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(54) PHUONG PHAP TRUYEN DUONG XUONG, THIET Bl TRUYEN VA THU
THONG TIN PUONG XUONG
(57) Sang ché dé cap dén phuong phap truyén duong xudng, thiét bi truyén thong tin
duong xudng va thiét bi thu thong tin duong xuong. Phuong phap nay bao gém cac budc:
gui, boi tram gbc thir nhat, thong tin duong xudng bang cach sir dung khoang thoi gian thir
nhat theo mau th& nhat; gui, boi tram goc thur nhat, thong tin duong xudng bang cach sir
dung khoang thoi gian thir hai theo mau thir nhit, hodc bang cach sir dung khoang thoi gian
thir nhat theo mau thir hai, hodc bang cach str dung khoang thoi gian thir hai theo mau thi
hai khi tram gbc tht nht xac dinh dé thay doi khoang thoi gian truyén va/hodc miu truyén
ctia thong tin dudng xudng, trong d6 khoang thoi gian thir hai ngin hon khoang thoi gian
thir nhat, va cac ky tu ghép kénh phan chia theo tin s truc giao (OFDM) dugc chiém gitr
boi mau thir hai nhiéu hon cac ky tu OFDM duoc chiém giit bdi mau thir nhat. Sang ché co
thé ap dung cho linh vuc cac k¥ thuat truyén thong.

Tram goc thir nhat glri thng tin du'crng_ xudng dya trén khodng théi gian L5101
th nhét Eheu mau thi nhat
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Tram gbc thir nhat %m thing tin duwémg xl..unq t.:..’aug cach sir dung k'mang thivi
gian thir hai theo mau thi nhét, hodc h.-mq cich sir dung khodng thin glan thir
nhét theo mau thir hai, hodc dya trén khodng thai gian thir hai theo méu thiz hai
khi tram géc thir nhat xac djnh dé thay déi khodng truyén vahodc méu truyén
cla théng tin dudmng xudng
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Linh vue ky thuit dwoc dé cap

Sang ché d& cap dén linh vuc k§ thuat truyén théng, va cu thé 1a, dé cap
dén phuong phép truyén théng tin dudng xudng, tram gbc, va thiét bi ngudi
dung.

Tinh trang k§y thuit ciia sing ché

Khi tbc d6 cude séng ctia con ngudi ting 1én, con ngudi ¢ nhing yéu cau
cao hon vé chét lugng cia dich vu di dong.

Trong k¥ thuat da biét, dé thiét bi ngudi dung (UE) tham gia vao ving pht
song cta tram gde c6 thé nhanh chéng thiét 1ap két ndi khong day véi tram gdc,
tram gdc c6 thé giri thong tin dudng xudng dinh ky theo cach thic gii duoc ¢b
dinh, nhu tin hiéu déng bg, tin hiéu kham pha, hodc ban tin phat rong hé théng.
Vi du, trong hé théng phat trién dai han (LTE), tram gdc can gui thong tin dong
bd mdi 5 ms, giri thong tin do ludng mdi 1 ms, va gl ban tin phét rong hé thdng
mdi 10 ms. Mt khéc, viée gt dinh ky cta thong tin dudng xubng co thé chiém
gitt mot phin dang ké cua céc tai nguyén duong xubng. Theo cach nay, cac tai
nguyén dudng xudng duogc st dung cho viéce truyén dir lidu giam di, dAn dén st
dung it c4c tai nguyén dudng xubng. Mit khac, mic du c6 thé dam bao & muc
d6 nao d6 rang UE c6 thé thiét 1ap két ndi khong day véi tram gdc trong thoi
gian khi tram gbc guri thong tin dudng xudng dinh ky theo cach thirc gri ¢b dinh,
yéu cdu cta ngudi dung dé truy cdp nhanh chéng vao mang van khong thé duoc
thoa man.

Tém lai, phuong phap gt thong tin dudng xudng di c6 khong thé thoa
man cic yéu ciu cta ngudi ding, va chi phi dau vao 1a trong déi 16n.

Ban chat k¥ thuit ciia sing ché
Muc dich cta sang ché 1a dé xuét phuong phap truyén théng tin duong

xudng, tram gbc, va thiét bi nguoi dung, dé giai quyét it nhét van dé k§y thuat da
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biét d6 1a yéu cau cta ngudi dung cho viée truy cdp nhanh chéng vao mang
khéng thé duoc théa mén, dé cé thé dam bao ring UE c6 thé thu nhan thong tin
dudng xudng trong thoi gian va c6 thé thiét 1ap két ndi khong day véi tram gbe
mot cach nhanh chéng, bang cach d6 lam giam thoi gian UE truy nhép mang, va
nang cao trai nghiém nguodi dung.

Dé dat dugc muc dich néu trén, cac giai phap k¥ thuat sau diy duoc sk
dung trong cac phuong 4n cla sang ché.

Theo khia canh thi nhit, phuong phép truyén théng tin duong xubng duoc
dé xuét, trong d6 phuong phap bao gém céc bude: g, béi tram gbc thr nhét,
théng tin duong xubng bang cach sir dung khoang thoi gian thir nhat theo mau
ther nhat; va g, boi tram gbe thir nhit, thong tin duong xubng bang cach sir
dung khoang thoi gian thr hai theo mau the nhat, hodc bﬁng cach st dung
khoang thoi gian thir nhat theo mau thir hai, hosc bang cach sir dung khoang
thoi gian thir hai theo mau thr hai khi tram gbc thir nhit xac dinh thay doi
khoang thoi gian truyén va/hodc miu truyén cta thong tin dudng xubng, trong
d6 khoang thoi gian thir hai ngan hon khoang thoi gian thir nhét, va cac ky tu
ghép kénh phan chia theo tin s6 truc giao (OFDM) dugc chiém gitr béi mau thi
hai 14 nhiéu hon céc ky tu OFDM dugc chiém gitt bdi miu thi nhat.

Dua vao khia canh tht nhat, theo céch thirc thuc hién c6 thé thir nhat cia
khia canh thur nhét, tram géc thtt nhit xac dinh dé thay dbi khoang thoi gian
truyén va/hodic miu truyén cia théng tin duong xubng bao gdm: sau khi tram
géc th nhat xac dinh ré“mg diéu kién duoc thiét lap trude duge théa man, xac
dinh, béi tram gdc thir nhit, dé thay ddi khoang thoi gian truyén va/hodc mau
truyén cua thong tin dudng xubng, trong d6 didu kién dugc thiét 1ap trude bao
gdm tram gbc thr nhat phat hién gia tri do luong ctia hoa tiéu dudng 1én dugc
gt boi thiét bi ngudi dung (UE) 1a 16n hon gia tri cu thé, hodc tram gbc thir nhat
thu ban tin hudng dan 1an cén, trinh tu truy cép, hodc tin hiéu yéu cau lap lich
dugc gti boi UE, hodc tram gbe thir nhét thu ban tin huéng dan duoc gl boi
tram gdc thir hai, trong d6 ban tin hudng dan thi nhit duoc sir dung dé hudng

dan tram gbc thir nhat thay ddi khoang thoi gian truyén va/hodc mau truyén cua
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thong tin dudng xubng.

Dua vao cach thtc thuc hién c6 thé th nhét cua khia canh thr nhét, theo
cach thic thuc hién c6 thé tht hai clia khia canh tht nhat, sau khi gir, bdi tram
gbc thi nhét, théng tin dudng xudng, phuong phap ndy con bao gém: sau khi
UE truy cép tram gbc thtr nhit, giri, béi tram gdc thir nhét, théng tin duong
xubng & diém thoi gian duge thiét 1ap trudce bang cach sir dung khoang thoi gian
thir nhét theo mau thtr nhét; hodc gui, boi tram gdc thir nhét, thong tin dudng
xubng bang cach str dung khoang thoi gian thi nhéat theo mau thir nhat sau thoi
gian duoc thiét lap trudc.

Dua vao cach thirc thuc hién cé thé thi nhit cua khia canh th( nhit hodc
cach thirc thuc hién c¢6 thé thit hai ctia khia canh th@ nhét, theo c4ch thic thuc
hién c6 thé thir ba cia khia canh thr nhét, khi diéu kién duoc thiét lap trudc 1a
tram gdc thir nhét thu ban tin hudng dan thir nhat duoc giri béi tram gdc thi hai,
sau khi guri, boi tram gde thir nhét, théng tin dudng xudng, phuong phap nay con
bao gdm céc bude: gii, béi tram gbe thir nhét, ky hiéu nhan dang cta khoang
thoi gian tht hai va/hodc ky hiéu nhan dang ctia mau tht hai dén tram gbe thir
hai; hodc thu, boi tram géc thir nhét, ban tin yéu cau duoc gui bdi tram géc thur
hai, trong d6 ban tin yéu cau duoc st dung dé yéu cau thu nhan ky hiéu nhan
dang ctia khoang thoi gian thtr hai va/hodc ky hiéu nhan dang ctia mau tht hai;
va g, boi tram gbe thir nhét, ban tin phan hdi yéu cau dén tram gdc thir hai,
trong d6 ban tin phan hdi yéu ciu mang ky hiéu nhan dang ctia khoang thoi gian
thr hai va/hodc ky hiéu nhan dang cta mau thi hai.

Dua vao cach thirc thuc hién cé thé thi nhét cta khia canh thi nhat hoic
céch thirc thuc hién c6 thé thir hai ctia khia canh tht nhét, theo céach thirc thuc
hién c6 thé thr tu cta khia canh thtr nhat, khi diéu kién duoc thiét 1ap trudc 1a
tram gbc thx nhat phat hién gia tri do ludng ctia hoa tiéu duong lén dugc gl boi
thiét bi nguoi ding (UE) 1a 16n hon gié tri cu thé, hodc tram gdc thi nhat thu
ban tin huéng dan 1an can, trinh tu truy cap, hodc tin hiéu yéu cau 1ap lich duogc
gti boi UE, sau khi giri, boi tram gbe thir nhét, thong tin dudng xudng, phuong

phép ndy con bao gdm bude: giri, bdi tram gde thir nhéit, ban tin huéng dan tha
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hai d¢én UE, trong d6 ban tin huéng dan th hai duoc st dung dé chi bao rang
khoéang thoi gian va/hodc mau duge st dung béi tram gbe thir nhat dé gui théng
tin dudong xudng duoc thay doi.

Dua vao cach thic thuc hién cé thé thir tu cta khia canh thir nhét, theo
céch thuc thue hién c6 thé thi ndm cua khia canh tha nhét, ban tin huéng dan
thr hai mang ky hiéu nhan dang cta khoang thoi gian thr hai va/hodc ky hiéu
nhan dang cua mau th( hai.

Dua vao cach thirc thuc hién co thé tht tu cta khia canh tha nhat hoic cach
thtrc thuc hién c6 thé thi sdu ctia khia canh thir nhét, theo cach thre thuc hién c6
thé thir sdu cua khia canh thr nhét, sau khi gui, boi tram géc thir nhét, thong tin
dudng xubng, phuong phap niy con bao gbm budc: giri, boi tram gbc thi nhét,
ban tin huéng dan tht hai dén it nhat mét UE tha nhét dugce pht séng béi tram
gbc thir nhét.

Dua vao cach thic thuc hién c6 thé bat ky cta khia canh thu nhét dén cach
thitc thuc hién c6 thé thi sau cta khia canh th nhét, theo cach thirc thuc hién co
thé thr bay cta khia canh tha nhét, théng tin dudng xudng bao gbm tin hiéu
chung dudng xubng va/hodc mot phéan hodc toan bo théng tin chung dudng
xubng.

Theo khia canh thi hai, tram géc tht nhat dugc dé XuAt, trong d6 tram géc
thtr nhit bao gém bd gui va bd xac dinh, trong d6 bo gri duge céu hinh dé gui
thong tin dudng xubng bang cach sir dung khoang thdi gian thir nhat theo mau
th(r nhat; bd x4c dinh duge cdu hinh dé xac dinh thay dbi khoang thoi gian
truyén va/hodc mau truyén cua thong tin duong xuéng;b va bd gt con duoc cu
hinh dé gui théng tin dudng xubng bing cach sir dung khoang thoi gian thir hai
theo mau tht nhat, hodc bang cach st dung khoang thoi gian thir nhét theo mau
tha hai, hodc bing cach str dung khoang thoi gian th hai theo mau thit hai khi
bd xac dinh xac dinh dé thay dbi khoang thoi gian truyén va/hodc mau truyén
clia thong tin dudng xudng, trong d6 khoang thoi gian thir hai ngén hon khoang
thoi gian thtr nhét, va cac ky tu ghép kénh phan chia theo tan sd truc giao

(OFDM) duoc chiém gitt bdi mau thir hai 13 nhiéu hon cac ky tu OFDM dugc
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chiém gitt boi mau thir nhét.

Dua vao khia canh tht hai, theo cach thic thuc hién c6 thé thir nhit cta
khia canh tht hai, tram gbc thtr nhit con bao gdm bd phat hién va bd thu trong
d6 bd phat hién duoc ciu hinh dé phat hién xem gia tri do luong clia hoa tidu
dudng xudng dugc giri boi thiét bi ngudi dung (UE) ¢6 16n hon gid tri cu thé hay
khong; bd thu duogc cAu hinh dé thu ban tin huéng dan 1an cin, trinh tu truy cap,
hodc tin hiéu yéu cau 1ap lich ma duoc giri béi UE; bd thu con duge cdu hinh dé
thu ban tin hudng dan thir nhat duoc gl bai tram gbe thit hai, trong dé ban tin
huéng din thér nhét duoc st dung dé huéng dan tram gbc thtr nhét thay doi
khoéang thoi gian truyén va/hodc mau truyén cta théng tin duong xubng; va bd
x4c dinh duoc ciu hinh cu thé dé: sau khi xac dinh rr?lng diéu kién duoc thiét lap
truée duge thda man, xac dinh dé thay ddi khoang thoi gian truyén va/hodc mau
truyén cta théng tin dudng xudng, trong do didu kién duoc thiét 1ap trude bao
gbém bd phat hién phat hién gia tri do ludong cia hoa tiéu dudng xudng duoc gii
bdi UE la 16n hon gia tri cu thé, hodc bd thu thu ban tin hudéng dan 1an can, trinh
tu truy cap, hodc tin hiéu yéu ciu 1ap lich dugc gtri bdi UE, hodc bd thu thu ban
tin huéng dan thi nhét duoc giri boi tram gbc thir hai.

Dua vao cach thiic thuc hién c6 thé tht nhét cta khia canh tht hai, theo
cach thirc thuc hién c6 thé thi hai cta khia canh thir hai, bd gt con duge cdu
hinh dé: sau khi gai théng tin duong xudng, sau khi UE truy cép tram gbc thir
nhéit, giri thong tin dudng xudng & diém thoi gian dugc thiét 1ap trudc bang cach
str dung khoang thoi gian tha nhét theo mau thir nhit; hodc gui thong tin duong
xubng bang cach str dung khoang thoi gian thir nhét theo mau thir nhat sau thoi
gian duoc thiét 1ap trude.

Dua véao cach thire thuc hién co thé tht nhét cta khia canh thir hai hoic
céach thic thuc hién cé thé tht hai cta khia canh tht hai, theo cach thic thuc
hién c6 thé tht ba cta khia canh tht hai, bo gui con dugc cAu hinh dé: khi diéu
kién duogc thiét 14p trude 14 bd thu thu ban tin hudng din thir nhat duoc g béi
tram gdc thir hai, sau khi bd giri giri thong tin duong xubng, giri ky hiéu nhan

dang ctia khoang thoi gian thit hai va/hodc ky hiéu nhan dang ctia mau thir hai
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dén tram géc tht hai; hodc bd thu con duge cdu hinh dé: khi diéu kién duogc thiét
1ap trude 14 bd thu thu ban tin hudng dan tht nhit duoc gl boi tram gde th hai,
sau khi bd gri gti thong tin dudng xudng, thu ban tin yéu cau dugc giri boi tram
gbc thir hai, trong dé ban tin yéu cau dugc sir dung dé yéu cau thu nhan ky hiéu
nhan dang cua khoang thoi gian tht hai va/hodc ky hiéu nhan dang ctia miu thir
hai; va bo giri con duoc ciu hinh dé g ban tin phan hoi yéu cau dén tram gbc
thir hai, trong d6 ban tin phan hdi yéu cdu mang ky hiéu nhan dang ctia khoang
thoi gian thtr hai va/hodc ky hiéu nhan dang ctia mau thit hai.

Dua vao cach thirc thuc hién cé thé thtr nhét cta khia canh thr hai hodc
cach thtc thuc hién c6 thé thir hai cua khia canh thir hai, theo cach thtc thuc
hién c6 thé tha tu cta khia canh tht hai, bo gui con dugc cAu hinh dé: khi diéu
kién duoc thiét 14p trudc 1a bd phét hién phat hién rang gia tri do luong ciia hoa
tidu dudng xudng dugc gl boi thiét bi ngudi ding (UE) 16n hon gia tri cu thé,
hoac bd thu thu ban tin hudng dan 14n can, th tu truy cap, hoic tin hiéu yéu cu
1ap lich dugc gui bai UE, sau khi gui thong tin duong xubng, giri ban tin hudng
dan thtr hai dén UE, trong d6 ban tin huéng dan thit hai duge st dung dé chi bao
rang khoang thoi gian va/hoic mau dugc st dung béi tram gbc thir nhat dé gui
thong tin duong xudng dugc thay doi.

Dua vao cach thic thuc hién c6 thé thtr tu cua khia canh tht hai, theo cach
thtrc thuc hién c6 thé thtr nam cua khia canh tht hai, ban tin huéng dan th hai
mang ky hiéu nhin dang cua khoang thoi gian thtr hai va/hodc ky hiéu nhan
dang ctia mau thi hai.

Dua vao cach thic thuc hién co thé thi tu cta khia canh thir hai hodc cach
thte thuc hién co thé thtr nim cta khia canh thi nhét, theo cach thirc thuc hién
c6 thé thit sdu cua khia canh thi hai, bd gii con dugc cau hinh dé: sau khi giri
thong tin dudng xudng, giri ban tin huéng dan th hai dén it nhat mot UE tha
nhit duoc pht séng boi tram gbe thir nhat.

Dua vao cach thire thuc hién c6 thé bat ky cta khia canh thtr hai cach thuc
thuc hién ¢ thé thir sdu cta khia canh thi hai, theo cach thirc thuc hién c6 thé

tht bay cua khia canh thir hai, thong tin dudng xudng bao gbm tin hiéu chung
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dudng xudng va/hoic mot phan hoic tit ca théng tin chung duong xudng.

Theo khia canh tha ba, tram géc thr nhat dugc dé xuét, trong dé tram géc
thtr nhét bao gdm bd truyén va bd xir ly, trong dé bd truyén dugc cau hinh dé
gt thong tin dudng xubng bang cach sir dung khoang thoi gian thi nhat theo
mau tht nhat; bd xr Iy duge cdu hinh dé xac dinh thay dbi khoang thoi gian
truyén va/hodic mau truyén cla thong tin dudng xudng; va bd truyén con dugc
c4u hinh dé giri thong tin dudng xudng bing cach sir dung khoang thoi gian thir
hai theo mAu thtr nhit, hodc bing cach sir dung khoang thoi gian thir nhat theo
mau thi hai, hodc bang cach str dung khoang thoi gian thtr hai theo mau th hai
khi bd xtr Iy x4c dinh thay dbi khoang thoi gian truyén va/hozc mau truyén cia
thong tin dudng xudng, trong d6 khoang thoi gian thir hai ngén hon khoang thoi
gian tht nhét, va cdc ky tu ghép kénh phan chia theo tan s6 truc giao (OFDM)
duoc chiém gitt béi mAu thir hai 1a nhiéu hon céc ky tu OFDM duge chiém gitt
bdi mau thtr nhat.

Dua vao khia canh th ba, theo cach thic thuc hién co thé tht nhit cua
khia canh thi ba, tram gbc thir nht con bao gdm bo thu, trong d6 bd xir Iy con
duoc cdu hinh dé phat hién xem gia tri do luong ctia hoa tiéu dudng xubng duoc
gt béi thiét bi ngudi dung (UE) ¢6 16n hon gié tri cu thé hay khéng; bo thu
duoc cAu hinh dé thu ban tin huéng dan lan can, thi tu truy cap, hodc tin hiéu
yéu cau 1ap lich ma dugc gti bdi UE; b thu con dugc cAu hinh dé thu ban tin
huéng dan thir nhat duoc gii boi tram gbc thir hai, trong d6 ban tin huéng dan
thtt nhét duoc st dung dé 1énh cho tram gbc thtr nhéit thay ddi khoang thoi gian
truyén va/hodic mau truyén cia thong tin dudng xubng; va bd xir ly duge cau
hinh cu thé dé: sau khi x4c dinh rﬁng diéu kién dugc thiét lap trude dugce thoa
mén, xac dinh dé thay déi khoang thoi gian truyén va/hodc mau truyén cla
thong tin dudng xudng, trong d6 didu kién dugc thiét 1ap trudc bao gdm bo xir ly
phat hién ring gia tri do ludng cia hoa tidu dudong xubng duoc gii boi UE 1én
hon gia tri cu thé, hodc bd thu thu ban tin hudng din 1an cén, thi tu truy cap,
hodc tin hiéu yéu ciu lap lich dugc gtri boi UE, hodc bd thu thu ban tin hudng

dan thir nhét duoc gui boi tram gbe thi hai.
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Dua vao céch thitc thuc hién c6 thé thir nhat cua khia canh thir ba, theo
cach thtrc thuc hién c6 thé tht hai cia khia canh tht ba, bd truyén con dugc ciu
hinh dé: sau khi giri thoéng tin duong xubng, sau khi UE truy cap tram gbc thir
nhit, giri thong tin dudng xubng & diém thoi gian duoc thiét 1ap trude bang cach
st dung khoang thoi gian thir nhat theo mau th nhét, hodc gui thong tin dudng
xubng bing cach st dung khoang thoi gian thir nhét theo mau tht nhét sau thoi
gian dugc thiét 1ap trude.

Dua vio cach thiic thuc hién c6 thé thtr nhét cia khia canh thtr ba hodc
cach thue thuc hién co thé tht hai ctia khia canh th( ba, theo cach thurc thuc hién
c6 thé tht ba cta khia canh thir ba, bd truyén con duoc chu hinh dé: khi diéu
kién dugc thiét 14p trudce 13 bo thu thu ban tin hudng dan thr nhat duoc ghri béi
tram gdc thir hai, sau khi gui théng tin dudng xubng, guri ky hiéu nhan dang ctia
khoéang thoi gian thtr hai va/hodc ky hiéu nhan dang ctia mau thi hai dén tram
géc thr hai; hodc bo thu con duogc cAu hinh dé: khi diéu kién duogc thiét lap trude
1a bd thu thu ban tin huéng dan thir nhat duoc gl boi tram gbc thir hai, sau khi
glri thong tin dudng xudng, thu ban tin yéu cau dugc gii boi tram gde thir hai,
trong d6 ban tin yéu cdu dugc sir dung dé yéu cau thu nhan ky hiéu nhén dang
ctua khoang thoi gian thtr hai va/hodc k}'/ hiéu nhén dang ctia mau thit hai; va bd
truyén con duoc cu hinh dé gri ban tin phan hdi yéu cau dén tram gbc tha hai,
trong d6 ban tin phan hdi yéu ciu mang ky hiéu nhan dang ctia khoang thoi gian
thr hai va/hodc ky hiéu nhan dang ctia mau thit hai.

Dua vao cach thirc thuc hién co thé thr nhat cta khia canh tht ba hodc
cach thtc thuc hién c6 thé thir hai ctia khia canh thi ba, theo cach thirc thuc hién
c6 thé thtt tu cia khia canh thtr ba, bd truyén con dugc ciu hinh dé: khi didu
kién dugc thiét 1ap trudce 13 bd phat hién phét hién rang gia tri do luong cia hoa
tidu dudng xudng dugc giri béi thiét bi ngudi dung (UE) 16n hon gia tri cu thé,
hodc b thu thu ban tin hudéng dan 1an can, thir tu truy cap, hodc tin hiéu yéu cu
1ap lich dugc gii bai UE, sau khi gui thong tin dudng xubng, giri ban tin hudng
dan thir hai dén UE, trong d6 ban tin huéng dan thir hai duoc st dung dé chi bao

rang khoang thoi gian va/hodic miu duge sir dung boi tram gde thi nhat dé giri
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théng tin dudng xudng duoc thay doi.

Dua vao cach thac thuc hién co thé tht tu cta khia canh th( ba, theo cach
thtrc thuc hién c6 thé thtr ndm cta khia canh thr ba, ban tin hudng dan thit hai
mang ky hiéu nhan dang cta khoang thoi gian tht hai va/hodc ky hi€u nhan
dang ctia mau th hai.

Dua vao cach thirc thuc hién co thé thtr tu cta khia canh tht ba hodc cach
thtrc thuc hién c6 thé th ndm cua khia canh thir ba, theo cach thirc thuc hién c6
thé tht sau cta khia canh tht ba, bd truyén con duoc cdu hinh dé: sau khi gui
théng tin dudng xudng, glii ban tin huéng dan tha hai dén it nhat mot UE tha
nhét duoc phi séng bdi tram gbc thir nhét.

Dua vao cach thirc thuc hién c6 thé bat ky cta khia canh thir ba dén cach
thirc thuc hién co thé thir sdu cta khia canh thit ba, theo cach thirc thuc hién cé
thé thir bay ctia khia canh thit ba, thong tin dudng xubng bao goém tin hiéu chung
duong xudng va/hoic mot phﬁn hodc tit ca thong tin chung duong xubng.

Theo khia canh tht tu, phuong phap truyén théng tin duong xubng dugc dé
xuét, trong d6 phuong phap nay bao gdm céc budc: gui, béi tram gbc thir hai,
ban tin huéng dan thir nhat dén tram gdc thi nhét sau khi thu thong tin chi bao
duoc gui boi thiét bi nguoi dung (UE), trong d6 thong tin chi bdo duogc st dung
dé chi bao rang UE phat hién rang gia tri do luong cta hoa tiéu duong xubng
duoc giri béi tram gbe thir nhét 16n hon gia tri cu thé, va ban tin huéng dan thir
nhét duoc sir dung dé 1énh cho tram gbc tht nhét thay d6i khoang thoi gian
va/hodc mau dé gui thong tin duong xudng; va g, boi tram gbc thtr hai, ban tin
huéng din th hai dén UE, trong d6 ban tin huéng dan thtt hai duge st dung dé
chi bdo ring khoang thoi gian va/hodc miu dugce st dung béi tram gbc thtr nhit
dé giri thong tin dudng xudng duoc thay doi.

