ngudn theo ti,
t,, t3, VA ts, VA bdo cdo dd chénh léch thoi gian At, t&i thanh phan mang diéu
khién; va

thu ban tin thdng bao thtt muoi mot duoc gui boi thanh phan mang diéu
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khién, trong d6 ban tin thong bao thir mudi mot mang At, .

Dua vao khia canh th tu cua cac phuong an sang ché, theo cach thuc
hién c6 thé tht mudi ba cta khia canh tht tu clia cac phuong an sang ché, bo
phan gui con dugc tao cau hinh dé: gui tin hiéu tham chiéu tht ba t6i tram gbe
khéc, va theo ddi tin hiéu tham chiéu thir tu dugc gii boi tram gbe khac; va

bd phan gui con duoc tao cAu hinh dé gul At dén tram géc khac, sao cho
tram gbc khéc didu chinh thoi gian hién tai ctia tram gbe khéc theo At, va do
chénh léch thoi gian At, gilra tram gbc khac va tram gbc, trong d6

At, dugc thu nhén bdi tram géc, tram géc khéac, hoac thanh phén mang
didu khién theo thoi diém truyén ts va thoi diém thu ts cia tin hidu tham chiéu
thtr ba va thoi diém truyén t; va thdi diém thu tg cta tin hiéu tham chiéu thir tu.

Dua vao khia canh thr tu cia cac phuong an séng ché, theo cach thuc
hién c6 thé th mudi bdn cia khia canh thir tu cta cac phuong an sang ché, bo
phén gui con dugc tao cAu hinh dé: gui tin hiéu tham chiéu thi ba t6i tram géc
khac, va theo dai tin hiéu tham chiéu tht tu duoc giri boi tram goc khéc; va

bd phan gui con dugce tao cdu hinh dé: bdo cdo At, t6i thanh phan mang
diéu khién, sao cho thanh phdn mang diéu khién gri At, va do chénh l1&ch thoi
gian At, gifta tram gbc khéc va tram gbc dén tram gdc khéc, va tram gbc khac
diéu chinh thoi gian hién tai cua tram géc khac theo At, va At,; hodc bdo cao
At, t6i thanh phan mang diéu khién, sao cho thanh phan mang diéu khién gui
At, +At, , tong clia At, va do chénh léch thoi gian At, gilta tram gbc khac va
tram gdc dén tram gbc khéc, va tram gbc khéc diéu chinh thoi gian hién tai cta

tram gdc khac theo At, +At, , trong d6
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At, dugc thu nhan boi thanh phén mang didu khién theo thoi diém truyén
ts va thoi diém thu ts cua tin hiéu tham chiéu thir ba va thoi diém truyén t; va
thoi diém thu tg cta tin hiéu tham chiéu thir tu, trong d6 ts, te, t7, va ts duoc bao
cao bdi tram géc va tram géc khac, hodc At, dugc thu nhén baéi tram géc theo
thoi diém truyén ts va thoi diém thu te clia tin hiéu tham chiéu thtr ba va thoi
diém truyén t; va thoi didm thu ts cta tin hiéu tham chiéu tha tu, va dugc béo
c40 &1 thanh phan mang diéu khién béi tram gbe.

Khia canh thtr nhét ctia cac phuong 4n sang ché boc 16 thanh phan mang
diéu khién, bao gom:

bo phan thu nhén, dugc tao cAu hinh dé thu nhan thoi diém truyén t; va
thoi diém thu t, cta tin hiéu tham chiéu thr nhat ma duoc giri boi tram nguon
t&i tram ddng bo héa thir nhét va thoi didm truyén t; va thoi diém thu ty cua tin
hiéu tham chiéu tht hai ma duge gui boi tram dong bo hoa thir nhat dén tram
nguén, trong do ty, ty, t3, va t4 duoc bdo cdo boi tram nguén va tram déng bo
héa thtr nhat;

bo phén xtr 1y, duoc tao cAu hinh dé x4c dinh do chénh léch thoi gian At,
gifra tram déng bo hoa tha nhét va tram nguén theo ty, t, t3, va ty; va

bd phan gti, duoc tao cAu hinh dé gui At, dén tram ddng bd héa thir nhat,
sao cho tram déng bo hoa thir nhét diéu chinh thoi gian hién tai cua tram déng
b hoa thir nhét theo At, .

Dua vao khia canh thu nhét cta cac phuong 4n sang ché, theo cach thuc
hién co thé thr nhat cia khia canh tha nhét cta cac phuong an sang ché, bd

phan thu nhan con dugc tao cdu hinh dé thu nhan thoi diém truyén ts va thoi
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didm thu t ctia tin hidu tham chiéu thtr ba ma dugc giri boi tram dong b héa
thir nhét téi tram ddng bd héa thir hai va thoi didm truyén t; va thoi diém thu t
clia tin hiéu tham chidu tht tu ma duoc gii boi tram dong bd hoa thi hai dén
tram déng bo hoa thu nhét, trong do ts, ts, t7, va ts duoc bdo cdo boi tram déng
bo hoéa tht nhat va tram dong bo hoéa thir hai;

bd phan xir Iy con duge tao cdu hinh dé xac dinh do chénh léch thoi gian
At, giita tram ddng bo hoa thit hai va tram dong b héa thir nhét theo ts, te, t7,
va tg; va

bd phan gui con dugc tao cAu hinh dé gui At, va At,, hodc At +At,, téng
cua At, va At, dén tram déng bd héa thir hai, sao cho tram déng bo hoa thur hai
diéu chinh thoi gian hién tai ctia tram déng bd hda thi hai theo At, va At, hodc
theo At, +At,.

Khia canh th{ sau cua cac phuong an sang ché boc 16 tram gde khéc, bao
génu

bo phan g, duge tao cAu hinh dé: gui tin hiéu tham chiu thir nhét t6i
tram ddng b héa thir nhat, va theo dai tin hidu tham chiéu thir hai duoc gui
boi tram ddng b héa th nhét;

bd phén thu nhan, duoc tao cdu hinh dé thu nhan do chénh léch thoi gian
At, gifta tram déng bo hoa thu nhét va tram géc, trong do At, dugc thu nhan
boi tram géc, tram déng bo hoa thu nhét, hodc thanh phén mang didu khién
theo thoi diém truyén t; va thoi diém thu t, cia tin higu tham chiéu tht nhat va

thoi diém truyén t; va thoi diém thu t4 cia tin hidu tham chiéu thi hai; va
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bd phan gtti, duge tao cAu hinh dé gii A, dén tram dong bd hoa thir nhat,
sao cho tram dong bd héa thi nhét diéu chinh thoi gian hién tai cua tram dong
bo héa thir nhét theo At, .

Dua vao khia canh thr sdu cia cac phuong an sang ché, theo cach thuc
hién c6 thé tha nhit cua khia canh thtr sdu cia cdc phuong an sang ché, tin
hiéu tham chiéu th@ hai mang thoi diém thu t, cta tin hiéu tham chiéu tht nhat
va thoi diém truyén t; cua tin hiéu tham chiéu thr hai ma dugc ghi bdi tram
ddng b hoa thtt nhat, va bd phan thu nhin dugce tao cau hinh cu thé dé:

ghi thoi didm truyén t; cta tin hiéu tham chiéu thir nhat va thoi diém thu
t4 ctia tin hiéu tham chiéu thi hai; va

thu nhan do chénh l&ch thoi gian At, giita tram dong bd héa thi nhat va
tram gbc theo ti, to, t3, va ta.

Dua vao khia canh thir sdu ctia cac phuong 4n sang ché, theo cach thuc
hién c6 thé thir hai ctia khia canh thtr séu cia cac phuong an sang ché, bd phén
thu nhan duoc tao ciu hinh cu thé dé:

ohi thoi didm truyén t; cta tin hiéu tham chiéu tht nhat va thoi diém thu
t, cla tin hiéu tham chiéu tht hai;

thu ban tin thong béo thir nhét duoc giri boi tram dong bo héa thir nhat,
trong do ban tin thong bao thir nhat mang thoi diém thu t, cta tin hiéu tham
chiéu thtr nhét va thoi diém truyén t; cta tin hiéu tham chiéu thtr hai ma dugc
ghi boi tram dong bo hoa thi nhat; va

thu nhan dd chénh léch thoi gian At, gilta tram déng bo hoa tha nhét va
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Hanlgéctheothtbtg,vét$

Dua vao mot cach bat ky trong sb khia canh thtr sau dén céch thuc hién
¢6 thé thr hai cta khia canh th( sau ctia cac phuong én sang ché, theo cach
thuc hién cé thé thir ba cua khia canh thtr sau cia cac phuong an sang ché, bd
ph@ng&iduqctaocéulﬁnhcuthédé:

otri ban tin thong bao tht hai dén tram ddng bo hoa thi nhat, trong d6 ban
tin thong bao thir hai mang At,, va ban tin thong bao thir hai dugc st dung dé
chi dan tram déng bo hoda thu nhét diéu chinh thoi gian hién tai cua tram déng
b héa thir nhat theo A, .

Dua vao in{)t cach bat ky trong s6 khia canh thtr sau dén céch thuc hién
c6 thé tha hai cta khia canh thtr sdu clia cdc phuong an sang ché, theo cach
thuc hién cé thé thir tu cua khia canh thr sdu cda cic phuong an sang ché, bo
phan gui dugc tao cAu hinh cu thé dé:

b4o cdo At, téi thanh phan mang didu khién, sao cho thanh phin mang
didu khién giri At, dén tram ddng bd héa thir nhét, va tram dong b hoa thir
nhit didu chinh thoi gian hién tai cta tram déng bo hoa thi nhat theo A, .

Trong cac phuong an sang ché, tram dong bo hoa thir nhét ¢6 thé theo dai
tin hiéu tham chiéu thr nhat duoc gui boi tram nguén, gi tin hiéu tham chiéu
thir hai dén tram ngudn, va thu nhan do chénh léch thoi gian At, giita tram
déng b@ﬁhéathﬁfnhétvé'Uanlnguén,Uong do At, dugc thu nhan bdi tram
déng bo hoa thi nhét, tram nguén hodac thanh phé”m mang diéu khién theo tham
s6 thoi gian thir nhét cua tin hiéu tham chiéu thi nhat va tham s6 thoi gian thu
hai cua tin hiéu tham chiéu tha hai; va hon nita, tram déng bo hoa thu nhét
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diéu chinh thoi gian hién tai cia tram dong bd hoa thir nhat theo At,. Diéu nay
6 thé nang cao dg chinh xac cua su déng bd hoa gilra cac tram, va thuc hién
su déng bd hoa thoi gian tuyét dbi gilta cac tram.
M6 ta viin tit cac hinh vé

Dé mé ta cac giai phap k¥ thuat trong cac phuong én sdng ché mot cach
rd rang hon, phan duéi diy mé ta vin tét cac hinh v& kém theo can dé mo ta
cac phuong an. Rd rang la, cac hinh vé kém theo trong phan mé ta dudi day
chi thé hién mot vai phuong an ctia sang ché, va ngudi co hiéu biét trung binh
trong linh vuc k¥ thudt tuong Gng co thé van suy ra cac hinh v& khac tir cac
hinh v€ kém theo nay ma khong can céac su nd luc sang tao.

Fig.1 1a so dd cua trudng hop tmg dung ctia phuong phap dong b hoéa
lién tram duoc boc 16 trong mot phuong an sang ché;

Fig.2 1a so db cua truong hop Gng dung clia phuong phap ddng bo hoa
lién tram duoc bdc 10 trong mot phuong an sang ché;

Fig.3 la so dd cua truong hop tmg dung ctia phuong phap dong bo hoa
lién tram duoc bdc 10 trong mot phuong an sang ché;

Fig.4 1a so dd cla trudng hop Umg dung ciia phuong phap dong bo hoéa
lién tram duoc boc 10 trong mot phuong an sang ché;

Fig.5 la luu d6 gian lugce cia phuong phap ddng bo hoéa lién tram duoc
boc 16 trong mdt phuong an sang ché;

Fig.6 1a luu dd gian luoc ctia phuong phip ddng bo hoa lién tram khéc

duoc boc 16 trong mot phuong 4n sang ché;
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Fig.7 1a luu dd gian luge cua phuong phap dong bd héa lién tram khac
nita dugc bdc 10 trong mot phuong 4n sang ché;

Fig.8 la luu d6 gian lugc cua phuong phap dong bd hoa lién tram khac
nita dugce bdc 10 trong mot phuong an sang ché;

Fig.9 1a luu dd gian luge cta phuong phap dong b hoa lién tram khéc
ntta dugce bdc 10 trong mot phuong an sang ché;

Fig.10 14 so dd clu trac gian lugce cua tram géc dugc boc 10 trong mot
phuong 4n sang ché;

Fig.11 13 so do céu trac gian lugc cua thanh phan mang didu khién dugc
boc 16 trong mdt phuong an sang ché; va

Fig.12 1a so dd cAu tric gian lugc cua tram géc khac dugc bdc 16 trong
mot phuong an sang ché.
MG ta chi tiét sang ché

Phan duéi ddy md ta ro rang va day du cac giai phap k¥ thuét trong cac
phuong an sang ché dua vao cac hinh v& kém theo trong cdc phuong an sang
ché. R rang 13, cac phuong an dugc md ta chi la mot vai phuong an thay vi tat
ca cac phuong an sang ché. Tét ca cac phuong an khic dugc thu nhén boi
ngudi ¢ hiéu biét trung binh trong linh vuc k§ thuat tuong ting dua vao céc
phuong an sang ché ma khong co6 céc su nd luc sang tao sé& nam trong pham vi
bao ho cua sang ché.

Céc phuong an sang ché boc 16 phuong phap dong bo hoa lién tram, tram

goc, va thanh phan mang di€u khién, dé nang cao do chinh xéac cua sy dong bo
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héa gifta cac tram, va thuc hién su dé)ng bd hoa thoi gian tuyét débi gilta cac
tram. Phan dudi dy 1a cac phdn mo ta chi tiét riéng biét.

Cac giai phap k¥ thuat trong cac phuong an sang ché c6 thé duoc ap dung
cho cac hé théng truyén thong khéac nhau, vi du, hé thdng truyén théng di dong
toan cau (Global System for Mobile communications - GSM), hé thng da truy
nhap phan chia theo ma (Code Division Multiple Access - CDMA), hé théng
da truy nhap phéin chia theo ma dai rong (Wideband Code Division Multiple
Access - WCDMA), hé thdng dich vu radio géi chung (General Packet Radio
Service - GPRS), hé théng phat trién dai han (Long Term Evolution - LTE), hé
théng song céng phan chia theo tan s6 LTE (Frequency Division Duplex -
FDD), hé thdng song cong phan chia theo thoi gian LTE (Time Division
Duplex - TDD), va hé théng vién thong di dong toan cau (Universal Mobile
Telecommunications System - UMTS) hodc kha nang tuong tac toan cau doi
v6i truy nhap vi song (Worldwide Interoperability for Microwave Access -
WiMAX).

Céc tram dong bo hoa va tram ngudn trong cac phuong an sang ché c6 thé
1a cac tram thu phat gbc (Base Transceiver Station - BTS) trong GSM hoic
CDMA, c6 thé la cac NodeB (NodeB - NB) trong WCDMA, hodc ¢6 thé 1a cac
NodeB phat trién (Evolved NodeB - eNB) trong LTE.

Céc giai phap k¥ thuat trong cac phuong an sang ché c6 thé duoc sir dung
gifta cac tram 16n va nho hoac gitra cac tram nho (bao gbém cac tram nhé trong
nha).

Trong cac phuong an sang ché, tram ngudn 1a tram dung lam tham chiéu
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thoi gian, va cac tram dong bd héa (nghia 13, tram dong bd hoa thir nhat va
tram ddng bd héa thir hai) 14 cac tram ma diéu chinh thoi gian bang céach sir
dung thoi gian cua tram nguén lam tham chiéu.

Trong cic phuong 4n sang ché, mot loai cta cac tin hiéu tham chiéu
(nghia 13, tin hiéu tham chiéu thir nhat, tin hiéu tham chiéu th@ hai, tin hiéu
tham chiéu th(r ba, va tin hiéu tham chiéu thr tu) bao gébm nhung khong gidi
han & tin hiéu tham chiéu 6 cu thé (Cell Reference Signal - CRS), tin hiéu
tham chiéu dinh vi (Positioning Reference Signal - PRS), va tin hiéu tham
chiéu théng tin trang thai kénh (Channel State Information Reference Signal -
CSI-RS).

Trong ban md ta, cac diém yéu cau bao ho, va cac hinh v& kém theo cla
sang ché, cac thuat nglr chéng han nhu "thu nhét", "thr hai", "th ba", va "tha
tu" duoc dung dé phan biét giita cac ddi tuong khac nhau, ma khong thé hién
tht tu cu thé. Ngoai ra, cac thuat ngit "bao gom", va bat ky céac bién thé khac
ctia nd duge dung dé bao ham sy bao gdm khoéng loai trr. Vi du, quy trinh xt
1y, phuong phép, hé théng, san phdm, hodc thiét bi ma bao gdm chudi cac
budc hodc cac bd phan khong gidi han & cac budce hodc cac bo phan duoc liét
ké, ma con bao gébm mdt cach tiy y budc hodc bd phan khong duge liét ké
hodc con bao gdbm mdt cach tiy y budce hodc bo phan khéng tach rdi khac cua
quy trinh xu ly, phuong phap, san pham, hodc thiét bi.

