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gom cac budc: xac dinh, boi thiét bi thtr nhat theo loai tai nguyén nghe mang, mau hinh
thoi gian-tan s6 cua chudi thir nht va twong Gmg véi tai nguyén nghe mang cua loai nay;
va sau d6 truyén chudi thir nhat t6i thiét bi thir hai nho sir dung mau hinh thoi gian-tan sé
cua chudi thu nhét sao cho thiét bi thtr hai thyc hién nghe mang theo chudi thir nhat. Ma~1u
hinh thoi gian- tan so ctia chudi thir nhit duoc xdc dinh trong quy trinh xur Iy nay la mau
hinh thoi gian-tan s6 thu dugc bang cach bién doi mau hinh thoi glan tan so ctia chudi gbc,
va tin hiéu nghe mang thu dugc tir d6, nghia 13, mau hinh thoi gian-tan sb cta chudi thi
nhét, 1a don gian, ma co thé dat duoc muc dich lam giam do phuc tap trong viéc tao tin
hiéu nghe mang va do phuec tap tinh toan trong viéc phan tich tin hiéu nghe mang.
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Linh vye k§ thuit dwoc dé cap

Céc phwong 4n clia sang ché lién quan dén céc k§ thuat truyén thong
khong day, va cu thé 13, dén thiét bi va phuong phap nghe mang.
Tinh trang ky thuit ciia sang ché

Hién nay, dé dép tng yéu ciu tang nhanh vé luu lugng dich vu dit liéu, sb
lwong 16m céc & c& nhoé (small cell) duoc trién khai day dic trong mot s khu
vuc truy cdp trong nha va ngoai trdi. Nang lyc va vung bao phu cta 6 ¢d 16n
(macro cell) ban dau dugc nang cao nhd sir dung ving bao phu ciia 6 ¢& nho, dé
cai thién trai nghiém nguoi ding. Pé dam bao viéc truyén dit liéu binh thuong
gifta 6 c& 16n va mdi 6 ¢& nho va gitta cac 6 ¢& nho, su dong bd héa ddng hd can
phai dugc thuc hién gifta cidc 6 c¢d nhd va giita 6 ¢& nho va 6 ¢& 16n.

Trong céc giai phap k¥ thuat da biét, sy ddng bo hoa dong hd duoc thuc
hién béng cach nghe mang (network listening). Cu thé 13, mot sb 6 c& nho hodc
0 c& 16n dat dugc viéc dong bd héa dong hd nhd sir dung tin hidu dong bd héa
ddng hd dugc cap béi ngudn ddng bd héa bén ngoai, va lam cic 6 ngudn ddng
b0 hoa, cép tin hiéu déng bo hoa déng hd cho 6 dich, sao cho 6 dich cling dat
duoc su déng bd hoa. Nguén déng bd hda bén ngoai co thé 13, vi du, hé théng
dinh vi toan cdu (Global Positioning System, GPS) hoidc sy dong bd hoa dong
hd qua mang c6 déy. Trong quy trinh xir Iy nay, 6 ngudn ddng bd héa truyén tin
hiéu nghe mang t6i 6 dich, sao cho 6 dich c6 thé thuc hién déng bd hoéa ddong hd
v6i 6 ngudn ddng bd hoa theo tin hiéu nghe mang. P& 1am giam anh hudng lén
thiét bi ngudi ding ma duoc phuc vu béi 6 dich, 6 dich c6 thé thu, nhd st dung
c4c tai nguyén nghe mang khac nhau, vi dy, bang cach sir dung ving khong phat
don huéng trong khung con mang don tan s dich vu phat da huéng quang ba da

phuong tién (Multicast Broadcast Single Frequency Network, MBSFN) hodc
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nho st dung khoadng bao vé (Guard Period, GP) trong khung con dic biét hoic
nh¢ st dung khung con dudng 1én hoic nho sir dung khung con dudong xudng,
tin hiéu nghe mang dugc truyén béi 6 ngudn ddng bod hoa. Viéc 1am thé nao dé
tao ra tin hiéu nghe mang hiéu qua hon ddi v6i cac loai tai nguyén nghe mang
khac nhau d4 tré thanh van dé cép thiét can duoc giai quyét.

Ban chit ky thuit cia sang ché

CAc phuong 4n ctia sang ché d& xuét thiét bi va phuwong phap nghe mang,
& do tin hiéu nghe mang don gian duoc tao ra dé lam gidm do phtc tap trong
viéc tao tin hiéu nghe mang va d§ phuc tap tinh toan trong viéc phén tich tin
hiéu nghe mang.

Theo khia canh thir nhit, mdt phuong an cta sang ché d& xuédt phuong
phap nghe mang, bao gdm céc budc:

xac dinh, boi thiét bi thtr nhét theo loai tai nguyén nghe mang, mau
hinh thoi gian-tdn s cta chudi thir nhét va twong Ung véi loai tai nguyén nghe
mang, & d6 maAu hinh thoi gian-tdn sé ctia chudi thr nhit 1a miu hinh thoi
gian-tan s ctia chudi gbc, va chudi thtr nhét 1a chudi duoc sir dung bai thiét b
thtr hai dé thl_iC hién nghe mang; va

truyén, bdi thiét bi thtr nhét, chudi thir nhét t6i thiét bi tht hai nho st
dung mAu hinh thoi gian-tan s§ ctia chudi thir nhét.

Trong cach thyuc hién kha dung thur nhét cta khia canh thtr nhét, budc xac
dinh, bdi thiét bi the nhét theo loai tai nguyén nghe mang, mau hinh thoi
gian-tin sb ctia chudi thir nhit va twong tng v6i loai tai nguyén nghe mang bao
gdm céac bude:

bién dbi, boi thiét bi thir nhit, mAu hinh thoi gian-tdn sb coa chudi
gbc theo loai tai nguyén nghe mang, dé xac dinh mAu hinh thoi gian-tin s6 clia
chudi thtr nhét; hodc

xac dinh, boi thiét bi thir nhat, m3u hinh thoi gian-tin sé cua chudi
thir nhét theo sw twong quan gitta loai tai nguyén nghe mang va mau hinh thoi

gian-tan sO cua chudi thr nhat; hoac
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xac dinh, béi thiét bi thr nhit theo sy twong quan gifta loai tai
nguyén nghe mang va céch bién dbi ctia mau hinh thoi gian-tin sb cia chudi gbc,
cach bién dbi ctia mau hinh thoi gian-tAn s§ ctia chudi gbe va twong tng voi loai
tai nguyén nghe mang, dé bién ddi mau hinh thoi gian-tin sé cta chudi gbc dé
thu duoc miu hinh thoi gian-tdn sb ctia chudi thir nhét.

Dua vao khia canh tht nhit hodc cach thuc hién kha dung thtr nhét cia
| khia canh thtr nhét, trong cach thuc hién kha dung thtr hai cta khia canh thir nhét,
cac mau hinh thoi gian-tan s6 cla cac chudi thir nhat va 1an luot twong Gng véi
cdc tai nguyén nghe mang thudc céc loai khdc nhau 1a cic mau hinh thoi
gian-tan s thu dugc bang cach bién ddi cac mAu hinh thoi gian-tan s cta cling
chudi gbc, va cdc miu hinh thoi gian-tin s cta cac chudi thir nhit va 1an luot
tuong Ung v6i cac ti nguyén nghe mang thudc céc loai khéc nhau 13 giéng hodic
khac nhau.

Dua vao khia canh thir nhat, cach thuc hién kha dung thtr nhét hodc thir
hai ctia khia canh th nhét, trong cach thuc hién kha dung thir ba cua khia canh
thtr nhat, mau hinh thoi gian-tin s6 thu dugc bang cach bién dbi mAu hinh thoi
gian-tdn s& cta chudi gdc bao gdm it nhit mot trong sb cac mau hinh thoi
gian-tdn s6 sau ddy: mau hinh thoi gian-tin s thu duoc bing cach lam thung
mau hinh thoi gian-tdn s6 cta chudi gdc, mau hinh thoi gian-tin sé thu dugc
bing cach cit bot mau hinh thoi gian-tdn s& cia chudi gbc, mau hinh thoi
gian-tan s thu dugc bang cach thuc hién chuyén dich thoi gian-tdn sb trén mau
hinh thoi gian-tdn sé cta chudi gbc, va mau hinh thoi gian-tin sé thu duoc bing
cach mé rong mau hinh thoi gian-tan s6 ctia chudi gbc, & d6 viéc thuc hién
chuyén dich thoi gian-tin s6 trén mAu hinh thoi gian-tAn sé cia chudi gde 1a viée
dich mot cach riéng biét mau hinh thoi gian-tin sé ctia chudi gbc trén tai nguyén
tan s& va/hoic tai nguyén thoi gian.

Dua vao khia canh th@t nhét, cach thuc hién kha dung thu nhét, tht hai
hozic thr ba ctia khia canh th@t nhét, trong cach thyuc hién kha dung tht tu cia
khia canh thtr nhat, phwong phap con bao gdm cac bude:

xac dinh, boi thiét bi thir nhat, tai nguyén nghe mang trong d6 mau
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hinh thoi gian-tin s& cta chudi thi nhit dugc dinh vi, & d6 tai nguyén nghe
mang bao gdm it nhit mot trong s c4c tai nguyén sau day:

khung con mang don tin s dich vu phat da huéng phat rong da
phuong tién (MBSFN), khoang bao vé (GP) cua khung con déc biét, khung con
dudng 1én, va khung con dudng xudng; va

budc xac dinh, boi thiét bi thir nhét theo loai tai nguyén nghe mang,
mau hinh thoi gian-tan s6 cta chudi thir nhit bao gdm buéc:

tao, bodi thiét bi thtt nhét, mau hinh thoi gian-tan sb ctia chudi thir
nhét trén tai nguyén nghe mang theo loai tai nguyén nghe mang.

Duva vao céch thuc hién kha dung tht tv cta khia canh tha nhét, trong
c4ch thuc hién kha dung thtr ndm ctia khia canh thi nhat, khi thiét bi thir nhat 13
thiét bi tiéu chudn song céng phan chia theo tin s& (FDD), tai nguyén nghe
mang 14 khung con mang don tin s dich vu phét da huéng phat rong da phuong
tién (MBSFN); hoac

khi thiét bi thir nhat 13 thiét bi tiéu chudn song cong phén chia theo
thoi gian (TDD), tai nguyén nghe mang 1a khung con mang don tan sé dich vu
phat da hudng phéat rong da phuong tién (MBSFN), khoang bao vé (GP) cua
khung con dac biét, hodc khung con duong 1én.

Dua vio khia canh thir nhét, cach thuc hién kha dung thér nhét, thir hai
hodc thi ba cua khia canh thir nht, trong céch thyc hién kha dung thir sdu cia
khia canh th& nhét, phuong phap con bao gdm céc bude:

xac dinh, boi thiét bi thir nhat, tai nguyén nghe mang trong d6 mau
hinh thoi gian-tﬁn s6 cua chudi thir nhét duge dinh vi, & d6 tai nguyén nghe
mang bao gdm it nhit mot trong sé cac tai nguyén sau day:

khung con ma chi s6 khung con ctia né 1a 1 va/hodc khung con ma
chi s6 khung con ctia né 13 6 trong hé théng song cong phén chia theo tan sb
(FDD); hodc

khung con ma chi s6 khung con ctia né 13 1 va/hodc khung con ma

chi s6 khung con ctia n6 13 6 trong hé théng song cong phan chia theo thoi gian
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(TDD); va

budc xac dinh, bdi thiét bi thir nhat theo loai tai nguyén nghe mang,
mAu hinh thoi gian-tan s6 cta chudi thir nht bao gdbm budc:

tao, boi thiét bi thir nhit, mau hinh thoi gian-tén sb cta chudi thu

nhét trén tai nguyén nghe mang theo loai tai nguyén nghe mang.

Theo khia canh thi hai, mot phwong 4n ciia sang ché dé xuét phuong phép
nghe mang, bao gdm céc budc:
thu, béi thiét bi thir hai, chudi tht nhit dugc truyén boi thiét bi thu
nhét nho st dung mAu hinh thoi gian-tdn sb ciia chudi thir nhit, & d6 mau hinh
thoi gian-tin s6 ciia chudi thir nhat 13 mau hinh thoi gian-tin sé cta chudi gbc,
va mau hinh thoi gian-tan s6 ciia chudi th nhét dwoc x4c dinh boi thiét bi tha
nhét theo loai tai nguyén nghe mang; va
thuc hién, boi thiét bi thir hai, nghe mang theo chudi tht nhét.
Trong céach thuc hién kha dung th nhét cia khia canh thi hai, mau hinh
thoi gian-tan sd cta chudi thir nhét c6 thé 1a:
mau hinh thoi gian-tin s§ duoc xac dinh boi thiét bi thir nhit bing
cach bién ddi mAu hinh thoi gian-tin sé ctia chudi gbc theo loai tai nguyén nghe
mang; hodc
mau hinh thoi gian-tin s§ dugc x4c dinh bai thiét bi thir nhat theo su
trong quan gitta loai tai nguyén nghe mang va mau hinh thoi gian-tdn sb cta
chudi thir nhét; hoic
mau hinh thoi gian-tan s6 thu dugc bang cach bién doi mau hinh thoi
gian-tan sb cua chudi gdc sau khi thiét bi thir nhit x4c dinh, theo sy tuong quan
gifta loai tai nguyén nghe mang va cach bién d6i ctia mau hinh thoi gian-tin sb
cta chudi gbc, cach bién dbi ctia mau hinh thoi gian-tdn sb cta chudi gc va
tuong tng véi loai tai nguyén nghe mang.
Dua vao khia canh thtr hai hodc cach thuc hién kha dung thir nhét cua khia

canh thir hai, trong cach thyc hién kha dung thir hai cta khia canh thir hai, cac
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mau hinh thoi gian-tin s6 clia cac chudi tht nhét va 1an luot twong tng vdi cac
tai nguyén nghe mang thudc cac loai khic nhau 1 cdc mau hinh thoi gian-tin sb
thu duoc bang cach bién ddi cac mAu hinh thoi gian-tan sb cia cung chudi gbc,
va cac mau hinh thoi gian-tdn sé ciia cac chudi thir nhét va lan luot twong tmg
véi c4c tai nguyén nghe mang thudc céc loai khac nhau 13 giéng hodc khéc nhau.

Dua vao khia canh thi hai, cach thyc hién kha dung thir nhét hosc thir hai
cta khia canh th® hai, trong cach thyc hién kha dung thir ba ctia khia canh tha
hai, miu hinh thoi gian-tdn s6 thu duoc bing cach bién d6éi mau hinh thoi
gian-tdn s§ ctia chudi gbc bao gdm it nhit mot trong sé cac miu hinh thoi
gian-tAn s sau ddy: mau hinh thoi gian-tan sé thu dugc bing cach lam thung
mau hinh thoi gian-tin s6 cta chudi gdc, mau hinh thoi gian-tin sé thu dugc
bing cach cit bot mau hinh thoi gian-tdn s§ cia chudi gbc, mau hinh thoi
gian-tan s thu duoc bing cach thuc hién chuyén dich thoi gian-tan sb trén mau
hinh thoi gian-tdn s6 ctia chudi gdc, va mau hinh thoi gian-tin s thu duogc bing
cach mé rong mau hinh thoi gian-tan sb cia chudi gbc, & d6 viéc thuc hién
chuyén dich thoi gian-tan s6 trén mau hinh thoi gian-tan sé ciia chudi gdc 1a viée
dich mot cach riéng biét mau hinh thoi gian-tin sé ctia chudi gbc trén tai nguyén
tan s& va/hodc tai nguyén thoi gian.

Dua vao khia canh thr hai, cach thyc hién kha dung thir nhét, tht hai hodc
thir ba cia khia canh thr hai, trong céch thuc hién kha dung thir tu ctia khia canh
thir hai, tai nguyén nghe mang bao gdm it nhat mét trong sd céc tai nguyén sau
day: khung con mang don tan s dich vu phéat da hudng phat rong da phuong
tién (MBSFN), khoang bao v¢ (GP) ctia khung con ddc biét, khung con dudng
1én, va khung con dudng xubng; va

mau hinh thoi gian-tan sb ctia chudi thi nhét duoc tao ra boi thiét b
thir nhét trén tai nguyén nghe mang theo loai tai nguyén nghe mang.

Dua vao cach thuc hién kha dung thir tu ctia khia canh th® hai, trong céch
thuc hién khd dung thit ndm ctia khia canh tht hai, khi thiét bi thir hai 1a thiét bi
tiéu chuin song cong phéan chia theo tin sd (FDD), tai nguyén nghe mang la

khung con mang don tan sd dich vu phat da huéng phat rong da phuong tién
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(MBSEFN); hodc

khi thiét bi thtr hai 13 thiét bi tiéu chudn song cong phan chia theo
thdi gian (TDD), tai nguyén nghe mang 1a khung con mang don tin sé dich vu
phat da hudng phat rdng da phuong tién (MBSFN), khoang bao vé (GP) cua
khung con ddc biét, hoac khung con dudng lén.

Dua véo khia canh thir hai, cach thuc hién kha dung thir nhét, thr hai hoic
thtr ba cua khia canh thr hai, trong cach thuc hién khd dung thtr sau cta khia
canh thir hai, tai nguyén nghe mang bao gbm it nhit mét trong sb cac tai nguyén
sau day: khung con ma chi sé khung con ctia né 14 1 va/hodc khung con ma chi
s6 khung con ctia n6 13 6 trong hé thdng song cong phén chia theo tin s (FDD),
va khung con ma chi s6 khung con ctia n6 1 1 va/hodc khung con ma chi sb
khung con ctia né 13 6 trong hé théng song cong phén chia theo thoi gian (TDD);
va mau hinh thoi gian-tin s6 ctia chudi thir nhét duoc tao ra boi thiét b thir nhat

trén tai nguyén nghe mang theo loai tai nguyén nghe mang.

Theo khia canh thir ba, mdt phuong an cta sang ché d& xuét thiét bi thu
nhat, bao gdm:
mddun xéac dinh, dugc tao cdu hinh dé xac dinh, theo loai tai nguyén
nghe mang, mau hinh thoi gian-tan sé ctia chudi thir nhat va tuong tng véi loai
tai nguyén nghe mang, & d6 mau hinh thoi gian-tdn s ctia chudi thir nhat 1a mau
hinh thoi gian-tdn sb thu duwoc bang cach bién dbi mau hinh thoi gian-tin sb cia
chudi gdc, va chudi thir nhat 1a chudi duoc sir dung boi thiét bi thir hai dé thuc
hién nghe mang; va
mddun truyén, duoc tao cdu hinh dé truyén chudi thir nhit téi thiét bi
thtr hai nho st dung mau hinh thoi gian—tén sb cua chudi thtr nhat ma dugc xéc
dinh béi modun xac dinh.
Trong céch thuc hién kha dung thi nhét cua khia canh tht ba, modun x4c
dinh duoc tao ciu hinh riéng biét dé: bién ddi mAu hinh thoi gian-tén sd cua

chudi gbc theo loai tai nguyén nghe mang, dé xac dinh mau hinh thoi gian-tin sd
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ctia chudi thir nhét; hoic xac dinh mau hinh thoi gian-tén s6 cua chudi thir nhat
theo sy twrong quan gifta loai tai nguyén nghe mang va mau hinh thoi gian-tan sb
ctia chudi thir nhét; hodc x4c dinh, theo su tvong quan gitta loai tai nguyén nghe
mang va cach bién dbi ciia mau hinh thoi gian-tin sb cua chudi gbc, cach bién
ddi cia mau hinh thoi gian-tdn sé ciia chudi gdc va tuong ung véi loai tai
nguyén nghe mang, dé bién d6i mau hinh thoi gian-tin sé cta chudi gbc dé thu
dwoc miu hinh thoi gian-tin s6 ctia chudi thir nhét.

Dua vao khia canh thir ba hodc cach thyc hi¢n kha dung tha nhét cua khia
canh thtr ba, trong céch thyc hién khd dung thir hai cta khia canh thir ba, cac
mAu hinh thoi gian-tdn s§ cta cac chudi thir nhét va 1an luot twong tmg véi cac
tai nguyén nghe mang thudc céc loai khac nhau 13 cic mau hinh thoi gian-tan sd
thu dugc bang cach bién ddi cdc mau hinh thoi gian-tan sb ciia cling chudi gbc,
va cac mau hinh thoi gian-tin s ctia cac chudi thir nhét va lan luot twong tmg
v6i céc tai nguyén nghe mang thudc cac loai khac nhau 13 gidng hoidc khac nhau.

Dua vao khia canh thir ba, cach thyc hién kha dung thi nhét hodc tht hai
cua khia canh thir ba, trong cach thuc hién kha dung thr ba ctia khia canh thir ba,
mAu hinh thoi gian-tan sb thu duoc bing cach bién ddi mau hinh thoi gian-tan sb
ctia chudi gbc bao gdm it nhat mot trong sb cdc mau hinh thoi gian-tan sé sau
ddy: mAu hinh thoi gian-tan s§ thu dwoc bang cach lam thung mau hinh thoi
gian-tan sb cua chudi gdc, mAu hinh thoi gian-tan sb thu duoc bing cach cit bot
mau hinh thoi gian-tdn s§ ctia chudi gdc, mAu hinh thoi gian-tan s6 thu dugc
bang cach thuc hién chuyén dich thoi gian-tan sb trén mau hinh thoi gian-tin sd
ctia chudi gdc, va mau hinh thoi gian-tan sb thu dugc bing cach mé réng mau
hinh thoi gian-tdn sd cia chudi gbc, & d6 viéc thuc hién chuyén dich thoi
gian-tﬁn sb trén mau hinh thoi gian-tﬁn s6 cua chudi géc la viéc dich mdt cach
riéng biét mau hinh thoi gian-tan sd ciia chudi gbc trén tai nguyén tan sd va/hodc
tai nguyén thoi gian.

Dua vao khia canh thr ba, céch thuc hién kha dung thur nhét, thir hai hodic
thir ba cua khia canh thir ba, trong cach thuc hién kha dung thir tu cia khia canh

thtr ba, mddun xac dinh duoc tao cu hinh riéng biét dé: xac dinh tai nguyén
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nghe mang trong d6 mau hinh thoi gian-tan sb ciia chudi thir nhat dugc dinh vi,
& d6 tai nguyén nghe mang bao gdm it nhat mét trong sb cac tai nguyén sau day:
khung con mang don tan sb dich vu phat da huéng phat rong da phwong tién
(MBSFN), khoang bao vé (GP) cta khung con dac biét, khung con dudng lén,
va khung con dudng xudng; va sau d6 tao ra mau hinh thoi gian-tan sé cia chudi
thr nhét trén tai nguyén nghe mang theo loai tai nguyén nghe mang.

Dua vao cach thyc hién kha dung tha tu cua khia canh thir ba, trong cach
thuc hién kha dung thtr nam cia khia canh thir ba, khi thiét bi thi nhat 13 thiét bi
tiéu chuin song cong phén chia theo tan sé (FDD), tai nguyén nghe mang ma
duogc xac dinh bdi mdédun xac dinh 1a khung con mang don tan sb dich vu phat
da hudng phat rong da phuong tién (MBSFN); hodc

khi thiét bi thtr nhit 13 thiét bi tiéu chudn song cong phén chia theo
thoi gian (TDD), tai nguyén nghe mang ma dugc xac dinh béi moédun x4c dinh
1a khung con mang don tan sb dich vu phét da huéng phat rong da phwong tién
(MBSEFN), khoang bao v¢ (GP) ctua khung con dic biét, hodc khung con duong

A

1én.

Dua vao khia canh thir ba, cach thuc hién kha dung tha nhét, tht hai hodc
thr ba cia khia canh th ba, trong cach thyc hién kha dung thir sdu cia khia
canh tht ba, médun x4c dinh con duge tao cdu hinh dé: xac dinh tai nguyén
nghe mang trong d6 mau hinh thoi gian-tin sb ctia chudi thir nhit duge dinh vi,
& d6 tai nguyén nghe mang bao gdm it nhat mot trong sd céc tai nguyén sau day:
khung con ma chi s khung con ctia né 14 1 va/hodc khung con ma chi s§ khung
con cuia n6 13 6 trong hé thdng song céng phan chia theo tan s6 (FDD), hoic
khung con ma chi s khung con ciia né 1a 1 va/hoic khung con ma chi sé khung
con ctia né 14 6 trong hé théng song cong phén chia theo thdi gian (TDD); va tao
ra mau hinh thoi gian-tan s6 ctia chudi thir nhit trén tai nguyén nghe mang theo
loai tai nguyén nghe mang. Trong dé trong khia canh thit ba, mddun xéc dinh c6

thé 1a bo x1r Iy, va modun truyén c6 thé 13 bd truyén.
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Theo khia canh thir tu, mdt phuong én cia sang ché dé xuét thiét bi tht
hai, bao gdm:
modun thu, dugce tao cdu hinh dé thu chudi thir nhét duogc tmyén bdi
thiét bi thir nhat nhé sir dung mau hinh thoi gian-tén s6 cuia chudi thir nhét, & do
mau hinh thoi gian-tin s cta chudi th nhét 14 mAu hinh thoi gian-tan s cia
chudi gdc, va miu hinh thoi gian-tin s cta chudi thir nhét duoc xac dinh béi
thiét bi thir nhét theo loai tai nguyén nghe mang; va
moddun nghe mang, duoc tao cAu hinh dé thyc hién nghe mang theo
chudi thtt nhit ma duoc thu bdi modun thu.
Trong céach thyc hién kha dung tha nhét cia khia canh thr tu, m3u hinh
thoi gian-tan s ctia chudi thir nhét c6 thé 1a:
mau hinh thoi gian-tan s6 dwoc xac dinh bai thiét bi thir nhat bing
cach bién ddi mau hinh thoi gian-tin sb ctia chudi gdc theo loai tai nguyén nghe
mang; hodc
mau hinh thoi gian-tan s duge x4c dinh béi thiét bi th nhét theo su
tuong quan gitra loai tai nguyén nghe mang va mau hinh thoi gian-tan sb cla
chudi tht nhét; hogc
mAu hinh thoi gian-tin s thu dugc bang cach bién ddi mAu hinh thoi

gian-tan s6 ctia chudi gbe sau khi thiét bi thir nhit x4c dinh, theo su twong quan

7
A

gifta loai tai nguyén nghe mang va cach bién dbi cia mau hinh thoi gian-tan sb
ctia chudi gbc, cach bién ddi cia mau hinh thoi gian-tan sé cta chudi gbc va
twong mg véi loai tai nguyén nghe mang.

