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(54) PHUONG PHAP VA THIET BI TRUYEN THONG TIN PHAN HOI

(57) Sang ché dé cap dén phuong phap va thiét bi truyén thong tin phan hdi trong hé théng
truyén thong. Theo phuong phap nay, thiét bi ngudi dung (UE) c6 thé xac dinh kich c&
bang ma cua thong tin phan hoi theo trang thai cua khung con dudng xudng thyuc té duoc
1ap lich béi tram goc. Theo cach nay, kénh chia sé duong 1én vat Iy (PUSCH) c6 thé mang
thong tin bio xac nhan/pht nhan (ACK/NACK) cuia nhiéu bit hon, va hiéu ning cta thong
tin bdo xac nhan/phu nhan (ACK/NACK) va hi¢u nang cua dir liéu duong lén trong kénh
chia sé duong 1én vat Iy (PUSCH) duogc cai thién khi sb lugng tai nguyén dinh trude dugc
st dung, hodc cac thong tin tiéu dé tai nguyén duoc lam giam khi duge dam bao ring hiéu
nang cua thong tin bao xac nhan/phti nhan (ACK/NACK) 1a twong ty nhu hi¢u nidng cia dix
liéu duong lén trong kénh chia sé¢ duong lén vat Iy (PUSCH).
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Linh vire ky thuit dwoe dé cap

Séang ché @ cap dén cac k¥ thuat truyén thong, va cu thé, dé cap dén phuong

phap truyén théng tin phan hdi trong thiét bi va hé théng truyén théng.
Tinh trang k§ thuit cha sang ché

Hién nay, co ché yéu cu lip lai tu dong lai (Hybrid Automatic Repeat
Request, HARQ) thuong duoc st dung trong hé théng Phét trién dai han (Long
Term Evolution, LTE). Cu thé, sau khi thiét bi nguoi dung (User Equipment, UE)
thu dit liéu dudng xudng bing cach s dung kénh chia sé¢ duong xudng vit ly
(Physical Downlink Shared Channel, PDSCH), néu UE c¢6 thé thu chinh xéc dit liéu
duong xudng, UE gt thong tin xac nhan (ACKnowledgement, ACK) téi tram g6¢
bing cach st dung kénh diéu khién duong lén vt ly (Physical Uplink Control
Channel, PUCCH); hoic néu UE khong thé thu chinh x4c dit liéu duong xubng, UE
giri thong tin bdo phu nhan (Negative ACKnowledgement, NACK) t6i tram gbc
bing cach st dung PUCCH. Khi UE con can gir, trong khung con dudng 1én trong
dé UE g thong tin ACK/NACK, dir 1iéu duong 1én, dé duy tri dac tinh don séng
mang dudng 1én cua hé théng LTE va cai thién hiu qua cia cong sudt truyén
duodng 1én, UE anh xa thong tin ACK/NACK va dit liéu duong 1én té1 kénh chia sé
duong 1én vit ly (Physical-Uplink Shared Channel, PUSCH), va g ca thong tin
ACK/NACK va dit liéu dudng 1én t6i tram gbc.

Ngoai ra, hé théng LTE con hd trg k§ thuat két hop séng mang (Carrier
Aggregation, CA). Tirc 13, tram gbc c4u hinh it nhét hai séng mang cho cing UE,
dé cai thién tdc do truyén dif liéu cia UE. It nhét hai séng mang bao gdm mét séng
mang thanh phin so c4p va it nhat mot séng mang thanh phéan thir cip. Ché d6 gii
PUCCH trong ché d6 CA bao gém ché db lra chon kénh va khuén dang PUCCH 3.
Ché d6 lua chon kénh hé trog CA cta tdi da hai song mang, va ché d6 khuén dang
PUCCH 3 ¢6 thé hd trg CA cia nim séng mang, hoic c6 thé h trg viée truyén cia
t8i da khoang 20 bit ACK/NACK. Do d6, khi UE con cin gii, trong khung con
duong 1én trong @6 UE gini thong tin ACK/NACK, dit liéu duong lén, PUSCH ¢6
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thé mang t6i da khoang 20 bit ACK/NACK.

Véi su cai tién hon nita cia k§ thuat LTE, PUSCH c6 thé cAn mang théng tin
théng tin ACK/NACK cua nhiéu bit hon. Do d6, lam thé nao dé cho phép PUSCH
mang thong tin ACK/NACK cua nhiéu bit hon 13 vin @& ky thuét cin dugc giai

quyét bdi sang ché.
Ban chit ky thuit ciia sang ché

Muc dich cua sang ché 12 d& xudt phuong phdp truyén théng tin phan hdi
trong thiét bi va hé théng truyén théng, dé cho phép PUSCH mang théng tin
ACK/NACK cua nhiéu bit hon, va 1am giam céc théng tin tiéu dé tai nguyén.

Theo khia canh thi nhét, phuong 4n cia sang ché dé xuit phuong phap truyén
théng tin phan hdi trong hé théng truyén théng, bao gbm:

thu, bdi thiét bi ngudi dung (UE), dit liéu dudng xudng;

x4c dinh, béi UE, khung con dudng 1én dugc sit dung ¢ phan hdi théng
tin phan hdi twong tmg véi dit liéu duong xudng, va xac dinh tap khung con dudng
xubng thtr nhat duoc két hop voi khung con duong 1én, trong d6 tap khung con
duong xuéng th nhit bao gém tap con thu nhét va tap con thir hai, va tdp con thu

nhét 13 tip con riéng cia tip con thir hai;

xéc dinh, béi UE, kich ¢& bang m3 ctia thong tin phan hdi, trong d6 kich
¢ bang mi 13 kich ¢& bang m3 thi nhét hoic kich ¢& bang ma thir hai, kich c&
bang ma thir nhét 1a twong tmg véi sb luong khung con duong xubng duge chira
trong tip con thir nhat, va kich c& bang ma th\ hai 1a tuong tmg véi s6 luong

khung con dudng xudng duoc chira trong tap con thir hai;

ma hoa, béi UE, thong tin phan héi theo kich c& bang ma, dé thu dugc

théng tin phan hdi dwoc ma hoa; va

anh xa, boi UE, thong tin phan hdi duoc ma hoéa t6i kénh chia sé duong
1én vat ly (PUSCH), va gui thong tin phan hdi duoc ma hoa téi tram gbc trong
khung con dudng 1én bang cach sir dung PUSCH.

Vién din t&i khia canh tht nhét, theo cach thic thuc hién c6 thé thir nhit cia
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khia canh thir nhit, bude x4c dinh, boi UE, kich ¢& bang mé cia théng tin phan hoi
bao gbém:

néu UE thu thong tin chi bao thir nhét duoc gii béi tram gbc, va théng
tin chi bao thit nht chi bao kich ¢& bang ma thir nhat, xac dinh, béi UE, rang kich
c& bang m cta thong tin phan hdi 13 kich c& bang ma thi nhét; hodc

néu UE thu théng tin chi bao thir nhit dwoc gii béi tram gbc, va théng
tin chi b4o tht nhét chi bao kich ¢& bang ma th\ hai, xac dinh, bé1 UE, rﬁng kich
cd bang ma cta thong tin phan héi 14 kich ¢& bang ma thir hai; hozc

néu UE khéng thu théng tin chi béo thu nhét, xac dinh, bdi UE, rang
kich c& bang ma cua thong tin phan hdi 14 kich c¢& bang ma thir nhét.

Vién din t6i khia canh thi nhét, theo cach thic thuc hién ¢ thé tht hai cta
khia canh thir nhét, buéc xé4c dinh, bdi UE, kich ¢& bang ma cia théng tin phan hdi
bao gém:

néu UE thu théng tin chi bao thir hai dugc glri béi tram gbc, va thong
tin chi bao thir hai chi bao kich c& bang ma thu nhét, x4c dinh, boi UE, ring kich
c& bang m3 cia thong tin phan hdi 12 kich c& bang mA thr nhét; hoic

néu UE thu théng tin chi bao thir hai duoc giri boi tram gdc, va thong
tin chi bdo thir hai chi bao kich ¢& bang ma thir hai, xac dinh, béi UE, réng kich c&
bang m3 ctia théng tin phan hdi 14 kich ¢& bang m thit hai; hoic

néu UE khéng thu théng tin chi bao thir hai, x4c dinh, béi UE, ring kich
c& bang ma cua théng tin phan héi 1a kich ¢& bang ma dugc xac dinh trudc, trong
do kich c& bang ma duoc xac dinh trudce 1a kich c& bang ma thi nhét hoic kich c&
bang ma thir hai.