Dua vao khia canh thtr tu, theo cach thic thuc hién cé thé tht nhét cta khia
canh thtr tu, sau khi gui, bdi tram géc thir hai, ban tin huéng din tha nhat dén
tram géc thtr nhét, va truée khi gui, boi tram géc thir hai, ban tin huéng dan thr
hai dén UE, phuong phap con bao gdm budc: thu nhan, béi tram gbc thir hai, ky

hiéu nhén dang ctia khoang thoi gian thi hai va/hoic ky hiéu nhan dang ctia mau
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thtr hai, trong d6 khoang thoi gian tht hai 1a khoang thoi gian truyén duoc thu
nhan sau khi tram gdc thir nhit thay dbi khoang thoi gian dé gui thong tin dudng
xuéng, va mau tht hai 13 mau truyén duogc thu nhan sau khi tram géc thtr nhét
thay d6i mau dé guri thong tin duong xudng.

Dua vao cch thtc thuc hién cé thé tha nhét cua khia canh thr tu, theo
cach thic thuc hién c6 thé tha hai ctia khia canh thtr tu, viéc thu nhan, bdi tram
gbc thtr hai, ky hiéu nhan dang ctia khoang thdi gian thtt hai va/hodc ky hiéu
nhan dang cua mau thit hai bao gém cac budc: thu, bdi tram géc thir hai, ky hiéu
nhin dang cta khoang thoi gian tht hai va/hoac ky hiéu nhan dang cua mau thir
hai ma duoc gt boi tram gde thir nhat; hodc giri, bodi tram gbc thir hai, ban tin
yéu cau dén tram gbc thir nhat, trong dé ban tin yéu cau duoc sir dung dé yéu
ciu thu nhan ky hiéu nhan dang ctia khoang thoi gian thi hai va/hodc ky hiéu
nhan dang cia mau tha hai; va thu, boi tram géc th(r hai, ban tin phan hdi yéu
cu duoc gui bdi tram géc tht nhét, va thu nhan ky hi€u nhan dang cia khoang
thoi gian thir hai va/hodc ky hiéu nhan dang clia mau thr hai theo ban tin phan
hdi yéu cau, trong dé ban tin phan hdi yéu cdu mang ky hiéu nhan dang cua
khoang thdi gian thtr hai va/hodc ky hiéu nhan dang ctia mau th hai.

Dua vao cach thic thuc hién co thé bat ky cua khia canh thu tu dén cach
thttc thuc hién c6 thé tht hai cta khia canh thir tu, theo cach thirc thuc hién cé
théth&lxicﬁa]dﬂacanhth&tu,smlkhigﬁi,béiuanlgécthﬁluﬂ,bénthlhuéng
dan th nhat dén tram gdc thir nhat, phuong phép nay con bao gbém budc: giri,
boi tram gbc tht hai, ban tin huéng dan thir hai dén it nhit mot UE tht nhét
dugcphﬁséngbéiﬂanlgécﬂuinh&;

Dua vao cach thie thuc hién c6 thé bat ky cua khia canh thir tu dén cach
thttc thuc hién ¢ thé tht ba cua khia canh thi tu, theo cach thirc thuc hién c6
thé tht tu cta khia canh tht tu, thong tin dudng xudng bao gém tin hiéu chung
dudng xudng va/hodc mot phan hoic tét ca thong tin chung dudng xudng.

Theo khia canh tht nam, tram géc th hai duge dé xut, trong dé tram géc
thir hai bao gém bo thu va bo giri, trong d6 bd thu dugc c4u hinh dé thu thong
tin chi bdo dwgc giri boi thiét bi ngudi dung (UE), trong d6 thong tin chi bio
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duge st dung dé chi bao ring UE phat hién ring gia tri do luong ctia hoa tiéu
duong Xuéng duogc gui boi tram géc thr nhit 16n hon gia tri cu thé; bo gui duogc
cAu hinh dé: sau khi bd thu thu thong tin chi bao dugc gui boi UE, gui ban tin
huéng dan thir nhit dén tram gdc thir nhét, trong d6 ban tin huéng dan thi nhét
duge st dung dé 1énh cho tram gbc thir nhit thay dbi khoang thoi gian va/hodc
mau dé gui thong tin duong xudng; va bo gli con dugce céu hinh dé giri ban tin
hudng dan thir hai dén UE, trong d6 ban tin huéng dan thi hai dugc st dung dé
chi béo rang khoang thoi gian va/hodc mau dugc st dung bdi tram gbc thir nhat
dé gui thong tin duong xubng dugc thay doi.

Dua vao khia canh tht ndm, theo cach thitc thuc hién co thé tha nhét cua
khia canh tht nam, tram gbc th hai con bao gdm: bd thu nhan, trong dé bd thu
nhén dugc ciu hinh dé: sau khi b gui gii ban tin huéng dan thi nhét dén tram
gbc thir nhét, trude khi bd giri giti ban tin huéng dan thi hai d¢én UE, thu nhan
ky hiéu nhan dang cta khoang thoi gian thir hai va/hodc ky hiéu nhan dang cua
mau tht hai, trong d6 khoang thoi gian tht hai 1a khoang thoi gian truyén dugc
thu nhéan sau khi tram gdc thtr nhit thay d6i khoang thoi gian dé giri thong tin
duong xubng, va miu thir hai 1a mau truyén dugc thu nhan sau khi tram gbe thir
nhét thay doi mau dé giri thong tin duong xudng.

Dua véao cach thic thyuc hién c6 thé thir nhat clia khia canh thir nam, theo
cach thirc thuc hién co thé tha hai cta khia canh thr nam, bd thu nhan duoc cAu
hinh cu thé dé: thu ky hiéu nhan dang ctia khoang thoi gian thtr hai va/hodc ky
hiéu nhan dang cta mau thr hai ma duoc gl boi tram gbc thir nhét; hodc gui
bén tin yéu cau dén tram gbc thi nhét, trong do6 ban tin yéu cau dugc sir dung dé
yéu cdu thu nhan ky hiéu nhan dang ctia khodng thoi gian thr hai va/hodc ky
hiéu nhan dang ctia mau thir hai; va thu béan tin phan héi yéu cau duge gl boi
tram gdc thtr nhat, va thu nhan ky hiéu nhan dang cta khoang thoi gian thit hai
va/hodc ky hiéu nhan dang ctia mau tht hai theo ban tin phan hdi yéu cau, trong
d6 ban tin phan hdi yéu cdu mang ky hiéu nhan dang ctia khoang thoi gian thir
hai va/hoac ky hiéu nhan dang cta mau tht hai.

Dua vao cach thtrc thuc hién co thé bat ky cta khia canh thr nam dén céach
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thirc thuc hién c6 thé tht hai cta khia canh tht ndm, cach thirc thuc hién c6 thé
thir ba cua khia canh th& nam, bg guri con dugc cu hinh dé: sau khi gui ban tin
huéng dan thir nhat dén tram gdc thi nhét, giri ban tin huéng dan thi hai dén it
nhit mot UE thir nhit duoc phi séng béi tram gde thir nhat.

Dua vao cach thic thuc hién c6 thé bat ky ctia khia canh tht nam dén cach
thic thuc hién co thé thit ba cta khia canh thir nim, theo cach thirc thuc hién cé
thd tht tu cua khia canh th(t nim, thong tin dudng xudng bao gdm tin hidu
chung dudng xudng va/hoic mot phan hosc tAt c4 thong tin chung dudng xudng.

Theo khia canh th sau, tram géc tht hai dugc dé XUuét, trong do6 tram géc
thir hai bao gébm bd thu va bd truyén, trong d6 bo thu duge c4u hinh dé thu thong
tin chi bdo dugc gii béi thiét bi nguoi dung (UE), trong d6 thong tin chi bao
duoc st dung dé chi bao rang UE phat hién rang gia tri do luong cta hoa tiéu
dudng xudng duoc giri boi tram gde thir nhat 16n hon gia tri cu thé; bd truyén
duqccéulﬂnhdé:smlkhibéthuthuthéngthlchibéaduch&ibéiUE;g&ibén
tin huéng dan thir nhat dén tram gbc thir nhét, trong d6 ban tin huéng dan tha
nhat duoc st dung dé 1énh cho tram gdc thu nhét thay d6i khoang thoi gian
va/hodc mAu dé giri thong tin dudng xudng; va bd truyén con dugc cdu hinh dé
giri ban tin huéng dan thir hai dén UE, trong d6 ban tin huéng dan thir hai dugc
st dung dé chi bao ring khoang thoi gian va/hodc mau dugc st dung béi tram
gbc thir nhat dé gui thong tin duong xubng duoc thay doi.

Dua vao khia canh th sdu, theo cach thic thuc hién co thé thir nhit cua
khia canh tha sau, tram gdc thtr hai con bao gdm bo xir ly, trong dé bd xi 1y
dugc cAu hinh: sau khi bd truyén giri ban tin huéng dan thi nhét dén tram gbc
thtr nhét, trude khi bd truyén gui ban tin huéng dan thit hai dén UE, thu nhan ky
hiéu nhan dang cta khoang thoi gian thit hai va/hodc ky hiéu nhan dang ctia mau
th{ hai, trong d6 khoang thoi gian tht hai la khoang thoi gian truyén dugc thu
nhan sau khi tram gdc thir nht thay d6i khoang thoi gian dé gui thong tin dudng
xudng, va mau thir hai 13 mau truyén dugc thu nhan sau khi tram gbc thtr nhat
thay d6i mau dé giri thong tin dudng xubng.

Dua vao céch thire thuc hién c6 thé thir nhat cta khia canh tht sau, theo
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céch thie thuc hién ¢ thé th hai cta khia canh thi sdu, b xir ly duoc ciu hinh
cu thé dé: thu ky hiéu nhan dang cta khoang thdi gian thir hai va/hodc ky hiéu
nhan dang ctia mau thtr hai ma duoc giri boi tram géc thtr nhét; hoic gui ban tin
yéu cau dén tram gbc thtr nhét, trong d6 ban tin yéu cau duoc str dung dé yéu
cau thu nhan ky hiéu nhan dang cta khoang thoi gian tha hai va/hodc ky hidu
nhan dang ctia mau thi hai; va thu ban tin phan hdi yéu ciu duoc gl boi tram
gbc thir nhat, va thu nhan ky hiéu nhan dang ctia khoang thoi gian thir hai
va/hodc ky hiéu nhan dang cta mau thi hai theo ban tin phan hdi yéu cau, trong
d6 ban tin phan hdi yéu ciu mang ky hiéu nhan dang ctia khoang thoi gian thi
hai va/hoic ky hiéu nhan dang ctia mau thit hai.

Dua vao cach thtc thuc hién co thé bat ky cta khia canh thtr séu dén cach
thirc thuc hién co thé thr hai cta khia canh thir sau, cach thic thuc hién cé thé
thr ba cia khia canh tht sdu, bg truyén con duoc ciu hinh dé: sau khi gui ban
tin huéng din thtr nht dén tram gdc thir nhét, giri ban tin hudng din th hai dén
it nhat mot UE tha nhit duoc phu séng béi tram gbe thir nhat.

Dua vao cach thtc thuc hién co thé bt ky cua khia canh thir sdu dén céch
thirc thuc hién c6 thé thi ba cua khia canh thir sau, theo cach thire thuc hién c6
thé thi tu cua khia canh th sdu, théng tin dudng xudng bao gdm tin hiu chung
dudng xudng va/hodc mot phan hodc tit ca théng tin chung dudng xubng.

Theo khia canh thir bay, phuong phap truyén thong tin duong xudng duoc
dé xuét, trong d6 phuong phap ndy bao gdm céc bude: xac dinh, boi thiét bi
ngudi dung (UE), tram gdc thir nhét thay d6i khoang thoi gian va/hoic mau dé
g thong tin dudng xudng, va thu nhan, boi UE, khoang thoi gian va miu ma
duge st dung boi tram gbe thi nhit dé gii thong tin dudng xubng; va thu, boi
UE theo khoang thoi gian va mau, thong tin dudng xudng dugc gii boi tram gbc
thtt nhat.

Dua vao khia canh thir bay, theo cach thuc thuc hién c6 thé thr nhét cia
khia canh thi bay, viéc xac dinh, bdi UE, tram gbc thtr nhét thay d6i khoang thoi
gian va/hodc mau dé giri thong tin dudng xubng bao gébm: sau khi UE x4c dinh

rang dieéu kién dugc thiét 1ap trudc dugce thoa man, viéc xac dinh, béi UE, tram

-14-



31073

gbc thir nhét thay ddi khoang thoi gian va/hodc mau dé giri thong tin duong
xudng, trong dé diéu kién duoc thiét 14p trudc bao gdm UE phat hién rang gia tri
do luong cua hoa tidu duong xudng duoc gui béi tram gbe thir nhat 16n hon gia
tri cu thé, hoic thong tin d4u van tay duoc thu nhan bdi UE khdp véi thong tin
dau van tay duogc luu trit trudce, hodc thong tin vi tri dia ly cta vi tri hién tai cua
UE khoép véi thong tin vi tri dia Iy dugc luu trir trude, hodac UE thu ban tin
huéng dan dugc giri béi tram géc thir nhat hodc tram gde thtr hai, trong d6 ban
tin huéng dan duoc st dung dé chi bo ring khoang thoi gian va/hodc miu dugc
st dung boi tram gde thir nhit dé gui thong tin duong xubng dugc thay dbi.

Dua vao cach thire thuc hién c6 thé thir nhét ciia khia canh tht bay, theo
cach thuc thuc hién cé thé tht hai cta khia canh thé bay, khi diéu kién duoc
thiét 14p trudc 1a UE phat hién ring gi tri do luong ctia hoa tiéu duong xubng
duoc gtri boi tram géc tht nhét 16n hon gia tri cu thé, hodc thong tin dAu van tay
dugc thu nhéan baoi UE khép voi thong tin d4u van tay dugc luu trit trude, hodc
thong tin vi tri dia Iy cuta vi tri hién tai ciia UE khdp thong tin vi tri dia ly duoc
luu trit trudce, sau khi UE xac dinh réng diu kién dugc thiét 1ap trude dugc thda
mén, phuong phap con bao gdm bude: giri, boi UE, thong tin chi béo dén tram
gbc thir nhét, trong d6 thoéng tin chi bao duoc sir dung dé chi bao rang UE phat
hién rang gia tri do ludng cta hoa tiéu duong xudng duoc glri boi tram gbe thu
nhét 16n hon gia tri cu thé, hoic thong tin diu van tay dugc thu nhan bdi UE
khép véi thong tin ddu van tay dugc luu trit trude, hodc thong tin vi tri dia ly
cua vi tri hién tai cia UE khop véi thong tin vi tri dia ly duoc luu trit truéde.

Dua vao céach thirc thuc hién c6 thé bat ky cta khia canh thir bay dén cach
thire thue hién c6 thé tht hai cua khia canh tht bay, theo céach thuc thuc hién cd
thé thtr ba ctia khia canh thr bay, khi didu kién dugc thiét 1ap trudc 1a UE phat
hién rang gia tri do ludng cta hoa tiéu duong xudng dugc giri bsi tram gbe thir
nhét 16n hon gia tri cu thé, hodc thong tin diu van tay duogc thu nhan boi UE
khép véi thong tin ddu vén tay dugc luu trir trude, hodc thong tin vi tri dia ly
cta vi tri hién tai cua UE khop véi thong tin vi tri dia ly dugce luu trit trude, thu

nhan, bdi UE, khoang thoi gian va mau ma duoc st dung béi tram géc thtr nhét
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dé gui thong tin duong xudng bao gébm bude: thu nhan, bai UE theo thong tin
c4u hinh duogc luu trit trude, khoang thoi gian va mAu ma duogc st dung boi tram
gbc thir nhit dé giri thong tin duong xudng.

Dua vao khia canh thr bay hodc cach thic thuc hién cé thé tha nhit cta
khia canh thr bay, theo céach thirc thuc hién co thé thtr tu cta khia canh thir bay,
khi diéu kién duoc thiét 14p trude 13 UE thu ban tin huéng dan duoc gii boi
tram géc thtr nhét hodac tram géc th(r hai, thu nhén, boi UE, khoang thoi gian va
mau ma duoc gii boi tram gbe thir nhét dé giri thong tin duong xubng bao gdm
cac budc: xac dinh, béi UE, ban tin huéng dan mang chi khoang thoi gian thi
hai, thu nhan, béi UE, khoang thoi gian thtr hai dugc mang trong ban tin hudng
dan, va thu nhan, mau thr nhit theo thong tin cu hinh dugc luu trit trude, trong
d6 khoang thoi gian thtr hai 1a khoang thoi gian truyén dugc thu nhén sau khi
tram gdc thir nhat thay ddi khoang thoi gian dé giri thong tin dudng xubng, va
mau thir nhét 1a mau truyén duoc thu nhan trude khi tram gbe thir nhéat thay doi
khoéang thoi gian dé giri thong tin dudng xubng; va thu, bdi UE theo khoang thoi
gian va mau, théng tin duong xudng duogc glri béi tram gbc thir nhét bao gém
bude: thu, bdi UE theo khoang thoi gian thir hai va mau thtr nhat, thong tin
dudng xubng duoc gri boi tram gdc thir nhét.

Dua vao khia canh thtr bay hodc cach thic thuc hién co thé tht nhat cua
khia canh tha bay, theo cach thic thuc hién co thé thtr ndm cua khia canh tha
bay, khi diéu kién duogc thiét 14p trude 13 UE thu ban tin huéng dan dugc g bsi
tram géc th nhat hodc tram géc thir hai, thu nhan, boi UE, khoang thoi gian va
mau ma duoc st dung boi tram gdc thi nhat dé gui théng tin duong xubng bao
gdm cac budc: xac dinh, boi UE, ban tin huéng dan mang chi ky hiéu nhan dang
clia mau thir hai, thu nhan, béi UE, mau th hai theo ky hiéu nhan dang ctia mau
thir hai, va thu nhin khoang thoi gian thir nhét theo thong tin cu hinh duoc luu
trir trude, trong d6 méu thir hai 1a mau truyén dugc thu nhan sau khi tram gbc
thér nhét thay dbi mau dé guri thong tin dudng xubng, va khoang thoi gian thir
nhét 13 khoang thoi gian truyén duge thu nhan trude khi tram gdc thi nhat thay

d6i mau dé giri thong tin duong xubng; va thu, boi UE theo khoang thoi gian va
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mau, thong tin dudng xudng duoc giri béi tram gbe thir nhit bao gdbm budc: thu,
bsi UE theo khoang thoi gian tht nhét va mau tht hai, thong tin dudng xudng
duge gl béi tram gde thi nhét.

Dua vao khia canh thr bay hoac cach thuc thuc hién cé thé thtr nhét cua
khia canh th bay, theo cach thirc thuc hién cé thé tht sdu ctia khia canh tht bay,
khi diéu kién duoc thiét 1ap truéce 13 UE thu ban tin hudng dan duogc ghi boi
tram géc thtr nhat hodc tram géc th{r hai, viéc thu nhan, boi UE, khoang thoi
gian va mau ma duoc st dung bdi tram gbc thir nhat dé gui thong tin duong
xubng bao gém cac budc: xac dinh, bai UE, ban tin huéng din mang ky hiéu
nhén dang ctia khoang thoi gian thir hai va ky hiéu nhan dang ctia mau th@ hai,
thu nhéin, bdi UE, khoang thoi gian thtr hai va ky hiéu nhén dang cta mau tht
hai ma duoc mang trong ban tin huéng dan, va thu nhan mau tht hai theo ky
hiéu nhan dang ctia mau thir hai, trong d6 khoang thoi gian tha nhét 1a khoang
thdi gian truyén dugc thu nhan sau khi tram gbc thir nhit thay dbi khoang thoi
gian dé gui thong tin dudng xubng, va mau th hai 12 mau truyén duoc thu nhan
sau khi tram gbc thtr nhit thay d6i mau dé giri thong tin dudng xubng; va viéc
thu, béi UE theo khoang thoi gian va mau, théng tin duong xubng duoc g boi
tram gdc thir nhat bao gém budc: thu, bdi UE theo khoang thoi gian thtr hai va
mAu thit hai, thong tin dudng xubng dugc gii béi tram gbc thir nhat.

Dua vao cach thtc thuc hién c6 thé bat ky cua khia canh thir bay dén cach
thirc thuc hién co thé thtr séu ctia khia canh tha bay, theo cach thtrc thuc hién c6
thé thtr bay cta khia canh thir bay, théng tin duong xubng bao gbém tin hiéu
chung duong xudng va/hodc mot phén hosc tat ca théng tin chung duong xudbng.

Theo khia canh thé tdm, thiét bi ngudi ding (UE) dugc dé xuat, trong dé
UE bao gém bd xac dinh, bd thu nhén, va b thu trong d6 bd xac dinh duoc cAu
hinh dé xé4c dinh ring tram gbc thi nhit thay ddi khoang thoi gian va/hodc mau
dé gui thong tin duong xudng; bd thu nhan duoc cdu hinh dé thu nhan khoang
thoi gian va mau ma duoc sir dung béi tram gde thir nhét dé giri thong tin duong
xubng; va bd thu duoc cdu hinh dé thu, theo khoang thoi gian va mAu, thong tin

duong xudng duoc gii bai tram gde thir nhét.
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Dua vao khia canh tha tém, theo cach thirc thuc hién c6 thé thir nhét cla
khia canh th tam, UE con bao gém bd phat hién, trong d6 bd phat hién duoc
cdu hinh dé phat hién xem liéu gia tri do luong cla hoa tiéu dudng xubng duoc
giri boi tram gde thir nhét ¢ 16n hon gia tri cu thé hay khong, xem liéu thong tin
diu van tay duoc thu nhan béi UE c6 khép véi thong tin dau van tay duoc luu
trlr trude hay khong, va xem liéu thong tin vi tri dia ly cta vi tri hién tai cia UE
¢6 khép vai thong tin vi tri dia 1y dugc Iuu trit trude hay khong; bo thu con dugc
c4u hinh dé thu ban tin huéng din duogc gli béi tram gbc thir nhét hodc tram gbe
thtr hai, trong d6 ban tin huéng dan duge str dung dé chi bo rang khoang thoi
gian va/hodc miu duoc st dung boi tram gbc thir nhat dé gui thong tin duong
xuéng dugc thay ddi; va bd xac dinh dugc cAu hinh cu thé dé: sau khi x4c dinh
réng diéu kién dugc thiét 1ap trude duge thoa man, xac dinh tram géc tht nhat
thay di khoang thoi gian va/hodc mau dé guri thong tin dudng xudng, trong d6
diéu kién dugc thiét lap trudc bao gém b6 phat hién phat hién réng gia tri do
ludng cua hoa tiéu dudng xudng dugc gl boi tram gbc thtr nhit 16n hon gia tri
cu thé, hodc théng tin ddu vén tay dugc thu nhan béi UE khép véi thong tin dau
van tay duoc luu trit trude, hodc thong tin vi tri dia ly cta vi tri hién tai cua UE
khép véi thong tin vi tri dia ly dugc luu trlt trudce, hodc bd thu thu ban tin hudng
dan duogc giri boi tram géc thir nhét hodc tram géc thr hai.

Dua vao cach thirc thuc hién co thé thir nhat ctia khia canh tha tam, theo
cach thurc thuc hién co thé tht hai cta khia canh th tam, UE con bao gém bo
gui, trong dé bd g duge cAu hinh d&: khi diéu kién duoc thiét 1ap trudce 1a bd
phat hién phat hién ring gia tri do ludng clia hoa tiéu dudng xudng dugc giri boi
tram géc thr nhat 16n hon gia tri cu thé, hodc thong tin dAu van tay duoc thu
nhan béi UE khép véi thong tin déu van tay duoc luu trit trude, hodc thong tin
vi tri dia ly cua vi tri hién tai cia UE khdp thong tin vi tri dia ly duoc luu trix
trude, sau khi bd xac dinh xac dinh réng diéu kién dugc thiét lap trude duogc
thoa man, giri thong tin chi bao dén tram gdc thir nhét, trong d6 thong tin chi béo
duogc st dung dé chi bao ring bod phat hién phét hién rang gia tri do ludong cia

hoa tiéu dudng xudng dugc gii béi tram gbe thi nhét 16n hon gia tri cu thé,
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hoic thong tin ddu van tay dugc thu nhan béi UE khép véi thong tin ddu van tay
duoc luu trit trudce, hodc thong tin vi tri dia 1y cua vi tri hién tai ciia UE khép véi
thong tin vi tri dia ly dugc luu trit trude.

Dua vao cach thie thuc hién c6 thé bét ky cua khia canh thir tdm dén cach
thtrc thuc hién c6 thé thir hai ctia khia canh thi tam, theo cach thirc thuc hién cé
thé thtr ba cta khia canh tht tim, bd thu nhan duge cu hinh cu thé dé: khi diéu
kién dugc thiét 14p trude 1a bd phat hién phat hién rang gia tri do luong ctia hoa
tiéu duodng Xuéng dugc gui bdi tram géc thtr nhét 16n hon gia tri cu thé, hoic
théng tin dau vén tay duoc thu nhan boi UE khép véi thong tin d4u van tay duoc
Juu trit trude, hodc thong tin vi tri dia Iy cua vi tri hién tai ctia UE khop voi
thong tin vi tri dia 1y dugc luu trit trudce, thu nhén, theo thong tin cAu hinh dugc
luu trit trude, khoang thoi gian va mau ma duge st dung béi tram gbc thir nhét
dé giri thong tin duong xubng.