Céc phuong an sang ché boc 16 cac so dd ctia bon truong hop tng dung
co ban ctia phuong phap dong bo héa lién tram. Trudng hop tng dung duoc

thé hién trén Fig.1 bao gdm tram ngudn va tram dong bo hoa thir nhat. Truong
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hop tng dung duoc thé hién trén Fig.2 bao gdm tram ngudn, tram dong bo hoa
thir nhét, va thanh phin mang didu khién. Truong hop tng dung duge thé hién
trén Fig.3 bao gém tram nguén, tram déng bd hoa thr nhit, va tram déng bo
héa tha hai. Truong hop tng dung dugc thé hién trén Fig.4 bao gbém tram
ngudn, tram ddng bd hoa thir nhét, tram déng bo héa thir hai, va thanh phan
mang diéu khién.

Dua vao Fig.5, Fig.5 1a luu d6 gian luogc ctia phuong phap dong bo hoa
lién tram duoc bdc 16 trong mot phuong an sang ché. Phuong phap dong bd
héa lién tram dugc mé ta theo phuong an nay chu yéu duge mé ta cho phia
tram ddng b hoa thir nhat va bao gdm céc budc sau.

S101. Tram ddng bd hoa thtr nhét theo dbi tin hiéu tham chiéu tht nhat
dugc gui boi tram nguén, va gui tin hiéu tham chiéu th( hai toi tram nguén.

Theo mdt vai cach thuc hién kha thi, thanh phdn mang diéu khién tai 16p
phia trén cua hé théng truyén thong c6 thé giri cac 1énh kich hoat dong bd dén
tram nguén va tram déng bo hoa thur nhat mét cach dinh ky. Cac l1énh kich
hoat déng bo duoc s dung dé kich hoat tram nguén va tram d@)ng bo hoa tha
nhAt dé bét dau thuc hién cac hoat dong lién quan ctia su dong bo thoi gian.

Thanh phan mang diéu khién bao gdm nhung khong gidi han & nut hoat
dong, quan ly, va duy tri (Operation Administration and Maintenance - OAM),
thuc thé quan 1y di déng (Mobility Management Entity - MME), hé théng quan
ly mang (Network Management System - NMS), hé théng quéan ly thanh phan
(Element Management System - EMS), hoac tuong tu.

Theo mot vai cach thuc hién kha thi, theo cach khac, tram nguén va tram
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ddng b hoa thir nht c6 thé thdng nhét trudc nho tin s dong bo hoa, nghia 1a,
c4 hai bén thuc hién mot cach dinh ky su dong bo thoi gian theo tan s6 dong
bo hoa duge théng nhét trude. Trong trudng hop niy, hodc mét trong hai bén
da nhan biét dugc thoi diém ma tai d6 bén con lai giri tin hiéu tham chiéu.

Theo mot vai cach thuc hién kha thi, theo cach khac, tram nguén va tram
dong bd hoa thtr nhat c6 thé thuc hién sy ddng bo thoi gian khi sy loai trir xuat
hién trong khoang thoi gian thiét dat trude (vi du, 24 tiéng), vi du, khi s lan
ma trong d6 16i thu hodc gui dit liéu xuét hién 16n hon hoic b'fmg tri sO cu thé.

Can luu y 12 khong ¢6 gi6i han dugc thiét dat cho diéu kién (hodc 1y do)
dé kich hoat sy dong b thoi gian gitta tram ngudn va tram dong bd hoa thir
nhét theo phuong 4n nay clia sing ché.

Can dugc 1am 13 rang sd luong cu thé cla cac tai nguyén vat ly can duoc
chiém git khi tin hiéu tham chiéu dugc gui. Tai nguyén vat Iy ¢6 thé bao gom
tai nguyén mién thoi gian, tai nguyén mién tin sb, tai nguyén mién khong gian,
va tai nguyén ma. Tai nguyén mién thoi gian dugc xac dinh boi s6 khung, sb
khung con, va dich vi khung con bén trong. Tai nguyén mién tan sb c6 thé 1a
song mang phu hozc khdi tai nguyén (Resource Block - RB). Tai nguyén mién
khéng gian bao gdm thong tin tai nguyén chéng han nhu céc cau tric khong
gian da anten khac nhau va phan cap khong gian. Ngoai ra, cac tai nguyén vat
Iy cu thé ma gitp lam khép tin hiéu tham chidu ¢6 thé dugc thdng nhat trude
boi tram ngudn va tram dong bd hoa thir nhét va cu thé 1a bao gdm cac truong
hop sau:

(1) Céc tai nguyén vat Iy cu thé can dé gui tin hiéu tham chiéu co thé
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duoc thdng nhét truée hodc dugc quy dinh trude gitta tram ngudn va tram
ddng bd hoa thtr nhat. Céc tin hiéu tham chiéu cua loai dua ra duoc giti chi béi
c4c tai nguyén vat 1y cu thé. Thong tin ndy co thé duoc phat rong boi thanh
phin mang didu khién (vi du, OAM, MME, NMS, hoic EMS), hodc ¢ thé
duoc théng nhét trudce gitra tram ngudn va tram dong bo hoa thir nhét.

(2) Thanh phan mang diéu khién (vi du, OAM, MME, NMS, hogc EMS)
phan phéi, theo yéu cu dich vu, cac tai nguyén vat ly cu thé can dé gui tin
hiéu tham chiéu, va cac tai nguyén vat Iy cu thé c6 thé duoc glii cing véi hodc
tach biét v6i chi din kich hoat dong bd hoa dugc phan phdi.

(3) Mot vai tin hiéu tham chiéu ma ban than ching mang céc dinh nghia
vé céc tai nguyén vat ly can dé gui cac tin hidu tham chiéu. Thong tin nay
thuong duogc biét dén cho toan bo mang.

Cu thé 1, khi diéu kién xuat hién ma c6 kha nang kich hoat su dong bo
thoi gian gilta tram nguf‘m va tram déng bo hoda thi nhét, tram nguén 6 thé
dAu tién giri tin hiéu tham chiéu th&r nhat dén tram dong bd hoéa thir nhat bang
cach str dung cdc tai nguyén vat ly ma trung khop tin hiéu tham chiéu thir nhét.
Déng thoi, tram ddng bd hoa thi nhét ¢6 thé giri tin higu tham chiéu thtr hai
dén tram ngudn bang cach st dung cac tai nguyén vat Iy ma trung khép tin
hiéu tham chiéu tht hai.

Can duoc lam rd ring tin hiéu tham chiéu thi hai va tin hiéu tham chiéu
th nhit c¢6 thé 1a cac tin hiéu tham chiéu cua cung loai, vi du, déu la cac CRS;
hodc ¢6 thé la cac tin hiéu tham chiéu cua céc loai khac nhau, vi du, tin hiéu

tham chiéu tht nhat 1a CRS, va tin hiéu tham chiéu tht hai 1a CSI-RS.
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Ngoai ra, khong c6 gidi han dugc thiét dat cho trinh tu gt tin hiéu tham
chiéu thir nhét boi tram ngudn va gui tin hiéu tham chiéu tht hai bdi tram
ddng bd hoa thir nhét. Diéu nay cé nghia 1a cac trudong hop sau co thé duoc
bao goém:

(1) Tram ngudn va tram ddng bd hoa thir nhat gui tin hiéu tham chiéu vai
nhau mot cach dong thoi.

(2) Tram ngudn dau tién gui tin hiéu tham chiéu tha nhit dén tram dong
b6 hoa thi nhét, va tram ddng bd héa thir nhét ¢6 thé giri tin higu tham chiéu
th hai dén tram nguén trude khi hodc sau khi thu tin hiéu tham chiéu thu
nhét.

(3) Tram ddng b héa thir nhat dau tién gui tin hidu tham chiéu thé hai
dén tram nguén, va tram nguén 6 thé gui tin hiéu tham chiéu thtr nhét dén
tram ddng bd hoa thir nhat trude khi hodc sau khi thu tin hiéu tham chiéu thu
hai.

Can luu v 13, khi & trang théi theo ddi tin hidu tham chiéu tht nhat dugc
gri béi tram ngudn, tram ddng bd hoa thir nhét s& dimg gui tin hidu t6i thiét bi
ngudi dung (User Equipment - UE), dé tranh gy trd ngai cho viéc thu cua tin
hiéu tham chiéu thtr nhat béi tram ddng b héa thi nhat.

UE theo phuong &n nay cua sang ché bao gdm thiét bi dau cubi
(Terminal), tram di dong (Mobile Station - MS), thiét bi dau cudi di dong
(Mobile Terminal), hodc tuong tu. UE ¢6 thé truyén thong véi mot hodc nhiéu
mang 161 bang cach si dl_mg mang truy nhédp radio (Radio Access Network -
RAN). Vi du, UE c6 thé la dién thoai di dong (ma c6 thé cling duoc goi 1a dién
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thoai "té bao"), may tinh cé thiét bj diu cudi di dong, hoac tuong tu, hoac UE
c6 thé 1a thiét bi di dong loai xach tay, bé ti, cAm tay, may tinh lap sin, hodc
dugc lip trén xe, ma co thé trao dbi giong néi va/hodc dit liéu véi mang truy
nhap radio.

S102. Tram ddng bd hoa thi nhit thu nhan do chénh léch thoi gian At
gita tram ddng bd héa thi nhét va tram nguon.

At, cO thé duoc thu nhan boi tram d(“)ng bo hoa thu nhét, tram nguén, hodc
thanh phan mang diéu khién theo tham sb thoi gian tht nhét ctia tin hiéu tham
chiéu thtr nhét va tham sb thoi gian tht hai cua tin hiéu tham chiéu tha hai,
tham sb thoi gian tha nhét bao gém thoi diém truyén t; va thoi diém thu t, cta
tin hiéu tham chiéu thi nhét, va tham sb thoi gian thir hai bao gom thoi diém
truyén t; va thoi diém thu t4 clia tin hidu tham chiéu thir hai.

Céch tinh toan cu thé ddi véi do chénh 1éch thoi gian At, gitra tram dong
bo héa thir nhét va tram ngudn c6 thé 13: gia thiét rang thoi gian ma trong do
tin hiéu tham chiéu th(r nhat hodc tin hiéu tham chiéu thir hai duogc truyén gilra
tram ddng bd héa thir nhat va tram nguodn 14 ty, do chénh l1&ch thoi gian At
gifta tram déng bo hoa thur nhét va tram nguén c6 thé duoce thu nhéan theo cac
cong thirc tinh t; + ty =1t + At,va t3 + tg+ At, = ts, trong dé At,= [(ti — 1) — (3 —
ts)]/2.

Trong subt thoi gian thuc hién cu thé, trong truong hop ung dung dugc
thé hién trén Fig.1, tram ddng bd hoa thtr nhat ¢6 thé thu tham sb thoi gian tha
nhét va tham sé thoi gian thr hai ma dugc gl boi tram ngudn dudi dang tin

hiéu tham chiéu va/hodc dudi dang ban tin thong bdo, va thu nhan do chénh
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léch thoi gian At, giita tram ddng bd héa thir nhét va tram ngudn theo tham sb
thoi gian thir nhat va tham sé thoi gian thir hai bang cach st dung cong thirc
tinh At, = [(t1—t2) — (t3 —t4)]/2.

Theo cach khac, trong truong hop ung dung dugce thé hién trén Fig.1,
tram ddng bd hoa thtr nhét thu do chénh l&ch thoi gian At, gitra tram dong bd
héa tht nhat va tram nguén ma dugc gui bdi tram nguén, trong do At, duogc
thu nhan boi tram ngudn, bang cach st dung cong thire tinh At, = [(t1 — t) — (3
— 4)]/2, theo tham s6 thoi gian thw nhét va tham sé thoi gian thtr hai vao luc
thu nhan tham sb thoi gian thtr nhit va tham s6 thoi gian thi hai ma duoc gt
bdi tram dong bd héa thir nhat dudi dang tin hidu tham chiéu va/hodc dudi
dang ban tin thong béo.

Theo cach khac, trong truong hop tng dung duoc thé hién trén Fig.2,
tram ddng bd héa thr nhét thu do chénh 1éch thoi gian At, gilta tram dong bd
hoa thtr nhat va tram ngudén ma dugc gl bdi thanh phan mang diéu khién,
trong d6 At, dugc thu nhan béi thanh phan mang diéu khién, bang cach st
dung cbng thurc tinh At, = [(t; — t2) — (t3 — t4)]/2, theo tham s6 thoi gian thir nhét
va tham s thoi gian thr hai ma dugc bao cdo boi tram nguén va tram déng bo
hoa thtr nhét, hodc At, dugc thu nhan boi tram ngudn, bang cach sir dung cong
thtte tinh At,= [(t; — t2) — (3— t4)}/2, theo tham s thoi gian tha nhat va tham s6
thoi gian tht hai vao lac thu nhan tham sb thoi gian thir nhat va tham sé thoi
gian tht hai ma dugc gii bdi tram dong bo héa thir nhat dudi dang tin higu
tham chiéu va/hodc dudi dang ban tin thdong bdo, va dugc bdo cao to1 thanh

phin mang diéu khién boi tram ngudn, hodc At, duge thu nhan béi tram dong

-41-



33465

bd hoa thr nhét, bang cach st dung cong thic tinh At = [(t — ) — (5 — t)]/2,
theo tham sd thoi gian thi nhét va tham s thoi gian tht hai vao ltc thu nhén
tham sb thoi gian thir nhat va tham sb thoi gian thit hai ma dugc gl bdi tram
nguén dudi dang tin hi€u tham chiéu va/hodc dudi dang ban tin thong bao, va
duoc béo co t6i thanh phan mang didu khién boi tram dong bo héa thir nhat.

$103. Tram ddng bd héa thir nhét didu chinh thoi gian hién tai cta tram
ddng bd hoa thir nhét theo At, .

Trong subt thoi gian thuc hién cu thé, sau khi thu nhan do chénh léch thoi
gian At, gilta tram dong bd hoa thir nhat va tram ngudn, tram dong bd héa thu
nhat ¢6 thé didu chinh thoi gian hién tai cta tram dong bd hoa thir nhat bang
At,, sao cho tram ddng bo hoa thir nhit duy tri su dong bd hoa tuyét déi vé thoi
gian voi tram ngudn.

Can duoc 1am rd réng, sau khi thu nhan d6 chénh léch thoi gian At, gifta
tram dff)ng bo hoa th nhét va tram nguén, tram déng bd hoa tha nhét s& cling
didu chinh thoi gian dung dé giri tin hidu t6i thiét bi nguoi dung UE. Diéu
chinh, bdi tram ddng bd héa thtr nhét theo At,, thoi gian dung dé gui tin hidu
t6i UE ¢6 thé 1a trude khi hodc sau khi diéu chinh thoi gian hién tai cua tram
ddng bd hoa thir nhat. Khong c6 gidi han dugc thiét dit cho trinh tu diéu chinh
theo phuong an nay cua sang ché.

Theo phuong an nay cua sang ché, tram ddng bd héa thir nhét c6 thé theo
dai tin hiéu tham chiéu thir nhat dugc gui boi tram ngudn, giri tin hiéu tham
chiéu tha hai dén tram nguén, va thu nhan do chénh léch thoi gian At, gilia

tram déng bd hoa thir nhét va tram nguén, trong d6 At, duogc thu nhan boi tram
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ddng bd hoéa thir nhat, tram ngudn hozc thanh phan mang diéu khién theo tham
sb thoi gian thtt nhat cta tin hiéu tham chiéu thi nhat va tham sb thoi gian thi
hai ctia tin hiéu tham chiéu tht hai; va hon nita, tram déng bo hoa thu nhét
didu chinh thoi gian hién tai cta tram ddng bd hoa thi nhét theo At,. Didu nay
6 thé nang cao do chinh xéc cua su dé)ng bd hoa gitta cac tram, va thuc hién
su dong bd héa thoi gian tuyét dbi gitra cac tram.

Dua vao Fig.6, Fig.6 1a luu dd gian luge cta phuong phap dong bd hoéa
lién tram khac dugc bdc 16 trong mot phuong an sang ché. Phuong phap dong
bo hoéa lién tram duoc mo ta theo phuong 4n nay chu yéu duoc mé ta cho phia
tram ddng bo hoa thir nhét va bao gdm cac bude sau.

$201. Tram ddng bd héa thtt nhét theo ddi tin hiéu tham chiéu thtr nhét
duqcg&ibéiﬁanlnguén,Vég&iﬁnlﬂéuthanldﬁéuthﬁ}uﬁtéinanlnguén.

Cu thé 13, khi didu kién xuét hién ma c6 kha ning kich hoat su dong bd
thoi gian gitra tram ngudn va tram dong bd hoa thi nhat, tram ngudn co thé
dau tién gui tin hiéu tham chiéu tht nhat dén tram dong bd hoa tht nhat bang
cach st dung c4c tai nguyén vét ly ma trung khép tin hiéu tham chiéu thir nhét.
Péng thoi, tram ddng bd hoa thir nhét c6 thé gii tin higu tham chiéu thir hai
dén tram ngudn bang cach st dung cac tai nguyén vét ly ma trung khép tin
hi¢u tham chiéu thir hai.

Cin duoc 1am 16 ring tin hidu tham chiéu thir hai va tin higu tham chiéu
thir nhit c6 thé 13 céc tin hiéu tham chiéu cta cung loai, vi du, déu la cac CRS;
hodc ¢6 thé 1a cac tin higu tham chiéu ctia cac loai khac nhau, vi du, tin hiéu

tham chiéu thtr nhat 13 CRS, va tin hiéu tham chiéu thtr hai 1a CSI-RS.
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Ngoai ra, khong ¢6 gi6i han dugc thiét dit cho trinh tu gui tin higu tham
chiéu tht nhat béi tram nguén va gui tin hiéu tham chiéu thtr hai boi tram
ddng bd hoa thir nhét.