Vién din téi khia canh tha nhét, theo cach thirc thuc hién co6 thé th ba cta
khia canh thi nhét, buéc xac dinh, béi UE, kich ¢& bang mi clia thong tin phan héi
bao gdm:

néu UE thu thong tin chi bao thir nhét va théng tin chi bao thit hai ma

duoc gii béi tram gde, va théng tin chi bao thir nhit va théng tin chi béo thir hai
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chi bao kich c& bang ma thu nhét, xac dinh, bdi UE, rﬁng kich c& bang ma cua
théng tin phan hdi 1a kich ¢& bang ma thir nhét; hoic

néu UE thu thong tin chi bao thir nhit va thong tin chi bao thit hai ma
duoc giri boi tram gbe, va thong tin chi bao thir nhat va théng tin chi bao thir hai
chi bao kich ¢& bang ma thr hai, xac dinh, bé1 UE, ré‘mg kich c& bang ma cta théng
tin phan héi 12 kich c¢& bang ma thir hai; hoic

néu UE khéng thu théng tin chi bao thir nhit, x4c dinh, boi UE, rang
kich c& bang ma cia thong tin phan héi 13 kich ¢& bang ma thir nhét; hozc

néu UE khong thu théng tin chi bao thir nhit nhung thu thong tin chi
bao thit hai, xac dinh, b61 UE, réng kich c& bang ma cua thong tin phan hdi 1a kich
& bang ma thr nhat hoic kich ¢ bang mi thir hai dugc chi béo béi thong tin chi
bao thir hai; hoac

néu UE khéng thu thong tin chi bao thi nhét hoic khéng thu théng tin
chi bao thtt hai, x4c dinh, béi UE, ring kich c¢& bang m3 cia thong tin phan héi 1a
kich c& bang ma th nhét.

Vién din t4i bt ky trong s khia canh thir nhat, hogc cac cach thire thuc hién
c6 thé ciia khia canh thir nhat, theo cach thitc thuc hién c6 thé thu tu cla khia canh
thir nhét, budc thu, bdi UE, dit liéu duong xuéng bao gém:

thu, béi UE trong khung con dudomg xubng duoc lap-lich béi tram gdc,
dir liéu dudng xudng, trong d6 khung con dudng xudng duogc 1ap lich bai tram gbe
c4u thanh tap khung con duong xubng thi hai, va tap khung con dudng xubng thir
hai 1a tap con cua tap khung con dudng xubng thir nhét; va

budc x4c dinh, bdi UE, kich c& bang ma cia théng tin phan hdi bao
gbém:

néu tap khung con dudng xubng thir hai 13 tip con cia tip con thir nhét,
xé4c dinh, béi UE, ring kich c& bang ma ciia thong tin phan héi 1a kich ¢& bang ma
thtt nhét; hoic

néu tip khung con dudng xubng thir hai chi bao gbém khung con dudng
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xubng ma nim trong tip con thit hai va khong thude vé tap con thir nhét, x4c dinh,
béi UE, ring kich c& bang ma cta thong tin phan hdi 14 kich ¢& bang ma thir nhét

hodc kich c& bang ma thir hai; hoac

néu tap khung con dudong xudng thir hai bao gbm khung con duong
xudng trong tap con thir nhit va khung con duong xudng ma nim trong tip con thir
hai va khéng thudc vé tap con thir nhét, va tap khung con duong xubng thir hai
khéng bao gdbm khung con dudng xubng ngoai tap con thir nhit va tap con thit hai,
x4c dinh, béi UE, ring kich ¢& bang m3 ciia thong tin phan héi 12 kich ¢& bang ma
thir hai.

Vién dan t6i bét ky trong s6 khia canh thir nhét, hodc cc cach thirc thuc hién
c6 thé thir nhat dén tht tu cia khia canh thir nhét, theo cach thirc thuc hién co thé
thit nam cta khia canh thr nhét, truée bude anh xa, béi UE, thong tin phan hoi
duoc ma hoa téi PUSCH, phuong phap nay con bao gbm:

néu kich ¢& bang ma 13 kich ¢& bang ma th nhit, x40 tron, boi UE,
théng tin phan hdi dugc mé héa bang cach sir dung mi x4o tron thir nhat; hoic

néu kich c& bang ma la kich c& bang ma th hai, xao tron, bdi UE,
théng tin phan hdi dwoc ma hoa bang cach sir dung ma x4o tron thit hai.

Vién dan t6i bt ky trong s khia canh thir nhat, hodc cac cach thic thue hién
6 thé cta khia canh thr nhét, theo cach thizc thuc hién c6 thé thir séu cia khia
canh thir nhét, néu kich ¢& bang mi 14 kich ¢& bang ma thir nhét, buéc mi hoa, béi
UE, théng tin phan hdi theo kich c& bang m4, dé thu dugc théng tin phan hdi dugc
ma héa bao gbm:

ma hoa, béi UE, théng tin phan hdi theo kich ¢& bang mi thir nhét, dé

thu duoc thoéng tin phan hdi dwoc ma hoa thi nhét; va

budc anh xa, bdi UE, thong tin phan hdi duge ma hoa t¢i PUSCH bao
gém:

xé4c dinh, boi UE, hé s ty 16 thir nhéat dwoc tao cAu hinh béi tram gbce,
va x4c dinh sb lugng ky tu thir nhét theo hé sb ty 1é thir nhét, trong d6 sb luong ky
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tu thi nhét 1a sb luong ky tw ma cin duoc chiém gitt d 4nh xa théng tin phan héi
duoc ma hoa thir nhit téi PUSCH; va

anh xa, bdi UE, thong tin phan hdi dugc ma hoéa thi nhat t6i PUSCH
theo sb luong ky tu thir nhét; hoic

néu kich c& bang m4 1a kich c& bang ma thi hai, buéc ma héa, béi UE,
théng tin phan hdi theo kich ¢& bang m4, dé thu dugc théng tin phan héi dwoc ma
hoéa bao gbm:

ma hoa, bdi UE, thong tin phan hdi theo kich ¢& bang ma thir hai, dé thu
duoc thong tin phan hoi duoc ma hoa thir hai; va

budc anh xa, bai UE, thong tin phan hdi duoc ma héa téi PUSCH bao
gém:

xé4c dinh, bdi UE, hé s ty 1é thi hai duoc tao cAu hinh béi tram gbc, va
x4c dinh s luong ky tu thir hai theo hé sb ty 18 thi hai, trong d6 s6 lwong ky tu thtr
hai 12 sb luong ky tu ma can dugc chiém giit ¢ anh xa théng tin phan hoi dwoc ma
héa thir hai téi PUSCH; va

4nh xa, bdi UE, théng tin phén hdi duoc ma hoéa thir hai t6i PUSCH
theo s6 lwong ky tu thir hai.

Vién dn t&i bt ky trong s céc cach thire thuc hién c6 thé cia khia canh tha
nhét, theo céch thirc thuc hién c6 thé thir bay cta khia canh thir nhat, trudc bude
thu, béi UE, dit liéu dudng xudng, phuong phap niy con bao gém: thu, bsi UE,
théng tin diéu khién duong xubng duoc giri boi tram gbc; va

budc thu, boi UE, dit liéu duong Xuéng bao gém: thu, boi UE trong
khung con dudng xubng dugc lap lich béi tram gbc, dit liéu duong xubng theo
théng tin diéu khién dudng xudng, trong &6

théng tin chi bao thi nhét 14 théng tin trong théng tin diéu khién duong
xuéng.

Vién din t6i bit ky trong sé cac cach thire thuc hién c6 thé cia khia canh thu

nhét, theo cach thirc thuc hién c6 thé thir tim cta khia canh thi nhét, théng tin chi

-7-



31648

b4o thit hai 12 théng tin trong thong tin 14p lich duong 1én duoc sir dung dé 14p lich
PUSCH.