Dua vao khia canh thir tdm hodc cach thic thuc hién co thé thtr nhét cua
khia canh thir tam, theo cach thirc thuc hién co thé thtr tu cta khia canh thr tam,
bo thu nhan dugc cAu hinh cu thé dé: khi didu kién dugc thiét 1ap trude 1a bo thu
thu ban tin huéng dan dugc gii boi tram gde thi nhét hodic tram gdc thir hai, xac
dinh ring ban tin huéng din mang chi khoang thoi gian tht hai, thu nhan
khoang thoi gian thir hai dugc mang trong ban tin huéng dan, va thu nhan mau
thtr nhét theo théng tin cdu hinh duoc luu trit trude, trong d6 khoang thoi gian
tht hai 1a khoang thoi gian truyén dugc thu nhéan sau khi tram gbc thtr nhit thay
dbi khoang thoi gian dé gui thong tin duong xubng, va mau tht nhét 1a miu
truyén duoc thu nhén trude khi tram gbc thi nhit thay ddi khoang thoi gian dé
giri thong tin duong xubng; va bd thu duge c4u hinh cu thé dé thu, theo khoang
thoi gian thit hai va mau thir nhét, théng tin dudng xudng dugc giri boi tram gbe
thit nhét. |

Dua véo khia canh thir tim hodc cach thic thuc hién c6 thé thtr nht cta
khia canh thir tdm, theo cach thirc thuc hién c6 thé th nam cua khia canh tht
tdm, bd thu nhan duoc cAu hinh cu thé dé: khi diéu kién duoc thiét 1ap trude l1a

bd thu thu ban tin huéng din duoc gii béi tram gde thir nhit hodc tram gdc thir
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hai, x4c dinh rang ban tin huéng din mang chi ky hiéu nhan dang ctia miu tha
hai, thu nhan mau tht hai theo ky hiéu nhan dang ctia mau thir hai, va thu nhan
khoang thoi gian thir nhét theo théng tin cdu hinh dugc luu trit trudc, trong d6
mAu thtr hai 12 mu truyén dugc thu nhan sau khi tram gbc thi nhét thay doi
mau dé giri thong tin dudng xudng, va khoang thoi gian thir nhat 1a khoang thoi
gian truyén dugc thu nhan trude khi tram gdc thix nhat thay d6i mau dé gui
théng tin dudng xubng; va bd thu dugc chu hinh cu thé dé thu, theo khoang thoi
gian th&t nhat va mau th hai, thong tin duong xudng duoc gui béi tram gde thi
nhét.

Dua vao khia canh thir tam hodc cach thac thuc hién co thé thir nhét cua
khia canh thir tam, theo cach thic thuc hién co thé th(r sdu cua khia canh thir tam,
b6 thu nhan duoc ciu hinh cu thé dé: khi didu kién duoc thiét 1ap trude 1a bo thu
thu ban tin hudéng dan duoc glri boi tram gbc thir nhat hodc tram gde thi hai, x4c
dinh rang ban tin hudng dan mang ky hiéu nhan dang cta khoang thoi gian tha
hai va ky hiéu nhan dang ctia miu th(r hai, thu nhan ky hiéu nhan dang cla
khoang thoi gian thtr hai va ky hiéu nhan dang ctia mau tht hai ma dugc mang
trong ban tin hudng din, va thu nhan mau thi hai theo ky hiéu nhan dang cua
mAu thtr hai, trong d6 khoang thoi gian thir nhét 12 khoang thoi gian truyén dugc
thu nhan sau khi tram gdc thir nhit thay d6i khoang thoi gian dé guri thong tin
duong xubng, va mau thtr hai 1a mau truyén dugc thu nhan sau khi tram gbc thir
nhét thay ddi mau dé giri thong tin dudng xubng; va bd thu duge cAu hinh cu thé
dé thu, theo khoang thoi gian thr hai va mau tht hai, thong tin duong xudng
duoge gii boi tram gde thir nhét.

Dua vao cach thirc thuc hién cé thé bat ky cta khia canh thtr tdm dén cach
thtic thuc hién c6 thé thi sdu ctia khia canh thir tdm, theo cach thire thuc hién c6
thé thir bay cta khia canh tht tdm, thong tin dudng xubng bao gbém tin hiéu
chung duong xubng va/hoiic mot phan hodc tat ca théng tin chung dudng xudng.

Theo khia canh thi chin, thiét bi ngudi dung (UE) duoc dé xuét, trong d6
UE bao gdm bo xir Iy va bd thu, trong d6 bd xir 1y duge cdu hinh dé xac dinh

rang tram gbc thr nhét thay déi khoang thoi gian va/hodc mau dé gui thong tin
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dudng xudng; bd xir 1y con duoc cdu hinh dé thu nhan khoang thoi gian va mau
ma duoc sir dung béi tram gdc thir nhat dé giri thong tin dudong xubng; va bd thu
duge chu hinh dé thu, theo khoang thdi gian va mau, thong tin dudng xudng
dugc giri boi tram gde thir nhét.

Dua vio khia canh thir chin, theo cach thitc thuc hién c6 thé thi nhat ctia
khia canh thtr chin, bd x Iy con dugc ciu hinh dé phét hién xem ligu gia tri do
ludng cia hoa tidu dudng xudng duoc giri béi tram gbc thir nhat c6 16n hon gia
tri cu thé hay khéng, xem liéu thong tin ddu vén tay dugc thu nhan béi UE c¢6
khép véi théng tin ddu van tay duoc luu trit trude hay khong, va xem lidu thong
tin vi tri dia ly cta vi tri hién tai cia UE c6 khép véi thong tin vi tri dia ly duogc
luu trir trude hay khong; bd thu con duoc ciu hinh dé thu ban tin huéng dan
duge gui boi tram gde thir nhit hodc tram gbc thtr hai, trong d6 ban tin huéng
dan duoc str dung dé chi bdo rang khoang thoi gian va/hodc mau duge st dung
béi tram gde thir nhit dé giri thong tin duong xudng duoc thay doi; va bd xur Iy
dugc cdu hinh cu thé dé: sau khi xac dinh réng diéu kién duoc thiét 1ap trudce
duoc théa man, xac dinh tram gdc thi nhat thay dbi khoang thoi gian va/hoic
mau dé gui théng tin dudng xudng, trong do didu kién duoc thiét 1ap trudc bao
gdm bo xtr 1y phat hién rang gié tri do luong ctia hoa tiéu duong xubng duoc gui
bdi tram géc thtr nhit 16n hon gia tri cu thé, hodc thong tin dau van tay dugc thu
nhan boi UE khép vé6i thong tin ddu véan tay dugc luu trit trude, hodc thong tin
vi tri dia ly cta vi tri hién tai cia UE khop véi thong tin vi tri dia ly duoc luu trix
trude, hodc bd thu thu ban tin hudng dan dugc gl boi tram géc tha nhét hoac
tram gdc thr hai.

Dua vao cach thic thuc hién c6 thé thi nhét cta khia canh tht chin, theo
céch thtre thuc hién ¢ thé tht hai cta khia canh thr chin, UE con bao gém bo
truyén, trong dé bd truyén duoc cu hinh dé: khi diéu kién duoc thiét lap trude
1a bd xtr Iy phat hién rang gia tri do luong cla hoa tiéu dudng xubng dugc gii
bdi tram géc tht nhat 16n hon gia tri cu thé, hoic thong tin d4u van tay duogc thu
nhén boi UE khép véi thong tin ddu van tay dugc luu trit trude, hodc thong tin

vi tri dia ly cta vi tri hién tai cia UE khép thong tin vi tri dia ly dugce luu tri
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trudce, sau khi bé xr Iy xac dinh rﬁng diéu kién duoc thiét 1ap trudc dugc thda
man, gii théng tin chi bdo dén tram gdc thir nhat, trong d6 théng tin chi bao
duoc sir dung dé chi bao rang bd xir Iy phét hién ring gid tri do luong ctia hoa
tiéu duong xuéng dugc gui boi tram géc thtt nhét 16n hon gia tri cu thé, hodc
thong tin d4u vén tay duoc thu nhan bdi UE khép véi thong tin ddu vén tay dugc
luu trit trude, hodc thong tin vi tri dia 1y cda vi tri hién tai cia UE khép véi
thong tin vi tri dia ly duoc luu trit trudce.

Dua vao céch thite thuc hién c6 thé bat ky cua khia canh thtr chin dén cach
thtrc thuc hién ¢6 thé tht hai ctia khia canh thir chin, theo cach thirc thuc hién cé
thé tht ba ctia khia canh tht chin, bd xir Iy dugc cdu hinh cu thé dé: khi diéu
kién duogc thiét 1ap trudc 1a bo xir Iy phét hién ring gié tri do ludng ctia hoa tidu
duong xuéng duoc gui boi tram géc tht nhét 16n hon gia tri cu thé, hodc thong
tin ddu van tay duoc thu nhan boi UE khép véi thong tin d4u van tay duoc luu
trit trudce, hodc thong tin vi tri dia ly ctia vi tri hién tai cuia UE khép véi thong tin
vi tri dia ly dugc luu trit trudce, thu nhén, theo thong tin cAu hinh dugc luu trit
trude, khoang thoi gian va mau ma duoc st dung béi tram gbc thir nhét dé goi
théng tin dudng xudng.

Dua vao khia canh th chin hodc cach thirc thuc hién c6 thé thir nhat cta
khia canh th(r chin, theo cach thirc thuc hién co thé thir tu cta khia canh tht chin,
bo xtt Iy duge chu hinh cu thé dé: khi diéu kién dugc thiét 1ap trudce 1a bo thu thu
ban tin huéng dan dugc gii boi tram gdc thi nhét hodc tram gdc th hai, xac
dinh ring ban tin huéng ddn mang chi khodng thoi gian thr hai, thu nhén
khoéang thoi gian thir hai dugc mang trong ban tin huéng din, va thu nhan mau
thtr nhit theo théng tin ciu hinh duoc luu trit trude, trong d6 khoang thoi gian
thir hai 1a khoang thoi gian truyén duoc thu nhan sau khi tram gbc thir nhit thay
d6i khoang thoi gian dé gui thong tin duong xubng, va mau thir nhat 1a mau
truyén dugc thu nhén trude khi tram gdc thi nhét thay d6i khoang thoi gian dé
giri thong tin duong xudng; va bd thu dugc cau hinh cu thé dé thu, theo khoang
thoi gian thir hai va mau thir nhét, thong tin dudng xudng duogc giri béi tram gbe

thir nhét.
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Dua vao khia canh thi chin hogc cach thic thuc hién c6 thé thir nhat cua
khia canh thr chin, theo cach thic thuc hién co thé tht nim cua khia canh thi
chin, bd xir Iy duge ciu hinh cu thé dé: khi diéu kién dugc thiét 1ap trude 1 bo
thu thu ban tin huéng dan duoc giri bdi tram gbe thir nhat hodc tram gbc thit hai,
x4c dinh rang ban tin huéng din mang chi ky hiéu nhan dang clia mau tht hai,
thu nhan mau tht hai theo ky hiéu nhan dang cuta mau th hai, va thu nhan
khoang thoi gian thtr nhat theo thong tin cdu hinh dugc luu trit trudce, trong d6
mAu tht hai 12 mAu truyén duoc thu nhén sau khi tram gbc thu nhét thay dbi
mAu dé gii thong tin dudng xudng, va khoang thoi gian thir nhét 14 khoang thoi
gian truyén dugc thu nhan trudc khi tram gbc thir nhét thay déi méu dé gui
thong tin duong xudng; va bo thu dugc céu hinh cu thé dé thu, theo khoang thdi
gian tht nhat va mau th{ hai, thong tin dudng xudng dugc giri boi tram gbe thir
nhét.

Dua vao khia canh thr chin hodc cach thuc thuc hién co thé tha nhét cla
khia canh thir chin, theo cach thic thuc hién co thé thr sdu cua khia canh tha
chin, bo xit Iy dugc ciu hinh cu thé dé: khi didu kién duoc thiét 1ap trudce 1a bd
thu thu ban tin huéng dan dugc glri bdi tram géc thit nhat hodc tram géc thr hai,
x4c dinh rang ban tin huéng dan mang ky hiéu nhan dang ctia khoang thoi gian
thr hai va ky hiéu nhan dang‘ ctia mau thr hai, thu nhan ky hiéu nhan dang cta
khoang thoi gian thir hai va ky hiéu nhan dang ctia mau th(t hai ma dugc mang
trong ban tin hudéng din, va thu nhan mau tht hai theo ky hiéu nhan dang cua
mau thir hai, trong d6 khoang thoi gian thtr nhét 1 khoang thoi gian truyén duoc
thu nhan sau khi tram gdc thir nhat thay dbi khoang thoi gian dé guri théng tin
dudng xudng, va mau thi hai 1a mau truyén dugc thu nhan sau khi tram gdc thir
nhét thay d6i mau dé giri thong tin dudng xubng; va bd thu duoc cau hinh cu thé
dé thu, theo khoang thoi gian th hai va mau thit hai, thong tin duong xubng
dugc giri béi tram gbe thir nhat.

Dua vao céch thie thuc hién ¢ thé bat ky cta khia canh thtr chin dén cach
thtrc thuc hién c6 thé thi sdu ctia khia canh thi chin, theo cach thirc thuc hién c6

thé thir bay cta khia canh thir chin, thong tin dudng xubng bao gdm tin hiéu
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chung dudng xubng va/hodc mét phan hoic tat ca thong tin chung dudng xubng.

Khéc v6i k¥ thuat da biét, bang cach st dung phuong phap truyén thong tin
duong xudng, tram gbc, va thiét bi ngudi ding ma dugc dé& xuit theo céc
phuong 4n cua sang ché, tram gbc khong gui thong tin dudng xudng bing cach
st dung khoang thoi gian cd dinh hodc theo mau c¢b dinh, ma gui thong tin
dudng xubng bang cach st dung tuong d6i nhidu céc tai nguyén tan sb thoi gian
khi x4c dinh dé thay ddi khoang thoi gian truyén va/hodc mau truyén cia thong
tin dudong xubng (néu UE sir dung tai nguyén cia tram gdc), dé UE c6 thé thu
thong tin dudng xudng dung thoi diém, va thiét 1ap két nbi khong diy véi tram
gbc mot cach nhanh chéng theo thong tin dudng xudng. Do d6, duoc so sanh véi
ky thuat di biét, boi cac cach thic ciia phuong phap truyén théng tin duong
xudng duge dé xuit theo cac phuong 4n ciia sang ché, co thé dugce dam bao rang
UE ¢6 thé thu nhan théng tin dudng xubng ding thoi diém, va con co thé thiét
1ap két nbi khong day véi tram gdc mot cach nhanh chéng, tir d6 giam thoi gian
dé UE truy cdp vao mang, va con nang cao trai nghiém nguoi dung.
MO ta viin tit cac hinh vé

FIG.1 1a luu d6 gian luoc cua phuong phap truyén thong tin duong xubng
theo mot phuong 4n clia sang ché;

FIG.2(a) 13 so do cua tai nguyén tan sb thoi gian dugc st dung boi tram
gbc dé guri thong tin duong xubng;

FIG.2(b) 14 so dd thi nhét cua tai nguyén tin s thoi gian dugc str dung dé
gt thong tin dudng xudng theo mét phuong an clia sang ché;

FIG.2(c) 13 so db thir hai cia tai nguyén tan s thoi gian dugc sir dung dé
giri thong tin dudong xubng theo mét phuong an clia séng ché;

FIG.2(d) 1a so db thir ba cla tai nguyén tan sb thoi gian duoc sir dung dé
giri thong tin dudng xudng theo mét phuong an ctia sang ché;

FIG.3(a) la luu dd gian lugc clia phuong phép truyén thong tin dudng
xudng khéc theo mot phuong an cta sang ché;

FIG.3(b) 1a luu d6 gian lugc ctia phuong phép truyén théng tin duong
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xubng khac nita theo mot phuong an ctia sang ché;

FIG.4 1a luu dd gian lugc cia phuong phép truyén théng tin dudong xubng
khac nira theo mdt phuong an cia sang ché;

FIG.5 12 luu dd gian luge cta phuong phap truyén théng tin duong xubng
khéc nita theo mot phuong an cua sang ché;

FIG.6 1a luu d6 gian lugc cta phuong phap truyén thong tin dudng xudng
khac nita theo mot phuong 4n clia sang ché;

FIG.7 14 luu d6 gian luge cta phuong phap truyén thong tin dudong xudng
khac nita theo mdt phuong an cia sang ché;

FIG.8 14 luu d6 gian lugc ctia phuwong phap truyén thong tin dudng xudng
khac nira theo mot phuong &n cia sang ché;

FIG.9 1a so dd tuong tac gian luge ctia phuong phap truyén thong tin
duong xubng theo mot phuong 4n ciia sang ché;

FIG.10 14 so dd twong tac gian lugc ctia phuong phap truyén théng tin
duong xudng khac theo mot phuong 4n clia sing ché;

FIG.11(a) la so dd twong tac gian luge cia phuong phép truyén théng tin
duong xudng khéc nita theo mot phurong 4n cua séng ché;

FIG.11(b) 1a so dd tuong tac gian lugc clia phuong phép truyén thong tin
duong xubng khéc nita theo mot phuong 4n clia sdng ché;

FIG.12 14 so db twong tac gian luoc clia phwong phap truyén thong tin
dudng xudng khéac nita theo mot phuong 4n cua séng ché;

FIG.13 1a so dd cAu trac gian luge cta tram gbc thr nhat theo phuong 4n
ctia sang ché;

FIG.14 13 so dd cAu tric gian luge cta tram goc thi nhét khéc theo phuong
an cta sang ché;

FIG.15 1a so dd céu tric gian luge ciia tram gdc thir hai theo phuong 4n clia
sang ché;

FIG.16 14 so dd cAu trac gian luge cta tram gbc thir hai khac theo phuong

an cua sang che;
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FIG.17 1a so db c4u trac gian luge ctia UE theo phuong 4n clia sang ché;

FIG.18 13 so dd cdu tric gian luge cua UE khac theo mot phuong an cla
sang ché;

FIG.19 14 so d6 cu tric gian luoc ctia UE khac nita theo mdt phuong 4n
clia sang ché;

FIG.20 13 so d6 céu trac gian luoc cta tram gbc thir nhét theo phuong 4n
clia sang ché;

FIG.21 la so dd cdu trac gian luoc cia tram gde thir nhat khéac theo phuong
an cua sang ché;

FIG.22 14 so dd chu tric gian luoc cla tram gdc thit hai theo phuong 4n ctia
sang ché;

FIG.23 12 so dd céu tric gian luge cua tram gdc tha hai khac theo phuong
an cua sang ché;

FIG.24 1a so dd céu trac gian luoc cua UE theo phuong 4n ciia sang ché;

FIG.25 1a so dd chu tric gian luoc cia UE khac theo mot phuong 4n cua
sang ché.

M5 ta chi tiét sang ché

Phén sau day md ta rd rang cac giai phap k¥ thuat trong cdc phuong 4n cla
sang ché c6 vién din tdi cac hinh v& kém theo trong cdc phuong 4n clia sing ché.
R& rang, cac phuong an dugc mo ta chi la mot vai phuong an cua sang ché ma
khéng phai tit ca cac phuong an clia sang ché. Tét ca cac phuong 4n khac duoc
thuc hién bai ngudi c6 hiéu biét trung binh trong linh vuc k§y thuat bang cach str
dung cac phuong 4n cua sang ché ma khong cin cb ging sang tao sé nim trong
pham vi bao ho ciia sang ché.

Dé thudn tién cho viéc mé ta rd rang cla cac giai phap k¥ thuat theo cac
phuong an cua sang ché, cac tir nglt nhu "thk nhat", "tht hai", va "th ba", duoc
str dung theo cac phuong 4n cua sang ché dé phan biét gitra cac dbi tuong giéng
nhau hodc déi tuong tuong tu nhau vai cac chirc nang hoac muc dich vé co ban

1a gibng nhau. Ngudi ¢ hiéu biét trung binh trong linh vuc k§ thuét ¢ thé hiéu
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rdng cdc tir ngft nhu "thér nhat", "thir hai", va "tht ba" khong han ché sb lugng
va trinh tu thuc hién.

Cén luu y ring cac phuong an cla sang ché c6 thé dugc tng dung trong hé
théng truyén thoéng di dong Phat trién dai han (LTE) dang tdn tai, hodc c6 thé
duge tmg dung cho hé théng truyén théng khong diy duge phat trién bang cach
st dung hé théng truyén théng di dong LTE. Diéu nay khong bi gi6i han cu thé
theo phuong 4n cua sang ché.

Ngoai ra, con can luu ¥ ring céc dic tinh theo cac phuong éﬁ sang ché c6
thé duoc két hop vé6i nhau néu ching khong mau thudn véi nhau. Diéu nay
khéng bi gii han cu thé theo phuong 4n ciia sang ché.

Nhu dugce thé hién trén FIG.1, phuong 4n cua sang ché dé xuét phuong
phap truyén théng tin duong xudng.

S101. Tram gbc thtr nhat gui thong tin duong xubng bang cach sir dung
khoang thoi gian thir nhit theo mau thir nhét.

S102. Tram gbc tht nhét gl théng tin dudng xubng bang cach sir dung
khoang thdi gian tht hai theo mau thw nhéit, hodc bing cach st dung khoang
thoi gian thtr nhét theo mau thir hai, hodc bang cach st dung khoang thoi gian
th(r hai theo mAu thi hai khi tram gbc thir nhat xac dinh dé thay dbi khoang thoi
gian truyén va/hodc miu truyén ctia thong tin dudng xubng.

Khoang thoi gian thtr hai ngin hon khoang thoi gian tht nhét, va cac ky tu
ghép kénh phén chia theo tin s truc giao (OFDM) dugc chiém giir béi mau tha
hai 12 nhiéu hon céc ky tu OFDM duoc chiém gitt boi mau thir nhat. Mau thi
nhat va mAu tht hai 13 c4c trang thai phan phdi ctia thong tin dudng xubng theo
tai nguyén thoi gian tn sb theo don vi.

Cén luu ¥ rang ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat dé
dang hiéu rang tram gdc thir nhét c6 thé 12 mot té bao cu thé hodc nhidu té bao
clia tram gbc thir nhét, va tram gdc tha hai dia chi mat phéng ngudi ding hoic
dia chi mit phing diéu khién ctia UE. Piéu nay khong bi gii han cu thé theo

phuong 4n ndy cua sang ché. Théng tin dudng xubng cu thé bao gdm tin hiéu
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chung dudng xubng va/hodc mot phan hoic tat ca théng tin chung duong xubng.
Tin hiéu chung dudng xubng cu thé 1a tin hiéu tham chiéu té bao, tin hiéu dong
bd hoa, tin hiéu tim kiém, hodc twong tu, va théng tin chung duong xudng cu thé
13 ban tin phét rong hé thong.

Tuc 13, khi xac dinh dé thay ddi khoang thoi gian truyén via/hoic mau
truyén cta thong tin dudng xubng, tram gdc th nhat cé thé thay ddi chi khoang
thoi gian d& gui théng tin duong xudng, hoic c6 thé thay d6i chi mau dé gui
thong tin dudng xudng, hoic co thé thay ddi ca khoang thoi gian va mau dé gui
théng tin dudng xudng.

Vi dy, gia thiét ring tram gbc thir nhat ban du gui théng tin duong xudng
theo khoang thoi gian thir nhat va mau thir nhit ma dugc thé hién trén FIG.2(a)
(trén hinh v&, phan phbi hop theo chidu ngang thé hién mién thoi gian, phan
phéi hop theo chiéu doc thé hién mién tin sd, mdi khung luéi thé hién phan tir
tai nguyén, khung ludi dugc gach chéo thé hién rang phan tir tai nguyén duoc st
dung dé mang théng tin dudng xudng, va khung luéi tréng thé hién rang phan tar
tai nguyén khong dugc sir dung dé mang thong tin duong xubng). Khi xac dinh
dé thay ddi khoang thoi gian truyén va/hodc mau truyén cua thong tin duong
xubng, tram gdc thir nhat c6 thé giri théng tin dlic‘mg xubng theo khoang thoi
gian thir hai va mu thir nhit ma dugc thé hién trén FIG.2(b). Ttc 13, tram gbe
th& nhat thay dbi khoang thoi gian truyén thanh khoang thoi gian thtt hai ma
khéng thay d6i mau truyén. Ngoai ra, tram gbc thtr nhat c6 thé gui thong tin
dudng xudng theo khoang thoi gian thir nhat va mau thit hai ma duoc thé hién
trén FIG.2(c). Thc 13, tram gbc thir nhit thay d6i mau truyén sang mau tha hai
ma khong thay do6i khoang thoi gian truyén. Ngoai ra, tram goc thi nhéit co thé
gui thong tin duong xubng theo khoang thoi gian thir hai va miu tht hai ma
duoc thé hién trén FIG.2(d). Ttc 13, tram gdc thi nhét thay doi khoang thoi gian
truyén thanh khoang thoi gian thi hai va thay dbi mau truyén thanh mau thi hai.

TSt hon 13, theo phuong phap truyén thong tin duong xubng dugc dé& xuét
theo phuong an ndy cla sang ché, tram gbc thir nhat xac dinh dé thay doi

khoang thdi gian truyén va/hodc mau truyén cta thong tin duong xubng cu thé
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bao gom:

sau khi tram gdc thtr nhit xac dinh rang didu kién duoc thiét 1ap trudc
dugc théa man, xac dinh, boi tram gdc thir nhat, dé thay dbi khoang thoi gian
truyén va/hodc mau truyén ctia thong tin duong xubng.

Piéu kién dugce thiét 1ap trudce bao gém tram géc tht nhét phéat hién rz‘“lng
gia tri do ludng cia hoa tiéu duong xudng duge giri béi thiét bi nguoi dung (UE)
16n hon gia tri cu thé, hodc tram géc tht nhat thu ban tin huéng dan 14n cén, thir
tu truy cap, hodc tin hi€u yéu ciu lap lich dugc gui boi UE, hodc tram géc thtr
nhat thu ban tin hudng din the nhét duge giri boi tram gbe thit hai, trong d6 ban
tin huéng dan thtr nhat duoc st dung dé hudéng dan tram gbc tht nhat thay doi
khoéng thoi gian truyén va/hodc mu truyén ciia thong tin dudng xudng.

Tuc 13, tram gdc tht nhat c6 thé phat hién tin hiéu tham do dugc ghi boi
UE, dé x4c dinh xem liéu UE ¢4 tiép cén tram gdc thir nhét hay khong. Ngoai ra,
UE ¢6 thé phat hién tin hi€u hoa tiéu duoc giri boi tram géc thtr nhit, dé xac
dinh réng UE tiép can tram géc tht nhét, va thuc hién viéc béo cdo cho tram géc
tha nhat. Piéu nay khong bi gidi han cu thé theo phuong 4n nay clia sang ché.

Gia tri do ludng cta hoa tiéu duong xudng cu thé 1a cuong do tin hiéu, chét
luong tin hiéu, hodc chi bao chét luong kénh (CQI). Diéu nay khéng bi gidi han
cu thé theo phuong 4n nay cia sang ché.

