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(57) Cac phuong an thyc hién sang ché dé cap dén linh vuc truyen thong khong day, va dé
Xuat phuong phap va thiét bi truyén dir liu. Phuong phap gém: xac dinh loai khung phu
thir nhat, trong d6 loai khung phu thir nhat 13 khung phu loai thir nhat, khung phuy loai thtr
hai, khung phu loai thir ba, hoac khung phu loai thir tu, trong do6 khung phu loai thu nhét
gom kénh diéu khién lién két 1én (Uplink, UL) va kénh lién két xudng (downlink, DL), va
kénh diéu khién UL duoc dat trudc kénh DL; khung phu loai thir hai gdm kénh diéu khién
UL va kénh DL, kénh diéu khién UL dugc dat sau kénh DL, va ¢6 chu ky bao v¢ gitra kénh
diéu khién UL va kénh DL; khung phu loai thit ba gdm kénh UL va kénh DL, va kénh UL
duoc dat truoc kénh DL; va khung phu loai thu tu gém kénh UL va kénh DL, kénh UL
dugc dat sau kénh DL, va c6 chu ky bao v¢ gitta kénh UL va kénh DL; va truyén dtr liéu
trong khung phu thir nhét theo loai khung phuy thir nhit. Sang ché cai thién tin dung tai
nguyén khong day.
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Linh vue k§ thuit dugc dé cip
Sang ché d& cap linh vuc truyén thong khéng day, va cu thé 13, dén phuong

phép va thiét bi truyén dit lidu.

Tinh trang k§ thuit ciia sang ché

Trong hé théng truyén thong khong day, truyén dir liéu gdm truyén lién két
1én (uplink, UL) va truyén lién két xubng (downlink, DL). Truyén UL d8& cap
dén viéc thiét bi nguoi ding (User E(iuipment, UE) gtii dit lidu dén tram gdc
(base station, BS), va truyén DL dé cap dén viéc BS gui dir litu dén UE. Ngoai
ra, cac tai nguyén thoi gian va tan sb khac nhau can bi chiém trong khi truyén
UL va truyén DL. Ching han, trong hé théng tién héa dai han (Long Term
Evolution, LTE) s& dung cach thirc song cong phin chia thdi gian (Time
Division Duplex, TDD), khi truyén UL va truyén DL, cic khung trong cic
khoang thoi gian khac nhau can bi chiém dé truyén dit lidu.

Trong hé fchéng LTE, khung c6 thé duge phén chia thanh mud¢i khung phuy,
va muodi khung phu nay gﬁ“)m khung phu UL, khung phu DL, va khung phu dic
biét. Mdi khung phu c¢6 thé con duge phan chia thanh nhidu ky hiéu theo thoi
gian, trong d6 nhidu ky hidu ndy c6 thé 13 c4c k¥ hiéu ghép kénh phan chia tn
s6 truc giao (Orthogonal Frequency Division Multiplex, OFDM) hodc cic ky
hiéu truy nhap ghép kénh phén chia tin s mdt kénh mang (Single Carrier
Frequency Division Multiplex Access, SC-FDMA). Ky hi¢u OFDM dugc st
dung dé truyén DL, va ky hiéu SC-FDMA duoc st dung dé truyén UL.

Theo giai phap k¥ thuat dd biét, nhu duoc thé hién trén Fig.1, hai khung
phu lién tiép dugc bao gdm, tic 13, khung phu n va khung phy n+1. Ky hiéu
thtr nhit ctia mdi khung phu dugc phan phdi dudi dang ky hi¢u OFDM, va ky
hiéu tht nhit duoc st dung dé truyén kénh diéu khién DL. Ky hiéu tht hai
dugc phan phdi duéi dang k¥ hidu SC-FDMA, va ky hiéu th hai dugc st dung
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dé truyén kénh diéu khién UL. Ky hiéu con lai sau ky hiéu tht hai c6 thé duoc
phan phdi dué6i dang ky hiéu SC-FDMA, hoic c¢6 thé dugc phan phdi duéi
dang ky hiéu OFDM. Do vay, ky hiéu con lai sau ky hiéu thit hai dugc st dung
dé tmyén dir liéu UL hodc dir lidu DL. Ngoai ra, khoang bao vé cu thé can thiét
khi thiét bi mang chuyén ddi gitta truyén UL va truyén DL. Thiét bi mang
‘khong thé truyén dit liéu trong khoang bao vé. Do vay, ddi v6i hai ky hiéu lién
tuc, néu mot ky hiéu dugc st dung dé truyén UL va ky hiéu con lai dugc st
dung dé truyén DL, tirc 13, mét ky hiéu 13 k¥ hiéu SC-FDMA va k¥ hiéu con lai
13 ky hiéu OFDM, khoang bao vé cin duoc thiét 14p gitta hai ky hiéu. Nhur
duoc thé hién trén Fig.1, hai 1dn chuyén dbi gitra truyén UL va truyén DL cin
duoc thuc hién trong mbi khung phuy, va ba khoang béo vé can dugc thiét 1ap.
Mic du thiét ké hién tai twong dbi linh heat, soﬁg thiét ké nay c6 nhuoc
diém lang phi tai nguyén va trién khai phirc tap. Ci_l thé 13, theo giai phap k¥
thuat d3 biét, ba khoang bao v¢ can dugc thiét 14p trong mét khung phu. Két
qua 13, khong chi théng tin dit liéu hiéu dung khéng thé dugc gui trong thoi
gian cia khodng bao vé, ma thiét bi truyén thong cin chuyén ddi thuong xuyén

giffa cac trang thai nhan va giri, 1am ting d6 phirc tap trién khai.

" Ban chat ky thuit ciia séngché

Dé giam tai nguyén, cai thién tin dung tai nguyén v tuyén, va giam do
phirc tap trién khai, cdc phwong 4n thuc hién sang ché dé xuét phuong phap va
thiét b truyén dit lidu. Céc giai phap k¥ thuat nhr sau:

Theo khia canh thtr nhét, phuong phap truyén dir liéu dugc dé xuét, trong
d6 phuong phap gdm:

xéc dinh loai khung phu thir nhit dé truyén dit li€u, trong d6 loai khung
phu thir nht 13 khung phu loai thir nhét, khung phu loai thir hai, khung phu loai
thtr ba, hodc khung phu loai thtr tu, trong dé

khung phu loai th&t nhit gdm kénh diéu khién UL va kénh DL, va kénh diéu
khién UL cta khung phu loai thit nhit duge dit trude kénh DL ciia khung phu
loai thtr nhét;

khung phu loai thtr hai gdm kénh didu khién UL va kénh DL, kénh diéu
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khién UL cua khung phu loai thit hai dugc dét sau kénh DL cta khung phu loai
thtr hai, va c6 chu ky bao vé giita kénh diéu khién UL ctia khung phu loai thir
hai v& kénh DL cita khung phu loai thir hai;

khung phu loai thit ba gdm kénh UL va kénh diéu khién DL, va kénh UL
ctia khung phu loai thi ba dugc dit trude kénh diéu khién DL cta khung phu
loai thit ba; va

khung phu loai tht twr gdm kénh UL va kénh diéu khién DL, kénh UL cua
khung phu loai tha tu duge dit sau kénh diéu khién DL ctia khung phu loai thir
- tu, va c6 chu ky bao vé gitta kénh UL ctia khung phu loai thir tur va kénh diéu
khién DL cua khung phu loai thir tu; va

truyén dit liéu trong khung phu thir nhat theo loai khung phu thir nhit duoc
xac dinh. |

Dua vio khia canh thit nhit, theo céch thitc trién khai kha thi tht nhét caa
khia canh thit nhét, phuong phép con gom:

truyén dir liéu trong khung phu tht hai sau khung phu tht nhat, trong d6
khung phu thir hai lién k& khung phu th nhit, trong d6

néu huéng truyén dir liéu & thoi diém bit diu cta khung phu thir hai khac
huéng truyén di lidu & thoi diém két thic cia khung phu thtr nhat, khoang bao
vé con duoc bao gdm gitta khung phu thi nhét va khung phu tht hai; va

néu huéng truyén dir lidu & thoi diém bét dau cia khung phu thir hai gidng
huéng truyén dit lidu & thoi diém két thic ciia khung phu thtr nhéit, chu ky thoi
gian khong dugc bao gdm giita khung phu thir nhat va khung phu thir hai.

Dua vao khia canh thir nhit, theo cach thtc trién khai kha thi thir hai cta
khia canh thir nhét, phuong phap con gdm: -

truyén dit liéu trong khung phu tht hai sau khung phu thir nhét, trong d6
khung phu thit hai lién k& khung phu thir nhit, trong d6

néu huéng truyén di liéu & thoi diém bét dau cta khung phu thir hai 13 UL
va huéng truyén dir liu ¢ thoi diém két thiic ciia khung phu thir nhit 1a DL,
khoang bao vé con dugc bao gém giita khung phu thir nhat va khung phu thir
hai.

Dua vao khia canh thir nhét, hodc cach thirc trién khai kha thi thi nhit ctia
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khia canh thir nhit, hogc cach thtic trién khai kha thi thr hai ctia khia canh thtr
nhét, theo cach thirc trién khai kha thi thtr ba ctia khia canh thr nhit, viéc x4c
dinh loai khung phu thtr nhit d& truyén di liéu gém:

x4c dinh, theo chu ki dinh trugc thir nhét, ring loai khung phu thir nhét 13
khung phu loai thir nhét hoic khung phu loai thit hai; hodc

xc dinh, theo chu ky dinh truéc thir hai, ring loai khung phu tht nhit 1a
khung phu loai thit ba hodc khung phu loai thir tu.

Dua vio cach thirc trién khai kha thi thét ba cta khia canh thir nhét, theo
cach thirc trién khai kha thi thtt tur cta khia canh thtr nhét, khi dugc xéc dinh,
theo chu ky dinh trudc thir nhét, rang 1oai khung phu thit nhat 13 khung phu loai
ther nhit hoic khung phu loai th hai, khung phu tha nhét dugc st dung dé
truyén mdt hoic td hop cua tin higu déng b, tin hi¢u quang ba, hodc tin hiéu
chuén phat hién, trong d6

tin hiéu quang ba dugc st dung d& mang théng tin vé chu ky dinh trudc thir
nhét va/hoic chu ky dinh trudc thiy hai.

Dua vio cach thirc trién khai kha thi thir ba cia khia canh thit nhét hodc
céch thtrc trién khai kha thi thir tu cda khia canh thr nhét, theo cach thirc trién
khai kha thi thtr ndm ctia khia canh thir nhét, khi chu ky dinh tru6c thir nhat va
chu ky dinh trudc thi hai 13 gidng nhau, tin hiéu quang ba chi bao chu ky dinh '

“trude thir nhat hoic chu ky dinh truéc th hai, tin hiéu quang ba con chi bdo do
léch gitra chu ky dinh trudc thir nhat va chu ky dinh tru6e thir hai, va do 1éch
duoc sir dung dé chi bao sy khac biét sé khung phu gitra cac khung phu twong
g v6i chu ky dinh truée thi nhit va chu ky dinh trudc thir hai.

Dua vao trudng hop bit ky trong khia canh thtr nhit dén cach thic trién
khai kha thi th nim clia khia canh thit nhat, theo céch thirc trién khai kha thi

“thtr sau ctia khia canh thtt nhét, kénh diéu khién UL hoic kénh diéu khién DL
ctia khung phu thtr nhat mang théng tin chi bao, thong tin chi bao duge st dung
dé chi bao loai khung phu ciia khung phu sau khung phu tha nhit tht k, va k 13
s6 nguyén duong.

Dua vao truong hop bét ky ctia khia canh thir nhat dén cach thiic trién khai
kha thi thir s4u ctia khia canh thir nhét, theo cach thirc trién khai kha thi thir bay
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clia khia canh thir nhit, sb lugng ky hiéu lién tiép dinh trude the nhit trong
kénh DL ctia khung phu loai thi nhét hodc sé luong k¥ hiéu lién tiép dinh trude
thir nhét trong kénh DL ciia khung phu loai thir hai dugc sir dung dé truyén
kénh diéu khién DL, va k¥ hiéu trong kénh DL ciia khung phu loai thir nhét
khac ngoai sb luong ky hiéu dinh trude thir nhit hodc k¥ hiéu trong kénh DL
cua khung phu loai thr hai kﬁéc ngoai s6 luong ky hidu dinh truéc thi nhat
dugc sir dung dé truyén dir liéu DL, trong d6 s6 lwong ky hiéu lién tiép dinh
trude thir nhét 13 sb lugng ky hi€u dinh trudc thi nhét dugc bd tri trude theo
thir tur thoi gian, hodc s6 luong k¥ hidu lién tiép dinh trude thir nhit 13 sb lwong
k¥ hiéu dinh trudc thir nhit duoc bb tri cudi cting theo thir ty thoi gian.

Dua vo trudng hop bét ki ciia khia canh thit nhét dén céch thir trién khai
kha thi thir sdu ctia khia canh thir nhét, theo céch thirc trién khai kha thi thtr tim
clia khia canh thi nhit, nhém bang tan s6 thi nhit trong kénh DL cua khung
phu loai thir nhat hodic nhém bang tin s thir nhét trong kénh DL cta khung
phu loai thir hai dugc st dung dé truyén dir liéu DL, va nhém bing tan s thir
hai trong kénh DL cta khung phu loai thtr nhit hoic nhém bing tAn sb thi hai
trong kénh DL ctia khung phu loai th@ hai dugc sir dung dé truyén kénh didu
khién DL.

Dya vao trudng hop bat ky trong khia canh thir nhit dén cach thic trién
khai kha thi tht séu ctia khia canh tht nhét, theo cach thirc trién khai kha thi
thi chin ctia khia canh thit nhét, s luong ky hiéu lién tiép dinh trude thi nhét
trong kénh DL ctia khung phu loai thir nhat hodc sb luong ky hiéu lién tiép dinh
trréc thit nhét trong kénh DL cila khung phu loai thir hai duoc st dung dé
truyén kénh diéu khién DL, nhom bang tin sb tht ba trong ky hiéu trong kénh
DL ctia khung phu loai thir nhit khac ngoai sd Iwong ky hiéu dinh trude thir
nhit hosic nhém bing tan s6 thir ba trong ky hiéu trong kénh DL ctia khung phu
loai thir hai khac ngoai s Iwong ky hidu dinh trudc thit nhit duoc st dung dé
truyén dir liéu DL, va nhom bing tin s6 thir tu trong k¥ hiéu trong kénh DL cia
khung phu loai thit nhét hoic kénh DL cua khung phu loai thir hai khac ngoai
s6 Iuong ky hiéu dinh truée thir nhit hoic nhém bing tan sb thi tu trong ky
hiéu trong kénh DL ciia khung phu loai thir hai khic ngoai sé luong ky hiéu
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dinh trudc tht nhat duoc st dung dé truyén kénh diéu khién DL.

Dua vio trudng hop bét ky cia khia canh thir nhat dén cach thirc trién khai
kha thi thir chin cia khia canh thtr nhit, theo cach thirc trién khai kha thi thir
mudi ciia khia canh tha nhat, sé luong k¥ hiéu lién tuc dinh trudc thi hai trong
kénh UL cta khung phu loai thr ba hoic sb luong ky hiéu lién tuc dinh truéce
thir hai trong kénh UL cta khung phu loai thfr— tu duoc st dung dé truyén kénh
didu khién UL, va ky hiéu trong kénh UL cila khung phu loai thit ba khac ngoai
sb lugng ky hiéu dinh trudce thir hai hodc ky hi€u trong kénh UL cua khung phu
loai thir tur khac ngoai sé lugng ky hiéu dinh trudc thit hai duoc st dung dé
truyén dit liéu UL, trong d6 sd luong ky hiéu lién tuc dinh trudc ﬂn’x hai 13 s6

“luong ky hiéu dinh trude thir hai dugc bd tri trudce theo tht tu thoi gian, hodc
s6 luong ky hiéu lién tuc dinh trude tht hai 13 s6 luong ky hiéu dinh trude thi
hai dugc b tri cubi ciing theo thir ti thoi gian.

Dua vio trudng hop bt ky ciia khia canh thir nhit dén cach thirc trién khai
kha thi tht chin cia khia canh thir nhét, theo cch thic trién khai kha thi thi
mudi mot cta khia canh thir nhit, nhém bang tin s thir nhat trong kénh UL
ctia khung phu loai thir ba hoiic nhém bang tin sd thir nhét trong kénh UL ctia
khung phu loai thir tu duoc st dung dé truyén dit liéu UL, va nhom bang tdn sd
th hai trong kénh UL cta khung phu loai thr ba hodc nhém bang tan sé thi
hai trong kénh UL ciia khung phu loai thi tu duoc sit dung dé truyén kénh diéu
khién UL.

~ Duya vao trudng hop bat ky ctia khia canh thir nhat dén cach thrc trién khai
kha thi thtr chin ctia khia canh thir nhét, theo cach thtc trién khai kha thi tha
mudi hai ctia khia canh thir nhit, s§ lugng ky hiéu lién tuc dinh truée thir hai
trong kénh UL ciia khung phu loai thtr ba hodc s lwong ky hiéu lién tuc dinh
trude tht hai trong kénh UL ciia khung phu loai thi tu dugc st dung dé truyén
kénh diéu khién UL, nhém bang tin sb thir ba trong ky hidu troﬂg kénh UL cda
khung phu loai thtt ba khac ngoai sb lugng ky hiéu dinh truéc tht hai hodc
nhém bing tin sb thi ba trong ky hiéu trong kénh UL ctia khung phu loai thir
tur khac ngoai sb lugng ky hiéu dinh truée thir hai dugc st dung dé truyén dir
liéu UL, va nhém bang tan sb thir tu trong ky hi€u trong kénh UL cua khung

-7-
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phu loai thir ba khac ngoai sb luong ky hiéu dinh trudc thi hai hodc nhém bing
tan s6 thir tu trong ky hiéu trong kénh UL ctia khung phu loai thir tu khac ngoai
sb lugng ky hi€u dinh trudc thir hai duge st dung dé truyén kénh diéu khién
UL.

Theo khia canh thi hai, thiét bi truyén dit lidu dugc dé xuét, trong d6 thiét
bi gom: -

 médun xéc dinh, duoc tao cAu hinh dé x4c dinh loai khung phu tht nhét dé

truyén dir lidu, trong d6 loai khung phu thir nhit 13 khung phu loai tht nhit,
khung phu loai thr hai, khung phu loai thr ba, hoidc khung phu loai thir tu,
trong do

khung phu loai thir nhit gdbm kénh diéu khién UL va kénh DL, va kénh diéu
khién UL cia khung phu loai thir nhét dugc dit truée kénh DL cia khung phu
loai thir nhit;

khung phu loai thir hai gdm kénh diéu khién UL va kénh DL, kénh diéu
khién UL cua khung phu loai thir hai dugc dit sau kénh DL ctia khung phu loai
thi hai, va c6 chu ky bao vé gitta kénh diéu khién UL ctia khung phu loai thir
hai va kénh DL ctia khung phu loai th& hai;

khung phu loai thit ba gdm kénh UL va kénh diéu khién DL, va kénh UL
cua khung phu loai thtr ba dugc dit trudc kénh diéu khién DL’cﬁa khung phu
loai thir ba; va

khung phu loai thir tw gdm kénh UL va kénh diéu khién DL, kénh UL ctia
khung phu loai thir tu dugc dit sau kénh diéu khién DL cta khung phu loai thir
tu, va c6 chu ky bao vé gitta kénh UL ciia khung phu loai thr tw va kénh didu
khién DL ctia khung phu loai thir tu; va

modun truyén thie nhat, duoc tao cdu hinh dé truyén dit liéu trong khung
phu thir nhét theo loai khung phu thir nhit duogc xac dinh.