$202. Tram ddng bd hoa thir nhét ghi thoi diém thu t, cla tin higu tham
chiéu tha nhat va thoi didm truyén t; cta tin hiéu tham chiéu tha hai, va thu
ban tin théng bao thir nhit ma duoc gui boi tram ngudn sau khi tram ngudn thu
tin hiéu tham chiéu thtt hai, trong dé ban tin théng bao thir nhat mang thoi
diém thu t4 cta tin hiéu tham chiéu tht hai ma duoc ghi bdi tram nguén, va tin
hiéu tham chiéu thtt nhit mang thoi diém truyén t; cta tin hiéu tham chiéu thir
nhét ma dugc ghi béi tram ngudn.

S203. Tram d(‘3ng bd hda tha nhat xac dinh do chénh léch thoi gian At
gilra tram déng bd hoa thi nhat va tram nguén theo ty, ty, t3, va ty.

Cu thé 13, tram ddng bd héa thir nhét ghi thoi diém thu t, cua tin higu
tham chiéu thr nhat va thoi diém truyén t3 cda tin hiéu tham chiéu tha hai, va
tram ngudn ghi thoi diém truyén t; cla tin hidu tham chiéu thér nhat va thoi
diém thu t; cda tin hiéu tham chiéu thir hai.

Hon nftta, trong truong hop tng dung duoc thé hién trén Fig.1, tin hiéu
tham chiéu thtt nht c¢6 thé mang thoi diém truyén t; cta tin hidu tham chiéu
thtt nhat ma duge ghi boi tram ngudn, va tram dong bd hoa thir nhat thu ban
tin théng bao thtr nhat ma duoc gui boi tram ngudn, bang cach st dung giao
dién chéng han nhu giao dién X2 hodc giao dién S1, va sau khi thu tin hiéu
tham chiéu thér hai. Ban tin thong bdo thir nhat mang thoi diém thu t cta tin

hiéu tham chiéu thir hai ma duoc ghi béi tram ngudn. Do d6, tram dong bd hoa
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th nhat c6 thé thu nhan thoi diém truyén t; va thoi diém thu t, cia tin higu
tham chiéu thtr nhat va thoi didm truyén t; va thoi diém thu ty cta tin higu tham
chiéu th(t hai, va hon nita, tram ddng bd hoa thir nhét c6 thé thu nhan dé chénh
1éch thot gian At, gitra tram ddng bod hoa thir nhit va tram nguon theo cac cong
thitc tinh t; + tg = t, + At,va 3+ tg+ A, =ty bang cach sir dung ti, t, t3, va ts,
trong dé At,= [(t; — t2) — (t3 — t4)]/2; va tq 14 thoi gian trong d6 tin hi¢u tham
chiéu thtr nhét hodc tin hidu tham chiéu tht hai duoc truyén gitta tram dong bo
hoéa thir nhat va tram ngudn.

Theo mot vai cach thuc hién kha thi, trong truong hop tng dung dugc thé
hién trén Fig.1, tram ddng bd hoa thir nhat c6 thé thu ban tin thong bao thir hai
duoc gui boi tram ngudn, bang cach s dung giao dién chang han nhu giao
dién X2 hodc giao dién S1, va sau khi thu tin hiéu tham chiéu thr hai. Ban tin
thong bao thir hai mang thoi diém truyén t; cua tin hiéu tham chiéu thir nhét va
thoi diém thu ty cta tin hiéu tham chiéu thu hai ma duoc ghi bdi tram nguén.
Hon nita, tram dong bd hoa thtr nhit ¢6 thé xac dinh do chénh 1&ch thoi gian
At, gilta tram ddng bd héa thir nhét va tram ngudn theo ty, t, t3, va ty bang cach

sir dung cong thie tinh At, = [(ti —t2) — (t3 — t4)]/2.

Theo mot vai cach thuc hién kha thi, trong truong hop tmg dung dugc thé
hién trén Fig.1, tram nguén va tram déng bo hoa thu nhét c6 thé théng nhat
truée nho thoi diém truyén t; cta tin hidu tham chiéu thir nhat va thoi diem
truyén t; cla tin hiéu tham chiéu thir hai. Tram dong b héa thi nhat trude tién
thu nhan tr1 s6 t; — tp theo thdi diém truyén t; cua tin hiéu tham chiéu thtr nhét

va thoi diém thu t, cta tin hiéu tham chiéu tha nhat ma dugce ghi, va thu ban
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tin thong bdo thtr ba ma dugc gt boi tram ngudn, bang cach st dung giao dién
chéng han nhu giao dién X2 hodc giao di¢n S1, va sau khi thu tin hi¢u tham
chiéu thtr hai. Ban tin théng bao thit ba mang thdi diém truyén t3 va thoi diém
thu t; cta tin hiéu tham chiéu tht hai ma duogc ghi bdi tram nguén, hoac tram
ngudn thu nhan tri s6 t3 — t4 theo thoi diém truyén t; ctia tin hiéu tham chiéu
thtr hai va thoi didm thu t4 cta tin hiéu tham chiéu thtr hai ma dugc ghi; hon
nita, tram dong bd héa thi nhit cé thé thu nhan do chénh 1&ch thoi gian At
gilta tram déng bo hoa thu nhét va tram nguén theo tri sO t; — b, t3 va t4 hodc
theo tri s6 t;— t, va tri s& t;— t4 bang cach st dung cong thire tinh A, = [(t — 1)
— (s —t4)]/2.
TMom&VMmwﬂmmM@kMﬂmumgUMmngﬁ@ﬁmgdmmmé
hién trén Fig.1, tin hiéu tham chiéu tht hai ¢6 thé mang thoi diém thu t; cua tin
hidu tham chiéu thi nhat va thoi diém truyén t3 ca tin hiéu tham chiéu th hai
ma dugc ghi béi tram ddng bd héa thir nhat, va do chénh léch thoi gian At gitta
uanldéng bo héa tht nhat va Uanlnguén c6 thé duoc thu nhan bdi tram
ngudn, bing cach sir dung cong thire tinh At, = [(ti — ) — (t — t)]/2, theo t, ts,
va thoi diém truyén t; cta tin hiéu tham chiéu thtr nhat va thoi diém thu t4 cia
tin hiéu tham chiéu thi hai ma dugc ghi bsi tram ngudn. Hon nita, tram ngudn
c6 thé gti ban tin thong béo tht tu bao gdm At, dén tram dong bo héa thir nhét
bang cach sir dung giao dién ching han nhu giao dién X2 hoic giao dién S1.
Theo mdt vai cach thuc hién kha thi, trong truong hop tng dung duoc thé
hién trén Fig.2, tin hi¢u tham chiéu thtr hai ¢6 thé mang thoi diém thu t, cua tin

hidu tham chiéu tht nhat va thoi diém truyén t; cta tin hidu tham chiéu thir hai
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ma dugc ghi boi tram dong bo hoa thir nhat, va do chénh léch thoi gian At gitta
tram déng bd héa thr nhat va tram ngué)n c6 thé duoc thu nhan bai tram
ngudn, bang cach st dung cong thiic tinh At, = [(t; — t) — (t3 — t4)]/2, theo b, t3,
va thoi diém truyén t; cta tin hiéu tham chiéu thir nhat va thoi diém thu t4 cta
tin hiéu tham chiéu tha hai ma duoc ghi bdi tram nguén, va duoc bao cao toi
thanh phan mang diéu khién boi tram ngudn. Hon nira, thanh phin mang diéu
khién c6 thé guri ban tin thong bao thir nam bao gom At, dén tram dong bo héa
thi nhat.

ﬂmom&vﬁc@hﬁmﬁ@nﬂﬁﬂmumgUﬂm%hqnmgmmgmmcmé
hién trén Fig.1, tram dong bd hoa thir nhat c6 thé gui, dén tram ngudn, ban tin
théng bao thtr sdu mang thoi diém thu t, ctia tin hiéu tham chiéu th nhat va
thoi diém truyén t3 cta tin hiéu tham chiéu thir hai ma duoc ghi boi tram dong
bd hoa thir nhat. Hon nita, tram nguén thu nhan do chénh léch thoi gian At
gifta tram ddng bod héa thir nhat va tram ngudn, bang cach sir dung cong thirc
tinh At,= [(t — t2) — (&3 — t4)]/2, theo ty, 5, va thoi diém truyén t; cla tin hidu
tham chiéu thtr nh4t va thoi diém thu t, cta tin hidu tham chiéu thG hai ma
dugc ghi béi tram ngudn, va gui ban tin théng béo thir bay bao gdbm At dén
tram déng bd héa thir nhét.

Theo mot vai cach thuc hién kha thi, trong truong hgp Gng dung dugc thé
hién trén Fig.2, tram ngudn va tram déng bd héa thir nhét c6 thé béo céo thoi
diém truyén t; va thoi diém thu t, cta tin hiéu tham chiéu thi nhét va thoi diém
truyén t; va thoi diém thu t4 cla tin hiéu tham chiéu thir hai t6i thanh phan

mang diéu khién. Thanh phin mang diéu khién thu nhan do chénh léch thoi
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gian At, gifta tram dong bd héa thi nhat va tram ngudn theo t;, t, t3, va t, bang
cach st dung cong thtrc tinh At,= [(ti — t2) — (t3 — t4)}/2, va gui ban tin thong
bao thr tam bao gém At dén tram déng bo hoa thur nhét. Theo mot vai cach
thuc hién kha thi, trong truong hop tng dung duoc thé hién trén Fig.2, tram
ddng bd hoa thi nhét c6 thé guri, dén tram ngudn, ban tin théng béo thir chin
mang thoi diém thu t, cta tin hiéu tham chiéu th nhat va thoi diém truyén t3
cta tin hiéu tham chiéu tht hai ma dugc ghi boi tram dong bd héa thi nhat.
Tram nguén 6 thé thu nhan dd chénh léch thoi gian At, gifta tram déng bo hoa
th( nhét va tram ngudn, bang cach st dung cong thic tinh t; cta tin hiéu tham
chiéu thtr nhit va thoi didm thu t4 cta tin hidu tham chiéu thir hai ma dugc ghi
boi tram ngudn, va béo cao do chénh léch thoi gian At, t6i thanh phan mang
diéu khién. Hon nita, thanh phan mang didu khién ¢6 thé giri ban tin théng bao
thir mudi bao gdm At, dén tram ddng bo héa tha nhat.

Theo mot vai cach thuc hién kha thi, trong truong hop ing dung duoc thé
hién trén Fig.2, tram ddng bd héa thir nhat ghi thoi diém thu t, cua tin hiéu
tham chiéu thtr nhét va thoi didm truyén t; cta tin hiéu tham chiéu tha hai, va
thu thoi diém truyén t; cta tin hidu tham chiéu thir nhat va thoi diém thu ty cta
tin hidu tham chiéu thtt hai ma dugc ghi boi tram ngudn va duoc gui boi tram
ngudn dudi dang tin hiéu tham chiéu va/hodc dudi dang ban tin thong bao.
Hon nita, tram ddng bd hoa thir nhat xac dinh d6 chénh léch thoi gian At, gilta
tram ddng bd hoa thir nhat va tram ngudn bang cach st dung cong thic tinh
AL = [(t— 1) — (- t4)]/2, va bédo céo d6 chénh Iéch thoi gian At t6i thanh phan

mang dieu khién.
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Hon nita, thanh phan mang diéu khién c6 thé ghi ban tin thong béo thu
mudi mot mang At, dén tram ddng b hoa thir nhat tai thoi diém cu thé.

Hon nita, tram ddng bd héa thir nhét c6 thé tinh toan d§ chénh 1éch thoi
gian At, gifta tram ddng bd hoa thir nhét va tram ngudn dbi voi cac thoi diém
nam trong chu ky thoi gian, va con bdo céo nhiéu do chénh léch thdi gian At
t41 thanh phan mang didu khién. Thanh phan mang diéu khién tinh toan tri s6
trung binh cua nhiéu do chénh léch thoi gian At,, va hon nita, thanh phan mang
diéu khién c6 thé gui tri s6 trung binh ctia nhiéu do chénh 1&ch thoi gian At
dén tram ddng bd hoa thir nhét tai thoi diém cu thé.

S204. Tram déng bo hoa thur nhét diéu chinh thoi gian hién tai cda tram
ddng bd hoa thir nht theo At, .

Trong subt thdi gian thuc hién cu thé, sau khi thu nhan do chénh léch thoi
gian At gilra tram dong bo hoa thu nhit va tram ngudn, tram doéng bo héa thir
nhat c6 thé didu chinh thoi gian hién tai cua tram ddng bd hoa thir nhat bang
At,, sao cho tram dong bo hoa thir nhit duy tri su déng bd héa tuyét d6i vé thoi
gian v&i tram nguon.

CAn dugc 1am rd rang, sau khi thu nhan do chénh 1&ch thoi gian At, gifta
tram dong bd hoa thir nhét va tram ngudn, tram dong bd hoa thu nhét sé& cling
didu chinh thoi gian ding dé gdi tin hiéu t6i thiét bi ngudi dung UE. Diéu
chinh, bdi tram ddng bd hoa thir nhat theo At,, thoi gian dung dé gui tin hiéu
t6i UE c6 thé 1a trude khi hodc sau khi diéu chinh thoi gian hién tai cua tram
ddng bd héa thir nhat. Khéng c6 gidi han dugc thiét ddt cho trinh tu diéu chinh

theo phuong an nay cua sang ché.

-49-



33465

Theo phuong an nay cua sang ché, tram dong bo héa thur nhét c6 thé theo
dodi tin hiéu tham chiéu thtr nhét duogc gui bol tram nguén, gui tin hiéu tham
chiéu thtt hai dén tram ngudn, ghi thoi diém thu t, ctia tin hi¢u tham chiéu thir
nhat va thoi diém truyén 3 cua tin hiéu tham chiéu thi hai, va con thu ban tin
théng bao thtr nhit ma mang thoi didm thu t, ca tin hi¢u tham chiéu tht hai
va duogc gui boi tram ngudn sau khi tram nguodn thu tin hiéu tham chiéu thir
hai, trong d6 thoi diém thu t4 ctia tin hiéu tham chiéu tht hai dugc ghi bdi tram
ngudn. Hon nita, tram ddng bd héa thir nhat x4c dinh do chénh léch thoi gian
At, gifta tram déng bo hoa tha nhét va tram nguén theo ty, t, t3, va ty, va diéu
chinh thoi gian hién tai ctia tram dong bd hoa thir nhat theo At,. Diéu nay o
thé nang cao do chinh xac cua su déng bd hoa gitra cac tram, va thuc hién su
ddng bo hoa thoi gian tuyét déi gitta cac tram.

Dua vao Fig.7, Fig.7 1a luu dd gian luoc cua phuong phéap dong bd hoa
lién tram khac nira dugc boc 16 trong mot phuong an sang ché. Phuong phap
dong bod hoa lién tram dugc md ta theo phuong an nay chu yéu duoc mé ta cho
phia tram dong b hoa thtr nhét va bao gdm cac budc sau.

S$301. Tram ddng bd héa thir nhét theo ddi tin hi¢u tham chiéu tht nhat
duoc giri boi tram ngudn, va gii tin hiéu tham chiéu th hai t6i tram ngudn.

Cu thé 13, khi didu kién xuét hién ma c6 kha ning kich hoat sy dong bo
thoi gian gifta tram ngudn va tram ddng bd hoéa thir nhét, tram ngudn c6 thé
d4u tién giri tin hidu tham chiéu tha nhét dén tram ddng b héa thir nhat bang
cach su dung cdc tai nguyén vat ly ma trung khop tin hiéu tham chiéu th nhat.

Ddng thoi, tram ddng b hoa thir nhat c6 thé g tin hi¢u tham chiéu thi hai
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dén tram ngudn bang cach st dung cic tai nguyén vét ly ma trang khop tin
hiéu tham chiéu tht hai.

Cin duoc 1am r6 ring tin hiéu tham chiéu thir hai va tin hiéu tham chiéu
thir nhét c6 thé 14 cc tin hiéu tham chiéu cta cing loai, vi du, déu 1a cic CRS;
hoiic c¢6 thé 1a cac tin hiéu tham chiéu ctia cac loai khac nhau, vi dy, tin hiéu
tham chiéu th& nhat 1a CRS, va tin hiéu tham chiéu thi hai 1a CSI-RS.

Ngoai ra, khong cé gidi han dugc thiét dat cho trinh tu gui tin hiéu tham
chiéu th&r nhit béi tram ngudn va gui tin hidu tham chiéu tht hai béi tram
dong bd hoa thir nhat.

S302. Tram déng bo hoa thu nhét thu nhan dd chénh léch thoi gian At,
gifta tram dong bd hoa thir nhat va tram nguon.

At, cb thé duoc thu nhan boi tram déng bo hoa thir nhét, tram nguén, hoac
thanh phan mang didu khién theo tham sb thdi gian thir nhat cua tin hiéu tham
chiéu thir nhét va tham s thoi gian tht hai cia tin higu tham chiéu thi hai,
tham sb thoi gian thit nhat bao gdm thoi diém truyén t; va thoi diém thu t, cua
tin hiéu tham chiéu th@ nhat, va tham sé thoi gian thir hai bao gdm thoi diém
truyén t; va thoi diém thu ty ctia tin hidu tham chiéu thi hai.