Dua vao khia canh thir tu hodc cach thuc hi¢n kha dung thi nhét cua khia
canh thi tu, trong cach thuc hién kha dung thir hai cia khia canh tht tu, cac mau
hinh thoi gian-tdn s ctia cac chudi thir nhat va lan luot twong tng véi cac tai
nguyén nghe mang thudc cic loai khac nhau 13 cic mau hinh thoi gian-tan sé thu
duoc bang cach bién ddi cic mau hinh thoi gian-tan sd ciia cing chudi gdc, va
c4c mau hinh thoi gian-tan sb cta cic chudi thir nhat va 1an luot twong ng véi

cac tai nguyén nghe mang thudc cac loai khac nhau la giong hodc khac nhau.
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Dua vao khia canh thtr tu, cich thuc hién kha dung thr nhét hodc tht hai
cta khia canh thr tu, trong cach thyc hién kha dung thir ba cia khia canh thu tu,
mau hinh thoi gian-tin sb thu duge bing cach bién d6i mau hinh thoi gian-tan sb
ctia chudi gdc bao gdm it nhit mot trong sb cac mAiu hinh thoi gian-tan sd sau
day: mau hinh thoi gian-tin s§ thu dugc bing cich 1am thing mAu hinh thoi
gian-tan s cta chudi gbc, mau hinh thdi gian-tan sé thu duoc bing cach cit bt
mAau hinh thoi gian-tdn s6 cia chudi gdc, mAu hinh thodi gian-tin s6 thu duge
bang cach thuc hién chuyén dich thoi gian-tan sb trén miu hinh thoi gian-tan sd
ctia chudi gdc, va mau hinh thoi gian-tan sé thu duoc bang cach mé rong miu
hinh thoi gian—tf?m s6 cua chudi géc, o do viéc thuc hién chuyén dich thoi
gian-tan s trén mau hinh thoi gian-tan s cia chudi gbe 1a viéc dich mot cach
riéng biét mau hinh thoi gian-tan sé ctia chudi gdc trén tai nguyén tan sé va/hodc
tai nguyén thoi gian.

Dua vao khia canh thir tu, cach thuc hién kha dung thi nhét, tht hai hodic
thtr ba ctia khia canh thir tu, trong cach thuc hién kha dung tht tu ctia khia canh
thir tu, tai nguyén nghe mang bao gém it nhat mot trong sd cac tai nguyén sau
day: khung con mang don tan sb dich vu phat da hudng phat rong da phuong
tién (MBSFN), khoang bao v¢ (GP) cia khung con ddc biét, khung con duong
1én, va khung con duong xudng; va

mau hinh thoi gian-tn s ctia chudi thtr nhit duge tao ra béi thiét bi
thir nhét trén tai nguyén nghe mang theo loai tai nguyén nghe mang.

Dua vao cach thuc hién kha dung thtr tu cua khia canh thi tu, trong cach
thuc hién kha dung thir ndm ctia khia canh thtr tu, khi thiét bi tht hai 1a thiét bi
tiéu chudn song cong phén chia theo tdn sé (FDD), tai nguyén nghe mang 13
khung con mang don tan s dich vu phéat da huéng phat rong da phuong tién
(MBSFN); hoac

khi thiét bi thtr hai 13 thiét bi tiéu chudn song cong phén chia theo
thoi gian (TDD), tai nguyén nghe mang 13 khung con mang don tin sb dich vu
phat da huéng phat rong da phuong ti€én (MBSFN), khoang bao vé (GP) cua

khung con dic biét, hodc khung con duong Ién.
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Dua vao khia canh tht tu, cach thuc hién kha dung thir nhét, thi hai hozic
thr ba ctia khia canh tht tu, trong cach thuc hién kha dung tht sdu cua khia
canh thr tu, tai nguyén nghe mang bao gdém it nhit mot trong s céc tai nguyén
sau ddy: khung con ma chi s khung con ctia n6 1a 1 va/hodc khung con ma chi
s6 khung con ctia n6 13 6 trong hé théng song céng phan chia theo tan s6 (FDD),
va khung con ma chi sé khung con cta n6 14 1 va/hodc khung con ma chi sb
khung con ciia né 13 6 trong hé théng song cong phan chia theo thoi gian (TDD);
va mau hinh thoi gian-tﬁn s6 cta chudi tht nhat duoc tao ra bai thiét bi thir nhét
trén tai nguyén nghe mang theo loai tai nguyén nghe mang. Trong do trong khia

canh thi tu, modun thu c6 thé 1a bd thu, va mdédun nghe mang c6 thé 1a bd xr ly.

Trong mdt sd phuwong 4n, tai nguyén nghe mang trong d6 mau hinh thoi
gian-tdn sb ciia chudi thu nhét duoc dinh vi dugc xdc dinh boi thiét bi thir nhat
theo cdu hinh mang.

Trong mdt sd phuwong 4n, mau hinh thoi gian-tn sé ctia chudi gbc duoc
xéc dinh bai thiét bi thir nhét theo cdu hinh mang.

Trong mot s& phwong 4n, miu hinh thoi gian-tdn s§ ctia chudi gdc bao
gdm: mAu hinh thoi gian—tén s6 cua tin hiéu tham chiéu dinh vi (PRS) va/hoic

mAu hinh thoi gian-tin sb ctia tin hidu tham chiéu 6 cu thé (CRS).

Theo thiét bi va phuong phap nghe mang dugc dé xuat trong cac phuong
an cua sang ché, sau khi xéc dinh, theo loai tai nguyén nghe mang, mau hinh
thoi gian-tin s6 ctia chudi thir nhat va twong tmg véi tai nguyén nghe mang cla
loai ndy, thiét bi thir nhét truyén chudi thi nhét téi thiét bi thir hai nhd st dung
mAu hinh thoi gian-tdn sd ctia chudi thir nhét, sao cho thiét bi thir hai thuc hién
nghe mang theo chudi thr nhat. MAu hinh thoi gian-tin sé ctia chudi thir nhit
duoc xé4c dinh trong quy trinh xt Iy nay 1a mau hinh thoi gian-tan sé thu dugc

bang cach bién d6i mau hinh thoi gian-tan s6 clia chudi goc, va tin hiéu nghe
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mang thu dugc tir d6, nghia 13, mAu hinh thoi gian-tan sb ciia chudi thir nhét, 1a
don gian, ma c6 thé dat duoc muc dich 1am giam do phtic tap trong viée tao tin
hi€éu nghe mang va d§ phtic tap tinh toadn trong viéc phén tich tin hi€u nghe
mang.

M5 ti vin tit cdc hinh v&

Fig.1 13 gian d0 tai nguyén thoi gian-tdn s6 cua hé théng LTE ma & do
phuong phap nghe mang ctia sang ché co thé ing dung dugc;

Fig.2 13 luu dd phuong 4n 1 ctia phuong phép nghe mang theo séang ché;

Fig.3A 1a gian dd cau trtc ciia khung con MBSFN ma & d6 phuong phap
nghe mang clia sang ché c6 thé ing dung dugc;

Fig.3B 14 gian dd tai nguyén thoi gian-tan s trong ving khong phat don
huéng duoc thé hién trén Fig.3A ngoai trir hai 1an chuyén tiép thu/truyén;

Fig4A 13 gian d6 mAu hinh thoi gian-tdn s ctia chudi gbe khi sd luong
céc cong anten ma dugc béo trén PBCH 13 1 hodc 2 dbi voi CP thong thuong
trong phwong phap nghe mang cia sang ché;

Fig.4B 13 gian d6 miu hinh thoi gian-tn sé cta chudi gbc khi s6 hrong
céc cong anten ma duogc béo trén PBCH 1a 4 dbi voi CP thong thuong trong
phuong phap nghe mang clia sang ché;

Fig.4C 1a gian d® miu hinh thoi gian-tan s6 cua chudi gbe khi s lwong
cac céng anten ma duoc béo trén PBCH 13 1 hodic 2 dbi véi CP dugc mé rong
trong phuong phép nghe mang cua sang ché;

Fig.4D 1a gian dd mau hinh thoi gian-tdn s6 cta chudi gbc khi sb lwong
cac céng anten ma dugc bao trén PBCH 1a 4 d6i v6i CP duge mo rong trong
phuong phép nghe mang ciia sang ché;

Fig.4E 13 mdu hinh thoi gian-tin s6 cua chudi gdc thu duoc sau khi miu
hinh thoi gian-tén sb cua chudi gdc dugc thé hién trén Fig.4A duogc dich tuén
hoan bdi mot ky hiéu OFDM vé phia phai trén tai nguyén thoi gian;

Fig.4F 13 mau hinh thoi gian-tan s6 ctia chudi gbe thu duge sau khi mau

hinh thoi gian-tén sb cua chudi géc dugc thé hién trén Fig.4A dugc dich tudn
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hoan béi mot séng mang con vé phia duéi trén tai nguyén tan sd;

Fig.4G 12 mAu hinh thoi gian-tan s6 cta chudi gdc thu duoc sau khi miu
hinh thoi gian-tdn sé cua chudi gbc duge thé hién trén Fig.4A khong dugc dich
tuan hoan boi mot ky hiéu OFDM vé phia phai trén tai nguyén thoi gian;

Fig.4H 12 mAu hinh thoi gian-tan s§ cta chudi gbc thu dwgc sau khi mau
hinh thoi gian-tan sd cua chudi gc duoc thé hién trén Fig.4A khong duoc dich
tudn hoan béi mot séng mang con vé phia duéi trén tai nguyén tan sd;

Fig.5A 13 gian d6 miu hinh thoi gian-tdn sé cta chudi gbc khi ving diéu
khién phét don huéng chiém hai ky hiéu OFDM dbi vé6i CP thong thudng trong
phuong phap nghe mang cta sang ché;

Fig.5B 14 gian d® mAu hinh thoi gian-tdn s§ ctia chudi gbc khi ving diéu
khién phat don huéng chiém hai ky hiéu OFDM dbi véi CP duge md rong trong
phuong phép nghe mang cia sang ché;

Fig.6A 1a gian dd mAu hinh thoi gian-tin s§ cta chudi gbc ma bao gdm
cac miu hinh thoi gian-tan s6 cia CRS va PRS khi sd lwong céc cong anten ma
dugc bao trén PBCH 1a 1 dbi voi CP thong thudng trong phuong phap nghe
mang cua sang ché;

Fig.6B 1a gian dd mAu hinh thoi gian-tin s§ cta chudi gbc ma bao gdm
c4c mAu hinh thoi gian-tan s6 cia CRS va PRS khi sé luong cic cong anten ma
dugc bao trén PBCH 1a 2 dbi v6i CP thong thudng trong phuong phap nghe
mang clia sang ché;

Fig.6C 1a gian d® mAu hinh thoi gian-tan s§ cta chudi gbc ma bao gdm
c4c mAu hinh thoi gian-tdn s§ cia CRS va PRS khi sé lwong céc cdng anten ma
dugc bao trén PBCH 1a 4 dbi voi CP thong thudong trong phuong phap nghe
mang clia sang ché;

Fig.6D 14 gian d6 mAu hinh thoi gian-tdn s§ ctia chudi gbc ma bao gdm
cac mAu hinh thoi gian-tan s6 cia CRS va PRS khi sé lwong cac cdng anten ma
dugc bao trén PBCH 13 1 dbi v6i CP duge mé rong trong phuong phép nghe

mang cua sang che;
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Fig.6E 13 gian d6 mAu hinh thoi gian-tin s6 cta chudi gdc ma bao gdm
cac mau hinh thoi gian-tin s6 cia CRS va PRS khi sb lugng cac céng anten ma
duoc bao trén PBCH 13 2 dbi véi CP dugc mé rdng trong phuong phip nghe
mang cia sang ché;

Fig.6F 13 gian dd méu hinh thoi gian-tdn sd cta chudi gdc ma bao gdm
c4c mau hinh thdi gian-tin s6 cia CRS va PRS khi sb luong cac cong anten ma
duoc bao trén PBCH 13 4 ddi v6i CP duge md rong trong phwong phép nghe
mang ciia séng ché;

Fig.7A 13 gian dd mAu hinh thoi gian-tan s6 cta chudi gbc trén cong anten
thtr nhat khi sb lugng céc céng anten ma duogc bao trén PBCH 1a 2 dbi véi CP
thong thudng trong phuwong phép nghe mang ctia sing ché;

Fig.7B 14 gian d6 mAu hinh thoi gian-tan s6 ctia chudi gbc trén cong anten
thir hai khi sé luong cac cdng anten ma dwoc bao trén PBCH 14 2 ddi voi CP
thong thudng trong phuong phép nghe mang cia sang ché;

Fig.8A 14 gian dd cau tric cta khung con dic biét ma & d6 phuwong phap
nghe mang cua sang ché c6 thé ung dung duoc;

Fig.8B la gian dd tai nguyén thoi gian-tdn sb trong GP dugc thé hién trén
Fig.8A ngoai trix hai 1an chuyén tiép thu/truyén;

Fig.9A 1a gian dd mau hinh thoi gian-tin sé ciia chudi gbc ma bao gom
mAu hinh thoi gian-tan s6 ciia PRS dbi voi CP thong thudng trong phuong phép
nghe mang cta sang ché;

Fig.9B 1a gian d6 mau hinh thoi gian-tin s ctia chudi gbc ma bao gém
cac mau hinh thoi gian-tdn sb ctia PRS va CRS dbi véi CP thong thudng trong
phuong phap nghe mang ctia sang ché;

Fig.10A 1a gian db cta viéc cit bét mau hinh thoi gian-tin sb cta chudi
gdc trong phurong phap nghe mang ctia sing ché;

Fig.10B 1a gian dd cta viéc thuc hién chuyén dich thoi gian-tan sb trén tai
nguyén thoi gian-tdn sé ma khong duoc cét bt trén Fig. 10A;

Fig.11 1a Ivu dd ctia phwong 4n 2 cta phuong phap nghe mang theo sing
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Fig.12 1a gian dd cau triic cia phuong 4n 1 cua thiét bi thi nhat theo séng

Fig.13 13 gian dd cau trac ciia phuong 4n 1 cua thiét bi thir hai theo sang

che;

Fig.14 13 gian dd ciu triic cia phuong 4n 2 cua thiét bi thir nhat theo sang
ché; va

Fig.15 13 gian d6 cau tric ciia phuong an 2 cia thiét bi tht hai theo sang
ché.

MBS ta chi tiét sing ché

Pé 1am cho cac ddi tuong, cic giai phap k¥ thuét, va cac hiéu qué ctia cic
phuong 4n ctia sang ché tré nén 13 rang hon, phan sau ddy mo ta 1 rang va day
du cac giai phap k¥ thuét trong cdc phuong 4n ctia sang ché dua vao cac hinh v&
kém theo trong cic phuwong 4n cta sang ché. Hién nhién 13, chi mot s§ phuong
an ma khong phai 13 tit ca cac phuong 4n cta sang ché duoc mo ta. Tat ca cac
phuong an khéc thu dugc bdi ngudi cd trinh d§ trung binh trong linh vuc dua
vao cac phuong 4n ciia sing ché ma khong can céc nd luc sang tao s& nim trong
pham vi bao hd ciia séng ché.

Céac phuong 4n cua sang ché ung dung duoc cho nhidu hé thdng truyén
thong khong day. D& hiéu ro hon vé sang ché, diu tién phan dudi day chi tiét
hoa, nho sir dung vi du trong d6 hé thdng truyén thong khong day 1a hé thdng
tién hoa dai han dic biét (Long Term Evolution, LTE) ho#c tién héa dai han
nang cao (Long Term Evolution Advanced, LTE-A), nghe mang, thiét bi thw
nhét, thiét bi tht hai, chudi gbc, mau hinh thoi gian-tan sb cta chudi gbc, va
tuong tu ma tmg dung duoc cho cic phuong 4n clia sang ché.

Nghe mang: néi chung, nghe mang bao gdm sy ddng bd hoa dong hd, lua
chon séng mang, phat hién ning lugng, phan tich tin hiéu, danh gid kénh, tim
kiém thiét bi, phat hién nhiéu, do chat lvgng kénh, va tuong tur. Ngoai trir duoc

md ta theo cach khac, phin dudi ddy mo ta chi tiét sang ché nho sir dung vi du
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trong d6 nghe mang 13 sy ddng bd héa dong hd mot cach cu thé.

Thiét bi thir nhat va thiét bi thir hai: do nghe mang tdn tai giita cac thanh
phan mang, gitta thanh phan mang va thiét bi nguoi ding, hodc gitra cac thiét bi
ngudi dung, ngoai trir dugc mo ta theo cach khac trong cidc phuong &n sau day,
thiét bj thir nhat 13 thiét bi ma cung cép tin hiéu nghe mang, va thiét bi thi hai 13
thiét bi ma thyc hién nghe mang nh¢ st dung tin hi€u nghe mang, & do6 thiét bi
thtr nhét c6 thé 1a thanh phén mang hodc thiét bi nguoi dung, va cling nhu vay,
thiét bi thir hai c6 thé ciing 1a thanh phdn mang hodc thiét bi ngudi dung, ma
khong gidi han & sang ché. Thanh phén mang cé thé 14, vi dy, Node duoc tién
héa (eNodeB, eNB), 6 ¢& nhod (small cell), hodc tram gbc ¢& 16n (macro base
station) (ma c6 thé ciing dugc goi 13 6 ¢& 16n (macro cell)), & d6 khai niém cia
mdt & twong mg v6i 6 clia tram gbc hodc twong tu trong cic phuong 4n cla
sang ché. O ¢& nho khac biét & chd cong suét truyén thdp, ving pht séng nho,
va tuong ty. Cu thé 13, 6 ¢ nho c6 thé con bao gdm 6 metro (metro cell), 6
micro (micro cell), 6 pico (pico cell), 6 femto (femto cell), va twong tu. Trong
c4c phuong 4n cia sang ché, khi nghe mang 14 su ddng bd héa ddng hd mot cach
cu thé, thiét bi tha nhat c6 thé 1a tram géc ma cép tin hiéu déng b6 hoa déng hd,
va thiét bi thu hai c6 thé 13 tram gbc ma thu tin hiéu déng bo héa dong hd dugce
cép bi thiét bi thir nhét; hodc khi nghe mang 14 phat hién nhidu, thiét bi thi nhat
c6 thé 12 ngudn nhidu, va thiét b thir hai c6 thé 1a thiét bi bi nhidu. Can luu y 13
thiét bi thir nhit va thiét bi thir hai chi 14 hai khai niém tuong dbi. Bang cach st
dung thiét bi nguoi dung nhu mét vi du, khi thiét bi ngudi ding cip tin hiéu
nghe mang, thiét bi ngudi ding c6 thé duge st dung 1am thiét bi thi nhét; khi
thiét bi nguoi ding thuc hién nghe mang theo tin hiéu nghe mang, thiét bi nguodi
dung c6 thé dugc st dung 1am thiét bi thit hai.

Chudi gbe: dé giup bo doc hidu chudi gc, dau tién cac khai niém clia cac
tai nguyén thoi gian-tin sb chung trong hé théng LTE duoc mé ta van tat. Cu thé
13, ¢ thé tham chiéu dén Fig.1.

Fig.1 1a gian dd tai nguyén thoi gian-tdn s6 ctia hé thong LTE ma & d6

phuong phép nghe mang ctia sang ché c¢6 thé tmg dung dugc. Nhu duge thé hién
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trén Fig.1, trong hé théng LTE, don vi tai nguyén thoi gian-tdn s§ nhé nhit ma
mang dit liéu 13 thanh phan tai nguyén (Resource Element, RE). RE c6 thé dugc
nhan dang duy nhét nho st dung chi s6 séng mang con & va chi sé ky hiéu don
kénh phan chia theo tdn s tryc giao (Orthogonal Frequency Division
Multiplexing, OFDM) [/ bén trong mdt khe thoi gian, ¢ d6 k£ 1a

k=0,.., NOEN I=0,1., N2 —1 N

_1, khoang cua / 1a biéu thi sb luong céac
khdi tai nguyén (Resource Block, RB) duoc bao gdm trong biang thong dudong
A 1Ak . ... NRB O NPEO . T U U
xuong hé thong, va cac gid tri "'« va “'#m lién quan dén loai cua tién to tudn
hoan (CP). Cu thé 13, dua trén bang 1, bang 1 1 bang thudc tinh tién t& ma tmg

dung dugce cho céc phuong 4n cua sang ché. Mot RB bao gdm céc ky hidu

. .4 N> A s A A e \ A . .

OFDM ndi ti€p ~ o trén tai nguyén mién thoi gian, va bao gom cic séng
£. A NB .. A XA £ . 1N A A

mang con nodi tiép '« trén tai nguyén mién tan so. Nghia la, mdt RB bao gbm

DL RB
N symb XN sc

RE va twong tng véi mot khe thoi gian (slot) trong mién thoi gian va

180 KHz trong mién tan sb, & d6 mot khe thoi gian bao gém N ky hiéu
OFDM nbi tiép, va mot khung con bao gdm hai khe thoi gian. Hai RB ma duoc
dinh vi trong céc khe thoi gian khac nhau cda cung khung con va c6 cung tai
nguyén mién tan sb c6 thé dugc goi 1a ciip RB. Bing cach st dung tién td tudn
hoan binh thuong lam vi du, hai RB ma dugc dinh vi trong cac khe thoi gian
khac nhau ctia ciing khung con va c¢6 ciing tai nguyén mién tan sb bao gdm téng

s6 14*12 RE.
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Béang 1
- Khoang séng
Loai tién to tuan hoan NE | N2
mang con
Tién t6 tuén hoan binh thudng
Af =15kHz 7
(normal cyclic prefix) 12
Tién t6 tudn hoan mé rong Af =15 kHz 6
(Extended cyclic prefix) Af =7,5kHz 24 3

Can luu y la bang 1 chi 1a mét vi dy, va trong cach thuc hién kha thi khéc,
loai tién t§ tudn hoan c6 thé duoc x4c dinh ¢ dang khac, ma khong gi6i han &
sang ché.

Dura vao Fig.1, c6 thé thiy ring trong cac phuong an cta sang ché, déi véi
cac thanh phén mang va/hodc cac thiét bi ngudi ding khéc, hodc dbi véi céc loai
tai nguyén nghe mang khac nhau, chudi gdc c6 thé dwoc hidu 1a chudi véi cic
mau hinh thoi gian-tan s§ ¢ kich thuéc c¢b dinh hodc cung kich thuéc, hodc
chudi v6i cac mau hinh thoi gian-tén sb ¢b dinh hoac giéng nhau, hozc chudi véi
cac mau hinh thoi gian-tan s ma 1a cac chuyén dich thoi gian-tan sb chung.

Mau hinh thoi gian-tdn s§ ctia chudi gdc: dua vao Fig.1, mau hinh thoi
gian-tin s cia chudi gbc co thé duoc xac dinh 13 tai nguyén thoi gian va tai
nguyén tan sé ma dugc chiém gift bai chudi gbe, hodc co thé duoc xac dinh 14
tai nguyén thoi gian va tai nguyén tin sé ma duge chiém giit béi ky hidu didu
bién 14y gié tri phtrc cu thé sau khi chudi gbc duoc 4nh xa toi ky hiéu diéu bién
14y gia tri phirc cu thé. Vi tri cta tai nguyén thoi gian duoc chiém gitt béi chudi
gbc 6 thé duoc chi bio nho str dung it nhit mot trong s6 cac chi sé sau day: chi
s6 khung radio, chi s6 khung con, chi s6 khe thoi gian, va chi s6 ky hiéu OFDM.
Vi tri cta tai nguyén tdn sb duoc chiém gitt boi chudi géc c6 thé duoc chi bao

nho st dung it nhat mot trong so cac chi so sau day: chi so song mang con, chi
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sO RE, chi s6 RB, va chi s6 PRB. Vi tri ciia tai nguyén thoi gian-tin sb (nghia 13,
céc vi tri cua tai nguyén thoi gian va tai nguyén tin s6) dugc chiém gitt bsi
chudi gbc co thé duge chi bdo nhd st dung dang két hop ctia mot hodc nhiéu
hon mot chi s6 bét ky trong sd cac chi s6 néu trén ma chi bao vi tri cia tai
nguyén thoi gian va mot hodc nhiu hon mot chi s§ bét ky trong sb cac chi sb
néu trén ma chi béo vi tri cia tai nguyén tan sb. Bén trong mét khung con, mau
hinh thoi gian-tan s§ cta chudi gbc co thé duwoc biéu dién bsi RE ma duoc
chiém gitr béi chudi gde, hodc c6 thé duge biéu difn bsi RE ma duoc chiém gir
béi ky hiéu diéu bién 14y gid tri phtc cu thé ma chudi gdc duoc 4nh xa t6i do,
hoic ¢6 thé duoc biéu didn béi RE ma duge chiém gitt boi chudi gde va RE ma
khong duoc chiém giit boi chudi gde, hodc c6 thé duge biéu dién boi RE ma
duoc chiém gitt bai ky hiéu didu bién 1dy gid tri phic cu thé ma chudi gbc duoc
anh xa t&i d6 va RE khong duoc chiém giit boi ky hiéu didu bién 14y gid tri phirc
cu thé ma chudi géc duoc anh xa t61 d6. Nhu dugc thé hién trén Béang 1, nho su
dung tién t6 tudn hoan binh thudng lam vi du, mot khung con bao gdm tdng sb
14*12 RE, & d6 X RE chi bao c4c RE dugc chiém giir bdi chudi gde, Y RE chi
béo cac RE ma khong duoc chiém gift boi chudi gbe, va X+Y c6 thé bang 14*12
hoic c6 thé 1a thap hon 14*12.