Theo khia canh thir hai, phuong 4n ciia sang ché d& xuét phuong phap truyén
théng tin phan hdi trong hé théng truyén théng, bao goém:
giri, boi tram gbe, dit liéu duong xubng t6i thiét bi nguoi dung UE;
xac dinh, béi tram géc, khung con duong 1én dugce sir dung dé thu thong
tin phan hdi ma duoc giri bsi UE va twong tmg véi dit liéu duong xubng, trong dé
tap khung con dudng xubng thir nhit duoc két hop voi khung con dudng 1én bao
gbm tap con thir nhét va tdp con thir hai, va tép con thi nhét 14 tap con riéng cia

tap con thir hai;

xé4c dinh, boi tram gbce, kich ¢& bang m3 cia théng tin phan héi, trong
d6 kich c& bang mi 12 kich ¢& bang mi thir nhét hoic kich ¢& bang ma thit hai, kich
& bang ma thtr nhét 1a tuong Umg vé&i s6 lwong khung con duong xubng duoc chira
trong tAp con th nhét, va kich c¢& bang ma tha hai 1a tuong Umg véi sé luong
khung con dudng xubng dugc chira trong tap con thir hai; va

thu, béi tram gdc trong khung con duong lén theo kich c& bang ma
duoc x4c dinh clia thong tin phan hdi, théng tin phan hdi ma duoc gii béi UE va
dugc anh xa td1 kénh chia sé duong 1én vat ly (PUSCH).

Vién din t6i khia canh th hai, theo cach thire thuc hién cé thé thir nhat cia
khia canh tht hai, truéc budc thu, boi tram géc trong khung con duong lén theo
kich c& bang ma duoc xac dinh cta thong tin phan hdi, thong tin phan hdi ma duoc
giri boi UE va dugc anh xa tdi kénh chia sé duong lén vat ly (PUSCH), phuong
phap nay con bao gom:

gui, bdi tram géc, thong tin chi bao tha nhét, dé thong bao cho UE vé
kich ¢& bang ma dugc xac dinh cta théng tin phan hf)i; hoac

néu tram gdc khéng giri théng tin chi bao th nhét t6i UE, x4c dinh, béi
tram gbc, ring kich c& bang ma cia théng tin phan héi 12 kich c¢& bang ma thi nhat.

Vién dan t6i khia canh thit hai, theo cach thirc thuc hién c6 thé thir hai cta
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khia canh thit hai, truéc bude thu, béi tram gbc trong khung con duong 1én theo
kich c& bang ma dugc xac dinh cia thong tin phan héi, théng tin phan hdi ma duogc
gii boi UE va dugce anh xa téi kénh chia sé duong 1én vét ly (PUSCH), phuong

phap nay con bao gbém:

gtri, boi tram gbe, thong tin chi bao thir hai, d& thong bao cho UE vé

kich c& bang ma dugc xac dinh cia thong tin phan hdi; hoic

néu tram gdc khong giri théng tin chi bao thi hai t6i UE, x4c dinh, bsi
tram gbc, rang kich c¢& bang mi cla théng tin phan hdi 1a kich ¢& bang ma dugc
xac dinh trudce, trong d6 kich cd bang ma dugc xac dinh trude la kich c& bang ma

thtr nhéat hosc kich ¢& bang ma thir hai.

Vién dan t6i khia canh th hai, theo cach thirc thuc hién c6 thé tht ba cia khia
canh tht hai, trude budce thu, boi tram gde trong khung con duong 1én theo kich c&
bang ma duogc xac dinh cua thong tin phan hdi, théng tin phan hdi ma dugc giri boi
UE va duoc 4nh xa téi kénh chia sé duong 1én vat ly (PUSCH), phuong phép nay
con bao gém:

giri, bdi tram gbe, thong tin chi bao thir nhét va thong tin chi bao thi hai,
d théng bao cho UE vé kich c& bang m3 dugc x4c dinh cua théng tin phan hoi;
hoac

néu tram gbc khong giri théng tin chi bao thw nhét t6i UE, xac dinh, béi
tram gbc, rang kich ¢& bang mi cia thong tin phan hdi 13 kich ¢& bang ma thit nhét;
hoic

néu tram géc khong gii thong tin chi bao thur nhat téi UE, g, béi tram
gbc, théng tin chi bao thit hai, dé théng bao cho UE vé kich ¢& bang ma dugc xac
dinh cua thong tin phan hoi; hodc

néu tram gdc khéng giri thong tin chi bao thu nhét hodc khong gir
thong tin chi bao thir hai té1 UE, x4c dinh, béi tram gbc, rang kich ¢& bang mi cua
théng tin phan hdi 14 kich ¢ bang ma thi nhét.

Vién din téi bat ky trong s6 khia canh thir hai, hodc céc cach thirc thue hién
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c6 thé cia khia canh thit hai, theo cach thirc thyc hién ¢6 thé thir tu cia khia canh
thtr hai, trude budc thu, boi tram gbc trong khung con dudng 1én theo kich c& bang
mi dugc xé4c dinh cua théng tin phan héi, thong tin phin héi ma duoc giri béi UE
va duoc anh xa to1 kénh chia sé duong 1én vat Iy (PUSCH), phuong phap nay con

bao gom:

thuc hién, boéi tram géc, xr ly giai xao tron trén ma xao troén thu nhit,
trong d6 ma x4ao tron thur nhét duoc sir dung bé1 UE dé x40 tron thong tin phan hoi
dugc mi héa khi duoc xac dinh ring kich ¢& bang ma cia thong tin phan hbi 12
kich c& bang ma thir nhit; hoic

thuc hién, boi tram géc, xur ly gidi xdo trén trén ma xdo tron thir hai,
trong d6 ma xao tron thir hai dugc sir dung béi UE dé x40 tron thong tin phan hdi
duogc mi héa khi dugc xac dinh rang kich c& bang ma cia théng tin phan héi 1a

kich c¢& bang ma th\ hai, trong d6

théng tin phan hdi duoc ma héa 13 théng tin thu dugc bang cach mi hoéa

théng tin phan hdi boi UE theo kich ¢& bang ma.

Vién dan téi bét ky trong s6 khia canh thtr hai, hoic cac cach thitc thuc hién
c6 thé ctia khia canh thi hai, theo cach thirc thuc hién ¢ thé tht nim cua khia canh
thir hai, trudc bude gir, béi tram gbe, dir lidu dudng xubng t6i UE, phuong phap
nay con bao gbém: gir, boi tram gbc, thong tin didu khién duong xubng t6i UE; va

budc gii, béi tram gde, dit lidu duong xudng ti UE bao gom: giri, béi
tram gbc, dit liéu duong xubng t¢i UE trong khung con dudng xudng duogc 1ap lich
béi tram gbe, trong d6

théng tin chi bao thi nhét 14 thong tin trong théng tin diéu khién dudng
xubng.