Hon nita, nhu duoc thé hién trén FIG.3(a), sau khi gui, béi tram gbc thw
nhét, thong tin dudng xubng (tic 13, S102), phuong phip truyén thong tin duong
xubng duogc dé xuét theo phuong 4n nay cia sang ché c6 thé con bao gdm
S103a.

S103a. Sau khi UE truy cp tram gbc thir nhat, tram gbc thi nhét giri thong
tin duong xubng & diém thoi gian dugc thiét 1ap trudce bang céach sir dung
khoang thoi gian tht nhat theo mau thir nhét.

Ngoai ra, nhu dugc thé hién trén FIG.3(b), sau khi giri, boi tram gdc tha
nhét, thong tin dudng xudng (ttc 13, S102), phuong phap bao gdm S103b.

S103b. Tram gbc thir nhat gui thong tin dudng xubng bang cach st dung
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khoéng thoi gian thir nhat theo mau thtr nhit sau thoi gian dwoc thiét 1ap trudc.

Ttc 13, sau khi UE truy cdp mang va khong can thu nhéan thong tin duong
xudng cta tram gdc thtr nhét, hoic sau khi tram gdc thir nhat giri théng tin
dudng xudng bang cach st dung khoang thoi gian truyén va/hoic miu duoc
thay dbi ding cho khoang thoi gian ca thoi gian, tram gbc gl thong tin duong
xudng bang céch sir dung tuong dbi it cac tai nguyén tan s6 thoi gian, dé viéc
giri cdc phan ddu cua théng tin dudng xubng cb thé dugc giam di, nhiéu tai
nguyén tan s thoi gian hon duoc st dung dé gt dit liu, va hon nita luu lugng
dudng xubng va sir dung tai nguyén dudng xudng dugc nang cao.

M&t cach tity chon, khi diéu kién duoc thiét 1ap trude 14 tram gdc thi nhat
thu ban tin huéng dan thi nhit dugc gui bdi tram gbc th hai, sau khi giri, boi
tram gdc tht nhét, thong tin dudng xudng, phuong phap truyén thong tin duong
xudng dugc dé xuit theo phuong 4n nay cla sing ché c6 thé con bao gdbm céc
budc:

giri, boi tram gde thir nhit, khoang thoi gian thi hai va/hoic ky hiéu
nhan dang cta mau tht hai dén tram géc thr hai; hoac

thu, boi tram géc tht nhét, ban tin yéu cau duoc gui bdi tram géc tha
hai, trong d6 ban tin yéu cau duogc sir dung dé yéu cau thu nhan ky hiéu nhan
dang cua khoang thoi gian thtr hai va/hogc ky hiéu nhan dang ctia mau tht hai;
va g, boi tram gdc thir nhat, ban tin phan hdi yéu ciu dén tram gbc thr hai,
trong d6 ban tin phan hdi yéu cAu mang ky hiéu nhan dang ctia khoang thoi gian
thir hai va/hoac ky hiéu nhan dang ctua mau th( hai.

Mot cach tuy chon, nhu dugce thé hién trén FIG.4, khi diéu kién duoc thiét
1ap trude 1a tram gdc thir nhat phat hién rang gia tri do ludng cia hoa tidu dudng
xubng duoc guri boi thiét bi ngudi dung (UE) 16n hon gid tri cu thé, hodc tram
géc th nhét thu ban tin hudng dan l4an can, th tu truy cap, hoic tin hiéu yéu
cdu 1ap lich dugc giri boi UE, sau khi gii, boi tram gdc thir nhét, thong tin
dudng xudng (tic 13, S102), phuong phép truyén théng tin duong xubng duoc
dé xuit theo phurong 4n nay ciia sang ché c6 thé con bao gdbm S104.

S104. Tram gbc thir nhét giri ban tin huéng din th hai dén UE, trong d6
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ban tin huéng dan thir hai duoc st dung dé chi bdo ring khoang thoi gian
va/hodc mau duge st dung béi tram gde thir nhat dé giri théng tin duong xubng
dugc thay dbi.

MBbt cach tiy chon, ban tin huéng dan thir hai mang ky hiéu nhan dang cta
khoang thoi gian thi hai va/hodc ky hidu nhan dang ctia mau thit hai.

Cén luu ¥ rang phia tram gdc va phia UE c6 thé chdp nhan trudc khoang
thoi gian va méu (tc 13, khoang thoi gian thir nhat va mau thi nhét) ma duogc
thu nhan trude khi phia tram gdc thay déi khoang thoi gian va/hodc mau dé giri
thong tin dudng xubng, va phia tram gbc thém khoang thoi gian thi hai va/hogic
ky hiéu nhan dang ctia mau thir hai vao ban tin huéng dan thi hai, dé thong bao
cho UE vé khoang thoi gian va/hodc mau dugc thay dbi.

Hon nita, phia tram gbc va phia UE c6 thé con chdp nhén khoang thoi gian
va mau (ttc 13, khoang thoi gian tht hai va mau thtt hai) ma dugc thu nhan sau
khi phia tram gbc thay ddi khoang thoi gian va/hoic mau truyén dé giri thong tin
dudng xudng. Trong trudng hop nay, ban tin huéng dan thit hai chi chi béo rang
khoang thoi gian va/hodc mau duoc st dung boi tram géc dé gui thong tin
duodng xubng duoc thay dbi, va khong can mang thong tin.

Chéc chin 13, néu phia tram gdc va phia UE khong chép nhan trudc khoang
thoi gian thi nhat, mau thi nhit, khoang thoi gian tha hai, hoic mau tht hai,
phia tram gbc c6 thé thém khoang thoi gian thi nhat hodc khoang thoi gian thi
hai va ky hiéu nhan dang ctia mau thi nhat hozc ky hiéu nhan dang ctia mau thi
hai vao ban tin huéng din tht hai, dé thong bao cho UE vé khoang thoi gian va
mau ma dang duoc sir dung béi tram gbe dé gui thong tin dudng xudng. Piéu
nay khéng bi giéi han cu thé theo phuong 4n ndy cla sang ché.

Hon nita, nhu duoc thé hién trén FIG.5, sau khi gui, boi tram géc thtr nhét,
thong tin dudng xubng (tic 1a, S102), phuong phap truyén thong tin duong
xudng dugc d& xuét theo phuong 4n nay cua sang ché co thé con bao gdm S105.

S105. Tram gdc thir nhét giri ban tin huéng dan thir hai dén it nhat mot UE

thir nhat duoc phi séng boi tram gbe thir nhat.
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Tte 13, néu it nhit mot UE thr nhét duogc phii séng bdi tram gdc thir nhat
con can st dung théng tin duong xubng cua tram gbe thir nhat, sau khi thay doi
khoang thoi gian truyén va/hodc miu cia théng tin duong xubng, thém vao do
théng bao cho UE ring khoang thoi gian va/hoic mau dugc sit dung boi tram
gbc thir nhit dé gui thong tin dudng xudng duoc thay dbi, tram gbc thtr nhat con
can théng béo cho it nhit mot UE thir nhat.

Thém vao d6, can luu y ring ngudi ¢ hiéu biét trung binh trong linh vuc
k§ thuét s& d& dang hiéu rang khi tram gdc thir nhét thay d6i khoang thoi gian
truyén va/hodic mau truyén cua théng tin duong xubng, nhu dugc mo ta theo
phuong 4n nay ctia sang ché, tram gbc thir nhat dau tién c6 thé thay doi
khoang thoi gian truyén vi/hodc mau cia thong tin dudng xubng, va sau d6
thong bao cho UE va UE thtr nhat ring khoang thoi gian truyén va/hodc mau
duoc thay ddi. Theo cach thirc thuc hién c6 thé khéc, khi xac dinh dé thay doi
khoang thoi gian truyén va/hodc miu truyén cta thong tin dudng Xuéng, tram
gbc thir nhat dau tién c6 thé gl ban tin hudng din dén UE va UE tht nhét, dé
thong bao cho UE va UE tht nhét rang tram gdc thir nhét 1a dé thay dbi, & diém
thoi gian cu thé, khoang thoi gian va/hoic mau dé gt thong tin duong xubng,
va sau d6 thay dbi, & diém thoi gian, khoang thoi gian va/hodic mau dé gui thong
tin dudng xubng. Piéu nay khong bi gisi han cu thé theo phuong 4n nay cua
sang ché.

Trong phuong phap truyén thong tin dudng xubng dugc d& xuét theo
phuong 4n nay cta sang ché, tram goc thi nhét ban dau gl thong tin duong
xubng bing cach st dung khoang thoi gian thir nhét theo mau tht nhét; va tram
gbc thir nhit gri thong tin dudong xudng bang cach str dung khoang thoi gian thir
hai theo mau th&r nhét, hoic béng cach str dung khoang thoi gian thir nhét theo
mau tht hai, hodc bang cch str dung khoang thoi gian thtr hai theo mau thit hai
khi x4c dinh dé thay déi khoang thdi gian truyén va/hodc mau truyén cta thong
tin dudng xudng. Khoang thoi gian thtr hai ngan hon khoang thoi gian thi nhét,
va cac ky tu OFDM dugc chiém gitt boi mau tht hai 1a nhiéu hon céc ky tu

OFDM duoc chiém gitt béi mau thi nhit. Khac véi k¥ thuat di biét, bang cach
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st dung phuong phép truyén théng tin duong xudng duge dé xuit theo phuong
4n nay cta sang ché, tram gdc khong gii thong tin dudng xudng bing cach str
dung khoang thoi gian ¢ dinh hodc theo mau ¢b dinh, ma giri th(“)ng tin duong
xudng béng cach st dung tuong dbi nhiéu cic tai nguyén tan sé thoi gian khi
xé4c dinh dé thay dbi khoang thoi gian truyén va/hodc mau truyén cta thong tin
dudng xudng (néu UE sir dung tai nguyén cta tram gdc), dé UE c¢o thé thu thong
tin dudng xudng ding thoi diém, va thiét 1ap két ndi khong dy véi tram gbc
mot cach nhanh chéng theo théng tin dudng xudng. Do d6, duoc so sanh véi k§
thuat da biét, béi cac cach thirc ciia phuong phap truyén thong tin dudng xudng
duge d& xudt theo phuong an nay cta sang ché, c6 thé dugc dam bao rang UE c6
thé thu nhan thong tin duong xubng dung thoi diém, va con co thé thiét 1ap két
nbi khong day véi tram gde mot cach nhanh chong, tir d6 giam thoi gian dé UE
truy cdp vao mang, va con nang cao trai nghiém nguoi dung.

Nhu duoc thé hién trén FIG.6, phuong an khéac cla sang ché dé& xuat
phuong phap truyén thong tin duong xubng.

S601. Tram gbc thir hai giri ban tin huéng dan tht nhit dén tram gdc thir
nhét sau khi thu théng tin chi bio dugc gtii béi UE, trong d6 thong tin chi bdo
duoc st dung dé chi béo rang UE phét hién ring gia tri do ludng cla hoa tiéu
dudng xudng duoc gui béi tram gde thir nhat 16n hon gia tri cu thé, va ban tin
huéng din tht nhat duoc st dung dé huéng dan tram gbc thur nhét thay doi
khoang thoi gian va/hodc mau dé giri théng tin duong xudng.

S602. Tram gbc tha hai gii ban tin huéng dan thi hai dén UE, trong d6 ban
tin huéng dan thir hai duge st dung dé chi bao rang khoang thoi gian va/hoic
mau dugc st dung boi tram gde thir nhat dé gii thong tin duong xudng duoc
thay doi.

Can luu ¥ ring ngudi c6 hiéu biét trung binh trong linh vuc k¥ thuat sé dé
dang hiéu rang tram gdc thir hai ¢6 thé cu thé 1a dia chi mit phang ngudi ding
hoac dia chi mat phéng diéu khién cta UE va tram géc thtr nhat c6 thé cu thé 1a
mdt hodc nhiéu té bao ca tram gdc thir nhat. Piéu nay khéng bi gidi han cu thé

theo phuwong 4n ndy cua sang ché.
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Thong tin dudng xudng cu thé bao gém tin hidu chung duong xubng
va/hodc mot phan hodic tit ca théng tin chung dudng xudng. Tin hiéu chung
duong Xuéng cu thé 1 tin hiéu tham chiéu té bao, tin hiéu déng bo hoa, tin hiéu
tim kiém, hodc tuong tu, va théng tin chung dudng xudng cu thé 14 ban tin phat
rong hé théng.

Theo céch thtrc thue hién c6 thé, sau khi thu thong tin chi bdo dugc gui baoi
UE, tram géc tht hai dau tién c6 thé gii ban tin hudng dan dén UE, dé thong
béo cho UE rang tram gdc tht nhit 1a dé thay doi, & diém thoi gian cu thé,
khoang thoi gian va/hodc mau dé guri thong tin dudng xudng, va sau d6 gl ban
tin hudng dan dén tram géc tht nhat, dé hudng dan tram géc tha nhét thay ddi, &
diém thoi gian, khoang thoi gian va/hodc mau dé giri ban tin thong tin duong
xubng. Pidu nay khong bi gidi han cu thé theo phuong 4n nay clia sang ché.

Hon nira, nhu duoc thé hién trén FIG.7, sau khi gui, boi tram géc thir hai,
ban tin huéng dan thtr nhat dén tram gbc thir nhét (tic 13, S601), va trude khi
gui, bol tram géc thr hai, ban tin huéng dan thr hai dén UE (ttc la, S602),
phuong phép truyén thong tin duong xudng duoc dé xuit theo phuong an nay
clia sang ché c6 thé con bao gdbm S603.

S603. Tram gbc tht hai thu nhan ky hiéu nhan dang cta khoang thoi gian
thtr hai va/hodc ky hiéu nhan dang ctia mau tht hai, trong d6 khoang thoi gian
thir hai 1a khoang thoi gian truyén duoc thu nhan sau khi tram gbc thir nhat thay
ddi khoang thoi gian dé giii thong tin dudng xubng, va mau tha hai 1a mau
truyén duoc thu nhan sau khi tram gbc thtr nhat thay dbi mau dé gui thong tin
dudng xudng.

Ttc 13, sau khi tram gdc tht nhat thu ban tin hudng dan tht nhit va thay
dbi khoang thoi gian va/hodc mau dé gui thong tin dudng xubng, tram gdc thi
hai thu nhan khoang thoi gian vi/hodc mau dugc thay ddi, va thong bao cho UE
bang céach st dung ban tin huéng dan thir hai.

Cu thé 13, viéc thu nhén, boi tram géc thir hai, ky hi€u nhdn dang cua
khoang thoi gian th hai va/hoac ky hiéu nhan dang cua mau thr hai (tic 13,

S603) c6 thé bao gém cac budc:
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thu, béi tram gbc tht hai, ky hiéu nhan dang ctia khoang thoi gian thi
hai va/hoidc ky hiéu nhan dang cia mau thi hai ma dugc gt bdi tram géc tha
nhit; hoic

g, boi tram gbe thir hai, ban tin yéu cau dén tram gbc thi nhét, trong
d6 ban tin yéu cau dugc sir dung dé thu nhan ky hiéu nhan dang ctia khoang thoi
gian th hai va/hoac ky hiéu nhan dang ctia mau thr hai; va thu, bdi tram géc
thi hai, ban tin phan hdi yéu cau dugc gii béi tram gbc thir nhét, va thu nhéan ky
hiéu nhan dang ctia khoang thoi gian thi hai va/hodc ky hiéu nhén dang cua mau
thtr hai theo ban tin phan hdi y8u ciu, trong d6 ban tin phan hdi yéu ciu mang
ky hiéu nhan dang cta khoang thoi gian thir hai va/hodc ky hiéu nhén dang cua
mau thtt hai.

Hon nita, nhu duge thé hién FIG.8, sau khi giri, boi tram géc thir hai, ban
tin huéng dan th nhat dén tram gbe thir nhét (tac 13, S6012), phuong phép
truyén thong tin dudng xudng duoc dé xuét theo phuong 4n nay cua sang ché ¢6
thé con bao gdm S604.

S604. Tram gdc tht hai giri ban tin huéng dan thit hai dén it nhat mot UE
tht nhit dugc phu séng béi tram gbe thi nhét.

Trong phuong phap truyén théng tin dudng xubng dugc d& xuét theo
phuong 4n nay cia sang ché, sau khi thu thong tin chi bdo dugc giri boi UE,
tram gdc thtr hai giri ban tin huéng dan thir nhit dén tram gdc thir nhét, va tram
gbc thtr nhit thay dbi khoang thoi gian va/hodc mau dé gui thong tin duong
xudng. Khac véi ki thuat di biét, bang cach sir dung phuong phap truyén théng
tin dudong xudng dugc dé xuit theo phuong 4n nay clia sing ché, tram gbc khong
giri théng tin dudng xubng bing cach sir dung khoang thoi gian ¢ dinh hoic
theo mau cd dinh, ma gii thong tin dudng xubng bang céach sir dung tuong doi
nhidu céc tai nguyén tin sb thoi gian khi xac dinh dé thay do6i khoang thoi gian
truyén va/hodc mau truyén cua thoéng tin duong xudng (néu UE st dung tai
nguyén cta tram goc), d& UE c6 thé thu thong tin dudng xubng dung thoi diém,
va thiét 1ap két nbi khong day véi tram gdc mot cach nhanh chéng theo thong tin

duong xuong. Do dd, dugc so sanh vai k¥ thuat da biét, béi cac cach thuc cua
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phuong phap truyén thong tin duong xudng duge dé& xuit theo phuwong 4n nay
clia sang ché, c6 thé duoc dam bao ring UE co thé thu nhén théng tin dudng
xudng dung thoi diém, va con co thé thiét 1ap két nbi khong day véi tram gbe
mot cach nhanh chéng, tir d6 giam thoi gian dé UE truy cdp vao mang, va con
nang cao trai nghiém nguoi dung.

Nhu duoc thé hién trén FIG.9, phuong 4n khédc cua sang ché dé xuat
phuong phép truyén thong tin dudng xubng.

S901. UE xac dinh ring tram gdc thir nhit thay dbi khoang thoi gian
va/hodc mAu dé giri thong tin duong xudng, va UE thu nhan khoang thoi gian va
mau ma duoc sir dung bdi tram gdc thir nhat dé giri thong tin dudng xudng.

$902. UE thu, theo khoang thoi gian va mu, thong tin dudng xudng duge
giri boi tram gde thir nhét.

Cén luu y ring ngudi ¢ hiéu biét trung binh trong linh vuc k¥ thuat s& dé
dang hidu ring tram gdc thir hai ¢6 thé cu thé 13 dia chi mat phang nguoi dung
hoac dia chi mat phéng diéu khién ctia UE va tram géc thir nhét c6 thé cu thé 1a
mdt hodc nhidu té bao cla tram gde thir nhit. Pidu nay khéng bi gidi han cu thé
theo phuong 4n nay cua sang ché.

Théng tin duong xubng cu thé bao gdm tin hiéu chung duong xubng
va/hodc mot phan hodc tit ca thong tin chung duong xudng. Tin hiéu chung
duong Xuéng cu thé 14 tin hiéu tham chiéu té bao, tin hiéu déng bo hoa, tin hiéu
tim kiém, hodc twong tu, va thong tin chung dudng xudng cu thé 13 ban tin phat
rong hé théng.

Tt hon 13, trong phuong phép truyén thong tin dudng xubng duoc dé xuét
theo phuong 4n nay cia sang ché, viéc xac dinh, bi UE, tram gboc tha nhét thay
ddi khoang thoi gian va/hodc miu dé giri thong tin dudng xudng cé thé cu thé
bao gém budc: |

sau khi UE xé4c dinh ring diéu kién duoc thiét 1ap trudc duoc thoa
man, xac dinh, boi UE, tram géc thr nhét thay dbi khoang thoi gian va/hodc

mau dé gui thong tin dudng xudng.
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Diéu kién duoc thiét 1ap trude bao gdm UE phat hién ring gia tri do luong
ctia hoa tiéu dudng xubng duoc giri boi tram gde thir nhat 16n hon gia tri cu thé,
hodc thong tin d4u vén tay dugc thu nhan béi UE khép véi thong tin dau van tay
dugc luu trit trudce, hodc thong tin vi tri dia ly cua vi tri hién tai ctia UE khép véi
thong tin vi tri dia ly dugc luu trlt trude, hodc UE thu ban tin hudng dan dugc
gl boi tram gde thir nhat hodc tram gbe tht hai, trong d6 ban tin huéng dan
duogc sir dung dé chi bao ring khoang thoi gian va/hoic mau duge st dung bdi
tram gdc thir nhat dé giri thong tin duong xudng dugc thay doi.

Tét hon 14, khi diéu kién duogc thiét 1ap trude 1a UE phat hién ring gia tri
do ludng cta hoa tiéu dudng xubng duge giri bai tram gbe thir nhit 16n hon gia
tri cu thé, hodc thong tin ddu vén tay duoc thu nhan béi UE khép véi thong tin
dau van tay duogc luu trir trude, hodc thong tin vi tri dia ly cua vi tri hién tai cia
UE khép thong tin vi tri dia ly dugc luu trit trude, sau khi UE xdc dinh r%mg diéu
kién dugc thiét 1ap trude dugce thoa man, phuong phap truyén thong tin duong
xudng duoc dé xuét theo phuong 4n ndy cua sang ché co thé con bao gdm budc:
giri, bi UE, thong tin chi bao dén tram gbc thir nhét, trong d6 thong tin chi bao
duoc sir dung dé chi bao ring UE phat hién ring gia tri do ludng cia hoa tiéu
duong xuéng duogc gui bdi tram géc thtr nhat 16n hon gia tri cu thé, hoic thong
tin ddu van tay dugc thu nhan béi UE khép véi théng tin ddu van tay dugc luu
trit trude, hodc thong tin vi tri dia ly cua vi tri hién tai cia UE khép véi thong tin
vi tri dia ly dugc luu trit trude.

Mot cach tuy chon, khi diéu kién duoc thiét lap trude 1a UE phat hién réng
gi4 tri do ludng cla hoa tidu dudng xudng duogc gl béi tram gbe thi nhéit 16n
hon gia tri cu thé, hodc thong tin dAu van tay duoc thu nhan bdi UE khop voi
thong tin ddu vén tay dugc luu trit trude, hodc thong tin vi tri dia ly cla vi tri
hién tai cia UE khép véi thong tin vi tri dia ly dugc luu trit trudce, thu nhén, bdi
UE, khoang thoi gian va miu ma duogc sir dung boi tram gdc thir nhat dé giri
thong tin dudng xubng bao gém budc: thu nhan, bdi UE theo théng tin ciu hinh
duogce luu trit trude, khoang thoi gian va mau ma dugc st dung boi tram gde thi

nhit dé giri thong tin dudng xubng.

-37-



31073

Tt 13, phia tram gdc va phia UE c6 thé chép nhén trudc cac khoang thoi
gian va céc mau duogc thu nhan trudc va sau khi tram géc thtr nhét thay ddi
khoang thoi gian va/hodc mau dé giri théng tin dudng xubng. Theo cach nay, UE
c6 thé thu nhén, theo ban tin huéng dan duoc glri béi tram gbc thtr nhat va
théng tin cdu hinh dugc luu trir trude, khoang thoi gian va mau ma dang duoc st
dung boi tram gbc thir nhat dé giri thong tin dudng xudng. Vi du, gia thiét ring
tram gdc thir nhét thay d6i chi khoang thoi gian dé giri thong tin duong xubng,
UE c6 thé nhan biét, theo ban tin huéng dan dugc glri béi tram géc thtr nhét,
tram gbc thir nhét thay d6i khoang thoi gian dé gri thong tin dudng xubng, va cd
thé thu nhén, theo théng tin cau hinh duoc luu trit trude, khoang thdi gian truyén
va mau truyén duoc thay do6i ma dugc thu nhan trude khi khoang thoi gian
truyén duoc thay doi.

Theo cach thirc thuc hién c6 thé, khi diéu kién duoc thiét lap truoc 1a UE
thu ban tin hudng dan dugc gii boi tram gbc thir nhét hoic tram gbc tht hai,
viéc thu nhan, bdéi UE, khoang thoi gian va mAau ma duoc st dung bdi tram géc
tht nhat dé gui thong tin duong xubng c6 thé cu thé bao gdm céc budc:

x4c dinh, béi UE, ban tin huéng dan mang chi khoang thoi gian tha
hai, thu nhan, béi UE, khoang thoi gian thr hai dugc mang trong ban tin huéng
dan, va thu nhan mau tha nhét theo thong tin cAu hinh dugc luu trit trude, trong
d6 khoang thoi gian th hai 1a khoang thoi gian truyén dugc thu nhan sau khi
tram gdc thir nhét thay d6i khoang thoi gian dé gui thong tin dudng xubng, va
mAu thr nhét 12 miu truyén duoc thu nhan truéce khi tram gbc thtr nhét thay d6i
khoang thoi gian dé giri thong tin duong xudng; va

viéc thu, boi UE theo khoang thoi gian va mau, thong tin dudng

xubng duogc g boi tram gbc thir nhét co thé cu thé bao gém budc:

thu, béi UE theo khoang thoi gian tht hai va mau tha nhét, théng tin
dudng xubng duoc giri boi tram gbe thi nhét.

Theo cach thirc thuc hién c6 thé, khi didu kién dugc thiét lap trude 1a UE
thu ban tin huéng dan duoc giri béi tram gbe thir nhit hodc tram gbc thi hai,

viéc thu nhén, béi UE, khoang thoi gian va mau ma dugc st dung bai tram goc
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thtr nhat dé guri thong tin dudong xudng cé thé cu thé bao gdm cac budc:

xac dinh, bi UE, ban tin huéng dan mang chi ky hiéu nhan dang cua
mau thir hai, thu nhén, boi UE, mAau thi hai theo ky hiéu nhan dang ctia mau thr
hai, va thu nhén khoang thoi gian thir nhat theo thong tin cAu hinh dugc luu trit
trude, trong dé mau thir hai 14 mau truyén dugc thu nhan sau khi tram gbc thir
nhét thay ddi mau dé gui thong tin dudng xudng, va khoang thoi gian thi nhét 1a
khoéng thoi gian truyén dugc thu nhan trude khi tram gbc thir nhat thay dbi mau
dé giri thong tin duong xudng; va

viéc thu, boi UE theo khoang thoi gian va mau, thong tin duong
xudng duge g boi tram gdc thir nhét 6 thé cu thé bao gdém budc:

thu, béi UE theo khoang thoi gian tht nhat va mau tht hai, thong tin
dudng xubng duoc giri boi tram gbe thir nhét.