Cach tinh toan cu thé déi véi do chénh l1éch thoi gian At, giita tram dong
b hoa thir nhit va tram ngudn c6 thé 1a: gia thiét rang thoi gian ma trong dé
tin hiéu tham chiéu thtr nhat hodc tin hiéu tham chiéu tht hai duogc truyén gilra
tram déng b0 hoa thu nhit va tram nguén 1a tg, d0 chénh léch thoi gian At
gilta tram dé)ng bo hoa thu nhét va tram nguén c¢6 thé dugc thu nhén theo cac

cong thirc tinh t; + t4 =t + At,va 3 + ta + At, = ts, trong d6 Ay, = [(ti— ) — (13—
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t4)]/2.

Trong sudt thoi gian thuc hién cu thé, trong trudong hop tng dung dugc
thé hién trén Fig.1, tram ddng bd hoa thir nhét ¢6 thé thu tham s6 thoi gian tha
nhét va tham sd thoi gian thi hai ma dugc glri bdi tram ngudn duéi dang tin
hiéu tham chiéu va/hodc dudi dang ban tin thong bo, va thu nhan do chénh
léch thoi gian At, gilta tram déng bd hoa tha nhét va tram nguén theo tham sd
thoi gian tht nhat va tham sb thoi gian thir hai bang cach st dung cong thirc
tinh At,= [(t1 — t2) — (t3—t4)]/2.

Theo cach khac, trong truong hop Ung dung dugc thé hién trén Fig.1,
tram ddng b héa thir nhét thu dé chénh léch thoi gian At, gitta tram dong bd
hoa th nhét va tram ngudén ma duoc gui bdi tram ngudn, trong dé At, dugc
thu nhan béi tram ngudn, bang cach sir dung cong thic tinh A, = [(ti — t2) — (t3
— t4)]/2, theo tham sb thoi gian tht nhét va tham sb thoi gian tht hai vao luc
thu nhan tham sé thoi gian thtr nhét va tham s6 thoi gian thtr hai ma duoc gui
béi tram ddng bo hoa thtr nht dudi dang tin hidu tham chiéu va/hodc dudi
dang ban tin thong bao.

Theo cach khéc, trong truong hop ung dung duoc thé hién trén Fig.2,
tram déng bo hoa thu nhét thu do chénh léch thoi gian At, gifta tram déng bo
héa thir nhit va tram ngudn ma duoc gl boi thanh phdn mang diéu khién,
trong do At, dugc thu nhan bdi thanh phén mang diéu khién, béng cach su
dung cong thirc tinh At,= [(t — t) — (t3 — t4)]/2, theo tham s6 thoi gian thir nhat
va tham sb thoi gian thi hai ma duoc bdo cdo boi tram nguén va tram dé)ng bo

héa tha nhét, hodc At, dugc thu nhéan boi tram nguén, béng cach st dung cong
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thire tinh At, = [(ti— 1) — (t3— t4)]/2, theo tham s6 thoi gian thi nhat va tham s6
thdi gian thtt hai vao luc thu nhan tham sé thoi gian thir nhat va tham s6 thoi
gian thtr hai ma duoc gl boi tram dong bd héa thir nhat dudi dang tin hiéu
tham chiéu va/hodc dudi dang ban tin thong bdo, va duge bao céo toi thanh
phr:fln mang diéu khién boi tram nguén, hodc At, dugc thu nhan bdi tram déng
bo héa thit nhit, bang cach s dung cong thirc tinh A, = [(t — t2) — (5 — t4)]/2,
theo tham sb thdi gian thir nhat va tham sb thoi gian thir hai vao luc thu nhan
tham s thoi gian thi nhat va tham 36 thoi gian tha hai ma dugc gui boi tram
ngudn dudi dang tin hiéu tham chiéu va/hodc dudi dang ban tin thong béo, va
duwoc bo céo t6i thanh phin mang didu khién boi tram dong b hoa thir nhat.

$303. Tram ddng bd hoa thir nhat giri tin higu tham chiéu thtr ba téi tram
déng bd hoda thir hai, va theo ddi tin hi¢u tham chiéu thir tu duoc giri boi tram
dong bo hoa thi hai.

Can luu y 1a trong cac truong hop ung dung duogc thé hién trén Fig.3 va
Fig.4, tram dong bd hoa thir nhét c6 chirc niang nhu tram chuyén tiép gitra tram
dong bo héa thir hai va tram ngudn. Nghia 13, khi tin hi¢u tham chiéu theo dai
khong thé dugc thuc hién truc tiép do khoang cach tuong dbi xa gitta tram
dong bd hoa thir hai va tram ngudn, tram doéng bd héa thi nhét c6 thé co vai
tro nhu tram chuyén tiép, nghia la, tin hi¢u tham chiéu theo ddi c6 thé duge
thuc hién ca gitra tram déng bd hoda thu nhét va tram déng bd hoda thir hai va
gifta tram dong b hoa thir nhét va tram ngudn.

Theo mot vai cach thuc hién kha thi, thanh phdn mang diéu khién tai 16p

phia trén ctia hé théng truyén thong co thé gii cac 1énh kich hoat dong bo dén
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tram déng bo hoa thtr nhét va tram déng bd hda thir hai mot cach dinh ky. Cac
1énh kich hoat déng b duoc sir dung dé kich hoat tram dong bd hoa thir nhét
va tram dong bd hoa thir hai dé bit diu thuc hién cac hoat dong lién quan cta
su dong bo thoi gian.

Thanh phin mang diéu khién bao gém nhung khong gi6i han & OAM,
MME, NMS, EMS, hoac tuong tu.

Theo mot vai cach thuc hién kha thi, theo cach khac, tram déng bd hoa
thir nhét va tram ddng bd héa thir hai c6 thé théng nhat truée nho tan sé dong
bd hoa, nghia 14, ca hai bén thuc hién mot cach dinh ky su déng bd thoi gian
theo tan s6 ddng bd héa dugc théng nhét trudc. Trong trudng hop nay, mot
trong sb hai bén da nhan biét dugc thoi diém ma tai d6 bén con lai gui tin hiéu
tham chiéu.

Theo mdt vai cach thuc hién kha thi, theo cach khac, tram déng bd hoa
thir nhét va tram ddng bo hoa thi hai ¢6 thé thuc hign su dong bd thoi gian khi
su loai tru xudt hién trong khoang thoi gian thiét dat trude (vi dy, 24 gi0), vi
du, khi sé 14n ma trong d6 13i thu hodc gui dif lidu xut hién 16n hon hodc bang
tri s6 cu thé.

Cin luu ¥ 12 khong ¢6 gii han dugc thiét dit cho diéu kién (hodc ly do)
dé bt dau su dong bo thoi gian gifta tram ddng bd hoa thir nhét va tram dong
bo hoa thir hai theo phuong én nay cua sang ché.

$304. Tram ddng bd hoa thir nhat giri At, dén tram dong b hoa thit hai,
sao cho tram déng bo hoa thir hai diéu chinh thoi gian hién tai cua tram déng
bd héa thir hai theo At, va d6 chénh l1éch thoi gian At, gifta tram déng bo hoa
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thi hai va tram ddng bd héa thir nhét.

Trong truong hop tng dung duoc thé hién trén Fig.3, At, c6 thé duogc thu
nhén cu thé boi tram déng bo hoa thtr nhat hodc tram déng b hoa thir hai theo
thoi didm truyén ts va thoi didm thu ts ciia tin hiéu tham chiéu thi ba va thoi
diém truyén t; va thoi diém thu tg cta tin hiéu tham chiéu tht tu bang céach st
dung cong thic tinh At,= [(ts—ts) — (t7— tg)]/2.

Theo mot vai cach thuc hién kha thi, trong truong hop tmg dung dugc thé
hién trén Fig.4, At, ¢6 thé duoc thu nhan boi thanh phan mang diéu khién theo
thoi diém truyén ts va thoi diém thu ts cta tin hiéu tham chiéu th ba va thoi
diém truyén t; va thoi diém thu tg cta tin hiéu tham chiéu tht tu bang cach st
dung cdng thirc tinh At,= [(ts— ts) — (t7— t3)]/2, trong do ts, ts, t7, va tg duge bao
cao bdi tram déng bo hoéa tha nhét va tram dé)ng bo hoa thir hai.

Theo cach khac, trong truong hop Ung dung dugc thé hién trén Fig.4, At,
duge thu nhan béi tram ddng b héa thi nhét theo thoi diém truyén ts va thoi
diém thu t¢ ctia tin hiéu tham chiu thtr ba va thoi diém truyén t; va thoi diém
thu tg clia tin hiéu tham chiéu th tu bang cach st dung cong thic tinh At,=
[(ts— t6) — (t7— ts)]/2, va dugc bao céo t6i thanh phdn mang diéu khién boi tram
ddng b hoa thir nhat.

Hon nita, tram dong bo hoéa thi nhét c6 thé bao cdo At, t6i thanh phan
mang diéu khién, sao cho thanh phin mang diéu khién c6 thé glri At, va At,
dén tram ddng bd héa tht hai, va tram ddng bd héa tht hai diéu chinh thoi
gian hién tai cua tram déng bd hoda thir hai theo At, va At,; hodc thanh ph'?m

mang diéu khién giri At +At,, tong ctia At, Va At, dén tram dong bo hoa thir
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hai, sao cho tram déng bo hoa tha hai diéu chinh thoi gian hién tai ctuia tram
dong bo héa thi hai theo At, +At, .

$305. Tram ddng bd héa thir nhét didu chinh thoi gian hién tai ca tram
ddng bd hoa thir nhét theo At,.

Trong sudt thoi gian thuc hién cu thé, sau khi thu nhan do chénh léch thoi
gian At, gilra tram déng bo hoa thir nhét va tram nguén, tram déng bo hoa tha
nhat ¢6 thé didu chinh thoi gian hién tai cia tram dong bo hoa thir nhat bang
At,, sao cho tram ddng bo hoa thir nhit duy tri su dong bd héa tuyét doi vé thoi
gian v6i tram nguodn.

Can duoc lam rd ring, sau khi thu nhan d§ chénh 1&ch thoi gian At, gilta
tram déng bd hoa tha nhét va tram nguén, tram déng bo hoa thu nhét s& cling
didu chinh thoi gian dung dé giri tin hiéu t6i thiét bi nguoi dung UE. Diéu
chinh, béi tram déng bd héa thir nhat theo At,, thoi gian dung dé gl tin hiéu
téi UE ¢6 thé 1a trude khi hodc sau khi diéu chinh thoi gian hién tai ctia tram
ddng bd hoa thir nhét. Khong cé gidi han dugc thiét dit cho trinh tu diéu chinh
theo phuong an nay cua sang ché.

Can luu y 1a bude S303 va bude S304 ma thu nhan do chénh léch thoi
gian At, gifta tram dong bo héa tha hai va tram ddng bo héa thir nhat c6 thé
duoc thuc hién sau budc S305,nghﬂilé,Uanldﬁng;bé‘héathﬁfnhétGQU‘ﬁén
didu chinh thoi gian hién tai ctia tram ddng bd hoa thi nhat theo At,, va sau d6
thuc hién su dong bd thoi gian vdi tram dong bd hoéa thir hai. Sy khac nhau
nam & chd, trong trudng hop nay, thoi gian cia tram ddng bd hoa thir nhat da

duge ddng bo héa mot cach tuyét dbi voi tram ngudn, va tram dong bo héa thi
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hai ¢6 thé thuc hién su déng bo hdéa mot cach truc tiép béng cach su dung thoti
gian cua tram dong bd hoa thir nhit 1am tham chiéu. Nghia 13, sau khi x4c dinh
do chénh léch thoi gian At, gitta tram dong bo héa thar hai va tram ddng bd
hoéa thir nhét, tram ddng bd hoa thtr hai chi can diéu chinh thoi gian hién tai
clia tram ddng bo hoa thu hai bang At, dé duy tri su dong bd hoa tuyét d6i vé
thoi gian vé6i tram ddng bd hoa thir nhat, nghia 13, duy tri sy dong bd héa tuyét
ddi vé thoi gian voi tram ngudn.

Theo mot vai cach thuc hién kha thi, budc S305 c6 thé duoc bo qua.
Nghia 13, khi tram ddng b héa thir nhit ding lam tram chuyén tiép gitta tram
ddng b hoa thir hai va tram ngudn, chinh thoi gian cta tram dong bd héa thi
nhét c6 thé khong duge diéu chinh. Trong trudng hop nay, tram ddng bo hoa
tht hai can diéu chinh thoi gian hién tai cta tram ddng bd hoa thir hai bang
tong clia At, va At, dé duy tri su dong bo hoa tuyét dbi vé thoi gian voi tram
ngudn.

Theo phuong an nay cua sang ché, tram dong bd hoa thir nhat cé thé theo
doi tin hiéu tham chiéu tht nhét duoc gui bol tram nguén, gui tin hiéu tham
chidu tht hai dén tram ngudén, va thu nhan d6 chénh Iéch thoi gian At, gitra
tram ddng bd hoa thi nhéat va tram ngudn. Tram dong bo hoa thu nhét gui tin
hiéu tham chiéu thit ba dén tram dong bo héa thir hai, va theo ddi tin hiéu tham
chiéu thr tu duoc g boi tram dong bd héa thir hai; hon nita, tram dong bo
héa thir nhét gui At, dén tram ddng bo héa thir hai, sao cho tram dong bd héa
tht hai diéu chinh thoi gian hién tai cta tram déng bd hoa thir hai theo At, va

do chénh léch thoi gian At, gitra tram dong bo héa th hai va tram dong bo
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héa thir nhét. Ngoai ra, tram déng bo hoda thu nhét c6 thé diéu chinh thoi gian
hién tai ctia tram ddng bd hoéa thir nhat theo At,. Pidu nay c¢é thé nang cao dd
chinh xac cua su déng bo hoa gitra cac tram, va thuc hién su déng b0 hoda thoi
gian tuyét dbi gita cac tram. Hon ntra, tram déng bo hoda thu nhét phuc vu
tram chuyén tiép, va trao ddi cac tin hiéu tham chiéu véi tram déng bo hoa thur
hai, dé thuc hién su ddng bd héa thoi gian tuyét dbi gitta tram dong b héa thu
hai v& tram ngudn. Didu ndy c6 thé thuc hién nhanh chéng sy dong bo thoi
gian vdi tram ma cach xa tuong déi v&i tram ngudn va trén d6 su theo doi
mang khong thé duoc thuc hién truc tiép, va dam bao do chinh xac cua su
dong bo hoa.

Dua vao Fig.8, Fig.8 la luu dd gian lugce cua phuong phap dong bo hoa
lién tram khac nfta dugc boc 16 trong mot phuong an sang ché. Phuong phap
dong bo hoéa lién tram duge md ta theo phuong 4n nay chu yéu duoc mo ta d6i
v&i phia thanh phén mang diéu khién va bao gém cac budc sau.

S401. Thanh phin mang didu khién thu nhan thoi diém truyén t; va thoi
diém thu t, cta tin hiéu tham chiéu thtr nhat ma duoc giri bdi tram nguén to1
tram ddng bo héa thir nhét va thoi didm truyén t; va thoi diém thu t, cla tin
hiéu tham chiéu thtr hai ma duogc gli bdi tram dé)ng bo hoa thu nhét dén tram
nguén, trong do ti, ty, t3, va ty dugce bdo cdo boi tram nguén va tram déng bo
hoa thit nhat.

$402. Thanh phin mang diéu khién x4c dinh do chénh léch thoi gian At,
gilra tram d?)ng bo hoa thi nhét va tram nguén theo ty, to, t3, va ts.

Cu thé 13, trong truong hop tmg dung dugc thé hién trén Fig.4, tram dong
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b6 hoa thir nhét bao cdo thdi didm thu t; cta tin hiu tham chiéu tht nhat va
thoi didm truyén t; cta tin hiéu tham chiéu thir hai ma duoc ghi t6i thanh phéan
mang diéu khién, tram ngudn ciing bao cio thoi diém truyén t; cua tin hiéu
tham chiéu thr nhét va thoi didm thu t4 cda tin hiéu tham chiéu thG hai ma
duoc ghi téi thanh phan mang didu khién. Hon nira, thanh phin mang dicu
khién thu nhan d6 chénh 1&ch thoi gian At, gifta tram dong bd hoa thr nhat va
tram nguon theo ty, ta, t3, va t4 bang cach st dung cong thire tinh At = [(t; — t2)
— (t3—t4)]/2.

Theo mot vai cach thuc hién kha thi, trong truong hop ung dung dugc thé
hién trén Fig.4, tram ngudn va tram dong bo héa thi nhét cé thé théng nhat
tru6e nho thoi didm truyén t; cta tin hidu tham chiéu tht nhit va thoi diém
truyén t3 cua tin hiéu tham chbiéu thtr hai, sao cho tram déng bo hoa tha nhét
ohi thoi diém truyén t; cta tin hiéu tham chiéu thir nhat va thoi diém thu t; cua
tin hiéu tham chiéu th&r nhét, va béo cdo tri s t; — t, toi thanh phan mang dicu
Mﬁ&hVéUmﬂrgu&lgﬁﬂﬁﬂdénnngénucﬁaﬁnh@uﬂumndﬁ&ﬂh&hﬁvﬁ
thoi didm thu t, cta tin hidu tham chiéu tht hai, va bdo céo tri s6 t3 — ts t6i
thanh phin mang didu khién; hon nita, thanh phdn mang diéu khién thu nhan
do chénh léch thoi gian At, gilta tram dong bo hoa thu nhit va tram ngudn
bang cach sir dung cdng thirc tinh At,= [(ti — t2) — (t: — t4)]/2.