Vién din t4i bt ky trong s6 khia canh tht hai, hodc cac cach thirc thuc hién
c6 thé clia khia canh thi hai, theo cach thirc thuc hién ¢ thé thir sdu cua khia canh
tha hai, thong tin chi bao thir hai 1a thong tin trong thong tin 18p lich duong 1én
duogc st dung dé 1ap lich PUSCH.
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Theo khia canh thir ba, phuong 4n ciia sang ché dé xuét thiét bi ngudi ding
(UE), bao gbm:

médun thu, duge tao cAu hinh dé thu dir liéu duong xuéng;

modun x1r ly, dugc tao cAu hinh dé: xac dinh khung con dudng 1é€n duoc
sir dung dé phan hdi théng tin phan hdi tuong tmg vé6i dit liéu dudng xudng, va xac
dinh tép khung con duong xubng thtr nhit duoc két hop véi khung con dudng 1én,
trong d6 dit lidu duong xubng duoc thu nhin béi moédun thu, tap khung con dudng
xubng thir nhét bao gdm tap con thir nhét va tép con thit hai, va tip con thi nhit 12

tap con riéng cia tap con thir hai, trong 4o

mddun xt 1y con dugc tao cAu hinh & xac dinh kich c¢& bang mi cla
théng tin phan hdi, trong d6 kich ¢& bang mi 14 kich c¢& bang ma th nhét hoic kich
cd bang ma th\ hai, kich c¢& bang ma thu nhét 13 trong tng vé6i s6 luong khung con
duong xubng dugc chira trong tap con thu nhét, va kich c¢& bang ma thir hai 13
tuong tng vai sb lugng khung con dudng xubng duoc chira trong tap con thit hai;

mbdun xir 1y con duoc tao cAu hinh dé m3 héa thong tin phan héi theo
kich c& bang ma, dé thu duoc thong tin phan hdi dugc ma hoa; va

médun xtr 1y con dugc tao ciu hinh dé: 4nh xa théng tin phan hdi duge
m3 héa t6i kénh chia sé dudmg 1én vat Iy (PUSCH), va diéu khién modun gii dé
giri, trong khung con duong 1€n, thong tin phan hdi duoc ma héa bang cach sir
dung PUSCH; va

mddun g, dugc tao cAu hinh d& gii thong tin phan hdi duge ma hoéa
t61 tram gbe trong khung con dudng 1én bang cach st dung PUSCH.

Vién din t6i khia canh thtt ba, theo cach thirc thuc hién c6 thé thir nhat cua

khia canh thir ba, médun xac dinh xit 1y duoc tao cAu hinh cu thé dé:

néu théng tin chi bao thir nhét dwoc giri bodi tram gbe duge thu nhan, va
théng tin chi béo thir nhit chi bao kich ¢ bang mi thir nhat, x4c dinh rang kich c&
bang ma cua thong tin phan hdi 1 kich ¢& bang ma thir nhat; hodc

néu thong tin chi bao thir nhét duoc giri boi tram gbc duoc thu nhéan, va
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théng tin chi bao thir nhét chi bdo kich c& bang ma thir hai, x4c dinh rang kich c&
bang ma cia thong tin phan héi 1a kich ¢& bang ma thir hai; hogic
néu thong tin chi béo thir nhit khéng duoc thu nhan, xac dinh ring kich
c& bang ma cia théng tin phan héi 13 kich ¢& bang mA thi nhat.
Vién dan t6i khia canh thi ba, theo cach thire thuc hién cé thé thit hai cia khia

canh thir ba, médun xt Iy dugc tao cdu hinh cu thé dé:

néu thong tin chi bao thir hai dugc guri boi tram géc duoc thu nhan, va
théng tin chi bao thit hai chi bao kich ¢& bang ma thir nhét, xac dinh rang kich c¢&
bang ma cla thong tin phan hdi 12 kich ¢& bang mA thir nhit; hoac

néu théng tin chi béo thir hai dwoc giri bdi tram gbe duge thu nhén, va
thong tin chi bdo thir hai chi bao kich ¢& bang ma th{ hai, xac dinh rang kich ¢&
bang ma cta thong tin phan héi 13 kich ¢& bang ma thi hai; hodc

néu théng tin chi béo thir hai khong dugc thu nhan, xac dinh rang kich
¢ bang mi cua théng tin phan hdi 13 kich ¢& bang ma dugc x4c dinh truée, trong
dé6 kich ¢& bang ma dugc xac dinh trude 1a kich c¢& bang ma thur nhét hodc kich c&
bang ma thir hai.

Vién dan t6i khia canh thi ba, theo cach thirc thuc hién c6 thé thir ba cia khia

canh thtr ba, m6dun xr ly duoc tao cAu hinh cu thé dé:

néu théng tin chi béo thir nhét va théng tin chi bao thir hai ma duoc gir
béi tram gdc duoc thu nhan, va théng tin chi bao thir nhat va théng tin chi bao thi
hai chi bao kich ¢& bang ma thir nhét, xac dinh ring kich ¢& bang mi ctia théng tin
phan hi 1 kich ¢ bang ma thi nhét; hoic

néu théng tin chi béo thir nhat va thong tin chi bao thir hai ma dugc g
béi tram géc duoc thu nhén, va thong tin chi bao thu nhét va thong tin chi bao th
hai chi bao kich ¢& bang ma4 thir hai, x4c dinh rang kich c& bang ma cia thong tin
phan hoi 12 kich ¢& bang ma thi hai; hodc

néu théng tin chi bao thir nhat khéng duoc thu nhan, xac dinh ring kich

& bang m3 clia thong tin phan hdi 12 kich ¢ bang mi thir nhét; hoic
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néu thong tin chi bao thir nhét khéng dugc thu nhan, nhung théng tin
chi bao thir hai dugc thu nhan, xac dinh réng kich c& bang ma cia thong tin phan
hdi 1a kich ¢& bang m3 thir nhat hoic kich c& bang ma thit hai duoc chi bao boi

thong tin chi bao thir hai; hoac

néu thong tin chi bao thir nhat va théng tin chi bao thir hai khéng duoc
thu nhén, x4c dinh ring kich c¢& bang ma cta thong tin phan héi 12 kich c¢& bang ma

thir nhat.

Vién dan t6i khia canh tht ba, theo cach thirc thuc hién c6 thé thit tu cta khia
canh thit ba, mdédun thu duogc tao cdu hinh cu thé dé thu, trong khung con duong
xuéng dugc 1ap lich béi tram géc, dir liéu duong xuéng, trong d6 khung con dudng
xubng duoc 1ap lich béi tram gde cAu thanh tap khung con dudng xubng thir hai, va
tap khung con duong xubng thir hai 14 tap con clia tip khung con dudng xubng thir
nhét; va

modun xur ly dugce tao cAu hinh cu thé dé:

néu tap khung con duong xudng thir hai 12 tip con clia tip con thir nhét,
x4c dinh rang kich ¢& bang ma ciia théng tin phan hdi 1 kich ¢& bang ma thir nht;
hoac

néu tap khung con dudng xubng thir hai bao gdm chi khung con duong
xubng ma nim trong tap con thir hai va khong thudc vé tap con thi nhat, xac dinh
rang kich c& bang ma ciia théng tin phan hdi 12 kich ¢ bang ma thir nhat hoac kich
cO bang ma thr hai; hodc

néu tap khung con dudng xudng thir hai bao gém khung con duong
xudng trong tap con thir nhéit va khung con duong xubng ma nim trong tap con thi
hai va khéng thudc vé tip con thi nhét, va tap khung con duong xudng thir hai
khéng bao gbm khung con dudng xubng ngoai tap con thir nhét va tap con thir hai,
xé4c dinh rang kich ¢& bang mi cia thong tin phéan héi 12 kich ¢& bang ma thit hai.

Vién dén téi bt ky trong s6 cac cach thire thuc hién ¢ thé thir nhat dén thy tu

ctia khia canh thir ba, theo cach thire thue hién c6 thé thit nam cia khia canh thi ba,
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modun x1r 1y con dugc tao cau hinh dé:

néu kich c& bang ma 1 kich ¢& bang ma thir nhét, x40 tron théng tin

phan héi dugc ma héa bang céch st dung ma xao tron thir nhat; hoac

néu kich c& bang ma4 14 kich c& bang ma thit hai, x40 trén thong tin phan

hoi dugc ma hoa bang cach sir dung ma xao tron thi hai.