Phén du6i ddy mé ta chudi gbc chi tiét nho sir dung cac thanh phan mang
va/hoac cac thiét bi nguoi dung khac nhu mot vi dy. Cu thé 13, d6i vé6i cac thanh
phin mang va/hoic cac thiét bi nguoi ding khac, bén trong mot khung con, khi

chudi gdc néu trén 1a chudi v6i cac mau hinh thdi gian-tan s6 c6 kich thude co

7
A

dinh, chudi gbc 14 chudi ma cic mau hinh thoi gian-tdn sé cta nd chiém sd
luong cb dinh cua céc RE; khi chudi gbc néu trén 1a chudi véi cdc mau hinh thoi
gian-tdn sd c6 cung kich thudc, chudi gbc 1a chudi ma cac mdu hinh thoi
gian-tan sb ctia n6 chiém ciing s6 luong cac RE; khi chudi gdc néu trén 13 chudi
¢6 cac mau hinh thoi gian-tdn s§ ¢b dinh, chudi gbc 14 chudi ma cac mau hinh
thoi gian-tén s6 cua no chiém RE tai vi tri ¢b dinh; khi chudi géc néu trén la
chudi c¢6 cdc mau hinh thoi gian-tin sb gidng nhau, chudi gdc 1 chudi ma cac

mau hinh thoi gian-tan s6 ciia né chiém cdc RE gidng nhau; khi chuoi goc néu
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trén 13 chudi v6i cic miu hinh thoi gian-tdn s§ ma 13 cac chuyén dich thoi
gian-tan s6 chung, chudi gbc 1a chudi v6i cac mAu hinh thoi gian-tan sb c6 kich
thuée ¢ dinh hodc cing kich thude va cic mau hinh thoi gian-tin sé cia né 1a
cac chuyén dich thoi gian-tin s§ chung. Chuyén dich thdi gian-tdn sb 1a chuyén
dich tudn hoan ctia RE duoc chiém gitt béi chudi (vi du, chudi gbc) trén tai
nguyén thdi gian va/hodc tai nguyén tan sd, va cac chuyén dich thoi gian-tdn sb
khic nhau c6 thé lién quan dén cac thong sb danh riéng cia cac thanh phén
mang hodc cac thiét bi ngudi ding khac nhau. Céc thong sb danh riéng cua
thanh phan mang c6 thé 1 ky hiéu nhan dang ciia thanh phin mang. Vi du, céc
thong s danh riéng cta tram gdc c6 thé 1a ky hiéu nhan dang 6 vat Iy (Physical
Cell Identification, PCI) ctia tram gdc hodc c6 thé 13 muc d dong bd hoa cua
tram gbc; céc thong sb danh riéng cua thiét bi ngudi ding c6 thé 1a ky hiéu nhan
dang cuia thiét bi nguoi ding, vi dy, c6 thé 1a ky hiéu nhan dang thiét bi nguoi
dung (User Equipment Identification, UE ID).

Can luu ¥ 13, d6i v6i cac thanh phan mang va/hoic céc thiét bi ngudi ding
khac, chudi gbc c6 thé c6 dang chudi ¢d dinh hodc gidng nhau, hodc c6 thé cb
céc dang chudi khic nhau, ma khong bi gidi han & ddy. Chudi gbc c6 thé thu
dugc trong it nhét mot cach trong sb cac cach sau day: duogc tao ra tur chudi gia
ngau nhién, dugc tao ra tir chudi Zadoff-Chu, hodc duoc tao ra tir chudi dugc tao
boi may. Trong sang ché, chudi gbc cu thé co thé duge xac dinh nhd sir dung
mAu hinh thoi gian-tdn sb va it nhat mot trong sb cac dbi tuong sau day: dang
chudi, cong sudt truyén, va twong tu. Ngoai ra, mot cach tity ¥, trong cac phuong
4n ctia sang ché, mau hinh thoi gian-tan sb cua chudi gdc c6 thé c6 cac dic tinh
sau day: trong khoang thoi gian thdp hon hoic bing thoi gian két hop cia kénh,
khoang tan sb gitra cac chudi gdc ma lién ké tai cac vi tri tin sb (vi du, c6 thé c6
khoang tan s6 nho nhét) thip hon hoic bing bing thong két hop ctia kénh; trong
khoang tan sb thip hon hodc bing bing théng két hop cua kénh, khoang thoi
gian gitta cac chudi géc ma lién ké tai céc vi tri thoi gian (vi du, c6 thé c6
khoang thoi gian nhé nhat) thip hon hoic bing thoi gian két hop cia kénh.

Kénh 12 kénh gitta thiét bi ma truyén tin hiéu nghe mang va thiét bi ma thu tin
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hiéu nghe mang, vi dy, cé thé 13 kénh gifta cac tram géc (cu thé hon 13, kénh
giita tram gbc hguf‘m va tram gdc dich), hodc c6 thé 1a kénh gifta tram gbc va
thiét bi ngudi dung, hodic c6 thé 13 kénh giita cac thiét bi ngudi dung. Cac chudi
géc ma lién ké tai cac vi trf tAn sb ¢6 thé duoc dinh vi trong ky hiéu OFDM
giéng nhau, hodc c6 thé duogc dinh vi trong cac ky hi€u OFDM khac nhau. Ky
hiéu OFDM gidng nhau 14 cac ky hiéu OFDM ma c6 cac chi s6 OFDM gibng
nhau va dugc bao gdm trong cac khung radio ¢6 chi sé khung radio gidng nhau
va céc khung con c6 chi s§ khung con gidng nhau va céc khe thoi gian c6 chi sb
khe thoi gian giéng nhau. Céc ky hiéu OFDM khéc nhau cé thé 13 cac ky hidu
OFDM ma c¢6 céc chi s6 OFDM gidng nhau hoic khac nhau va duoc bao gom
trong cic khung radio v4i cac chi sd khung radio khéc nhau, hodc c¢6 thé 1a céc
ky hiéu OFDM ma c6 cac chi s6 OFDM giéng nhau hozc khac nhau va duge
bao gdm trong cac khung con véi cac chi s6 khung con khéc nhau, cac ky hiéu
OFDM ma ¢6 cic chi s6 OFDM gibng nhau hodc khac nhau va dwoc bao gdm
trong cac khe thoi gian v6i cac chi s§ khe thoi gian khéc nhau, hodc ¢6 thé 14 cac
ky hiéu OFDM ma c6 cac chi s6 OFDM khac nhau.

Cén luu ¥ 13 phin mé ta néu trén cta chudi gbc dbi véi cac thanh phan
mang va’/hodc céc thiét bi ngudi dung khéc cling ing dung dugc trong viéc md
ta chudi gbc dbi véi cac loai tai nguyén nghe mang khéc nhau.

Fig.2 14 luu dd phuong 4n 1 ctia phuong phép nghe mang theo sdng ché.
Phuong 4n ndy duoc thyuc hién bai thiét bi thir nhét va c6 thé img dung dwoc cho
kich ban trong do tin hiéu nghe mang can duoc tao ra mdt cach hiéu qua dbi véi
céc loai tai nguyén nghe mang khéc nhau. Cuy thé 13, phuong 4n nay bao gdm céc
budc sau day:

101. Thiét bi thtr nhét x4c dinh, theo loai tai nguyén nghe mang, mau hinh
thoi gian-tan sb cia chudi thir nht va twong tmg véi loai tai nguyén nghe mang,
& d6 mau hinh thoi gian-tan sb cta chudi thir nhit 13 mau hinh thoi gian-tan 56
thu dugc bing cach bién ddi mau hinh thoi gian-tan sd ctia chudi gbc, va chudi
thi nhat 14 chudi dugc sir dung béi thiét bi thit hai dé thuc hién nghe mang.

N6i chung, cac loai khdc nhau cta céc tai nguyén nghe mang c6 thé thu
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duoc bang cach phan loai theo cac loai khung con trong d6 c4c tai nguyén nghe
mang duoc dinh vi. Vi dy, céc loai cla tai nguyén nghe mang co thé bao gém
khung con MBSFN, khung con dic biét hosic GP dugc bao gdm trong khung con
ddc biét hodc khe thoi gian hoa ti€u dudng xuéng (Downlink Pilot Time Slot,
DwPTS) dugc bao gdm trong khung con dic biét hoic khe thdi gian hoa tiéu
dudng 1én (Uplink Pilot Time Slot, UpPTS) duogc bao gdm trong khung con dic
biét, khung con dudng Ién hoac phén khéc ctia khung con duodng 1én ngoai trir
phan twong tmg véi ving didu khién phat don huéng duong xudng, va khung
con dudng xubng hodc phan khac cta khung con dudng xudng ngoai trir ving
diéu khién phat don huéng. Cac tai nguyén nghe mang trong céc khung con cua
cac loai khac nhau c6 thé lién quan dén céc tai nguyén nghe mang thudc céc loai
khac nhau. Vi du, hai tai nguyén bat ky trong sb tai nguyén nghe mang trong
khung con MBSFN, tai nguyén nghe mang trong khung con trong dai tan dudng
1€n (nghia 1, khung con duong I€n), tai nguyén nghe mang trén tai nguyén thoi
gian-tdn s6 ciia khung con trong dai tdn duong xudng (nghia 13, khung con
duong xubng), va tai nguyén nghe mang trong GP ctia khung con diic biét c6 thé
lién quan dén cAc tai nguyén nghe mang thudc cic loai khac nhau. Ving diéu
khién phat don huéng 13 ving ma bao gdm su truyén cia it nhit mot trong sb
cic kénh sau day: kénh diéu khién duong xubng vat Iy (Physical Downlink
Control Channel, PDCCH), kénh chi bdo ARQ lai ghép vat ly (Physical Hybrid
ARQ Indicator Channel, PHICH), va kénh chi béo dinh dang diéu khién vat ly
(Physical Control Format Indicator kénh, PCFICH). Bén trong mot khung con,
ving diéu khién phat don hudng c6 thé chiém mot ky hiéu OFDM hoic hai ky
hiéu OFDM hoic ba ky hiéu OFDM, hoic c6 thé chiém sé lugng khac cta ky
hiéu OFDM ma 14 s§ nguyén nhé hon 14, ma khong bi gi6i han & day. Cu thé 13,
khi bang tan cta hé thdng hodc thanh phan mang hoic thiét bi nguoi ding tuong
d6i 16n, vi du, khi sé luong RB dugc bao gdm trong bing tin dudng xudng 16n
hon 10, viing diéu khién phéat don huéng néu trén c6 thé chiém mot hosc hai ky
hiéu OFDM,; khi s6 lugng RB duoc bao gdm trong bing tdn dudng xudng thip

hon hozc bang 10, ving didu khién phat don huéng néu trén c6 thé chiém hai
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hodc ba ky hi¢u OFDM.

Ngoai ra, theo cach khac, cac loai khac nhau cia cac tai nguyén nghe
mang c6 thé thu duoc bing cach phan loai theo ché d6 song cong ctia hé théng
truyén théng. Vi dy, céc tai nguyén nghe mang trong hé théng FDD va trong hé
thdng TDD c6 thé lién quan dén céc tai nguyén nghe mang thudc cac loai khac
nhau. Cuy thé 13, khung con ma chi s khung con ctia né 1a 1 (ma tuong tng véi
khung con thi hai bén trong khung radio) trong hé théng FDD va khung con ma
chi s6 khung con ctia n6 14 1 (ma twong tmg v&i khung con thir hai bén trong
khung radio) trong hé théng TDD c6 thé lién quan dén cac tai nguyén nghe
mang thudc céc loai khac nhau; hodac khung con ma chi s6 khung con ctian 13 6
(ma twong Ung v&i khung con thir bay bén trong khung radio) trong hé théng
FDD va khung con ma chi sé khung con ctia né 1a 6 (ma twong tng véi khung
con thir bay bén trong khung radio) trong hé théng TDD c¢6 thé lién quan dén
céc tai nguyén nghe mang thudc cac loai khac nhau. Trong hé théng FDD,
khung con ma chi s§ khung con ctia né 13 1 hodc khung con ma chi sé khung
con ctia né 13 6 c6 thé 1a khung con trong dai tdn dudng 1én hodc c6 thé 1a khung
con trong dai tin duong xudng, ma khong bi giéi han & déy; trong hé théng
TDD, khung con ma chi s6 khung con ciand 1a 1 cé thé 1a khung con dac biét,
va khung con ma chi sé khung con ctia né 13 6 c6 thé 1 khung con dic biét hodc
khung con dudng xudng. Dua vao dic tinh ndy, trong hé théng FDD va hé thdng
TDD, thiét ké df’)ng nhét cia chudi thir nhit c6 thé duge thuc hién; ngoai ra, do
céc khung con c6 chi s khung con gidng nhau duge sir dung lam céc tai nguyén
nghe mang trong hé théng FDD va hé thdng TDD, cic mao dau ciu hinh bao
hiéu c6 thé dugc giam, nghia 13, khong yéu cau tao ciu hinh cac khung con khéc
nhau 1am c4c tai nguyén nghe mang ddi véi cac ché do song cong khac nhau. Vi
dy, khung con ma chi s6 khung con cta né 1a 1, hoac khung con ma chi sd
khung con ciia né 14 6, hodc khung con ma chi sé khung con cta n6 13 1 va
khung con ma chi s§ khung con ctia n6 1a 6 dwoc sir dung 1am cac tai nguyén
nghe mang trong ca hé théng FDD va hé théng TDD. Cu thé 13, khi c4u hinh

TDD 0 dugc st dung ho#ic dic tinh quan ly nhiéu va thich tng luu lugng nang
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cao (Enhancements for Interference Management and Traffic Adaptation,
eIMTA) dugc tao cAu hinh trong hé théng TDD, GP cua khung con dic biét tbt
hon 13 duoc sir dung nhu tai nguyén nghe mang dé lam giam anh hudng 1én thiét
bi ngudi ding dugc phuc vu, nghia 13, khung con ma chi s khung con ctia n6 13
1 va/hodc khung con ma chi sé khung con ctia n6 13 6 ¢6 thé dugc sir dung lam
(c4c) tai nguyén nghe mang, va GP dugc bao gém trong khung con ma chi sé
khung con ctia n6 1a 1 va/hodc khung con ma chi sé khung con ciia né 13 6 dugc
str dung dé mang mau hinh thoi gian-tdn sé cua chudi thtr nhét. Trong truong
hop nay, néu khung con ma chi sé khung con ctia n6 14 1 hodc khung con ma chi
s6 khung con ctia né 13 6 hodc ca hai khung con nay ciing dugc st dung dé mang
mAu hinh thoi gian-tin sé cta chudi thir nhét trong hé thdng FDD, thiét ké déng
nhét cho FDD va TDD c6 thé duoc thuc hién va cac mao déu cu hinh bdo hiéu
c6 thé dugc giam. Tt hon 14, trong hé théng FDD, nh¢ st dung khung con ma
chi sb khung con cia né 1a 1 nhu mét vi du, phﬁn khéc cua khung con ngoai trir
ving diéu khién phat don huéng c6 thé duoc sir dung d& mang miu hinh thoi
gian—t'?m sb cua chudi thir nhat, d& dam bao réng PDCCH (vi duy, su lap lich biéu
duong 1én cép phat UL), PHICH, va tuong tu cé thé duoc truyén t6i thiét bi
ngudi ding duoc phuc vu trong ving diéu khién phat don huéng, nho d6 lam
giam anh hudng lén thiét bi nguoi dung dugc phuc vu. Hoat dong nay cling ing
dung duogc cho khung con ma chi s§ khung con ctia n6 1 6 trong hé théng FDD.
Cén luu y 14 néu ¢6 do léch mtrc-khung con giita hé théng FDD va hé thong
TDD, trong phan mé t néu trén, khung con ma chi s6 khung con ctia n6 1a 1
hodc chi s§ khung con ctia né 13 6 trong hé théng FDD c6 thé duoc thay thé
bing khung con khac twong tmg vé6i khung con ma chi s6 khung con ctia né 1a 1
hodic chi sb khung con cua né 1a 6 trong hé théng TDD. Vi du, néu c¢6 do léch
hai-khung con gitra hé thng FDD va hé thdng TDD, khung con trong hé théng
FDD tuong tng v&i khung con ma chi s§ khung con ctia n6 1a 1 trong hé théng
TDD c¢6 thé 1a khung con ma chi sé khung con ctia n6 1a 3, hodc c6 thé 1a khung
con ma chi s§ khung con ctia n6 1a 9; khung con trong hé théng TDD tuong tng

v6i khung con ma chi sé khung con ctia n6 13 6 trong hé théng FDD c6 thé 1a
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khung con ma chi sé khung con ctia né 13 8, hoic c6 thé 1a khung con ma chi sb
khung con ctia né 14 4. Ngoai ra, trong hé thdng TDD, khi khung con ma chi sb
khung con ctia n6 13 1 hoic khung con ma chi sé khung con ctia né 14 6 hozc ca
hai khung con ndy duoc sir dung 1am cac tai nguyén nghe mang, cac phan tai
nguyén dudng xudng, vi du, DWPTS, dugc bao gdm trong khung con ma chi 5O
khung con ctia né 13 1 va/hodc khung con ma chi s khung con ctia né 12 6 c6
thé con dugc st dung dé mang mau hinh thoi gian-tén s6 cta chudi thi nhét. Cu
thé 13, nho str dung khung con ma chi sb khung con ctia n6 1a 1 nhu mot vi duy,
ky hiéu OFDM thir 13 (ky hiéu OFDM ma chi sd cia né 1a 12) dugc bao gdm
trong khung con ¢6 thé dugc st dung cho GP, ky hiéu OFDM thir 14 (ky hiéu
OFDM ma chi sb ctia n6 1a 13) dugc bao gdm trong khung con c6 thé duoc sir
dung cho UpPTS, va ky hiéu OFDM thir nhét (ky hiéu OFDM ma chi sb ctia n6
14 0) dugc bao gém trong khung con c6 thé duogc sir dung cho viée truyén ctia
vung didu khién phét don hudng, vi du, duoc st dung cho viéc truyén cua it nhét
mdt trong s cic kénh didu khién phéat don huéng sau: PDCCH, PCFICH, va
PHICH. Sau d6, phan khéc ctia khung con ngoai trir cac ky hiéu OFDM néu trén
dugc str dung dé mang mau hinh thoi gian-t'?m s6 cua chudi thir nhét, hodc phén
khéac cua khung con ngoai trir cac ky hiéu OFDM néu trén va ky hiéu OFDM
tuong tmg véi thoi gian chuyén tiép truyén/thu duoc sir dung dé mang mau hinh
thoi gian-tdn sb ciia chudi thir nhét. Vi du, mAu hinh thoi gian-tan sb ciia chudi
thir nhét c6 thé bat dau chiém tai nguyén thoi gian-tdn sb tir ky hiéu OFDM thtt
hai hodc tir ky hiéu OFDM thr ba hodc tir ky hi¢u OFDM thtr tu. Trong vi du
nay, ky hi¢u OFDM thtr 12 (ky hi¢u OFDM ma chi sd cuia n6 1a 11) duoc bao
gbm trong khung con c6 thé duoc sir dung cho GP, va céc ky hiéu OFDM thtr 13
va thtr 14 (cac ky hiéu OFDM ma céc chi sd cua ching 1 12 va 13) dugc bao
gbm trong khung con cé thé dugc st dung cho UpPTS. Sau d6, ky hiéu OFDM
cuia khung con ngoai trtr cac ky hi¢u OFDM tuong ng v61 GP, UpPTS, va vung
didu khién phat don huéng duoc sir dung dé mang mau hinh thoi gian-tan sb ctia
chudi tht nhét. Dua vao dic tinh nay, GP dai khong can dugc tao cu hinh trong

hé théng TDD dé mang mAu hinh thoi gian-tin s§ ctia chudi thir nhit, ma c6 thé
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lam giam lang phi céc tai nguyén. Trong hé thong FDD, tai nguyén nghe mang
néu trén twong tmg véi hé théng TDD c6 thé dugc tao cdu hinh lam khung con
dudng xuéng hoidc duoc tao cdu hinh lam khung con MBSFN, va sau d6 miu
hinh thoi gian-tan sd ciia chudi thir nhat ma giéng nhu trong hé thdng TDD dugc
st dung, dé thuc hién thiét ké dong nhét. O day, “gidng nhau” c6 nghia 13 cac
mau hinh thoi gian-tdn sé ctia cac chudi thi nhit duge st dung trong hé théng
FDD va hé théng TDD la giéng nhau ho#c 13 cac chuyén dich thoi gian-tan sb
cua nhau.

Cén luu y 14 khi c4c loai cia tai nguyén nghe mang dugc phan biét theo
ché do song cong clia hé thong truyén thong, cic khung con ma lién quan dén
cac tai nguyén nghe mang thudc cac loai khac nhau c6 thé c6 cing chi s6 khung
con hoic c6 thé c6 chi sb cac khung con khic nhau, ma khong bi gi6i han & day.

Trong budc nay, thiét bi thir nhit xac dinh, theo loai tai nguyén nghe
mang, mAu hinh thoi gian-tan sé ctia chudi thi nhat va tuong ting voi tai nguyén
nghe mang cda loai nay. Vi duy, thiét bi thir nhét luu trit su twong quan gitta cac
loai khac nhau ciia céc tai nguyén nghe mang va cdc mau hinh thoi gian-tan sb
ctia cac chudi thtr nhét, & dé phép tuong ting c6 thé duoc tao ciu hinh boi mang,
vi du, dugc tao cdu hinh nho st dung su van hanh, quan 1y va bao tri
(Operations, Administration va Maintenance, OAM), hodc cd thé dugc dinh
trude, vi dy, duge dinh rd nho sit dung giao thic ti€u chuén. Trong céch nay,
theo loai tai nguyén nghe mang, thiét bi thir nhit c6 thé chon, tir phép tuwong tmg
duogc luu triy trude néu trén theo cach twong tu v6i su tim kiém bang, mau hinh
thoi gian-tdn sé cta chudi thir nhét va tuong tng véi tai nguyén nghe mang ciia
loai nay. Theo cach khéc, theo loai tai nguyén nghe mang, thiét bi thir nhat bién
ddi linh hoat mAu hinh thoi gian—tén s6 cua chudi géc, dé thu dugc miu hinh
thoi gian-tdn sé cua chudi thi nhét va tuong tng véi tai nguyén nghe mang cia
loai ndy. Dbi v6i céc loai khac nhau cta céc tai nguyén nghe mang, cach bién
ddi duoc st dung cé thé dugc tao cdu hinh béi mang, hoic co thé duoc dinh
trude nho st dung giao thire ti€u chun, hodc c6 thé dugc tao cdu hinh boi chinh

tram gbc, ma khong gidi han & sang ché. Theo cach khac, thiét bi thir nhat c6 thé
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con luu trit sy trong quan gitta cac loai khac nhau ctia céc tai nguyén nghe mang
va cac cach bién ddi khac nhau ciia mau hinh thdi gian-tdn sb cta chudi gbc.
Tuong tu, phép tuong tmg cb thé duoc tao ciu hinh béi mang, hodic c6 thé dugc
xé4c dinh trong giao thirc tiéu chuin. Trong cach ndy, theo loai tai nguyén nghe
mang, thiét bi thir nhit c6 thé chon, tir phép tuong Gmg duoc luu trit trude néu
trén theo céach tuong ty véi sy tim kiém bang, cach bién ddi cu thé ma c6 miu
hinh thoi gian-tan sb ctia chudi gdc va twong tng véi tai nguyén nghe mang ctia
loai nay, va bién ddi mau hinh thoi gian-tan sé cta chudi gbc theo cach bién ddi
cu thé duoc chon, dé thu duoc miu hinh thoi gian-tdn sé cta chudi thir nhét va
tuong Ung vdi tai nguyén nghe mang cua loai ndy. Trong quy trinh xr ly nay,
chudi thtr nhét ¢6 thé duoc hiéu 13 tin hiéu nghe mang va 13 chudi duoc sir dung
béi thiét bi thu hai dé thuc hién nghe mang. Vi du, khi nghe mang 13 sy dong bd
hoéa déng hd, chudi thir nhét 1a chudi duoc st dung cho su déng bd héa dong hd;
khi nghe mang 13 phét hién ning lugng, chudi thir nhat 1a chudi dugc st dung
cho phat hién nang lugng.