Theo mdt vai cach thuc hién kha thi, trong truong hop ing dung duoc thé
hién trén Fig.4, tram ngudn co thé xac dinh d6 chénh léch thoi gian At, gilta
tram dé)ng bo hoda thu nhét va tram ngu(‘Sn theo ti, t, t3, va 4, béng cach su

dung cong thire tinh At = [(t) — o) — (3 — t4)]/2, khi thu thdi diém truyén t; va
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thoi diém thu t, cta tin hiéu tham chiéu thir nhat va thoi diém truyén t; va thoi
diém thu t, ca tin hidu tham chiéu thtr hai ma duoc gui boi tram dong bd hoa
th(r nh4t dudi dang tin hiéu tham chiéu va/hodc dudi dang ban tin thong béo,
va bdo cdo At, t6i thanh phan mang didu khién.

Ngoai ra, trong truong hop tng dung dugc thé hién trén Fig.4, trudc khi
otri At, dén tram ddng b hoa thir nhét, thanh phin mang diéu khién c6 thé thu
nhén thoi diém truyén ts va thoi diém thu tg ctia tin hidu tham chiéu thtr ba ma
dugc gli béi tram dong bd hoa thir nhét t6i tram déng bd héa tht hai va thoi
diém truyén t; va thoi diém thu tg cta tin hiéu tham chiéu tht tu ma duoc gui
bdi tram ddng bd hoa tht hai dén tram ddng bo héa thir nhat, trong dé ts, te, t7,
va tg duoc bao céo bdi tram dong bd hoa thir nhit va tram dong bo hoa thir hai.
Hon nira, thanh phﬁn mang diéu khién xéac dinh do chénh léch thoi gian At,
gilta tram déng bo hoa thur hai va tram dé)ng bo hoa thi nhét theo ts, tg, t7, va tg
bing cach st dung cong thic tinh At,= [(ts — tg) — (t7 — t5)]/2; va thanh phan
mang diéu khién c6 thé gui At, va At, dén tram déng bd hoda thir hai, sao cho
tram déng bo hoda tha hai diéu chinh thoi gian hién tai cua tram déng bd hoa
thr hai theo At, va At,; hodc thanh phan mang diéu khién gui At, +At,, tong
cla At, va At, dén tram dong bo hoa thir hai, sao cho tram dong bo hoa thir hai
diéu chinh thoi gian hién tai cta tram dong bo hoa thi hai theo At, +At, .

Tram dong bd hoa thir nhét ¢6 chirc nang nhu tram chuyén tiép gifta tram
ddng b héa thir hai va tram ngudn. Nghia 13, khi tin hi¢u tham chiéu theo ddi
khong thé duoc thuc hién truc tiép do khoang cach tuong dbi xa gitta tram

déng bo hoa thur hai va tram nguén, tram déng bo hoa thu nhét c6 thé ¢ vai
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tro nhu tram chuyén tiép, nghia la, tin hiéu tham chidu theo ddi c6 thé duogc
thuc hién ca gifta tram ddng bd hoa thir nhit va tram dong bd héa thir hai va
giita tram dong bo hoa thir nhét va tram nguon.

S403. Thanh phin mang diéu khién gl At, dén tram dong bd hoa thi
nhét, sao cho tram déng bo hoda thi nhét diéu chinh thoi gian hién tai cda tram
ddng b hoa thir nhét theo At, .

Theo phuong an nay cua sang ché, thanh phin mang diéu khién thu nhan
thoi diém truyén t; va thoi diém thu t, ctia tin hiéu tham chiéu th nhat ma
duoc g boi tram ngudn dén tram ddng bd hoa thir nhat va thoi diém truyén t;
va thoi didm thu t, cta tin hiéu tham chiéu tht hai ma dugc gui boi tram dong
bo hoa thi nhét dén tram nguén, trong dé t1, to, t3, va t4 dugc bao cdo boi tram
ngudn va tram dong bd hoa thi nhit; xac dinh do chénh léch thoi gian At gitta
tram déng bo hoa thu nhit va tram nguén theo t1, ty, t3, va ty; va gui At, dén
tram ddng bo hoa thtt nhét, sao cho tram ddng bd héa thir nhat diéu chinh thoi
gian hién tai cua tram déng bo hoa tha nhét theo At, . Piéu nay co thé nang cao
d6 chinh xac cia su ddng bo héa gifta cac tram, va thuc hién su dong bd hoa
thoi gian tuyét dbi gitta cac tram.

Dua vao Fig.9, Fig.9 1a luu dd gian luge cua phuong phap dong bo hoa
lién tram khac nira duoc boc 16 trong mdt phuong an sang ché. Phuong phap
ddng bo hoda lién tram dugc mo ta theo phuong 4n nay chu yéu dugc mo ta cho
phia tram ngudn va bao gdm céc budce sau.

$501. Tram ngudn gt tin hidu tham chiéu thi nhat t6i tram dong bd héa

thtr nhét, va theo d&i tin hidu tham chiéu thtr hai dugc gui boi tram dong bd
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héa thir nhat.

$502. Tram ngudn thu nhan do chénh léch thoi gian At, gifra tram dong
bo hoa thir nhat va tram ngudn.

Trong truong hop ing dung dugc thé hién trén Fig.2, At, c6 thé duoc thu
nhan bdi tram nguén, tram déng bo hoa thur nhét, hodc thanh phén mang diéu
khién theo thoi diém truyén t; va thoi diém thu t, cta tin hiéu tham chiéu thu
nhat va thoi diém truyén t; va thoi diém thu ty clia tin hiéu tham chiéu tht hai
bang cach sir dung céng thic tinh At,= [(t1— t2) — (t3 = t4)]/2.

Cu thé 13, trong truong hop ung dung dugc thé hién trén Fig.1, tin hiéu
tham chiéu thr hai c6 thé mang thoi diém thu t, ctia tin hiéu tham chiéu thu
nhét va thoi diém truyén t; cua tin hiéu tham chiéu tha hai ma dugc ghi boi
tram déng bo hoa thu nhét, va tram nguén ghi thoi diém truyén t; cua tin hiéu
tham chiéu tht nhét va thoi diém thu t; cda tin hiéu tham chiéu thir hai, sao
cho tram nguén 6 thé thu nhan d6 chénh léch thoi gian At, gitta tram déng bo
héa tha nhit va tram nguén theo ty, tp, t3, va ty béng cach st dung cong thic
tinh At,=[(ti —t2) — (t3—t4)]/2.

Theo mot vai cach thuc hién kha thi, trong truong hop trng dung duoc thé
hién trén Fig.1, tram ngudn ghi thoi diém truyén t; cta tin hiéu tham chiéu thir
nhét va thoi diém thu ty ca tin hiéu tham chiéu thir hai, va tram dong bo héa
thtt nhat gti thoi diém thu t, cua tin hiéu tham chiéu thi nhét va thoi diém
truyén t; cua tin hiéu tham chiéu th hai ma duoc ghi dén tram nguén dudi
dang ban tin thong bao thir nhét bang cach str dung giao dién ching han nhu

giao dién X2 hoac giao di¢n S1, sao cho tram nguén thu nhan do chénh léch
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thoi gian At, gilta tram déng bd héa thtr nhét va tram ngué)n theo ty, tp, t3, va ty
bang cach st dung cong thire tinh At = [(t— &) — (t5— ta)]/2.

S503. Tram ngudn giri At, dén tram dong bod hoa thur nhét, sao cho tram
ddng bo hoa thir nhat didu chinh thoi gian hién tai cla tram dong bd héa thi
nhét theo At, .

Trong subt thoi gian thuc hién cu thé, trong truong hop tmg dung dugc
thé hién trén Fig.1, tram ngudn c6 thé gui ban tin thong bdo thi hai mang At,
dén tram déng bo hoa thu nhét béng cach st dung giao dién chéng han nhu
giao dién X2 hodc giao dién S1, sao cho tram déng bo hoda thu nhét diéu chinh
thoi gian hién tai cua tram ddng bd héa thir nhat theo At, sau khi thu ban tin
thong bao thu hai.

Theo mot vai cach thuc hién kha thi, trong truong hop tng dung dugc thé
hién trén Fig.2, tram nguén 6 thé bao céo At, t61 thanh phﬁn mang diéu khién,
sao cho thanh phin mang diéu khién giii At, dén tram ddng bd héa thi nhét, va
tram ddng bd héa thir nhat didu chinh thoi gian hién tai ctia tram dong bd héa
thir nhat theo At, . |

Theo phuong én ndy cua sang ché, tram ngudn gui tin hiéu tham chiéu
thtr nhat dén tram ddng bd hoéa thi nhat, theo di tin higu tham chiéu thir hai
duoc giri boi tram ddng bd hoa thir nhét, thu nhan do chénh léch thoi gian At,
gilta tram déng bd hoda tha nhét va tram nguén, va gui At dén tram déng bd
hoéa thtr nhit, sao cho tram ddng bd hoa thir nhit diéu chinh thoi gian hién tai
cua tram d‘éng b6 hoda thi nhét theo At Piéu nay co thé nang cao do chinh xéc

cua su déng bd hoa gitta cac tram, va thuc hién su déng bo hoda thoi gian tuyét
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d6i gira cac tram.

Dua vao Fig.10, Fig.10 1a so dd cu tric gian lugc cua tram géc duoc boc
16 trong mdt phuong an sang ché. Tram gdc dugc mo ta theo phuong an nay
bao gé)m bd phan thu 601, bd phén giri 602, bo phéan thu nhén 603, va bd phan
didu chinh 604.

B6 phan thu 601 dugc tao cdu hinh dé theo dai tin hi¢u tham chiéu thi
nhit dugc gri boi tram ngudn.

Bo phan giti 602 dugce tao cAu hinh dé gii tin hiéu tham chiéu thir hai t6i
tram nguén.

B6 phén thu nhan 603 duoc tao cAu hinh dé thu nhan d6 chénh l&ch thoi
gian At, gilra tram gbc va tram ngudn, trong d6 At, dugc thu nhan boi tram
gbc, tram ngudn, hodc thanh phan mang didu khién theo tham s6 thoi gian thu
nhét cta tin hiéu tham chiéu thtr nhét va tham s thoi gian thi hai cta tin hiéu
tham chiéu thtr hai, tham s thoi gian thi nhat bao gdm thoi diém truyén t; va
thoi didm thu t, ctia tin hidu tham chiéu thi nhét, va tham s6 thoi gian thi hai
bao gdm thoi diém truyén t; va thoi diém thu t; ctia tin hiéu tham chiéu tha
hai.

Bo phéan diéu chinh 604 duoc tao cAu hinh dé diéu chinh thoi gian hién tai
cta tram gdc theo At, .

Theo mot vai cach thuc hién kha thi, cach thice cu thé cua budc thu nhan,
béi bd phan thu nhan 603, do chénh léch thoi gian At, gilta tram géc va tram

nguon la:
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thu tham sd thoi gian thtr nhét va tham s6 thoi gian th hai ma duge gii
boi tram ngudn dudi dang tin hidu tham chiéu va/hodc dudi dang ban tin thong
bdo, va thu nhan dé chénh léch thoi gian At, gifta tram gbc va tram nguodn theo
tham sd thoi gian tha nhét va tham s6 thoi gian thir hai; hodc

thu do chénh léch thoi gian At, gifta tram gbc va tram ngudén ma dugc gui
bo1 tram ngué)n, trong do At, duogc thu nhan boi tram nguén theo tham s thoi
gian thi nhit va tham s6 thoi gian tha hai vao ltc thu nhan tham s6 thoi gian
tht nhét va tham sb thoi gian tht hai ma dugc gui boi tram gbc dudi dang tin
hiéu tham chiéu va/hodc dudi dang ban tin thong bao; hodc

thu do chénh léch thoi gian At, gilia tram gbc va tram ngudn ma duge gl
boi thanh phan mang diéu khién, trong d6 At, dugc thu nhan boi thanh phan
mang diéu khién theo tham sd thoi gian thir nhét va tham s6 thoi gian thir hai
ma dugc bao cao bdi tram nguén va tram géc, hoac At, dugc thu nhan baéi tram
ngudn theo tham s6 thoi gian thir nhat va tham s6 thoi gian thu hai vao luc thu
nhan tham s6 thoi gian tha nhat va tham sb thoi gian thir hai ma dugc gui boi
tram géc dudi dang tin hi¢u tham chiéu va/hodc dudi dang ban tin thong béo,
va duge bao cdo tdi thanh phén mang diéu khién boi tram nguén, hodc At
duoc thu nhan boi tram gbc theo tham sb thoi gian thir nhat va tham sb thoi
gian thtr hai vao ltc thu nhan tham s6 thoi gian thi nhét va tham s6 thoi gian
thtr hai ma dugc gai boi tram ngudn dudi dang tin hidu tham chiéu va/hoic
dudi dang ban tin thong bao, va duoc bao cdo tdi thanh phan mang diéu khién
boi tram gde.

Theo mot vai cach thuc hién kha thi, tin hiéu tham chiéu thir nhat mang
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thoi diém truyén t; cua tin hiéu tham chiéu tht nhat ma duoc ghi boi tram
nguén, va cach thtc cu thé cia bude thu, boi bd phan thu nhén 603, tham 36
thoi gian thr nhét va tham s6 thoi gian thtr hai ma dugce gui boi tram ngudn
dudi dang tin hi€u tham chiéu va/hodc dudi dang ban tin théng bdo, va thu
nhan do chénh léch thoi gian At, gita tram gbc va tram ngudn theo tham sd
thoi gian thir nhat va tham s6 thoi gian thi hai, la:

ohi thoi didm thu t, cta tin hiéu tham chibu thi nhat va thoi diém truyén
t; ctia tin hiéu tham chiéu th(r hai; thu ban tin théng bao thi nhat ma dugc gt
boi tram nguodn sau khi tram ngudn thu tin hiéu tham chiéu th hai, trong dé
ban tin thong béo thir nhit mang thoi diém thu t; cta tin hiéu tham chiéu thi
hai ma dugc ghi boi tram nguén; va xac dinh do chénh léch thoi gian At, gitta
tram géc va tram nguén theo ti, ty, t3, va ty.

Theo mot vai cach thuc hién kha thi, cach thuc cu thé cua bude thu, boi
b6 phan thu nhan 603, tham sé thoi gian thir nhit va tham s thoi gian thir hai
ma dugc gui bdi tram ngudn dudi dang tin hiéu tham chiéu va/hodc duéi dang
ban tin thong bdo, va thu nhan do chénh léch thoi gian At, gilta tram gbe va
tram nguoén theo tham s6 thoi gian thir nhat va tham 36 thoi gian thir hai, la:

ohi thoi diém thu t, cta tin hiéu tham chiéu tht nhat va thoi diém truyén
t3 cua tin hiéu tham chiéu tha hai; thu ban tin thong bao thir hai ma dugc gii
bo1 tram nguén sau khi tram nguén thu tin hiéu tham chiéu thu hai, trong dé
ban tin thong bao thtt hai mang thoi diém truyén t; cta tin hidu tham chiéu tht
nhit va thoi diém thu t4 cta tin hiéu tham chiéu thtr hai ma duge ghi boi tram

nguon; va xac dinh do chénh léch thoi gian At, gifta tram goc va tram ngudn
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theo ty, ty, t3, va t4.

Theo mot vai cach thuc hién kha thi, cach thiac cu thé ctia bude xac dinh,
bGi bd phéan thu nhan 603, do chénh léch thoi gian At, gilra tram géc va tram
nguéntheotbtg13,vét%1é:

thu nhan d6 chénh 1éch thoi gian At, gilta tram gbc va tram ngudn theo
cac cong thirc tinh t; + ty =t + At,va t3 + ta + At, = ty, trong do At, = [(ti — t2) —
(ts— 14)]/2; va tg1a thoi gian trong d6 tin hiéu tham chiéu tht nhét hodc tin hiéu
tham chiéu thir hai duoc truyén giira tram gbc va tram nguon.

Theo mdt vai cach thuc hién kha thi, thoi diém truyén t; cta tin hiéu tham
chiéu tht nhit va thoi diém truyén t cua tin hidu tham chiéu tht hai duoc
thdng nhét trudc bdi tram ngudn va tram gbe, va cach thirc cu thé cta budc
thu, bdi bd phan thu nhan 603, tham s6 thoi gian th nhat va tham s6 thoi gian
thtr hai ma duoc giri bdi tram ngudn dudi dang tin hidu tham chiéu va/hodc
dudi dang ban tin thong bao, va thu nhén d6 chénh I1éch thoi gian A, gilra tram
gdc va tram nguodn theo tham s6 thoi gian thir nhat va tham s6 thoi gian thu
hai, la:

ghi thoi didm truyén t; ctia tin hiéu tham chiéu thir nhat va thoi diém thu
t, ctia tin hiéu tham chiéu thir nhdt, va thu nhan tri s0 t; — t; va thu ban tin
théngbéoﬂm}barnéduch&ibéannlnguénsaukhannlnguénthutﬁlh@u
tham chiéu tht hai, trong d6 ban tin théng bao thtt ba mang thoi diém truyén t;
va thdi diém thu t4 cta tin hiéu tham chiéu th hai ma duoc ghi bdi tram
nguén, hoac ban tin thong bao th ba mang tri $b t; - t4 duoc thu nhan boi tram

ngudn theo thoi diém truyén ts cta tin hiéu tham chiéu tht hai va thoi diém thu
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t4 cua tin hiéu tham chiéu thr hai ma duoc ghi; va xac dinh do chénh 1&ch thoi
gian At, gifra tram géc va tram nguén theo tri sb t;— ty, t3, va t4 hodc theo tri sb
t)— 1ty va tri s6 t3 - 4.