Vién dén t6i bét ky trong s6 khia canh thit ba, hodc cac cach thire thuc hién c6
thé cia khia canh tht ba, theo cach thtc thuc hién cé thé thi sau cia khia canh thit

ba, modun xr ly con dugc tao cau hinh deé:

néu kich c¢& bang mai 1a kich ¢& bang mé thir nhét, ma hoa thong tin
phéan héi theo kich ¢& bang ma th nhét, dé thu duoc thong tin phan hdi duoc ma
héa thir nhit; xac dinh hé sb ty 18 thir nhat dwoc tao ciu hinh béi tram gbe, va xéc
dinh sb lwong ky tu thir nhét theo hé sb ty 1& thir nhat, trong d6 s6 luong ky tu thir
nhét 13 s6 luong ky tr ma can duoc chiém giit dé anh xa thong tin phan hdi dugc
mé héa thir nhét t6i PUSCH; va anh xa théng tin phan hoi dugc ma héa thir nhét ti
PUSCH theo s6 luong ky tu thir nhat; hosc

mbdun xi Iy con duoc tao ciu hinh dé:

néu kich c& bang m4 13 kich ¢& bang ma th{ hai, ma héa théng tin phan
hdi theo kich c& bang ma thir hai, dé thu duoc thong tin phan héi dwoc ma hoa thir
hai; xac dinh hé s ty 16 thir hai dwoc tao cdu hinh béi tram gbc, va xac dinh sb
luong ky tu thir hai theo hé sb ty 18 thir hai, trong d6 sb luong ky tu thir hai 1a sb
lwong Ky tu ma cin dugc chiém git d 4nh xa théng tin phan hdi dugc ma héa thi
hai t61 PUSCH; va anh xa théng tin phan hdi duge ma hoa thi hai t&i PUSCH theo
s6 lwong ky tur thit hai.

Vién dén t&i bat ky trong s6 khia canh th ba, hoac cac cach thirc thuc hién cé
thé ctia khia canh thir ba, theo cach thirc thuc hién c6 thé thir bay cia khia canh thir
ba, mddun thu con duoc tao cdu hinh dé: thu théng tin diéu khién duong xubng
duoc gui béi tram géc; va thu, trong khung con duong Xuéng duoc 1ap lich b&

tram gdc, dir liéu dudng xudng theo théng tin diéu khién duong xubng, trong d6
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théng tin chi bao thir nhat 14 thong tin trong théng tin diéu khién duong

xuodng.

Vién dan t&i bat ky trong sb khia canh thir ba, hosic cac cach thirc thuc hién c6
thé cia khia canh thi ba, theo cach thitc thuc hién cé thé thi tdm cua khia canh thir
ba, thong tin chi bao thir hai la théng tin trong thong tin 14p lich duong 1én dugc su
dung dé 14p lich PUSCH.

Theo khia canh thir tu, phuong 4n ciia séng ché dé xuét tram gbc, bao gdbm:

mddun gii, duge tao cau hinh dé giri dir liéu dudng xuodng té1 thiét bi

nguoi dung UE;

modun x1 ly, dugce tao cAu hinh d xac dinh khung con duong 1én duoc
st dung dé thu théng tin phan hdi ma duoc giri béi UE va 1 tuong tmg véi dir ligu
dudmng xubng, trong @6 dit liéu duong xubng duoc giri boi médun g, tap khung
con dudng xubng thir nhat dugc két hop véi khung con dudng 1én bao gbm tip con
thtr nhét va tip con thi hai, va tip con thi nhét 13 t4p con riéng ctia tap con thir hai,

trong 46

mddun x ly con dugce tao cu hinh dé xac dinh kich c& bang ma cua
thong tin phan hdi, trong d6 kich c& bang ma 12 kich ¢& bang ma thu nhét hoic kich
c& bang mi thu hai, kich ¢& bing ma thir nhét 13 tuong mg véi sé lugng khung con
dudng xubng duoc chita trong tip con thu nhat, va kich ¢& bang ma thir hai 1a
tuong tmg v6i sb luong khung con dudng xubng dugc chira trong tap con thit hai;

\

va

médun thu, duogc tao cdu hinh dé thu, trong khung con dudng 1én theo
kich c& bang m3 ma la cua thong tin phan hdi va duoc xac dinh bdi modun xir 1y,
théng tin phan hdi ma duogc giri boi UE va duge 4nh xa t6i kénh chia sé dudng 1én

vat Iy (PUSCH).

Vién din t6i khia canh thir tu, theo cach thirc thuc hién c6 thé thir nhét cia
khia canh th# tu, m6dun g con dugce tao cAu hinh dé gui thong tin chi bao thu
nhét, @& théng bao cho UE vé kich ¢& bang ma duoc x4c dinh cua théng tin phan
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hdi; hoac
néu mbdun gui khong giri thong tin chi bao thir nhét t6i UE, modun xir
1y xac dinh ring kich c¢& bang ma cta thong tin phan hbi 1 kich c& bang ma thur
nhét.
Vién dan téi khia canh th tu, theo cach thirc thue hién c6 thé thit hai cua khia
canh thir tu, m6dun g con dugce tao cAu hinh dé gt thong tin chi bao thir hai, dé

théng bao cho UE vé kich c¢& bang mi dugc xac dinh cla théng tin phan héi; hoic

néu mddun giri khéng giri thong tin chi bo thir hai t6i UE, moédun xur ly
x4c dinh ring kich ¢& bang ma ctia thong tin phan hdi 1 kich ¢& bang ma duogc xac
dinh trudc, va kich ¢& bang mi dugc xac dinh trudce 1a kich c& bang ma thir nhét
hoac kich ¢ bang ma thir hai.

Vién din t6i khia canh th{r tu, theo céach thirc thuc hién cé thé tht ba cta khia
canh thit tu, mddun giri con duoc tao cAu hinh dé giri théng tin chi bao thit nhat va
théng tin chi béo thir hai, dé thong bao cho UE vé kich c¢& bang ma dugc xac dinh
ctia thong tin phan hdi; hosc

néu médun giri khéng giri thong tin chi bao thir nhét t6i UE, modun xit
ly x4c dinh rang kich c& bang m3 cla théng tin phan héi 14 kich c¢& bang ma thit
nhét; hodc

‘néu médun giri khong giri thong tin chi bao thi nhat téi UE, modun g
giri théng tin chi bao thir hai, d8 théng bao cho UE vé kich ¢& bang ma dugc xac
dinh cta théng tin phan héi; hogc

néu modun giri khong giri théng tin chi béo thu nhét hoic khéng giri
théng tin chi bdo thir hai té1 UE, médun xit 1y xac dinh rang kich c& bang ma cia
théng tin phan hdi 1a kich c& bang ma thi nht.

Vién dan t6i bat ky trong s6 khia canh thir tu, hodic céc cach thirc thuc hién cé
thé ctia khia canh thir tu, theo cach thirc thuc hién c6 thé tht tu clia khia canh thir

tu, m6édun x1r 1y con dugc tao cau hinh dé:

thuc hién x1r Iy giai xdo tron trén ma x4o tron thir nhat, trong d6 ma xao
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tron thit nhit duoc st dung béi UE dé x4o tron thong tin phan hdi dugc ma héa khi
dugc x4c dinh ring kich ¢& bang ma cia théng tin phan hdi 12 kich c& bang ma th{r

nhat; hoac

thuc hién xir 1y giai x40 tron trén ma x4o tron thir hai, trong d6 ma xao
tron thir hai dugc stir dung b1 UE dé x4o tron thong tin phan hdi duge m3 héa khi
duge xac dinh rang kich ¢& bang ma cia théng tin phan hdi 13 kich c& bang ma thir

hai, trong d6

théng tin phan hdi dugc ma hoa 13 thong tin thu dugc béng cach ma hoa

théng tin phan hdi boi UE theo kich ¢& bang ma.

Vién dAn t4i bét ky trong sb khia canh thir tu, hodc cac cach thirc thuc hién c6
thé ctia khia canh thit tu, theo cach thic thuc hién c6 thé thir ndm cta khia canh thu
tu, mddun gl con duoc tao cAu hinh d8: giri thong tin diéu khién duong xubng t6i
UE, va gt dit liéu duong xudng téi UE trong khung con dudng xubng duoc 1ap

lich béi tram gbc, trong d6

théng tin chi bao thir nhét 1a théng tin trong thong tin diéu khién duong

xuodng.

Vién dan t6i bét ky trong s6 khia canh thir tu, hoic cac cach thire thuc hién c6
thé cia khia canh thir tu, theo cach thirc thuc hién c6 thé tht sdu cia khia canh tht
tu, thong tin chi bdo thir hai 1a thong tin trong théng tin 14p lich dirong 1én dugc sir
dung dé 14p lich PUSCH.