Trong budc nay, d6i v6i mau hinh thoi gian-tin s6 ctia chudi thir nhét, su
tham chiéu c6 thé dugc thuc hién dé xac dinh mau hinh thoi gian-tén s6 cua
chudi gbc, nghia 14, mau hinh thoi gian-tdn sé ciia chudi thir nhét c6 thé duge
xé4c dinh 13 tai nguyén thoi gian va tai nguyén tin sé ma dugc chiém gitt boi
chudi thir nhat, hodc c6 thé duge xac dinh 13 tai nguyén thoi gian va tai nguyén
tn sb ma duoc chiém giit béi ky hiéu diéu bién iy gid tri phtc cu thé sau khi
chudi thir nhit dugc anh xa t6i ky hiéu didu bién 14y gia tri phtrc cu thé. Vi dy,
bén trong mot khung con, miu hinh thoi gian-tin sb cta chudi thir nhit c6 thé
duoc bidu dién bsi RE ma duge chiém gitt béi chudi thir nhat, hodc c6 thé dugc
bidu din bsi RE ma duoc chiém giit béi ky hiéu diu bién 1dy gia tri phirc cu
thé ma chudi thit nhit dugc anh xa téi d6, hodc c6 thé duge biéu dién boi RE ma
duoc chiém gift bai chudi thir nhit va RE ma khong duoc chiém gitt bai chudi
thir nhét, hodc ¢6 thé duoc bidu dién béi RE ma duge chiém gitt bai ky higu diéu
bién 14y gia tri phtrc cu thé ma chudi thtr nhit duge 4nh xa téi d6 va RE ma

khong dugc chiém gitr boi ky hiéu diéu bién 14y gia tri phirc cu thé.
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102. Thiét bj thir nhét truyén chudi thir nhat t6i thiét bi thi hai nho st
dung mAu hinh thdi gian-tin sb cta chudi thir nhét. |

Sau khi x4c dinh mAu hinh thoi gian-tin sé ctia chudi thtr nhét, thiét bi tha
nhit truyén chudi tht nhit t6i thiét bi thtr hai nhd st dung miu hinh thoi
gian—tén sb ctia chudi thir nhét, sao cho thiét bi thir hai thuc hién nghe mang theo
chudi thir nhat.

Theo phuong phap nghe mang duwoc dé& xuit trong phuwong 4n niy cla
sang ché, sau khi xdc dinh, theo loai tai nguyén nghe mang, miu hinh thoi
gian-tin s cta chudi thir nhit va twong ting v6i tai nguyén nghe mang clia loai
nay, thiét bi thir nhit truyén chudi thir nhét t6i thiét bi thir hai nhd st dung mau
hinh thdi gian-tAn sb cta chudi thir nhit, sao cho thiét bi thir hai thuc hién nghe
mang theo chudi thir nhat. Mau hinh thdi gian-tan s6 ciia chudi thir nhat dugc
xéc dinh trong quy trinh xt Iy ndy 1a mau hinh thoi gian-tdn s§ thu dugc bing
cach bién dbi mAu hinh thoi gian-tin s§ cta chudi gbc, va tin hiéu nghe mang
thu duge tir d6, nghia 13, mAu hinh thoi gian-tin s§ cta chudi thir nhét, 14 don
gian, ma c6 thé dat dugc muc dich lam giam do6 phtrc tap trong viée tao tin hiéu
nghe mang va dd phuc tap tinh toén trong viéc phan tich tin hiéu nghe mang.

Mot céch tiy ¥, trong phuong 4n 1 néu trén, mau hinh thoi gian-tan sb cia
chudi géc c6 thé duoc dinh trude, vi du, duge dinh rd trong giao thirc tiéu chuén,
hodc ¢6 thé dugc tao ciu hinh boi mang hoac dugc tao cAu hinh béi chinh thiét
bi thtr nhét, hodc c6 thé dugc tao céu hinh béi thiét bi thir hai va sau d6 dugc
truyén t&i thiét bi thir nhat, ma khong giéi han & sing ché. Mau hinh thoi
gian-tdn s6 cta chudi gbe c¢6 thé lién quan dén ky hiéu nhan dang cua thiét bj ma
truyén chudi géc, ky hi¢u nhan dang cua thiét bi ma thu chudi géc, murc do dong
bd hoéa cta thiét bi ma truyén chudi géc, hoac mirc do déng bd hoa cua thiét bi
ma thu chudi gbc; hodc lién quan dén céc chi sé cta ky hiéu OFDM, khe thoi
gian, khung con, va khung radio trong d6 chudi gbc dugc dinh vi; hodc lién quan
dén céac chi sb cua s6ng mang con, RE, RB, va khéi tai nguyén vat Iy (Physical
Resource Block, PRB) trong d6 chudi gbc dugc dinh vi; hodc lién quan dén sé

luong cac cong anten ma dugc bdo trén kénh phat rong vat Iy (Physical
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Broadcast Channel, PBCH) béi tram gbc ma truyén chudi gdc, hosic lién quan
dén sé luong cac cbng anten duge st dung béi thiét bi nguoi ding ma truyén
chudi gbc, hoic trong tu, ma khong gidi han & sang ché.

Cén luu ¥ 12 thiét bi néu trén c6 thé 13 tram gbc hodc c6 thé 1a thiét bi
ngudi dung, ma khong gi6i han & sang ché.

Ngoai ra, trong phwong 4n 1 néu trén, chudi thir nhit dugc truyén béi thiét
bi thtr nhét ¢6 thé duoc thu béi thiét bi thir hai nhd sit dung it nhit mot trong sb
cac dbi twong sau dady: vi du, ving khong phat don hudng trong khung con
MBSFN, GP ctia khung con dédc biét hodc DWPTS cta khung con déc biét hodc
UpPTS ctia khung con dic biét, khung con duong 1én hozic phin khéc cia khung
con dudng 18n ngoai trir phan twong tng véi ving didu khién phat don huéng
dudng xudng, va khung con dudng xudng hoic phan khic ctia khung con dudng
xudng ngoai trir ving didu khién phéat don hudng. Mot cach tiy y, thiét bi tht
nhit c6 thé ciing tao cdu hinh, trong tai nguyén thoi gian-tan sé duoc bao gdm
trong khung con MBSFN, mu hinh thoi gian-tin s§ dung dé truyén chudi thi
nhét, va truyén chudi thir nhét trong viing khong phat don huéng ctia khung con
MBSFN. Theo cach khac, thiét bi thtr nhat ¢ thé ciing tao c4u hinh khung con
dung dé truyén chudi tht nhét, 1am khung con dic biét, va truyén chudi thir nhét
bén trong GP cia khung con dic biét. Theo cach khéc, thiét bi thir nhit c6 thé
cing tao cAu hinh khung con duong 1én dugc béo trong thong bao phat rong hé
théng, 1am khung con dudng xudng, va truyén chudi thir nhit trong khung con
dudng xudng. Theo cach khac, thiét bi thi nhit truyén truc tiép chudi thi nhét
trén tAt ca hodc mot s RE duoc bao gdm trong khung con dudng xudng hodc
phan khac cta khung con dudng xudng ngoai trir viing diéu khién phat don
huéng, & d6 chi chudi thir nhit dugc truyén. Theo cach khac, thiét bi thir nhit
truyén truc tiép chudi thir nhét trén tAt ca hodc mot sé RE dugc bao gom trong
khung con dudng 1én hodc phan khac ctia khung con dudng 1én ngoai trir phan
tuong Gmg voi ving didu khién phét don huéng dudng xubng, & d6 chi chudi thir
nhit dugc truyén. Trong cach néu trén, chat lvong kénh cia chudi thi nhit duoc

thu boi thiét bi thtr hai ¢6 thé dugc nang cao, va ty sb tin hiéu trén nhiéu cong

-31-



28998

tap am (Signal Interference Noise Ratio, SINR) ctia chudi thir nhét dugc thu boi
thiét b thir hai 13 twong dbi cao, nhd' d6 dam béo rang thiét bi thir hai thuc hién
nghe mang v6i do chinh x4c cao nhd st dung thiét bi thir nhat. Mot cach tiy ¥,
ngoai viéc truyén chudi thir nhat, thiét bi thir nhét c6 thé con truyén dir liéu khac
trong céc tai nguyén nghe mang néu trén, ma khong bi giéi han & day.

Cén Iuu ¥ 13 trong qua trinh trong d6 thiét bi thir hai thu chudi thir nhét,
néu thoi gian chuyén tiép truyén/thu cta thiét bi thir hai va/hoic thiét bi thir nhat
cin dugc xem xét, ky hiéu OFDM twong tng véi thoi gian chuyén tiép
truyén/thu con can duoc loai trir khoi tai nguyén nghe mang dugc md ta trén day.
Ciing nhu v4y, trong qua trinh trong d6 thiét bi thir nhat truyén chudi thi nhit,
thdi gian chuyén tiép truyén/thu cua thiét bi thu hai va/hodc thiét bi thr nhét
cling can duoc xem xét, va trong trudng hop nay, ky hiéu OFDM tuong tmg véi
thoi gian chuyén tiép truyén/thu ciing can duoc loai trir khoi tai nguyén nghe
mang dugc mo ta trén day.

Tiép theo, cac dang kha dung ctia mAu hinh thoi gian-tan s6 cia chudi gbc
trong phuong 4n 1 néu trén dugc mo ta chi tiét nhu sau day:

Trong mot cach thuc hién kha dung, mAu hinh thoi gian-tan sd cta chudi
géc c6 thé 13, vi du, tit ca hodc mot sb tai nguyén thoi gian—tén sb ma duoc bao
gdm trong ving khong phét don huéng cia khung con MBSFN. Cu thé 13, dua
trén Fig.3A, Fig.3A 1a gian dd cau tric ctia khung con MBSFN ma & d6 phuong
phap nghe mang clia sang ché c6 thé ting dung dugc.

Nhu duoc thé hién trén Fig.3A, khung con MBSFN bao gdm ving diéu
khién phat don hudng dugc gach chéo va ving khong phat don huéng duge dé
trbng, va mau hinh thoi gian-tin sd cua chudi gbc 1a tit ca hodc mot s6 tai
nguyén thoi gian-tdn s6 duoc bao gdm trong ving khong phat don huéng. Péi
v6i thiét bi trong phién ban (Release) trude do, vi du, dbi vai thiét bi nguoi ding
trong phién ban 8, ving diéu khién phéat don huéng chiém tir mot dén ba ky hi¢u
OFDM, ma c6 thé bao gdm: PDCCH, PHICH, PCFICH, tin hiéu tham chiéu 6
cu thé (Cell-specific Reference Signal, CRS), va tuong tu. T4t ca hodc mot sd tai

nguyén thoi gian-tan sé duoc bao gdm trong ving khong phat don huéng 6 thé
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1a tAt ca cac RE hodc mot s6 RE duoc bao gdm trong ving khong phat don
huéng dugc thé hién trén Fig.3A, hodc don vi tai nguyén thoi gian-tdn sd khac
bao gém RE, ky hiéu OFDM, hodc séng mang con. Vi du, mdt s6 tai nguyén
thoi gian-tén s6 ¢6 thé 1a tit ca hodc mot sb tai nguyén thoi gian—tén sd (vi du,
tat ca hoic mot s RE) trong ving khong phat don huéng ngoai trir mot hozc 16n
hon mét thoi gian chuyén tiép truyén/thu. Thoi gian chuyén tiép truyén/thu 13
thoi gian chuyén tiép dugc yéu cu khi thiét bi chuyén tiép tir trang thai truyén
dir liéu sang trang thai thu dit liéu, hodic thoi gian chuyén tiép dugc yéu ciu khi
thiét bi chuyén tiép tir trang thai thu dit liéu sang trang thai truyén dit liéu. Cu
thé 13, dya trén Fig.3B, Fig.3B 1a gian d0 tai nguyén thoi gian-tan sb trong ving
khong phat don huéng dugc thé hién trén Fig.3A ngoai trir hai 1an chuyén tiép
thu/truyén, & d6 cdc ving mau x4m thé hién céc tai nguyén thoi gian-tdn sb
trong d6 c6 céc thoi gian thu/truyén.

Ngoai ra, dé nang cao hiéu qua tai s dung tai nguyén, trong phwong 4n
nay, tit ca hodc mot sb tai nguyén thoi gian-tdn s dwoc bao gdm trong ving
khong phat don hudng c6 thé mang cac chudi gbc khac nhau. Céc chudi gbc
khac nhau 1a cac chudi gbc c6 cac mau hinh thoi gian-tin s§ khac nhau hodc céc
chudi gbc c6 cac dang chudi khac nhau, & d6 cac mau hinh thoi gian-tan sé cta
cac chudi gbc c6 cac mAu hinh thoi gian-tin sb khac nhau c6 thé 13 cac chuyén
dich thoi gian-tdn s6 cta nhau. S§ lugng cac chudi gdc khac nhau ma c6 thé
dwoc mang boi tit ca hodc mot sé tai nguyén thoi gian-tdn s6 duogc bao gdm
trong ving khong phat don hudng c6 thé duoc chi bio nho sir dung hé sb tai st
dung. Vi duy, néu hé sd tai st dung 1a 1, n6 biéu thi réng tAt ca hodc mot sb tai
nguyén thoi gian-tan sé dugc bao gdm trong ving khong phét don hudng c6 thé
mang chi mot chudi géc; néu hé s tai sur dung 1a 3, n6 biéu thi réng tAt ca hodic
mot sb tai nguyén thoi gian-tdn s6 duoc bao gdm trong ving khong phét don
hudng c6 thé mang ba chudi gbe.

Trong phuong 4n ndy, dang chudi ctia chudi gdc c6 thé lién quan dén ky
hi€éu nhén dang cua thiét bi ma truyén va/hodic thu chudi thit nhét, hodc c6 thé

lién quan dén mirc d6 ddng bd hoa ctia thiét bi ma truyén va/hozc thu chudi thir
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nhét, hodc c6 thé lién quan dén céc chi s§ cua ky hidu OFDM, khe thoi gian,
khung con, va khung radio trong d6 chudi géc dugce dinh vi, hodc c6 thé lién
quan dén cac chi s ctia séng mang con, RE, RB, va PRB trong d6 chudi gbc
duoc dinh vi. Vi du, theo ky hiéu nhan dang cta thiét bi ma truyén va/hoic thu
chudi tht nhét, va chubi khoi tao gia ngiu nhién dugc dinh rd, chudi khéi tao
ma tuong Ung vé6i ky hidu nhan dang cua thiét bj va duogc st dung dé truyén
chudi gbc duoc thu. Chudi khéi tao gia ngiu nhién dugc dinh rd bao gdm: chudi
khoi tao gid ngiu nhién ctia mdi ky hiéu OFDM cua chudi khoi tao cia CRS va
chudi khéi tao ctia tin hiéu tham chiéu thong tin trang thai kénh (Channel State
Information Reference Signal, CSI-RS); hodc chudi khéi tao gid ngiu nhién ctia
chudi khéi tao cua tin hiéu tham chiéu giai diéu bién (DeModulation Reference
Signal, DMRS); hoic chudi khoi tao cta tin hiéu tham chiéu tim kiém
(Discovery Reference Signal, DRS); hozc chudi khéi tao ctia tin hiéu tham chiéu
dinh vi (Positioning Reference Signal, PRS). Sau d6, nho str dung chudi tao gia
ngdu nhién, chudi gia ngdu nhién cia chudi gdc duge tao ra tir chudi khéi tao
thu duoc cua chudi gbc. Cubi cing, theo chudi gia ngdu nhién dwoc tao ra cua
chudi gbc, chudi ma tuong tng véi ky hidu nhan dang cua thiét bi va duoc st
dung cho chudi gbc duoc thu, hodic chudi ma twong Gmg véi mirc d6 dong bd hoa
cta thiét bj va duoc str dung cho chudi gbc duoc thu. Cu thé hon 13, dang chudi
ctia chudi gbc c6 thé 1a: tin hidu dong bd hoa so cép (Primary Synchronization
Signal, PSS), tin hiéu dong bd hoa thir cap (Secondary Synchronization Signal,
SSS), CRS, CSI-RS, PRS, MBSFN RS, DMRS, tin hiéu tham chiéu tim kiém
(Discovery Reference Signal, DRS), hodc tuong tu.

Tiép theo, phan dudi ddy mé ta chi tiét cac dang cu thé kha dung clia mau
hinh thoi gian-tin sé ctia chudi gbc khi mau hinh thoi gian-tin sé cta chudi gbc
cu thé 13: tai nguyén thoi gian-tdn s duoc chiém gitr boi chudi gdc 12 tét ca hodc
mdt sb tai nguyén thdi gian-tdn s duoc bao gdm trong ving khong phéat don
hudng ctia khung con MBSFN.

Cén luu y 1 trong phan mé ta dudi ddy, sb lugng cac cdng anten ma dugc

bao trén PBCH dugc st dung chi d€ chi bdo rang chuoi goc c6 thé cd cdc mau
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hinh thdi gian-tan s khac nhau, va mau hinh thoi gian-tan sb ciia chudi gbc c6
thé ciing khong phu thudc sb luong céc cdng anten.

Dang 1:

Cac mAu hinh thoi gian-tin sé duoc thé hién trén cac hinh vé& tir Fig.4A
dén Fig.4D. Fig.4A 1a gian d0 mAu hinh thoi gian-tin s§ cta chudi gdc khi sb
lwong cic cdng anten ma dwoc bao trén PBCH 14 1 hodc 2 ddi véi CP thong
thudng trong phuong phép nghe mang cia séang ché; Fig.4B 1a gian d6 mau hinh
thoi gian-tdn sd cua chudi gdc khi sb luong cac cdng anten ma duge béo trén
PBCH la 4 d6i v6i CP thong thudng trong phuong phép nghe mang ciia sang ché;
Fig.4C 1a gian d6 mAu hinh thoi gian-tin s ctia chudi gdc khi s luong cac cong
anten ma duogc bdo trén PBCH 1a 1 hodc 2 ddi v6éi CP dugc md rong trong
phuong phap nghe mang cua sang ché; Fig.4D 1a gian dd mau hinh thbri. gian-tan
sd cuia chudi gbe khi sb luong cac cdng anten ma dugc bio trén PBCH 1a 4 ddi
v6i CP duoc mé rong trong phuwong phap nghe mang cia sang ché.

Cu thé 13, bén trong mot khung con, nhd st dung cdp RB nhu mot vi du,
theo cé4c loai khac nhau cta tién t6 tudn hoan va cac sb luong khéc nhau cua
cbng anten dugc bao trén PBCH, mau hinh thoi gian-tan s ctia chudi gde ¢6 thé
13, vi du, mot mau hinh thoi gian—tﬁn s6 bat ky trong s6 cdc mAu hinh thoi
gian-tan sb6 dugc thé hién trén cac hinh v& tir Fig.4A dén Fig.4D, hoac cé thé 1a
mau hinh thoi gian-tin sb thu dwoc sau khi chuyén dich thoi gian-tdn sé dugc
thuc hién trén mau hinh thoi gian-tén s6. Nhu dugc thé hién trén céc hinh v& tir
Fig.4A dén Fig.4D, phan duoc gach chéo biéu dién tai nguyén thoi gian-tan sd
duoc chiém gitr bai chudi gbe. Cac RE dugc biéu dién bdi cac phan dé tréng c6
thé mang dit lidu hodc c6 thé khong mang dit liéu, va c6 thé mang céc chudi gdc
hoic c6 thé khong mang cac chudi gbc. Néu cac RE duoc biéu dién béi cac phan
dé tréng mang cac chudi gdc, cac dang ciia cac chudi gbc dugc mang co thé
gidng hodc khac nhau, ma khong bi giéi han & day.

Van dua trén cac hinh v& tir Fig.4A dén Fig.4D, trong vi du ndy, mau hinh
thoi gian-tan sd cta chudi gbe c6 thé gidng nhu mau hinh thoi gian-tin sé cta

PRS trong hé théng LTE hién c6, hodc c6 thé bao gém tAt ca hodc mot sb tai
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nguyén thoi gian-tdn sb ciia mau hinh thoi gian-tan sé ctia PRS trong hé théng
LTE hién c6, hoic ¢ thé thu dugc bing cach bién ddi dua vao mau hinh thoi
gian-tin s6 cta PRS. Phan duéi ddy mo ta chi tiét ¥ nghia cu thé cia viéc bién
ddi.

Ngoai ra, trong vi du nay, trong mdt cdp RB, hé sb tai sir dung tan sb cua
chudi géc la béng, vi du, 6, nghia 1a, mot cdp RB cé thé mang sau chudi géc co
cac mau hinh thoi gian-tin sb khac nhau. Céc hé sd tai sir dung tan sb cua cac
chudi gbc khac nhau c6 thé gidng hozc khac nhau.

Cén luu ¥ 1a trong phuong 4n néu trén, vi du trong d6 mau hinh thoi
gian-tan s ctia chudi gbc 1a mAu hinh thoi gian-tdn sé ctia PRS trong hé théng
LTE hién c6 dugc st dung dé mé ta chi tiét sang ché, ma, tuy nhién, khong gisi
han & sang ché. Trong cach thuc hién kha thi khac, mau hinh thoi gian-tan sd
cta chudi gbc c6 thé 1a mAu hinh thoi gian-tan s cua tin hiéu tham chiéu khac
trong hé théng LTE, vi du, mau hinh thoi gian-tén s6 cla tin hiéu tham chiéu
ching han nhu PSS, SSS, CRS, CSI-RS, tin hiéu tham chiéu MBSFN (MBSFN
RS), DMRS, hodc DRS.

Ngoai ra, con duoc luu y ring trong phuong 4n néu trén, vi du trong dé
mAu hinh thoi gian-tdn s§ cua chudi gbe 13 mAu hinh thoi gian-tan s§ dugc thé
hién trén cac hinh v€ tu Fig.4A dén Fig.4D duogc st dung dé mo ta séng ché, ma,
tuy nhién, khong gi¢i han & sang ché. Trong cach thuc hién kha thi khac, miu
hinh thoi gian-tdn sé cua chudi gbe co thé bao gdm mdt sd doan ctia mau hinh
thoi gian-tin s& duoc thé hién trén mot Fig. bat ky trong sb céc hinh v& tir
Fig.4A dén Fig.4D, & 6 mot s6 doan 12 mot sé RE duoc bao gdm trong miu
hinh thoi gian-tan s dugc thé hién trén mot Fig. bat ky trong sd cac hinh v& tir
Fig.4A dén Fig.4D.

Ngoai ra, con duoc luu ¥ ring trong phuong an néu trén, vi du trong dé
mau hinh thoi gian-tdn sé ctia chudi gbc 14 mAu hinh thoi gian-tin sb dugc thé
hién trén cac hinh v€ ti Fig.4A dén Fig.4D dugc st dung dé mo ta sang ché, ma,
tuy nhién, khong gi6i han & sang ché. Theo cach khac, mau hinh thoi gian-tan s6

ctia chudi goc c6 thé 1a mau hinh thdi gian-tan s thu duoc bang cach thuc hién

-36-



28998

chuyén dich thoi gian-tin s trén mau hinh thoi gian-tan sé dugc thé hién trén
céc hinh v& tir Fig.4A dén Fig.4D. Ngoai ra, mau hinh thoi gian-tan sé cia chudi
gbc c6 thé 13 mAu hinh thoi gian-tin s6 khac bao gdm mau hinh thoi gian-tén s6
thu duoc béng cach thuc hién chuyén dich thoi gian—tén sb trén mu hinh thoi
gian-tin s§ dugc thé hién trén mot Fig. bét ky trong s6 cac hinh vé tir Fig.4A dén
Fig.4D. Céc chuyén dich thoi gian-tan sé khac nhau c6 thé twong ung véi cac
PCI khéc nhau hoic c6 thé twong ting v6i cac mirc d6 ddng bd hoa khac nhau.
Cu thé 1a, chuyén dich thoi gian-tén s6 1a su dich ctia mAu hinh thoi
gian-tin s ctia chudi gbc trén tai nguyén tan sd va/hodc tai nguyén thoi gian.
Trong phuong 4n nay cia sang ché, hai cach chuyén dich thoi gian-tan sé sau
day c6 thé duogc st dung dé thuc hién chuyén dich thoi gian-tan s trén cac mau
hinh thoi gian-tin sé dugc thé hién trén céc hinh v& tir Fig.4A dén Fig.4D, dé thu
dwoc mau hinh thoi gian-tin s6 cta chudi gde. Cach 1: cach chuyén dich thoi
gian-tan sb khong tudn hoan. Trong cach nay, sau khi dich, phan & xa tai nguyén
thoi gian-tin sd trong d6 mau hinh thoi gian-tan s cua chudi gdc duoc dinh vi
duoc loai bd. Cach 2: cach chuyén dich thoi gian-tin sb tuan hoan. Trong céch
ndy, cip RB van duoc str dung nhu mot vi du, va dugc gia thiét réng trong mot
cip RB, khodng cita chi s6 ky hiéu OFDM 1a: tir 0 dén 2*Mom =1 (cac ky hidu

DL
s . A TR Ve -1 , Lo F 1A
OFDM ma céc chi sb ctia né 1a tir 0 dén Vom tuong Ung véi cac ky hiéu

, . DL _ .o p A
OFDM ma céc chi s6 cta né 1a tir 0 dén Vom 1 trong khe thoi gian thr nhat

dugc bao gdm trong cdp RB; cac ky hiéu OFDM ma céc chi s0 cliia n6 la tu

NP 2x NP: 1

omb - dén m tuong ung véi cac ky hiéu OFDM ma céc chi so cia no 1a

, DL _ . , . A < N
tr 0 dén Nom 71 trong khe thoi gian thtr hai dugc bao gom trong cidp RB), va

r 4 RB — s 9 < A N A
khodng cuta chi s0 séng mang con la: tr 0 dén N =1 Gia thiét rang bén trong
khdi RB, RE dugc biéu thi duy nhat nhd sir dung chi sb tin sé m va chi sé ky

RB DL . N n .
hiéu OFDM n, & dé OsmsN. -1 y3 0<7n<2x Ny, 1, sau khi dit liéu ma
duoc mang bdi RE dugce dich tudn hoan, RE duoc chiém gilt co thé duoc biéu

thi duy nhét nho st dung chi s6 tan sé m' va chi sb ky hiéu OFDM n' bén trong
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cip RB, ¢ d6 " :("Hml)mOdM, " :(n+"l)m°dN, m1 biéu thi s§ lwong séng

mang con ma nh¢ do6 dit liéu dugc mang bdi RE dugc dich trén tai nguyén tan so,

RB , DL
Ni' nlasb nguyén khong 16n hon 25N o , nl

M 1a s nguyén khong 16n hon
biéu thi s6 luong cac ky hiéu OFDM ma nhd d6 dit liéu duoc mang béi RE duoc
dich trén tai nguyén thoi gian, va mod biéu thi phép toan REM. Chuyén dich
thdi gian-tan s tudn hoan c6 thé ciing c6 dang thé hién toan hoc khéc, va cac
thong s néu trén c6 thé c6 dang thé hién hodc y nghia toan hoc khac, ma khong
bi gi6i han & day. Cu thé 13, c6 thé tham chiéu dén c4c hinh vé& tir Fig.4E dén
Fig.4H.