Theo cach thtic thuc hién c6 thé, khi didu kién dugc thiét 1ap trude 1a UE
thu béan tin huéng dan duge gii boi tram gdc thir nhét hodc tram gbc thir hai,
viéc thu nhén, boi UE, khoang thoi gian va mau ma duoc st dung bdi tram géc
tht nhat dé giri thong tin dudng xudng co thé cu thé bao gdm céc budc:

xac dinh, boi UE, ban tin huéng din mang ky hiéu nhin dang cta
khoang thoi gian thir hai va ky hiéu nhan dang ctia mau thi hai, thu nhan, béi
UE, khoang thoi gian tht hai va ky hiéu nhén dang cua mau tht hai ma duoc
mang trong ban tin hudng dan, va thu nhan mau thi hai theo ky hiéu nhan dang
ctia mAu tht hai, trong d6 khoang thoi gian thir nhat 14 khoang thoi gian truyén
duoc thu nhan sau khi tram gdc tht nhat thay d6i khoang thoi gian dé gui thong
tin dudng xudng, va miu th hai 1a mau truyén duoc thu nhan sau khi tram gbe
th nhét thay d6i mau dé giri thong tin dudng xubng; va

viéc thu, béi UE theo khoang thoi gian va mau, théng tin duong
xudng duge giri boi tram gbe thir nhét ¢6 thé cu thé bao gdm budc:

thu, béi UE theo khoang thoi gian th® hai va mau thi hai, thong tin
dudng xubng duoc gii béi tram gbe thir nhét.

Trong phuong phap truyén thong tin dudng xubng duoc dé& xuat theo
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phuong 4n nay cta sang ché, sau khi xac dinh ring tram gbc thir nhét thay dbi
khoang thoi gian va/hoic mau dé gui thong tin duong xubng, UE thu nhén
khoang thoi gian va mau ma dang duoc sir dung béi tram gbe thi nhat dé gui
théng tin dudng xubng, va thu, theo khoang thoi gian va miu, thong tin dudng
xubng dugc gii bsi tram gde thir nhat. Bang cach sir dung phuong phap truyén
théng tin dudng xudng dugc dé xuat theo phuong 4n nay ciia sang ché, tram gbc
khéng guri théng tin duong xudng biang cach sir dung khoang thoi gian c¢b dinh
hodc theo méu c¢b dinh (ngay ca khi tram gdc g thong tin dudong xudng bing
cach st dung tai nguyén tin sb thoi gian ¢d dinh), nhung thay dbi khoang thoi
gian va/hodc méu dé giri thong tin duong xudng, dé giri thong tin duong xudng
bing cach sir dung tuong d6i nhiéu cac tai nguyén tan sb thoi gian. Theo cach
nay, sau khi xac dinh ring tram goc thay d6i khoang thoi gian va/hoic mau dé
gti théng tin dudng xudng, UE ¢ thé thu théng tin duong xubng dung thoi
didm, va thiét 14p két ndi khong day véi tram gbc mot cach nhanh chéng theo
théng tin dudng xubng. Do d6, dugc so sanh véi k§ thuat da biét, boi cac cach
thirc ctia phuong phép truyén thong tin duong xubng dugc d& xuit theo phuong
4n nay cta sang ché, c6 thé dugc dam bao rang UE co thé thu nhéan thong tin
dudng xudng dung thoi diém, va con c6 thé thiét 1ap két ndi khong day véi tram
gbc mét cach nhanh chéng, tir 46 giam thoi gian dé UE truy cip vao mang, va
con nang cao trai nghiém nguoi dung.

Nhu duoc thé hién trén FIG.10, phuong 4n khac cia sing ché dé xuét
phuong phap truyén thong tin duong xudng.

S1001. Tram gbc thir nhat gii théng tin duong xubng bang cach sir dung
khoang thoi gian thir nhat theo miu thir nhat.

S1002. UE g hoa tiéu dudng xubng dén tram gbc thir nhat.

S1003. Tram gdc thér nhit phat hién ring gia tri do ludong cla hoa tiéu
duong xubng duge gii boi UE 16n hon gia tri cu thé, va tram gdc thir nhét gui
théng tin dudng xudng bang cach st dung khoang thoi gian thir hai theo mau
tht nhat, hodc bang cach sir dung khoang thoi gian thir nhat theo mau thir hai,

hodc bing cach sir dung khoang thoi gian thir hai theo mau thit hai.
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Khoang thoi gian thr hai ngén hon khoang thoi gian th nhét, va cac ky tu
OFDM duoc chiém gilt boi mau tha hai 1a nhiéu hon céc ky tu OFDM duoc
chiém gitt boi mAu thit nhét.

S1004. Tram gbc tht nhit giri ban tin huéng dan dén UE, trong d6 ban tin
hudéng din dugc sir dung dé chi bdo rang khoang thoi gian va/hodc mau duoc sir
dung béi tram gde thir nhét dé giri thong tin dudng xubng duoc thay ddi.

Tét hon 14, tram gbc thir nhat c6 thé g, cing luc, ban tin hudéng dan dén
UE khéc dugc phi séng bai tram gde thir nhét, dé théng bao cho UE khéc ring
khoang thoi gian va/hodc mau duoc sir dung béi tram gde thir nhét dé gui thong
tin dudong xudng dugc thay ddi. Tic 13, phuong phap truyén théng tin duong
xubng dugc dé xuét theo phuong an nay cla sang ché c6 thé con bao gdm budc:
g, boi tram gde thir nhét, ban-tin huéng dan dén it nhat mot UE thir nhét duoc
pht séng béi tram gbe thir nhat.

Can luu y rang phia tram gdc va phia UE c6 thé chip nhan trude khoang
thoi gian va mau (tic 13, khoang thoi gian tha nhét va mau thi nhit) ma duoc
thu nhan trude khi phia tram gdc thay doi khoang thoi gian va/hodc miu dé giri
thong tin dudng xudng, va phia tram gbc thém khoang thoi gian tht hai va/hosic
ky hiéu nhan dang ctia mau thi hai vao ban tin huéng dan, dé thong bao cho UE
v& khoang thdi gian va/hodic mau dugc thay doi.

Hon nita, phia tram gdc va phia UE c6 thé con chép nhan khoang thoi gian
va mau (tic 13, khoang thoi gian thr hai va mau thir hai) ma dugc thu nhén sau
khi phia tram gbc thay dbi khoang thoi gian va/hoic mau truyén dé gui thong tin
dudng xudng. Trong trudng hop nay, ban tin huéng dan chi chi bo rang khoang
thoi gian va/hodic mau duge sir dung boi tram gde dé gui thong tin duong xudng
dugc thay ddi, va khong can mang thong tin.

Chéc chén 13, néu phia tram gbc va phia UE khéng chip nhan truéc khoang
thoi gian thtr nhit, mau th nhit, khoang thoi gian thi hai, hodc mau thir hai,
phia tram gdc c¢6 thé thém khoang thoi gian thir nhat hodc khoang thoi gian thir
hai va ky hiéu nhan dang cia mau thir nhét hoic ky hiéu nhan dang ctia mau thir

hai vao ban tin chi bdo dé théng bao cho UE vé khoang thoi gian va mau ma
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dang duoc st dung boi tram gbe dé giri thong tin duong xudng. Piéu nay khong
bi giéi han cu thé theo phuong an nay clia sang ché.

Thém vao dd, con can luu y ré“mg, néu tram géc th(r nhét thay déi, cung luc,
vi tri bat ddu dé gui thong tin dudng xudng, tram gbc thi nhét can théng bao cho
UE vé vi tri bt dau dugc thay doi.

S1005. UE thu ban tin huéng dan, va thu nhéan, theo ban tin huéng dan,
khoang thoi gian va miu ma dugc sir dung bdi tram gbc thir nhét dé gui thong
tin dudong xudng.

Cu thé 13, néu phia tram gbc va phia UE chép nhan trudc khoang thoi gian
th& nhat va mAu tht nhit, nhung khong chip nhan khoang thoi gian thir hai hoic
mau thi hai, viéc thu nhan, theo ban tin huéng dn, khoang thoi gian va mau ma
duoge str dung boi tram gde thir nhat dé giri thong tin dudng xubng c6 thé cu thé
bao gdm céc budc:

xac dinh, boi UE, ban tin huéng dan mang chi khoang thdi gian tht
hai, thu nhén, boi UE, khoadng thoi gian thir hai dugc mang trong ban tin hudng
dAn, va thu nhan mAu th nhét theo thong tin cAu hinh duoc luu trir trude; hodc

xac dinh, bdi UE, ban tin hudng din mang chi ky hiéu nhan dang cta
mau thir hai, thu nhan, boi UE, mAu th hai theo ky hiéu nhan dang cua mau thi
hai, va thu nhan khoéang thdi gian thir nhit theo thong tin cau hinh duge luu trit
trudc; hoac

xac dinh, boi UE, ban tin huéng dan mang khoang thoi gian tht hai va
ky hiéu nhan dang cua mau thr hai, thu nhan, boi UE, khoang thoi gian thir hai
va ky hiéu nhan dang ctia mau thit hai ma dugc mang trong ban tin huéng dan,
va thu nhan mAu tht hai theo ky hiéu nhan dang ctia mau thit hai.

Néu phia tram gbc va phia UE chép nhan trudc khoang thoi gian thi nhét,
mAu thtt nhit, khoang thoi gian th hai, va mau thir hai, UE c6 thé nhéan biét,
theo ban tin huéng din dugc gui béi tram gbe thir nhét, tram gdc thir nhat c6
khoang thoi gian va/hoic méu dugc thay dbi cu thé dé gui thong tin duong

xubng, va con thu nhén, theo théng tin ciu hinh duoc luu trit trude, khoang thoi
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gian va mau ma dang dugc s dung béi tram goc thi nhét dé gui thong tin
dudng xudng. Vi du, gia thiét ring tram gbc thtr nhat thay ddi chi khoang thoi
gian dé gt thong tin dudng xudng, UE c6 thé nhan biét, theo ban tin huéng dan
dugc giri boi tram gbe thtr nhét, tram gbe thir nhét thay dbi khoang thoi gian dé
giri théng tin duong xudng, va c6 thé con thu nhan, theo thong tin c4u hinh dugc
luu trir trude, khoang thoi gian truyén duoc thay ddi (tic 13, khoang thoi gian
tht hai) va mau truyén duoc thay ddi (tic 14, mau thir nhat) ma dugc thu nhan
truge khi khoang thoi gian truyén dugc thay doi.

Néu phia tram gbc va phia UE khéng chip nhan trudc khoang thoi gian thi
nhit, mau tha nhét, khoang thoi gian thr hai, hodc mau tht hai, UE c¢6 thé thu
nhén, theo thong tin ¢ lién quan dugc mang trong ban tin chi bdo, khoang thoi
gian va mau ma dang dugc st dung béi tram gbc thtr nhat dé gui thong tin
dudng xudng. Pidu nay khong bi gisi han cu thé theo phuong 4n ndy ciia sang
ché. Vi du nhu, gia thiét ring tram gdc thir nhat thay dbi chi khoang thoi gian dé
gl thong tin duong xubng, tram gbc thr nhat gl ban tin huéng din ma mang
khoang thoi gian thir hai va ky hiéu nhan dang ctia mau tha nhét dén UE, va sau
khi thu ban tin hudéng din, UE c6 thé thu nhan khoang thoi gian va miu ma dang
duoe st dung boi tram gde thir nhit dé giri thong tin duong xudng.

$1006. UE thu, theo khoang thoi gian va mau, thong tin dudng xudng dugc
giri boi tram gde thi nhét.

S1007. Sau khi UE truy cap tram gbc tht nhat, tram gdc thir nhét giri thong
tin duong xubng & diém thoi gian dugc thiét 14p truéc biang cach sir dung
khoang thoi gian thir nhit theo mau thir nhét, hodc gui théng tin duong xubng
bang cach str dung khoang thoi gian thir nhét theo mau thir nhét sau thoi gian
dugc thiét 1ap trude.

Bing cach st dung phuong phép truyén thong tin dudng xubng dugc dé
xuét theo phuong an nay cla sang ché, theo mot khia canh, khac véi k¥ thuat da
biét, tram gdc khong giri thong tin dudng xudng bang cach str dung khoang thoi
gian ¢ dinh hodc theo miu c¢b dinh (ngay ca khi tram gdc guri thong tin duong

xudng bing cach sir dung tai nguyén tn sb thoi gian ¢d dinh), nhung thay d6i
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khoang thoi gian va/hodc mau dé gui théng tin dudng xubng, dé gui thong tin

dudng xudng bang cach sir dung tuong dbi nhiéu cac tai nguyén tan sb thoi gian.

Theo céch nay, sau khi xac dinh ring tram gbc thay ddi khoang thoi gian

va/hodic mau dé gui théng tin dudng xudng, UE co thé thu théng tin duong

xubng dung thoi diém, va thiét 14p két ndi khong day véi tram gbc mot cach

nhanh chéng theo thong tin dudng xudng. Do d6, dugc so sanh véi k§ thuat da
biét, boi cac cach thire cia phuong phép truyén théng tin dudng xudng dugc dé

xuit theo phuong 4n nay cua sang ché, c6 thé duoc dam bao rang UE c6 thé thu

nhan thong tin dudng xudng ding thoi didm, va con cé thé thiét lap két ndi

khéng day véi tram gdc mot cach nhanh chéng, tir d6 giam thoi gian dé UE truy

cip vao mang, va con ning cao trai nghi€ém nguoi dung. Theo khia canh khéc,

trong phuong phap truyén thong tin duong xubng dugc dé xuét theo phuong 4n
nay cta sang ché, sau khi UE truy cip tram gbc hodc sau mot khoang thoi gian
cua thoi gian, tram gdc g thong tin dudng xudng bang cach st dung tuong ddi

it cac tai nguyén tan sd thoi gian, dé viéc gl cac phén dau cia thong tin duong
xubng c6 thé duoc giam, nhiéu tai nguyén tan sb thoi gian hon dugc sir dung dé
gtri dit liéu, va hon nfra, luu lugng duong xubng va st dung tai nguyén duong
Xuéng duoc nang cao. Do do, dugc so sanh véi k¥ thuat da biét, bai cac cach
thte ctia phuong phéap truyén théng tin dudng xudng dugc dé xuit theo phuong
4n nay cta sang ché, cac phan dau duoc st dung badi tram gbc dé gui thong tin
dudng xubng c6 thé duoc giam di, luu luong dudng xudng cd thé duoc nang cao,
va hon nita st dung tai nguyén duong xudng c6 thé dugc nang cao.

Toém lai, dugc so sanh voi ky thuat da biét, béi cac cach thirc cua phuong
phép truyén thong tin dudng xudng duge dé xuét theo phuong 4n nay cta sang
ché, c6 thé dugc dam bao rang UE c¢6 thé thu nhan thong tin duong xudng ding
thoi diém, va con c6 thé thiét 1ap két ndi khong day véi tram gdc mot cach
nhanh chéng, tir d6 giam thoi gian dé UE truy c4p vdo mang, va con ning cao
trai nghiém ngudi dung. Cung luc, cac phan dau dugc sir dung boi tram gbe dé
gt théng tin dudng xudng co thé duoc giam di, luu lugng dudng xubng cé thé

duoc nang cao, va sir dung tai nguyén duong xudng c6 thé dugc nang cao.



31073

Nhu duge thé hién trén FIG.11(a), phuong an khac cta sang ché dé& xuét
phuong phép truyén théng tin dudng xudng.

S1101. Tram gdc thir nhét giri théng tin dudng xubng bing cach str dung
khoang thoi gian thi nhat theo mau thir nhét.

S1102. UE phat hién rang gié tri do ludng ctia hoa tidu dudng xudng dugc
gtri bdi tram gde thir nhat 16n hon gia tri cu thé, va gii thong tin chi béo th nhét
dén tram gbc th hai.

Théng tin chi béo thtr nhét dugc str dung dé chi bao rang UE phét hién rang
gia tri do ludong cda hoa ti€u dudng xubng dugc gui boi tram gde thir nhat 16n
hon gia tri cu thé.

S1103. Tram gdc thir hai thu thong tin chi bao thi nhét dugc gt boi UE.

Tram géc th(t hai c6 thé cu thé 13 dia chi mat phéng diéu khién hodc dia chi
mit phang ngudi ding cta UE. Pidu nay khong bi gi6i han cu thé theo phuong
4n nay cta sang ché.

S1104. Tram gbc tht hai giri ban tin hudng dan thir nhat dén tram gbc tha
nhét.

Ban tin huéng dan tht nhat duoc sir dung dé hudng dan tram gbc thir nhat
thay d6i khoang thoi gian va/hodc mau dé guri thong tin duong xubng.

S1105. Tram gbc thir nhat thu ban tin huéng dan thi nhét, va gui thong tin
dudng xudng bing cach st dung khoang thoi gian th hai theo miu thtr nhét,
hodc bang cach st dung khoang thoi gian thir nhét theo mau thir hai, hodc bang
cach st dung khoang thoi gian tht hai va theo mau thit hai.

S1106al. Tram gdc thir nhit gii ky hidu nhan dang ctia khoang thoi gian
tht hai va/hodc ky hiéu nhan dang ctia mau thit hai dén tram géc th hai.

S1106a2. Tram gbc thi hai thu ky hiéu nhan dang ctia khoang thoi gian tha
hai va/hoac ky hiéu nhan dang ctia mau thir hai.

S1107. Tram gbc thir hai giri ban tin huéng dan thi hai dén UE.

Ban tin hudng dan thir hai dugc st dung dé chi béo rang khoang thoi gian

va/hodc mau duoc sir dung béi tram gbe thir nhat dé gii thong tin dudng xudng
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duoc thay dbi, va ban tin hudng din thi hai mang ky hiéu nhan dang cua
khoang thoi gian thr hai va/hodc ky hiéu nhan dang ctia mau thir hai.

Tt hon 13, tram gbc thtr hai c6 thé g, cung lic, ban tin huéng dan dén
UE khéc dugce pht séng boi tram gbe thir nhat, dé théng bao cho UE khac rang
khoéang thdi gian va/hodc mau duge sir dung boi tram gbe thir nhat dé gui thong
tin duong xubng duoc thay dbi. Tuc 13, phuong phap truyén thong tin duong
xudng duoc d& xuét theo phuong 4n ndy clia sang ché c6 thé con bao gdm budc:
gui, boi tram géc thir hai, ban tin huéng dan dén it nhat mot UE thu nhét duoc
pht séng boi tram gde thi nhat.

S1108. UE thu ban tin hudéng dan thir hai, va thu nhan, theo ban tin hudng
dan tht hai, khoang thoi gian va mau ma duoc st dung béi tram gbc thtr nhat dé
giri théng tin dudng xudng.

Cu thé 13, d6i véi qua trinh ma trong d6 UE thu nhén, theo ban tin huéng
dan thir hai, khoang thoi gian va mau ma dugc st dung bdi tram géc thtr nhat dé
gri théng tin dudng xudng, dua vao phan mé ta c6 lién quan theo phuwong an
trugc cua sang ché, va chi tiét khong duge mé ta lai theo phuong 4n nay cla
sang ché.

S1109. UE thu, theo khoang thoi gian va mau, thong tin dudng xubng dugc
giri boi tram gbe thir nhét.

S1110al. UE gui thong tin chi béo thir hai dén tram gbc thit hai.

Théng tin chi bao thir hai dugc st dung dé chi bao rang UE d3 truy cép
tram gbc thir nhét.

S1110a2. Tram gdc th hai thu thong tin chi bo thir hai duoc gti béi UE.

S1110a3. Tram gbc thir hai gui ban tin hudéng dan thir ba dén tram gbc thir
nhét.

Ban tin hudng dan thir ba dugc st dung dé hudng dan tram goc thir nhét
giri thong tin duong xudng & diém thoi gian dugc thiét 1ap trude bang cach sir
dung khoéang thoi gian tht nhat theo mau thir nhét.

S1110a4. Tram gbc tht nhit thu ban tin huéng dan tht ba, va gui théng tin
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dudng xudng & diém thoi gian dugc thiét 1ap trude bang cach st dung khoang
thoi gian thir nhat theo mAu thir nhét.

Ngoai ra, nhu dugc thé hién trén FIG.1 1(b), sau budc S1105, va trude bude
S1107, phuong phap bao gdm cac bude tir S1106b1 dén S1106b4.

S1106b1. Tram gbc thi hai gtri ban tin yéu cau dén tram gdc thir nhat.

Ban tin yéu cdu duogc sit dung dé yéu cu thu nhan ky hiéu nhan dang cta
khoang thoi gian thir hai va/hodc ky hiéu nhan dang ctia mau thit hai.

S1106b2. Tram gbc thir nhét thu ban tin yéu cau.

S1106b3. Tram gdc tht nhat giri ban tin phan hdi yéu ciu dén tram gbc thir
hai.

Ban tin phan hdi yéu cau mang ky hiéu nhan dang ctia khoang thoi gian tha
hai va/hoac ky hiéu nhan dang cua mau th hai.

S1106b4. Tram gbc thtr hai thu ban tin phan hdi yéu cau, va thu nhan
khoang thoi gian thtr hai va/hoic ky hiéu nhan dang ctia mau thit hai theo ban tin
phan héi yéu cau.

Ngoai ra, nhu dugc thé hién trén FIG.11(b), sau budc S1109, phuong phép
bao gdm céac bude S1110b1 va S1110b2.

S1110b1. Tram géc thi hai giri ban tin huéng dan tha tu dén tram gbc thi
nhét.

Ban tin hudng dan tht tu duoc sir dung dé hudng din tram gbc thir nhat gui
théng tin dudng xubng bang cach sir dung khoang thoi gian thir nhét theo mau
thir nhét sau thoi gian duoc thiét 1ap trude.

S1110b2. Tram gdc thir nhit thu ban tin hudng dan tht tu, va gl thong tin
dudng xudng bang cach st dung khoang thoi gian thir nhat theo miu thi nhét
sau thoi gian dugc thiét lap trude.

Bing cach st dung phuong phap truyén thong tin dudng xudng dugc dé
xuét theo phurong 4n nay cta sang ché, theo mot khia canh, khac véi k¥ thuat da
biét, tram gbc khong guri thong tin dudng xubng bang cach st dung khoang thoi

gian ¢ dinh hodc theo miu cb dinh (ngay ca khi tram gdc gui thong tin duong
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xudng bing céach sir dung tai nguyén tan s thoi gian cb dinh), nhung thay d6i
khoang thoi gian va/hodc mau dé gui théng tin duong xudng, dé gui thong tin
dudng xudng bing cach st dung twong dbi nhiéu céc tai nguyén tan sé thoi gian.
Theo cach nay, sau khi xdc dinh rang tram gbc thay doi khoang thoi gian
va/hodc mau dé giri thoéng tin dudng xubng, UE c6 thé thu théng tin duong
xubng dung thoi diém, va thiét 1ap két ndi khong day véi tram gbc mot cach
nhanh chéng theo théng tin dudng xudng. Do dé, duoc so sanh véi k§ thuat da
biét, béi cac cach thic ctia phuong phap truyén théng tin dudng xudng dugc dé
xuét theo phuong 4n nay cua sang ché, co thé duoc dam bao rang UE c6 thé thu
nhan thong tin dudng xubng ding thoi diém, va con cé thé thiét lap két ndi
khéng day véi tram gbc mot cach nhanh chéng, tir d6 giam thoi gian dé UE truy
cip vao mang, va con nang cao trai nghiém nguoi dung. Theo khia canh khic,
trong phuong phap truyén thong tin duong xubng dugc d& xuit theo phuong an
nay cua sang ché, sau khi UE truy c4p tram gbc hodc sau mot khoang thoi gian
ctia thoi gian, tram gbc giri thong tin duong xubng bang cach st dung tuong déi
it c4c tai nguyén tan sb thoi gian, dé viéc giri cac phan du cta thong tin duong
xudng c¢6 thé dugc giam, nhiéu tai nguyén tan s thoi gian hon duoc sir dung dé
gui dit liéu, va hon nita, luu lugng duong xubng va st dung tai nguyén duong
Xuéng duoc nang cao. Do do6, dugc so sanh véi ky thuat da biét, béi cac cach
thitc ctia phuong phép truyén théng tin duong xubng dugc dé xuit theo phuong
4n nay cua sang ché, cac phan dau dugc sir dung boi tram gbc dé guri thong tin
dudng xubng c6 thé duge giam di, luu lugng dudng xubng c6 thé duoc ning cao,
va hon nira st dung tai nguyén dudng xudng c6 thé dugc nang cao.

Toéom lai, duoc so sanh voi k¥ thuat da biét, boi cac cach thuc cla phuong
phap truyén thong tin duong xudng dugc dé xuét theo phuong 4n nay cla sang
ché, c6 thé duge dam bao rang UE c¢6 thé thu nhan thong tin dudng xudng ding
thoi diém, va con c6 thé thiét 1ap két ndi khong day véi tram gbc mot cach
nhanh chéng, tir d6 giam thoi gian dé UE truy cép vao mang, va con nang cao
trai nghiém ngudi ding. Cung lic, cac phan dau dugc sir dung boi tram gbe dé

giri thong tin dudng xudng ¢ thé dugc giam di, luu lugng duong xubng c6 thé

-48-



31073

duoc nang cao, va sir dung tai nguyén dudng xubng c6 thé duogc nang cao.

Nhu duge thé hién trén FIG.12, phuong an khac cta sang ché dé xuét
phuong phap truyén théng tin dudng xubng.

S1201. Tram gbc thtr nhét giri théng tin duong xudng bing cach st dung
khoang thoi gian thir nhit theo mau thir nhét.

$1202. Tram gbc thi nhét giri tin hidu hoa tiéu dén UE.

S1203. UE thu tin hiéu hoa tiéu dugc gui bdi tram géc tht nhit, va do
ludng tin hidu hoa tiéu duoc gii boi tram gbe thir nhat.

S1204. UE phat hién ring gia tri do ludng cua tin hidu hoa tiéu dugc glri
béi tram gdc th(r nhét 16n hon gia tri cu thé, va UE gui thong tin chi bao dén
tram gdc thtr nhét.

Théng tin chi bdo dugc sir dung dé chi bao rang UE phat hién rang gia tri
do luong cua tin hiéu hoa ti€éu dugc giri bdi tram gbc thir nhat 16n hon gia tri cu
thé. Gia tri do luong co thé cu thé 1a cuong do tin hiéu, chét luong tin hi€u, hodc
CQI. Didu nay khéng bi giéi han cu thé theo phuong 4n nay clia sang ché.