Theo séng ché, thiét bi nguoi ding (UE) thu dit liéu dudng xubng, va UE xac
dinh khung con dudng 1én duoc sir dung d& phan hdi thong tin phan hdi trong tmg
véi dir lidu dudng xudng, va xac dinh tap khung con dudng xubng thir nhit dugc
két hop véi khung con dudng 1én. Tép khung con dudng xudng thir nhét bao gdbm
tap con thir nhat va tip con thit hai, va tip con thit nhit 13 t4p con riéng cia tip con
thir hai. Ngoai ra, UE xac dinh kich c& bang méa cia thong tin phan hdi. Kich c&
bang ma 1a kich c& bang ma tha nhét hoic kich ¢& bang ma thir hai, kich ¢& bang
ma thir nhét 13 tuong tmg v6i sé lwong khung con duong xubng duoc chira trong

tap con thir nhét, va kich c¢& bang ma th hai 1a tuong Ung véi s6 luong khung con
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dudng xudng dugc chira trong tip con thit hai. Ngoai ra, UE m4 hoa thong tin phan
hdi theo kich c¢& bang ma, dé thu dugc théng tin phan hdi dugc ma hoéa, va sau d6
UE 4nh xa thong tin phan hdi dugc mi héa téi kénh chia sé dudng 1én vét ly
(PUSCH), va gui thong tin phan hdi duoc ma hoa téi tram gbe trong khung con
dudng 1én bang cach sit dung PUSCH. Tuc 13, UE ¢6 thé x4c dinh kich ¢& bang ma
ctia théng tin phan hdi theo trang thai cia khung con duérng xudng thuc té duoc 1ap
lich béi tram gbc. Theo cach nay, PUSCH c6 thé mang théng tin ACK/NACK cua
nhiéu bit hon, va hiéu ning cia ACK/NACK va hiéu nang cia dit liéu dudng lén
trong PUSCH duogc cai thién khi sb luong tai nguyén dinh truéc dugc st dung,
hoiic cac thong tin tiéu d@ tai nguyén dugc 1am giam khi dugc dam bao rang hidu
ning cia ACK/NACK la twong tu nhu hiéu ning cia dir liéu duong 1én trong
PUSCH.

Mo ta van tat cac hinh vé

FIG. 1 12 luu d6 gian lugc ctia phuong phap truyén thong tin phan hdi trong hé

théng truyén théng theo phuong 4n clia sing ché;

FIG. 2 12 luu db gian hrgce cia phuong phap truyén théng tin phan hdi trong hé

théng truyén théng theo phuong 4n 2 ctia sing ché;

FIG. 3 14 so d6 céu tric gian luoc cia UE theo phuong 4n 1 cia sang ché;

FIG. 4 14 so d6-chu triic gian lugc cia UE theo phuong 4n 2 clia sang ché;

FIG. 5 14 so db cAu tric gian luoc cia tram gbc theo phuong 4n 1 clia sing ché;
va

FIG. 6 13 so d chu trac gian lugc cua tram gbc theo phuong 4n 2 clia sang

’
A

ché.
M0 ta chi tiet sang che

Dé lam cho cac muc dich, cac giai phap k¥ thuat, va cac hiéu qua cua cac
phuong 4n cia sang ché rd rang hon, phan sau ddy mé ta rd rang cac giai phap k¥
thuét trong cac phuong an cua sang ché ¢ vién dan dén cac hinh vé€ kem theo trong

cac phuong an cia sang ché. RS rang, cac phuong 4n dugc moé ta chi 1a mot phan
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ma khéng phai tit ca phuong 4n clia sang ché. T4t ca cac phuong an khac thu duge
béi ngudi c¢6 hiéu biét trung binh trong linh vuc k¥ thuét dua trén cac phuong 4an
ctia sang ché ma khéng can mét cong sang tao sé& nim trong pham vi bao ho cia

sang cheé.

Theo cac phwong 4an cta sang ché, khi UE con can gui, trong khung con
duong 1én trong d6 UE gt théng tin ACK/NACK, dir liéu dudng 1én, dé duy tri
dac tinh don séng mang duong 1én cua hé théng LTE, UE 4nh xa thong tin
ACK/NACK va dir liéu dudng 1én t6i PUSCH, va gt ca thong tin ACK/NACK va
dit liéu dudng lén t6i tram gbe. Mot cach tily chon, PUSCH c6 thé dugc 1ap lich
bang cach st dung kénh diéu khién duong xudng. Vi du, PUSCH trong khung con
dudmg 1én 2 trong cdu hinh khung con dudng 1én — duong xudng 2 trong hé théng
TDD duoc 14p lich bing cach st dung kénh diéu khién duong xudng dugc gir
trong khung con dudng xudng 8 trong khung vé6 tuyén trudc d6. Ngoai ra, PUSCH
c6 thé 1 kénh dit liéu duoc lap lich béan tinh, tirc 13, PUSCH khéng can dugc 1ap
lich bang cach st dung kénh didu khién duong xudng. UE nhan biét trudc rang
kénh dir liu duong 1én duoc 14p lich ban tinh can duoc giri trong khung con dudng

1én 2.

Heé théng LTE hd tro két hop séng mang (CA) song cong phén chia theo tin
sb (Frequency Division Duplex, FDD), két hop séng mang - song céng phan chia
theo thoi gian (Time Division Duplex, TDD), va két hop séng mang FDD+TDD.
Két hop séng mang TDD bao g6m két hop séng mang TDD véi clng cAu hinh
duong 1én-duong xubng va két hop séng mang TDD véi céc cdu hinh duong
]én-dudng xudng khac nhau. Ché d6 giri PUCCH trong ché d CA bao gdm ché o
lua chon kénh va khuoén dang PUCCH 3. Trong ché do lua chon kénh, viée phan
hdi ACK/NACK duoc thuc hién bing cach sir dung khuén dang PUCCH 1a/1b,
nhung viéc két hop séng mang (CA) cla t6i da hai song mang duogc hd trg. Trong
ché d khudn dang PUCCH 3, cdu triic giri kidu ghép kénh phan chia tho tan sb
truc giao — tradi rong — bién dbi Fourier roi rac (Discrete Fourier Transform-—
Spread—Orthogonal Frequency Division Multiplexing, DFT-S-OFDM) duoc st
dung, viéc truyén cua t6i da khoang 20 bit ACK/NACK bit c6 thé dugc hd trg, va
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két hop séng mang TDD ctia nim séng mang cd thé dugc hb trg. Theo vi du cia
cAu hinh dudng 1én-dudng xudng TDD 2, khung con dudng 1én 2 trén mét séng
mang c6 thé hd trg viéc phan hdi cta bbn bit ACK/NACK, va CA ciia nim séng
mang vOi cac cdu hinh duong lén-dudng xubng TDD 2 c6 thé hd tro 20 bit
ACK/NACK, tirc 13, néu UE con can gii, trong khung con duong 1én trong d6 UE
gui thong tin ACK/NACK, dit liéu dudng 1én, PUSCH hién tai ¢ thé mang t6i da
khoang 20 bit ACK/NACK. Duva trén co ché CA hién tai, gia thiét ring tram gbc
cAu hinh N khung con dudng xubng duoc két hop véi khung con dudng 1én n déi
voi UE, nhung chi M khung con duong xudng trong N khung con duong xubng
(trong d6 M<N, va M va N 1a céc s6 nguyén duong) c6 thé dwoc 1ap lich thuc t€ tai
Iic nay. Theo phuong phép hién tai dé tinh toan kich c¢& bang mi cua thong tin
phan hdi, kich c& bang mi cla théng tin phan héi thuong duoc xac dinh dua trén

N.