Theo mot vai cach thuc hién kha thi, cach thtc cu thé cua budc xac dinh,
béi bo phan thu nhan 603, do chénh 18ch thoi gian At, giita tram gbc va tram
nguén theo tri s6 t; — to, t3, va t4 hodc theo tri 6 1) — tp va tri b t3 - t4 la:

thu nhin do chénh léch thoi gian At, gitta tram gbc va tram nguodn theo
cac cong thie tinh t; + tg =t + Ay, va t3 + tg+ At = t, trong d6 AL = (4 — 1) —
(t3— t4)]/2; va t41a thoi gian trong d6 tin hiéu tham chiéu thir nhat hogc tin higu
tham chiéu tha hai duogc truyén gitra tram gbc va tram ngudn.

Theo mot vai cach thuc hién kha thi, tin hiéu tham chiéu tht hai mang
thoi diém thu t, ctia tin hidu tham chiéu thr nhét va thoi diém truyén t; ca tin
hidu tham chiéu tht hai ma duoc ghi boi tram gdc, va cach thirc cu thé cua
budc thu, boi bd phan thu nhan 603, do chénh léch thoi gian At, gilta tram géc
va tram nguén ma dugc gui boi tram nguén, trong do At, dugc thu nhan bai
tram ngudn theo tham s6 thoi gian thir nhat va tham s6 thoi gian tha hai vao
Itic thu nhan tham sb thoi gian thir nhat va tham s6 thoi gian thir hai ma duoc
gui bdi tram géc duéi dang tin hi¢u tham chiéu va/hodc dudi dang ban tin
thong bao, la:

thu ban tin thdng bao thu tu dugc gui boi tram nguon, trong dé ban tin
thong bdo tht tu mang do chénh léch thoi gian At gilra tram gbc va tram
nguén; va At, dugc thu nhén boi tram nguén theo ty, t3, va thoi diém truyén t]

clia tin hidu tham chiéu tha nhat va thoi diém thu t, ctia tin hidu tham chiéu thir
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hai ma duoc ghi boi tram ngudn.

Theo mdt vai cach thuc hién kha thi, tin hiéu tham chiéu thr hai mang
thoi diém thu t, cla tin hidu tham chiéu tha nhét va thoi diém truyén t; cua tin
hiéu tham chidu tht hai ma duoc ghi boi tram gdc, va cach thic cu thé cla
budc thu, béi bd phan thu nhan 603, do chénh léch thoi gian At, gifta tram géc
va tram ngudén ma dugc gui boi thanh phan mang didu khién, trong do At
duwoc thu nhan boi tram ngudn theo tham s6 thoi gian thi nhét va tham s6 thoi
gian thtt hai vao lic thu nhan tham sé thoi gian thi nhat va tham s thoi gian
thir hai ma dugc g boi tram gbe dudi dang tin hiéu tham chiéu va/hodc dudi
dang ban tin thong béo, va dugc bao cdo t6i thanh phan mang diéu khién boi
Hanlnguén,la

thu ban tin théng bao thi nam dugc giri boi thanh phin mang diéu khién,
trong d6 ban tin thong bdo thtr ndm mang do chénh léch thoi gian At, gilia
tram géc va tram ngué)n, trong do6 At, dugc thu nhén boi tram nguén theo ty, t3,
va thoi diém truyén t; cta tin hiéu tham chiéu tht nhat va thdi diém thu ty cua
tin hiéu tham chiéu thtr hai ma duogc ghi boi tram nguén, va duogc bao cao tdi
thanh phan mang diéu khién boi tram ngudn.

Theo mdt vai cach thuc hién kha thi, cach thuc cu thé cua budc thu, boi
bd phan thu nhan 603, d6 chénh léch thoi gian At, gita tram géc va tram
nguén ma dugc gui bdi tram nguén, trong do At, dugc thu nhan boi tram
nguéntheothanlséthbigknlﬂn&nhétvéthanlséthbigknlﬂn}haivéolﬂcthu
nhén tham sé thoi gian thir nhét va tham sb thoi gian thtr hai ma duoc gui boi

tram gbc dudi dang tin hiéu tham chiéu va/hodc duéi dang ban tin théng béo,
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la:

gui ban tin thong bao thir sdu dén tram nguon, trong d6 ban tin théng bao
thtt sdu mang thoi diém thu t, cta tin hi¢u tham chiéu thtr nhit va thoi diém
truyén t; clia tin hiéu tham chiéu thir hai ma dugc ghi béi tram gdc; va thu ban
tin thong bao thr bay dugc gt bdi tram ngudn, trong dé ban tin thong bao thtr
bay mang do chénh 1éch thoi gian At, gifta tram gbc va tram nguon; va At
dugc thu nhén bdi tram nguén theo ty, t3, va thoi diém truyén t; cda tin hiéu
tham chiéu thr nhét va thoi diém thu t; cta tin hiéu tham chiéu thi hai ma
duoc ghi boi tram ngudn.

Theo mot vai cach thuc hién kha thi, cach thuc cu thé caa bude thu, boi
bd phan thu nhan 603, do chénh léch thoi gian At, gilra tram géc va tram
ngudn ma dugc gui béi thanh phan mang diéu khién, trong d6 At, dugc thu
nhan béi thanh phin mang diéu khién theo tham s thoi gian thir nhat va tham
s6 thoi gian thir hai ma dugc bao cdo boi tram nguén va tram géc, la:

thu ban tin thong béo thtr tém duoc gl boi thanh phan mang diéu khién,
trong d6 ban tin thong bao thir tdm mang do chénh léch thoi gian At, gilra tram
gdc va tram ngudn; va At, dugc thu nhan boi thanh phan mang diéu khién theo
thoi diém truyén t; va thoi diém thu t, cta tin hiéu tham chiéu thi nhét va thoi
diém truyén t; va thoi diém thu t; cia tin hiéu tham chiéu thtr hai, trong do ti,
ty, 13, va ty duoc bao cdo boi tram nguén va tram géc.

Theo mot vai cach thuc hién kha thi, cach thtc cu thé caa budc thu, boi
bd phéan thu nhan 603, do chénh léch thoi gian At gifta tram géc va tram

ngudn ma dugce gui boi thanh phan mang diéu khién, trong d6 At, dugc thu
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nhan béi tram ngudn theo tham sd thoi gian thir nhat va tham sb thoi gian thi
hai vao lGc thu nhan tham sb thoi gian thr nhat va tham s6 thoi gian thir hai
ma dugc g boi tram gde dudi dang tin hiéu tham chiéu va/hodc dudi dang
ban tin thdng béo, va dugc bao cdo téi thanh phén mang diéu khién boi tram
ngudn, 1a:

gui ban tin thong béo thtr chin dén tram ngudn, trong do ban tin théng béo
tht chin mang thoi diém thu t, cla tin hidu tham chiéu thtr nhét va thoi diém
truyén t3 cua tin hiéu tham chiéu tha hai ma duoc ghi béi tram géc ; va thu ban
tin thong bio thtr mudi duge gui boi thanh phdn mang diéu khién, trong d6
ban tin thong bao thir mudi mang do chénh léch thoi gian At, gifta tram gbe va
tram nguén; va At, duogc thu nhén baéi tram nguén theo tp, t3, va thoi diém
truyén t; ca tin hiéu tham chiéu thir nhat va thoi diém thu ty cta tin hiéu tham
chiéu thir hai ma duoc ghi béi tram ngudn, va dugc bdo céo téi thanh phan
mang diéu khién béi tram ngudn.

Theo mot vai cach thuc hién kha thi, cach thic cu thé caa bude thu, boi
b6 phan thu nhan 603, do chénh léch thoi gian At gifta tram gdc va tram
ngudn ma duoc gui boi thanh phdn mang diéu khién, trong d6 At, dugc thu
nhan boi tram gdc theo tham sé thoi gian thir nhat va tham s6 thoi gian thir hai
vao lic thu nhan tham sb thoi gian thr nhat va tham s6 thoi gian thtr hai ma
duoc gui bdi tram ngué)n dudi dang tin hi¢u tham chiéu va/hodc dudi dang ban
tin théng bao, va duoc bdo cdo téi thanh phan mang diéu khién boi tram gc,
la:

ghi thdi diém thu t, cta tin hiéu tham chiéu thir nhat va thoi diém truyén
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t; cia tin hidu tham chiéu th@ hai; thu thoi diém truyén ticta tin hiéu tham
chiéu th( nhét va thoi diém thu t, cta tin hiéu tham chiéu tht hai ma dugc ghi
boi tram ngudn va dugc gl boi tram ngudén & dang tin hiéu tham chiéu
va/hodc & dang ban tin thong bdo; xac dinh do chénh I¢éch thoi gian At, gilta
tram géc va tram ngué)n theo ti, to, t3, va t4, va bao cao do chénh l€ch thoi gian
At, toi thanh phan mang diéu khién; va thu ban tin thong bdo thtr mudi mot
duge gui boi thanh phdn mang didu khién, trong dé ban tin thong bdo thu
mudi mot mang At, .

Theo mot vai cach thuc hién kha thi, bo phan gii 602 con dugc tao cAu
hinh d&: gt tin hiéu tham chiéu thir ba t&i tram gdc khac, va theo ddi tin hiéu
tham chiéu th tu duoc g boi tram gbe khac.

B6 phéan gui 602 con duoc tao chu hinh dé gui At, dén tram gbc khac, sao
cho tram géc khac diéu chinh thoi gian hién tai cta tram gbc khac theo At, va
do chénh léch thoi gian At, gilta tram géc khac va tram géc, trong do

At, dugc thu nhén boi tram géc, tram géc khac, hoac thanh phf?m mang
didu khién theo thoi diém truyén ts va thoi diém thu te cta tin hi¢u tham chiéu
thit ba va thdi diém truyén t; va thoi didm thu tg cia tin higu tham chiéu thi tu.

Theo mot vai cach thuc hién kha thi, b phéan gui 602 con dugc tao cau
hinh d&: gt tin hiéu tham chiéu thir ba t6i tram géc khéc, va theo ddi tin hiéu
tham chiéu thtr tu duoc giri béi tram gde khac.

Bo6 phan giti 602 con duge tao cAu hinh dé: bao céo Ar, t6i thanh phéan
mang diéu khién, sao cho thanh phan mang didu khién guii At, va do chénh

léch thoi gian At, gifta tram goc khac va tram goc dén tram goc khac, va tram
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gbc khac diéu chinh thoi gian hién tai cla tram gbc khac theo At, va At, ; hodc
bao cao At, t61 thanh phan mang dicu khién, sao cho thanh phan mang diéu
khién giri At, +At,, tong ctia At, va do chénh léch thoi gian At, gitta tram gbe
khac va tram gbc dén tram gbc khac, va tram gbc khac diéu chinh thoi gian
hién tai cua tram géc khac theo At, +At,, trong do

At, dugc thu nhan bdéi thanh phin mang diéu khién theo thoi diém truyén
ts va thoi diém thu t cua tin hidu tham chiéu thir ba va thoi diém truyén t; va
thoi didm thu tg cta tin hiéu tham chiéu th tu, trong d6 ts, te, t7, va ts duge bdo
céo boi tram géc va tram géc khac, hodc At, dugc thu nhan boi tram géc theo
thoi diém truyén ts va thoi diém thu tg cia tin hi¢u tham chiéu thtr ba va thoi
didm truyén t; va thoi diém thu tg cta tin higu tham chiéu tht tu, va duge bao
c40 t6i thanh phan mang diu khién boi tram goc.

Can luu y 13 cac chiic nang cua cdc mddun chiic ndng cua tram gbe theo
phuong an nay co thé duoc thuc hién mot cach cu thé theo phuong phép trong
cac phuong an vé& phuong phap néu trén. D61 voi quy trinh thuc hién cu thé
cta cac chirc nang, d& cap dén cac phan mé ta lién quan trong cac phuong an
v& phuong phép néu trén. Quy trinh nay khéng dugc mé ta chi tiét hon & day.

Theo phuong 4n nay cta sang ché, bd phan thu 601 c6 thé theo ddi tin
hiéu tham chiéu th&t nhat duoc giri boi tram ngudn, bd phan giii 602 gii tin
hiéu tham chiéu tht hai dén tram ngué)n, va bd phan thu nhan 603 thu nhan do
chénh léch thoi gian At, giita tram gbc va tram nguon, trong d6 At, dugc thu
nh@nbéiﬁanlgéc,Uanlnguén,hoécthmﬂlphénrnang(ﬁéu]dﬁéntheothanlsé

thoi gian thtr nhat cta tin hiéu tham chiéu thir nhat va tham so thoi gian thi hai
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cta tin hiéu tham chiéu th(r hai, sao cho bd phan diéu chinh 604 diéu chinh
thoi gian hién tai cia tram goc theo At, . Diéu nay c6 thé nang cao do chinh xéc
cua su déng bd hoa gilra cac tram, va thuc hién su déng b0 hoa thoi gian tuyét
ddi gitra cac tram.

Dua vao Fig.11, Fig.11 la so d6 céu trac gian luge cua thanh phan mang
didu khién duoc boc 16 trong mot phuong én séang ché. Thanh phan mang diéu
khién dugc md ta theo phuong én nay bao gém b6 phén thu nhan 701, b phén
xu ly 702, va bd phan gui 703.

B6 phan thu nhan 701 dugc tao céu hinh dé thu nhan thoi diém truyén t
va thoi diém thu t, cta tin hiéu tham chiéu thér nhat ma dugc gui boi tram
ngudn téi tram dong bo hoa thir nhit va thoi diém truyén t; va thoi diém thu ty
clia tin hidu tham chiéu tht hai ma dugc gii béi tram déng bd héa thir nhat
dén tram nguén, trong do ty, ta, t3, va t4 dugc bao cdo boi tram nguén va tram
ddng bo hoa thir nhét.

B phan xt 1y 702 dugc tao céu hinh dé x4c dinh do chénh léch thoi gian
At, gilta tram d@)ng bo hoa thi nhét va tram nguén theo t, to, t3, va ts.

B6 phan gui 703 duoc tao cAu hinh dé gul At dén tram déng bo hoa thi
nhét, sao cho tram déng bo hoa thu nhét diéu chinh thoi gian hi¢n tai cuia tram
ddng bod hoa thir nhét theo At, .

Theo mot vai cach thuc hién kha thi, bd phan thu nhan 701 con duoc tao
cau hinh dé thu nhan thoi diém truyén ts va thoi diém thu te cia tin hiéu tham
chiéu thtt ba ma duoc giri bdi tram ddng bd hoa thi nhét t6i tram dong bo héa
thir hai va thoi diém truyén t; va thoi diém thu tg cda tin hiéu tham chiéu thur tu
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ma duoc gl bdi tram ddng bd héa thir hai dén tram ddng bo hoa tha nhit,
trong do ts, tg, t7, va tg dugc bdo cdo bdi tram déng bo hoa tha nhét va tram
dong bd hoéa thi hai.

B phan xt Iy 702 con duoc tao ciu hinh dé xac dinh d§ chénh 1&ch thoi
gian At, gifta tram déng bo hda thir hai va tram déng bo hoa tha nhét theo ts,
te, t7, va tg.

B6 phan gui 703 con dugc tao cAu hinh dé gui At, va At,, hodc At, +At,,
tong clia At, va At, dén tram ddng bo hoa thir hai, sao cho tram dong bd hoa
thtt hai diéu chinh thoi gian hién tai cua tram déng bd hoda tha hai theo A, va
At, hodc theo At, +At, .

Can luu ¥ 14 cac chirc nang cla cdc mddun chirc ning cta thanh phan
mang diéu khién theo phuong an nay co thé duogc thuc hién mot cach cu thé
theo phuong phap trong cac phuong an vé phuong phap néu trén. Déi véi quy
trinh thuc hién cu thé cta cac chirc ning, deé cap dén cac phén mo ta lién quan
trong cac phuong an vé phuong phéap néu trén. Quy trinh ndy khong duoc mo
ta chi tiét hon & day.

Theo phuong an nay cua sang ché, bo phan thu nhan 701 c6 thé thu nhan
thoi diém truyén t; va thoi diém thu t, clia tin hiéu tham chiéu tht nhat ma
duoc gti boi tram ngudn dén tram ddng bd hoa thir nhat va thoi diém truyén t;
va thoi diém thu ty cda tin hidu tham chiéu tht hai ma dugc gii boi tram dong
bo hoa thi nhat dén tram nguén, trong do ty, ty, t3, va t4 dugc bdo cdo boi tram
ngudn va tram dong bo hoa thi nhat; bd phan xir ly 702 xac dinh do chénh

léch thoi gian At, gifta tram dong bo hoa tha nhét va tram ngudn theo t;, t, ts,
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va t4; va bo phan gui 703 gui At dén tram déng bd hoa thu nhét, sao cho tram
ddng bd héa thtt nhit didu chinh thoi gian hién tai chia tram dong bd hoa thir
nhét theo At,. Piéu nay cé thé ning cao do chinh x4c cla su ddng bo hoa gitra
cac tram, va thuc hién sy déng bo hoa thoi gian tuyét dbi gilta cac tram.

Dua vao Fig.12, Fig.12 1a so dd cAu tric gian luge cua tram géc khac
duogc bdc 16 trong mot phuong an sang ché. Tram gbc duoc md ta theo phuong
an nay bao gé)m bd phan gtri 801, bo phén thu 802, va bd phan thu nhéan 803.

Bo phan giri 801 duge tao cAu hinh dé gui tin hi¢u tham chiéu thtr nhat t6i
tram d@)ng bo hoa tha nhat.

B¢ phan thu 802 duoc tao cAu hinh dé theo ddi tin hi¢u tham chiéu thi hai
duoc gti boi tram ddng bo hoa thi nhét.