Dua vao khia canh tht hai, theo cach thirc trién khai kba thi thi nhét cia
khia canh thi hai, thiét bi con gém:

mddun truyén thtr hai, dugc tao ciu hinh dé truyén dit lidu trong khung phu
th hai sau khung phu thtr nhét, trong d6 khung phu thir hai lién k& khung phu
thir nhét, trong d6
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néu huéng truyén dir liéu & thoi diém bt ddu ciia khung phu thir hai khac
huéng truyén dir liéu & thoi diém két thic cia khung phu thir nhit, khoang bao
vé con duge bao gdm gitta khung phu thi nhit va khung phu thir hai; va

néu huéng truyén dir liéu ¢ thoi diém bit ddu cta khung phu thir hai giéng
huéng truyén dir liéu & thoi diém két thic cia khung phy thi nhat, chu ky thoi
gian khong dugc bao gdm gitta khung phuy thir nhit va khung phu thir hai. ‘

Dua vao Kkhia canh thit hai, theo cach thirc trién khai kha thi thir hai cta
khia canh thir hai, thiét bi con gbm: ,

modun truyén tht hai, duoc tao ciu hinh dé truyén dit liéu trong khung phu
thir hai sau khung phu thir nhit, trong d6 khung phuy thir hai lién ké khung phu
th nhit, trong d6

néu huéng truyén di liéu & thoi diém bét ddu cia khung phu thit hai 1 UL
va huéng truyén dit liéu & thoi diém két thic cia khung phu thr nhét 13 DL,
khoang bao vé con dugc bao gdm giita khung phu tht nhit va khung phu thi
hai.

Dua vao khia canh tht hai, hodic cich thirc trién khai kha thi thir nhét cua
khia canh thi hai, hodc cach thtrc trién khai kha thi thr hai ctia khia canh thir
hai, theo céach thirc trién khai kha thi thit ba ca khia canh tha hai, mddun xac
dinh gdm:

mddun x4c dinh thir nhat, duoc tao ciu hinh dé x4c dinh, theo chu ky dinh
truée thir nhit, ring loai khung phu thi nhét 13 khung phu loai tht nhit hodc
khung phu loai thir hai; hodc

mddun x4c dinh th hai, duoc tao cdu hinh d xac dinh, theo chu ky dinh
truée thir hai, rang loai khung phu th&r nhat 13 khung phu loai thir ba hoic
khung phu loai thir tu.

Dua vao cach thirc trién khai kha thi thitr ba cta khia canh tht hai, theo
cach thire trién khai khé thi th tr cia khia canh thir hai, khi dugc xac dinh,
theo chu ky dinh truéc thir nhét, ring loai khung phu thtr nhat 13 khung phu loai
thir nhit hoic khung phu loai thir hai, khung phu thir nhét dugc sit dung dé
truyén mét hoic tb hop cua tin hiéu ddng bo, tin hiéu quang b, hoic tin hitu

chuén phat hién, trong d6
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tin hidu quang ba duoc sir dung dé mang thong tin vé chu ky dinh trude thir
nhét va/hodic chu ky dinh trudce thit hai.

Dua vao cach thuc trién khai kha thi tht ba cta khia canh thi hai hodc céch
thirc trién khai kha thi thtt tw ctia khia canh th@ hai, theo cach thic trién khai
kha thi thr ndm cda khia canh thir hai, khi chu ky dinh trudc thir nhét va chu ky
dinh truéc thtr hai 13 gidng nhau, tin hiéu quang b chi bao chu ky dinh trudc
thir nhit hoic chu ky dinh truée thir hai, tin hiéu quang ba con chi bao dd 1éch
gifta chu ky dinh truc thir nhit va chu ky dinh truge thir hai, va d6 léch duoc
st dung dé chi bao sy khac biét sé khung phu gitra cac khung phu twong Gng
v6i chu ky dinh truée thir nhit va chu ky dinh trude thit hai.

Dua vio truong hop bat ky ctia khia canh thtr hai dén cach thac trién khai
kha thi thtr nim cta khia canh tht hai, theo cach thirc trién khai kha thi thir sdu
ctia khia canh thir hai, kénh diéu khién UL hodc kénh diéu khién DL ctia khung
phu thir nhit mang thong tin chi béo, thong tin chi bao dugc sir dung dé chi bao
loai khung phu ciia khung phu thi k sau khung phu thir nhat, va k 13 s6 nguyén
duong.

Dua vio truomg hop bét ky ciia khia canh thtr hai dén cach thic trién khai
kha thi thir sdu cia khia canh thir hai, theo cach thiic trién khai kha thi tht bay
ctia khfa canh thir hai, sb lugng ky hiéu lién tiép dinh trude thi nhat trong kénh
DL ctia khung phu loai thir nhét hodc s6 lugng ky hiéu lién tiép dinh trude thu
nhat trong kénh DL cta khung phu loai thtr hai dugc st dung dé truyén kénh
didu khién DL, va k¥ hiéu trong kénh DL cta khung phu loai thtr nh4t khac
ngoai s6 lwong ky hiéu dinh truéc thir nhat hodic k¥ hiéu trong kénh DL cia
khung phu loai thr hai khac ngoai sé luvong ky hiéu dinh trude thir nhit duoc
sit dung dé truyén dit liéu DL, trong d6 s6 lugng ky hiéu lién tiép dinh trudc
thir nhat 13 s6 luong ky hiéu dinh trude thi nhit duoc bd trf trude theo thir tu
thoi gian, hodc sé luong ky hiéu lién tiép dinh trude thir nhit 13 sb luong ky
hiéu dinh trude thi nhat dugc b tri cudi cung theo thir tu thoi gian.

Dua vao trudng hop bit ky cia khia canh thir hai dén cach thuc trién khai
kha thi thtr sdu cua khia canh tht hai, theo cach thuc trién khai kha thi tht tim
ctia khia canh thir hai, nhém bang tin sb thir nhét trong kénh DL ctia khung phu
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loai thir nhit hodc nhém bang tan s6 thir nhit trong kénh DL ctia khung phu
loai thr hai dugc st dung dé truyén dit liéu DL, va nhém bang tAn s6 thir hai
trong kénh DL ciia khung phu loai thir nhit hoic nhém bang tin sb thu hai
trong kénh DL cta khung phu loai thtr hai dugc st dung dé truyén kénh diéu
khién DL.

Dua vao truong hop bit ky cta khia canh thir hai dén cach thuc trién khai
kha thi thitr sdu cta khia canh thit hai, theo cach thirc trién khai kha thi th chin
ctia khia canh thir hai, s6 lwong ky hiéu lién tiép dinh trudc thir nhét trong kénh
DL cta khung phu loai thir nhat hodc s& lwong ky hiéu lién tiép dinh trudc thir
nhat trong kénh DL ciia khung phu loai tht hai dugc st dung dé truyén kénh
didu khién DL, nhém bang tin s thi ba trong ky hiéu trong kénh DL ciia
kh{mg phu loai thir nhit khac ngoai sb lugng ky hiéu dinh trudc thi nhit hodc
nh(’)m bang tan s thir ba trong ky hiéu trong kénh DL cta khung phu loai thi
hai khac ngoai sb lugng ky hi€u dinh trudce thu nhét dugc st dung dé truyén dir
liéu DL, va nhém bang tan s thi tu trong ky hiéu trong kénh DL ctia khung
phu loai thir nhét hoic kénh DL cta khung phu loai thtr hai khac ngoai sb luong
ky hiéu dinh tru6c thir nhit hodc nhém bing tin s6 thtr tu trong ky hiéu trong
kénh DL ctia khung phu loai thir hai khac ngoai sé lugng k¥ hidu dinh trudc
thir nhit dugc sit dung dé truyén kénh didu khién DL.

Dua vao truomg hop bét ky ciia khia canh thir hai dén cach thire trién khai
kha thi thir chin cta khia canh th@ hai, theo cich thirc trién khai kha thi tht
mudi cia khia canh thir hai, sé lugng k¥ hiéu lién tuc dinh truée thir hai trong
kénh UL cua khung phu loai thtr ba hodc sb lugng ky hi€u lién tuc dinh trudce
thr hai trong kénh UL cia khung phu loai tht tu dugc st dung dé truyén kénh
diéu khién UL, va ky hiéu trong kénh UL ctia khung phu loai thi ba khac ngoai
sb lugng ky hi€u dinh trudce thir hai hodc ky hi¢u trong kénh UL cta khung phu
loai thir tu khac ngoai ) luong ky hi€u dinh truée thtr hai dugc str dung dé
truyén dir liéu UL, trong d6 s6 luong ky hiéu lién tuc dinh trudc thir hai 13 sb
lugng ky hi€u dinh truéde tha hai dugce bd tri truée theo thtr tu thoi gian, hodc
s6 lwong ky hiéu lién tyc dinh trudc thir hai 13 s6 lugng ky hiéu dinh trude thi

hai dugc bd tri cudi ciing theo thi tir thoi gian.
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Dua vao truong hop bat ky cia khia canh thir hai dén cach thic trién khai
kha thi tht chin cta khia canh thi hai, theo cach thirc trién khai kha thi thr
mudi mot cia khia canh tha hai, nhom bang tan s thir nhét trong kénh UL ciia
khung phu loai thir ba hoic nhém bing tin s thir nhit trong kénh UL cia
khung phu loai tht tu dugc st dung dé truyén dr liéu UL, va nhém bang tn sb
thir hai trong kénh UL ciia khung phu loai thir ba hodc nhém bang tin sb thir
hai trong kénh UL ctia khung phu loai thir tu dugc st dung dé truyén kénh diéu
- khién UL.

Dua vao trudng hop bit ki ctia khia canh thtr hai dén cach thuc trién khai
kha thi thr chin cta khia canh thi hai, theo cich thirc trién khai kha thi thér
mudi hai ctia khia canh tht hai, s6 lugng k¥ hiéu lién tuc dinh trude thi hai
trong kénh UL cﬁ.a khung phu loai thir ba hodc sb luong ky hiéu lién tuc dinh
trude thtr hai trohg kénh UL cta khung phu loai thir tu duge str dung dé truyén
kénh diéu khién UL, nhém bang tin s thir ba trong ky hiéu trong kénh UL ciia
khung phu loai thr ba khac ngoai s6 luong ky hiéu dinh trudc thir hai hodc
nhém bang tin sb thir ba trong k¥ hiéu trong kénh UL ctia khung phu loai thi
tu khéc ngoai s6 lrong k¥ hiéu dinh trude thi hai duoc st dung dé truyén dir
liéu UL, va nhém bang tin sd thir tu trong ky hidu trong kénh UL cia khung
phu loai thtr ba khac ngoai sb luong ky hi€u dinh trude thtr hai hodc nhom bang
tan s tht tu trong ky hiéu trong kénh UL ctia khung phu loai thit tir khac ngoéi
s6 Iuong ky hidu dinh truée thir hai dwoc sit dung dé truyén kénh didu khién
UL.

Theo khia canh thir ba, thiét bj truyén dit liéu dugc dé xuét, trong d6 thiét
bi gdm: |

bo x1r 1y, dugc tao cAu hinh dé x4c dinh loai khung phu thir nhét dé truyén
dir liéu, trong d6 loai khung phu thtr nhét 13 khung phu loai thir nhét, khung
phu loai tht hai, khung phu loai thir ba, hodc khung phu loai thir tu, trong do

khung phu loai thtr nhat gdm kénh diéu khién UL va kénh DL, va kénh diéu
khién UL cta khung phu loai thr nhét dugc dat trude kénh DL cla khung phu
loai thir nhét;

khung phu loai thir hai gdm kénh diéu khién UL va kénh DL, kénh diéu
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khién UL cta khung phu loai thtr hai dugc dat sau kénh DL ctia khung phu loai
thir hai, va c¢6 chu ky bao vé giita kénh diéu khién UL cta khung phu loai thir
hai va kénh DL cta khung phu loai thir hai;

khung phu loai thir ba gdm kénh UL va kénh didu khién DL, va kénh UL
ctia khung phu loai thr ba dugc dat truée kénh didu khién DL ctia khung phu
loai tht ba; va . ,

khung phu loai thtr tu gdm kénh UL va kénh didu khién DL, kénh UL cta
khung phu loai thit tw dugc dat sau kénh diéu khién DL ctia khung phu loai thi
tu, va cé chu ky bdo vé gifra kénh UL ctia khung phu loai tht tu va kénh didu
khién DL ctia khung phu loai thi tu; va

bd truyén, dugc tao ciu hinh dé truyén dir lidu trong khung phu thir nhit
theo loai khung phu thir nhét dudc xac dinh.

Dua vao khia canh thi ba,v theo cach thirc trién khai kha thi thér nhit cua
khia canh tht ba, thiét bi con gdm:

bd truyén, con duoc tao ciu hinh dé truyén dit liéu trong khung phu thtr hai
sau khung phu thir nhét, trong d6 khung phu thtr hai lién ké khung phu thir nhit,
trong do

néu huéng truyén dir liéu o thoi diém bit dau cia khung phu thir hai khac
huéng tljuyén dit lidu & thoi didm két thic cta khung phu thtr nhét, khoang bao
v€ con duoc bao gém gitta khung phu thir nhét va khung phu th hai; va

néu hudng truyén dir lidu & thoi diém bit diu ctia khung phu thi hai gidng
huéng truyén dit lidu & thoi diém két thic cia khung phu tht nhét, chu ky thoi
gian khéng duoc bao gdm gitra khung phu thtr nhét va khung phu thir hai.

Dua vao khia canh thi ba, theo cach thirc trién khai kha thi thit hai cta khia |
canh thit ba, thiét bi con gém:

b6 truyén, con duoc tao ciu hinh dé truyén dit lidu trong khung phu thir hai
sau khung phu thir nhét, trong d6 khung phu thir hai lién k& khung phu thir nhét,
trong do

néu hudng truyén dir lidu & thoi diém bat ddu cta khung phu thir hai 13 UL
va huéng truyén di liéu & thoi diém két thic cua khung phu thir nhit 13 DL,
khoang bao vé con duoc bao gdm giira khung phu thir nhit va khung phuy thi
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hai.

Dya vao khia canh thit ba, hodc cach thirc trién khai kha thi thi nhit cla
khia canh thtr ba, hodic cich thire trién khai kha thi thit hai cia khia canh thi ba,
theo cch thite trién khai kha thi thir ba ctia khia canh thi ba, trong do

bé xtt Iy con duge tao chu hinh dé xdc dinh, theo chu ky dinh truéc thir
nhét, ring loai khung phu thir nhét 13 khung phu loai thit nhit hodc khung phu
loai thir hai; hodc

bo xtr Iy con dugc tao cAu hinh dé x4c dinh, theo chu ky dinh trude th hai,
rang loai khung phu tht nht 13 khung phu loai that ba ho#c khung phu loai thir
tlIv.

Dua vao céch thirc trién khai kha thi tht ba cia khia canh thtr ba, theo cach
thtrc trién khai kha thi thir tu cta khia canh thir ba, khi dugc xac dinh, theo chu
ky dinh trudc thi nhét, ring loai khung phu thit nhét 13 khung phu loai thir nhét
hodc khung phu loai thr hai, khung phu tha nhét duoc st dung dé truyén mét
hoic tb hop cuda tin hi¢u déng bd, tin hi€u quing bé, hodc tin hi¢u chudn phat
hién, trong d6

tin hiéu quang ba duoc sir dung dé mang thong tin vé chu ky dinh trudc tha
nhét va/hoic chu ky dinh trudc thir hai.

Dua vao cach thirc trién khai kha thi thit ba ctia khia canh thir ba hoac cach
thtc trién khai kha thi thir tu coa khia canh tht ba, theo cach thitc trién khai
kha thi thi nim ciia khia canh tht ba, khi chu ky dinh trude thi nhit va chu ky
dinh truéc thi hai 13 gidng nhau, tin hiéu quang ba chi bao chu ky dinh truéc
thtr nhit hodc chu ky dinh truéc thi hai, tin hi€éu quang ba con chi bio dd 1éch -
gifta chu ky dinh truée tha nhét va chu ky dinh trudce thir hai, va d 1éch duogc
str dung dé chi bao su khac biét sé khung phu gifta cic khung phu tuong tng
v6i chu ky dinh trude thir nht va chu ky dinh trude thit hai.

Dua vao truong hop bt ky ciia khia canh thir ba dén cach thirc trién khai
kha thi thit nAim cta khia canh thi ba, theo cach thtrc trién khai kha thi tht sau
ctia khia canh thir ba, kénh didu khién UL hoac kénh diéu khién DL cta khung
phu thir nhit mang thong tin chi bao, thong tin chi bao duoc sir dung dé chi bao
loai khung phu ciia khung phu thir k sau khung phu thtr nhit, va k 13 s6 nguyén
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duong.

Dua vao trudng hop bat ky ciia khia canh thir ba dén cach thirc trién khai
kha thi thr sau cia khia cénh tht ba, theo cach thuc trién khai kha thi thi bay
ctia khia canh tht ba, s§ lugng ky hiéu lién tiép dinh trudc thir nhét trong kénh
DL ctia khung phu loai thir nhét hodc sé luong ky hiéu lién tiép dinh trudce thi
nhit trong kénh DL ciia khung phu loai thi hai duoc st dung dé truyén kénh
diéu khién DL, va ky hiéu trong kénh DL cua khung phu loai thir nhit khac
ngoai sé luong k¥ hiéu dinh trude thir nhét hodc ky hiéu trong kénh DL coa
khung phu loai thir hai khac ngodi sé lwong k¥ hiéu dinh tru6c thir nhit duoc
sir dung d& truyén di lidu DL, trong d6 s6 lwong k¢ hiéu lién tiép dinh truée
thir nhét 13 sé lwong ky hiéu dinh trude thi nhit duoc b tri trude theo tha tu
thoi gian, hoic sb lwong ky hiéu lién tiép dinh trudc thi nhét 12 s6 luong ky
hiéu dinh trude thir nhat duge bd tri cudi cing theo thir tyr tho gian.

Dua vao truong hop bt ky ctia khia canh thit ba dén cach thirc trién khai
kha thi thr su cta khia canh tht ba, theo cich thirc trién khai kha thi thir tAm
ctia khia canh thtr ba, nhém bing tan sé thir nhét trong kénh DL cta khung phu
loai thtr nh4t hodc nhém bang tin sb thir nhét trong kénh DL cta khung phu
loai thtr hai dugc st dung dé truyén dit liéu DL, va nhom bang tAn sb thir hai
trong kénh DL cua khung phu loai thir nhat hoic nhém béng tan sb thtr hai
trong kénh DL ctia khung phu loai thit hai dugc st dung dé truyén kénh diéu
khién DL.

Dua vao trudng hop bat ky ctia khia canh thtr ba dén cach thuc trién khai
kha thi thr sdu cta khia canh thit ba, theo cach thitc trién khai kha thi tht chin
ctia khia canh tht ba, s6 lwong ky hiéu lién tiép dinh trudc tht nhét trong kénh
DL ciia khung phu loai thtr nhat hodic s6 Iwong ky hiéu lién tiép dinh trudc thir
nhat trong kénh DL ctia khung phuy loai thir hai dugc st dung dé truyén kénh
diéu khién DL, nhém bing tin sb thir ba trong ky hiéu trong kénh DL cia
khung phu loai thir nhit khac ngoai sé lwong ky hiéu dinh truée thir nhit hodic
nhém bing tan s6 thi ba trong ky hiéu trong kénh DL ctia khung phu loai thér
hai khéac ngoai sé luong k¥ hiéu dinh trude thir nhit dugc st dung dé truyén dir
" lidu DL, v nhém bing tin sb thi tu trong k¥ hiéu trong kénh DL cta khung
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phu loai thir nhat hogic kénh DL ciia khung phu loai thit hai khic ngoai s6 luong
ky hiéu dinh tru6e thir nhit hoic nhém bang tin s6 thir tu trong ky hiéu trong
kénh DL cua khung phu loai thir hai khac ngoai s6 luong ky hiéu dinh trude
th nhit duoc str dung dé truyén kénh diéu khién DL.