Vi cai tién hon nira cia k¥ thuat LTE, trong mét vai trudng hop, PUSCH c6
thé cin mang théng tin ACK/NACK ciia nhiéu bit hon, vi du, nhiéu hon 20 bit.
M6t cach tuy chon, dua trén cAu tric CA hién tai, khi CA cta nhiéu song mang hon
nhu CA ctia muoi séng mang dugc dé xuét, néu CA duoc thuc hién trén mudi séng
mang v&i ciu hinh duong 1én-dudng xubng TDD 2, théng tin ACK/NACK cua 40
bit cin dugc phan hdi. M6t cach tiy chon, khi CA hién tai cia t6i da nim séng
mang tiép tuc duge hd tre, .néu nhiéu song mang dugc tao chu hinh véi cu hinh
dudmg 1én-duong xuéng TDD 5, vi du, néu séng mang thanh phan so cép duoc tao
cAu hinh véi cu hinh dudng 1én-dudng xudng 2 va bbn séng mang thanh phan thi
chp dugc tao cdu hinh véi céu hinh dudng 1én-dudng xubng 5, ACK/NACK ciia
4+9x4=40 bit cin dugc phan hdi. M6t cach tiy chon, khi PUSCH hd trg it nhat hai
song mang TDD véi chi khung con duong xubng, hodc két hop clia cac séng mang
néu trén véi cac cAu hinh dudng 1én-dudng xubng khac nhau, PUSCH c6 thé can
mang thong tin ACK/NACK cua nhiéu hon 20 bit. Do dé, khi CA dugc thuc hién
trén nhidu séng mang hon, do M c6 thé nhd hon nhiéu so véi N, cac thong tin tiéu
dé tuong dbi 16n duogc tao ra khi kich ¢& bang ma clia théng tin phén hdi thuong
duoc xac dinh dua trén N. Kich c¢& bang mi 1a sd luong cia cac bit ACK/NACK
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gbc hoic s luong ctia cac bit ACK/NACK trude khi ma hoa. Viée kich ¢& bang ma
duoc xac dinh dua trén sb luong N khung con dudng xuéng trong tap séng mang
két hop duoc tao cdu hinh c6 nghia rang néu médt tir ma duoc 14p lich trong mbi
khung con duong xﬁéng, mbi khung con dudng xubng 13 twong Umg v&i phan héi
ACK/NACK cua mét bit, va kich ¢c& bang ma 1a N; va néu hai tr ma duoc lap lich
trong mdi khung con dudng xudng, mbi khung con dudng xubng 14 tuong Umg véi

phan hdi ACK/NACK cia hai bit, va kich ¢& bang mi 12 2xN.

FIG. 1 12 luu dd gian luoc cia phuong phap truyén thong tin phan hdi trong hé
théng truyén théng theo phuong 4n 1 cia sang ché. Nhu duoc thé hién trén FIG. 1,

phuong phap theo phuong 4n nay co thé bao gbm céc budc sau day.
S101. Thiét bi ngudi dung UE thu dit liéu duong xubng.

Hé théng LTE hd tro hai ché d6 song cong: FDD va TDD. Trong hé théng
FDD, viéc truyén duong 1én va viéc truyén duong xuéng duoc thuc hién trén cac
song mang khac nhau. Trong hé théng TDD, viéc truyén dudng 1én va viéc truyén
dudmg xudng duoc thuc hién trén cling séng mang tai cac thoi diém khac nhau. Cu
thé, séng mang bao gbm khung con dudng xubng, khung con dudng 1én, va khung
con dic biét. Khung con dac biét bao gdm ba phan: khe thoi gian hoa tiéu dudong
xudng (Downlink Pilot Time Slot, DWPTS), khoang bao vé (Guard Period, GP), va
khe thoi gian hoa tiéu duong 1én (Uplink Pilot Time Slot, UpPTS). GP duoc su
dung chi yéu dé bu cho thdi gian chuyén di thiét bi duong 1én — dudng xuéng va
d6 tré lan truyén dudng xubng téi duong 1én. Dit liéu dudng xubng co6 thé duoc
truyén trong DwPTS, nhung PUSCH khéng thé duoc truyén trong UpPTS. Bang 1
thé hién céc cAu hinh dudng lén-dudng xudng TDD khac nhau trong hé théng LTE,
va LTE hién tai hd tro bay cu hinh duong 1én-dudng xubng TDD khac nhau. Nhu
dugc thé hién trong bang 1, D biéu dién khung con dudng xubng, S biéu dién

khung con dac biét, va U biéu din khung con duong 1én.
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Bang 1 Cac cAu hinh dwong 1én-dwong xubng TDD khic nhau trong hé thong

LTE
0 Sms D|{S|{ujfuju|b|S|ujuj|u
1 S ms D{S|{Uju|D;D|S|U|U|D
2 Sms D{S|U|D|D|D|S|U|D|D
3 10 ms b|{s{vujuvu|(u|/bD|D|D|D|D
4 10 ms D{S{U|U|D|/D|D|D|D|D
5 10 ms |/ D{S{U|D|D|D|D|D|D|D
6 5 ms D{S|{UjU|U|D|S|U|U|D

Theo phuong an nay cua sang ché, UE c6 thé thu, trong khung con duong
xuéng duoc lap lich béi tram géc, dir liéu duong xuéng. Khung con duong xuéng
duoc 1ap lich bdi tram gbc cu thanh tip khung con dudng xudng thir hai, tic 13,
khung con dudng xudng trong tap khung con duong xubng thir hai 13 khung con
thuc té duoc 18p lich béi tram géc. Mot cach tuy chon, trudc bude S101, phuong
phap ndy con bao gém: UE thu thong tin diéu khién dudong xudng duoc giri boi
tram géc. Vi du, UE thu, béng cach str dung kénh diéu khién duodng xuéng, thong
tin diéu khién dudong xudng dugc giri bdi tram gbc. Mot cach tuong vmg, budc
S101 bao gbém: UE thu, trong khung con dudng xudng duoc 14p lich béi tram gbc,
dit liéu duong xudng theo théng tin diéu khién duong xudng. Vi du, UE thu, trong
khung con dudng xudng duoc 1ap lich bsi tram gbc, dir liéu duong xubng theo
thong tin diéu khién dudng xudng bang cach sir dung kénh chia sé¢ duong xubng
vat ly (Physical Downlink Shared Channel, PDSCH). M6t cach tuy chon, kénh didu
khién dudmg xudng c6 thé 13 kénh didu khién dudng xudng vat ly (Physical
Downlink Control Channel, PDCCH) hoic kénh diéu khién duong xubng vat ly

-2



31648

nang cao (Enhanced PDCCH, EPDCCH). Mot cach tity chon, thong tin diéu khién
dudng xubng co thé bao gdm théng tin 14p lich cia PDSCH hoic théng tin lap lich
ciia PUSCH. Théng tin 14p lich c¢6 thé bao gdm théng tin diéu khién nhu théng tin
cAp phat tai nguyén kénh va phuong phap diéu ché va ma hoa.

$102. UE x4c dinh khung con dudng 1én duoc sir dung dé phan héi théng tin
phan hdi tuong tmg véi dit liéu dudng xubng, va xac dinh tap khung con dudng

xubng thir nhit duoc két hop véi khung con dudng 1én.

Néi chung, c6 chudi thoi gian duoc tao c4u hinh truée hoic quan hé dinh thoi
giita khung con dudng xudng trong d6 PDSCH duoc 14p lich va khung con dudng
1én duge st dung dé phan hdi théng tin phan héi tuong tmg véi dit liu dudng
xubng duoc thu trong khung con dudng xubng. Mdt cach ﬁ‘ly chon, (1) d6i véi
FDD, sau khi thu, trong khung con dudng xudng n—4, dit liéu duong xubng bing
cach st dung PDSCH, UE phén héi, trong khung con duong 1én n, thong tin
ACK/NACK; (2) déi v6i TDD, Bang 2 thé hién quan hé chudi thoi gian ¢ phéan
hdi théng tin ACK/NACK trong hé théng TDD. Quan hé chubi thoi gian gifta
khung con duong xubng trong dé dit liéu dudng xubng duoc thu nhan bang cach sir
dung PDSCH va khung con dudng 1én dugc sir dung dé phan hdi théng tin phan
| hdi twong g véi dir liéu dudong xudng dugc thé hién trong bang 2. Khung con
tuong tmg véi sd khung con n 13 khung con dudng 1én n dugc st dung dé phan hdi
théng tin ACK/NACK. Péi véi cac cu hinh dudng 1én-duong xubng khéc nhau, s6
ky hiéu nhan dang tuong ng véi mdi s6 khung con n chi bdo ring théng tin
ACK/NACK tuong tmg véi dit liéu dudng xudng trong tip khung con dudng
xubng n—k (k thuéc K) cin duoc phan hdi trong khung con dudng 1én n. Vi du,
K={7, 6} tuong ung véi khung con dudng 1én n=2 trong chu hinh duong 1én-duong
xubng 1 c6 nghia ring khung con duong 1én 2 (n=2) duogc sir dung dé phan hoi
théng tin ACK/NACK tuong ing véi dit liéu duong xubng trong hai khung con
dudng xudng n—7 va n—6. Cu thé, khung con dudng xudng n—7 1a khung con

duong xubng 5, va khung con dudong xubng n—6 12 khung con dudng xubng 6.
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Bang 2 Quan hé chudi thoi gian gitta PDSCH va ACK/NACK twong ng véi
PDSCH trong hé thng TDD