B6 phén thu nhan 803 dugc tao cdu hinh dé thu nhan do chénh l1&ch thoi
gian At, gifta tram dong bo hoa thi nhat va tram gdc, trong dé at, duge thu
nhan bo1 tram géc, tram déng bo hoda thu nhét, hodc thanh phﬁn mang diéu
khién theo thdi diém truyén t; va thoi diém thu t, cua tin hiéu tham chiéu thu
nht va thoi diém truyén t; va thoi diém thu ty caa tin hi¢u tham chiéu thi hai.

B6 phén gui 801 con duoc tao chu hinh dé gui At, dén tram dong bd hoa
thir nhit, sao cho tram ddng bd héa thir nhét diéu chinh thdi gian hién tai cta
tram ddng bd hoa thir nhét theo At, .

Theo mdt vai cach thuc hién kha thi, tin hiéu tham chiéu thtr hai mang
thoi diém thu t, cda tin hidu tham chiéu thtr nhét va thoi diém truyén t; cua tin
hiéu tham chiéu thtr hai ma duoc ghi boi tram ddng bo hoa thi nhat, va cach
thirc cu thé ctia bude thu nhan, bai bo phan thu nhan 803, dd chénh léch thoi
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gian At, gilta tram ddng bd hoa thir nhét va tram gdc, trong d6 at, dugc thu
nhan bdi tram géc, tram déng bo hoda thu nhét, hodc thanh phé“m mang diéu
khién theo thoi diém truyén t; va thoi diém thu t, cia tin higu tham chiéu thu
nhét va thoi didm truyén t; va thoi diém thu t, cta tin hidu tham chiéu thi hai,
la:

ohi thoi diém truyén t; cua tin hiéu tham chiéu tha nhét va thoi diém thu
t4 cua tin hiéu tham chiéu tht hai; va thu nhan do chénh léch thoi gian At, gifta
tram déng bo hoa tha nhét va tram géc theo ty, to, t3, va t4.

Theo mot vai cach thuc hién kha thi, cach thic cu thé ctia budc thu nhén,
bdi bo phéan thu nhan 803, do chénh Iéch thoi gian A, gilta tram dé)ng bd hoda
thir nhét va tram gdc theo thdi diém truyén t; va thoi diém thu t, cla tin hidu
tham chiéu tht nhat va thoi diém truyén t; va thoi diém thu t, cta tin higu tham
chiéu tht hai, la:

ghi thoi diém truyén t; cua tin hiéu tham chiéu tht nhat va thoi diém
truyén t; clia tin hiéu tham chiéu thir hai; thu ban tin thong bao thir nhat duoc
glri boi tram dong bd hoéa thir nhét, trong d6 ban tin théng bdo thu nhét mang
thoi didm thu t; cta tin hiéu tham chiéu thi nhét va thoi diém truyén t3 cla tin
hiéu tham chiéu thtr hai ma duoc ghi bdi tram déng bo hoda tha nhét; va thu
nhan do chénh léch thoi gian At, gilta tram déng bd héa thir nhat va tram géc
theo ty, to, t3, va ty.

Theo mot vai cach thuc hién kha thi, cach thuc cu thé cta gui, bdi bd
phéan gui 801, At dén tram d(‘Sng bd hoa thtr nhat, sao cho tram déng bo hoda

thir nhét diéu chinh thoi gian hién tai cia tram dong b hoa thir nhat theo At,,
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la:

gui ban tin thong bao thtr hai dén tram dong bd hoa thtr nhét, trong d6 ban
tin thong bao thir hai mang At,, va ban tin thong bao thir hai duge sir dung dé
chi din tram ddng bo héa thr nhat diéu chinh thoi gian hién tai cta tram dong
bo héa thir nhét theo A, .

Theo mdt vai cach thuc hién kha thi, cach thuc cu thé cla gui, bol bd
phan giri 801, At, dén tram ddng bd hoa thir nht, sao cho tram dong b hoa
thtr nhét didu chinh thoi gian hién tai cia tram ddng bo hoa thir nhat theo A,
la:

bao céo At, t6i thanh phan mang didu khién, sao cho thanh phan mang
didu khién gt At, dén tram ddng bd hoa thi nhét, va tram dong bd hoa thu
nhét diéu chinh thoi gian hién tai cta tram ddng bo hoa thir nhét theo At, .

Can luu y 13 cac chie ning cia cdc mddun chic nang cua tram gbe theo
phuong an nay co thé duoc thuc hién mot cach cu thé theo phuong phap trong
cac phuong 4n vé phuong phap néu trén. DPdi v6i quy trinh thuc hién cu thé
cta cac chire nang, dé cép dén céc phan mo ta lién quan trong cac phuong an
vé phuong phéap néu trén. Quy trinh nay khéng duoc mo ta chi tiét hon & day.

Theo phuong 4n ndy cia sang ché, bo phan gii 801 c6 thé gui tin hiéu
tham chiéu tha nhét dén tram déng bo hoda thu nhét, bd phén thu 802 theo do1
tin hidu tham chiéu thtr hai duoc gui boi tram ddng b héa thi nhét, bo phan
thu nhan 803 thu nhan do chénh léch thoi gian At, gifta tram déng bo hoa thi
nht va tram gbc, va bd phan giri 801 gui At, dén tram ddng bd héa thi nhét,
sao cho tram ddng b héa thir nhét didu chinh thoi gian hi¢n tai cia tram dong
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b6 hoa thir nhét theo At,. Didu nay ¢6 thé nang cao d¢ chinh xac cta su dong
bo héa gitra cac tram, va thuc hién su déng bd hoa thoi gian tuyét ddi gilta cac
tram.

Can luu y 13, dé m6 ta ngén gon, cac phuong an vé phuong phap néu trén
déu dugc mé ta dudi dang mot chudi céac thao tac. Tuy nhién, ngudi cd hiéu
biét trung binh trong linh vuc k¥ thuét tuong tng s& thdy ring sang ché khong
giéi han ¢ thir ty dugc md ta cta céc thao tac, do theo sang ché, mot vai budc
¢6 thé duogc thuc hién theo céc thr tu khac hodc mot cach dong thoi. Ngoai ra,
ngudi ¢ hiéu biét trung binh trong linh vuc k¥ thuat tuong Gng cling s& thay
rang tit ca cac phuong an dugc md ta trong ban mo ta la cidc phuong an uu
tién, va cac hoat dong va cac modun lién quan la khong can bét budc theo sang

r
A

ché.
Nguoi ¢é hiéu biét trung binh trong linh vuc ky thuat twong Gng c6 thé
hiéu rang tat ca hodc mot vai trong sb cua cac bude cua cac phuong phéap trong
céc phuong an c6 thé dugc thyc hién boi chuong trinh ma diéu khién phan
cung lién quan. Chuong trinh co thé duoc luu trir trong phuong tién luu trix
doc duoc béi may tinh. Phuong tién luu trit ¢6 thé bao gom bd nhé tac dong
nhanh, b6 nhé chi doc (Read-Only Memory - ROM), bd nhé truy nhép ngu
nhién (Random Access Memory - RAM), dia tr, dia quang, hoéc tuong tu.
Phan néu trén md ta chi tiét phuong phap dong bd héa lién tram, tram
gbc, va thanh phan mang diéu khién ma duoc dua ra trong cac phuong an sang
ché. Trong ban md ta nay, cac vi du cu thé duoc st dung dé mo ta nguyén Iy va

cac cach thuc hién cta sang ché, va phan mé ta ctia cac phuong 4n chi c6 muc

-79-



33465

dich giup hiu rd phuong phap va y tudng cbt 131 ciia sang ché. Trong khi do,
ngudi ¢ hiéu biét trung binh trong linh vuc k¥ thudt tuong ung cé thé, dua
Va0 ctia sang ché, thyuc hign cac su cai bién ddi véi cac cach thuc hién cy thé va
pham vi ¢ng dung. Do d6, noi dung cia ban méd ta ndy s& khéng duoc hiéu 1a gidi

han sang ché.
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theo ddi (S101), béi tram dong bd héa thir nhat, tin higu tham chiéu thu
nhétﬁrﬁanlnguén,Vég&iﬁnlﬁéuthanldﬂéuth&}uﬂtéiuanlnguén,k@jcﬁa
tin hidu tham chiéu thir nhit va loai cta tin hi¢u tham chiéu thir hai la tin higu
tham chiéu 6 cu thé (CRS- cell-specific reference signal), hodc tin hiéu tham
chiéu thong tin trang thai kénh (CSI-RS - channel state information reference
signal);

thu nhan (S102), béi tram dong b hoa thi nhat, do chénh léch thoi gian
At, gifra tram ddng bd héa thir nhat va tram ngudn, trong d6 At, dugc thu nhan
theo tham sd thdi gian thir nhat cta tin hiéu tham chiéu tht nhit va tham so
thoi gian thi hai cua tin hi¢u tham chiéu thtr hai, tham sd thoi gian thtr nhat
bao gdm thoi diém truyén t, va thoi diém thu t, cta tin hi¢u tham chiéu thi
nhit, va tham s thoi gian thtt hai bao gdm thoi diém truyén t; va thoi diém
thu t, cta tin hiéu tham chiéu thir hai; va

didu chinh (S103), béi tram ddng bd hoa thi nhat, thdi gian hién tai clia
tram ddng b hoa thir nhat theo At, .
2. Phuong phép theo diém 1, trong d6 buéc thu nhan (S102), béi tram ddng bo
héa thir nhét, d6 chénh léch thoi gian At, gitta tram ddng bo hoa thi nhat va
Hanlnguénlxu)génlbuéc:

thu, béi tram dong bd hoa thtr nhat, tham sé thoi gian thi nhat va tham s6

thoi gian thtt hai ma duoc gii boi tram ngudn dudi dang tin higu tham chiéu
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va/hodc dudi dang ban tin thong bao, va thu nhan do chénh léch thoi gian At
gilra tram dong bo hoa thir nhét va tram ngué)n theo tham s6 thoi gian thu nhét
va tham sd thoi gian thir hai; hodc

thu, bodi tram déng bo hoda thi nhét, d6 chénh léch thoi gian At, gita tram
ddng bd hoa thr nhat va tram ngudn ma dugc g béi tram ngudn, trong dé At,
duqcthurﬁﬁhlbéiUanlnguéntheothanlséthbigkulﬂn}nhétvéthanlséthdi
gian thu hai vao luc thu nhan tham s6 thoi gian thr nhat va tham sb thoi gian
thtr hai ma duoc giri boi tram ddng bd hoa thir nhat dudi dang tin hidu tham
chiéu va/hodc dudi dang ban tin thong bao; hoic

thu, bodi tram dong bd hoa thir nhat, do chénh léch thoi gian At, gifta tram
ddng b hoéa thir nhat va tram ngudn ma duoc gii boi thanh phan mang diéu
khién, trong d6 At, dugc thu nhan boi thanh phan mang diéu khién theo tham
s6 thoi gian tht nhét va tham s6 thoi gian thi hai ma dugc bdo céo bdi tram
nguf”)n va tram déng bd hoéa thu nhét, hoac At, dugc thu nhan boi tram nguén
theo tham sd thoi gian thtr nhét va tham s thoi gian th hai vao ltc thu nhén
tham s thoi gian thi nhét va tham s6 thoi gian thi hai ma duge gui béi tram
ddng bd héa thir nhat dudi dang tin hi¢u tham chiéu va/hoic dudi dang ban tin
thong bao, va dugc béo cdo téi thanh phan mang diéu khién boi tram ngudn,
hoac At, dugc thu nhan bdi tram déng bd héa tht nhat theo tham sb thoi gian
thr nhét va tham sd thoi gian tht hai vao lac thu nhén tham s6 thoi gian tha
nhét va tham sb thoi gian thit hai ma duoc guri bsi tram ngudn dudi dang tin
hiéu tham chiéu va/hodc dudi dang ban tin thong bao, va dugc bdo cdo té1

thanh phin mang diéu khién béi tram dong bd hoa thir nhét.
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3. Phuong phap theo diém 2, trong d6 tin higu tham chiéu tht nhat mang thoi
diém truyén t; cua tin hiéu tham chiéu thtr nhdt ma duoc ghi bdi tram nguén,
va

budc thu, béi tram dong bd héa thir nhat, tham sé thoi gian thtr nhat va
tham s thoi gian thir hai ma duge gii bdi tram ngudn dudi dang tin hiéu tham
chiéu va/hodc dudi dang ban tin thong bao, va thu nhan do chénh léch thoi
gian At, gifta tram dong bd héa thir nhat va tram nguodn theo tham s6 thoi gian
thir nhit va tham s thoi gian thir hai, bao gom céc budc:

ghi, bdi tram dong bd héa thir nhét, thoi diém thu t, cia tin hiéu tham
chiéu thtt nhit va thoi diém truyén t; cua tin hiéu tham chiéu thir hai;

thu, béi tram ddng bd héa thir nhat, ban tin thong béo thr nhat ma dugc
gui boi tram nguén sau khi tram nguén thu tin hiéu tham chiéu thir hai, trong
d6 ban tin thong bao thr nhat mang thoi diém thu ty cta tin higu tham chiéu
th&luﬁrnéduqcghibéiﬁanlnguén;vé

xac dinh, béi tram dong bd héa thi nhat, do chénh léch thdi gian At
gilta tram déng bo hoa tha nhat va tram nguén theo ty, to, t3, va ts.
4. Phuong phép theo diém 2, trong d6 budc thu, boi tram dong b hoa thi
nhét, tham s thoi gian tht nhat va tham sb thoi gian tht hai ma duge gl boi
tram nguén dudi dang tin hi¢u tham chiéu va/hoac dudi dang ban tin thong
b4o, va thu nhan do chénh léch thoi gian At, gilta tram déng bo hoa thu nhét
va tram nguodn theo tham s6 thdi gian thi nhat va tham s6 thoi gian thi hai,
bao gdm cac budc:

ghi, bsi tram dong bd hoa thtr nhét, thoi diém thu t, cla tin hiéu tham
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chiéu thtr nhét va thoi diém truyén t3 cua tin hiéu tham chiéu thi hai;

thu, boi tram dong bd hoa thir nhat, ban tin thong béo thir hai ma dugc
glri boi tram ngudn sau khi tram ngudn thu tin hiéu tham chiéu tha hai, trong
d6 ban tin thong bao thir hai mang thoi diém truyén t; cta tin hidu tham chiéu
th&r nhét va thoi didm thu t; cta tin hiéu tham chiéu thir hai ma duogc ghi béi
tram ngu(‘A)n; va

xac dinh, bdi tram dé)ng bo hoa thua nhét, do chénh léch thoi gian At, gitta
tram déng bo hoa tha nhét va tram nguén theo ty, ty, t3, va ty.
5. Phuong phap theo diém 2, trong d6 thoi diém truyén t; cta tin hiéu tham
chiéu tha nhat va thoi didm truyén t3 cta tin hiéu tham chiéu tht hai duoc
théng nhét trudc béi tram ngudn va tram dong bo hoa thi nhét, va

budc thu, béi tram ddng bo héa thi nhét, tham sb thoi gian thd nhat va
tham sd thoi gian thit hai ma dugc gii boi tram ngudn dudi dang tin hiéu tham
chiéu va/hodc dudi dang ban tin thong bao, va thu nhan do chénh léch thoi
gian At, gifta tram ddng bo hoa thir nhét va tram nguoén theo tham s6 thoi gian
thir nhét va tham s thoi gian thi hai, bao gém céc bude:

ohi, bdi tram ddng bd hoa thir nhat, thoi diém truyén t; cta tin hiéu tham
chiéu tht nhét va thoi didm thu t, cia tin higu tham chiéu tht nhat, va thu nhan
tri O t;— tp; va

thu, bo1 tram déng bo hoa thur nhét, ban tin thong bao thtr ba ma duoc gui
boi tram nguodn sau khi tram nguodn thu tin hiéu tham chiéu tht hai, trong d6
ban tin théng bao thir ba mang thdi didm truyén t; va thoi diém thu t cua tin
hiéu tham chiéu thtr hai ma duogc ghi boi tram nguén, hodac ban tin thong bao
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th& ba mang tri s6 t;— t, dugc thu nhéan bdi tram ngudn theo thoi diém truyén t3
cua tin hiéu tham chiéu thir hai va thdi diém thu t, cta tin hiéu tham chiéu thu
hai ma duoc ghi; va xac dinh, bdi tram ddng bo hoa thir nhat, do chénh léch
thoi gian At, gita tram déng bd hoa thir nhat va tram nguén theo tri sO t — ty,
t3, va t4 hodc theo tri Ot — tp va tri sb t3— ts.
6. Phuong phap theo diém 2, trong d6 tin hi¢u tham chiéu thtr hai mang thoi
diém thu t, cta tin hiéu tham chiéu thtr nhét va thoi diém truyén t; cla tin higu
tham chiéu thtt hai ma duoc ghi bai tram dong bo hoa thir nhat, va

budc thu, béi tram ddng bd hoa thir nhét, do chénh léch thoi gian At, giita
tram déng bd hoa thu nhét va tram nguén ma dugc gui bdi tram nguén bao
gbm budc:

thu, béi tram ddng bd hoa thir nhat, ban tin thong bao tht tu duge guri boi
tram ngudn, trong dé ban tin thong bao tht tu mang do chénh 1éch thoi gian
At, gifta tram ddng bo héa thir nhét va tram nguén; va