Dua vio trudng hop bit ky ciia khia canh thir ba dén cach thic trién khai
kha thi thl:l’ chin cta khia canh thir ba, theo c4ch thirc trién khai kha thi tha
mudi cia khia canh tht ba, sb lugng ky hiéu lién tuc dinh trudc thh hai trong
kénh UL cta khung phu loai thir ba hodc s6 luong ky hiéu lién tuc dinh trudce
thir hai trong kénh UL ctia khung phu loai thir t duoc st dung dé truyén kénh
didu khidn UL, va ky hiéu trong kénh UL ctia khung phu loai thtr ba khac ngodi
sb luong ky hi€u dinh trudce thr hai hodc ky hiéu trong kénh UL cta khung phu
loai thtr tu khac ngoai sb luong ky hiéu dinh trudc tht hai duge st dung dé
truyén dir liéu UL, trong d6 sb luong ky hiéu lién tuc dinh trude thir hai 13 sb
lugng ky hiéu dinh trude thi hai duge bd tri trude theo tha tu thoi gian, hodc
sb lugng ky hiéu lién tuc dinh trude tht hai la sb lugng ky hi¢u dinh trudc th
hai dugc bd tri cudi cling theo thi tu thoi gian.

Dua vao trudng hop bét ky ciia khia canh thir ba dén cach thirc trién khai
kha thi thr chin cta khia canh thtr ba, theo cach thirc trién khai kha thi tha
muoi mot cia khia canh thir ba, nhém bang tan sb thl’r nhét trong kénh UL ciia
khung phu loai th&t ba hoic nhém bang tin sb thi nhit trong kénh UL cia
khung phu loai thir tu dugc st dung dé truyéh dit lidu UL, va nhom bang tin s6
thir hai trong kénh UL ctia khung phu loai thtr ba hozic nhém bing tan sb tha
hai trong kénh UL ctia khung phu loai thir tu duoc sir dung dé truyén kénh didu
khién UL.

Dua vao trudong hop bét ki ctia khia canh thir ba dén cach thirc trién khai
kha thi thir chin cta khia canh thir ba, theo cach thirc trién khai kha thi tht
mudi hai cia khia canh thir ba, sb lugng ky hi€u lién tuc dinh trudc thir hai
trong kénh UL cta khung phu loai thir ba hodc s6 luong ky hi€éu lién tuc dinh
trude thir hai trong kénh UL ctia khung phu loai thir tu duge str dung dé truyén
kénh diéu khién UL, nhém bing tin s6 tha ba trong k¥ hiéu trong kénh UL cia
khung phu loai thir ba khic ngodi sb luong k¥ hiéu dinh truéc thi hai hoic
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nhom bing tan sb thi ba trong k¥ hiéu trong kénh UL ctia khung phu loai thir
tu khac ngoai sé luong ky hiéu dinh trudc thir hai dugc st dung dé truyén di
liéu UL, va nhém bang tdn sb tht tu trong ky hiéu trong kénh UL cua khung
phu loai thtr ba khac ngodi sé luong k¥ hiéu dinh truée thir hai hodc nhom bing
tan s6 tht tu trong ky hiéu trong kénh UL ctia khung phu loai thit tur khac ngoai
sd luong ky hiéu dinh trﬁéc thir hai duoc st dung dé truyén kénh diéu khién
UL.

Céc giai phap k§ thuat theo cac phuong an thuc hién sang ché c6 cic uu
diém sau:

Theo céc phuong an thuc hién sang ché, ldai khung phu thtr nhit dé truyén
dir liéu dugc xé4c dinh, trong d6 loai khung phu thir nhit 13 khung phu loai thir
nhit, khung phu loai thir hai, khung phu loai thir ba, hodc khung phu loai thir tu.
Kénh diéu khién UL cia khung phu loai thir nhéit dugc dit trude kénh DL cia
khung phu loai thir nhit, va khoang bio vé khong duoc bao gdm giita kénh
didu khién UL ctia khung phu loai thir nhat va kénh DL cua khung phu loai thir
nhét, nho d6 giam s6 14n chuyén doi, va con giam s khoang bao vé. Kénh diéu
khién UL cua khung phu loai thtr hai dugc dat sau kénh DL ctia khung phu loai
thir hai, c6 chu ky bao vé giita kénh didu khién UL cta khung phu loai thir hai
va kénh DL ctia khung phu loai thir hai, va chi mt Ian chuyén doi giita truyén
UL va truyén DL dugc thuc hién, nhd d6 giam sé lan chuyén ddi, va con giam
s6 khoang bao vé. Kénh UL cua khung phu loai thir ba duge dit trudc kénh
didu khién DL cta khung phu loai thir ba, va khoang bao vé khéng dugc bao
gdm gifta kénh UL ctia khung phu loai thir ba va kénh diéu khién DL cua
khung phu loai thir ba, nhd d6 gidm s6 14n chuyén dbi, va con giam sb khoang
bao vé. Kénh UL cua khung phu loai thir tw duoc dit sau kénh diéu khién DL
cua khung phu loai tha tu, ¢é chu ky bao vé gitta kénh UL cua khung phu loai
thtr tu va kénh diéu khién DL coa khung phu loai th tu, va chi mot lan chuyén
dbi gitra truyén UL va truyén DL duoc thuc hién, nho d6 giam sé 1an chuyén
déi, va con giam sb khoang bdo v¢. Theo cach nay, cai thién viéc tdn dung tai

nguyén khong day.
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M6 ta van tit cdc hinh vé

Dé mo ta cac giai phap k§ thuit theo cac phuong 4n thyc hién sing ché &
rang hon, phin sau mé ta van tit cic hinh vé& di kém cin dé mo6 ta cac phuong
an thuc hién. RO rang 13, cac hinh vé di kém trong phﬁn md ta sau chi thé hién
mdt s6 phuong an thuc hién sang ché, va ngudi ¢6 kién thirc trung binh trong
linh vuc van c6 thé suy ra cac hinh vé khéc tir cac hinh v& di kém nay ma
khong can nd luc sang tao.

Fig.1 14 so dd cu tric cia khung phu theo giai phap k¥ thuét da biét;

Fig.2 14 luu dd ciia phuong phap truyén dir lidu theo phuong 4n thuc hién
sang ché;

Fig.3 1a Iuu d6 ctia phuong phéap khéc truyén dir lidu theo phuong an thuc
hién sang ché;

Fig.4(a) 14 so db ciu tric cia khung phu loai thir nhét theo phuong 4n thuc
hién sang ché;

Fig.4(b) 13 so dd c4u tric cta khung phu loai thir hai theo phuwong an thuc
hién sang ché;

Fig.5(a) 14 so dd ciu trac cia khung phu loai thir ba theo phuong an thuc
hién sang ché;

Fig.5(b) 1 so db céu trac cta khung phu loai thir tu theo phuong an thuc
hién sang ché;

Fig.6 1 so d6 cAu triic cta loai hai khung phu lién tiép theo phuong 4n thuc
hién sang ché;

Fig.7 13 so dd chu trac cta loai khac cta hai khung phu lién tiép theo
phuong 4n thuc hién sang ché;
' Fig.8 13 so db céu tric cua loai khac nita cta hai khung phu lién tiép theo
phuong 4n thuc hién sang ché;

Fig.9(a) 12 so db ciu tric ctia khung phu loai thir hai khac theo phuong 4n
thuc hién sang ché;

Fig.9(b) 13 so @ cAu triic ctia khung phu loai tht hai khac nfra theo phuong
an thuc hién sang ché;

Fig.9(c) 12 so d6 cAu triic cia khung phu loai thir hai khac nita theo phurong
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an thuc hién sang ché;

Fig.10(a) 13 so d6 cAu tric cta khung phu loai thir tu khéc theo phuong 4n
thuc hién sang ché:

Fig.10(b) 1 so db ciu tric cua khung phu loai thtr tur khic nita theo phuwong
an thuc hién sang ché;

Fig.10(c) 13 so dd cAu trac ciia khung phu loai thir tu khac nita theo phuong
an thuc hién sang ché;

Fig.11(a) 13 so dd ciu tric cia khung phu loai thir nhat khac theo phuong
an thyc hién sdng ché;

Fig.11(b) 13 so db cdu triic ciia khung phu loai thir nhit khic nita theo
phuong an thuc hién séng ché;

Fig.11(c) 13 so dd ciu tric cta khung phu loai thir nhit khac nita theo
phuong an thuc hién sing ché;

Fig.12(a) 12 so dd ciu tric cia khung phu loai thir ba khic theo phuong an
thue hién sang ché;

Fig.12(b) 13 so dd céu tric ciia khung phu loai thir ba khac theo phuong 4n
thuc hién sang ché;

Fig.12(c) 12 so dd cAu triic cia khung phu loai thir ba khac theo phuong an
thuc hién sang ché;

Fig.13 13 so db ciu tric cta thiét bi truyén dir liéu theo phuong 4an thuc
hién sang ché; va

Fig.14 13 so d6 cdu trac cta thiét bi truyén dir liéu khac theo phuong 4n

thuc hién sang ché.

MG t4 chi tiét sang ché

Dé khién cac muc dich, cac giai phap k¥ thuat, va cic uu diém cla sang
ché 15 rang hon, phin sau con mo. ta chi tiét cic phuong 4n thuc hién sang ché
c6 dua vao cac hinh vé di kém.

Fig.2 1 luu db ctia phuong phap truyén dit liéu theo phuong 4n thuc hién
sang ché. Dua vao Fig.2, phuong phép gém céc buéde sau.

Budc 201: Xéc dinh loai khung phu thir nhat dé truyén dir liéu, trong d6
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loai khung phu thir nhét 13 khung phu loai thir nhét, khung phu loai tht hai,
khung phu loai thr ba, hodc khung phu loai thi tu.

Khung phu loai thir nhit gébm kénh diéu khién UL va kénh DL, va kénh
diéu khién UL cia khung phu loai thir nhit dugc dit trude kénh DL cta khung
phu loai th nhét.

Khung phu loai thir hai gdm kénh didu khidn UL vA kénh DL, kénh didu
khién UL cua khung phu loai thit hai dugc dat sau kénh DL ctia khung phu loai
thir hai, va c6 chu ky bao vé gitta kénh diéu khién UL cua khung phu loai thi
hai va kénh DL cta khung phu loai thi hai.

Khung phu loai thir ba gdm kénh UL v kénh diéu khién DL, va kénh UL
cua khung phu loai thtr ba dugc dit trude kénh diéu khién DL cua khung phu
loai thir ba.

Khung phu loai thi tv gdm kénh UL va kénh diéu khién DL, kénh UL cta
khung phu loai thi tu dugc dit sau kénh diéu khién DL cta khung phu loai thir
tur, va c6 chu ky bao vé giita kénh UL ctia khung phu loai th& tu va kénh diéu
khién DL ciia khung phu loai thi tu.

Buéc 202: Truyén dir liéu trong khung phu thir nhét theo loai khung phu
thtr nhét duge x4c dinh.

Theo phuong an thuc hién sang ché, loai khung phu thir nhat dé truyén dit
lidu dugc xac dinh, trong d6 loai khung phu thtr nhat 13 khung phu loai thir nhét,
khung phu loai thir hai, khung phu loai thir ba, hodc khung phu loai thtr tu.
Kénh didu khién UL ctia khung phu loai thir nhit dwoc dat trude kénh DL cia
khung phu loai thtr nhit, va khoang bao vé khéng duoc bao gdm gifta kénh
diéu khién UL cta khung phy loai thir nhét va kénh DL cta khung phy loai tht
nhit, nhdy d6 giam s6 1n chuyén dbi, va con gidm s6 khoang bao vé. Kénh didu
khién UL cua khung phu loai thir hai dugc dit sau kénh DL cta khung phu loai
thir hai, ¢6 chu ky bao vé gifta kénh diu khién UL ctia khung phu loai thir hai
va kénh DL cia khung phu loai thi hai, va chi mét 14n chuyén déi gita truyén
UL va truyén DL duoc thuc hién, nhr d6 giam s6 14n chuyén ddi, va con giam
sb khoadng bao v€. Kénh UL ctia khung phu loai thit ba dugc dit trude kénh
didu khién DL cta khung phu loai thir ba, va khoang bao vé khong duoc bao
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gdm giita kénh UL cta khung phu loai thir ba va kénh diéu khién DL cta
khung phu loai thit ba, nhd d6 giam s 1in chuyén déi, va con giam sé khoang
bao vé. Kénh UL cua khung phu loai thir tw dugc ddt sau kénh diéu khién DL
ctua khung phu loai thir tu, ¢6 chu ky bao vé gitta kénh UL cua khung phu loai
thir tu va kénh didu khién DL cta khung phu loai thi tu, va chi mot 14n chuyén
ddi gifta truyén UL va truyén DL duoc thuc hién, nho d6 giam sé 1dn chuyén
d6i, va con giam sb khoéng bao vé. Theo cach nay, cai thién viéc tdn dung tai
nguyén khong day.

Mot cach tiy chon, phuong phap con gdm:

truyén dit liéu trong khung phu thtr hai sau khung phu thr nhét, trong d6
khung phu thir hai lién ké khung phu thir nhét, trong d6

néu hudng truyén dit lidu & thoi diém bét diu ctia khung phu tht hai khac
huéng truyén dir liéu & thoi diém két thiic ciia khung phu thir nhat, khoang bao
vé con duoc bao gdm gifta khung phu thir nhét va khung phu the hai; va

néu huéng truyén dir liéu & thoi diém bét dau ciia khung phu thir hai giéng
huéng truyén dir liéu & thoi diém két thic ciia khung phu thtr nhét, chu ky thoi
gian khong dugc bao gdm gitra khung phu thir nhat va khung phu thir hai.

Mot cach tiry chon, phuong phép con gom:

truyén dit liéu trong khung phu tht hai sau khung phu th@ nhat, trong d6
khung phu thi hai lién ké khung phu thir nhét, trong d6

néu hudng truyén dir lidu & thoi diém bét ddu cta khung phu tha hai 1a UL
va huéng truyén dir liéu & thoi diém két thic ctia khung phu thir nhét 13 DL,
khoang béo vé con dugc bao goém gitta khung phu thir nhét va khung phu thi
hai. |

Mot cch tity chon, viée xc dinh loai khung phy thr nhét d& truyén dit lidu
gbm:

x4c dinh, theo chu ky dinh trudc thir nhét, ring loai khung phu thir nhét 13
khung phu loai thir nhat hoic khung phu loai thit hai; hoic

x4c dinh, theo chu ky dinh truéc thi hai, ring loai khung phu thir nhit 13
khung phu' loai thit ba hodc khung phu loai thi tu.

Mot céach tuy chon, khi dugc x4c dinh, theo chu ky dinh trudc thir nhét,
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rang loai khung phu thtr nhit 13 khung phu loai thir nhit hodc khung phu loai
th hai, khung phu thtt nhit dugc sir dung dé truyén mot hodc td hop cua tin
hiéu déng b9, tin hiéu quang ba, hodc tin hiéu chuén phat hién, trong dé

tin hiéu quang ba dugc sit dung dé mang thong tin vé chu ky dinh trude thi
nhét va/hoic chu ki dinh trude thi hai.

Mot cach tiy chon, khi chu ki dinh tru6e thi nhit va chu ky dinh trude the
hai 13 gidng nhau, tin hiéu quéng ba chi b4o chu ky dinh truéc thir nhit hodc
chu ky dinh trudc thir hai, tin hiéu quang ba con chi bédo d9 1éch gitra chu ky
dinh trudc thi nhit va chu ky dinh trude thir hai, va do 1éch dugc st dung dé
chi bao su khac biét s6 khung phu gitra c4c khung phu twong Gmg véi chu ky
dinh tru6e thir nhit va chu ky dinh trude thi hai.

Mot cach tuy chon, kénh diéu khién UL hodc kénh diéu khién DL cua
khung phu thir nhit mang thong tin chi béo, thong tin chi bao duoc st dung dé
chi béo loai khung phu ctia khung phu tht k sau khung phu thir nhét, va k 13 sb
nguyén duong.

Mot cach tiiy chon, sb lugng ky hiéu lién tiép dinh truéc the nhit trong
kénh DL ctia khung phu loai thir nhit hoic sb lugng ky hiéu lién tiép dinh trude
thir nhat trong kénh DL cta khung phu loai thir hai duoc sir dung dé truyén
kénh didu khién DL, va ky hiéu trong kénh DL ciia khung phu loai thir nhit
khac ngoai sb lugng ky hiéu dinh trude thir nhat hodc ky hidu trong kénh DL
ctia khung phu loai thir hai khac ngoai sb lwong k¥ hiéu dinh trudc tht nhit
dugc st dung dé truyén dir liéu DL, trong d6 sb luong ky hiéu lién tiép dinh
trude thir nhét 13 sb luong k¥ hidu dinh truée the nhit duge bb tri trude theo
tha ty thoi gian, hodc s6 lugng ky hiéu lién tiép dinh trude thir nhit 13 sé luong
ky hiéu dinh trudc thir nhit duoc bd tri cudi cling theo thir tu thoi gian.

Mot cach tuy chon, nhém bang tan s thir nhét trong kénh DL ctia khung
phu loai thir nhit hosic nhom bang tin sb thtr nhét trong kénh DL ctia khung
phu loai thi hai duoc str dung dé truyén dir liéu DL, va nhém bang tan sb thi
hai trong kénh DL ctia khung phu loai thtr nhat hodc nhém bang tan sé thir hai
trong kénh DL ctia khung phu loai thir hai duoc st dung dé truyén kénh diéu
khién DL.
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Mot cach tuy chon, sb lugng ky hiéu lién tiép dinh truéc thit nhit trong
kénh DL ctia khung phu loai thtr nhat hodc sé Iwong ky hiéu lién tiép dinh trude
thi nhét trong kénh DL ctia khung phu loai thr hai duoc st dung dé truyén
kénh didu khién DL, nhom bing tan s6 thtr ba trong k¥ hiéu trong kénh DL ctia
khung phu loai thtr nhat khac ngoai sé lwong ky hidu dinh truéce thir nhit hoic
nhom bang tin sb thu ba trong ky hiéu trong kénh DL ciia khung phu loai thi
hai khac ngoai sb lugng ky hi€u dinh trude thu nhét duiqc st dung dé truyén dir
liéu DL, va nhom bang tn sb thir tu trong ky hiéu trong kénh DL cta khung
iohu loai thir nhit hoic kénh DL cta khung phu loai thir hai khac ngoai sé lugng
k¥ hiéu dinh trude thir nhit hodc nhém bing tin sb thr tu trong k¥ hiéu trong
kénh DL cta khung phuy loai thir hai khac ngoai sé lvong ky hidu dinh trude
thir nhat duéc st dung dé truyén kénh didu khién DL.

Mot céch iy chon, $6 lugng ky hiu lién tuc dinh trudce thh hai trong kénh
UL ctia khung phu loai thir ba hoidc s6 lwong k¥ hidu lién tuc dinh trudc thi hai
trong kénh UL cta khung phu loai tht fur dugc st dung dé truyén - kénh diéu
khién UL, va ky hiéu trong kénh UL cta khung phu loai tht ba khac ngoai s6
lugng ky hiéu dinh trude thtr hai hodc ky hi€u trong kénh UL cda khung phu
loai thir tu khac ngoai s6 lugng ky hi€u dinh truée thir hai duwgc st dung dé
truyén dit liéu UL, trong d6 sé lugng ky hiéu lién tuc dinh tru6e thi hai 13 s
lugng ky hi€u dinh trude thit hai dugc b tri trude theo thir tu thoi gian, hodc
s6 luong ky hiéu lién tuc dinh trudc thir hai 13 sé Iuong k¥ hiéu dinh tru6c thu
hai dugc bd tri cubi cting theo thir tu thoi gian.