Fig.4E va Fig.4F 1a cac miu hinh thoi gian-tAn sb cta céc chudi gbe thu
duogc sau khi chuyén dich thoi gian-tén s6 tudn hoan duoc thuc hién trén mau
hinh thoi gian-tdn s6 cta chudi gbc dugc thé hién trén Fig.4A. Fig.4E thé hién
mAu hinh thoi gian-tan s ctia chudi gdc thu duge sau khi mau hinh thoi gian-tin
s& cua chudi gbe duoc thé hién trén Fig.4A duoc dich tuan hoan bai mot ky hiéu
OFDM vé phia phai trén tai nguyén thoi gian, va Fig.4F thé hién mAu hinh thoi
gian-tan s6 cta chudi gbc thu duoc sau khi mau hinh thoi gian-tin sé cua chudi
géc duoc thé hién trén Fig.4A dugc dich tuan hoan bdi mot song mang con vé
phia dudi trén tai nguyén tin sb. Cu thé 13, dua trén Fig.4E va Fig.4F, trong
phuong 4n nay, gid tri cua M 1a 12, gia tri cia N la 11, gié tri cda m1 1a -1, va
gi4 tri ctia n1 1a 1. MAu duge gach chéo duogc thé hién trong mdi hinh v& 1a mau
hinh thoi gian—tén sb dugc thé hién trén Fig.4A, va mau c6 & luéi mau den la
mau hinh thdi gian-tin s§ cta chudi gdc thu dugc sau khi chuyén dich thoi
gian-tan s tudn hoan dugc thuc hién trén mAu hinh thoi gian-tin sb cia chudi
gbc duoc thé hién trén Fig.4A.

Fig.4G va Fig.4H 1a cic mau hinh thoi gian-tin sb cta céc chudi gbc thu
duoc sau khi chuyén dich thoi gian-tén sb khong tuan hoan dugc thuc hién trén
mAu hinh thoi gian-tdn s6 ciia chudi gdc dugc thé hién trén Fig.4A. Fig.4G thé
hién mau hinh thdi gian-tan s§ ctia chudi gbc thu duoc sau khi mau hinh thoi

gian-tdn s cta chudi gbc duoc thé hién trén Fig.4A khong duoc dich tudn hoan
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bdi mot ky hiéu OFDM vé phia phai trén tai nguyén thoi gian, va Fig.4H thé
hién mAu hinh thoi gian-tan sé ciia chudi gbc thu dugc sau khi miu hinh thoi
gian-tan s6 ctia chudi gbc duoc thé hién trén Fig.4A khong duoc dich tudn hoan
bdi mot séng mang con vé phia dudi trén tai nguyén tdn sd. Cu thé 13, dua trén
Fig.4G va Fig.4H, trong phuong an nay, gié tri cia M 1a 12, gia tri cia N 1a 11,
gia tri cia m1 1a -1, va gié tri cda nl 13 1. MAu duoc gach chéo duoc thé hién
trong mdi hinh v& 13 mau hinh thoi gian-tdn sé duge thé hién trén Fig.4A, mau
¢6 6 ludi mau den 13 mau hinh thoi gian-tin sb cua chudi gbe thu duoc sau khi
chuyén dich thoi gian-tin s khong tudn hoan dugc thuc hién trén mau hinh thoi
gian-tan s6 ctia chudi gbc dugc thé hién trén Fig.4A, va tai nguyén thoi gian-tan
s6 ma 13 phan dugc gach thing mau den 14 tai nguyén thoi gian-tdn s§ dugc loai
bd. Khi so sanh véi Fig.4E va Fig.4F néu trén, trén Fig.4G va Fig.4H, phan & xa
tai nguyén thoi gian-tin s trong d6 miu hinh thoi gian-tdn sb ctia chudi gbc
dugc dinh vi dugc loai bo sau khi dich. Trong vi du nay, tai nguyén thoi gian—tén
s§ trong d6 mau hinh thoi gian-tin sé ctia chudi gbe dugc dinh vi c6 thé duoc
xéc dinh 13 tai nguyén thoi gian-tin sé dugc bao gdm trong cic ky hiéu OFDM
ma céc chi sd clia né 13 tir 3 dén 13 va trong cic séng mang con ma cac chi sd
ctian 13 tir 0 dén 11 bén trong khung con hién thoi.

Dang 2: Cc miu hinh thoi gian-tin s6 dwoc thé hién trén Fig.5A va
Fig.5B.

Bén trong mdt khung con, nh¢ st dung cdp RB nhu mot vi du, gid thiét
rang ving didu khién phéat don huéng chiém hai ky hiéu OFDM, mau hinh thoi
gian-tén sb cua chudi géc c6 thé 14, vi du, cdc mAu hinh thoi gian—tﬁn s6 dugc
thé hién trén Fig.5A va Fig.5B. Fig.5A 13 gian d0 mau hinh thoi gian-tan sb cta
chudi gdc khi ving diéu khién phéat don huéng chiém hai ky hiéu OFDM déi voi
CP théng thuong trong phwong phap nghe mang ctia sang ché, va Fig.5B 14 gian
d6 mau hinh thoi gian-tan s6 cta chudi gbc khi ving diéu khién phat don huéng
chiém hai ky hiéu OFDM ddi véi CP duoc mé rong trong phuong phép nghe
mang cla sang ché.

Cu thé 13, dya trén Fig.5A va Fig.5B, trong phuong an ndy, miu duoc
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gach chéo dugc thé hién trong mdi hinh v& 1a mau hinh thoi gian-tin sé cua
chudi gbc (nghia 13, phan dugc gach chéo 13 tai nguyén thoi gian-tan sb trong d6
chudi gbc duge dinh vi), miu c6 6 ludi 13 mau hinh thoi gian-tdn sé cla ving
didu khién phat don hudng (nghia 13, phan 6 ludi 14 tai nguyén thoi gian-tan sb
trong d6 ving didu khién phat don huéng duoc dinh vi), va phan dé tréng 14 RE
ma c6 thé mang hoic c¢6 thé khong mang dit liéu (bao gdm chudi gbc). Can hru
y 14 trong phuwong 4n néu trén, vi du trong d6 mau hinh thoi gian-tdn sb cia
chudi gbc 13 cdc mau hinh thoi gian-tan s§ dugc thé hién trén Fig.5A hoic
Fig.5B dugc st dung dé mo ta chi tiét sang ché, ma, tuy nhién, khong gidi han &
sang ché. Trong cach thyc hién kha thi khéc, mAu hinh thoi gian-tdn sd cuia
chudi gbc c6 thé bao gdm mét sb doan ctia mAu hinh thoi gian-tan sé duoc thé
hién trén hodc Fig.5A hodc Fig.5B, & d6 mdt s6 doan 12 mot s RE duogc bao
gém trong mAu hinh thoi gian-tan sé duoc thé hién trén hozc Fig.5A hodc
Fig.5B.

Dang 3: mau hinh thdi gian-tin s§ ciia chudi gde 14 dang két hop ctia cac
mAu hinh thoi gian-tAn sé ciia hai hodic 16n hon hai tin hiéu tham chiéu.

Cu thé 13, cach két hop c6 thé sir dung dang két hop cia cac mAu hinh thoi
gian-tan sd ctia cac tin hiéu tham chiéu khac nhau 1am dang kha dung ctia miu
hinh thoi gian-tAn sb ctia chudi gbe. Vi du, gia thiét ring mau hinh thoi gian-tin
s6 ciia PRS va mAu hinh thoi gian-tin s cia CRS c6 hai cong anten dugc két
hop 1am cac mau hinh thoi gian-tin sd khac nhau ctia chudi gbc, né biéu thi rang
mAu hinh thoi gian-tin sé cta chudi gbe 6 thé c6 mau hinh thoi gian-tan s cua
PRS hodc miu hinh thoi gian-tin sé ctia CRS. Ngoai ra, bén trong mot khung
con, néu hé sb tai st dung ma duoc hd tro bdi mau hinh thoi gian—tén sb cua
PRS 12 6, va hé sb tai sir dung ma dugc hd tro béi mau hinh thoi gian-tén sb cua
CRS c6 hai céng anten 13 3, hé s6 tai s dung ma dugc hd trg béi mau hinh thoi
gian-tin sb ctia chudi gbc 13 9.

Céch két hop khéc co thé 13 dang két hop cdc mau hinh thoi gian-tan sb
clia c4c tin hiéu tham chiéu khac nhau 1am mAu hinh thoi gian-tin sé cta chudi

gbc. Vi du, gia thiét ring mAu hinh ciia PRS va mAu hinh ctia CRS c6 hai cong
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anten duoc két hop 1am céc mau khac nhau cta chudi gbe, né bidu thi ring mau
hinh ciia chudi gdc ¢6 ca cac dang cia mau hinh thoi gian-tin sd cia PRS va
mAu hinh thoi gian-tan s ciia CRS. Ngoai ra, bén trong mét khung con, néu hé
sb tai sir dung ma dugc hd trg boi mau hinh thoi gian-tén sb ciia PRS 12 6, va hé
s& tai str dung ma duge hd tro bdi mau hinh thoi gian-tAn sé ctia CRS ¢6 hai
céng anten 13 3, hé sb tai st dung ma duoc hd trg boi mau hinh thoi gian-tén s6
ctia chudi gdc cling 1a 3.

Dua vio phuong 4n cu thé, phan dudi ddy mé ta chi tiét hai cach két hop
kha dung trong dang 3 néu trén. Cu thé 13, c6 thé tham chiéu dén céc hinh v& tir
Fig.6A dén Fig.6F. Fig.6A 14 gian dd mAu hinh thoi gian-tin sb cta chudi gbc
ma bao gdm cac mAu hinh thdi gian-tin sb cia CRS va PRS khi sé lugng cac
cdng anten ma duoc béo trén PBCH 1a 1 dbi voi CP thong thudng trong phuong
phap nghe mang ciia sang ché. Fig.6B 13 gian d6 mAu hinh thoi gian-tin sb cla
chudi gbc ma bao gdbm cac mau hinh thoi gian-tAn s§ cia CRS va PRS khi sb
lwong céc cong anten ma duoc bao trén PBCH 1a 2 dbi véi CP thong thudng
trong phwong phép nghe mang cta sang ché. Fig.6C 1 gian dd mAu hinh thoi
gian-tan sd ciia chudi gbc ma bao gém cac mau hinh thoi gian-tan sé cia CRS
va PRS khi s luong cc cdng anten ma duoc bao trén PBCH 1a 4 dbi voi CP
thong thudng trong phuong phép nghe mang ctia sang ché. Fig.6D la gian dd
mau hinh thoi gian-tan sb cta chudi gbc ma bao gdm cac miu hinh thoi gian-tan
sd ctia CRS va PRS khi sé luong cic cdng anten ma dugc bao trén PBCH 1a 1
d6i véi CP duoc mé rong trong phuong phap nghe mang cuia sing ché. Fig.6E 1a
gian d6 mau hinh thoi gian-tan sé cta chudi gbc ma bao gdm cac mau hinh thoi
gian-tdn s§ caa CRS va PRS khi sé lwong cac cong anten ma duoc béo trén
PBCH 14 2 dbi v6i CP duge md rong trong phuong phap nghe mang ciia sang
ché. Fig.6F 1a gian dd mau hinh thoi gian-tin s§ cua chudi gbc ma bao gdm céc
mau hinh thoi gian-tdn sb cia CRS va PRS khi sé luong cac cdng anten ma
duoc bao trén PBCH 13 4 ddi v6i CP dugc mé rdng trong phuong phap nghe
mang clia sang ché.

Cu the 14, theo céac loai khac nhau cua tién t0 tuan hoan, cac so luong khac
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nhau cuia céng anten dugc bao trén PBCH, va twong tu, mau hinh thoi gian-t?m
s6 ciia chudi gbc c6 thé 13 mot mAu hinh thoi gian-tin sb bit ky trong sd cac
mau hinh thoi gian-tdn s§ dugc thé hién trén cac hinh vé& tir Fig.6A dén Fig.6F,
hodc c¢6 thé 14 mAu hinh thoi gian-tAn sb thu dwoc sau khi chuyén dich thoi
gian—tﬁn s6 duoc thuc hién trén mAu hinh thoi gian—tén s6. Nhu dugc thé hién
trén céc hinh v& tir Fig.6A dén Fig.6F, phan dugc gach chéo bidu thi tai nguyén
thoi gian-tan sd duoc chiém gitt boi PRS. Phan 6 luéi bidu thi tai nguyén thoi
gian-tan s6 dugc chiém gitt bsi CRS. RE ma dugc biéu thi béi phan dé tréng c6
thé mang dir liéu hodc c6 thé khong mang dit liéu, va c6 thé mang chudi gbc
hoic c6 thé khong mang chudi gbc. Néu RE ma duogc biéu thi boi phan dé tréng
mang chudi gdc, cac dang cua chudi gbc dugc mang c6 thé gidng hodc khac
nhau, ma khong bi gidi han & day.

Cén luu v 13 d6i v6i cac mau hinh thoi gian-tan s6 néu trén ciia céc chudi
géc duoc thé hién trén cac hinh v& tir Fig.6A dén Fig.6F, vi du trong do 36 lugng
cac cong anten ma dugc bdo trén PBCH va tuong Umg v6i miu hinh thoi
gian-tn s§ ciia PRS giéng nhu s§ luong céc cdng anten ma dugc béo trén
PBCH va twong tng véi miu hinh thoi gian-tdn sé ctia CRS duoc st dung dé
md ta chi tiét sang ché, ma, tuy nhién, khong gidi han & sang ché. Khi dang két
hop duge xem xét, s lugng cac cong anten ma duge béo trén PBCH va tuong
g v6i mau hinh thoi gian-tin s§ ciia PRS ¢6 thé gidng hoic khac véi sb lwong
cic cong anten ma dugc bao trén PBCH va tuwong Ung véi mau hinh thoi
gian-tan s6 ctia CRS.

Ngoai ra, con duge luu ¥ ring ddi v6i cac mau hinh thoi gian-tan sb néu
trén cta cac chudi gbe duogc thé hién trén cac hinh vé& tir Fig.6A dén Fig.6F, vi du
trong d6 mau hinh thoi gian-tdn s6 ciia PRS va mau hinh thoi gian-tdn s cua
CRS dugc két hop tryc tiép 1am mAu hinh thoi gian-tin s cta chudi gc hodc
dang kha dung cia mau hinh thoi gian-tdn s6 ciia chudi gbc dugc st dung dé mo
ta chi tiét sang ché, ma, tuy nhién, khong gi6i han & sang ché. Trong cach thuc
hién kha thi khac, chuyén dich thoi gian-tdn sé c6 thé dugc thuc hién trén miu

hinh thdi gian-tin sb ciia PRS hodc CRS, va mau hinh thoi gian-tdn sb ctia PRS
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hozic CRS sau khi chuyén dich thoi gian-tan sb duoc két hop 1am mAu hinh thoi
gian-tAn s cua chudi gbc hodc dang kha dung ctia mau hinh thoi gian-tan sd cua
chudi gbe.

Ngoai ra, con duoc luu y ring ddi voi cic mau hinh thoi gian-tan sb néu
trén cia cac chudi géc duoc thé hién trén cac hinh v& tir Fig.6A dén Fig.6F, vi du
trong d6 mAu hinh thoi gian-tdn sé ctia PRS va mau hinh thoi gian-tan s cia
CRS duoc két hop 1am mAu hinh thoi gian-tin s6 ctia chudi gdc hodc dang kha
dung ctia mAu hinh thoi gian-tan s§ ctia chudi gbc dugc sir dung dé mé ta chi tiét
sang ché, ma, tuy nhién, khong gi¢i han & sang ché. Trong cach thuc hién kha
thi khéc, cdc mau hinh thoi gian-tin sb cta céc chudi clia hai hodc 16n hon hai
d6i twong trong sd PSS, SSS, MBSEN RS, CSI-RS, DRS, CRS, PRS, va tuong
tu dugc két hop 1am mAu hinh thoi gian-tan sé cia chudi gdc.

Cac mau hinh thoi gian-tdn s cia cac chudi gbc duge md ta trong céc
hinh v& tir Fig.4A dén Fig.4H, Fig.5A va Fig.5B, va c4c hinh v& tir Fig.6A dén
Fig.6F néu trén c6 thé duoc xem xét 1am mau hinh thoi gian-tan sb cua chudi
gbc trén mot cdng anten. Khi nhiéu cdng anten dugc xem xét, cac mau hinh thoi
gian-tan sb ctia cac chudi gde trén cac cdng anten khac nhau 1a gidng hozc khéc
nhau. Trong trudng hop nay, néu mau hinh thoi gian-tdn s ciia chudi gbc duoc
thu bang cach két hop céc tin hiéu tham chiéu ma dugc hd tro boi hé théng LTE,
vi duy, khi cdc mau hinh thoi gian-tz“m sb cua cac chudi géc duoc thé hién trén céc
hinh v& tir Fig.6A dén Fig.6F thu dwoc bang cach két hop miu twong tmg véi
PRS va miu twong tng v&i CRS, mu hinh thoi gian-tan sé ma cé chudi gde va
tuong tmg voi cac cdng anten khac nhau c6 thé 14 dang két hop ctia mau hinh
thoi gian-tan sb twong tng v&i PRS va cac mau hinh cia CRS twong tmg véi cic
cdng anten khac nhau. Cu thé 13, c¢6 thé tham chiéu dén Fig.7A va Fig.7B.

Fig.7A 13 gian 6 mAu hinh thoi gian-tdn s cia chudi gbe trén cong anten
thir nhat khi s§ luong cac cdng anten ma duoc béo trén PBCH 14 2 dbi véi CP
thong thudng trong phuong phép nghe mang ciia sang ché. Fig.7B 1a gian dd
mAu hinh thoi gian-tdn s6 cta chudi gde trén cdng anten thir hai khi sd luong cac

cbng anten ma dugc béo trén PBCH 1a 2 dbi voi CP thong thudng trong phuong
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phap nghe mang ctia sang ché. Dua trén Fig.7A, trong phurong 4n ndy, mau hinh
thoi gian-tan s6 ma c6 chudi gbc va twong tng véi cong anten co thé 13 dang két
hop ctia mau hinh thoi gian-tdn s§ cia PRS va mau hinh thoi gian-tdn sé ma c6
CRS va tuong Umg v6i cdng anten thtr nhét (vi du, cdng anten 0). Dua trén
Fig.7B, trong phuong 4n ndy, mau hinh thdi gian-tdn sé ma c6 chudi gbe va
tuong Gmg v6i cdng anten khac c6 thé 1a dang két hop ctia mau hinh ctia PRS va
mAu hinh thoi gian-tn s§ ma ¢6 CRS va tuong tng véi cong anten thit hai (vi
du, cdng anten 1). Theo cach khac, miu hinh thoi gian-tdn sé ma c6 chudi gbe
va tuong tmg véi cdng anten c6 thé 1a mau hinh thoi gian-tan sb cta PRS, va
mau hinh thoi gian-tin sé twong ing véi cdng anten khéc 1a mau hinh cia CRS,
va tuong tu.

Trong cach thuc hién kha dung khéc, mau hinh thoi gian-tén s6 cua chudi
géc 6 thé 13, vi du, tit ca hodc mot sb tai nguyén thoi gian—tén sb duoc bao gém
trong GP duoc bao gdm trong khung con dic biét. Cu thé 13, dua trén Fig.8A,
Fig.8A 13 gian dd cau tric ciia khung con dic biét ma & d6 phuwong phép nghe
mang ctia sang ché c6 thé ung dung duoc.

Nhu duoc thé hién trén Fig.8A, tht ca hodc mot sb tai nguyén thoi gian-tr:in
s6 dugc bao gém trong GP cta khung con ddc biét 1a tAt ca hodc mot sé RE
duge bao gdm trong GP, hodc don vi tai nguyén thoi gian-tan s6 khac bao gdm
RE, ky hiéu OFDM, ho#c séng mang con. Mot sb tai nguyén thoi gian-tan sb c6
thé 13, vi du, cac tai nguyén thoi gian-tin s khéac trong GP ctia khung con dic
biét ngoai mdt hodc 16n hon mot thoi gian chuyén tiép truyén/thu. Cu thé 13, dua
trén Fig.8B, Fig.8B 1a gian dd tai nguyén thoi gian-tin sb trong GP dugc thé
hién trén Fig.8A ngoai trir hai 1an chuyén tiép thu/truyén.

Dua trén Fig.8B, phin duoc gach chéo 14 tai nguyén thoi gian-tdn sb duoc
chiém gifr béi khe thoi gian hoa tiéu dudng xudng (Downlink Pilot Time Slot,
DwPTS) cua khung con dic biét, ving mau xam biéu dién tai nguyén thoi
gian-tin sb trong d6 thoi gian chuyén tiép truyén/thu dugc dinh vi, va ving 6
ludi 13 tai nguyén thoi gian-tn sb dugc chiém giit boi khe thdi gian hoa tidu

duong 1én (Uplink Pilot Time Slot, UpPTS). Gia thiét ring ty 1& cua cac tai
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nguyén thdi gian-tin s dugc st dung béi DwPTS, GP, va UpPTS la
DwPTS:GP:UpPTS=3:9:2, khi hai 14n chuyén tiép thu/truyén dugc ngoai tri,
mAau hinh thoi gian-tdn sd cta chudi gbc dugc dinh vi trong tai nguyén thoi
gian-tin s& dugc biéu dién boi phan dé tréng.

Cén Iuu ¥ 13, tvong ty mAu hinh thoi gian-tan sb ciia chudi gbe duoe dinh
vi trong tit ca hodic mot sb tai nguyén thoi gian-tin sd dugc bao gbm trong ving
khong phat don hudng cta khung con MBSFN (nghia 13, tai nguyén thoi
gian—tén sb dugc chiém gitt béi chudi gbc duoc dinh vi trong tAt ca hodc mot sb
tai nguyén thoi gian-tin sé dugc bao gdm trong viing khong phat don huéng cia
khung con MBSFN), mau hinh thoi gian-tin s ctia chudi gbc c6 thé 13 hodc bao
gém tAt ca hodc mot sb mau hinh thoi gian-tén s6 cua tin hiéu tham chiéu ma
duoc hd trg bdi hé théng LTE, hoic c6 thé 13 hoic bao gém tAt ca hodc mot sb
mau hinh thoi gian-tdn s thu dugc thu duge sau khi chuyén dich thoi gian-tdn
s6 duoc thuc hién trén mau hinh thoi gian-tén s6 cua tin hiéu tham chiéu ma
duge hd tro boi hé théng LTE, hodc c6 thé 13 hodc bao gdm dang két hop cua tét
c& hodc mot s6 mAu hinh thoi gian-tin sb cua tin hidu tham chiéu ma dugc hd
tro boi hé thdng LTE, & d6 trong qua trinh két hop, chuyén dich thoi gian-tan sb
clia tit ca hodc mdt s mau hinh thoi gian—tén sb cua tin hiéu tham chiéu co6 thé
cling dugc xem xét.

Ngoai ra, con duoc luu ¥ ring, tuong tw, dé nang cao hiéu qua tai st dung
tai nguyén, tit ca hodc mot sb tai nguyén thoi gian-tan s dugc bao gdm trong
khoang bao vé (GP) c6 thé mang céc chudi gbc khac nhau, & d6 céc chudi gbc
khac nhau 1 cac chudi gbc c6 cac mau hinh thoi gian-tan s6 khic nhau hoic céc
dang chudi.

Trong céach thuc hién kha dung khdc nira, mau hinh thoi gian—tén s6 cua
chudi géc c6 thé 13, vi du, tit ca hodc mot sb tai nguyén thoi gian-t?m sb cua
khung con dudng xudng hodc khung con duong 1én, & d6 khung con duong 1én
duoc béo trong théng bao phat rong hé théng. Mot s tai nguyén thoi gian-tan sd
c6 thé bao gdm tit ca hosic mot s tai nguyén thoi gian-tdn s ctia khung con

dudng xudng hodc khung con dudng 1én ngoai trir mot hogc 16n hon mot thoi
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gian chuyén tiép truyén/thu, va/hoic tit ca hodic mot sb tai nguyén thoi gian-tin
sé ngoai trr ving diéu khién phéat don huéng, & d6 khung con dudong xudng
dwoc md ta & day c6 thé 1a khung con dudng xudng thong thudng, hoidc cé thé 1a
khung con MBSFN.