S1205. Tram gbc thi nhat thu thong tin chi bdo dugc gti béi UE, va gli
théng tin dudng xudng biang cach sir dung khoang thoi gian thir hai theo mau
thtt nhit, hodc bing cach st dung khoang thdi gian th nhét theo mau th hai,
hodc bang cach sir dung khoang thoi gian thir hai va theo mau thit hai.

Khoang thoi gian thir hai ngén hon khoang thoi gian thir nhét, va cac ky tu
OFDM dugc chiém gift béi mau thi hai 1a nhidu hon cac ky tu OFDM dugc
chiém giit bdi mau thir nhét.

S1206. UE thu nhén, theo thong tin cdu hinh dugc luu tri trude, khoang
thoi gian va mau ma duoc st dung boi tram gbe thir nhét dé guri thong tin duong
xubng.

Ttc 1a, sau khi phat hién réng gia tri do ludng cua tin hi€u hoa ti€u duoc
gti boi tram gde thir nhét 16n hon gia tri cu thé, va g thong tin chi bao dén
tram gbc thir nhét, UE xem xét ring tram gbc thir nhat thay d6i khoang thoi gian

va/hodc mau dé guri thong tin dudng xudng, va thu nhén, theo thong tin cdu hinh
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duoc luu trit trude, khoang thoi gian va/hodc mau ma dang duogc sit dung boi
tram gdc thir nhat dé gui thong tin duong xudng.

Cu thé 13, phia tram gdc va phia UE c6 thé chép nhén trude rang phia tram
gbc thay dbi chi khoang thoi gian dé guri thong tin dudng xudng, hodc phia tram
gbe thay d6i chi mAu dé gui thong tin dudng xubng, hodc phia tram gdc thay do6i
ca khoang thoi gian va mau dé gui thong tin duong xubng va phia tram gbc va
phia UE chép nhan khoang thoi gian va mau duge thay d6i ma dugc st dung boi
phia tram gdc dé gui théng tin duong xuéng. Theo cach nay, UE c6 thé nhan biét,
theo thong tin cAu hinh duoc luu trit truée, khoang thoi gian va miu ma dang
dugc sir dung boi tram gbe dé guri thong tin duong xubng.

S1207. UE thu, theo khoang thoi gian va mau, thong tin dudng xubng duoc
giri boi tram gde thir nhat.

S1208. Sau khi UE truy cap tram gbc th nhit, tram gbc thir nhit giri thong
tin dudng xubng & diém thoi gian dugc thiét 1ap truéc bang cach s dung
khoang thoi gian thir nhat theo mau thi nhét, hodc gui thong tin dudng xubng
bang cach st dung khoang thoi gian tht nhét theo mau thtr nhit sau thoi gian
duoc thiét 1ap trude.

Bing cach st dung phuong phép truyén thong tin dudng xudng dugc dé
xuét theo phuong an nay clia sang ché, theo mot khia canh, khac véi ki thuat da
biét, tram gdc khong giri théng tin duong xubng bang cach str dung khoang thoi
gian ¢b dinh hoic theo mau c¢b dinh (ngay cé khi tram gbc gui théng tin duong
xubng bang cach sir dung tai nguyén tan sb thoi gian ¢b dinh), nhung thay d6i
khoang thoi gian va/hoic mau dé gui thong tin duong xubng, dé gui thong tin
dudng xudng bang cach sir dung tuong d6i nhiéu cac tai nguyén tan sb thoi gian.
Theo cach nay, sau khi xdc dinh ring tram gbc thay dbi khoang thoi gian
va/hodc mau dé giri thong tin dudng xudng, UE co thé thu théng tin dudng
xubng dung thoi diém, va thiét 1ap két ndi khong day véi tram gbc mot cach
nhanh choéng theo thong tin duong xubng. Do d6, duoc so sanh véi ky thuat da
biét, bdi cac cach thic ctia phuong phap truyén thong tin dudng xubng dugc dé

xut theo phuong an ndy cta sang ché, c6 thé dugc dam bao rang UE c6 thé thu
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nhan thong tin dudng xudng dung thoi diém, va con cb thé thiét 1ap két ndi
khéng diy véi tram gdc mot cach nhanh chong, tir d6 giam thoi gian dé UE truy
cép vao mang, va con nang cao trai nghi€ém nguoi dung. Theo khia canh khac,
trong phuong phap truyén thong tin dudng xudng duoc dé xuét theo phuong an
nay cta sang ché, sau khi UE truy cip tram gdc hodc sau mot khoang thoi gian
ctia thoi gian, tram gdc giri théng tin dudng xudng bang cach sir dung tuong dbi
it cac tai nguyén tan sb thoi gian, dé viée gui cac phan dau cia thong tin duong
xudng c6 thé duoc giam, nhiéu tai nguyén tAn sb thoi gian hon duoc st dung dé
gui dit liéu, va hon nita, luu luong duong xubng va st dung tai nguyén dudng
xubng dugc nang cao. Do d6, dugc so sanh véi k§ thuét da biét, bdi cac cach
thirc ciia phuong phap truyén thong tin duong xudng duoc d& xuit theo phuong
4n ndy cla sang ché, cac phan dau duoc st dung boi tram gbc dé gui théng tin
dudng xubng c6 thé duge giam di, luu lugng dudng xubng co thé dugc nang cao,
va hon nira st dung tai nguyén duong xudng c6 thé dugc nang cao.

Tom lai, duoc so sanh véi ki thuét da biét, boi cac cach thic ciia phuong
phap truyén thoéng tin duong xubng duoc d& xuit theo phuong 4n nay cia sang
ché, c6 thé dugc dam bao rang UE c6 thé thu nhan thong tin duong xubng ding
thoi diém, va con c6 thé thiét 1ap két nbi khong day véi tram gbc mot cach
nhanh choéng, tir d6 giam thoi gian dé UE truy cip vao mang, va con ning cao
trai nghiém ngudi dung. Cung lic, cac phan diu duge st dung béi tram gbe dé
giri thong tin dudng xudng cd thé duoc giam di, luu luong dudng xubng co thé
duogc ndng cao, va str dung tai nguyén duong xudng c6 thé duoc nang cao.

Nhu duge thé hién trén FIG.13, phuong 4n khéc ctia sang ché dé Xudt tram
gbc thtr nhét 130, bao gdm bd giri 1301 va bd xé4c dinh 1302.

Bo gii 1301 dugc cdu hinh dé gii théng tin duong xubng bang cach st
dung khoéang thdi gian thi nhat theo mau thir nhét.

Bo x4c dinh 1302 duoc ciu hinh dé x4c dinh thay dbi khoang thoi gian
truyén va/hodc mau truyén cta thong tin duong xubng.

Bo giri 1301 con duoc ciu hinh dé giri théng tin duong xubng bang céch sir

dung khoang thoi gian thit hai theo miu thir nhét, hodc bing cach st dung
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khoang thoi gian thir nhét theo mau thr hai, hodc bang cach st dung khoang
thoi gian thtr hai theo mau thir hai khi bo xac dinh 1302 x4c dinh dé thay doi
khoéang thoi gian truyén va/hodc mau truyén cia théng tin dudng xudng.

Khoang thoi gian tht hai ngin hon khoang thoi gian tht nhét, va cac ky tu
OFDM duogc chiém gitt boi miu tht hai 14 nhiéu hon cac ky tu OFDM duoc
chiém git boi mAu thtr nht.

Cu thé 14, thong tin dudng xudng c6 thé bao gém tin hiéu chung duong
xudng va/hodc mot phan hodc tit ca thong tin chung dudng xudng.

Hon nita, nhu duge thé hién trén FIG.14, tram géc thtt nhét 130 dugc dé
xudt theo phuong 4n nay ciia sing ché ¢6 thé con bao gdm bd phat hién 1303 va
bd thu 1304.

B6 phat hién 1303 duoc ciu hinh dé phat hién xem liéu gié tri do ludng ctia
hoa tiéu dudng xudng dugc giri boi UE 16n hon gia tri cu thé.

B thu 1304 duoc cu hinh dé thu ban tin huéng dan 1an can, thir tu truy
cap, hodc tin hiéu yéu cu 1ap lich ma dugc gui bdi UE.

B6 thu 1304 con duge cu hinh dé thu ban tin huéng dan thi nhit duoc gui
béi tram gbc thr hai, trong d6 ban tin huéng dan thu nhat duge st dung dé
huéng din tram gdc thir nhit 130 thay dbi khoang thoi gian truyén va/hodc miu
truyén cta thong tin dudng xudng.

B6 x4c dinh 1302 duoc cdu hinh cu thé dé: sau khi xac dinh réng diéu kién
duoc thiét 1ap truée dugce théoa man, xac dinh dé thay dbi khoang thoi gian
truyén va/hodc mau truyén cia thong tin duong xudng, trong do6 didu kién dugc
thiét 1ap trudc bao gdm bo phét hién 1303 phat hién rang gia tri do luong cia
hoa tiéu dudng xudng dugc gii béi UE 16n hon gia tri cu thé, hodc bd thu 1304
thu ban tin huéng dan lan cin, tht tu truy cap, hodc tin hiéu yéu cau 1ap lich
duoc giri boi UE, hodc bd thu 1304 thu ban tin huéng dan thi nhét duoc giri boi
tram gbc thr hai.

Tt hon 14, trong tram gbc thir nhat 130 duoc dé xuit theo phuong an nay

ctia sang ché, bd giri 1301 con duge cdu hinh dé: sau khi gii théng tin dudong
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xudng, sau khi UE truy cdp tram gbc thi nhat 130, giri thong tin dudng xubng &
diém thoi gian duoc thiét 1ap trudce bang cach sir dung khoang thoi gian thi nhét
theo mAu tht nhit, hodc g thong tin dudng xudng bang cach st dung khoang
thoi gian thr nhit theo mau thir nhét sau thoi gian dugc thiét 1ap trude.

Tt hon 14, trong tram gbc thtr nhat 130 dugc dé xuit theo phuong an nay
ctia sang ché, bd giri 1301 con duoc céu hinh dé: khi didu kién duoc thiét lap
trude 12 bo thu 1304 thu ban tin huéng dan thir nhit duoc giri boi tram gbe thi
hai, sau khi bd gti 1301 gui thong tin dudong xubng, gui ky hiéu nhan dang cua
khoang thoi gian thtr hai va/hodc ky hiéu nhan dang ctia mau thi hai dén tram
gbc thi hai; hodc bd thu 1304 con dugc cau hinh dé: khi didu kién dugc thiét lap
truée 12 bo thu 1304 thu ban tin hudng dan thir nhit duoc gl boi tram gbc thi
hai, sau khi b gui 1301 gui thong tin duong xuéng, thu ban tin yéu cau dugc
giri béi tram gbe thir hai, trong d6 ban tin yéu cau duoc sir dung dé yéu cau thu
nhéin ky hiéu nhan dang cta khoang thoi gian th hai va/hodc ky hiéu nhén dang
ctia mau thr hai; va bd giri 1301 con duoc chu hinh dé guri ban tin phan hdi yéu
cau dén tram gbc thir hai, trong d6 ban tin phan hdi yéu cau mang ky hiéu nhan
dang cta khoang thoi gian tht hai va/hodc ky hiéu nhan dang ctia mau tht hai.

Tt hon 14, trong tram gbc tht nhat 130 dugc dé xuét theo phuong 4n nay
cla sang ché, bd giri 1301 con duge chu hinh dé: khi didu kién duoc thiét 1ap
truge 1a bd phét hién 1303 phat hién rang gia tri do ludng clia hoa tiéu dudng
xuéng dugc gui boi UE 16n hon gid tri cu thé, hodc bo thu 1304 thu ban tin
hudng dan 1an cén, tht tu truy cap, hodc tin hiéu yéu cau 1ap lich dugc gt boi
UE, sau khi gti théng tin dudng xubng, giri ban tin huéng dan tha hai dén UE,
trong d6 ban tin huéng dan tht hai dugc st dung dé chi bao rang khoang thoi
gian va/hodc mau dugc st dung bdi tram gbc thr nhat 130 dé gui théng tin
dudng xudng dugc thay dbi.

Mot céch tiy chon, trong tram gbc thir nhit 130 dugc dé xuét theo phuong
4n nay cla sang ché, ban tin huéng dan thtr hai mang ky hiéu nhan dang cta
khoang thoi gian thir hai va/hodc ky hiéu nhan dang clia mau thir hai.

Mot cach tiy chon, trong tram gdc thir nhat 130 dugc dé xuét theo phuong
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4n nay cia sang ché, bd giri 1301 con dugc cAu hinh dé: sau khi gii thong tin
dudng xudng, giri ban tin hudng dan thir hai dén it nhit mot UE tht nhat dugc
pht séng bai tram gde thi nhét 130.

Khéc v6i k§ thudt da biét, bang cach st dung tram gbc tht nhat dugc dé
xuét theo phuong 4n nay cta sang ché, tram gbc thir nhat khong giri thong tin
duong xudng bing cach st dung khoang thoi gian ¢6 dinh hodc theo mau ¢
dinh, ma g thong tin duong xubng bang cach st dung twong déi nhiéu cac tai
nguyén tan sd thoi gian khi xac dinh dé thay dbi khoang thoi gian truyén
va/hodc mau truyén cua thong tin dudng xudng (néu UE sir dung tai nguyén ctia
tram gbc thtr nhét), dé UE c6 thé thu thong tin dudong xubng dang thoi diém, va
thiét 1ap két nbi khéng day véi tram gbc thir nhat mot cach nhanh chéng theo
thong tin dudng xudng. Do d6, dugc so sanh véi k¥ thuat da biét, bdi cac cach
thirc cta tram gdc thir nhat dugce dé xuit theo phuong 4n nay clia sang ché, ¢6
thé duoc dam bao rang UE c6 thé thu nhéan thong tin duong xubng dang thoi
diém, va con c6 thé thiét 1ap két ndi khong day véi tram gbc mot cach nhanh
chong, tir d6 giam thoi gian dé UE truy cdp vao mang, va con nang cao trai
nghiém ngudi dung.

Nhu duge thé hién trén FIG.15, phuong 4n khéc clia sang ché dé xuat tram
gbc thir hai 150, bao gdm bd thu 1501 va bo gii 1502.

B6 thu 1501 duogc cdu hinh dé thu théng tin chi bao duoc glri boi UE, trong
d6 thong tin chi bao duogc st dung dé chi bao rang UE phat hién ring gia tri do
ludng cua hoa tiéu dudng xudng duoc gii béi tram goc thi nhat 16n hon gid tri
cu thé.

Bo giri 1502 duoc cdu hinh dé: sau khi bd thu 1501 thu thong tin chi bao
dugc gui boi UE, gtri ban tin hudng dan thr nhit dén tram géc thtr nhét, trong
d6 ban tin huéng dan tht nhit duoc sir dung dé hudng dan tram géc thir nhét
thay ddi khoang thoi gian va/hodc miu dé gii thong tin duong xudng.

Bo gii 1502 con duge ciu hinh dé gui ban tin huéng din thar hai dén UE,
trong d6 ban tin huéng dan thi hai dugc st dung dé chi béo rang khoang thoi

gian va/hodic miu duoc sit dung béi tram gdc thir nhat dé gui thong tin dudng

-54-



31073

xubng duoc thay d6i.

Théng tin dudng xudng cu thé bao gém tin hiéu chung dudng xubng
va/hodc mot phan hodc tt ca thong tin chung dudng xubng.

Hon nira, nhu duge thé hién trén FIG.16, tram géc tht hai 150 duge dé
xuét theo phuong 4n nay cua sang ché ¢6 thé con bao gdbm b thu nhan 1503.

B6 thu nhan 1503 duoc cdu hinh dé: sau khi bd giri 1502 giri ban tin huéng
dan thir nhat dén tram gdc thir nhat, trudce khi bd giri 1502 giri ban tin huéng dan
thtr hai dén UE, thu nhén ky hiéu nhin dang clia khoang thoi gian thir hai
va/hodc ky hiéu nhan dang ctia mau thi hai, trong d6 khoang thoi gian thir hai la
khoang thoi gian truyén dugc thu nhén sau khi tram géc thir nhét thay ddi
khoang thoi gian dé giri thong tin duong xudng, va mau thtr hai 1a mau truyén
duge thu nhén sau khi tram gdc thir nhét thay d6i mau dé gui thong tin duong
xudng.

Tét hon 1, trong tram gdc thir hai 150 dugc dé xudt theo phuong an nay
cua sang ché, bo thu nhan 1503 duoc cAu hinh cu thé dé: thu ky hiéu nhan dang
ctia khoang thoi gian thtr hai va/hodc ky hiéu nhan dang clia mau thr hai ma
duogc guri boi tram géc thir nhat; hoic gui ban tin yéu ciu dén tram géc thir nhat,
trong d6 ban tin yéu ciu duoc sir dung dé yéu cau thu nhan ky hiéu nhan dang
ctia khoang thoi gian thi hai va/hodc ky hiéu nhan dang ctia mau th hai; va thu
ban tin phan hdi yéu ciu duoc ghi béi tram gbc thr nhit, va thu nhan ky hiéu
nhan dang cta khoang thoi gian thi hai va/hodc ky hiéu nhan dang cua mau thi
hai theo béan tin phan hdi yéu cau, trong d6 ban tin phan hdi yéu cau mang ky
hiéu nhan dang ctia khoang thoi gian th hai va/hodc ky hiéu nhan dang cua mau
th(r hai.

Tt hon 13, trong tram gdc thir hai 150 duge dé xuét theo phuong an niy
ctia sang ché, bo gii 1502 con duoc ciu hinh dé: sau khi giri ban tin huéng din
thr nhét dén tram gdc thi nhét, giri ban tin hudéng dan thir hai dén it nhat mot
UE th(r nhit duoc pht séng boi tram gde thir nhat.

Theo phuong an ndy ctia sang ché, sau khi thu théng tin chi bao dugc giri

béi UE, tram géc thtr hai giri ban tin hudng din tha nhit dén tram géc thtr nhét,
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dé huéng dan tram gbe thir nhét thay dbi khoang thoi gian va/hodc mau dé giri
thong tin duong xudng. Theo cach nay, sau khi thu ban tin huéng dan dugc gt
béi tram gbe thir hai, tram gbc thir nhit c6 thé x4c dinh rang khoang thoi gian
truyén va/hodc mau truyén cia théng tin duong xubng cin duoc thay ddi, con
thay d6i khoang thoi gian truyén va/hoic mau truyén cta thong tin duong xudng,
va gt théng tin dudng xudng bang cach st dung tuong d6i nhiéu tai nguyén tan
s6 thoi gian, dé UE c6 thé thu thong tin dudng xudng dung thoi diém va thiét lap
két ndi khong day véi tram gdc th nhat mot cach nhanh chéng theo thong tin
duong xubng. Do dé, dugc so sanh véi ki thuat da biét, boi cac cach thic cua
tram gdc th hai dugc dé xuét theo phuong an ndy cia sang ché, c6 thé duoc
dam béo rang UE c6 thé thu nhan thong tin dudng xubng dung thoi diém, va con
c6 thé thiét 1ap két nbi khong day véi tram gbc thtr nhat mét cach nhanh chéng,
tir d6 giam thoi gian dé UE truy cdp vao mang, va con nang cao trai nghiém
nguoi dung.

Nhu duge thé hién trén FIG.17, phuong 4n khac clia séng ché dé xuit UE
170, bao gdm b xé4c dinh 1701, bd thu nhan 1702, va bo thu 1703,

B0 xac dinh 1701 duogc cAu hinh dé xac dinh réng tram géc tht nhét thay
d6i khoang thoi gian va/hodc mau dé gii thong tin duong xubng.

B6 thu nhan 1702 dugc cau hinh dé thu nhan khoang thoi gian va mau ma
duoc st dung boi tram gde thi nhat dé giri thong tin duong xubng.

B6 thu 1703 dugc ciu hinh dé thu, theo khoang thoi gian va mau, thong tin
dudng xudng dugc gui béi tram gbc thir nhét.

Thong tin duong xubng cu thé bao gdm tin hiéu chung dudng xudng
va/hodc mdt phan hodc tat ca théng tin chung dudng xubng.

Hon nfta, nhu duoc thé hién trén FIG.18, UE 170 duogc dé xuét theo
phuong 4n nay cta sang ché c¢6 thé con bao gdm bd phat hién 1704,

B6 phat hién 1704 dugc cu hinh dé phat hién xem liéu gia tri do luong ciia
hoa tiéu dudng xubng dugce gii béi tram gdc thir nhit c6 16n hon gia tri cu thé

hay khong, xem liéu thong tin ddu van tay duoc thu nhan béi UE 170 c6 khép
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v6i thong tin diu van tay dugc luu trit trude hay khong, va xem liéu thong tin vi
tri dia ly cua vi tri hién tai cia UE 170 cé khdp véi thong tin vi tri dia 1y dugc
Iuu trit trude hay khong.

B6 thu 1703 con dugc cdu hinh dé thu ban tin huéng dan duoc gui boi tram
gbc thir nhat hodc tram gbc thit hai, trong d6 ban tin huéng dan dugc st dung dé
chi bédo rang khoang thoi gian va/hodc miu dugce st dung béi tram gdc thi nhéat
dé gl thong tin duong xudng duoc thay doi.

Bo xac dinh 1701 dugc cu hinh cu thé dé: sau khi xac dinh réng diéu kién
duoc thiét lap trudc dugc thda man, xéc dinh rr?mg tram géc thr nhét thay dbi
khoéang thoi gian va/hodc mau dé g thong tin duong xubng, trong d6 diéu kién
duogc thiét 1ap trude bao gdm bd phét hién 1704 phat rang gia tri do ludng cla
hoa tiéu dudng xubng dugc gii bdi tram gde thir nhat 16n gia tri cu thé, hoic
thong tin du van tay dugc thu nhan bai UE 170 khép véi thong tin déu vén tay
duogc luu trir trude, hodc thong tin vi tri dia ly cta vi tri hién tai caa UE 170
khép vai thong tin vi tri dia 1y duge luu trit trude, hodc b thu 1703 thu ban tin
huéng dan duoc giri boi tram gbe thir nhat hodc tram gdc thir hai.

Hon nita, nhu duge thé hién trén FIG.19, UE 170 duoc dé xuét theo
phuong 4n nay cua sang ché cé thé con bao gdm bd giri 1705.

Bo gtri 1705 dugc cdu hinh dé: khi didu kién dugc thiét 1ap trudc 1a bo phat
hién 1704 phét hién rang gié tri do luong ctia hoa tidu dudng xubng dugc gui
bdi tram géc tht nhét 16n hon gia tri cu thé, hodc thong tin dAu van tay duogc thu
nhan boi UE 170 khép véi thong tin ddu van tay duoc luu trit trude, hodc thong
tin vi tri dia ly cta vi tri hién tai cia UE 170 khép véi thong tin vi tri dia ly duoc
luu trir trude, sau khi bd xac dinh 1701 xac dinh réng diéu kién dugc thiét lap
trudc duge thoéa man, ghi thong tin chi bao dén tram gbc thir nhat, trong dé
thong tin chi bao duoc sir dung dé chi bao rang bd phat hién 1704 phét hién rang
gia tri do ludng cta hoa tiéu dudng xudng duge gui boi tram gbc thir nhit 16n
hon gi4 tri cu thé, hodc thong tin d4u van tay dugc thu nhan bsi UE 170 khép
voi1 thong tin dAu van tay duogc luu trit trude, hoac thong tin vi tri dia ly cua vi tri

hién tai cia UE 170 khép véi thong tin vi tri dia ly dugc luu trit trude.
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Tét hon 13, trong UE 170 duoc dé xuét theo phuong 4n nay cua sang ché,
bd thu nhan 1702 dugc cdu hinh cu thé dé: khi didu kién dugc thiét 1ap trude 1a
bd phat hién 1704 phat hién rang gia tri do ludng ciia hoa tiéu duong xubng
duge giri béi tram gde thir nhat 16n hon gia tri cu thé, hodc théng tin ddu van tay
dugc thu nhan bdéi UE 170 khép véi thong tin diu van tay dugc luu trir trudec,
hodc thong tin vi tri dia ly cua vi tri hién tai cia UE 170 khdp véi thong tin vi tri
dia ly duogc luu trit trudce, thu nhan, theo thong tin cAu hinh dugc luu trit truéde,
khoang thoi gian va mau ma duoc st dung boi tram gbc thr nhat dé giri thong
tin dudong xubng.

Theo céch thtrc thuc hién ¢ thé, trong UE 170 dugc dé xuét theo phuong
an nay cua sang ché, bd thu nhan 1702 duoc ciu hinh cu thé dé: khi diéu kién
duoc thiét 1ap trudce 1a bd thu 1703 thu ban tin hudng dan duoc gui bdi tram géc
tht nhit hodc tram gbc thtr hai, x4c dinh rang ban tin huéng din mang chi
khoang thoi gian th hai, thu nhan khoang thoi gian thtr hai dugc mang trong
ban tin hudng dan, va thu nhan mau tht nhét theo thong tin cu hinh duge luu
trlr trude, trong d6 khoang thoi gian tha hai 1a khoang thot gian truyén duoc thu
nhén sau khi tram gdc tht nhit thay ddi khoang thoi gian dé giri thong tin dudng
xubng, va mau tht nhét 1a miu truyén dugc thu nhan truée khi tram gbe thu
nhit thay déi khoang thoi gian dé gui thong tin dudong xubng; va bo thu 1703
duoc ciu hinh cu thé dé thu, theo khoang thoi gian tht hai va mau tht nhét,
thong tin dudng xudng dugc giri boi tram gdce thir nhét.

Theo céch thie thue hién ¢6 thé, trong UE 170 duoc dé xuét theo phuong
an ndy cua sang ché, bo thu nhan 1702 duoc ciu hinh cu thé dé: khi diéu kién
duoc thiét 1ap trudce 1a bd thu 1703 thu ban tin hudng dan duogc gl béi tram géc
thr nhat hodc tram géc thr hai, xac dinh ré“mg ban tin hudng dan mang chi ky
hiéu nhin dang ctia mau tht hai, thu nhan mau tht hai theo ky hiéu nhan dang
ctia mAu thir hai, va thu nhén khoang thdi gian thtr nhét theo thong tin cdu hinh
duoc luu trit trudce, trong do mau tht hai 13 mau truyén duoc thu nhéan sau khi
tram gdc thir nhét thay ddi mau dé g thong tin duong xudng, va khoang thoi

gian thir nhat 14 khoang thoi gian truyén duoc thu nhan trude khi tram gbe thir
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nhéit thay d6i mau dé gui thong tin duong xudng; va b thu 1703 duge c4u hinh
cu thé dé thu, theo khoang thoi gian thtr nhit va mau thtr hai, théng tin duong
xubng dugc giri boi tram gdc thir nhét.