Mot cach tiiy chon, nhém bang tdn sb thir nhit trong kénh UL cia khung
phu loai thir ba hoic nhém bang tin sé thir nhit trong kénh UL cia khung phu
loai thir trr dugc st dung dé truyén dit liéu UL, v nhém bang tAn sé thit hai
trong kénh UL cta khung phu loai thir ba hodc nhom bang tan s thir hai trong
kénh UL cta khung phu loai thtr tu dugc sir dung dé truyén kénh diéu khién
UL.

Mot cach tuy chon, sb lugng ky hi€u lién tuc dinh trudce thir hai trong kénh
UL cta khung phu loai thi ba hodc sb lugng ky hiéu lién tuc dinh trude thir hai
trong kénh UL cta khung phu loai thir tr dwoc sir dung dé truyén kénh diéu
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khién UL, nhém bing tin sé thir ba trong ky hiéu trong kénh UL ctia khung
phu loai thir ba khac ngoai sb lugng k¥ hiéu dinh trude thir hai hodc nhém bang
tan s6 thir ba trong k¥ hiéu trong kénh UL ctia khung phu loai thir tw khac ngoai
$6 luong ky hiéu dinh truéc thir hai dugc st dung dé truyén dit liéu UL, va
nhém bing tan sb th tu trong k¥ hiéu trong kénh UL cta khung phu loai thi
ba khac ngoai sb lugng ky hiéu dinh trude thir hai hodc nhém bang tan sé thu
tu trong ky hiéu trong kénh UL cta khung phu loai thit tu khéc ngoéil s6 luong
ky hiéu dinh truée thir hai dugc sir dung dé truyén kénh diéu khién UL.

T4 hop bét ky cia tit ca cac giai phap k¥ thuit tiy chon néu trén cé thé tao
thanh phuong 4n thuc hién tiy chon ciia sang ché, va khong mé ta chi tiét khac
theo phuong 4n thyuc hién sang ché.

Fig.3 14 Iuu dd cta phﬁong phéap truyén dir lidu theo phuong an thuc hién
sang ché. Dua vao Fig.3, if)huong phép gdm céc buéc sau.

Budc 301: Xac dinh loai khung phu thir nhat dé truyén dit liéu, trong d6
loai khung phu thir nhit 13 khung phu loai thtr nhat, khung phu loai thir hai,
khung phu loai thr ba, hodc khung phu loai thir tu.

Khung phu loai thir nhat gdm kénh diéu khién UL va kénh DL, va kénh
diéu khién UL cta khung phu loai thit nhat dugc dit truée kénh DL cta khung
phu loai thir nhat. Khung phu loai thir hai gdm kénh diéu khién UL va kénh DL,
kénh diéu khién UL cta khung phu loai thir hai dugc dit sau kénh DL cta
khung phu loai thir hai, va ¢6 chu ky bao vé gifta kénh diéu khién UL ctia
khung phu loai thir hai va kénh DL ctia khung phu loai thir hai. Khung phu loai
thir ba gdm kénh UL va kénh diéu khién DL, va kénh UL ciia khung phu loai
thr ba duoc dit truée kénh didu khién DL cia khung phu loai thtr ba. Khung
phu loai thir tw gdm kénh UL va kénh diéu khién DL, kénh UL ciia khung phu
loai thit tu dugc dit sau kénh diéu khién DL cua khung phu loai tht tu, va cé
chu ky bao v¢ giita kénh UL cta khung phu loai thir tu va kénh diéu khién DL
cua khung phu loai thi tu. Chéng han, nhu dugc thé hién trén Fig.4 va Fig.5,
Fig.4(a) thé hién khung phu loai thir nhat, Fig.4(b) thé hién khung phu loai tht
hai, Fig.5(a) thé hién khung phu loai thi ba, va Fig.5(b) thé hién khung phu
loai thi tur, ‘
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Khi dir li€u dugc tmyén gitta UE va BS, dit liéu cé thé dugc truyén béng
cach str dung khung phy, va mdi khung phu cé cung khoang thoi gian. Do vay,
BS ¢6 thé thiét 1ap khung phu thir nht dé truyén dit liéu 1a khung phu loai thir
nhét, khung phu loai thir hai, khung phu loai thir ba, hodc khung phu loai th tu.
Déi v6i khung phu loai thir nhét, khong c6 khoang bao vé gitta kénh didu khién
UL cia khung phu loai thir nhit va kénh DL cta khung phu loai thtr nhit, nho
d6 giam sb lugng khoang bao vé, ting thoi gian dé truyén dit liéu trong khung
phuy, va con cai thién viéc tdn dung tai nguyén vo tuyén. DPéi voi khung phu loai
thtr hai, c6 chu ky bao vé gitta kénh diéu khién UL ctia khung phu loai thir hai
va kénh DL cua khung phu loai thir hai, tirc 13, mot 1an chuyén ddi tir viéc
truyén DL sang viéc truyén UL duoc thuc hién trong khung phu loai thi hai,
nhd d6 giam s 14n chuyén dbi, nhd d6 giém s6 luong khoang bao vé, tang thoi
gian dé truyén dir liéu trong khung phu, {Ié con cai thién tdn dung tai nguyén vo
tuyén. P6i v6i khung phu loai th ba, khong cé khoing bao vé giita kénh UL
ctia khung phu loai thtr ba va kénh diéu khién DL cta khung phu loai thir ba,
nhd do giam sb lugng khoang béo vé, ting thoi gian dé truyén dir liéu
trong khung phu, va con cai thién tan dung tai nguyén vo tuyén. Péi voi khung
phu loai tht tu, cé chu ky bao v¢ giita kénh UL cta khung phu loai thtr tu va
kénh diéu khién DL ctia khung phu loai thir tw, tirc 13, mot lan chuyén déi tir
truyén DL sang truyén UL duoc thure hién trong khung phu loai thit tu, nhd d6
giam s 14n chuyén ddi, nho d6 giam sb lugng khoang bao vé, ting thoi gian dé
truyén dit liéu trong khung phu, va con cai thién tin dung tai nguyén vo tuyén.

Kénh didu khién UL c6 thé duoc s dung dé truyén it nhat mot loai thong
tin sau: phan hdi bio nhin/bido nhin tiéu cuc (Acknowledgment/Negative
Acknowledgment, ACK/NACK) dé nhan dit liéu DL, phan hdi chi bo trang
thai kénh (Channel State Indication, CSI) d6i v6i két qua do Iwong chit luong
ctia kénh DL, hodic yéu cu 14p lich. R4 rang 13, kénh diéu khién UL c6 thé con
dugc str dung dé truyén thong tin khac, khong duoc liét ké theo phuong an thuc
hién sang ché.

Nén Ivu ¥ ring, theo phuong 4n thuc hién sang ché, tit ca cic khoang bao

vé dé truyén t truyén UL dén ti‘uyén DL c6 thé bing nhau, va tit ca cac
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khoang bao vé dé truyén tir truyén DL dén truyén UL c6 thé con biang nhau. Dé
dé mé ta, khoang bao vé dé truyén tir truyén UL dén truyén DL duoc goi 13 chu
ky thoi gian thir nhét; va khoang bao vé dé truyén tir truyén DL dén truyén UL
dugc goi 13 chu ky thoi gian thir hai. Chu ky thoi gian thir nhit va chu ky thoi
gian thir hai c6 thé giéng nhau, hoic c6 thé khic nhau. Pidu nay khéng bi gii
han cu thé theo phuong 4n thuc hién sang ché.

Ngoai ra, khi thiét bi mang nhén dir liéu, dé nhan chinh x4c dir liéu, thiét bi
mang can xac dinh liéu UL hodc DL ¢6 & phia truéc trong khung phu hay
khong. Do vay, theo phuong &n thuc hién sang ché, t6t hon 1, khung phu dé
truyén dir liéu c6 thé duge xac dinh 1am khung phu loai thir nhat hodc khung
phu loai thir ba. RS rang 13, khung phu dé truyén dir liéu c6 thé con dugc xéc
dinh lam khung phu loéi thir hai hodc khung phu loai thit 'tu’. Theo cach nay, thi
tur cua UL va DL trong khung phu cé thé duoc cb dinh, sao cho thiét bi mang
b6 qua qua trinh xé4c dinh, do vy giam d6 phirc tap thiét ké cua thiét bi mang.

Theo phuong an thuc hién khac cia séang ché, viéc x4c dinh loai khung phu
thtr nhat dé truyén dir liéu gém: xac dinh, theo chu ky dinh truéc thi nhét, 1‘§ng
loai khung phu thir nhit 12 khung phu loai thir nhét hoic khung phu loai tht hai;
hodc xé4c dinh, theo chu ky dinh trude thir hai, ring loai khung phu tht nhét 13
khung phu loai thtr ba hodc khung phu loai thir tur. Tirc 13, trong nhiéu khung
phu d truyén dit lidu, khung phu loai thit nhit c¢6 dinh hodc khung phu loai thir
hai duoc phan phdi mbi chu k¥ dinh truéc thir nhit, va khung phu loai thi ba
¢ dinh hodc khung phu loai thir tuw dugce phan phdi mdi chu ky dinh truée thir
hai. Khung phu khac ctia nhiéu khung phu c6 thé dugc phan phdi dong dudi
dang khung phu loai thir nhét, khung phu loai thir hai, khung phy loai tht ba,
hoic khung phu loai thir tu. RS rang 13, khung phu khéc c6 thé con duoc phan
phéi dudi dang khung phu loai khac. Pidu ndy khéng giéi han cu thé theo
phuong 4n thuc hién séang ché.

Khi khung phu khac ctia nhiéu khung phu dugc phan phdi déng dudi dang
khung phu loai thi nhét, khung phu loai thr hai, khung phu loai th{r ba, hoic
khung phu loai thtr tu, loai khung phu khac cé thé duoc xac dinh dua trén
lwong dir liéu truyén DL va luong dit lidu truyén UL. Ching han, khi luong dit
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lidu truyén DL 16n hon luong dit liéu truyén UL, di v6i khung phu khéc cta
nhiéu khung phuy, sé luong khung phu dwoc phan phéi duéi dang khung phu
loai thtr nhit hodc khung phu loai fh(r hai 16n hon sb luong khung phu duoc
phan phéi dudi dang khung phu loai thir ba hodc khung phu loai thtr tu. Khi
lugng dit liéu truyén DL nhé hon lugng dit lidu truyén UL, dbi véi khung phu
_ khéc‘ ctia nhiéu khung phu, s& luong khung phu dwoc phan phdi duéi dang
khung phu loai th& nhét hodc khung phu loai tht hai nhé hon sb lugng khung
phu dugc phan phdi dudi dang khung phu loai thi ba hoidc khung phu loai thir
tur. Khi luong dit liéu truyén DL bang luong dit lidu truyén UL, hé s khac c6
thé con duoc xem xét dé fhu:c hién phan phéi. Pidu nay khong bi gidi han cu
thé theo phuong 4n thuc hién sang ché.

Khi dugc xac dinh, theo chu ky dinh trudc thir nhét, ring loai khﬁng phu
thi nhit 13 khung phu loai thir nhit hoic khung phu loai tht hai, khung phu thir
nhét ¢6 thé duge st dung dé truyén mét hoic td hop cua tin hi€u df“)ng b0, tin
hiéu quing ba, hoic tin hiéu chuin phét hién dén UE, trong do6 tin hi¢u quang
b4 duogc st dung dé mang thong tin vé chu ki dinh trude thi nhit va/hodc chu
ky dinh trudc thir hai. Tin hiéu df“)ng bd dugc st dung dé d@)ng bo giita mién
thoi gian va mién tin 6, va con duoc sir dung dé thu thap vi tri bt dau va
tuong tu cia mdi khung va mdi khung phu. Tin hiu quang ba con duoc st
dung dé phét quang b4 thong tin hé thdng cta té bao, Ching han, dinh danh cta
t€ bao, cdu hinh anten cia té bdo, va sb khung hién tai. Tin hiéu chuin phat
hién dugc st dung dé chi bao trang thai (tit hodc bat) cua té bao, do luong
nang lwong tin hidu cia té bao, va tuong tu.

Ngoai ra, chu ky dinh tru6c thtr nhit va chu ky dinh tru6e thi hai c6 thé
gidng nhau, hodc ¢ thé khac nhau. Khi chu ky dinh truée thir nbit va chu ky
dinh trudc thi hai khac nhau, BS c6 thé giri riéng 1& chu k¥ dinh tru6e thi nht
va chu ky dinh truéc thir hai dén UE bang cach st dung khung phu tuong tng
vé6i chu ky dinh trudce thir nhat. Khi chu ky dinh truée thir nhat va chu ky dinh
trude thi hai 14 gidng nhau, BS c6 thé chi bio chu ky dinh trude the nhét hoic
chu ky dinh truéc thit hai dén UE bing cach st dung tin hiu quang b4 néu trén,

va tin hi€u quang ba con duoc st dung dé chi bao do léch giﬁ’a chu ky dinh
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truGe thi nhat va chu ky dinh truéc thir hai dén UE, trong d6 do 1éch duogc s
dung d& chi bao su khéac biét s6 khung phu giita cac khung phu tuong ting véi
chu k¥ dinh tru6c thir nhét vi chu ky dinh trude tht hai. Chéng han, do léch
bang 2; do vy, khung phu tht hai sau khi khung phu twong Gng v6i mdi chu
ky dinh trudc thir nhit 13 khung phu twong ting v&i chu ky dinh trudc thit hai.

Chu ki dinh truéc thit nht va chu ky dinh trude thit hai duoc gt dén UE
bing cach sir dung khung phu twong Gng v6i chu ky dinh trudce thir nhat, hodc
chu ky dinh truéce thir nhit hoic chu ky dinh trude thi hai, va do léch gitta chu
ky dinh trudce thir nhat va chu ky dinh trude thir hai duge giri &én UE, sao cho
UE ban dau truy nhap té bao hodc UE dﬁqc chuyén dbi sang té bao hién tai tir
té bao 1an cin c6 thé thu thap thoi gian gii ctia khung phu tuong tng v6i chu
ky dinh trudc thir nhit va thoi gian gii cta khung phu twong tmg véi chu ky
dinh truéc tht hai. |

Ngoai ra, theo phuong 4n thuc hién sang ché, UE c6 thé dugc thong bo
true vé loai khung phu bang cach st dung co ciu quang ba dudi ddy ctia loai
khung phu, sao cho UE c6 thé thu thap trude loai bkhung phu va do vay cé thé
gri va nhén dir liéu dung. Cu thé 13, d6i v6i khung phu thi nhit, loai khung
phu ctia khung phu thir k sau khung phu thit nhéit c6 thé duoc thu thap, va
théng tin chi béo c6 thé duoc mang trong kénh diéu khién UL hoic kénh diéu
khién DL cua khung phu thi nhit, trong d6 thong tin chi bao dugc st dung dé
chi bao loai khung phu ctia khung phu thit k sau khung phu thir nhét. k 13 gia tri
cu thé, va k 13 s6 nguyén duong.

Neén luu ¥ rang, khi UE duoc thong béo trude vé loai khung phu ciia khung
phu thtr k sau khung phu tht nhit bang cach sir dung co cu phat quang ba loai
khung phu, UE c6 thé duoc thong bao bang cach st dung tin hidu quang b4 cu
thé. P&i voi khung phy twong tmg v6i chu ky dinh truée the nhét, tin hiéu
. quang ba cu thé c6 thé 1a tin hidu quang b4 néu trén, hodc c6 thé 13 tin hidu
quang ba khéac ngoai tin hidu quang ba néu trén. Piéu nay khong bi gidi han cu
thé theo phuong 4n thuc hién sang ché.

Buége 302: Truyén dit liéu trong khung phu thir nhit theo loai khung phu
thir nhat dugc xac dinh. .
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Sau khi loai khung phu thit nhét dugc xac dinh, c6 thé xac dinh dugc lidu
UL hoic DL & phia truge & khung phu thir nhét, va sau do6 dit liéu c6 thé dugce
nhén hoic dit lidu ¢ thé duoc gui ding, va co thé dam bao do chinh xéc truyén
dit liéu trong khung phu thir nhét.

Budc 303: Truyén dit liéu trong khung phu thtr hai sau khung phu thir nhét,
trong d6 khung phu thtr hai lién ké -khung phu tht nhét.

Néu huéng truyén dit liéu & thoi diém bét dau cia khung phu thir hai khac
huéng truyén dit liéu & thoi diém két thic ctia khung phu thit nhit, khoing bao
vé con dugc bao gdm gitta khung phu thi nhét va khung phu thr hai. Néu
huéng truyén dit liéu & thoi diém bat ddu cia khung phu thir hai gidng hudng
truyén dit liéu o thoi diém két thiic ciia khung phu thi nhét, chu ki thoi gian
khong duoc bao gdm giita khung phu thir nhit va khung phu tht hai. Nhu dwgc
thé hién trén Fig.6, loai khung phu ctia khung phu th@ nhét 13 khung phu loai
thtr nhat, huéng truyén dit lidu & thoi diém két thiic ctia khung phu thir nhét 13
DL, loai khung phu ctia khung phu thir hai 13 loai thir ba, va huéng truyén dit
lidu & thoi diém bit dau cta khung phu thtr hai 13 UL. Trong trudmg hop nay,
khoang béo vé con duoc bao gdm giita khung phu thir nhét va khung phu thir
hai. Nhu dugc thé hién trén Fig.7, loai khung phu cta khung phu th nhét 13
khung phuy loai thr nhat, huéng truyén dit liéu & thoi diém két thic ciia khung
phu thtr nhat 13 DL, loai khung phu ctia khung phu thtt hai 13 loai tht tu, va
huéng truyén dir liéu ¢ thoi diém bit dAu ciia khung phu thr hai 13 DL. Trong
truong hop nay, khéng c6 chuyén ddi giira truyén UL va truyén DL gitta khung
phu thtr nh4t va khung phu tht hai. Do viy, khoang bao vé khdng dugc bao
gdm gitta khung phu thr nhit va khung phu thtr hai, nho d6 con giam sb
khoang bdo v¢, giam chi phi bd sung hé théng, va cai thién viéc tdn dung tai
nguyén khong day.

Ngoai ra,. thoi gian sém UL dugce tao cAu hinh cho UE, tuc 13, khi UE
truyén dir lidu dén BS, c6 thoi gian sém dé truyén UL. Trong thoi gian sém,
thiét bi mang (UE hoic BS) c6 thé thuc hién chuyén dbi gitra truyén UL va
truyén DL. Do viy, khoéng bao vé khong thé dugc bao gdm trong qua trinh
chuyén dbi tir viéc truyén DL sang truyén UL, nhd d6 con giam sb khoang bao
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vé. Tuc 13, néu hudng truyén dir lidu & thoi diém bat diu ctia khung phu thir hai
13 UL va huéng truyén dit liéu & thoi diém két thic cta khung phy thir nhit 13
DL, khoang béo vé con dugc bao gdm giita khung phu thtr nhit va khung phu |
thir hai. Néu huéng truyén dit liéu & thoi diém bit ddu cia khung phu thir hai 13
DL va huéng truyén dir liéu & thoi diém két thic ctia khung phu thir nhét 13 UL,
khoang bao vé c6 thé khong duoc bao gdm giira i(hung phu thir nhét va khung
phu th hai, nhu dugc thé hién trén Fig.8. RO rang 1a, khoang bao vé co thé con
dugc bao gdm gitta khung phuy thir nhat va khung phu thtr hai, nhung khoéng
bao vé c¢6 thé cuc ngin. Didu nay khéng bi gi6i han cu thé theo phuong an thuc
hién sang ché. |

Nén lvu ¥ rang, theo phuong an thuc hién sang ché, khi chu ky thoi gian
con duge bao gdm gitra khung phu thir nhit va khung phu thtr hai, chu ky thoi
gian thu dugc bang cach rat ngan thoi gian dé truyén dir lidu trong khung phu
thtr nhét, va khong anh huéng 1én thoi gian truyén dit liéu trong khung phu thie
hai. Chang han, nhu dugc thé hién trén Fig.5, khoang bao vé con dugc bao gdm
gitta khung phu thir nhit va khung phu thi hai, va khoang bao vé thu duoc
bang cach 1am ngin thoi gian cta kénh DL cta khung phu thir nhit, va khong
tac dong dén thoi gian cta kénh UL cta khung phu thir hai.