Trong phuong 4n ndy, d6i v6i mbi quan hé gitra mau hinh thoi gian-tan s6
ctia chudi géc va tin hiéu tham chiéu, hé s tai st dung, va twong tu, co thé tham
chiéu dén phan mo ta néu trén, va cac chi tiét khong duoc mo ta lai & day. Phén
dudi day mo ta mot vai dang dién hinh ctia mau hinh thoi gian-tan sb cua chudi
gbc nho sir dung tai nguyén thoi gian-tan sb cia khung con (khung con dudng
1€n hodc khung con dudng xuéng) nhu mot vi du. Cu thé 13, c6 thé tham chiéu
dén Fig.9A va Fig.9B. Fig.9A 1a gian d mau hinh thoi gian-tan s ctia chudi gbc
ma bao gdm mau hinh thoi gian-tin s6 ciia PRS d6i v6i CP thong thudng trong
phuong phap nghe mang ctia séng ché. Fig.9B 14 gidn d6 mAu hinh thoi gian-tan
s6 cta chudi gbc ma bao gdm cac mAu hinh thoi gian-tin sé ctia PRS va CRS
d6i v6i CP thong thudng trong phuong phép nghe mang ctia sang ché.

Nhu dugc thé hién trén Fig.9A, cdp RB van duoc st dung nhu mot vi dy,
va mAu hinh thoi gian-tAn sb ctua chudi gdc c6 thé bao gdm, vi du, chi mau hinh
thoi gian-tan sd cia PRS; trong khi trén Fig.9B, ciip RB van dugc sit dung nhu
mdt vi du, va mau hinh thoi gian-tﬁn s6 cua chudi géc 6 thé 14, vi du, dang két
hop ctia cac mau hinh thoi gian-tan s6 ctia PRS va CRS.

Mot cach tuy y, trong phuong &n 1 néu trén, d6i voi tai nguyén nghe mang
cta loai cu thé, thiét bi thir nhit c6 thé x4c dinh, trong mdt vai cich sau ddy, mau
hinh thoi gian-tan sé cta chudi thi nhét va tuong ting véi tai nguyén nghe mang
cua loai nay.

Céch 1: Thiét bi thir nhat bién d6i mAu hinh thoi gian-tin s6 cta chudi gbe
theo loai tai nguyén nghe mang, dé xac dinh mau hinh thoi gian-tan sé cua chudi
thit nhat.

Trong cach nay, thiét bi thir nht bién d6i mau hinh thoi gian-tan sé cla

chudi gbc theo loai tai nguyén nghe mang, dé thu duoc mdu hinh thoi gian-tan
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sd ctia chudi thir nhit.

Céch 2: Thiét bi thi nhit x4c dinh mau hinh thoi gian-tan sb ctia chudi thir
nhit theo su tuong quan giita loai tai nguyén nghe mang va miu hinh thoi
gian-tan sb ctia chudi thir nhét.

Trong cach nay, thiét bi thir nhét c¢6 thé luu tri trude sy twong quan gifta

N\

loai tai nguyén nghe mang va mau hinh thoi gian-tin sd cta chudi thir nhat va

4
A

mAu hinh thoi gian-tin sb thu duge bing cach bién d6i mau hinh thoi gian-tan sb
ctia chudi gdc. Trong trudng hop nay, thiét bi thir nhat tim kiém phép tuong g
cho mau hinh thoi gian-tdn sé ctia chudi thir nhat va tuong tng véi tai nguyén
nghe mang cua loai lién quan, va sau d6 x4c dinh mau hinh thoi gian-tin sd cua
chudi thir nhét tir m3u hinh thoi gian-tin sb thu dugc bang cich bién dbi mau
hinh thoi gian-tan s6 cta chudi gdc.

Céach 3: Thiét bi tht nhdt xdc dinh, theo su tuong quan giita loai tai
nguyén nghe mang va cach bién ddi ctia mau hinh thoi gian-tan sé cua chudi gic,
cach bién ddi ctia mau hinh thoi gian-tin sb ctia chudi gbc va twong ting véi loai
tai nguyén nghe mang, d& bién d6i mAu hinh thoi gian-tan sb ctia chudi gbc dé
thu duge mau hinh thoi gian-tan s cta chudi thir nht.

Cu thé 13, thiét bi thir nhit c6 thé luu trit truée sy trong quan giita loai tai
nguyén nghe mang va cach bién dbi ciia mau hinh thoi gian-tan s ctia chudi gbc.
Trong trudng hop nay, thiét bi thir nhit tim kiém phép twong tmg cho cach bién
d6i ctia mAu hinh thoi gian-tin sé cua chudi gc va twong tmg véi tai nguyén
nghe mang cua loai lién quan, va sau d6 bién d6i mau hinh thoi gian-tin sd clia
chudi gbc theo cach bién dbi duoc chon dé thu duge mau hinh thoi gian-tin sb
ctia chudi thir nhét.

Mot cach tlly v, trong cac cach tao néu trén ctia mau hinh thoi gian-tan sd
ctia chudi thu nhat, cac mAu hinh thoi gian-tAn s6 cua cac chudi thi nhat va lan
lugt twong tmg vai cac tai nguyén nghe mang thudc cdc loai khic nhau la cac
mau hinh thoi gian-tn sé thu dugc bang cach bién ddi cdc mau hinh thoi

gian-tan s6 cua cung chudi goc, va cac mau hinh thoi gian-tan s cua cac chuodi
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thir nhat va 1an luot twong tng véi cac tai nguyén nghe mang thudc céc loai
khac nhau 13 giéng hodc khac nhau.

Cu thé 14, vi du trong do céac loai cia céc tai nguyén nghe mang cu thé 1a
khung con MBSFN va GP cua khung con dic biét duge sir dung, & d6 cac miu
hinh thoi gian-tdn sd cta cac chudi thir nhit 1an luot tuong tng véi cic tai
nguyén nghe mang cta hai loai ¢ thé thu duoc, vi du, bing cach bién dbi céac
mAu hinh thoi gian-tdn s§ cua cing chudi gbc. Ngoai ra, cic mau hinh thoi
gian-tin s6 clia cac chudi thir nhit twong ing vai cac tai nguyén nghe mang ctia
hai loai 14 giéng ho#c khac nhau.

Mot céch tiy ¥, trong phuong 4n 1 néu trén, mau hinh thoi gian-tin sb thu
duoc bing cach bién dbi miu hinh thoi gian-tdn sb cta chudi gbc bao gdm it
nhit mot trong s& cac mau hinh thoi gian-tin sb sau day: mau hinh thoi gian-tan
s& thu duoc bing cach 1am thing mAu hinh thoi gian-tdn sb ciia chudi gbc, mau
hinh thoi gian-tan s thu duoc bang cach cit bét mau hinh thoi gian-tan s cla
chudi gbc, mau hinh thoi gian-tin sé thu duoc bing cach thuc hién chuyén dich
thoi gian-tan sb trén mAu hinh thoi gian-tan sd cta chudi gbc, va mau hinh thoi

gian-tan s6 thu duoc bang cich mé rong mAiu hinh thoi gian-tan so cua chudi

r
A 3

goc, ¢ do viéc thuc hién chuyén dich thoi gian-tén s6 trén mau hinh thoi gian-tﬁn
s6 cua chudi gde 13 vide dich mot cach riéng biét mau hinh thoi gian-tﬁn s6 cua
chudi gbc trén tai nguyén tin sé va/hoic tai nguyén thoi gian. Bién dbi mau hinh
thoi gian-tAn sb ciia chudi gbe c6 thé duoc thuc hién boi thiét bi thir nhat hodc
thanh phan mang khéc, ma khong gidi han & sang ché. Tiép theo, cac cach bién
d6i dugc md ta chi tiét nhu sau day:

Céch bién ddi thu nhét sir dung truc tiép miu hinh thoi gian-tdn sé cia
chudi gdc 1am mAu hinh thoi gian-tin sb cta chudi thir nhat.

Trong cach nay, chudi gbc dugc truyén truc tiép lam chudi thir nhat. Trong
truong hop ndy, mau hinh thoi gian-tin sé ctia chudi thir nhat duoc xac dinh béi
thiét bi thir nhit theo loai cua tai nguyén nghe mang 13 gidng v6i mau hinh thoi
gian—t?ln sb cta chudi géc, va dang chudi cia chudi thtr nhét va dang chudi cia

chudi goc cé thé giong hodc khac nhau.
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Céc kich ban tng dung dugc cho cach bién dbi nay dé sr dung truc tiép
mau hinh thoi gian-tin s6 cta chudi gbc 1am mAu hinh thoi gian-tAn sé cua
chudi thtr nhét bao gdm: kich ban trong d6 miu hinh thoi gian-tin s§ ctia chudi
thir nhat ma dugc truyén thuc t€ bai thiét bi thir nhat ¢6 thé bao gdm mau hinh
thoi gian-tin sb cta chudi gbe, hodc kich ban trong 6 miu hinh thoi gian-tin sb
cta chudi thtr nhit ma dwoc thu thuc t& béi thiét bi thi hai bao gdm mAu hinh
thoi gian-tdn s& cua chudi gbe. Vi du, gia thiét ring mau hinh thoi gian-tan sb
ma c6 chudi gbc va tuong tng v6i chudi thir nhit duoc truyén bai thiét bi thir
nhéit va/hodc dugc thu boi thiét bi thir hai 1 tit ca hodc mot sb tai nguyén thoi
gian-tAn sd duoc bao gdm trong GP cua khung con dic biét, khi thiét bi thir nhét
hodc thiét bi thtr hai hodc ca truyén chudi thir nhat va/hodc thu chudi thir nhét
nho st dung ving khong phat don huéng ctia khung con MBSFEN, GP cua khung
con dic biét, hodc khung con dudng 1én hoic khung con dudng xudng ctia thong
béo phat rong hé thdng, mAu hinh thoi gian-tin s6 ciia chudi gbe c6 thé duge st
dung tryc tiép lam mau hinh thoi gian-tan s§ cta chudi thtr nhat. Trong phuong
4n nay cua sang ché, mAu hinh thoi gian-tin s ctia chudi thir nhat c6 thé 1a tai
nguyén thoi gian-tin sb trong d6 chudi thir nhét duoc dinh vi.

Céch bién dbi thtr hai 13 1am thing mu hinh thoi gian-tAn s6 cta chudi
gbc, va str dung mAu hinh thoi gian-tan s§ duoc 1am thing 1am mAu hinh thoi
gian-tan sb cta chudi thir nhét.

Trong cach ndy, mot sb doan ctia mAu hinh thoi gian-tin s6 ctia chudi gbc
dugce 1am thung mot cach thich hop, va mau hinh thoi gian-tdn sd dugc lam
thing duoc st dung 1am mAu hinh thoi gian-tin s6 ctia chudi thir nhét. Vi du, dbi
v6i mAu hinh thoi gian-tAn s6 cu thé cia chudi gbe, RE duogc chiém gitt boi kénh
hodc dit li€u ma do wu tién ctia ching cao hon d) uu tién cua chudi tht nhét c6
thé duoc 1am thung, va miu hinh thoi gian-tan sé duoc 1am thing dugc st dung
lam mau hinh thoi gian-tén sb ctia chudi tht nhat. Kénh hodc dit liéu ma do vu
tién cta chung cao hon do uu tién cta chudi thir nhit bao gébm PBCH, kénh
ddng bd hoa so cép (Primary Synchronization Channel, P-SCH), kénh ddng bd
hoéa thtr cip (Secondary Synchronization Channel, S-SCH), va kénh diéu khién
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don huéng ching han nhu PDCCH, PCFICH, hosc PHICH. Khi chudi gbc
khong bao gdm CRS, dit liéu ma dd wu tién cla ching cao hon d uu tién cua
chudi thir nhat c6 thé con bao gdm CRS.

Céch bién dbi thi ba 13 ¢t bt mAu hinh thoi gian-tdn s& cta chudi gbc,
va str dung mAu hinh thdi gian-tan sé duoc cit b6t lam mau hinh thoi gian-tan sd
ctia chudi thir nhat.

Trong cach bién ddi nay, doan twong tmg cua chudi gde duoc cét bt thich
hop va duogc st dung 1am chudi thir nhit. Trong trudong hop nay, mau hinh thoi
gian-tan sb cta chudi thi nhét 13 mot phan ciia mau hinh thoi gian-tan s cia
chudi gbc, va dang chudi ctia chudi thir nhat va dang chudi ctia chudi gbc c6 thé
gibng hoic khéc nhau.

Kich ban tGng dung dic trung cho cach bién dbi nay bao gdm: khi tai
nguyén thoi gian-tdn s ma duoc st dung thuc t& dé truyén chudi thi nhét
va/hodc thu chudi the nhét ¢6 thé bao gdm chi mot phan ctia miu hinh thoi
gian-tdn s6 ctia chudi gbc, mot phan ctia mAu hinh thoi gian-tan s cta chudi
gbe c6 thé duge cét bt va duge sir dung 1am miu hinh thoi gian-tin sé clia
chudi thtr nhét. Vi du, gia thiét ring tai nguyén thoi gian-tin s6 ma c6 chudi gbe
va tvong tmg v6i chudi thir nhit duoc truyén béi thiét bi thir nhat va/hodc duge
thu béi thiét bi thi hai 13 tAt ca hodic mot sb tai nguyén thoi gian-tén s6 dugc bao
gdm trong ving khong phéat don huéng ctia khung con MBSFN, khi thiét bi thir
nhét hodc thiét bi thtr hai hoic ca truyén va/hodic thu chudi thir nhit nhd st dung
GP cua khung con diic biét, viéc cét bot co thé duge thuc hién trén miu hinh
thoi gian-tin sb ctia chudi gde theo tai nguyén thoi gian-tan s6 thuc t& ma co thé
duoc sir dung boi thiét bi thir nhat dé truyén trong GP ciia khung con dic biét.
Cu thé 13, dva trén Fig.10A, Fig.10A 1a gian dd cta viéc cit b6t mau hinh thoi
gian-tan s ctia chudi gbc trong phuong phap nghe mang clia séng ché.

Dua trén Fig.10A, gia thiét ring mau hinh thoi gian-tan s ctia chudi gbe
duoc biu difn boi phan 6 ludi, khi cach bién ddi thir ba duoc st dung, miu
hinh thoi gian-tn s6 cua chudi gbc c6 thé duge cit bét thich hop theo tai

nguyén thoi gian-tin s6 ma duoc st dung thuc té dé truyén va/hogc thu chudi
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thir nhat trong GP ctia khung con dic biét, mau hinh thoi gian-tan sb ciia chudi
thir nhat thu duoc sau khi ct bot 12 mAu hinh thoi gian-tin sd gitta hai duong
nét dat ddm mau den trong cdp RB trén hinh vé.

Ngoai ra, sau khi mAu hinh thoi gian-tan s cta chudi gde dugc cét bét,
chuyén dich thoi gian-tﬁn s6 c6 thé dugc thuc hién trén mau hinh thoi gian-tén
sb ma khong dugc cit bot, vi du, tai nguyén thoi gian-tn s6 khic ngoai tai
nguyén thoi gian-tin sb gitta hai dudong nét dat ddm mau den trén Fig.10A, sao
cho tAt ca hoic mdt s6 mau hinh thoi gian-tdn s& ma khong dugc cét bot mang
tai nguyén thoi gian-tan sé ciia chudi thir nhét, nghia 13, nAm trong ving giita hai
dudng nét dot ddm mau den. Cu thé 13, dua trén Fig.10B, Fig.10B 1a gian do cua
viéc thuc hién chuyén dich thdi gian-tin s§ trén tai nguyén thoi gian-tin sé ma
khoéng dugc cit b6t trén Fig.10A. Nhu dugc thé hién trén Fig.10B, hai tai
nguyén thoi gian-tan s6 ma khong dugc cit b6t co thé duoc chuyén dich thoi
gian-tin s thanh khoang dudc cét bot.

Céch bién ddi the tu 13 mé rong mAu hinh thoi gian-tin sb cua chudi gbe,
va st dung mAu hinh thoi gian-tAn sé duge md rong 1am mau hinh thoi gian-tin
s6 ctia chudi thir nhét.

Trong cach bién ddi nay, mau hinh thoi gian-tin sd cua chudi gbc 14 tap
hop con ctia mAu hinh thoi gian-tan sé ctia chudi thir nhat. Trong trudng hop nay,
mau hinh thoi gian-tdn sb cta chudi thi nhit c6 thé thu duoce bang cich md rong
mau hinh thoi gian-tan sb cua chudi gic.

Kich ban ung dung dic trung cho cach bién ddi nay bao gdm: khi tai
nguyén thoi gian-tin s ma duoc st dung thuc té dé truyén va/hodc thu chudi
thir nhét 16n hon tai nguyén thoi gian-tin s6 dugc chiém giit bdi mau hinh thoi
gian-tin s cuia chudi gbc, khong chi mau hinh thoi gian-tdn sb ctia chudi gbe co
thé dugc st dung truc tiép 1am mau hinh thoi gian-tén sb ctia chudi thtr nhat, ma
con mot sb doan cua chudi géc c6 thé duoc mang trén cac tai nguyén thoi
gian-tan s6 ma duoc sir dung thuc té dé truyén va/hodc thu chudi thi nhat va ma

khong duge chiém gitt boi mau hinh thoi gian-tan s6 ctia chudi goc.
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Céach bién ddi thir ndm 12 thyce hién chuyén dich thoi gian-tﬁn sb trén mau
hinh thoi gian-tin s6 ctia chudi gbc, va sir dung miu hinh thoi gian-tin sd thu
dugc sau khi chuyén dich thoi gian-tin s6 1am mau hinh thoi gian-tin s cta
chudi thir nhit. Cu thé 13, ¢6 thé tham chiéu dén phan mo ta lién quan clia cic
dang cu thé kha dung néu trén ciia mau hinh thoi gian-tdn s§ cia chudi gbe, va
céc chi tiét khong duge mo ta lai & day.

Cén Ivu ¥ 13 sy bién dbi cia mAu hinh thoi gian-tan sb ctia chudi gbc c6
thé con bao gdm dang két hop bat ky cua céc cach néu trén. Vi du, khi dang két
hop ctia lam thing va chuyén dich thoi gian-tin sb dwoc xem xét, chudi gdc
duoc mang trén RE duoc 1am thing c6 thé duoc loai bo truc tiép, va sau do6
chuyén dich thoi gian-tAn s§ duwoc thuc hién trén miu hinh cta chudi gbc ma
khong dugc 1am thing; hodc chudi gbc dugc mang trén RE dugc lam thing
duoc chuyén dich thoi gian-tdn s6 t6i tai nguyén thoi gian-tan sb ma co6 thé duoc
str dung d& truyén va/hodc thu chudi thir nht.

Ngoai ra, con dugc luu y ring cac kich ban dic trung tng dung duoc
trong cdc cach bién ddi néu trén chi 14 cac vi dy, va sang ché khong chi gi6i han
& d6. Trong cach thuc hién kha thi khac, cac cach bién dbi c6 thé twong tmg véi
cac kich ban khac.

Ngoai ra, con duge luu y ring trong cac khung con khac nhau, céc bién
ddi trén chudi gbc c6 thé gidng hodc khac nhau; trong cac khe thdi gian khac
nhau duoc bao gdm trong ciing khung con, cic bién ddi trén chudi gbc c6 thé
gidng hozc khac nhau; hodc ngoai ra, bén trong céc khoang khac nhau cua cac
tai nguyén thoi gian duoc bao gdm trong cing khung con, cic bién dbi trén
chudi gbc c6 thé gibng hoidc khac nhau. Ngoai ra, di véi cac cong anten khac
nhau, céc bién ddi trén chudi gbe c6 thé gibng hodc khac nhau; ddi véi cac khdi
tai nguyén mién tan s khac nhau (vi du, trong don vi ctia cic PRB), cac bién
ddi trén chudi gbc c6 thé gidng hodc khac nhau. Pdi véi cac miu hinh thoi
gian-tin s6 khac nhau cta cac chudi thir nhat, cac chudi gbc twong tmg c6 thé sir
dung ctng mau hinh thoi gian-tan sd hodc c6 thé st dung cac mau hinh thoi

gian-tan s6 ma la cac chuyén dich thoi gian-tan s ctia nhau. Cac mau hinh thoi
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gian—tén s6 khac nhau cta cac chudi thit nhit c6 thé dugc dinh vi trong cung
khung con hoac co thé duogc dinh vi trong cac khung con khac nhau.

Ngoai ra, con duoc luu y ring, trong sang ché, dbi véi it nhat hai thanh
phan mang hoic cac thiét bi ngudi ding cia cac mic do ddng bod héa khéc nhau,
cdc mau hinh thoi gian-tin sb ciia cac chudi goc c6 thé gibng hoic khic nhau;
tuy nhién, ddi véi cac thanh phdn mang hodc céc thiét bi ngudi ding clia cling
murc d ddng bd hoéa, cac maiu hinh thoi gian-tin sé cia cac chudi gbe 1a gidng
nhau. Vi du, dbi véi thanh phan mang hodc thiét bi ngudi ding ma muc do dong
bd héa cua chung thdp hon ngudng dugc dinh rd thir nhét (vi du, mic d6 dong
bd hoa thdp hon 2, nghia 13, thanh phin mang hoic thiét bi ngudi ding ma mirc
d6 ddng bd hoa ciia chung 13 0 hozc 1), mAu hinh thoi gian-tan sb ctia PRS hoic
PRS+CRS c¢6 thé dugc sir dung 1am mAu hinh thoi gian-tan sd ciia chudi géc;
d6i v6i thanh phan mang hoic thiét bi ngudi ding ma mtc do ddng bd héa cia
chiing 16n hon ngudng dugc dinh 16 thi hai (vi dy, thanh phan mang hoic thiét
bi ngudi ding ma mirc d6 déng bd hoa ciia chiing 16n hon 1), mau hinh thoi
gian-tin s cia CRS c6 thé duoc st dung 1am mAu hinh thoi gian-tin sb cta
chudi gbc. N6i cach khac, mAu hinh thoi gian-tdn s6 ctia chudi thir nhat cta
thanh phan mang hoic thiét bi nguoi ding ma mirc do déng bo héa cia chiing
thip hon ngudng duoc dinh 13 tht nhit duoc thu bang cach bién d6i mau hinh
thoi gian-tn s ciia PRS hoic PRS+CRS, va miu hinh thoi gian-tdn sb ciia
chudi thir nhit ctia thanh phin mang hodc thiét bi ngudi ding ma mtc do dong
bo hoa cua chung 16n hon ngudng duge dinh 13 thir hai dugc thu bang cach bién
d6i mau hinh thoi gian-tdn s cia CRS. Trong vi du nay, twong tu phan mo ta
néu trén, mau hinh thoi gian-tan s6 cua chudi gbe c6 thé 1a mot mau hinh bét ky
hodic dang két hop ciia cdc miu hinh thoi gian-tin sb ctia PSS, SSS, CSI-RS,
MBSFEN RS, DMRS, va DRS. Trong vi du nay, thanh phz‘?m mang hodc thiét bi
ngudi ding c6 mirc dd dong bd hoa thap hon théng qua sd lwong nhé hon cic
chiing chuyén tiép tir ngudn ddng bd héa bén ngodi. Dya vao dic tinh ndy, thanh
phdn mang hoic thiét bi ngudi ding ma muc do ddng bd hoa ciia ching thip

hon ngudng thtr nhit c6 thé cip tin hidu dong b hoa ddng hd chinh xac hon. Cu
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thé 13, khi c4c thanh phin mang hodc cac thiét bi nguoi ding khac nhau thude vé
cac nha khai thac khéc nhau, do chinh x4c ddng bo hoa dong hd gilta cic nha
khai thac khéc nhau ¢6 thé dugc ddm bao.

Ngoai ra, con duoc luu y ring, trong sang ché, dbi véi cac thanh phén
mang hodic cac thiét bi ngudi ding ma trong céc trang thdi dong bo héa khac
nhau, cdc mAu hinh thoi gian-tin s§ cua cac chudi gde co thé gidng hoic khac
nhau. Céc trang thai déng bd hoa khac nhau bao gém trang thai duoc d@)ng bo
hoéa va trang thai khong duoc ddng bo hoa, va céc trang thai dong bd héa khac
nhau ¢6 thé con duge chi bao boi sy ddng bd hoa dong hd duge cdp bing cach
xem thanh phan mang hoic thiét bi nguoi ding c6 tin cay hay khong. Vi dy, d6i
v6i thanh phdn mang dugc dong bd héa hodc thanh phéan mang ma c6 thé cung
clp su déng b6 hoa ddng hd tin cay, PRS hodc PRS+CRS c6 thé duoc sir dung
lam mAu hinh thoi gian-tdn s cta chudi gdc; ddi véi thanh phan mang khong
duge ddng b hoa hodc thanh phin mang ma khong thé cung cp sy dong bo hoa
ddng hd tin cay, CRS c6 thé duoc st dung 1am mau hinh thoi gian-tan sO ctia
chudi gbc. Noi cach khac, mau hinh thoi gian-tan sb cta chudi thi nhit dugc
truyén boi thanh phin mang dugc ddng bd hoa hodc thanh phan mang ma cé thé
cung cép su ddng bd héa ddng hd tin cdy duoc thu bing cach bién d6i mau hinh
thoi gian-tén s6 ctia PRS hoic PRS+CRS, va mau hinh thoi gian-tén sb cua
chudi thir nhét dugc truyén béi thanh phdn mang khong dugce ddng bd hda hodc
thanh phan mang ma khong thé cung cép su ddng bo héa dong hd tin cdy dugc
thu bang cach bién dbi miu hinh thoi gian-tAn sb ctia CRS. Trong vi du nay,
twong ty phin md ta néu trén, mAu hinh thoi gian-tdn sé ciia chudi gde c6 thé 1a
mot mAu hinh bt ky hodc dang két hop ctia cdc mau hinh thoi gian-tan s cla
PSS, SSS, CSI-RS, MBSFN RS, DMRS, va DRS.