Theo céach thtrc thuc hién ¢6 thé, trong UE 170 dugc dé xuat theo phuong
an ndy cta sang ché, bo thu nhan 1702 duge cu hinh cu thé dé: khi diéu kién
duogc thiét 1ap trude 1a bo thu 1703 thu ban tin huéng dan dugc gl boi tram gbe
tht nhét hodc tram gbc thir hai, x4c dinh ring ban tin hudng din mang ky hiéu
nhén dang ctia khoang thoi gian thi hai va ky hiéu nhan dang ctia mau tht hai,
thu nhan ky hiéu nhan dang ctia khoang thoi gian thr hai va ky hiéu nhan dang
clia mau thir hai ma duoc mang trong ban tin hudng dan, va thu nhin miu tha
hai theo ky hiéu nhan dang ctia mau thit hai, trong d6 khoang thoi gian tha nhét
1a khoang thoi gian truyén duoc thu nhan sau khi tram gbc thir nhét thay doi
khoang thoi gian dé giri thong tin duong xudng, va mau thir hai 1a mau truyén
duge thu nhén sau khi tram gbc thr nhét thay ddi méu dé gui thong tin dudng
xubng; va bd thu 1703 duoc cdu hinh cu thé dé thu, theo khoang thoi gian thi
hai va mAu thi hai, thong tin duong xudng duogc gii bai tram gbc thir nhit.

Sau khi x4c dinh ring tram gdc thir nhét thay dbi khoang thoi gian va/hodc
mau dé giri théng tin dudng xudng, UE dugc dé xuét theo phuong 4n nay cia
sang ché thu nhan khoang thoi gian va mau ma dang duge st dung béi tram gbc
thtr nhit dé gui thong tin dudng xubng, va thu, theo khoang thoi gian va mau,
théng tin duong xudng dugc giri bdi tram gbc thir nhat. Do do, bang céch st
dung UE dugc dé xuét theo phuong 4n nay cla séng ché, tram gbc khong gui
théng tin dudng xudng bﬁng' cach st dung khoang thoi gian c¢d dinh hodc theo
mAu c¢b dinh (ngay ca khi tram gdc gui thong tin duong xubng bang cach str
dung tai nguyén tan sb thoi gian ¢ dinh), nhung thay dbi khoang thoi gian
va/hodc mau dé gui thong tin dudng xudng, dé giri thong tin dudng xudng bing
cach str dung tuong ddi nhidu cac tai nguyén tan s6 thoi gian. Theo cach nay, sau
khi x4c dinh rang tram gdc thay d6i khoang thoi gian va/hodc mau dé giri thong
tin dudong xudng, UE c6 thé thu thong tin duong xubng dung thoi diém, va thiét

1ap két nbi khong day véi tram gdc mot cach nhanh chéng theo thong tin dudng
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xuéng. Do d6, duoc so sanh vai ky thuat da biét, boi cac cach thire ctia UE duogc
dé xuét theo phuong 4n nay cua sang ché, c6 thé duoc dam béo ring UE c6 thé
thu nhan théng tin dudng xudng ding thoi diém, va con cd thé thiét 1ap két ndi
khéng day véi tram gbc mot cach nhanh chéng, tir d6 giam thdi gian dé UE truy
cép vao mang, va con nang cao trai nghiém nguoi dung.

Nhu dugce thé hién trén FIG.20, phuong 4n khac cia sang ché dé xuét tram
gdc thi nhat 200, bao gdm bd truyén 2001 va bd xtr ly 2002.

B6 truyén 2001 duogc ciu hinh dé gii théng tin duong xudng béng cach su
dung khoang thoi gian thtr nhét theo mau thir nhét.

B6 xir Iy 2002 duoc cdu hinh dé xac dinh thay d6i khoang thoi gian truyén
va/hodc mAu truyén cta thong tin dudng xudng.

B6 truyén 2001 con dugc cdu hinh dé guri thong tin duong xudng bang cach
sir dung khoang thoi gian thtr hai theo mau thit nhét, hodc béng cach st dung
khoang thdi gian thr nhét theo mAu tht hai, hodc bang cach st dung khoang
thoi gian thr hai theo mau thir hai khi bo xi ly 2002 xac dinh dé thay dbi
khoang thoi gian truyén va/hodc mau truyén cua théng tin dudng xudng.

Khoang thoi gian thir hai ngn hon khoang thoi gian thir nhét, va cac ky tu
OFDM dugc chiém gitt boéi mau thir hai 13 nhidu hon céc ky tu OFDM dugc
chiém gitr bi mau thir nhét.

Théng tin duong xubng cu thé bao gdém tin hiéu chung duong xubng
va/hodc mdt phan hoic tat ca thong tin chung duong xudng.

Hon nita, nhu dugc thé hién trén FIG.21, tram géc th nhat 200 dugc dé
xuit theo phuong 4n nay cta sang ché c6 thé con bao gdm b thu 2003.

Bo x{r 1y 2002 con duoc ciu hinh dé phét hién xem liéu gia tri do ludng clia
hoa tiéu dudng xubng duoc gui boi UE 16n hon gia tri cu thé.

B6 thu 2003 dugc cdu hinh dé thu ban tin hudng dan 1an can, thi tu truy
cap, hodc tin hiéu yéu cau lap lich ma dugc gui boi UE.

B6 thu 2003 con dugc ciu hinh dé thu ban tin hudng din thir nhat duoc gui

bsi tram gdc thtr hai, trong d6 ban tin hudéng dan thir nhit dugc st dung dé
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huéng dan tram gdc thir nhéat 200 thay ddi khoang thoi gian truyén va/hodc mau
truyén cua théng tin dudng xudng.

B6 xtr ly 2002 duoc cdu hinh cu thé dé: sau khi x4c dinh ring diéu kién
duoc thiét 14p trude dugc thoéa man, xac dinh dé thay dbi khoang thoi gian
truyén va/hodc mau truyén ciia thong tin dudng xubng, trong dé diéu kién duoc
thiét 14p trude bao gdm bd xir ly 2002 phat hién rang gia tri do ludng cla hoa
tiéu duong xubng duge gui béi UE 16n hon gid tri cu thé, hodc bd thu 2003 thu
ban tin huéng dan 1an can, th tu truy cp, hodc tin hiéu yéu cau lap lich duoc
gtri boi UE, hodc bd thu 2003 thu ban tin huéng dan thi nhét duoc gl boi tram
gbc thit hai.

Tt hon 13, trong tram gbc thir nhat 200 duge dé xuét theo phuong an nay
clia sang ché, bd truyén 2001 con duoc cAu hinh dé: sau khi gui thong tin duong
xubng, sau khi UE truy cap tram gbc thir nhét 200, gai thong tin dudng xubng &
diém thoi gian duoc thiét 14p trude bang cach st dung khoang thoi gian tha nhét
theo mAu thtr nhét, hodic gui théng tin duong xubng bing cach sir dung khoang
thoi gian thir nhét theo mau thir nhét sau thoi gian duge thiét 1ap trude.

Tt hon 13, trong tram gbc thi nhat 200 duge dé xuét theo phuong an nay
cua sang ché, bd truyén 2001 con duoc ciu hinh dé: khi diéu kién dugc thiét lap
trude 1a bd thu 2003 thu ban tin huéng dan thir nhit dugc gii béi tram goc thir
hai, sau khi gti thong tin dudng xubng, giri ky hiéu nhan dang cta khoang thoi
gian thr hai va/hodc ky hiéu nhan dang cua mau tht hai dén tram géc tht hai;
hodc b thu 2003 con duge cdu hinh dé: khi diéu kién duoc thiét 1ap trude 12 bo
thu 2003 thu ban tin huéng dan thir nhit dugce gii béi tram gbc thir hai, sau khi
gui thong tin dudng xubng, thu ban tin yéu cau duoc gl bdi tram gbc thtr hai,
trong d6 ban tin yéu cau dugc sir dung dé yéu cau thu nhan ky hiéu nhan dang
ctia khoang thoi gian thi hai va/hodc ky hiéu nhan dang ctia mau thit hai; va bd
truyén 2001 con duoc ciu hinh dé giri ban tin phan hdi yéu cu dén tram gbc thi
hai, trong d6 ban tin phan hdi yéu ciu mang ky hiéu nhan dang ctia khoang thoi
gian thir hai va/hoic ky hiéu nhan dang ctia mau thit hai.

Tt hon 13, trong tram gbc thtr nhit 200 duoc dé xuét theo phuong 4n nay
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ctia sang ché, bo truyén 2001 con duge cdu hinh dé: khi didu kién duoc thiét 1ap
trude 1a bd xtr Iy 2002 phat hién rang gia tri do ludng cia hoa tiéu dudng xudng
dugc gui béi UE 16n hon gid tri cu thé, hodc bd thu 2003 thu ban tin huéng dan
lan cén, thr tu truy cap, hodc tin hiéu yéu cau 1ap lich duoc gt boi UE, sau khi
giri thong tin dudng xudng, giri ban tin huéng dan thir hai dén UE, trong d6 ban
tin huéng dan thtr hai duoc sir dung dé chi bao rang khoang thoi gian va/hoic
mau dugc st dung béi tram gbe thir nhat 200 dé giri thong tin dudng xubng
dugc thay doi.

Mot cach tity chon, trong tram gbc thir nhat 200 duge dé xuét theo phuong
4n nay cta sang ché, ban tin huéng dan thr hai mang ky hiéu nhan dang cta
khoang thoi gian thir hai va/hodc ky hiéu nhan dang ctia mau thir hai.

Mot céch tiy chon, trong tram gdc thtr nhat 200 duoc dé xuét theo phuong
4n nay cua sang ché, b truyén 2001 con duoc cu hinh dé: sau khi gui thong tin
dudng xubng, giri ban tin huéng dan thi hai dén it nhat mét UE tha nhit duoc
pht séng boi tram gbe thir nhit 200.

Khac véi ki thut da biét, bing cach st dung tram gbc thw nhét duoc dé
xuét theo phuong 4n nay cua sang ché, tram gbc thi nhit khéng glri thong tin
dudng xudng bing cach sir dung khoang thoi gian c¢b dinh hodc theo miu cb
dinh, ma gti théng tin dudng xudng bang cach st dung tuong dbi nhiéu céc tai
nguyén tdn sé thoi gian khi xac dinh dé thay dbi khoang thoi gian truyén
va/hodc mau truyén cua thong tin dudng xudng (néu UE sir dung tai nguyén cta
tram gbc tht nhét), dé UE c6 thé thu thong tin duong xubng ding thoi diém, va
thiét 1ap két ndi khong diy vé6i tram gdc thir nhat mot cach nhanh chéng theo
thong tin duong xuéng. Do d6, dugc so sanh véi k¥ thuat da biét, boi cac cach
thite ctia tram gdc thtr nhit dugc dé xuét theo phuong 4n nay cia sang ché, co
thé duoc dam bao rang UE c6 thé thu nhan thong tin dudng xubng ding thoi
diém, va con c6 thé thiét 1ap két ndi khong day véi tram gbc mét cach nhanh
chong, tir d6 giam thoi gian dé UE truy cdp vao mang, va con ning cao trai
nghiém nguoi dung.

Nhu duge thé hién trén FIG.22, phuong 4n khéac cua sang ché dé xut tram
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gbc thtr hai 220, bao gdm b thu 2201 va bg truyén 2202.

B6 thu 2201 duge ciu hinh dé thu thong tin chi bao dugc gui boi UE, trong
d6 thong tin chi bao dugc sir dung dé chi bao rang UE phat hién rang gié tri do
ludng cua hoa tiéu dudng xudng duoc giri béi tram gbc thir nhét 16n hon gia tri
cu thé.

Bo truyén 2202 duoc cAu hinh dé: sau khi bo thu 2201 thu thong tin chi bao
dugc gtri boi UE, gl ban tin huéng dan tha nhét dén tram gdc thtr nhit, trong
d6 ban tin huéng dan thir nhat dugc sir dung dé huéng dan tram gdc thir nhat
thay d6i khoang thoi gian va/hoic mau dé giri thong tin dudng xudng.

Bo truyén 2202 con duge chu hinh dé g ban tin huéng dan thir hai dén
UE, trong d6 ban tin huéng dan thit hai duge st dung dé chi béo rang khoang
thoi gian va/hodc mau duogc st dung bdi tram gbc thir nhat dé giri thong tin
dudng xubng dugc thay dbi.

Cu thé 13, thong tin dudng xudng c6 thé bao gbém tin hiéu chung duong
xudng va/hodc mdt phan hodc tat ca thong tin chung duong xudng.

Hon nira, nhu dugc thé hién trén FIG.23, tram géc tha hai 220 dugc dé
xuét theo phuong 4n nay ciia sang ché co thé con bao gdm bd xir ly 2203.

B6 xir Iy 2203 duoc cAu hinh dé: sau khi bd truyén 2202 glri ban tin huéng
dan thr nhét dén tram gbc thir nhét, trude khi bd truyén 2202 giri ban tin huéng
d4n tht hai dén UE, thu nhéan ky hiéu nhan dang ctia khodng thoi gian tha hai
va/hodc ky hiéu nhan dang ctia mau thit hai, trong d6 khoang thdi gian thir hai 1a
khoang thoi gian truyén duoc thu nhén sau khi tram gbc thtr nhit thay dbi
khoang thoi gian dé gui thong tin duong xubng, va mau tha hai 1a mau truyén
duoc thu nhéan sau khi tram gbc thir nhét thay d6i mau dé gtri thong tin dudng
xudng.

Tét hon 13, trong tram gbc thtr hai 220 duoc dé xuét theo phuong an nay
ctia sang ché, bo xir Iy 2203 dugc cau hinh cu thé dé: thu ky hiéu nhan dang cua
khoang thdi gian thir hai va/hodc ky hiéu nhan dang ctia mau thr hai ma dugc

giri boi tram gbe thr nhat; hodc gui ban tin yéu cdu dén tram gdc thr nhat, trong
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d6 ban tin yéu cau dugc st dung dé yéu cdu thu nhan ky hiéu nhan dang cua
khoang thoi gian thi hai va/hodc ky hiéu nhan dang ctia mau thi hai; va thu ban
tin phan hoi yéu cau dugc gui bdi tram géc th(r nhat, va thu nhan ky hiéu nhan
dang ctia khoang thoi gian thtr hai va/hodc ky hiéu nhan dang ctia mau thir hai
theo ban tin phan hdi yéu cau, trong d6 ban tin phan héi yéu cau mang ky hiéu
nhén dang ctia khoang thoi gian thtr hai va/hodc ky hiéu nhan dang ctia mau tha
hai.

Tét hon 13, trong tram gdc thir hai 220 dugc dé xuét theo phuong 4n nay
cla sang ché, bd truyén 2202 con duoc c4u hinh dé: sau khi gui ban tin huéng
dan tht nhét dén tram gdc the nhat, giri ban tin huéng dan thir hai dén it nhét
mot UE thir nhét duge pht séng boi tram gbe thir nhét.

Theo phuong 4n ndy cia sang ché, sau khi thu thong tin chi bio duogc gt
boi UE, tram gbc tht hai giri ban tin huéng dan tha nhét dén tram gbc thir nhit,
dé hudéng din tram gdc thir nhat thay d6i khoang thoi gian va/hodc mau dé giri
théng tin dudng xudng. Theo cach nay, sau khi thu béan tin hudéng dan dugc gui
béi tram gbe th hai, tram gbc thir nhét c6 thé xac dinh riang khoang thoi gian
truyén va/hodc mAu truyén cua thong tin dudng xubng can duoc thay doi, con
thay dbi khoang thoi gian truyén va/hodic mau truyén ctia théng tin duong xudng,
va gui thong tin dudng xubng bing cach st dung tuong dbi nhiéu tai nguyén tan
s6 thoi gian, dé UE ¢6 thé thu thong tin duong xubng ding thoi diém va thiét 1ap
két ndi khong day véi tram gdc thir nhat mot cach nhanh chéng theo thong tin
duong xubng. Do d6, dugc so sanh véi k§ thuat da biét, boi cac cach thic cla
tram gdc thir hai duge dé xuét theo phuong 4n nay cua sang ché, co thé duoc
dam bao rang UE c6 thé thu nhén théng tin duong xubng ding thoi diém, va con
c6 thé thiét 1ap két ndi khong day véi tram gbe thir nh4t mot cach nhanh chéng,
tir 46 giam thoi gian d& UE truy c4p vao mang, va con ning cao trai nghiém
nguoi dung.

Nhu duge thé hién trén FIG.24, phuong an khac clia sang ché dé xuit UE
240, bao gdbm bo xtr Iy 2401 va b thu 2402.

Bo xur Iy 2401 duoc ciu hinh dé x4c dinh ring tram gdc tht nhét thay dbi
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khoang thoi gian va/hodc mau dé g thong tin dudng xubng.

Bo xir Iy 2401 con dugce cau hinh dé thu nhan khoang thoi gian va miu ma
dugce sir dung boi tram gbe thir nhit dé giri thong tin duong xudng.

Bo thu 2402 dugc cAu hinh dé thu, theo khoang thoi gian va mau, thong tin
dudng xudng duoc giri béi tram gbc thir nhét.

Cu thé 13, thong tin dudng xudng c6 thé bao gdm tin hiéu chung dudng
xubng va/hodc mot phan hoic tat ca thong tin chung dudng xubng.

Tt hon 14, trong UE 240 duoc d& xuét theo phuong 4n nay clia séng ché,
bd xtr Iy 2401 con duoc ciu hinh dé phat hién xem liéu gié tri do ludong cla hoa
tiéu dudong xubng dugc giri béi tram gbc thtr nhit ¢6 16n hon gia tri cu thé hay
khéng, xem liéu thong tin dau van tay dugc thu nhan béi UE 240 c6 khép voi
thong tin ddu vén tay dugc luu trit trude hay khong, va xem liéu thong tin vi tri
dia ly ctia vi tri hién tai ctia UE 240 c6 khdp voi thong tin vi tri dia 1y duoc luu
trlr trude hay khong; bd thu 2402 con duoc ciu hinh dé thu ban tin huéng dan
duoc giri boi tram gde thi nhét hodc tram gbc thir hai, trong d6 ban tin huéng
dan dugc st dung dé chi béo ring khoang thoi gian va/hoic miu duge s dung
béi tram gdc thir nhat dé gii thong tin duong xubng duoc thay do6i; va bo xir Iy
2401 duoc ciu hinh cu thé dé: sau khi xac dinh réng diéu kién duoc thiét lap
trude duge théa man, xac dinh rang tram gbc thir nhat dugc thay d6i khoang thoi
gian va/hodc méu dé gui thong tin duong xudng, trong d6 didu kién dugc thiét
1ap trudc bao gébm bd xir ly 2401 phat hién rang gia tri do ludng cla hoa tiéu
dudng xubng duoc gl béi tram gbc thir nhét 16n hon gia tri cu thé, hoic thong
tin ddu vén tay duoc thu nhan boi UE 240 khép voi thong tin dau van tay dugc
luu trit trude, hodce thdng tin vi tri dia 1y cta vi tri hién tai cia UE 240 khép véi
thong tin vi tri dia 1y dugc luu trit trude, hodc bd thu 2402 thu ban tin hudng dan
duoc gii boi tram gde thir nhét hodc tram gbc thir hai.

Hon nfta, nhu duoc thé hién trén FIG.25, UE 240 duoc dé xuét theo
phuong 4n ndy cta sang ché c6 thé con bao gbm bb truyén 2403.

B truyén 2403 duoc cAu hinh dé: khi didu kién duogc thiét 1ap trude 1a bd

xtr 1y 2401 phat hién rang gia tri do ludng cla hoa tiéu dudng xubng dugc gl
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béi tram gbe thir nhat 16n hon gia tri cu thé, hodc thong tin ddu van tay duoc thu
nhéan bdi UE 240 khop voi thong tin diu van tay duogc luu trit trude, hoac thong
tin vi tri dia 1y cta vi tri hién tai ctia UE 240 khép véi thong tin vi tri dia ly duoc
luu trit trude, sau khi bd xt 1y 2401 x4c dinh rang diéu kién dugc thiét 14p trude
duge théa man, g thong tin chi bdo dén tram gbc thir nhét, trong d6 théng tin
chi bdo duogc st dung dé chi bdo ring bd xir Iy 2401 phat hién rang gia tri do
ludng cua hoa tiéu dudng xudng dugce giri bdi tram gbc thtr nhat 16n hon gia tri
cu thé, hodic thong tin ddu van tay dugc thu nhan bai UE 240 khép véi thong tin
d4u van tay duoc luu trit truée, hodc thong tin vi tri dia ly cta vi trf hién tai cta
UE 240 khép vai thong tin vi tri dia ly dugc luu triy trude.

Tét hon 13, trong UE 240 duoc d& xuat theo phuong 4n ndy cla séng ché,
bo xtt Iy 2401 dugc cdu hinh cu thé dé: khi diéu kién dugc thiét lap trude 1a
dugc phat hién rang gi4 tri do luong cla hoa tiéu dudng xubng duoc gli boi
tram géc thr nhat 1én hon gia tri cu thé, hoic thong tin d4u van tay dugc thu
nhén béi UE 240 khop véi thong tin diu van tay duogc luu trit trude, hodc thong
tin vi tri dia ly cta vi trf hién tai ciia UE 240 khop véi thong tin vi tri dia ly duoc
luu trit trudce, thu nhén, theo théng tin cau hinh duge luu trit trudce, khoang thoi
gian va mau ma dugc st dung bsi tram gbc thir nhat dé g thong tin duong
xubng.

Theo céch thirc thuc hién c6 thé, bd xir Iy 2401 dugc cdu hinh cu thé dé:
khi didu kién duoc thiét 1ap trude 1a bo thu 2402 thu ban tin huéng dan dugc guri
bdi tram géc thr nhat hodc tram géc th hai, xac dinh réng ban tin hudng dan
mang chi khoang thoi gian thr hai, thu nhan khoang thoi gian tht hai duogc
mang trong ban tin huéng dan, va thu nhan mau thir nhét theo théng tin cdu hinh
duoc luu trit trude, trong dé khoang thoi gian thlr hai la khodng thoi gian truyén
dugc thu nhén sau khi tram gbc thi nhat thay d6i khoang thoi gian dé giri théng
tin duong Xuéng, va mau tht nhéit 1a mau truyén duoc thu nhan trude khi tram
gbc thir nhat thay d6i khoang thoi gian dé giri thong tin dudng xubng; va bd thu
2402 duogc cdu hinh cu thé dé thu, theo khoang thdi gian thit hai va mau tht nhat,

thong tin dudng xubng duoc giri béi tram gbc thir nhét.
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Theo céch thic thue hién co thé, bd xur ly 2401 duoc cAu hinh cu thé dé:
khi didu kién duoc thiét 1ap trudce 13 bod thu 2402 thu ban tin huéng dan dugc gt
bdi tram géc thr nhat hodc tram géc thr hai, xac dinh réng ban tin hudng dan
mang chi ky hiéu nhin dang ctia mau thit hai, thu nhan mau th hai theo ky hiéu
nhén dang ctia mau thi hai, va thu nhan khoang thoi gian thir nhét theo thong tin
cu hinh duge luu trir trude, trong d6 mau tha hai 1a mau truyén duoc thu nhan
sau khi tram gbc thir nhat thay d6i mau dé gui thong tin duong xubng, va
khoang thoi gian thir nhit 1a khoang thoi gian truyén duogc thu nhan truée khi
tram gbc thtr nhit thay ddi mau dé gui théng tin dudng xubng; va bo thu 2402
duoc cAu hinh cu thé dé thu, theo khoang thoi gian thu nhit va mau th hai,
théng tin dudng xubng duoc giri béi tram gbc thir nhét.

Theo céch thiic thuc hién c6 thé, bd xir ly 2401 duogc cAu hinh cu thé dé:
khi didu kién duoc thiét 1ap trude 1a bo thu 2402 thu ban tin huéng dan duge giri
béi tram gbe thir nhat hodc tram gbc thir hai, x4c dinh rang ban tin huéng dan
mang ky hiéu nhan dang ctia khoang thoi gian thr hai va ky hiéu nhan dang cua
mau thr hai, thu nhan ky hiéu nhin dang cta khoang thoi gian tht hai va ky
hiéu nhén dang cta mau th hai ma dugc mang trong ban tin huéng dan, va thu
nhan mau th hai theo ky hiéu nhan dang clia mau thi hai, trong d6 khoang
thoi gian thi nhat 13 khoang thoi gian truyén duoc thu nhén sau khi tram gbc thi
nhat thay dbi khoang thoi gian dé giri thong tin dudong xubng, va mau thi hai 1a
mau truyén duoc thu nhan sau khi tram gbc thtr nhét thay d6i mau dé gui thong
tin duodng xuéng; va bd thu 2402 duoc cAu hinh cu thé dé thu, theo khoang thoi
gian th hai va mAu thir hai, thong tin dudng xudng duoc giri boi tram gdc tha
nhét.

Sau khi x4c dinh ring tram gbc thtr nhét thay dbi khoang thoi gian va/hozc
mau dé gui thong tin dudng xubng, UE duoc dé xuét theo phuong 4n nay cla
sang ché thu nhan khoang thoi gian va mau ma dang dugc st dung béi tram gbc
thtr nhét dé gui thong tin dudng xudng, va thu, theo khoang thdi gian va mau,
thong tin dudng xudng dugc gl boi tram gbc thir nhat. Do dé, bang cach st

dung UE duogc dé xuét theo phuong 4n ndy ciia sang ché, tram gbc khong giri
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thong tin dudng xudng bang cach st dung khoang thoi gian ¢ dinh hodc theo
mau c¢b dinh (ngay ca khi tram gdc gui thong tin duong xubng bang cach sir
dung tai nguyén tan sd thoi gian ¢d dinh), nhung thay d6i khoang thoi gian
va/hodc mau dé gui thong tin dudng xudng, dé giri thong tin dudng xudng bing
cach st dung tuong ddi nhidu céc tai nguyén tan sb thoi gian. Theo cach nay, sau
khi x4c dinh rang tram gbc thay d6i khoang thoi gian va/hoic mau dé giri thong
tin dudng xudng, UE c6 thé thu thong tin duong xudng ding thoi diém, va thiét
1ap két ndi khong day véi tram gbc mot cach nhanh chéng theo thong tin dudng
Xuéng. Do d0, dugc so sanh voi k¥ thuat da biét, boi cac cach thie ctia UE duogc
dé xuét theo phuong 4n nay cta sang ché, c6 thé duoc dam bao rang UE c6 thé
thu nhén théng tin dudng xudng ding thoi diém, va con co6 thé thiét 1ap két nbi
khéng day véi tram gbc mot cach nhanh chéng, tir d6 gidm thoi gian dé UE truy
cip vao mang, va con nang cao trai nghiém nguoi dung.