Theo phuong 4n thuc hién sang ché, cac ciu triic cu thé cta khung phu loai
thir nhat, khung phu loai thir hai, khung phu loai thi ba, va khung phu loai tht
tu c6 thé con duoc thiét ké. Cac ciu tric cu thé cia khung phu loai thir nhét va
khung phu loai thir hai c6 thé 13: s6 luong ky hiéu lién tiép dinh trudc thir nhit
trong kénh DL ctia khung phu loai thir nhét hoic sd luong ky hiéu lién tiép dinh
trudc th nhit trong kénh DL cta khung phu loai thir hai dugc st dung dé
truyén kénh didu khién DL, va ky hiéu trong kénh DL cia khung phu loai thir
nhit khac ngoai sé luong ky hiéu dinh trudce thir nhit hodic ky hiéu trong kénh
DL ctia khung phu loai thir hai khic ngoai s6 lugng ky hiéu dinh tru6c thir nhat
duoc st dung dé truyén dir liéu DL, trong d6 sb lugng ky hiéu lién tiép dinh
treée thir nhat 13 sé luong k¥ hidu dinh trude thir nhit dugce bd tri trude theo
thir tur thoi gian, hodc sd luong k¥ hiéu lién tip dinh truéce thir nhét 13 s6 luong
ky hiéu dinh trudc thit nhat duoc bb tri cubi ciing theo thi ty thoi gian. Fig.9(a)
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thé hién khung phu loai thi hai. Gia st rang s lugng ky hiéu lién tiép dinh
trude thir nhit 13 mot k¥ hiéu dugc bd tri thir nhit theo thi tw thoi gian, tic 13,
ky hiéu thir nhit trén Fig.9(a) dugc st dung dé truyén kénh didu khién DL, va
cac ky hiu trong cac kénh DL khéc ngoai ky hiéu tht nhét trén Fig.9(a) duoc
st dung dé truyén dir liéu DL.

Theo cach khac, nhém bing tin sb tht nhit trong kénh DL (‘:ﬁa’ khung phu
loai thir nhit hoic nhém bing tan sb thi nhit trong kénh DL ciia khung phu
loai th hai dugc sir dung dé truyén dir li€u DL, va nhom béng tdn s6 tht hai
trong kénh DL cua khung phu loai thir nhit hodc nhom bang tan sb thir hai
trong kénh DL ctia khung phu loai thir hai duoc st dung dé truyén kénh diéu
khién DL. Nhém bing tin s§ thir hai trong kénh DL cta khung phu loai thir
nhit 13 bing tan sb trong biang tdn s ciia kénh DL ctia khung phu loai tht nhat
khac ngoai nhém bang tn sé thir nhét trong kénh DL cta khung phu loai thir
nhit, va nhém bing tin s thir hai trong kénh DL cua khung phu loai thir hai 13
bang tin sd trong bing tin sd cua kénh DL ciia khung phu loai tht hai khac
ngodi nhém bing tan sb thir nhét trong kénh DL cua khung phu loai th hai.
Ttc 13, nhém bing tin s6 thir nhat va nhém bang tin sb thir hai trong kénh DL
ctia khung phu loai th&r nhét tao todn bd bing tin sé ciia kénh DL ciia khung
phu loai thtr nhit, va nhom bang tin s thir nhit va nhém bing tin sb thir hai
trong kénh DL ctia khung phu loai thir hai tao toan bd bing tin s6 ctia kénh DL
ctia khung phu loai thw hai. Fig.9(b) thé hién khung phu loai tht hai. nhém
bang tin sb thir nht trong cac kénh DL trén Fig.9(b) duoc sir dung dé truyén
dit liéu DL, va nhém bing tin s thir hai trong cac kénh DL trén Fig.9(b) duoc
st dung dé truyén kénh diéu khién DL.

Theo céach khac, sb luong ky hiéu lién tiép dinh trudc thir nhat trong kénh
DL ctia khung phu loai thtr nhét hodc s6 lugng ky hiéu lién tiép dinh truée the
nhit trong kénh DL ctia khung phu loai thir hai dugc st dung dé truyén kénh
diéu khién DL, nhém bing tin sb thir ba trong ky hiéu trong kénh DL cia
khung phu loai thir nht khic ngoai s lwong k¥ hiéu dinh truée thir nhit hodc
nhém bang tin s6 thir ba trong ky hiéu trong kénh DL ctia khung phu loai thir
hai khac ngoai s6 lugng ky hiéu dinh trudc thir nhét dige sit dung dé truyén dir
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liéu DL, va nhém bang tin sb thir tw trong ky hiéu trong kénh DL ctia khung
phu loai thtr nh4t khac ngoai sb lugng ky hiéu dinh truéc thir nhit hoic nhém
bing tan sb thit tu trong k¥ hiéu trong kénh DL ctia khung phu loai thit hai khac
ngoai sb luong ky hiéu dinh trudce thir nhét con dugc str dung dé truyén kénh
diéu khién DL. P& d& mo ta, ky hiéu trong kénh DL ctia khung phu loai thit
nhit khc ngodi s6 Twong k¥ hiéu dinh truée thit nhit hodc kj hiéu trong kénh
DL cta khung phu loai thtt hai khac ngoai sd luong ky hiéu dinh trudce thir nhit
duoc goi 13 ky hiéu DL con lai thir nhét. Nhém bing tan sd tht tu trong kY hiéu
DL con lai thtr nhét 13 bang tin sb trong bang tin s6 ctia k¥ hiéu DL con lai thir
nhét khac ngoai nhém bang tan sb thir ba trong ky hiéu DL con lai thi nhat, tic
13, nhém bing tin sb thir ba va nhém bang tin sé thir tu trong k¥ hiéu DL con
lai thtr nhit tao toan bd bing tin sb cta ky hiéu DL con lai thir nhit. Fig.9(c)
thé hién khung phu loai thtr hai. Gia st ring sd lugng ky hiéu lién tiép dinh
truée thir nhit 13 mot ky hiéu duge bd tri trude theo thi tur thoi gian, tic 13, ky
hiéu thtr nhét trén Fig.9(c) dugc st dung dé truyén kénh didu khién DL, va cac
ky hiéu trong cic kénh DL khéc ngoai ky hiéu thir nhét trén Fig.9(c) 14 cac ky
hiéu DL con lai thir nhit, nhém bang tin s thir ba trong cac ky hiéu DL con lai
thir nhét duge st dung dé truyén dir liéu DL, va nhém bing tin sb thir tu trong
cac ky hiéu DL con lai thir nhit dugc st dung dé truyén kénh didu khién DL.
Céc céu tric cu thé ciia khung phu loai thit ba va khung phu loai thir tu cé
thé 1a: s6 luong ky hiéu lién tuc dinh truéc thit hai trong kénh UL cta khung
phu loai thir ba hodc s6 luong ky hi€u lién tuc dinh truéce thir hai trong kénh UL
ctia khung phu loai thtr tu duogc st dung dé truyén kénh didu khién UL, va ky
hiéu trong kénh UL cla khung phu loai thir ba khac ngoai s6 lugng ky hiéu
dinh trudce thir hai hodc ky hi€u trong kénh UL cua khung phu loai thi tu khéc
ngoai sd lugng ky hidu dinh trudc thir hai duge str dung dé truyén dit liéu UL,
trong d6 sb lwong k¥ hiéu lién tuc dinh trudc thir hai 13 s6 lugng ky hiéu dinh
truge thir hai dugce bd tri trude theo thir tu thoi gian, hodc ) lugng ky hi€u lién
tuc dinh trudc thir hai 13 s§ lwong ky hiéu dinh truéc thi hai dugc bd tri cudi
cing theo thtr tu thoi gian. Fig.10(a) thé hién khung phu loai thir tw. Gia sir
rang sb lugng ky hiéu lién tiép dinh trudc thir hai 13 mot ky hidu duogc bd tri

-32-



30382

truéc theo thir tu thoi gian, tic 13, ky hi€u tha nhét trong cac kénh UL trén
Fig.10(a) dugc str dung dé truyén kénh diéu khién UL, va c4c ky hiéu trong cac
kénh UL khac ngoai ky hiéu thir nhét trén Fig.10(a) dugc st dung dé truyén dir
ligu UL.

Theo cach khac, nhém bang tin s6 thi nhét trong kénh UL ctia khung phu
loai thir ba hodc nhém bang tAn sb thir nhAt trong kénh UL cta khung phu loai
thir tu duoc st dung dé truyén dit liéu UL, va nh6m bang tan s thi hai trong
kénh UL ctia khung phu loai thir ba hodc nhém bang tan sb thir hai trong kénh
UL cta khung phu loai thtr tu duoc st dung dé truyén kénh diéu khién UL.
Nhém bang tin sb thir hai trong kénh UL ctia khung phu loai thir ba 13 bang tin
s6 trong bang tin s6 ctia kénh UL ctia khung phu loai thtr ba khac ngoai nhém
bing tin s thir nhét trong kénh UL cta khung phu loai tht ba, va nhém bing
tan sb thir hai trong kénh UL ctia khung phu loai thtr tu 13 bang tin sé trong
bing tin sb ciia kénh UL cta khung phu loai thir tu khac ngoai nhém bang tin
s6 thtr nhit trong kénh UL ctia khung phu loai thir tu. Ttrc 13, nhém bing tin s6
thir nhat va nhém bing tan sb th hai trong kénh UL cia khung phu loai thir ba
tao toan b bang tin s cia khung phu loai thir ba, va nhom bang tan s thi
nhit va nhém bing tan sb thit hai trong kénh UL ctia khung phu loai thtr tu tao
toan bo bang tin sé ctia khung phu loai thir tu. Fig.10(b) thé hién khung phu
loai thir tv. Nhém bang tan sb thir nhét trong c4c kénh UL trén Fig.10(b) dugc
st dung dé truyén dir liéu UL, va nhom bang tan sb tht hai trong cic kénh UL
trén Fig.10(b) dugc sit dung dé truyén kénh diéu khién UL.

- Theo cach khac, sb luong k¥ hiéu lién tuc dinh trude thi hai trong kénh UL
cua khung phu loai thit ba hodc sb lu’(jng ky hiéu lién tuc dinh trudc thur hai
trong kénh UL cda khung phu loai tht tu dugc st d{mg dé truyén kénh diéu
khién UL, nhém bang tan s6 tht ba trong ky hiéu trong kénh UL ctia khung
phu loai thtr ba khac ngoai sé lugng k¥ hiéu dinh truéc thit hai hoic nhom bing
tan sd th ba trong ky hiéu trong kénh UL ctia khung phu loai thir tu khac ngoai
s6 luong ky hiéu dinh truéc thi hai duoc st dung dé truyén dir liéu UL, va
nhém bang tin sd thtr tu trong ky hi¢u trong kénh UL cuia khung phu loai th&

ba khac ngoai sb luong ky hiéu dinh truéc thir hai hosic nhém bang tan sd thi
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tu trong ky hiéu trong kénh UL ctia khung phu loai tht tur khac ngoai sd luong
ky hiéu dinh truée thi hai duoc str dung dé truyén kénh didu khién UL. Dé d&
mo ta, ky hiéu trong kénh UL ctia khung phu loai thtr ba khac ngoai sb luong
ky hi€u dinh trude thr hai hodc ky hi¢u trong kénh UL ctia khung phu loai thi
tu khac ngoai sb lugng ky hiéu dinh trudc tht hai dugc goi 13 ky hiéu UL con
lai thir nh4t. Nhém bang tin s thtr tu trong ky hiéu UL con lai thir nhét 13 bing
tan s6 trong bang tin sd cta k¥ hiéu UL con lai thtr nhét khéc ngoai nhém bing
tin s6 thi ba trong ky hiéu UL con lai thir nhét, tirc 13, nhém bing tin sb thi ba
va nhém bing tan sb th tu trong ky hiéu UL con lai thir nhét tao toan bd bang
tin s6 cta ky hiéu UL con lai thir nhét. Fig.10(c) thé hién khung phu loai thi tu.
Gia st ring sb lugng ky hiéu lién tiép dinh truéc thir hai 13 mét ky hidu duoc
bé trf trude theo thir tu thoi gian, tirc 13, ky hicu thit nhit trong cac kénh UL
trén Fig. 10(c) duoc st dung dé truyén kénh diéu khién UL, va cac ky hiéu
trong céc kénh UL khéc ngoai k¥ hiéu thir nhat trén Fig.10(c) 13 cac k¥ hiéu UL
con lai thir nhat, nhém bang tin sé thi ba trong cac ky hidu UL con lai thir nhét
duoc st dung dé truyén dir liu UL, va nhém bing tin sb thir tu trong cac ky
hidu UL ¢on lai thtr nht dugc st dung dé truyén kénh diéu khién UL.

Sb lrong dinh trude thir nhét duoc thiét lép trudc, ) lugng dinh trude thi
nhét nho hon sb luong ky hiéu trong kénh DL ctia khung phu loai tht nhét,
hoic s Iwong dinh trude thir nhat nhé hon sb lugng ky hiéu trong kénh DL ctia
khung phu loai thir hai, v s6 luong dinh trudc thir nhit c6 thé bang 1, 2, 3,
hoic twong tu. Piéu nay khong bi gidi han cu thé theo phuong an thuc hién
sang ché. Mét cach tuong tu, sb lugng dinh trudc thir hai con du’()’c. thiét lap
truge, sb lwong dinh trudc thir hai nhé hon sé luong ky hiéu trong kénh UL ctia
khung phu loai thtt ba, hoic s lugng dinh truéc thir hai nho hon sb lugng ky
hiéu trong kénh UL cua khung phu loai thir tu, va sb luong dinh trude thi hai
c6 thé con b::ing 1, 2, 3, hodc tuong tu. Sé lugng dinh trudce thir hai va sb lugng
dinh tru6e thi hai ¢ thé bing nhau hoic c6 thé khéng bing. Pidu nay ciing
khong bi gi6i han cu thé theo phuong an thuc hién sang ché.

Ngoai ra, trong cac so d6 céu triic cia cac khung phu theo phuong an thuc

hién sang ché, phuong ndm ngang chi bao thdi gian, va phuong thing dtmng chi
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béo tn sb. Do viy, nhém bing tin sb thir nhit va nhém bing tin sd thi hai
trong kénh DL cta khung phu loai thir nhét ¢6 thé dugce dat & vi tri tAn sd bat
ky trong bang tdn sd cua kénh DL cta khung phu loai thir nhit. Tét hon 13,
nhém bang tin sb thir nhét trong kénh DL cta khung phu loai thi nhit c6 thé
gbm bang tan s6 trong bang tan sb clia kénh DL ctia khung phu loai thit nhat va
khac v6i tin s6 16n nhit ciia kénh DL cta khung phu loai thir nhét béi gia tri
tan s6 thir nhit va bang tdn sb trong biang tan sb ctia kénh DL cla khung phu
loai thir nhat va khac vdi tn s nhé nhét cia kénh DL cua khung phu loai thir
nhét béi gi tri tAn s6 thi hai, va nhém bang tdn s thir hai trong kénh DL cia
khung phu loai thir nhét c6 thé gdm bang tan sb trong bang tdn sé ciia kénh DL
ctia khung phuy loai thir nhit khic ngoai bang tin s6 th nhat. Theo cach nay,
nhoém bang tdn s6 thir nhit trong kénh DL cta khung phu loai thir nhét duogc dit
¢ hai phia cua béng thong cia kénh DL cta khung phu loai thir nhét, tic 13,
nhém bang tin sb thir nhét trong kénh DL ciia khung phu loai thir nhit gém
bang tn sb cao cta kénh DL cta khung phu loai thir nht va bing tan s thip
ctia kénh DL ctia khung phu loai thit nhat. Theo cach nay, khi kénh diéu khién
DL dugc diéu khién bing cach sir dung c4 bing tdn sd 14n bing tin s thép, x4c
sudt truyén thét bai trong ca bang tin sd 13n bing tan sb thip tuong dbi thip,
nho d6 cai thién ty 16 truyén thanh cong cua kénh didu khidn DL, va con cai
thién do khuéch dai do da dang tan sd. Mot cach tuong tu, thiét k& ctia nhém
bang tan sb thir nhat va nhom bang tin s6 thi hai trong kénh DL cta khung phu
loai thir hai, thiét k& ctia nhém bang tin sé thir nhit va nhém bang tin sb thu
hai trong kénh UL ctia khung phu loai thir ba, va thiét ké ctia nhém bang tin sb
thir nht va nhém bing tAn sé thir hai trong kénh UL cta khung phu loai thir tu
twong tu thiét ké ciia nhém bing tan sb thir nhit va nhom bing tdn sb tha hai
trong kénh DL ctia khung phu loai thir nhit, va chi tiét khong duoc md ta lai &
day theo phuong an thuc hién sang ché.

Ngoai ra, khi kénh diéu khién DL dugc truyén theo cach thirc trén Fig.9(c),
téc do truyén thanh cong cta kénh didu khién DL ¢6 thé con duogc cai thién, va
d6 khuéch dai da dang tan sb cling dugce cai thién thém. Mot cach tuong tu,

thiét ké ctia nhom bang tan sb thir ba va nhém bang tan sb thir tu trong ky hiéu
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DL con lai thir nhit va thiét ké ciia nhom bang tin sd thir ba va nhém bang tin
s6 thir tu trong k¥ hiéu UL con lai thtr nhit twong ty v6i nhém bing tan sb thir
nhét va nhém bang tAn sb thir hai trong kénh DL ctia khung phu loai thir nhét,
va chi tiét khong dugc mo ta lai & ddy theo phuong 4n thuc hién sang ché.

Theo phuong 4n thuc hién sang ché, kénh diéu khién DL c6 thé 13 kénh
didu khién DL théng thudng, hodc c6 thé 13 kénh diéu khién DL ting cudng.
Diéu nay khéng bi gidi han cu thé theo phuong 4n thuc hién sang ché. Ngoai rzi,
ky hiéu theo phuong an thuc hién sang ché c6 thé 1a ky hiéu OFDM, hoic cé
thé 13 ky hiéu SC-FDMA, ky hiéu mot kénh mang, hoic tuong tu. Piéu ndy
cling khong bi gidi han cu thé theo phuong an thuc hién sang ché.

Mot cach tuy chon, néu dit liéu duge truyén bﬁng khung phu loai th nhét
gdm kénh diéu khién DL va dit liéu DL va khung phu loai thtr nhat khéng gdm
kénh diéu khién UL, céc tai nguyéh thoi gian va tin s6 bi chiém boi kénh diéu
khién UL va kénh DL ctia khung phu loai thi nhét tao kénh DL méi cia khung
phu loai thit nhét, hodc néu dir liéu duoc truyén béi khung phu loai thir hai gém
kénh diéu khién DL va dit liéu DL va khung phu loai th& hai khong gém kénh
didu khién UL, khoang bao vé khong dugc bao gdm gifra kénh diéu khién UL
va kénh DL ciia khung phu loai tht hai, cdc tai nguyén thoi gian va tn sb bi
chiém boi kénh DL va khoang bao vé cua khung phu loai thir hai dugc sir dung
dé truyén dir liu DL, va cac tai nguyén thoi gian va tdn sd bi chiém béi kénh
diéu khién UL, kénh DL, va khoang bao vé cia khung phu loai thir hai tao kénh
DL méi cua khung phu loai thr hai, va chi cé cadc kénh DL méi trong khung
phu loai thtr nhét va khung phu loai thtr hai. Trong truomg hop nay, cdu tric cia
khung phu loai thir nhat va ciu triic ctia khung phu loai thi hai 13 giéng nhau.