Ngoai ra, con dugc luu ¥ ring, trong séng ché, tai nguyén nghe mang c6
thé xuét hién theo chu ky, vi du, xuét hién mdi 10s hodc 7,5s, ma khong bi gi6i
han & day.

Mot cach tuy y, trong phuong an 1 néu trén, trude khi xéc dinh, theo loai

tai nguyén nghe mang, miu hinh thoi gian-tn sb cta chudi thi nhit va tuong
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{g v6i tai nguyén nghe mang cua loai ndy, thiét bi thi nhit con can xac dinh tai
nguyén nghe mang trong d6 mAu hinh thoi gian-tin sé ctia chudi thir nhit duge
dinh vi, & d6 tai nguyén nghe mang trong dé chudi thir nhét dugc dinh vi bao
gdm it nhat mot trong s§ cAc tai nguyén sau ddy: khung con mang don tan sd
dich vu phét da huéng phét rong da phuong tién (MBSFN), khoang bao vé (GP)
cua khung con dic biét, khung con dudng 1én hodc phan khic cta khung con
dudng 1én ngoai trir ving didu khién phat don hwéng, va khung con duong
xubng hodc phan khac cua khung con dudng xudng ngoai trir viing didu khién
phat don huéng. Trong trudng hop nay, thiét bi tht nhét tao mau hinh thoi
gian-tin s cua chudi thir nhét trén tai nguyén nghe mang duoc x4c dinh theo
loai tai nguyén nghe mang. Tai nguyén nghe mang trong d6 mau hinh thoi
gian-tAn sb ctia chudi thir nhit dugc dinh vi dugc thuc hién, vi du, boi thiét bi
thir nhat theo cdu hinh mang.

Ngoai ra, mdt cach tiy y, khi thiét bi thir nhét 13 thiét bi tiéu chuan song
cong phan chia theo tan s6 (Frequency Division Duplex, FDD), tai nguyén nghe
mang 13 khung con mang don tin sd dich vu phét da huéng phat rong da phuong
tién (MBSFN); hodc khi thiét bi thir nhit 14 thiét bi tiéu chudn song cong phén
chia theo thoi gian (Time Division Duplex, TDD), tai nguyén nghe mang la
khung con mang don tan s dich vu phat da huéng phét rong da phuong tién
(MBSFN), khoang bao vé (GP) cua khung con déc biét, hodc khung con duong
1én, nho d6 1am giam anh hudng 1én thiét bi ngudi ding ma dugce phuc vu béi
thiét bi thir nhat khi thiét bi tht nhit truyén chudi th@ nhit. Su anh huéng lén
thiét bi ngudi ding bao gdm: sy 4nh hudng 1én phép do quan ly tai nguyén radio
(Radio Resource Management, RRM) cua thiét bi ngudi dung, anh hudng lén
viéc 1ap lich biéu dir lidu nguoi dung, va tuong tu.

Fig.11 13 luu d6 ctia phuong 4n 2 ctia phuong phéap nghe mang theo sang
ché. Phuong 4n nay dugc thuc hién boi thiét bi thit hai va c6 thé tmg dung dugc
cho kich ban trong d6 tin hiéu nghe mang can dugc tao ra mot cach hiéu qua dbi
v6i cac loai tai nguyén nghe mang khac nhau. Cu thé 13, phuong 4n nay bao gdm

cac budc sau day:
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201. Thiét b thir hai thu chudi tht nhét duge truyén boi thiét bi thir nhat
nhd st dung mAu hinh thoi gian-tan s cua chudi thir nhat, & d6 mau hinh thoi
gian-tin s6 ctia chudi thir nhit 13 mAu hinh thoi gian-tin sé thu duoc bing cach
bién ddi mAu hinh thoi gian-tin sé cua chudi gbc, va miu hinh thoi gian-tan sb
cua chudi tht nhét dugc x4c dinh bai thiét bi thir nhit theo loai tai nguyén nghe
mang.

Trong budc ndy, ddi v6i cic md ta lién quan cua loai tai nguyén nghe
mang, chudi thr nhat, va tuong tu, co thé tham chiéu dén phuong &n 1 néu trén
trén Fig.2, va cac chi tiét khong duoc mo ta lai & day.

202. Thiét bi thit hai thyc hién nghe mang theo chudi thir nhat.

Sau khi thu chudi thir nhit dugc truyén béi thiét bi thir nhat nhd st dung
mAu hinh thoi gian-tin sé cia chudi thir nhét, thiét bi thtr hai thuc hién nghe
mang theo chudi thir nhét.

Theo phuong phép nghe mang dugc dé xuét trong phuong an ndy cia
sang ché, sau khi thu chudi thir nhit dugc truyén boi thiét bi thit nhit nho st
dung mau hinh thdi gian-tdn sé ciia chudi thir nhat, thiét bi thi hai thuc hién
nghe mang theo chudi thit nhit. Trong quy trinh xit ly nay, miu hinh thoi
gian-tan sd ctia chudi thir nhéat 14 mau hinh thoi gian-tin sb thu dugc bang cach
bién ddi mAu hinh thoi gian-tin s cta chudi gbc, va tin hiéu nghe mang thu
duoc tir d6, nghia 14, mau hinh thoi gian-tin s§ cta chudi thir nhét, 1a don gian,
ma c6 thé dat dugc muc dich lam giam dd phirc tap trong viée tao tin hiéu nghe
mang va do phirc tap tinh toan trong vi€c phan tich tin hiéu nghe mang.

Mot cach tiy ¥, trong phuong 4n 2 néu trén, mau hinh thoi gian-tin sb clia
chudi thir nhét ¢ thé duoc x4c dinh béi thiét bi thir nhét bing cach bién dbi mau
hinh thoi gian-tin sé ctia chudi gde theo loai tai nguyén nghe mang; hodc c6 thé
duoc xac dinh béi thiét bi thir nhét theo sy twong quan giita loai tai nguyén nghe
mang va mau hinh thoi gian-té‘m s6 cua chudi tht nhét; hodc c6 thé thu duoc
bang cach bién dbi mAu hinh thoi gian-tan s6 cta chudi gbc sau khi thiét bi thir

nhét xé4c dinh, theo su twong quan gitta loai tai nguyén nghe mang va cach bién
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d6i ciia mAu hinh thoi gian-tin sé cua chudi gbe, cach bién ddi ctia mau hinh
thoi gian-tdn sd cua chudi gbc va twong tmg véi loai tai nguyén nghe mang. Cu
thé 13, c6 thé tham chiéu dén phan mé ta lién quan trong phuong 4n 1 néu trén,
va c4c chi tiét khong duge mo ta lai & day.

Mot céch thy ¥, trong phuong 4n 2 néu trén, cac mau hinh thoi gian-tan sb
cta cac chudi tht nhit va 1an lugt twong Ung véi cc tai nguyén nghe mang
thudc cac loai khac nhau 14 cic mau hinh thoi gian-tan sb thu dugc bing cach
bién dbi cac mAu hinh thoi gian-tin sb ctia cing chudi gdc, va cic mAu hinh thoi
gian-tin s ciia cac chudi thir nhat va 1an lugt twong (g véi cac tai nguyén nghe
mang thudc céc loai khac nhau la giéng hoac khéc nhau.

Mot céch thy ¥, trong phuong 4n 2 néu trén, mau hinh thoi gian-tan sb thu
duoc bang cach bién d6i mau hinh thoi gian-tin s cua chudi gbc bao gom it
nhit mot trong sé cac mau hinh thoi gian-tin s& sau day: mau hinh thoi gian-tin
s6 thu dugc bing cach 1am thing mAu hinh thoi gian-tin sb cta chudi gbc, mau
hinh thdi gian-tdn sb thu duoc bing cach cit bt mau hinh thoi gian-tan sb cla
chudi gbc, mAu hinh thoi gian-tAn sé thu duge bing cach thuc hién chuyén dich
thoi gian-tin sb trén mAu hinh thoi gian-tan s§ ctia chudi gbe, va mau hinh thoi
gian-tin s thu duoc bing cach md rong miu hinh thoi gian-tan sd cua chudi
gbc, & d6 viec thuc hién chuyén dich thoi gian-tan s trén mau hinh thei gian-tin
sé ctia chudi gde 1a viéc dich mot cach riéng biét mau hinh thoi gian-tan sb clia
chudi gdc trén tai nguyén tin sd va/hodc tai nguyén thoi gian.

Mot céach tuy y, trong phuong an 2 néu trén, tai nguyén nghe mang bao
gdm it nhit mot trong sd céc tai nguyén sau day: khung con mang don tan s
dich vu phat da hudng phat rong da phuong tién (MBSFN), khodng bao vé (GP)
cua khung con ddc biét, khung con duong lén, va khung con dudng xubng; va
mAu hinh thoi gian-tin sb cta chudi thir nhit dugc tao ra béi thiét bi thir nhat
trén tai nguyén nghe mang theo loai tai nguyén nghe mang.

Ngoai ra, mot cach tiy ¥, khi thiét bi thir hai 1a thiét bi tiéu chuén song
cong phan chia theo tdn s FDD, tai nguyén nghe mang la khung con mang don

tAn s6 dich vu phat da huéng phét rong da phuong tién (MBSFN); hoic khi thiét
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bi thr hai 13 thiét bi tiéu chuin song cong phan chia theo thoi gian TDD, tai
nguyén nghe mang 1 khung con mang don tan s dich vu phéat da huéng phat
rong da phuong tién (MBSFN), khoang bao vé (GP) cua khung con déc biét,
hodc khung con duong Ién, nho d6 lam giam sy anh hudng giy ra béi viec
truyén chudi thir nht béi thiét bi thir nhat téi thiét bi ngudi ding ma dugce phyc
vu boi thiét bi tht nhét. Sy anh hudng 1én thiét bi ngudi ding bao gdm: sy anh
huéng 1én phép do RRM cua thiét bi ngudi ding, anh hudng 1én viéc 1ap lich
biéu dit liéu ngudi ding, va twong tu.

Mot cach tuy y, trong phuong an 2 néu trén, tai nguyén nghe mang bao
gdm it nhit mot trong sd céc tai nguyén sau diy: khung con ma chi s6 khung
con cta né 1a 1 va/hodc khung con ma chi sé khung con ctia n6 13 6 trong hé
théng song cong phan chia theo tin s FDD; va khung con ma chi s& khung con
ctia n6 1a 1 va/hodic khung con ma chi s6 khung con ctia n6 13 6 trong hé théng
song cong phan chia theo thoi gian TDD.

Mot céach tuy y, trong phuong an 2 néu trén, tai nguyén nghe mang trong
d6 mAu hinh thoi gian-tin sb ctia chudi thir nhat duge dinh vi dugc x4c dinh boi
thiét bi thir nhét theo cdu hinh mang.

Mot cach tly ¥, trong phuwong 4n 2 néu trén, mau hinh thoi gian-tan sb cia
chudi gbc duge xac dinh boi thiét b thir nhit theo ciu hinh mang.

Mdt cach tly ¥, trong phwong 4n 2 néu trén, mau hinh thoi gian-tan sb ctia
chudi gbc bao gdm: mau hinh thoi gian-tan s cta tin hiéu tham chiéu dinh vi
(PRS) va/hoiic mAu hinh thoi gian-tin sé cua tin hiéu tham chiéu 6 cu thé (CRS).

Fig.12 1a gian dd cu tric ctia phuong 4n 1 cua thiét bi thtr nhét theo sang
ché. Thiét bi tht nhat duoc d& xuét trong phuong 4n nay 1 phuong an cho thiét
bi twong ng v&i mot phuong 4n clia sang ché trén Fig.2, va qua trinh thyc hién
cu thé khong duoc mo ta lai & ddy. Cu thé 13, thiét bi thr nhit 100 dugc dé xuit
trong phuwong 4n nay cu thé bao gém:

modun xac dinh 11, duge tao cdu hinh @& x4c dinh, theo loai tai

nguyén nghe mang, mau hinh thoi gian-tan sé ctia chudi thr nhét va twong tmg

-58-



28998

v6i loai tai nguyén nghe mang, & d6 mau hinh thoi gian-tan sd cia chudi thir
nh4t 1a mAu hinh thoi gian-tn sé thu dugc bing cich bién doi mau hinh thoi
gian-tin sb cta chudi gbc, va chudi thir nhat 14 chudi dugc st dung béi thiét b
thir hai dé thuc hién nghe mang; va

modun truyén 12, duoc tao ciu hinh dé truyén chudi thir nhét t&i thiét
bi thtt hai nhd st dung mAu hinh thoi gian-tin sé ctia chudi thir nhit ma dugc
x4c dinh boi médun xac dinh 11.

Sau khi xé4c dinh, theo loai tai nguyén nghe mang, miu hinh thoi gian-tan
s6 cuia chudi thir nhat va tuong tng véi tai nguyén nghe mang cua loai nay, thiét
bi tht nhét dugce dé xut trong phuong 4n nay cua sang ché truyén chudi thu
nhét t6i thiét bi thir hai nho st dung mau hinh thoi gian-tin sb cta chudi thi
nhat, sao cho thiét bi tht hai thyc hién nghe mang theo chudi th nh4t. Mau hinh
thoi gian-tdn sé cta chudi thir nhit dugce x4c dinh trong quy trinh x{ Iy nay 1a
mAu hinh thoi gian-tAn sb thu duge bing cach bién ddi mAu hinh thoi gian-tan sb
ctia chudi géc, va tin hiéu nghe mang thu dugc tir do, nghia 13, mau hinh thoi
gian—tén s6 ctia chudi thir nhat, 1a don gian, ma co thé dat dugc muc dich lam
giam do phtre tap trong viéc tao tin hiéu nghe mang va d§ phuc tap tinh toan
trong viéc phan tich tin hi¢u nghe mang.

Mot cach tly ¥, trong mdt phuong 4n ctia sang ché, modun xéac dinh 11
duoc tao cAu hinh riéng biét dé: bién ddi mAu hinh thoi gian-tan s cia chudi
gbc theo loai tai nguyén nghe mang, d8 x4c dinh mAu hinh thoi gian-tin sb cua
chudi thir nhit; hodc x4c dinh mau hinh thoi gian-tﬁn sb ctia chudi thtr nhit theo
sy trong quan giita loai tai nguyén nghe mang va mau hinh thoi gian-tan sb cla
chudi thir nhét; hoic xac dinh, theo sw tuong quan gitta loai tai nguyén nghe
mang va cach bién ddi cia mau hinh thoi gian-tan s cta chudi gbc, cach bién
ddi ctia mAu hinh thoi gian-tdn sé cua chudi gbc va twong Ung véi loai tai
nguyén nghe mang, d& bién d6i mau hinh thoi gian-tan s6 cua chudi gbc dé thu
duoc mau hinh thoi gian-tin sb cta chudi thir nhat.

MO0t cach tuy y, trong mdt phuong 4n cua sang ché, cac mau hinh thoi

gian-tin s6 ctia cac chudi thir nhat va 1an lugt twong Ung véi cac tai nguyén nghe
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mang thudc cac loai khac nhau 1a céc mau hinh thoi gian-tén sb thu duoc béng
cach bién dbi cac mAu hinh thoi gian-tAn sé cia cliing chudi gbc, va cac mau
hinh thoi gian-tdn sb cta cac chudi thir nhit va lan lugt twong Gmg v6i céc tai
nguyén nghe mang thudc céc loai khac nhau 1a gidng hoic khac nhau.

Mot cach tuy y, trong mot phuong 4n ctia séng ché, mAu hinh thoi
gian-tAn sb thu dugc bing cach bién ddi mau hinh thoi gian-tan sé cia chudi gbe
bao gdm it nhit mot trong s6 cac mau hinh thoi gian-tin s6 sau ddy: mau hinh
thoi gian-tdn sd thu dugc bang cach 1am thing mau hinh thoi gian-tdn sb cla
chudi gbc, mAu hinh thoi gian-tin s§ thu duoc bang cach cit bét mau hinh thoi
gian-tAn s6 ciia chudi gbc, mau hinh thoi gian-tin sé thu dugc bang cach thuc
hién chuyén dich thoi gian-tAn sé trén mAu hinh thoi gian-tin s6 cia chudi gic,
va mAu hinh thoi gian-tdn s thu dugc bing cich mé rong mau hinh thoi
gian-tén s6 cua chudi géc, & d6 viéc thuc hién chuyén dich thoi gian-tén s6 trén
mau hinh thdi gian-tan sb cua chudi gdc 1a viéc dich mdt cich riéng biét mau
hinh thoi gian-tdn sb cta chudi gbc trén tai nguyén tan sd va/hodc tai nguyén
tho1i gian.

Mot céach tuy y, trong mdt phuong an cua sang ché, modun x4c dinh 11
duoc tao cAu hinh riéng biét dé: x4c dinh tai nguyén nghe mang trong d6 mau
hinh thoi gian-tz‘?m s6 cta chudi thit nhat duoc dinh vi, & d6 tai nguyén nghe
mang bao gdm it nhit mot trong sb céc tai nguyén sau ddy: khung con mang don
tan sd dich vu phat da huéng phat rong da phuong tién (MBSFN), khoang bao
vé (GP) cua khung con dic biét, khung con duong 1én, va khung con dudng
Xuéng; va sau d6 tao ra mau hinh thoi gian-tﬁn sb cia chudi thir nhét trén tai
nguyén nghe mang theo loai tai nguyén nghe mang.

M0ot cach tiy y, trong mdt phuong 4n cua sang ché, khi thiét bi tht nhit 12
thiét bi tiéu chudn song cong phén chia theo tdn s FDD, tai nguyén nghe mang
duoc xac dinh by médun xac dinh 11 1a khung con mang don tan sb dich vu phat
da hudng phat rong da phuong tién (MBSFN); hodc

khi thiét bi thtr nhét 1a thiét bi tiéu chudn song cong phan chia theo
thoi gian TDD, tai nguyén nghe mang dugc xdc dinh by mddun xac dinh 11 1a
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khung con mang don tan s dich vu phat da huéng phat rong da phuong tién
(MBSFN), khoang bao vé (GP) cta khung con déc biét, hodc khung con dudng

A

1én.

Mot cach tuy v, trong mot phuwong 4n ctia sing ché, mddun xac dinh 11
con duoc tao cAu hinh d&: xac dinh tai nguyén nghe mang trong d6 mau hinh
thoi gian—tén sb ctia chudi thtr nhat duogc dinh vi, & d6 tai nguyén nghe mang bao
gbm it nhat mot trong sb céc tai nguyén sau ddy: khung con ma chi s6 khung
con ctia n6 13 1 va/hodc khung con ma chi sd khung con clia né 1a 6 trong hé
thdng song cong phan chia theo tin sé FDD, hodc khung con ma chi sé khung
con cua nd la 1 va/hodc khung con ma chi s6 khung con cia né 13 6 trong hé
théng song cong phan chia theo thoi gian TDD; va tao ra mau hinh thoi gian-tan
sb cta chudi thir nhat trén tai nguyén nghe mang theo loai cta tai nguyén nghe
mang.

Mot cach tuy y, trong mot phuong an cua sang ché, modun x4c dinh 11
duogc tao cdu hinh riéng biét dé x4c dinh, theo cdu hinh mang, tai nguyén nghe
mang trong d6 mAu hinh thoi gian-tin s6 ctia chudi thtt nhét dugc dinh vi.

Mot cach tuy y, trong mdt phuong &n cua sang ché, mddun x4c dinh 11
duoc tao cAu hinh riéng biét dé x4c dinh mAu hinh thdi gian-tin s6 cuia chudi gbe
theo cAu hinh mang.

Mot cach tuy y, trong mdt phuong 4n cua sang ché, miu hinh thdi
gian-tan s cta chudi gdc bao gdbm: mau hinh thoi gian-tan sd cua tin hiéu tham
chiéu dinh vi (PRS) va/hoic mau hinh thoi gian-tan sb ciia tin hiu tham chiéu 6
cu thé (CRS).

Fig.13 1a gian dd cau tric cla phuong 4n 1 cla thiét bi tht hai theo sang
ché. Thiét b thir hai duoc dé xuit trong phuong 4n nay 1a phuong én cho thiét bi
tuong Ung v6i mdt phuong 4n cua sang ché trén Fig.11, va qua trinh thuc hién
cu thé khong duoc mo ta lai & day. Cu thé 13, thiét bi thtr hai 200 duoc dé xuét
trong phwong 4n nay cu thé bao gdm:

modun thu 21, duoc tao ciu hinh dé thu chudi thu nhét dugc truyén
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boi thiét bi thir nhat nhd st dung mau hinh thoi gian-tin sé ctia chudi thi nhét, &
d6 mAu hinh thoi gian-tAn s6 ciia chudi thir nhit 13 mAu hinh thoi gian-tin sb thu
dugc bing cach bién déi mAu hinh thoi gian-tin s6 ctia chudi gdc, va miu hinh
thoi gian-tin s6 cta chudi thir nhét dugc xac dinh béi thiét bi thir nhét theo loai
tai nguyén nghe mang; va

mo6dun nghe mang 22, dugc tao cu hinh dé thuc hién nghe mang
theo chudi thi nhat ma dugc thu béi mddun thu 21.

Sau khi thu chudi tht nhét duoc truyén béi thiét bi thir nhat nhd sir dung
mAu hinh thoi gian-tAn s§ cta chudi thir nhét, thiét bi thir hai dugc dé xuét trong
phuong &n ndy cua sang ché thuc hién nghe mang theo chudi thir nhét. Trong
quy trinh xir 1y ndy, mau hinh thoi gian-tin sd cta chudi thir nhét 13 mau hinh
thoi gian-tin sé thu dugc bing cach bién ddi miu hinh thoi gian-tdn sb cla
chudi gbc, va tin hiéu nghe mang thu dugc tir d6, nghia 13, mau hinh thoi
gian—tén s cua chudi thir nhét, 12 don gian, ma co thé dat dugc muc dich lam
giam do phirc tap trong viéc tao tin hiéu nghe mang va do phuc tap tinh toan
trong viéc phan tich tin hi¢u nghe mang.

Mot cach tiy ¥, trong mot phuong 4n cta séng ché, miu hinh thoi
gian-tAn sb cia chudi thir nhat c6 thé: dugc xac dinh boi thiét bi thtt nhat bang
cach bién ddi mAu hinh thoi gian-tdn sé cua chudi gbe theo loai tai nguyén nghe
mang; hodc dugc xac dinh béi thiét bi thtr nhat theo su twong quan gitta loai tai
nguyén nghe mang va miu hinh thoi gian-tin s ctia chudi thtr nhat; hozc thu
duoc bing cach bién dbi mAu hinh thoi gian-tan sb cta chudi gde sau khi thiét bi
tht nhit x4c dinh, theo sy twong quan gitta loai tai nguyén nghe mang va cach
bién dbi ctia mAu hinh thoi gian-tin s6 cta chudi gbc, cach bién dbi ctia miu
hinh thoi gian-tAn sé ctia chudi gbe va twong ing véi loai tai nguyén nghe mang.

Mot cach tiy ¥, trong mot phuong 4n ciia sang ché, cac mdu hinh thoi
gian-tin s ctia cac chudi thir nhét va lan luot tuong Umg v6i cac tai nguyén nghe
mang thudc céc loai khic nhau 13 cac mau hinh thoi gian-tAn s6 thu dugc bing
cach bién dbi cdc mAu hinh thoi gian-tAn sé cua cing chudi gdc, va cic mau

hinh thoi gian-tin sb ctia cac chudi thir nhat va lan lugt tuong Gng véi céc tai
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nguyén nghe mang thudc cac loai khac nhau la gidng hozc khac nhau.

Mot cach tuy y, trong mot phuong 4n cta sang ché, miu hinh thoi
gian-tAn s thu duoc bing cach bién dbi mAu hinh thoi gian-tan s6 ctia chudi gde
bao gbdm it nhit mdt trong s6 cadc mAu hinh thoi gian-tn s6 sau ddy: mau hinh
thoi gian-tin sb thu dugc bing cach 1am thing mau hinh thoi gian-tan sb cla
chudi gbc, mAu hinh thoi gian-tin sb thu dugc bang cach cit bt mau hinh thoi
gian-tAn s cta chudi gbc, miu hinh thoi gian-tan sb thu dugc bing céch thyc
hién chuyén dich thoi gian-tin sb trén mau hinh thoi gian-tin s6 cta chudi gbc,
va miu hinh thoi gian-tdn sé thu duoc bing cach mé rong mau hinh thoi
gian-tén sb cta chubi géc, & d6 viéc thuc hién chuyén dich thoi gian—tén s6 trén
mau hinh thoi gian-tin s6 ciia chudi gbe 1a viéc dich mdt cach riéng biét mau
hinh thoi gian-tAn sé cta chudi gbc trén tai nguyén tan sé va/hoic tai nguyén
thoi gian.

MOot cach tuy y, trong mot phuwong 4n cua sang ché, tai nguyén nghe mang
bao gdm it nhit mot trong s cac tai nguyén sau day: khung con mang don tan
sd dich vu phat da huéng phat rong da phuong tién (MBSFN), khoang bao vé
(GP) cua khung con dic biét, khung con dudng 1én, va khung con dudng xudng;
va mAu hinh thoi gian-tAn sb cia chudi thir nhit dugc tao ra béi thiét bi thi nhat
trén tai nguyén nghe mang theo loai tai nguyén nghe mang.