Ngudi ¢é hiéu biét trung binh trong linh vuc k¥ thuét c6 thé hiéu rd rang
réng, nham muc dich thun tién va mé ta ngén gon, dbi voi viee mo ta thiét bi
néu trén, viéc chia cdc moédun chirc ning néu trén chi dugc st dung nhu la vi du
minh hoa. Trong 4p dung thuc té, cac chic ning néu trén duoc clp t6i cac
modun khac nhau va dugc thuc hién theo yéu cAu, ttc 13, cAu tric bén trong cua
thiét bi duoc chia thanh cic mddun chitc ning khac nhau dé thuc hién tit ca
hodc mot phan chirc ning néu trén. Déi véi xtt Iy hoat dong chi tiét ciia hé théng,
thiét bi va bd phan néu trén, tham chiéu c6 thé duoc thuc hién téi xir ly tuong
ung trong cac phuong an vé phuong phap néu trén, va cac chi tiét khong duoc
mo ta lai & day.

Trong mot vai phuong éan dugc d& xuét boi sang ché, s& duogc hiéu rang hé
théng, thiét bi, va phuong phap duoc boc 16 c6 thé duoc thuc hién theo cac cach
khac. Vi du, thiét bi duoc md ta theo phuong an cua sang ché chi 1a vi du. Vi du,
viéc phan chia bd phan hoac mé-dun chi la viéc phan chia chiic nang logic va co
thé 1a viéc phan chia khac theo phuong an thuc té. Vi dy, cac bd phén hodc cac
thanh phﬁn c6 thé duoc két hop hoac duogc tich hop vao hé théng khac, hoac mot

vai dac diém c6 thé duoc bo qua hodc khong duge thuc hién. Ngoai ra, cc ghép
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ndi duge thé hién hoidc duge mé ta hodc cac ghép ndi truc tiép hodc cac két ndi
truyén thong c6 thé dugc thuc hién thong qua mot vai giao dién, cac ghép ndi
khéng truc tiép hoic cac két nbi truyén théng gitta cac thiét bi hodc cac bo phan,
hodc cac két ndi dién, cac két ndi co hoc, hodc céc két ndi dudi cac dang khac.

Cac bd phan dugc md ta nhu la cac thanh phz‘?m riéng biét cd thé hoac
khong phai 1a dugc tach biét vat ly, va cac phén duoc hién thi nhu 13 céc bd
phan c6 thé hodc khong phai 1a cac b phan vat 1y, c6 thé nim trong mot vi tri,
hodc c6 thé duogc phan phéi trén cac bo phan mang. Mot vai hoac tAt ca bd phan
¢6 thé duoc lya chon theo nhu cAu thuc té dé dat duoc muc dich cta cac giai
phap cua cac phuong an.

Ngoai ra, cac bd phén chirc nang trong cac phuong 4n cia sang ché co thé
duogc tich hop vao mot bo xur ly, hodc mdi bd phéan c6 thé ton tai riéng 1¢& vé& mit
vat 1y, hodac hai bd phan hodc nhiéu hon dugc tich hop vao mot bd phan. Bo
phan duogc tich hop c6 thé duoc thuc hién dudi dang phr?ln cung, hodc cé thé
duoc thue hién duéi dang don vi chiic nang phin mém.

Khi b6 phan duoc tich hgp dugc thuc hién dudi dang don vi chirc ndng
phﬁn mém va duoc ban hodc dugc st dung nhu 13 san phém doc 1ap, bd phan
duogce tich hop c6 thé duoc luu trit trong phuong tién luu trit doc duoe boi may
tinh. Bang céach st dung theo cach hiéu ndy, cic giai phap k¥ thuit cua sang ché
vé co ban, hodc mot phﬁn theo k¥ thuat da biét, hodc tat ca hodc mét phén cua
cac giai phap ky thuat co thé duoc thuc hién dudi dang san phdm phin mém.
San pham phan mém dugc luu trit trong phuong tién luu trit va bao gdm céc chi
1énh dé chi dan thiét bi may tinh (ma co thé 12 méy tinh c4 nhan, mdy cht, hodc
thiét bi mang) hodc b xt ly thuc hién tAt ca hodc mét phﬁn cac budc cua cac
phuong phap dugc mo ta trong cadc phuong an cua sang ché. Phuong tién luu trit
néu trén bao gdm: bat ky phuong tién ma cé thé luu trit ma chwong trinh, nhu 6
chép USB, dia cting thao roi, bd nhd chi doc (ROM), bd nhé truy nhap ngﬁu
nhién (RAM), dia mém, hoic dia quang.

Phin m6 ta néu trén chi 1& cac cach thuc thuc hién cu thé cia sang ché,

nhung khong nhim muc dich giéi han pham vi bao ho ctia sing ché. Bit ky thay
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d6i hodc thay thé duoc thuc hién boi chuyén gia trong linh vuc ky thuét nim
trong pham vi k¥ thuat dugc bdc 16 trong sang ché s& ndm trong pham vi bao ho
cua sang ché. Do do, pham vi bao hd cua sang ché s& dugc dua vao pham vi bao

ho ctia yéu cau bao ho.
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YEU CAU BAO HQ

1. Phuong phép truyén duong xudng, bao gdm cac budc:

thu, béi thiét bi ngudi dung, tin hiéu dong bd thi nhét va ban tin phat rong
hé théng thtr nhét tir thiét bi mang thtr nhét theo khoang thdi gian truyén thi
nhat va mau truyén thr nhit trong mién thoi gian va tan s;

olri, béi thiét bi nguoi ding, hoa tiéu dudng 1én dén thiét bi mang tht nhat;

thu, béi thiét bi ngudi dung, thong tin chi bdo ma chi bao khoang thdi gian
truyén tht hai va mau truyén thir hai trong mién thoi gian va tan sb dua trén gia
tri do ludng cua hoa tiéu duong 1én 16n hon gid tri dugce chi dinh, trong do
khoang thoi gian truyén thr hai va mau truyén thir hai ¢ thé sir dung cho viéc
truyén cia tin hiéu ddng bd thir hai va ban tin phat rong hé thong thir hai tir thiét
bi mang thtr nhat dén thiét bi ngudi dung, va khoang thoi gian truyén thir hai
ngén hon khoang thoi gian truyén thtr nhét;

xé4c dinh, béi thiét bi ngudi ding, khoang thoi gian truyén tha hai va mau
truyén thir hai theo thong tin chi bao; va

thu, béi thiét bi ngudi dung, tir thiét bi mang thr nhét, tin hi¢u dong bo thir
hai va ban tin phat rong hé théng thit hai theo khoang thoi gian truyén thi hai va
mau truyén thi hai.
2. Thiét bi thu thong tin dudng xubng, bao gom:

bo thu duoc tao cAu hinh dé thu tin hiéu dé)ng b thur nhét va ban tin phat
rong hé thdng thir nhat tir thiét bi mang thir nhét theo khoang thoi gian truyén
tht nhat va mAu truyén thir nhét trong mién thoi gian va tan s6; va

bd truyén duoc tao cdu hinh dé gui hoa tiéu duong 1én dén thiét bi mang
thtr nhét;

trong do, bo thu con dugc tao cAu hinh dé thu thong tin chi bdo ma chi bao
khoang thoi gian truyén thir hai va miu truyén thr hai trong mién thoi gian va
tan sb dua trén gia tri do ludong ciia hoa tiéu dudng Ién 16n hon gia tri duge chi
dinh, trong d6 khoang thoi gian truyén thi hai va mau truyén thtr hai c6 thé si

dung cho viéc truyén ctia tin hiéu ddng bd thir hai va ban tin phat rong hé théng

-71-



31073

th hai tir thiét bi mang th nhat dén thiét bi, va khoang thoi gian truyén thir hai
ngén hon khoang thoi gian truyén thi nhét;

trong d6 thiét bi ndy con bao gdm bd xir Iy duge tao c4u hinh dé x4c dinh
khoang thoi gian truyén tha hai va mau truyén thtt hai theo théng tin chi bao;

trong d6 bo thu con duogc tao cAu hinh dé thu, tir thiét bi mang tha nhét, tin
hiéu ddng bd thir hai va ban tin phét rong hé théng thi hai theo khoang thoi gian
truyén thr hai va mau truyén th hai.
3. Thiét bi truyén thong tin duong xudng, bao gom:

bd truyén duoc tao cAu hinh dé truyén tin hiéu déng bd thir nhat va ban tin
phat rong hé théng thir nhit dén thiét bi nguoi dung theo khoang thdi gian
truyén thtr nhat va méu truyén thir nhét trong mién thoi gian va tan s6; va

bd thu duoc tao cAu hinh dé thu hoa tiéu duong 1én tur thiét bi ngudi dung;

trong do bo truyén con dugc tao cau hinh dé:

truyén théng tin chi béo dén thiét bi nguoi dung dua trén gia tri do ludng
cta hoa tiéu dudng 1én ma 16n hon gia tri dugc chi dinh, trong dé thong tin chi
bao chi bao khoang thoi gian truyén tht hai va miu truyén thir hai trong mién
thoi gian va tan sd, trong d6 khoang thoi gian truyén tha hai va mau truyén tha
hai ¢6 thé st dung dé truyén tin hiéu déng bo thir hai va ban tin phat rong hé
théng thtt hai tir thiét bi dén thiét bi nguoi ding, va khoang thoi gian truyén thi
hai ngén hon khoang thoi gian truyén thtr nhat; va

truyén tin hiéu dong bd thir hai va ban tin phét rong hé théng thir hai dén

thiét bi ngudi dung theo khoang thoi gian truyén thir hai va mau truyén tht hai.
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Tram géc thir nhat gi thong tin duwong xuéng dua trén khodng thoi gian | g101
thr nhat theo mau thr nhat .

}

Tram gdc thtr nhat gl théng tin dwdng xudng bang cach st dung khoang thai
gian tht hai theo mau thir nhét, hoac bang cach s dung khoang thoi gian thir 102
nhat theo mau thtr hai, hodc dwa trén khoang thai gian thi hai theo mau thir hai
khi tram géc th(r nhat x&c dinh dé thay ddi khoang truyén va/hodc mau truyén
clia thong tin dwong xudng

FIG. 1
Mau thtr nhat
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FIG. 2(a)
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FIG. 2(c)
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Méau tht hai
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FIG. 2(d)

Tram gbc thtr nhat glvi théng tin duwong xuong bang cach s dung khoang — S101
thoi gian the nhét theo mau thy nhét

}

Tram goc th& nhat g thong tin dwong xuong bang cach sl dung khoang

thoi gian thir hai theo mau thi nhét, hodc bang cach st dung khoang thoi

gian th&r nhét theo mau th hai, hoac bang cach st dung khoang thoi gian

th( hai theo mau thir hai khi tram goc thir nhét xac dinh dé thay dm khoang
thoi gian truyén va/hodc mau truyén cha théng tin dwdng xubng

L S102

|

Sau khi UE truy cap tram gbc thir nhét, tram gdc thir nhét gri thong tin
dwéng xudng & diém thoi gian dwoc thiét 1ap trwde dwa trén khoang thoi gian
thtr nhat theo mau thi nhat

__S103a

FIG. 3(a)
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Tram gdc th& nhat gtvi thdng tin duong xuong béng céach s dung khoang
thoi gian th(r nhat theo méau thv nhéat

v

Tram gbc thi nhat gli thong tin duwdong xuong béng cach s dung khoang thdi gian

thir hai theo méu thr nhat, hodc bang cach str dung khoang thoi gian thir nhat theo

mau thi hai, hodc bang cach slr dung khoang thoi glan th hai theo mau the hai khi

tram gbc tht nhat xac dinh dé thay déi khoang thoi glan truyén va/hodc mau truyén
cua théng tin dwong xudng

v

— S101

— S102

Tram gbc th(r nhét gwi thong tin dwong xubng dwa trén khoang thoi gian thtr | S103b

nhét theo mau thir nhat sau thoi gian dwoc thiét 1ap tredc

FIG. 3(b)

Tram gdbc thr nhét glri thong tin duong xuong bang cach st dung khoang
thoi gian th(r nhat theo mau thi nhét

—S101

v

Tram gbc thiv nhat gli théng tin dwong xuong bang cach s dung khoang thoi gian

thi hai theo mau thir nhat, hodc bang cach str dung khoang thoi gian thi nhat theo

mau thr hai, hoac bang cach st dung khoang thoi glan thir hai theo mau the hai khi

* tram gdc th& nhat xac dinh dé thay d6i khoang thoi gian truyé&n va/hodc mau truyén
cua thong tin dwdng xudng

— S102

'

Tram gbc thir nhét gU’I ban tin hwdng dan th hai dén UE, trong do ban tin huang
dén tht hai dwoc si dung dé chi bao rang khoang thoi glan va/hodc mau dugc sl
dung bdi tram gdc thr nhat d& gtvi thong tin dwong xubng duoc thay ddi

— S104

FIG. 4
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—S101

Tram géc thir nhat gl thong tin dwong xuong bang cach str dung khoang thoi
gian th& nhat theo mau thi nhat

;

Tram gbc thir nhat glri thong tin dwong xuong bang cach st dung khoang thoi gian
thir hai theo mau thir nhat, hodc bang cach str dung khoang thoi gian thi nhét theo S102
—

mau th&r hai, hogc béng cach st dung khoang thoi gian thir hai theo mau the hai khi
tram géc thr nhét xac dinh dé thay déi khoang thai gian truyén va/hoac mau truyén
clia thdng tin dwdng xudng

:

Tram gdc thir nhat gtvi ban tin hwong dan tht hai dén UE, trong do ban tin hwong dan
thi hai dwgc st dung d& chi bao rang khoang thoi gian va/hoac mau duoc st dung
b&i tram gbc thir nhat dé glri thong tin duong xudng duoc thay ddi

— S104

Tram gbc thir nhat gli ban tin hwéng dan the hai dén it nhat mot UE th nhét — S105
dwoc phl séng béi tram gbe they nhét

FIG. 5

Tram goc ther hai gm ban tin hu’cng dAn thr nhat dén tram goc ther nhat sau khi thu
théng tin chi bao dwoc gm b&i UE, trong d6 théng tin chi béo dwoc st dung dé chi bao
rang UE phat hién rang gla tri do luong clia hoa tiéu dudng xuong dwoc gm b&itram [— S601
gbc the nhat 1on hon gia trj cu thé, va ban tin hLPO’ng dan thir nhat duoc st dung aé
hwéng dan tram gbc thir nhét thay ddi khoang thoi gian va/hodc mau dé gtri théng tin
dwong xudng

v

Tram gdc th&r hai glvi ban tin huwdng d&n thtr hai dén UE, trong d6 ban tin hucmg dan
the hai dwgc st dung dé chi bao rang khoang thoi gian va/hoac méau dwoc sir dung
b&i tram gdc thir nhat d& glri thdng tin dudng xudng duwgc thay dbi

L S602

FIG. 6
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Tram gbc th hai gvi ban tin hwéng d&n the nhét dén tram gbc thir nhat sau khi thu
théng tin chi bao dugc gul b&i UE, trong d6 thong tin chi bao dugc s dung dé chi bao
rang UE phat hién réng gia tri do lwéng cla hoa tiéu dwong xuong dwoc gul b&itram |— 9601
gbc thir nhét Ion hon gia tri cu thé, va ban tin hwéng dan thi nhat duogc st dung dé
hwéng dan tram gdc thi nhat thay ddi khoang thoi gian va/hodc mau dé gl thong tin
dwdng xubng

y

Tram gdc tht hai thu nhan khoang th&i gian thir hai va/hodc ky hiéu nhan dang cla
mau th hai, trong d6 khoang thoi gian th hai la khoang thoi glan truyén dwoc thu
nhan sau khi tram gbc the nhat thay ddi khoang thoi gian dé guri thong tin dwdng
xudng, va mau th hai la mau truyen dwoc thu nhan sau khi tram goc thir nhét thay dbi
mau dé giri théng tin dwong xubng

— S603

!

Tram gbc thv hai g&vi ban tin hucmg dan thi hai dén UE, trong d6 ban tin huo'ng dén S602
thi hai dwoc st dung dé chi bao rang khodng thoi gian va/hodc mau duwgc st dung [
b&i tram gbc thir nhat dé glri théng tin dwéng xudng dwoc thay dbi

FIG. 7

Tram gbc tht hai givi ban tin hwéng dan the nhét dén tram gbc th& nhét sau khi thu
théng tin chi bdo dwgc gul b&i UE, trong d6 thong tin chi bao dwgc st dung dé chi bao
rang UE phat hién réng gia tri do lwong clia hoa tiéu duwdong xuong duwoc gw b&i tram

gdc thir nhét I&n hon gia tri cy thé, va ban tin chi bao thir nhat duoc st dung dé — 5601
hwéng dan tram gbc thir nhat thay doi khoang thoi gian va/hoac mau dé glri théng tin
dwéng xubng

-

Tram gdc tht hai gvi ban tin hwong dan th hai dén UE, trong d6 ban tin hucyng dan
th hai dwgc siv dung @& chi bao rang khoang thai gian va/hodc mau dwoc st dung [~ 5602
b&i tram gdc thir nhat d& giri thong tin dwéng xudng duoc thay déi

.

Tram gbc thx hai gtri ban tin chi bao thir hai, dén it nhat mot UE thr nhat dworc pha
— S604
song bdi tram gbc thir nhat

FIG. 8

UE xac dinh ring tram goc thtr nhéat thay ddi khoang thoi glan va/hoac mau dé g
thong tin dwong xuéng, va UE thu nhan khoéng thoi gian va mé&u ma duoc st dung  —S901
b&i tram gbc thir nhat d& g thong tin dudng xubng

'

UE thu, theo khoang thoi gian va méu, théng tin duong xubng dwoc glri bdi tram gbc | —S§902
th&r nhat

FIG. 9
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Tram gbc
thtr nhat UE

S1001. Gwi théng tin dwdng xuong bang cach st
dung khoang thdi gian thiz nhét theo mau thir nhat

$1002. Gwri hoa tiéu dwong Ién dén tram gbc thir nhat

<
<

$1003. Phat hién réng gia trj do lwong
clia hoa tiéu duo'ng Ién dwoc guu bd&i
UE I&n hon gia tri cu thé, va guu théng

tin dwong xuong béng cach st dung

khoang th&i gian tht hai theo mau thi
nhét, hodc bang cach st dung khoang

: thoi gian thir nhét theo mau th hai, /
hoac bang cach s dung khodng thoi
gian th(r hai theo mau thir hai

S1004. Glri ban tin hwcyng dan dén UE, trong d6 ban tin
hwéng dan duoc st dung dé chi bao rang khoang thm glan
va/hodc méu dugc siv dung b&i tram gbc thiv nhat dé guri
thong tin dwong xubng dwoc thay ddi

B
|

S1005. Thu ban tin hwéng dan, va thu
nhéan, theo ban tin huong déan,
khoang th&i gian va mau ma dugc s
dung b&i tram gdc thi nhat aé g
thong tin dweng xudng

$1006. Thu, theo khoang thoi glan va
mau, théng tin duwong xudng dwgc giti béi
tram gdc thtr nhat

$1007. Sau khi UE truy cap tram goc
thtr nhét, gm thong tin dwong xubng &
diém thoi gian dworc thiét lap trwde dua
trén khoang thoi gian the nhét theo
mau thi nhat hodc gwi thong tin
duwong xuong béng cach st dung
khoang thoi glan thir nhat theo mau thiv
nhét sau thoi glan duoc thiét lap truwdc /

FIG. 10
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Tram goc Tram goc UE
th&r nhat the hai
l S1 102 Phat hién rang gia tri do Iuong cua
S$1101. GWi thong tin dwéng xudng bang hoa tiéu dwong xuong dwoc gli boi tram gbc
cach slr dung khoang thoi gian thi nhét th@ nhat I&6n hon gia tricu thé, va gli théng
theo mau thr nhat tin chi bao th(r nhat dén tram gbc th hai
[
™

S$1103. Thu thdng tin chi bao tht nhét
dwoc gtri béi UE

)

$1104. Gl ban tin hwdng dan the
nhét dén tram gbc ther nhét

<
=

$1105. Thu ban tin huwéng dan th nhat, va gl
thoéng tin dwong xudng bang cach st dung
khoang thdi gian thiv hai theo mau thi nhét,
hoac bang cach st dung khoang thdi gian thiv
nhét theo mau thir hai, hodc bang cach str dung
khoang thoi gian tht hai va theo mau thw hai

S1 106a1 GUlri khoang thoi gian thiv hai va/hodc ky hiéu nhan
dang clia mau thi hai dén tram géc thr hai

$1106a2. Thu khoéng thdi gian thir hai vathodc ky
hiéu nhan dang cta mau th hai

$1107. GWi ban tin hwong dan
th& hai dén UE

Lt

S1108. Thu ban tin hwéng dan the
hai, va thu nhan, theo ban tin hwéng
dan thw hai, khoang thoi gian va mau

ma dwoc st dung bdi tram gbc Julv;

nhét dé gt thong tin dwéng xuéng

§1109. Thu, theo khoang thoi gian va mau théng
tin dwong xudng dwoc glri bdi tram géce thir nhat

[

$1110a1. Guvi théng tin chi bao thi hai dén
tram goc th& hai

<

duoc g(yi béi UE

< S1110a2. Thu théng tin chi bao thi hai

)

S1110a3. Tram goc the hai gri ban tin hwéng dan thlr ba
dén tram gdc th» nhét

<
$1110a4. Thu béan tin hwdng dan thw ba, va givi
thong tin duwong, xudng & didm thoi gian duoc

thiét lap truéc bang céach st dung khoang thoi
gian thi nhat theo mau thi nhét

FIG. 11(a)
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Tram gbc Tram gbc UE
th&r nhat thr hai

,,- | — . $1102. Phat hién rang khoang

b§1101,. ﬁ“",thdong t;(“hdﬁ"(’”?h’flfor.‘g céch dén tram géc thir nhét tro

|ang cach Sir aung hoang thef gian nén ngén hon, va giri thong tin

thr nhat theo méau thi nhat chi bao thir nhat dén tram géc
th& hai

o
-

S$1103. Thu théng tin chi bao th nhat
duoc gl béi UE

$1104. GGi ban tin hudng dan ther nhat
dén tram goc thv nhat

Y
<

S$1105. Thu ban tin hwéng dan th& nhét,
va gu’i théng tin dwong xuong béng cach
s dung khoang thoi gian th hai theo
mau thir nhat, hodc béng céach s dung
khoang thoi gian thir nhat theo mau tha
hai, hodc bang cach s dung khoéng
thoi gian thu hai va theo mau thi hai

S1 106b1 Gwi ban tin y&u cau dén tram gbc ther nhat aé yéu
cau thu nhan ky hiéu nhan dang cla khoéng thoi gian thi
hai va/hoac ky hiéu nhan dang clia mau th& hai

I‘

< $1106b2. Thu ban tin yéu cau )

S1106b3. Gl ban tin phan hdi y&u cau
dén tram gbc thir hai

B
|t |

S1106b4. Thu ban tin phan hdi yéu cau, va
thu nhan ky hiéu nhan dang cla khoang thoi
gian thx hai va/hodc ky hiéu nhén dang cla
mau thi hai theo ban tin phan hdi y&u cau

$1107. G@i ban tin hwéng dén
th hai déen UE J
=]

S1108. Thu ban tin hwéng dan thiv
hai, va thu nhan, theo ban tin hwéng
dan thir hai, khoang thoi gian va_
mau ma dwoc st dung bdi tram géc

thtr nhat dé& gui théng tin dwong

xudng
$1110b1. Gwi ban tin hwong
dan th tw dén tram gbc thiv I
‘ nhét $1109. Thy, theo khoang thoi gian va
— ‘ mau, théng tin dwong xudng duoc gl
$1110b2. Thu ban tin hwéng dén thir tw, va bédi tram goc thir nhat

gui thong tin dwong xudng dya trén khoang
thoi gian thi nhét theo mau thur nhét sau thoi
gian dwoc thiét 1ap trudc

l

FIG. 11(b)
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Tram gbc
th® nhat UE

S$1201. GUi thong tin dwong xuong dwa trén
khodng thdi gian thir nhat theo mau thir nhat

$1202. Gui tin hiéu hoa tiéu dén UE

B

9 $1203. Thu tin hiéu hoa tiéu dwgc givi bi
tram gdc th& nhét, va do lwdng tin hiéu hoa
tiéu dwoc gli bdi tram gbe thir nhéat

$1204. Phat hién gia tri do lwdng cla tin hiéu
hoa tiéu duoc giri b&i tram goc thir nhat I&n
hon gia tri cu thé, va giri thong tin chi bao dén
P tram gbc th& nhat

§1205. Thu théng tin chi béo duge g\
b&i UE, va gm thong tin dwong xuong

bang cach st dung khodéng thoi gian thi

hai theo mau tht nhat, hodc bang céch

st dung khoang thoi gian thi nhat theo

mAu tht hai, hodc bang cach st dung

$1206. Thu nhan, theo théng tin cAu hinh
khodng thoi gian th;” hai va theo mau thu ' duoc luwu tr trwdc, khoanggthcyl glan va
al e mau ma dwoc st dung bai tram goc thir

nhéat dé givi théng tin dwéorng xubng

$1207. Thu, theo khoéng thoi guan va mau
thong tin dwong xudng dwoc givi bai tram gbe
thtr nhét

§1208. Sau khi UE truy cap tram géc thir
nhat tram goc th( nhéat guvi thong tin duong
xudng & diém thoi gian dwoc thiét lap trwée

dya trén khoang thoi glan tht nhat theo

mau thtr nhét, hodc gtvi thong tin dudng

xuéng duva trén khodng thoi g[an thiv nhat

theo mau thr nhat sau thoi gian dwoc thiét
lap trwéc

FIG. 12
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