Péi v6i khung phu loai thir nhat, cdu triic cu thé cta khung phu loai thi
nhat c6 thé 1a: s6 luong ky hiéu lién tiép dinh trudc thi nhit trong kénh DL
méi ciia khung phu loai thir nhit dugc sir dung dé truyén kénh diéu khién DL,
va ky hiéu trong kénh DL ctia khung phu loai thir nhat khac ngoai s6 lugng ky
hiéu dinh trudc thir nhit duoc st dung dé truyén dir liéu DL, trong d6 sb lugng
k¥ hiéu lién tiép dinh trudc thir nht trong kénh DL méi cia khung phu loai thir
nhét 13 s luong ky hiéu dinh trude thir nhit duoc bb tri trude theo thir tir thoi
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gian, hodc sb luong ky hiéu lién tiép dinh trudc thir nhét trong kénh DL clia
khung phu loai thir nhét 12 sb lugng k¥ hidu dinh truéc thi nhét duge bd tri
cubi cling theo thir tw thoi gian. Fig.11(a) thé hién khung phu loai thir nhat. S8
luong k¥ hiéu lién tiép dinh truéc thir nhit trong kénh DL méi ctia khung phu
loai thr nhat 13 mot ky hiéu duge b tri trudc theo thi tu thoi gian, tic 13, ky
hiéu tht nhét trén Fig.11(a), va ky hiéu thir nhit dugc sir dung dé truyén kénh
didu khién DL, va c4c ky hiéu khac ngoai ky hiéu thir nhét trén Fig.11(a) duoc
st dung dé truyén dit liéu DL.

Theo c4ch khac, nhom bang tn sb thir nim trong kénh DL méi ctia khung
phu lbai tht nhét duoc si dung dé truyén dit liéu DL, va nhém bang tan sb thor
sdu trong kénh DL méi cua khung phu loai thu nhit duoc sir dung dé truyén
kénh didu khién DL. Nhom bang tin s thit sau troﬁg kénh DL méi cta khung
phu loai thir nhit 13 bang tin s6 trong bing tan sé cua kénh DL méi cia khung
phu loai thtr nhat khac ngoai nhém bang tan s6 thir nam trong kénh DL méi ctia
khung phu loai thir nhat, ttc 13, nhom bing tin sb thi nim va nhom bang tan sb
thr sau trong kénh DL méi cta khung phu loai thir nhét tao toan bd bang tin sd
ctia kénh DL méi cia khung phu loai thir nhét. Fig.11(b) thé hién khung phu
loai thir nhat.

Theo céch khéc, sb lugng ky hiéu lién tiép dinh trude tht nhét trong kénh
DL méi cta khung phu loai thir nht duoc sir dung @& truyén kénh diéu khién
DL, nhém bang tan sb thi bay trong cic ky hiéu trong kénh DL méi ctia khung
phu loai thtr nh4t khic ngoai s6 lugng ky hiéu dinh truéc thir nhit duge st
dung dé truyén dir liéu DL, va nhém bing tin s thit tdm trong cac ky hiéu
trong kénh DL mdi cta khung phu loai thir nhét khac ngoai sé luong ky hiéu
dinh trudce thit nhét dugc st dung dé truyén kénh diéu khién DL. D& d& m6 ta,
kyhiéu trong kénh DL méi cia khung phu loai thir nhét khac ngoai sd luong ky
hiéu dinh trudc thi nhét duogc goi 13 ky hiéu DL con lai thtr hai, va nhém béng
tAn s6 thir tdm trong k¥ hiéu DL con lai th hai 13 bang tin s6 trong bing tan s6
cta ky hiéu DL con lai thir hai khic ngoai nhém bing tin sb tht bay trong ky
hiéu DL con lai thit hai, tirc 13, nhém bing tin sb thir bay va nhom bing tin sd

thtt t4m trong ky hidu DL con lai thir hai tao todn b bing tin sb clia ky hidu
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DL con lai tht hai. Fig.11(c) thé hién khung phu loai tha nhat. S& luong ky
hiéu lién tiép dinh truéc thir nhat trong kénh DL méi cua khung phu loai thir
nhét 13 mot ky hiéu dugc bd tfi trude theo thir tu thoi gian, tic 1a, ky hi€u th
nhit trén Fig.11(c), va ky hiéu thir nhit dugc st dung dé truyén kénh diéu
khién DL, va céc k¥ hiéu khac ngoai ky hiéu thir nhat trén Fig.11(c) 1a cac k¥

hiéu DL con lai thit hai, nhém bing tin s6 thtt bay trong cic ky hiéu DL con lai
thir hai dugc st dung dé truyén dir liéu DL, va nhém bang tin sb thir tdm trong
céc ky hiéu DL con lai thtr hai duoc sit dung dé truyén kénh diéu khién DL.

Mot cach tity chon, néu dit liéu dugc truyén boi khung phu loai thir ba gdbm
kénh didu khién UL. va dit liéu UL va khung phu loai thr ba khﬁng gbdm kénh
didu khién DL, cAc tai nguyén thoi gian va tan s6 bi chiém boi kénh didu khién
DL va kénh UL cta khung phu loai thit ba tao kénh UL méi cia khung phu loai
thir ba, hoic néu dir lidu dugc truyén béi khung phu loai thir tu gém kénh diéu
khién UL va dit liéu UL va khung phu loai tht tu khong gdm kénh diéu khién
DL, khoang bao vé khong dugc bao gdm gitra kénh diéu khién DL va kénh UL
ctia khung phu loai thtr tur, va c4c tai nguyén thoi gian va tin sd bi chiém boi
kénh diéu khién DL, kénh UL, va khoang bao vé ciia khung phu loai thir tu tao
kénh UL méi cia khung phu loai thir tu, va chi cé cac kénh UL méi trong
khung phu loai thir ba va khung phu loai ‘;hl’I tu. Trong truong hop nay, cac ciu
tric ctia khung phu loai thir ba va khung phu loai tht tu 13 gidng nhau.

Déi véi khung phu loai thit ba, ciu triic cu thé ciia khung phu loai thi ba c6
thé 1a: s6 luong ky hiéu lién tiép dinh trudc thir hai trong kénh UL méi cia
khung phu loai thir ba dugc sir dung dé truyén kénh diéu khién UL, va ky hi¢u
trong kénh UL méi cia khung phu loai thir ba khac ngoai sb lugng ky hi¢u dinh
trude tht hai duge st dung dé truyén di liéu UL, trong do sb lugng ky hi¢u
lién tiép dinh trudc thi hai trong kénh UL méi cta khung phu loai tht ba 13 sb
lugng ky hiéu dinh trude thir nhat dugc bd tri trude theo thir tur thoi gian, hodc
s6 lwong ky hiéu lién tuc dinh trude thir hai 13 sé Iuong ky hiéu dinh truée tht
hai duoc bd tri cudi cing theo thir tuy thoi gian. Nhu dugc thé hién trén
Fig.12(a), sé luong k¥ hiéu lién tiép dinh trudc thit hai trong kénh UL méi cia
khung phu loai thir ba 1& mét ky hiéu dugce bd tri trude theo tht tu thoi gian,
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tic 13, ky hidu thi nhét trén Fig.12(a), va ky hiéu thi nhit duoc st dung dé
truyén kénh diéu khién UL, va c4c ky hiéu khac ngoai ky hiéu thir nhat duoc st
dung dé truyén dir liéu UL. \

Theo cach khac, nhém bing tin s tht nim trong kénh UL méi cia khung
phu loai thir ba dugc st dung dé truyén dir liéu UL, va nhém bing tan s6 thir
sau trong kénﬁ UL méi ciia khung phu loai thir ba dugc str dung dé truyén kénh
didu khién UL. Nhom bang tin sb thir sau trong kénh UL méi ctia khung phu
loai thir ba 13 bing tdn sb trong bang tan sb cta kénh UL méi cta khung phu
loai thtr ba khic ngoai nhém bing tn sb tht nim trong kénh UL méi cia
khung phu loai thr ba, tic 13, nh(’)rh biang tan sd thir ndm va nhém bing tin s6
thtr sdu trong kérth UL méi ctia khung phu loai thir ba tao toan bd biang tan sb
cua kénh UL méi cia khung phu loai thir ba. Fig.12(b) thé hién khung phu loai |
thit ba. | |

Theo cch khac, sé luong ky hiéu lién tiép dinh trudc thir hai trong kénh
UL méi ctia khung phu loai thir ba duoc sir dung dé truyén kénh didu khién UL,
nhém bing tin sb thir bay trong kénh UL méi ctia khung phu loai thi ba khac
ngoai s6 luong ky hidu dinh truéc thir hai dugc sir dung dé truyén dit liéu UL,
va nhém bing tin sb thi tam trong kénh UL méi ciia khung phu loai thir ba
khac ngoai s0 luong ky hiéu dinh trudc thir hai dwoce st dung dé truyén kénh
diéu khién UL. Pé d& mé ta, ky hiéu trong kénh UL méi ctia khung phu loai
thir ba khac ngoai s6 luong ky hiéu dinh trudc thir hai duge goi 13 ky hiéu UL
con lai thir hai, va nhém bang tin sé thi tim trong ky hiéu UL con lai th hai 13
bing tin sb trong bang tin s6 ctia ky hiéu UL con lai thir hai khic ngoai nhém
bang tAn s thtr bay trong k¥ hiéu UL con lai thi hai, tdc 13, nhém bing tan sb
thir bay va nhom bang tin sé thtr tam trong ky hidu UL con lai thir hai tao toan
bd bing tin sd cia ky hiéu UL con lai thir hai. Fig.12(c) thé hién khung phu
loai thtr ba. S6 lwong ky hiéu lién tiép dinh tru6c thi hai trong kénh UL méi
cua khung phu loai thir ba 1a mot ky hiéu dugc b trf trudc theo thi tu thoi gian,
ttrc 13, k¥ hiéu thtr nhét trén Fig.12(c), va cac k¥ hiéu khac ngoai ky hiéu thu
nhét 13 cac ky hiéu UL con lai tht hai, va k¢ hiéu thir nhit duoc st dung dé
truyén kénh didu khién UL, nhém bang tin sé thir bay trong cac ky hidu UL
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con lai tht hai duoc st dung dé truyén dir liéu UL, va nhém bing tan s6 thir
tam trong cdc ky hiéu UL con lai tht hai duoc st dung dé truyén kénh diéu
khién UL. |

Neén luu ¥ ring, khong c6 chuyén dbi gitra truyén UL va truyén DL trong
cac khung phu loai thir nhit dugc thé hién trén Fig.11. Do vay, khéng c6
khoadng bao v€ trong cac khuﬁg phu loai thir nhit. Tuong tw, khéng cé chuyén
dbi gitra truyén UL va truyén DL trong khung phu loai thir ba dugc thé hién
trén Fig.12. Do vay, con khéng c6 khodng bao vé trong cac khung phu loai thir
ba. Ngoai ra, thiét ké ctia nhém bang tin sb thir ndm va nhom bang tin sb tha
sdu trong kénh DL méi cua khung phu loai thir nhit twong tu nhém bing tin s6
thit nhit va nhém bing tan sb thir hai trong kénh DL ctia khung phu loai thit
nhét néu trén, va chi tiét khéng duoc mé ta lai & day theo phuong 4n thuc hién
sang ché. Thiét ké cua nhom bang tin sb thir ndm va nhom bang tin s6 thir sau
trong kénh DL méi cta khung phu loai thir hai, thiét ké ciia nhém bang tan s
thi ndm va nhém bing tdn sb thir sdu trong kénh UL méi cua khung phu loai
thir ba, va thiét ké ciia nhém bang tin sb thir ndm va nhom bang tan sb thi sau
trong kénh UL méi cia khung phu loai thir tur twong tir nhém bang tan s6 thi
nhét va nhém bing tan sb thi hai trong kénh DL méi cta khung phu loai thir
nhit néu trén, va chi tiét khong dugc mé ta lai & ddy theo phuong &n thuc hién
sang ché. Tuong ty, thiét ké ctia nhom bang tin s6 thir bay va nhém bang tan sd
thir tam 13 gidng nhau, va céc chi tiét khéng duge mé ta lai & day theo phuong
4n thuc hién sang ché.

Theo phuong 4n thuc hién sang ché, loai khung phu thir nht dé truyén di
liéu dugc xéc dinh, trong d6 loai khung phu thir nhét 1a khung phu loai thi nht,
khung phu loai tht hai, khung phu loai tht ba, hodc khung phu loai thtr tu.
Kénh diéu khién UL ctia khung phu loai thir nhit dugc dit truéc kénh DL cta
khung phu loai thir nhét, va khoang bio vé khong duoc bao gdm giita kénh
didu khién UL ctia khung phu loai thir nhat va kénh DL cta khung phu loai thir
nhat, nher d6 giam s6 1an chuyén dbi, va con giam sd khoang bao vé. Kénh diéu
khién UL ctia khung phu loai thr hai dugc dit sau kénh DL cua khung phu loai
thir hai, c6 chu ky bao vé giita kénh diéu khién UL ctia khung phu loai thtr hai
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va kénh DL cua khung phu loai thir hai, va chi mét 1an chuyén ddi giira truyén
UL va truydn DL duoc thuc hién, nhé d6 gidm s 1in chuyén dbi, va con gism
$6 khoang bao vé. Kénh UL cta khung phu loai thtt ba -dugc ddt trude kénh
diéu khién DL cua khung phu loai thir ba, va khoang bao vé€ khdng dugc bao
gbm gitta kénh UL cta khung phu loai thir ba va kénh didu khién DL cia
khung phu loai thit ba, nho d6 giam sb lan -chuyén d6i, va con giam sb khoang
bao vé&. Kénh UL ctia khung phu loai thit tu duoc dit sau kénh diéu khién DL
ctia khung phu loai thit tu, c6 chu ky bao vé gitta kénh UL cta khung phu loai
thir tw va kénh diéu khién DL ctia khung phu loai thit tur, va chi mot 14n chuyén
ddi gitta truyén UL va truyén DL dugc thuc hién, nhes d6 giam sd 1an chuyén
dbi, va con gidm sb khoang bao vé€. Theo cach nay, céi thién viéc tdn dung tai
nguyén khong day.

Fig.13 13 so @ céu tric cta thiét bi truyén dit liéu theo phuong 4n thuc
hién sang ché. Dua vao Fig.13, thiét bi gom:

mddun xac dinh 1301, duge tao cAu hinh dé x4c dinh loai khung phu thir
nhit dé truyén dit liéu, trong d6 loai khung phu thir nhit 13 khung phu loai thi
nhét, khung phu loai thir hai, khung phu loai thit ba, hodc khung phu loai thir tu,
trong do

khung phu loai thir nhit gdm kénh diéu khién UL va kénh DL, va kénh diéu
khién UL ciia khung phu loai thir nhit duoc dit truéc kénh DL ctia khung phu
loai thir nhét;

khung phu loai thtr hai gdm kénh didu khién UL va kénh DL, kénh diéu
khién UL cta khung phu loai thir hai dugc ddt sau kénh DL cta khung phu loai
thir hai, va c6 chu ky bao vé giita kénh diéu khién UL cua khung phu loai thi
hai va kénh DL ciia khung phu loai thir hai;

khung phu loai thir ba gdm kénh UL v kénh diéu khién DL, va kénh UL
ctia khung phu loai thir ba dugc dit truée kénh diéu khién DL cta khung phu
loai thir ba; va

khung phy loai thir tr gdm kénh UL va kénh diéu khién DL, kénh UL ctia
khung phu loai thir tu duoc dit sau kénh diéu khién DL ciia khung phu loai thir
tu, va ¢ chu ky bao vé gifta kénh UL ctia khung phu loai thir tir va kénh diéu
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khién DL ctia khung phu loai thir tu; va ‘

médun truyén th nhit 1302, duoc tao cAu hinh dé truyén dir liéu trong
khung phu thtr nhat theo loai khung phu thir nhét dugc x4c dinh.

Mot cach tuy chon, thiét bi con gém:

mddun truyén thir hai, duoc tao cu hinh dé truyén dit liéu trong khung phu
thir hai sau khung phu thir nhét, trong d6 khung phu thir hz-ii lién k& khung phu
tha nhat, trong d6

néu hudng truyén dit lidu & thoi diém bét diu ctia khung phu thir hai khac
huéng truyén dit liéu & thoi diém két thiic cia khung phu thir nhit, khoang bao
vé con duoc bao gdm gitta khung phu thir nhat va khung phu thir hai; va

néu hudng truyén dit lidu & thoi diém bt dAu ctia khung phu tht hai giéng
huéng truyén dir liéu & thoi diém két thic cia khung phu thi nhét, chu ky thoi
gian khong duoc bao gdm gitta khung phu thtr nht va khung phu thir hai.

MGt cach tiy chon, thiét bi con gém: |

médun truyén thir hai, dugc tao ciu hinh dé truyén dir liéu trong khung phu
thir hai sau khung phu thir nhét, trong d6 khung phu thir hai lién ké khung phu
th nhét, trong d6

néu huéng truyén dir lidu & thoi diém bt ddu cta khung phu thtr hai 13 UL
va hudng truyén dir liéu & thoi diém két thic cia khung phu thir nhét 13 DL,
khoang bao vé con dugc bao gdm giita khung phu thir nhat va khung phu tht
hai.

Mot cach tiry chon, mddun xé4c dinh 1301 gdm:

modun xac dinh thir nhit, dugc tao cAu hinh dé x4c dinh, theo chu ky dinh
truGe thtr nhét, rang loai khung phu thir nhit 13 khung phu loai thir nhat hodc
khung phu loai thﬁ"hai; hodc

mddun x4c dinh thtr hai, duge tao cAu hinh dé x4c dinh, theo chu ky dinh
trude thir hai, ring loai khung phu thir nhat 13 khung phu loai thir ba hoic
khung phu loai thir tu.

Mot cach tuy chon, khi dugc xdc dinh, theo chu ky dinh trude thi nhit,
rang loai khung phu thir nhét 13 khung phu loai thir nh4t hoic khung phu loai
thir hai, khung phu thir nhit duoc sit dung dé truyén mét hoic to hop cia tin
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hiéu ddng bo, tin hiéu quang b4, hoic tin hidu chuén phat hién, trong d6

tin hiéu quang b4 duoc sir dung dé mang théng tin vé chu ky dinh trude thi
nhat va/hoic chu ky dinh trudc thit hai.

Mot cach tiry chon, khi chu ky dinh trude thir nhit va chu ky dinh trude thi
hai 13 giéng nhau, tin hiéu quang b4 chi bio chu ky dinh truéc thir nhit hoic
chu ky dinh trudc thtr hai, tin hiéu quang ba con chi bao do 1éch giita cilu ky
dinh truéc thir nhét va chu ky dinh trudc thit hai, va d6 léch dugc st dung dé
chi bao sy khac biét s6 khung phu gifra cic khung phu turong tmg véi chu ky
dinh trudc thi nhét va chu ky dinh trudc thi hai.

Mot cach tiy chon, kénh didu khién UL hoic kénh didu khién DL cua
khung phu thir nhit mang thong tin chi béo, thong tin chi bio dugc st dung dé
chi béo loai khung phu ctia khung phu thit k sau khung phu thir nhat, va k 13 sé
nguyén duong.

Mot cach tuy chon, s6 luong ky hiéu lién tiép dinh trudc thi nhét trong
kénh DL ctia khung phu loai thtr nhat hoidc sé luong ky hiéu lién tiép dinh trudce
thir nhit trong kénh DL cta khung phu loai tht hai duoc sit dung dé truyén
kénh didu khién DL, va k¥ hiéu trong kénh DL cta khung phu loai thi nhat
khac ngoai s lwong ky hiéu dinh truéc thir nhit hoic ky hiéu trong kénh DL
cua khung phu loai thir hai khac ngoai sb lugng ky hi¢u dinh trudce thir nhét
dugc st dung dé truyén dir liéu DL, trong d6 sd luong ky hiéu lién tiép dinh
truGe thee nhat 13 sd lugng ky hi€u dinh trudc tha nhit duge bd tri trude theo
thir tir thoi gian, hodc sd lugng ky hiéu lién tiép dinh tru6e thir nhét 13 s6 lugng
ky hiéu dinh trudc thir nhét duge bd trf cubi cliing theo thit tw thoi gian.