At, dugc thu nhén boi tram nguén theo t,, t3, va thoi diém truyén t; cua tin
hiéu tham chiéu thtr nhit va thoi diém thu t; cta tin hiéu tham chiéu thir hai ma
duoc ghi boi tram nguén;

hoac

thu, béi tram ddng bd hoa thi nht, ban tin thong bio thit nam duoc gui
boi thanh phin mang diéu khién, trong d6 ban tin thong bao th ndm mang do
chénh I¢éch thoi gian At, gita tram déng bo hoa thir nhét va tram nguén; va

At, dugc thu nhéan boi tram nguén theo t, t3, va thoi diém truyén t; cua tin
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hiéu tham chiéu thtr nhat va thoi diém thu t4 cta tin hiéu tham chiéu tht hai ma
duoc ghi bsi tram ngudn, va dugc béo céo t6i thanh phan mang diu khién boi
tram nguén.
7. Phuong phép theo diém bt ky trong sb cac diém tir 1 dén 6, trong d6 sau
budce thu nhan (S102), boi tram déng bo hoa thu nhét, do chénh léch thoi gian
At, gilra tram ddng bo héa thi nhét va tram ngudn, va trude budc diéu chinh
(S103), boi tram ddng bd héa thit nhat, thoi gian hién tai clia tram dong bd hoa
thtr nhét theo At,, phuong phép ndy con bao gbm céc budc:

otti, bdi tram ddng bd hoa thir nhat, tin hi¢u tham chiéu tht ba t6i tram
ddng bd héa thir hai, va theo dbi tin hidu tham chiéu thtr tu dugc gl boi tram
dong bd héa thr hai; va

gui, boi tram d@)ng bo hoa tha nhét, At, dén tram déng b0 hoa thu hai, sao
cho tram déng bo hoa thu hai diéu chinh thoi gian hién tai cua tram déng bd
hoa thir hai theo At, va do chénh léch thoi gian At, gilta tram déng bo hoa thir
hai va tram dong bd hoa thi nhat, trong d6

At, duge thu nhén boi tram ddng bd hoa thi nhat, tram dong bd hoa thi
hai, hodc thanh phan mang diéu khién theo thoi diém truyén ts va thoi diém thu
t¢ ctia tin hi¢u tham chiéu thr ba va thoi didm truyén t; va thoi diém thu tg cia
tin hiéu tham chiéu thir tu.
8. Tram géc, tram géc nay bao gém:

b5 phan thu (601), dugc tao cAu hinh dé theo ddi tin hiéu tham chiéu thu

nhat dugc gai boi tram nguodn;
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bd phan guri (602), duoc tao cAu hinh d& giri tin hidu tham chiéu thi hai
to1 tram nguén, loai cua tin hiéu tham chidu thir nhat va loai cta tin hiéu tham
chiéu tht hai 1a tin hiéu tham chiéu 6 cu thé (CRS- cell-specific reference
signal), hodc tin hi¢u tham chiéu thong tin trang thai kénh (CSI-RS - channel
state information reference signal);

bd phén thu nhan (603), duoc tao cAu hinh dé thu nhan d6 chénh 1éch thoi
gian At, gilta tram gbc va tram ngudn, trong d6 At, duoc thu nhan theo tham
s6 thoi gian thir nhat cia tin hi¢u tham chiéu tht nhat va tham sd thoi gian tht
hai ctia tin hiéu tham chiéu tht hai, tham s6 thoi gian tha nhét bao gém thoi
didm truyén t; va thoi diém thu t, cia tin hiéu tham chiéu th@ nhét, va tham so
thoi gian thit hai bao gdm thoi diém truyén t; va thoi diém thu ty cua tin hiéu
tham chiéu tht hai; va

bd phéan diéu chinh (604), dugc tao céu hinh dé diéu chinh thdi gian hién
taicﬁatranlgéctheo At .
9. Tram gbc theo diém 8, trong d6 bd phan thu nhan (603) dugc tao cau hinh
cu thé dé:

thu tham sé thoi gian thir nhat va tham s6 thoi gian thir hai ma duoc gui
b1 tram nguén dudi dang tin hiéu tham chiéu va/hodc dudi dang ban tin thong
bdo, va thu nhan do chénh léch thoi gian At, gifta tram gbe va tram nguon theo
tham s thoi gian thi nhit va tham s6 thoi gian thi hai; hodc

thu do chénh léch thoi gian At, gilta tram gbc va tram ngudén ma duge gui
béiuanlnguén,uongcﬁiAq duqcﬂmlnhénbéiUanlnguéntheothanlséthbi
gian thir nhat va tham 36 thoi gian thir hai vao lic thu nhan tham s6 thoi gian
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thtr nhit va tham sd thoi gian thr hai ma duoc gui bdi tram gbc dudi dang tin
hiéu tham chiéu va/hodc dudi dang ban tin thong béo; hodc

thu do chénh léch thoi gian At, gifta tram gdc va tram ngudn ma dugc ghi
boi thanh phin mang didu khién, trong d6 At, duoc thu nhan boi thanh phéan
mang diéu khién theo tham s thoi gian thu nhat va tham sd thoi gian thir hai
ma duogc bao cao boi tram nguén va tram géc, hoac At, dugc thu nhan bdi tram
ngudn theo tham sd thoi gian thir nhét va tham s thoi gian tha hai vao lic thu
nhén tham sb thoi gian thi nhit va tham s6 thoi gian thi hai ma duoc gui boi
tram géc dudi dang tin hiéu tham chiéu va/hodc dudi dang ban tin thong béo,
va duoc bao cao tdi thanh phé”m mang diéu khién boi tram ngué)n, hoac At,
duoc thu nhan béi tram gdc theo tham s thoi gian thir nhat va tham so thoi
gian thr hai vao luc thu nhan tham s4 thoi gian thir nhat va tham s6 thoi gian
thir hai ma duoc gui bdi tram ngué)n dudi dang tin hiéu tham chiéu va/hoic
du6i dang ban tin thong béo, va dugc béo céo t6i thanh phan mang diéu khién
boi tram gdc.
10. Tram gbc theo diém 9, trong do tin hidu tham chiéu th nhat mang thoi
diém truyén t; cia tin hiéu tham chiéu thir nhat ma duogc ghi boi tram ngudn,
va bo phén thu nhan(603) dugc tao cAu hinh cu thé dé:

ghi thoi diém thu t, cta tin hiéu tham chiéu thi nhat va thoi diém truyén
t; clia tin hidu tham chiéu thtr hai;

thu ban tin thong béo thir nhat ma dugc gl bdi tram ngudn sau khi tram
ngudn thu tin hiéu tham chiéu tht hai, trong d6 ban tin thong béo thtr nhat

mang thoi diém thu t; cla tin hiéu tham chiéu th hai ma duogc ghi boi tram
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nguén; va

xac dinh do chénh léch thoi gian At, gifra tram géc va tram nguén theo t;,
ty, t3, va ty.
11. Tram géc theo diém 9, trong d6 bd phén thu nhan (603) dugc tao cAu hinh
cu thé dé:

ghi thoi diém thu t, cta tin hidu tham chiéu th nhat va thoi diém truyén
t; clia tin higu tham chiéu thir hai;

thu ban tin thong bao thtr hai ma dugc glri boi tram ngudn sau khi tram
ngudn thu tin hiéu tham chiéu thi hai, trong d6 ban tin thong bdo thir hai mang
thoi diém truyén t; ctia tin hiéu tham chiéu thtr nhit va thoi diém thu t; ca tin
hiéu tham chiéu thir hai ma duogc ghi boi tram nguén; va

xac dinh d6 chénh léch thoi gian At, gilta tram géc va tram nguén theo ty,
ty, t3, VA ty.
12. Tram gbc theo diém 9, trong d6 thoi diém truyén t; clia tin hiu tham chiéu
thit nhét va thoi didm truyén t; clia tin hiéu tham chiéu th hai dugc thong nhat
trudc boi tram nguén va tram géc, va bd phan thu nhan(603) duoc tao cAu hinh
cu thé dé:

ghi thoi diém truyén t; cia tin hiéu tham chiéu thtr nhét va thoi diém thu
t, clia tin hiéu tham chiéu thi nhat, va thu nhan tri sé t; — t; va

thu ban tin thong bao th ba ma dugc gui boi tram nguodn sau khi tram
ngudn thu tin hiéu tham chiéu thi hai, trong dé ban tin thong bo thtr ba mang

thoi diém truyén t; va thoi diém thu ty cla tin higu tham chiéu thir hai ma duoc
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ghi boi tram ngudn, hodc ban tin thong bao thit ba mang tri s6 t3 — t4 duogc thu
nhan bdi tram nguén theo thoi diém truyén t; cda tin hiéu tham chiéu th@ hai
va thoi diém thu t; cta tin hiéu tham chiéu tht hai ma duoc ghi; va xé4c dinh do
chénh 1€ch thoi gian At, gilta tram géc va tram nguén theo tri s6 t1 — t, t3, va 4
hodc theo trj s t;— t, va tri sb t3— ta.
13. Tram géc theo diém 10, trong do6 tin hiéu tham chiéu th hai mang thoi
diém thu t, clia tin hiéu tham chiéu thir nhét va thoi diém truyén t; ctia tin higu
tham chiéu tht hai ma duoc ghi boi tram géc, va bg phan thu nhén (603) dugc
tao cau hinh cu thé dé:

thu ban tin thong bao thir tu duoc gui boi tram ngudn, trong d6 ban tin
thong bao thtr tu mang do chénh l€ch thoi gian At, gilra tram gbe va tram
ngudn; va

At, dugc thu nhén béi tram nguén theo ty, t3, va thoi diém truyén t; cua tin
hiéu tham chiéu th nhat va thoi diém thu t, cta tin hi¢u tham chiéu thir hai ma
duogc ghi boi tram ngudn,

hoac

b phan thu nhan (603) duoc tao céu hinh cu thé dé:

thu ban tin théng béo thi nim duoc gl béi thanh phin mang didu khién,
trong dé ban tin thong bao thir nam mang do chénh léch thoi gian At, gita
tram gbc va tram ngudn; va

At, dugc thu nhén bdi tram nguén theo 1y, t3, va thoi diém truyén t; cua tin

hiéu tham chiéu tht nhat va thoi diém thu t; cta tin hiéu tham chiéu thtr hai ma
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duoc ghi boi tram nguén, va dugc bao cédo tdi thanh phﬁn mang diéu khién boi
tram nguén.
14. Tram gdc theo diém bat ky trong sb cac diém tur diém 8 dén 13, trong d6

bd phan gui (602) con dugce tao chu hinh dé: gt tin hiéu tham chiéu thu
ba t6i tram gdc khéc, va theo di tin hiéu tham chiéu thir tu dugc g bsi tram
gbc khac; va

bd phan gui (602) con dugce tao chu hinh dé guii At, dén tram goc khac,
sao cho tram gdc khac diéu chinh thoi gian hién tai cua tram gbc khac theo At,
va do chénh léch thoi gian At, gilra tram géc khac va tram géc, trong do

At, dugc thu nhan b1 tram géc, tram géc khéac, hoac thanh phén mang
diéu khién theo thoi didm truyén ts va thoi diém thu ts cta tin hiéu tham chiéu
thir ba va thoi diém truyén t; va thoi diém thu tg cta tin hidu tham chiéu thu tu.
15. Phuong tién luu trit doc duge bang may tinh bao gbm céc 1énh, khi duoc
chay boi may tinh, khién cho may tinh thuc hién phuong phép theo diém bat

ky trong s6 cac diém tir 1 dén 7.
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(9) ()

Tin hiéu tham chiéu thir nhat

| o0

Tin hiéu tham chiéu th( hai

. Tram ddng bo hoa
Tram ngudn the nhat

FIG. 1

Thanh phan mang diéu khién

Tin hiéu tham chiéu the nhat
—

Tin hiéu tham chiéu the hai
<&

T . Tram dbng bd hoa
ram nguon the nhat

FIG. 2

-92-



33465

2/9

ey Huy
B0y 0q Bugp wel |

(%))

N} OUY NYIYO Wiey) nd1y ujL

<

BQ DU} NQIYO Wey) ndIy ujL

¢ D4

Jeyu ayy
2oy 0q Bugp wel |

-

1ey Ny} NaIyo wey) naly uj L

<}

((©)

JeyU OU} NQIYO Wey) NIy ujL

uonbu welj

(©)

-93-



33465

3/9

ey au
eoy 0q Bugp wel |

¥ DId

Jeyu ayy
eoy 0q Bugp wel |

i
N} DY) NDIYD Weyy nd1y ujL

g OU} NIYO Wey) ndly uj L A ( vv

/

ugiyy nglp Bugw ueyd yueyy

<

.
1ey QU NQIYO Wey) nd1y ujL

Jeyu NU} NDIYD Wey) ndly ulL

uonbu wels |

(%))

e



33465

4/9

S101
Tram ddng bo hoéa thir nhét theo ddi tin hiéu tham chiéu ther /

nhat dwoc glri béi tram nguon, va gl tin hiéu tham chiéu
tht hai t&i tram ngudn

S102

Tram dong b6 hoa thi nhét thu nhan do chénh léch thoi /
gian At; gitra tram dong b hoa thlr nhat va tram ngudn

S103

Tram dong b hoa thir nhét diéu chinh thei gian hién tai cla /
tram ddng bd hoa thir nhat theo At

FIG. 5
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Tram ddng b6 hoa thir nhét theo ddi tin hiéu tham chiéu thir
nhat dwoc gtvi b&i tram nguon, va gii tin hiéu tham chiéu
th&r hai t&i tram ngudn

S201

'

Tram ddng bd hoa thir nhat ghi thei diém thu t2 cta tin hiéu
tham chiéu thtr nhét va thdi diém truyén ts cha tin hiéu tham
chiéu thtr hai, va thu ban tin théng béo thir nhéat ma duoc
gtri bdi tram ngudn sau khi tram ngudn thu tin hiéu tham
chiéu thir hai, trong d6 ban tin théng bao thr nhat mang thei
diém thu ts cla tin hiéu tham chiéu thir hai ma dwoc ghi bai
tram ngudn, va tin hiéu tham chiéu th® nhat mang thoi diém
truyén t cla tin hiéu tham chiéu thir nhat ma dwoc ghi boi
tram nguén

S202

'

Tram ddng bd hoa thr nhét xac dinh d6 chénh léch thoi
gian At,gitra tram dong b héa th& nhat va tram ngudn theo
t1, t2, t3, va ta

S203

'

Tram ddng bo hoa thir nhét diéu chinh thoi gian hién tai clia
tram ddng bd hoéa thir nhat theo At

S204

FIG. 6
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S301
Tram dong b6 hoa thi» nhéat theo ddi tin hiéu tham chiéu the . /

nhét dwoc gri bdi tram ngudn, va gii tin hiéu tham chiéu
tht hai t&i tram ngudn

l S302

Tram dong b hoa thir nhat thu nhan do chénh léch thoi
gian At; gitra tram dong b héa th® nhat va tram nguodn /

'

Tram ddng bo hoa thir nhat gi¥i tin hieu tham chiéu thwba | 5303
t&i tram déng bd hoa thir hai, va theo dbi tin hi¢u tham chiéu /
tht tw dwoe glvi béi tram dong bd hda thir hai

l

Tram ddng bd hoa thir nhat glri At; dén tram dong bd hoa
the hai, sao cho tram ddng bd héa thr hai diéu chinh thoi S304
gian hién tai cta tram ddng bd hoa thir hai theo At; va dod /

chénh &ch thoi gian At, gilra tram déng bd hoa thir hai va
tram ddng bd hoa thir nhat

S305

Tram dong bd hoa thw nhét diéu chinh thoi gian hién tai cia /
tram ddng bd hda thir nhat theo At

FIG. 7
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Thanh phan mang diéu khién thu nhan thdi diém truyén t1 va
thoi diém thu tz cda tin higéu tham chiéu thir nhat ma duoc
gWi bdi tram ngudn tdi tram ddng bo hoa thir nhat va thoi

diém truyén ts va thoi diém thu ts cta tin hiéu tham chiéu the
hai ma dwoc gt bdi tram ddng bd hoa thir nhat dén tram

ngudn, trong do t1, tz, ts, va t« worc bao cao bdi tram ngudn
va tram ddng bd hoa thir nhat

S401

l

Thanh phan mang diéu khién xac dinh d6 chénh léch thoi
gian At; gitra tram dong bd héa thir nhat va tram ngudn
theo ti1, t2, t3, va ta

S402

l

Thanh phan mang diéu khién gl At; dén tram dong bd
héa th(r nhét, sao cho tram dﬁng bd hoéa th(r nhat Qiéu chinh
thi gian hién tai ctia tram ddng bd hoa thir nhat theo At;

S403

FIG. 8
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S501
Tram ngudn gi¥i tin hiu tham chiéu thi nhét toi tram dong /

bd hda thir nhat, va tiep nhér) tin hiéu tham chiép th hai
dwgc glri bdi tram dong bd hda thir nhat

S502

Tram ngudn thu nhan do chénh I’éch thoi gian ‘At; gitra tram /
dong bg hda th&r nhat va tram nguon

S503

Tram ngudn giri Ati dén tram dong bd hoa thir nhét, sao /
cho tram déng bd héa thir nhat diéu chinh thoi gian hién tai
clia tram ddng bo hoa thir nhat theo At

FIG. 9

Tram gbc

602 603 604
/ / /

BO phan BO phan Bo phan
gtri thu nhan diéu chinh

601

Bo6 phan
thu

FIG. 10
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Thanh ph&n mang diéu khién

/ 701 / 702 / 703
B6 phan B6 phan Bo phan
thu nhan X ly gt
FIG. 11
Tram gbc
/ 801 / 803 / 802
Bo phan BG phan BG phan
gui thu nhan thu
FIG. 12
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