Mot cach tiy ¥, trong mot phuong 4n cia sang ché, khi thiét bi tht hai 13
thiét bi tiéu chuln song cong phan chia theo tin s FDD, tai nguyén nghe mang
1a khung con mang don tan s§ dich vu phat da huéng phat rong da phuong tién
(MBSFN); hozic khi thiét bi thir hai 14 thiét bi tiéu chudn song cong phan chia
theo thoi gian TDD, tai nguyén nghe mang la khung con mang don tan sb dich
vu phat da hudng phat rong da phuong ti¢n (MBSFN), khodng bao vé (GP) cua
khung con déc biét, hodc khung con dudng lén.

Mot céch tuy y, trong mot phuong 4n cua sang ché, tai nguyén nghe mang
bao gdm it nhit mot trong s cac tdi nguyén sau ddy: khung con ma chi sd
khung con ctia né 1a 1 va/hodc khung con ma chi s6 khung con ctia n6 13 6 trong

hé théng song cong phén chia theo tan s FDD, va khung con ma chi s6 khung
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con cta n6 1a 1 va/hodic khung con ma chi sb khung con ctia né 1a 6 trong hé
thdng song cong phan chia theo thoi gian TDD; va mau hinh thoi gian-tan sd cia
chudi thir nhit dugc tao ra béi thiét bi thir nhat trén tai nguyén nghe mang theo
loai tai nguyén nghe mang.

Mot céach tuy y, trong mot phuong an cia sang ché, tai nguyén nghe mang
trong d6 mau hinh thoi gian—tén sb ctia chudi thr nhat duoc dinh vi dugc xac
dinh béi thiét bi thtr nht theo cdu hinh mang.

Mot cach tuy y, trong mot phuong an cia sang ché, miu hinh thoi
gian-tAn sd ctia chudi gbc dwoc x4c dinh boi thiét bi thtr nhit theo ciu hinh
mang.

Mot cach thy ¥, trong mot phuong 4n cia sing ché, miu hinh thoi
gian-tan s6 cua chudi gbc bao gdm: miu hinh thoi gian-tan s cla tin higu tham
chiéu dinh vi (PRS) va/hodc mAu hinh thoi gian-tin sd ctia tin hiéu tham chiéu 6
cu thé (CRS).

Fig.14 14 gian dd ciu tric ctia phuong 4n 3 clia thiét bi thir nhat theo séng
ché. Thiét bi tht nhit duoc dé xuét trong phuong 4n nay 12 phuong 4n cho thiét
bi twong tng véi mot phuong 4n cua sang ché trén Fig.2, va qua trinh thuc hién
cu thé khong duoc mo ta lai & ddy. Cu thé 14, thiét bi tht nhét 300 duge d& xuat
trong phuong 4n ndy cu thé bao gdm:

bd xtr ly 31, duoc tao cAu hinh dé x4c dinh, theo loai tai nguyén nghe
mang, mau hinh thdi gian-tan s6 cua chudi thir nhat va twong Gmg véi loai tai
nguyén nghe mang, & d6 mau hinh thoi gian-tan sd cua chudi thir nhit 1a mau
hinh thoi gian-tdn sb thu duoc bang cach bién dbi mAu hinh thoi gian-tan s cua
chubi gbc, va chudi thir nhét 1a chudi duoc sit dung béi thiét bi thir hai dé thuc
hién nghe mang; va

bo truyén 32, duge tao cAu hinh dé truyén chudi thir nhat t&i thiét bi
thtt hai nhd st dung mAu hinh thoi gian-tn s6 ctia chudi thir nhat ma duoc xac
dinh bdi bd xtr ly 31.

Mot cach tuy y, trong mot phuong 4n cia sang ché, bo xir Iy 31 duge tao
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cAu hinh riéng biét dé: bién d6i mau hinh thoi gian-tan sb cta chudi gbc theo
loai tai nguyén nghe mang, dé x4c dinh mau hinh thoi gian-tin sé cta chudi thi
nhét; hodc x4c dinh mAu hinh thoi gian-tAn sé cia chudi thir nhét theo sy twong
quan giita loai tai nguyén nghe mang va mau hinh thoi gian-tin sé ctia chudi thu
nhat; hoic x4c dinh, theo sy trong quan gitta loai tai nguyén nghe mang va cach
bién ddi cua mAu hinh thoi gian-tAn sb cua chudi gdc, cach bién ddi cia miu
hinh thoi gian-tan sé ctia chudi gbc va twong Gng véi loai tai nguyén nghe mang,
d8 bién d6i mAu hinh thoi gian-tin sb ctia chudi gdc dé thu duge mAu hinh thoi
gian-tAn s6 cia chudi thir nht.

Mot cach tuy y, trong mdt phuong 4n cua sdng ché, cac mAu hinh thoi
gian-tan s6 cta cac chudi thir nhét va lan luot twong tmg v6i cac tai nguyén nghe
mang thudc cac loai khac nhau 1a céc mau hinh thoi gian-t?ln sb thu dugc béng
cach bién ddi cac miu hinh thoi gian-tdn s§ cta cling chudi gdc, va cic miu
hinh thoi gian-tn s cta cic chudi thir nhdt va 1an lugt twong Umg véi cae tai
nguyén nghe mang thudc céc loai khac nhau 13 gidng hodc khac nhau.

Mot cach tuy y, trong mdt phuong 4n cua sang ché, mau hinh thoi
gian-tAn sé thu duoc bing cach bién dbi mAu hinh thoi gian-tin sb cia chudi goc
bao gdm it nhat mot trong sé cac miu hinh thoi gian-tan s6 sau day: mau hinh
thdi gian-tin s thu dugc bang céch lam thing mau hinh thoi gian-tan sd clia
chudi gbc, mAu hinh thoi gian-tdn s6 thu dugc bing cich cit bot mau hinh thoi
gian-tdn s& ciia chudi gde, mau hinh thoi gian-tdn s thu dugc bang céach thuc
hién chuyén dich thoi gian-tan s6 trén mau hinh thoi gian-tin s cua chudi gdc,
va miu hinh thoi gian-tdn s& thu dugc bing cich md rong mau hinh thoi
gian-tan sb cua chudi gbc, & d6 viéc thuc hién chuyén dich thoi gian-tan sd trén
mau hinh thoi gian-tdn s6 cta chudi gbc 1a viée dich mot cach riéng biét mau
hinh thoi gian-tan s6 cta chudi gbc trén tai nguyén tan sb va/hodc tai nguyén
thoi gian.

Mot cach tuy y, trong mdt phuong an cua sang ché, bo xir Iy 31 duoc tao
cAu hinh riéng biét dé: x4ac dinh tai nguyén nghe mang trong d6 mau hinh thoi

gian-tdn s6 ctia chudi thir nhit dugc dinh vi, & d6 tai nguyén nghe mang bao
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gdm it nhit mot trong sb cac tai nguyén sau ddy: khung con mang don tan sb
dich vu phat da hudng phat rong da phuong tién (MBSFN), khoang bao vé (GP)
ctia khung con ddc biét, khung con dudng lén, va khung con dudng xuéng; va
tao ra mau hinh thoi gian-tin s§ cta chudi thir nhét trén tai nguyén nghe mang
theo loai tai nguyén nghe mang.

Mot cach tily ¥, trong mdt phuong 4n ciia sang ché, khi thiét bi thi nhét 1a
thiét bi tiéu chudn song cong phan chia theo tin s FDD, tai nguyén nghe mang
ma duogc xac dinh bai bd xuir Iy 31 1a khung con mang don tan sb dich vu phat da
hudng phat rdng da phuong tién (MBSFN); hodc

khi thiét bi thu nhét 13 thiét bi tiéu chudn song cong phan chia theo
thoi gian TDD, tai nguyén nghe mang ma dugc xdc dinh boi bo xt Iy 31 1a
khung con mang don tan sé dich vu phat da huéng phat rong da phuong tién
(MBSFN), khoang bao vé (GP) cua khung con dac biét, hodc khung con dudng

A

1€n.

Mot cach tuy y, trong mot phuong 4n cua sang ché, bo xur Iy 31 duge tao
cAu hinh riéng biét dé: xac dinh tai nguyén nghe mang trong d6 mau hinh thoi
gian-tan sd cua chudi thir nhit dugce dinh vi, & d6 tai nguyén nghe mang bao
gbm it nhat mot trong sd cac tai nguyén sau day: khung con ma chi s6 khung
con cta né 1a 1 va/hoic khung con ma chi s khung con ctia né 1a 6 trong hé
théng song cong phan chia theo tdn s FDD, hodc khung con ma chi s6 khung
con clia n6 1a 1 va/hodc khung con ma chi sé khung con ctia né 1a 6 trong hé
thdng song cong phan chia theo thdi gian TDD; va tao ra mau hinh thoi gian-tan
s6 cua chudi th nhit trén tai nguyén nghe mang theo loai tai nguyén nghe
mang.

Mot cach tuy y, trong mot phuong &n cia sang ché, b xur Iy 31 duoc tao
cAu hinh riéng biét d& xac dinh, theo cdu hinh mang, tai nguyén nghe mang
trong d6 mau hinh thoi gian—tz‘?m s6 ctia chudi thtr nhat duoc dinh vi.

Mot céach tuy y, trong mdt phuong 4n cua sang ché, bo xur Iy 31 duoc tao

céu hinh riéng biét dé xac dinh mau hinh thoi gian-tin s6 ctia chudi gdc theo cau
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hinh mang.

Mot cach tly v, trong mdt phwong 4n cla séng ché, mAu hinh thoi
gian-tAn s cia chudi gbc bao gdm: mAu hinh thoi gian-tdn s6 cua tin hidu tham
chiéu dinh vi (PRS) va/hodc mau hinh thoi gian—tén sb cda tin hiéu tham chiéu 6
cu thé (CRS).

Fig.15 1a gian dd céu trac ciia phwong 4n 2 ctia thiét bi thtr hai theo sang
ché. Thiét bi tht hai duoc d& xuét trong phuong 4n nay 14 phuong an cho thiét bi
twrong tmg véi mot phuong 4n cia sang ché trén Fig.11, va qué trinh thyc hién
cu thé khong duge md ta lai & ddy. Cu thé 13, thiét bi thtr hai 400 dugc dé xuat
trong phuong 4n ndy cu thé bao gdm:

b6 thu 41, duge tao cAu hinh dé thu chudi tht nhét duoc truyén béi
thiét bi thu nhat nho st dung mau hinh thoi gian-tén s6 cta chudi thtr nhat, & d6
mAu hinh thoi gian-tAn s ctia chudi th nhit 1 mAu hinh thoi gian-tan sb thu
duge bing cach bién ddi mAu hinh thoi gian-tan sb ctia chudi gbe, va mau hinh
thoi gian-tAn sb cta chudi thir nhit dugc x4c dinh bai thiét bi thtr nhit theo loai
tai nguyén nghe mang; va

bd xir ly 42, dugce tao cAu hinh dé thuc hién nghe mang theo chudi
tht nhat ma dugc thu bdi bd thu 41.

Mot cach tuy y, trong mot phuong 4n cua sang ché, miu hinh thoi
gian-tAn s cta chudi th nhét ¢6 thé: duoc x4c dinh boi thiét bi tht nhit bang
cach bién dbi mAu hinh thoi gian-tdn sb cta chudi gbc theo loai tai nguyén nghe
mang; hodc dugc xac dinh bdi thiét bi thi nhét theo sy twong quan gitta loai tai
nguyén nghe mang va mau hinh thoi gian-tdn s6 cua chudi thi nhét; hoic thu
dugc bang cach bién déi mau hinh thoi gian-tin sé ctia chudi gbc sau khi thiét bi
thtr nhét x4c dinh, theo su twong quan giita loai tai nguyén nghe mang va cach
bién ddi ctia mAu hinh thoi gian-tin s6 cia chudi gdc, cach bién ddi cia miu
hinh thoi gian-tan sd cia chudi gdc va twong ting véi loai tai nguyén nghe mang.

Mot cach tuy y, trong mdt phuong én cua sang ché, cac miu hinh thoi

gian-tan s cta cac chudi thr nhat va lan lugt twong Umg v6i cac tai nguyén nghe
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mang thudc cac loai khac nhau 13 cdc miu hinh thoi gian-t?m sb thu duoc béng
cach bién dbi cac mAu hinh thdi gian-tin sé cua cing chudi gdc, va cic mau
hinh thoi gian-tin s6 cta céc chudi thir nhit va lan luot tuong Gng véi céc tai
nguyén nghe mang thudc cac loai khac nhau 13 gidng hozc khac nhau.

Mot céch tuy y, trong mot phuong an cua sang ché, miu hinh thoi
gian-tin s6 thu dugc bang cach bién d6i mau hinh thoi gian-tan sd ctia chudi gbc
bao gdm it nhit mot trong sb cic mAu hinh thoi gian-tdn sé sau ddy: mau hinh
thdi gian-tAn s thu dugc bing cach lam thing mau hinh thoi gian-tin sb cua
chudi gbc, mAu hinh thdi gian-tan sb thu dwoc bing cich cit bét mau hinh thoi
gian-tin sb cua chudi gbc, miu hinh thoi gian-tin sé thu duge bing cach thuc
hién chuyén dich thoi gian-tan sb trén mau hinh thoi gian-tin sé cua chudi gdc,
va mau hinh thoi gian-tdn s6 thu dugc bing cdch md rong mau hinh thoi
gian-tn sb ctia chudi gbc, & d6 viéc thuc hién chuyén dich thoi gian-tan s trén
mau hinh thoi gian-tin s cta chudi gdc 14 viéc dich mot cich riéng biét mau
hinh thoi gian-tAn s§ cta chudi gdc trén tai nguyén tan sb va/hogc tai nguyén
thoi gian.

Mot cach tuy y, trong mot phuong &n cua sang ché, tai nguyén nghe mang
bao gdm it nhit mot trong s céc tai nguyén sau ddy: khung con mang don tan
s6 dich vu phat da huéng phat rong da phuong tién (MBSFN), khodng bdo vé
(GP) cua khung con dic biét, khung con dudng 1én, va khung con dudng xudng;
va mau hinh thoi gian—tén s6 ctia chudi thi nhit dugc tao ra boi thiét bi thir nhét
trén tai nguyén nghe mang theo loai tai nguyén nghe mang.

Mot cach tiy ¥, trong mdt phuong an clia sang ché, khi thiét bi tha hai 1a
thiét bi tiéu chuén song cong phan chia theo tdn sé FDD, tai nguyén nghe mang
13 khung con mang don tin sb dich vu phét da huéng phat rong da phuong tién
(MBSFN); hodc

khi thiét bi tht hai 13 thiét bi tiéu chudn song cong phan chia theo
thoi gian TDD, tai nguyén nghe mang 13 khung con mang don tan sé dich vu
phéat da hudng phat rong da phuong tién (MBSFN), khoang bao vé (GP) cua

khung con ddc biét, hodc khung con dudng lén.
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M0t cach tuy y, trong mdt phuong 4n cia sang ché, tai nguyén nghe mang
bao gdm it nhit mot trong sd cac tai nguyén sau ddy: khung con ma chi sb
khung con ctia n6 1a 1 va/hoic khung con ma chi s6 khung con ctia né 1a 6 trong
hé théng song cong phan chia theo tin sé FDD, va khung con ma chi s6 khung
con ctia n6 1a 1 va/hodc khung con ma chi sé khung con ciia né 1a 6 trong hé
théng song cong phan chia theo thoi gian TDD; va mau hinh thoi gian-tin s clia
chudi thtr nhit dugc tao ra béi thiét bi thir nhit trén tai nguyén nghe mang theo
loai tai nguyén nghe mang.

Mbt cach tuy ¥, trong mdt phuong 4n cia sang ché, tai nguyén nghe mang
trong d6 mAu hinh thoi gian-tin sé ctia chudi thit nhit duge dinh vi dwgc x4c
dinh béi thiét bi thu nhét theo cu hinh mang.

Mot cach tuy ¥, trong mot phuong 4n ciia sang ché, miu hinh thoi
gian-tin sb cua chudi gbc duoc x4c dinh béi thiét bi thtr nhit theo cAu hinh
mang.

Mot cach thy ¥, trong mdt phuong 4n clia sang ché, mau hinh thoi
gian-tin sb cta chudi gbc bao gdm: mAu hinh thoi gian-tan s cla tin hidu tham
chiéu dinh vi (PRS) va/hoic mAu hinh thoi gian-tin sb cua tin hiéu tham chiéu 6
cu thé (CRS).

Ngudi ¢6 trinh do trung binh trong linh vuc ¢6 thé hiéu ring tit ca hoic
mdt s6 budc trong sb cac bude clia cac phuong an cho phuong phép c6 thé duoc
thuc hién béi chuong trinh ma ra 1énh phan ctng lién quan. Chuong trinh ¢6 thé
duoc luu trir trong vat ghi doc dugce bang may tinh. Khi chuwong trinh chay, cac
budce cia cac phuong an cho phuong phap duge thuc hién. Vat ghi néu trén bao
gdm: vét ghi bat ky ma c6 thé luu trir ma chuong trinh, ching han nhu ROM,
RAM, dia tur, hodc dia quang.

Cubi ciing, can luu y 13 cac phuong 4n néu trén chi c6 myc dich md ta cac
giai phap k¥ thuét cua sang ché, ma khong gidi han séang ché. Mic du sang ché
duge mod ta chi tiét dua vao cac phuong 4n néu trén, ngudi c6 hiéu biét trung

binh trong linh vyc k¥ thuét s€ hiéu rang ho co6 thé van tao ra cac cai bién tir cic
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giai phap k¥ thuat dugc md ta trong cac phuong an néu trén hodc tao ra cac thay
thé twong duong cho mét sé hoic tit ca cac dic tinh k§ thuét cia ching, ma
khong chéch khdi pham vi ciia cac gidi phap k¥ thuit cia cac phuong an cua

sang ché.
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YEU CAU BAO HOQ

l.Phuongphépnghenwmg,phuongphépnaybaogénlc@:buéa

xé4c dinh, boi thiét bi thi nhét theo loai tai nguyén nghe mang, mau hinh
thoi gian-tAn sd ctia chudi thit nhit va twong tmg véi loai tai nguyén nghe mang,
trong d6 mAu hinh thoi gian-tin s cta chudi thir nhét 13 mAu hinh thoi gian-tin
s6 ctia chudi gde, va chudi thir nhét 1a chudi dugce sir dung boi thiét bi thi hai dé
thuc hién nghe mang; va

truyén, béi thiét bi thir nhit, chudi thir nhét t6i thiét bi tht hai nho sit dung
mAu hinh thoi gian-tan s6 ctia chudi thir nhét.
2. Phuong phép theo diém 1, phuong phép niy con bao gdm cac budc:

xé4c dinh, boi thiét bi thr nhét, tai nguyén nghe mang trong d6 miu hinh
thoi gian-tan sd ctia chudi thir nhat duge dinh vi, trong d6 tai nguyén nghe mang
bao gdm it nhit mot trong sb céc tai nguyén sau day:

khung con mang don tan sb dich vu phat da huéng phét rong da phuong

tién (MBSFN), khoang bao vé (GP) cua khung con déac biét, khung con dudng
1én, va khung con dudng xudng; va

xé4c dinh, boi thiét bi thir nhét theo loai tai nguyén nghe mang, mau hinh
thoi gian-tin sb ctia chudi thi nhét bao gdm:

tao, bai thiét bi the nhat, miu hinh thoi gian-tin sé cta chudi thi nhét trén
tai nguyén nghe mang theo loai tai nguyén nghe mang.
3.Phu0ngphéptha)dén11hoac2,phu0ngphépnéycbnbaogénlbuéa

x4c dinh, bai thiét bi thir nhét, mAu hinh thoi gian-tn sé ctia chudi gbe theo
cAu hinh mang.
4. Phuong phap theo diém bt ky trong sb cac diém tir 1 dén 3, trong d6 miu
hinh thoi gian-tin sb cia chudi gbc bao gdm: miu hinh thoi gian-tin sé cua tin
hiéu tham chiéu dinh vi (PRS) va mAu hinh thoi gian-tﬁn sb cua tin hiéu tham

chiéu 6 cu thé (CRS).
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5. Phuong phap nghe mang, phuong phap nay bao gdm céc budc:

thu, béi thiét bi tht hai, chudi thir nhat duoc truyén boi thiét bi thir nhat
nhd st dung mAu hinh thoi gian-tan sd cia chudi thir nhét, trong &6 miu hinh
thoi gian-tan sé cua chudi thir nhat 14 mAu hinh thoi gian-tin s6 cta chudi gc,
va mau hinh thoi gian-tin sd cua chudi thir nhit duge xc dinh béi thiét bi tha
nhét theo loai tai nguyén nghe mang; va

thuc hién, boi thiét bi thir hai, nghe mang theo chudi thir nhét.
6. Phuong phap theo diém 5, trong d6:

tai nguyén nghe mang bao gdm it nhit mot trong s cac tai nguyén sau day:
khung con mang don tan sd dich vu phat da huéng phat rong da phwong tién
(MBSFN), khoang bao vé (GP) cia khung con dic biét, khung con duodng lén,
va khung con duong xudng; va

mau hinh thoi gian-tén s6 ctia chudi tht nhit duoc tao ra boi thiét bi thu
nhét trén tai nguyén nghe mang theo loai tai nguyén nghe mang.
7. Phuong phép theo diém 5 hodc 6, trong d6:

mAu hinh thoi gian-tin sé cia chudi gbe duoc x4c dinh bi thiét bi thit nhat
theo cu hinh mang; va

mAu hinh thoi gian-tAn s8 cta chudi gbc bao gdm mAiu hinh thoi gian-tan sb
cta tin hiéu tham chiéu dinh vi (PRS) va miu hinh thoi gian-tén sb cta tin hiéu
tham chiéu 6 cu thé (CRS).
8. Thiét bi thi nht cung cép tin hiéu nghe mang, bao gdm:

modun xéc dinh, duogc tao ciu hinh dé xé4c dinh, theo loai tai nguyén nghe
mang, mAu hinh thoi gian-tdn s§ cta chudi thir nhét va twong Gng véi loai tai
nguyén nghe mang, trong d6 mau hinh thdi gian-tin s cla chudi thir nhét 13
mau hinh thoi gian-tin s§ cta chudi gdec, va chudi thr nhét 1a chudi dwoc st
dung bai thiét bi th hai dé thuc hién nghe mang; va

modun truyén, duge tao cdu hinh dé truyén chudi thir nhét t6i thiét bi thir
hai nh¢ stt dung mAu hinh thoi gian-tin s6 cia chudi thir nhit ma duge xé4c dinh

b6i mddun xac dinh.
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9. Thiét bi thir nhét theo diém 8, trong do:

mddun x4c dinh duoc tao cu hinh riéng biét dé: xac dinh tai nguyén nghe
mang trong do mau hinh thoi gian-tén s6 ctia chudi thir nhat duge dinh vi, trong
d6 tai nguyén nghe mang bao gdm it nhat mot trong sd cac tai nguyén sau day:
khung con mang don tan s6 dich vu phat da huéng phét rong da phuong tién
(MBSFN), khoang bao vé (GP) cta khung con dic biét, khung con duong lén,
va khung con dudng xudng; va sau d6 tao ra miu hinh thoi gian-tin s6 cia chudi
thi nhat trén tai nguyén nghe mang theo loai tai nguyén nghe mang.
10. Thiét bi thir nhét theo diém 8 hoic 9, trong do:

moédun x4c dinh duge tao ciu hinh riéng biét dé xac dinh mau hinh thoi
gian-tan s ctia chudi gdc theo cAu hinh mang.
11. Thiét bi tht nhét theo diém bét ky trong sb cac diém tir 8 dén 10, trong d6:

mAu hinh thdi gian-tin sb cta chudi gbc bao gdm mau hinh thoi gian-tin sb
cla tin hiéu tham chiéu dinh vi (PRS) va mau hinh thoi gian—tén sb cua tin hiéu
tham chiéu 6 cu thé (CRS).
12. Thiét bi tht hai thuc hién nghe mang nho st dung tin hiéu nghe mang, bao
gbm:

modun thu, duge tao cAu hinh dé thu chudi thi nhét dugc truyén béi thiét bi
tht nhat nho st dung mAu hinh thoi gian-tin sé ctia chudi thir nhét, trong d6
mAu hinh thoi gian-tdn sb cta chudi thir nhit 1a mAu hinh thoi gian-tn s6 cla
chudi gbc, va mAu hinh thoi gian-tin sb ciia chudi thr nhét duge xéc dinh béi
thiét bi thr nhét theo loai tai nguyén nghe mang; va

mddun nghe mang, dugc tao cAu hinh dé thuc hién nghe mang theo chudi
thtr nhat ma duoc thu béi mddun thu.
13. Thiét bi tht hai theo diém 12, trong d6 tai nguyén nghe mang bao gbm it
nhit mot trong sb cac tai nguyén sau ddy: khung con mang don tan s6 dich vu
phat da huéng phat rong da phuong tién (MBSFN), khodng bdo vé (GP) cua
khung con dic biét, khung con dudng 1én, va khung con duong xubng; va

mau hinh thoi gian-t?m s6 ctia chudi thtt nhit dugc tao ra boi thiét bi thu

-73-



28998

nhét trén tai nguyén nghe mang theo loai tai nguyén nghe mang.
14. Thiét bi thi hai theo diém 12 hoic 13, trong d6:
m3u hinh thoi gian-tin sé cta chudi gbc duge xac dinh bi thiét bi thi nhat
theo cdu hinh mang.
15. Thiét bi thtt hai theo diém bAt ky trong sb cac diém tir 12 dén 14, trong do:
mAu hinh thoi gian-tin sé ctia chudi gbc bao gdm mau hinh thdi gian-tin sb
clia tin hiéu tham chiéu dinh vi (PRS) va miu hinh thoi gian-tén sb cua tin hiéu

tham chiéu 6 cu thé (CRS).
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