Mot cach tuy chon, nhém bang tin sé thi nhat trong kénh DL cta khung
phu loai thtr nhét hodc nhém béﬂg tan s tha nhat trong kénh DL cua khung
phu loai thir hai dugc sir dung dé truyén dir liéu DL, va nhém bang tin s6 tha
hai trong kénh DL ctia khung phu loai thir nh4t hodc nhém bang tan s thir hai
trong kénh DL ctia khung phu loai thir hai duoc st dung dé truyén kénh diéu
khién DL. |

Mot cach tiy chon, sb luong ky hiéu lién tiép dinh truéc thir nhit trong
kénh DL cua khung phu loai thir nhét hoic sb lugng ky hiéu lién tiép dinh trudc
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thir nhét trong kénh DL cta khung phu loai thu hai dugc sit dung dé truyén
kénh diéu khién DL, nhém bing tn s thir ba trong ky hiéu trong kénh DL cta
khung phu loai thir nhét khic ngoai sb lwong ky hiéu dinh truée thi nhét hozic
nhém bing tin sb thi ba trong k¥ hidu trong kénh DL ciia khung phu loai thir
hai khac ngoai s6 lugng k¥ hidu dinh trude thir nhit duoc sir dung dé truyén dir
liéu DL, va nhém bing tin s thir tu trong k¥ hiéu trong kénh DL cua khung
phu loai thir nhit hoic kénh DL cia khung phu loai thir hai khéc ngoai sb luong
ky hi€u dinh trudc thir nhit hoic nhém bing tin s thir tu trong ky hiéu trong
kénh DL cua khung phu loai thir hai khac ngoai s hrong ky higu dinh trudc
thir nhit duoc st dung dé truyén kénh diéu khién DL.

Mot cach tiy chon, ) lugng ky hiéu lién tuc dinh trude thr hai trong kénh
UL ctia khung phu loai thir ba hodc sé lwgng ky hiéu lién tuc dinh truéc thi hai
trong kénh UL cta khung phu loai tht tv duoc st dung dé truyén kénh diéu
khién UL, va k¥ hiéu trong kénh UL ctia khung phu loai thir ba khac ngoai sd
lugng ky hiéu dinh trude thit hai hodc ky hi¢u trong kénh UL cta khung phu
loai thr tu khac ngoai s§ lwong ky hidu dinh truéc thir hai dwgce st dung dé
truyén dir liéu UL, trong d6 s lugng ky hiéu lién tuc dinh trr6e thir hai 13 s6
lvgng ky hiéu dinh truée thir hai dugce bd tri trude theo thi tu thoi gian, hodc
s6 lwong ky hiéu lién tuc dinh trudc thir hai 13 s§ lvong ky higu dinh trudce thir
hai dugc bd tri cubi cing theo thi tu thoi gian.

Mot cach tiy chon, nhém bing tin s thir nhit trong kénh UL ctia khung
phu loai thir ba hodc nhém bing tin s6 thir nhit trong kénh UL ctia khung phu
loai thtr tu duoc st dung dé truyén dir liéu UL, va nhém bang tan sb thi hai
trong kénh UL cta khung phu loai thir ba hoic nhém bing tin sb thir hai trong
kénh UL cita khung phy loai thtt tu dugc sit dung dé truyén kénh diéu khién
UL.

Mot cach tuy chon, ) luong ky hiéu lién tuc dinh trudce thit hai trong kénh
UL cua khung phu loai thir ba hodc sb luong ky hiéu lién tuc dinh trudc thir hai
trong kénh UL cua khung phu loai thtr tu dugc st dung dé truyén kénh diéu
khién UL, nhém bing tin sd thir ba trong ky hiéu trong kénh UL ctia khung
phu loai thir ba khac ngoai s6 lugng k¥ hiéu dinh trudc thir hai hoic nhém bing
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tan s6 thir ba trong k¥ hiéu trong kénh UL ciia khung phu loai thtr tw khac ngoai
sb lugng ky hiéu dinh trudc tha hai dugce st dung dé truyén dir liéu UL, va
nhém bing tin s6 thir tu trong ky hiéu trong kénh UL ctia khung phu loai thir
ba khac ngoai sé luong ky hidu dinh trude tht hai hoic nhém bing tin sb thi
tu trong ky hiéu trong kénh UL ctia khung phu loai thtr tu khic ngoai sb lugng
ky hiéu dinh truéc thi hai duge st dung dé truyén kénh diéu khién UL.

Theo phuong an thuc hién sang ché, ldai khung phu thir nhit dé truyén dor
liéu dugc x4c dinh, trong d6 loai khung phu thir nhét 13 khung phu loai thir nhét,
khung phu loai thu hai, khung phu loai thr ba, hodc khung phu loai tha tu.
Kénh didu khién UL ctia khung phu loai thir nhit dugc dit truée kénh DL ctia
khung phu loai thtr nhét, va khoang bao vé khéng duoc bao gdm giita kénh

&iéu khién UL ctia khung phu loai thir nhit va kénh DL ctia khung phu loai thir
| nhit, nho d6 giam s 14n chuyén dbi, va con giam sé khoang bao vé. Kénh didu
khién UL cua khung phu loai thir hai dugc dit sau kénh DL cta khung phu loai
thir hai, ¢ chu ky bao vé giita kénh diéu khién UL cta khung phu loai tht hai
va kénh DL ctia khung phu loai thit hai, va chi mdt 1an chuyén dbi giita truyén
UL va truyén DL dugc thuc hién, nhd d6 giam s6 1an chuyén ddi, va con giam
s6 khoang bao vé. Kénh UL cua khung phu loai thir ba duge dit trude kénh
diéu khién DL cta khung phu loai thir ba, va khoang bao vé khong duoc bao
gdm giita kénh UL cta khung phu loai thir ba va kénh diéu khién DL cia
khung phu loai thir ba, nhd 6 giam s 14n chuyén d6i, va con giam sb khoang
bao vé. Kénh UL ciia khung phu loai thir tr dugc dit sau kénh diéu khién DL
cua khung phu loai thir tu, cé chu ky bao vé giita kénh UL cua khung phu loai
thtr tr va kénh diéu khién DL cua khung phu loai thir tu, va chi mot 1an chuyén
dbi gifia truyén UL va truyén DL duogc thuc hién, nho do giérﬁ sb 1an chuyén
dbi, va con giam sb khoang bao vé. Theo cach nay, cai thién viéc tin dung tai
nguyén khong day.

Fig.14 13 so dd cdu tric cua thiét bi truyén dir liéu khac theo phuong 4n
thuc hién sang ché. Dya vao Fig.14, thiét bj gém:

b6 xtt 1y 1401, duge tao cAu hinh @& x4c dinh loai khung phu thir nhat dé
truyén dir liéu, trong d6 loai khung phu thir nhit 13 khung phu loai thir nhit,
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khung phu loai thir hai, khung phu loai thr ba, hodc khung phu loai tht tu,
trong do

khung phu loai thtr nhat gdm kénh diéu khién UL va kénh DL, va kénh diéu
khién UL cta khung phu loai thtr nhit duoc dit trude kénh DL cia khung phu
loai thir nht;

khung phu loai thi hai gdm kénh diéu khién UL va kénh DL, kénh diéu
khién UL cta khung phu loai thir hai dwoc dit sau kénh DL cia khung phu loai
thi hai, va ¢ chu ky bao vé giita kénh diéu khién UL ctia khung phu loai thir
hai va kénh DL cua khung phu loai thit hai,

khung phu loai thir ba gdm kénh UL va kénh diéu khién DL, va kénh UL
ctia khung phu loai thir ba duogc dat truée kénh didu khién DL cta khung phu
loaiﬂniba;véi

khung phg loai thr tw gdm kénh UL va kénh diéu khién DL, kénh UL cta
khung phu loai thir tr duge dit sau kénh diéu khién DL ctia khung phu loai thir
tur, va c6 chu ky bao vé giita kénh UL ctia khung phu loai thtr tw va kénh didu
khién DL cua khung phu loai thir tu; va

bd truyén 1402, dugc tao cdu hinh dé truyén dir liéu trong khung phu tht
nhét theo loai khung phu thir nhit dugc xac dinh.

Mot cach tiry chon, thiét bi con gdm:

bd truyén 1402, con dugc tao ciu hinh dé truyén dt liéu trong khung phu
thir hai sau khung phu tht nhét, trong d6 khung phu thir hai lién ké khung phu
thit nhat, trong d6

néu huéng truyén dir liéu & thoi diém bit dau ctia khung phu thi hai khac
huéng truyén dit lidu o thoi diém két thic cta khung phu thir nhat, khoang bao
vé con dugc bao gdm gitra khung phy thir nhat va khung phu thi hai; va

néu huéng truyén dir lidu & thoi diém bét dau cta khung phu thir hai giéng
huéng truyén dir liéu & thoi diém két thic cia khung phu thir nhit, chu ky thoi
gian khong duoc bao gdm gitra khung phu thtr nhat va khung phu thir hai.

Mot cach tiy chon, thiét bi con gém:

b6 truyén 1402, con duge tao ciu hinh dé truyén dir liéu trong khung phu
thir hai sau khung phu thir nhit, trong d6 khung phu thir hai lién k& khung phu
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thit nhét, trong d6

néu huéng truyén di lidu & thoi diém bit dau cta khung phu thir hai 14 UL
va huéng truyén dir liéu & thoi diém két thic cua khung phy tht nhét 1a DL,
khoang bio vé con duoc bao gdm gitta khung phu thir nhét va khung phu thir
hai.

Mot cach tity chon, )

b6 xir 1y 1401 con dugc tao cAu hinh dé xac dinh, theo chu ky dinh truéc
thir nhét, ring loai khung phu thir nhit 13 khung phu loai tht nhét hodc khung
phu loai thir hai; hodc

b x1r Iy 1401 con duge tao cAu hinh dé xé4c dinh, theo chu ky dinh truéc
thir hai, ring loai khung phu thi nhat 13 khung phu loai thtt ba hoiic khung phu
loai thur tu. |

Mot céch iy chon, khi dugc xéc dinh, theo chu ky dinh truée thir nhét,
rang loai khung phu thtr nhit 13 khung phu loai thir nh4t hodc khung phu loai
thir hai, khung phu thtr nhat duoc sir dung dé truyén mot hodc tb hop cua tin
hiéu ddng b, tin hidu quang b4, hoic tin hiéu chuin phat hién, trong d6

tin hiéu quang ba dugc str dung dé mang théng tin v& chu ky dinh trudc thir
nhét va/hodc chu ki dinh trude thit hai.

Mot cach tuy chon, khi chu ky dinh tru6c thir nhat va chu ky dinh truée thi
hai 13 giéng nhau, tin hiéu quang b4 chi bao chu ky dinh trudc thir nhit hodc
chu ky dinh truéce tht hai, tin hi€u quang ba con chi bao do 1éch giita chu ky
dinh trude thir nhit va chu ky dinh truée thh hai, va d§ 1éch dugce st dung dé
chi bao su khac biét s6 khung phu giita cac khung phu twong @mg véi chu ki
dinh tru6c thir nhat va chu ky dinh tru6e tht hai. |

Mot cach tiy chon, kénh diéu khién UL hoic kénh didu khién DL cua
khung phu thir nhit mang thong tin chi béo, théng tin chi bao dugc sir dung dé
chi béo loai khung phy ctia khung phu thit k sau khung phu thit nhat, va k 13 s
nguyén duong.

Mot cach tiry chon, s§ lugng ky hiéu lién tiép dinh truéc thir nhit trong
kénh DL ctia khung phu loai thtr nhit hogc s luong k¥ hidu lién tiép dinh trudc
thir nhit trong kénh DL ctia khung phu loai-thtr hai duge st dung dé truyén
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kénh diéu khién DL, va ky hiéu trong kénh DL ciia khung phu loai thir nhit
khéc ngoai sb lrgng ky hiéu dinh trude thi nhit hodc ky hiéu trong kénh DL
ctia khung phu loai thir hai khic ngoai sb luong ky hiéu dinh trudc thir nhét
duoc st dung dé truyén dir liéu DL, trong d6 s6 lugng ky hiéu lién tiép dinh
truéc thi nhat 12 s6 lugng ky hiéu dinh trude thi nhit duge bd tri trude theo
thtr tu thoi gian, hodc sb lugng ky hiéu lién tiép dinh trudc thi nhét 13 s6 lugng
ky hiéu dinh trudc thir nhit duge bb tri cubi cling theo thi tur thoi gian.

Mot céch tiry chon, nhém biang tan s thir nhét trong kénh DL ctia khung
phu loai thtr nhit hoic nhém bing tin sb thir nhat trong kénh DL cua khung
Vphu loai thir hai dugc str dung dé truyén dit liéu DL, va nhém béang tan sd tht
hai trong kénh DL cta khung phu loai thir nhét hodc nhém bang tdn s6 thi hai
trong kénh DL cta khung phu loai thtr hai dﬁqc sit dung d& truyén kénh diéu
khién DL. |

Mot cach tuy chon, sb luong k¥ hiéu lién tiép dinh truéc thir nhét trong
kénh DL cta khung phu loai thir nhit hodc s lugng ky hiéu lién tiép dinh trudc
ther nht trong kénh DL ciia khung phu loai thir hai dugc st dung dé truyén
kénh diéu khién DL, nhém bing tin sb thit ba trong k¥ hiéu trong kénh DL ctia
khung phu loai thtr nhit khac ngoai s6 Irgng ky hiéu dinh truéc thir nhit hoic
nhém bing tin sb thir ba trong ky hiéu trbng kénh DL cia khung phu loai thir
hai khéc ngoai s6 lugng ky hiéu dinh truée thir nhit dugc sir dung dé truyén dir
liéu DL, va nhém bing tin s thit tw trong ky hiéu trong kénh DL ctia khung
phu loai thir nhit hoic kénh DL ciia khung phu loai tht hai khac ngoai s6 lugng
ky hiéu dinh truéc thir nhat hoic nhém bing tan s6 thu tu trong ky hiéu trong
kénh DL cta khung phu loai thir hai khéc ngoai sé lugng ky hidu dinh trude
thir nhit duoc sit dung dé truyén kénh diéu khién DL.

Mot cach tiy chon, s6 luong ky hiéu lién tuc dinh truée thir hai trong kénh
UL cuia khung phu loai thir ba hodc sb luong ky hi¢u lién tuc dinh trude thir hai
trong kénh UL cda khung phu loai thr tw dugc st dung dé truyén kénh diéu
khién UL, va k¥ hiéu trong kénh UL ciia khung phu loai thir ba khac ngoai s6
lugng ky hiéu dinh trudce thir hai hodc ky hi¢u trong kénh UL ctia khung phu

loai thit tu khac ngoai sb lwong ky hidu dinh trudc thi hai duoc sir dung dé
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truyén dir 1iéu UL, trong do sb lugng ky hiéu lién tuc dinh trudc tht hai 1a sb
lugng ky hi¢u dinh trudce tha hai dugce bd tri trude theo thir tu thoi gian, hodc
s6 lwong ky hiéu lién tuc dinh trudc thir hai 13 6 luong ky hiéu dinh trude thit
hai dugc b tri cudi cung theo thit tu thoi gian.

Mot cach tiry chon, nhém bang tin sb thir nhét trong kénh UL cta khung
phu loai thir ba hodc nhém bing tan sb thir nhat trong kénh UL ctia khung phu
loai thtr tu dugc st dung dé truyc"%n dit liéu UL, va nhém bang tAn s6 thir hai
trong kénh UL cila khung phu loai thir ba hodc nhém bang tn s thi hai trong
kénh UL cua khung phu loai tht tu dugc s dung dé truyén kénh diéu khién
UL. |

Mot cach tiry chon, sb lwong k¥ hidu lién tuc dinh truée thir hai trong kénh
[H;cﬁakhungphuloaiﬂﬂrbahoécSéluqngkylﬂﬁlhéntuédhﬂl&uécﬂmihai
trong kénh UL cta khung phu loai tht tu dugc st dung dé truyén kénh diéu
khién UL, nhom bing tin s thi ba trong ky hiéu trong kénh UL cuia khung
phu loai thtr ba khac ngoai s6 lwong k¥ hiéu dinh trude thi hai hosic nhém bing
tan s6 thir ba trong k¥ hiéu trong kénh UL ctia khung phu loai thtr tu khac ngoai
s6 luong ky hiéu dinh trude thir hai duoc sit dung dé truyén dir liéu UL, va
nhém bing tin s6 thi tu trong ky hiéu trong kénh UL cta khung phu loai thir
ba khac ngoai sb lugng ky hiéu dinh trudc thtr hai hodc nhém bang tan sb thu
tur trong ky hiéu trong kénh UL cua khung phu loai thir tir khac ngoai sb luong
ky hiéu dinh truéc thir hai dugc sit dung dé truyén kénh diéu khién UL.

Theo phuong 4n thuc hién sang ché, loai khung phu thir nhit dé truyén di
liéu duogc xéc dinh, trong d6 loai khung phy thir nhit 13 khung phu loai thir nhét,
khung phu loai tht hai, khung phu loai thitr ba, hodc khung phu loai thir tu.
Kénh didu khién UL ctia khung phu loai thtr nhit dwoc dit truée kénh DL cia
khung phu loai thir nhit, va khoang bao vé khong duoc bao gdm giita kénh
diéu khién UL ctia khung phy loai thtt nhat va kénh DL ciia khung phu loai thtt
nhat, nhd d6 giam s6 1an chuyén ddi, va con giam sé khoang bao vé. Kénh diéu
khién UL cua khung phu loai thir hai duoc dit sau kénh DL cta khung phu loai
thir hai, c6 chu ky bao vé giita kénh diéu khién UL cta khung phu loai thir hai
va kénh DL ctia khung phu loai thtr hai, va chi mot 14n chuyén dbi gitra truyén
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UL va truyén DL dugc thuc hién, nhd d6 giam sb 1an chuyén doi, va con giam
sb khoang bdo vé. Kénh UL cua khung phu loai thtt ba dugc dit trudec kénh
didu khién DL ctia khung phu loai thtt ba, va khoang bao vé khong dugc bao
gbm giita kénh UL ctia khung phu loai thtr ba va kénh diéu khién DL cua
khung phu loai thir ba, nhd d6 giam s 14n chuyén ddi, va con giam sb khoang
bao vé. Kénh UL ciia khung phu loai thit tu dugc dit sau kénh didu khidn DL
cua khung phu loai thr tu, cé chu ky bao vé gifta kénh UL ctua khung phu loai
thir tw va kénh diéu khién DL ctia khung phu loai tht tu, va chi mét 1an chuyén
d6i gitta truyén UL va truyén DL duoc thuc hién, nho d6 giam sb 14n chuyén
dbi, va con giam $6 khoang béo v€. Theo cach nay, cai thién viéc tdn dung tai
nguyén khong day.

Nguoi c6 kién thic trung binh trong linh vuc ¢6 thé hiéu ring tit ca hoeflc
mot sb budc cua cac phuong an thuc hién co thé duoc trién khai béngv phén
cting hodc chuong trinh ra 1énh phan ctng lién quan. Chuong trinh c6 thé duoc
luu trit trong vat luu trit may tinh doc dugc. Vit luu trit cé thé gém: bd nhé chi
doc, dia tir, hodc dia quang.

Céc phan mb ta néu trén chi 12 cac vi du cia cdc phuong an thyc hién sang
ché, nhung khéng duoc nhim gidi han sang ché. Chinh stra, thay thé twong
duong, va cai tién duoc thuc hién ma khéng xa roi nguyén 1y sang ché s& nim

trong pham vi bao hQ cua sang ché.

-50-



30382

YEU CAU BAO HQ

1. Phuong phép truyén dir lidu, trong d6 phuong phap truyén dir liéu bao gém
cac budc: |

xé4c dinh loai ctia khung phu thir nhit dé truyén dit liéu, trong d6 loai cua
khung phu thé nhét 13 khung phu loai thir nhét, trong d6:

khung phu loai thtt nhét bao gdm kénh didu khién lién két lén (Uplink, UL)
va kénh lién két xudng (Downlink, DL), kénh didu khién UL ctia khung phu
loai thtr nhét 14 sau khi kénh DL cita khung phu loai thi nhét, va ¢ chu ky bdo
vé (guard period, GP) giita kénh diéu khién UL ctia khung phu loai thir nhét va
kénh DL ciia khung phu loai thir nhit; |

xéc dinh, loai cua khung phu tht hai dé truyén dir lidu, trong do loai cia
khuhg phu thir hai 14 khung phu loai thir hai, trong do:

khung phu loai thi hai bao gdm kénh UL va kénh diéu khién DL, kénh UL

cua khung phu loai thtr hai dugc dat sau kénh diéu khién DL cia khung phu
loai tht hai, va ¢6 GP gitra kénh UL cua khung phu loai thi hai va kénh diéu
khién DL cta khung phu loai tha hai; va

truyén va nhan, dit liéu trong khung phu thir nhét theo loai dugc xac dinh
ctia khung phu thtr nhét;

truyén va nhén dit liéu trong khung phu tht hai theo IOE_ﬁ du'qq xac dinh cua
khung phu thir hai, trong d6 khung phy thtr hai lin k& v6i khung phu thir nhét

trong mién thoi gian.

2. Phuong phap truyén dir liéu theo diém 1, trong d6 khung phu thi nhét
mang thong tin chi bio, théng tin chi bao ndy dugc st dung dé chi bao loai
khung phu cia khung phu thir k sau khung phu thir nhit, va k 13 s6 nguyén

duong.

3. Phuong phap truyén dit liéu theo diém 1, trong d6 s6 luong ky hiéu lién tuc
dinh trude thir nhét trong kénh DL ciia khung phu loai thir nhit dugc sir dung
dé truyén kénh didu khién DL, va ky hiéu trong kénh DL ctia khung phu loai
thir nhit ngoai sé luong ky hiéu dinh trudc thir nht dugc sit dung dé truyén dit
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lidu DL, trong d6 s luong ky hiéu lién tuc dinh truéc the nhit duoc b tri

trude theo tha tu thoi gian.

4. Phuong phép truyén dit lidu theo diém bit ky trong sb cac diém tir 1 dén 3,
trong d6 kénh didu khién UL bao gdm thong tin phan hdi bao nhan/khéng béo
nhin (Acknowledgement/Negative Acknowledgement, ACK/NACK) ctia kénh
DL.

5. Thiét bi truyén dit liéu, trong d6 thiét bi truyén dit lidu bao gdm:

mddun xé4c dinh, dé x4c dinh loai cta khung phu thir nhét dé truyén dir liéu,
trong d6 loai ciia khung phu thtr nhét 13 khung phu loai thir nhat, trong d6

khung phu loai th&r nhit bao gdm kénh diéu khién UL va kénh DL, kénh
didu khién UL ciia khung phu loai thir nhat dugc dit sau kénh DL ctia khung
phu loai thir nhét, va c6 GP gitta kénh diéu khién UL cua khung phu loai th
nhét va kénh DL cta khung phu loai thir nhét;

mddun x4c dinh con duge tao cAu hinh dé x4c dinh loai cua khung phu thir
hai dé truyén dit liéu, trong do6 loai ctia khung phu thit hai 1a khung phu loai thir
hai, trong d6:

khung phuy loai thit hai bao gdm kénh UL va kénh diéu khién DL, kénh UL

ctia khung phu loai thir hai duoc dit sau kénh didu khién DL ctia khung phu
loai thtr hai, va c6 GP giita kénh UL ciia khung phu loai thir hai va kénh diéu
khién DL ctia khung phu loai thir hai; va

modun truyén - nhan tht nhét, dé truyén hodc nhan dir lidu trong khung

phu thi nhét theo loai dugc xac dinh cua khung phu thir nhét va

' modun truyén - nhan tht nhét con duge tao cAu hinh dé truyén hodc nhan
dit li€u trong khung phu thtr hai theo loai dugc xac dinh cia khung phu thir hai,
trong d6 khung phu thtr hai lién k& véi khung phu thir nhit trong mién thoi

gian.

6. Thiét b truyén dit liéu theo diém 5, trong d6 khung phu thtr nhit mang théng

tin chi bao, théng tin chi béo nay dugc sit dung dé chi bao loai khung phu cia
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khung phu thir k sau khung phu thir nhét, va k 13 s6 nguyén duong.

7. Thiét bi truyén dit liéu theo diém 5 hoic 6, trong d6 s6 lugng ky hi¢u lién
tuc dinh truge thi nhat trong kénh DL cia khung phu loai thir nhét duoc st
dung dé truyén kénh diéu khién DL, va ky hiéu trong kénh DL ctia khung phy
loai thtr nhit ngoai s6 luong k¥ hidu dinh trudc tfn’r nhit dugc sir dung dé
truyén dir liéu DL, trong do sb lugng ky hiéu lién tuc dinh trudce thu nhét dugc

bb tri trudce theo thir ty thdi gian.

8. Thiét bi truyén dir liéu theo diém bt ky trong sb cac diém tir 5 dén 7, frong
d6 kénh diéu khién UL bao gdm thong tin phan hdi ACK/NACK ctia kénh DL.

9. Vit luu trit may tinh doc dugc ghi lai 1énh trén dé; trong do 1énh khién may
tinh thuc hién phwong phéap theo diém bét ky trong s6 cac diém tir 1 dén 4.

10. Phuong phap truyén dir liéu, trong d6 phuong phap truyén dir liéu bao
gom:

xé4c dinh loai cia khung phu thir nhit dé truyén dit lidu, trong d6 loai cia
khung phy thtr nhit 13 khung phu loai thit nhit, khung phu loai thtr hai, khung
phu loai thr ba, hodc khung phu loai thir tu, trong do:

khung phu loai thtr nhit bao gdm kénh diéu khién UL va kénh DL, va kénh
diéu khién UL ctia khung phu loai thir nhét dugc dit truéc kénh DL cia khung

phu loai thr nhét;

| khung phu loai thir hai bao gdm kénh diéu khién UL va kénh DL, kénh
diéu khién Ui cta khung phu loai thit hai dugc dat sau kénh DL ctia khung phu
loai thit hai, va c6 GP gitra kénh diéu khién UL cta khung phu loai thtr hai va
kénh DL cua khung phu loai thit. hai;

khung phu loai thir ba bao gdbm kénh UL va kénh diéu khién DL, va kénh
UL cua khung phu loai thtt ba duge dit trude kénh diéu khién DL cia khung
phu loai thlﬁf ba; va

khung phu loai thtr tw bao gdm kénh UL va kénh diéu khién DL, kénh UL
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ctia khung phu loai thir tu duoc dit sau kénh didu khién DL ctia khung phu loai
thir tw, va ¢6 GP gitta kénh UL cta khung phu loai thtt tu va kénh didu khién
DL cua khung phu loai thir tu; va
truyén dit lidu trong khung phu thtr nhét theo loai duge x4c dinh ciia khung
phu thir nhét,
- trong d6 khung phu thtr nhit mang thong tin chi bao, thong tin ‘chi bao nay
dugc st dung dé chi bao loai khung phu ctia khung phu thir k sau khung phu

thir nhit, va k 13 s6 nguyén duong.

11. Thiét bi truyén dit lidu, trong d6 thiét bi truyén dit liéu bao gdm:

médun xac dinh, dé xac dinh loai cta khung phu thir nhit @ truyén dit liéu,
trong d6 loai cta khung phu thir nhit 13 khung phu loai thér nhit, khung phu
loai thir hai, khung phu loai thit ba, hodc khung phu loai thit fu, trong dé:

khung phu loai thir nhat bao gdm kénh diéu khién UL va kénh DL, va kénh
didu khién UL cda khung phu loai thir nhét duge dit trude kénh DL caa khung
phu loai thir nhét;

khung phu loai th@t hai bao gdm kénh diéu khién UL va kénh DL, kénh
diéu khién UL cua khung phu loai thir hai dugce dat sau kénh DL cia khung phu
loai thit hai, v ¢ GP giita kénh diéu khién UL ctia khung phu loai thir hai va
kénh DL ctua khung phu loai thit hai; ,

khung phu loai th& ba bao gdm kénh UL va kénh diéu khién DL, va kénh
UL cuta khung phu loai thit ba dugc ddt trudec kénh diéu khién DL cua khung
phu loai thir ba; va

khung phu loai thir t bao gdm kénh UL va kénh diéu khién DL, kénh UL
ctia khung phu loai thir tu dl'fQC dat sau kénh diéu khién DL cta khung phu loai
thir tu, va c6 GP giita kénh UL cia khung phu loai thi tu va kénh didu khién
DL cta khung phu loai thi tu; va

modun truyén tht nhit, dé truyén dir liéu trong khung phu thir nhat theo
loai dugc x4c dinh cta khung phu tht nhét,

trong d6 khung phu thir nhit mang théng tin chi béo, théng tin chi béo nay

dugc st dung dé chi bao loai khung phu cta khung phu thir k sau khung phu
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tha nhit, va k 13 s6 nguyén duong.

12. Phuong phap truyén thong, trong d6 phuong phap bao gdm cac buéc:

nhan, boi thiét bi ngudi ding (user equipment, UE), kénh DL trong mot
hozc nhidu ky hiéu ctia khung phy; |

truyén, béi UE, thong diép phan hdi ACK/NACK dap tng kénh DL trong
mot hoic nhiéu ky hiéu cia khung phuy; trong d6 khung phu 1a mot trong cac
khung phu duoc bao gém trong khung, va

mdt hodc nhiéu ky hiéu cia khung phu dé truyén thong diép phan hoi
ACK/NACK dtng sau mét hodc nhiéu ky hiéu cho kénh DL.

13. Phuong phap theo diém 12, trong d6 cac ky hiéu trong khung phu 1 cac ky
hiéu ghép kénh phin chia tin sb truc giao (orthogonal frequency division
multiplex, OFDM).

14. Phuong phép theo diém 12 hoic 13, trong d6 phuong phap con bao gdm
budc:

nhan, béi UE, thong tin chi bao duoc giri boi tram gbc, trong d6 théng tin
chi b4o nay chi bao loai khung phu ma cac ky hiéu cia khung phu dé truyén
kénh diéu khién UL 14 sau céc ky hiéu dé truyén kénh DL.

15. Phuong phap theo diém bét ky trong s6 cac diém tir 12 dén 14, trong do6
phuong phéap con bao gdm cac budc:

nhin, bé1 UE, kénh didu khién DL trong mo6t hodc nhidu k¥ hidu cta
khung phu khac ma lién ké v6i khung phu ’Efong mién thoi gian;

truyén, boi UE, kénh UL trong mét hodc nhidu ky hiéu ctia khung phu
khéc; trong do:

mdt hogc nhiéu ky hidu ctia khung phu khéc dé truyén kénh UL dtng sau
mot hodc nhidu kY hiéu ciia khung phu khéc dé nhén kénh diéu khién DL.

16. Phuong phap theo diém bit ky trong s§ cac diém tir 12 dén 15, trong do6
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phuong phap con bao gém budc:

nhan, boi UE, thong tin chi bao duoc giri béi tram gbc, trong d6 thong tin
chi bao nay chi bao loai khung phu ma cac ky hi¢u cua khung phu khic dé
truyén kénh UL dimg sau mot hodic nhiéu ky hiéu cia khung phu khéc dé nhan
kénh diéu khién DL.

17. Phuong phép theo diém bét ky frong s6 cac diém tir 12 dén 16, trong d6
khung phu dugc sir dung dé truyén it nhat mot trong cac tin hi€u sau:

tin hiéu ddng bd, tin hiéu quang b4, hodc tin hiéu tham chiéu phat hién.

18. Thiét bi ngudi dung bao goém:

bd nhén, duoc tao cAu hinh dé nhan kénh DL trong mdt hodc nhiéu ky
hi¢u ctia khung phuy;

bd truyén, duge tao ciu hinh dé truyén thong diép phan hdi ACK/NACK
déap tng kénh DL trong mot hodc nhiéu ky hiéu ctia khung phu; trong d6 khung
phu 12 mét trong cac khung phu dugc bao gdm trong khung, va

mdt hodc nhiéu ky hiéu cta khung phu dé truyén thong diép phan hoi
ACK/NACK dimg sau mot hodc nhiéu ky hiéu cho kénh DL.

19. Thiét bi ngudi ding theo diém 18, trong d6 cic ky hiéu trong khung phy 1a
cac ky hiéu OFDM.

20. Thiét bi ngudi ding theo diém 18 hoic 19, trong do:

bd nhén, con duoc tao ciu hinh dé nhén, thong tin chi bado dugc gui boi
tram gbc, trong d6 thong tin chi bao nay chi bo loai khung phu ma céc ky hiéu
ctia khung phu dé truyén kénh diéu khién UL dtng sau céc ky hiéu dé truyén -
kénh DL.

21. Thiét bi ngudi ding theo diém bét ki trong s6 cac diém tir 18 dén 20, trong

do:
bd nhan, con duge tao ciu hinh dé nhan kénh didu khién DL trong mot
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hodc nhidu ky hiéu cia khung phu khac ma lién k& véi khung phu trong mién
thot gian;

bd truyén, con duoc tao cAu hinh dé truyén kénh UL trong mot hosc nhiéu
ky hiéu cia khung phu khac; trong do:

mot hodc nhiéu ky hidu cia khung phu khac dé truyén kénh UL ding sau
mdt hodc nhiéu ky hidu ctia khung phu khac dé nhan kénh diéu khién DL.

22. Thiét bi ngudi ding theo diém 21, trong d6 phuong phép con bao gém:

bd nhén, con dugc tao cfiu hinh dé nhén thong tin chi bdo dugc ghi boi
tram gbc, trong do6 théng tin chi bao ndy chi bio loai khung phu ma céc ky hiéu
cta khung phu khac dé truyén kénh UL dimg sau mot hodc nhiéu ky hiéu cta
khung phﬁ khac dé nhan kénh diéu khién DL.

23. Thiét bi ngudi ding theo diém bét ky trong s cac diém tir 18 dén 22, trong
d6 khung phu dugc sir dung dé truyén it nhit mét trong céc tin hidu sau:

tin hiéu ddng b, tin hidu quang b4, hodc tin hiéu tham chiéu phat hién.

24. Phuong phap truyén théng bao gdm cic bude:

truyén, b6i tram gbe, kénh DL trong mdt hodc nhidu ky hiéu ctia khung phy;

nhan, b6i tram gbc, thong diép phan héi ACK/NACK dap tGng kénh DL
trong mot hodc nhiéu ky hiéu cia khung phy; trong d6 khung phu 12 mot trong
c4c khung phu dugc bao gdm trong khung, va

mdt hodc nhidu ky hiéu cua khung phy dé théng diép phan héi ACK/NACK
ding sau mot hodc nhiéu ky hi¢u cho kénh DL. V

25. Phuong phép theo diém 24, trong d6 c4c ky hiéu cla khung phu 13 cac ky
hi¢u OFDM.

26. Phuong phap theo diém 24 hoic 25, trong d6 phuong phap con bao gbm

budc:

truyén, boi tram gbc, thong tin chi bao dén UE, trong d6 théng tin chi bao
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nay chi bao loai khung phu ma cac k¥ hiéu ctia khung phu dé truyén kénh diéu
khién UL dung sau céc ky hiéu dé truyén kénh DL.

27. Phuong phap theo diém bit ky trong sb cac diém tir 24 dén 26, trong do6
phuong phép con bao gdm céc budc:

truyén, boi tram gdc, kénh diéu khién DL trong mot hodc nhidu ky hiéu cta
khung phu ma lién k& v6i khung phu trong mién thoi gian; va ’

nhan, bdi tram géc, kénh UL trong mot hodc nhiéu ky hiéu cua khung phu
khéc;

trong d6 mot hodc nhidu ky hiéu cta khung phu khic dé truyén kénh UL
dimg sau mdt hodc nhiéu ky hiéu ciia khung phu khic dé nhan kénh diéu khién
DL.

28. Phuong phap theo diém bit ky trong s cac diém tir 24 dén 27, trong d6
phuong phép con bao gdm buéc:

truyén, béi tram géc, thong tin chi bao dugc gui dén UE, trong d6 thong
tin chi bao ndy chi bao loai khung phu ma céc ky hiéu ciia khung phu khac dé
truyén kénh UL ding sau mot hodc nhiéu ky hi€u ctia khung phu khéc dé nhan
kénh diéu khién DL.

29. Phuong phép theo diém bat ky trong sd cac diém tir 24 dén 28,trong d6
khung phu dugc sir dung dé truyén it nhat mot trong cac tin hiéu sau:

tin hiéu dong bo, tin hiéu quang ba, hodc tin hiéu tham chiéu phat hién.

30. Tram gbc bao gbm:
bd truyén, duoc tao cAu hinh dé truyén kénh DL trong mé&t hodc nhiéu ky
hi€u cua khung phu;
bd nhén, duoc tao ciu hinh dé nhan thong diép phan hdi ACK/NACK dap
ting kénh DL trong mdt hoic nhiéu ky hiéu cta khung phu; trong d6 khung phu
13 mét trong cac khung phu dugc bao gdm trong khung, va
mot hodc nhiéu k¥ hiéu cta khung phu dé thong diép ACK/NACK ding
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‘sau médt hodc nhidu k¥ hiéu cho kénh DL.

31. Tram gbc theo diém 30, trong d6 cac ky hiéu ciia khung phu 13 céc ky hiéu
OFDM.

32. Tram gbc theo diém 30 hodc 31, trong d6 phuong phap con bao goém:

bd truyén, con dugc tao ciu hinh dé truyén thong tin chi bdo dén UE, trong
dé6 thong tin chi bao nay chi bao loai khung phu ma cac ky hi€u ciia khung phu
dé truyén kénh didu khién UL dung sau cac ky hiéu dé truyén kénh DL.

33. Tram gbc theo diém bat ky trong s6 céc diém tir 30 dén 32, trong d6
phwong phap con bao gdm: |

bd truyén, con duoc tao cdu hinh dé truyén kénh diéu khién DL trong mot
hodc nhidu ky hiéu cta khung phu ma lién ké vé6i khung phu trong mién thoi
gian; va ‘

bd nhan, con dugc tao cu hinh dé nhan kénh UL trong mot hoic nhidu ky
hiéu ctia khung phu khac;

trong d6 mot hoic nhiéu ky hiéu cta khung phu khic dé truyén kénh UL
démg sau mt hogc nhidu ky hiéu ciia khung phu khéc d& nhan kénh didu khién
DL.

34. Tram gbc theo diém bit ky trong sb cac diém tir 30 dén 33, trong d6
phuong phap con bao gdm:

bo truyén, con dugc tao cAu hinh dé truyén thong tin chi bao dugc gui dén
UE, trong d6 thong tin chi bao nay chi bao loai khung phu ma cac ky hi€u cua
khung phu khéc dé truyén kénh UL dting sau mot hodc nhiéu ky hiéu cua
khung phu khac d& nhén kénh diéu khién DL.

35. Tram gbc theo diém bit ky trong s6 cac diém tir 30 dén 34 trong d6 khung
phu dugc stt dung dé truyén it nhat mot trong céc tin hi€u sau:

tin hiéu ddng bo, tin hiu quang b4, hoic tin hiéu tham chiéu phat hién.
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36. Vat luu trit may tinh doc dugc ghi chuong trinh trén do; trong d6 chuong
trinh khién may tinh thuc thi phuong phap theo diém bit ky trong sb céc diém
tir12dén17.

37. Vat luu trit may tinh doc dugc ghi chuong trinh trén d6; trong d6 chuong

trinh khién mdy tinh thuc thi phuong phap theo diém bit ki trong s6 céc diém
tir 24 dén 29.
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