0 | - 6 — |4 ]-|-]6|-14
1 ~- | - 7,6 4 | - | =|-|76]4]-
18,7,
2 - 8746 | - | - |-]- S -
4,6
3 ~ | = 7,611 |65|54|—|-| - |-]-
6, 5,
4 — | - |12,8,7,11 S U N [ R g
4,7
13, 12,9, 8,
5 — - ns411, - | - |- -] -1|-
6
6 ~- | - 7 705 |—|=|71]7]-

Theo phuong 4n nay cia sang ché, UE x4c dinh, theo quan hé chubi thoi gian
duoc thiét 14p trude gitta khung con duong xubng va khung con duong 1én dugc sir
dung dé phan hdi thong tin phan hdi trong tmg véi dir lidu duong xubng dugce thu
trong khung con dudng xudng, khung con dudng 1én dugc st dung @& phan héi
théng tin phan hdi tuong Umg véi dir liéu duong xubng, va tip khung con dudng
xudng thir nhat dwoc két hop véi khung con dudng 1én. Mét cach tiry chon, théng
tin phan hdi 14 théng tin duoc sir dung dé x4c dinh ring dit liéu dudong xudng c6
duoc thu chinh xac hay khong, nhu théng tin xac nhan ACK hoéc théng tin bao phu
nhan NACK. Tap khung con dudong xubng thir nhét bao gbm tit ca khung con
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duong xuéng duoc tao cAu hinh bai tram géc dbi vai khung con dudng 1én. Vi du,
gia thiét ring céc séng mang 1 dén 5 duoc tao ciu hinh cho UE, va mbi séng mang
c¢6 chu hinh TDD 2, va sau d6 tap khung con duong xubng thir nhét duoc két hop
véi khung con duong 1én 2 trén séng mang thanh phan so cip bao gém cac khung
con 4, 5, 6, va 8 trén cac séng mang 1 dén 5, va bao gdm tdng cong 20 khung con.
Do tram gbc khéng 14p lich tit ca khung con dudng xudng trong tap khung con
dubhg xubng thir nhét tai lac nay, tdp khung con dudng xudng thr hai 13 tép con
cua tdp khung con duong xudng thir nhat. Khi viéc két song mang (CA) dugc thuc
hién trén nhiéu séng mang hon, do tdp khung con dudng xubng thir hai c6 thé nho
hon nhiéu so véi tap khung con dudng xubng thir nhét, cac théng tin tiéu dé tuong
ddi 16n dugc tao ra khi kich c¢& bang ma ctia théng tin phan hdi dugce xac dinh dua
trén tap khung con dudng xudng thi nhit. Theo phuong 4n nay cia sang ché, co
ché du phong déng clia bang ma théng tin phan hdi duoc @& xut, tap khung con
dudng xudng thir nhét bao gbm tap con thir nhat va tip con thi hai, va tip con thit
nhét 13 t4p con riéng cia tip con thit hai. Do d6, kich c& bang ma cua thong tin
phan hdi con dugc xac dinh theo sé luong khung con dudng xubng trong tip con
thit nhét hogic trong tip con thi hai, nhd d6 lam giam cac théng tin tiéu @ tai
nguyén. Mot cach tuy chon, tdp con thir hai co thé bang tap khung con duong
xubng thir nhét. Luu ¥ ring theo phuong 4n ndy cia sang ché, tap khung con duong
xuéng thir nhét bao _gém nhung khong bi gidi han & chi hai tdp con: tdp con thu
nhét va tap con thir hai, hoac co thé bao gém it nhat hai tap con. Vi du, tdp khung

con dudng xudng thir nhét ¢6 thé con bao gbm tap con thir ba hodc tip con thir tur.

Mbt cach tiy chon, UE c6 thé xac dinh trude tip con thir nhét va tip con thi
hai, tirc 13, UE c6 thé xac dinh tip con thir nhat va tap con thir hai theo quy tic

duoc tao cau hinh trudec.

Két hop séng mang TD dugc mo ta nhu 1a vi du theo phuong 4n ndy cia sang
ché. Néu tram gdc cdu hinh 15 séng mang cho UE, va 15 séng mang nay tuong Umg
vO1 cung cAu hinh duong 1én-dudng Xuéng TDD 2, dugc xac dinh, theo quan hé
chudi thoi gian trong Bang 2, rang théng tin ACK/NACK tuong tng véi cac kénh

dir lidu trong cac khung con dudng xubng 4, 5, 6, va 8 trén tb6i da 15 séng mang can
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duoc phan hoi trong khung con dudng 1én 2 trén séng mang thanh phan so cip. Tt
ca khung con duong xubng (tic 13, cac khung con duong xubng 4, 5, 6, va 8 trén
cac séng mang 1 dén 15) chu thénh tap kh{lng con dudng xudng thir nhét (mét cach
tuy chon, theo k¥ thuat da biét, dugc xac dinh, dua trén s6 luvong khung con dudng
xubng trong tip khung con dudng xudng thir nhét, rang kich ¢& bang ma ctia théng
tin phan héi 1a 4x15=60 bit). Mt cach tily chon, cac kénh dit liéu trén 15 séng
mang c6 thé dugc 14p lich riéng biét bing cach st dung céac kénh diéu khién doc lap;
hoic cac kénh dit liéu trong nhiéu khung con va/hoic trén nhiéu séng mang c6 thé
duogc 14p lich béng cach s dung mot kénh didu khién. Cach thirc lap lich cac kénh
dir liéu trén 15 séng mang khong bi gidi han trong phuong 4n nay cua sang ché.
Viéc 14p lich doc 14p dugc mé ta nhu la vi du trong phuong 4n nay. Ngoai ra,
phuong 4n nay cua sang ché c6 thé con duoc sit dung trong két hop séng mang
TDD trong d6 nhiéu cAu hinh duong 1én-dudng xudng khac nhau dugc tao cu hinh
cho UE, két hop séng mang TDD+FDD, va loai tuong tu.

Theo phuong an nay, tdp khung con dudng xubng thir nhét bao gbm tip con
thir nhat va tap con thir hai. T4p con thir nhét 14 tip con riéng cia tap con thir hai,
tuc 13, tdp con thir hai bao gbm tép con thir nhét va sb luong khung con dudng
xubng trong tap con thir hai 1a 16n hon s6 lwong khung con dudng xubng trong tap
con thir nhit. Theo phuong 4n nay cia sing ché, gia thiét ring cac khung con
‘dudng xudng voi cing s6 khung con trén cac séng mang kKhac nhau 1a cac khung
con dudng xubng khac nhau. Do dit liéu duong xubng cé thé duoc truyén trong
khung con dac biét nhung dit liéu dudng 1én khong thé dugc truyén trong khung
con dac biét, khung con dic biét TDD ciling co thé duoc goi la khung con duong
xuérig. Vi du, tap con thir nhét bao gdm cac khung con dudng xubng 4, 5, 6, va 8
trén céc séng mang 1 dn 5, va tap con thi hai bao gbém céac khung con duodng
xuéng 4, 5, 6, va 8 trén cac song mang 1 dén 10. Co thé duoc nhan biét réng tap
con thu hai bao gém tap con thu nhét. Mot cach tiy chon, cé tap con thit ba trong
phuong an nay. Gia thiét ring tap con thir ba bao gdm cac khung con dudng xubng
4,5, 6, va 8 trén cac song mang 1 dén 15, tac 13, tap con thi ba bao gf‘)m tat ca cac

khung con duong xubng duoc tao chu hinh trudc ma duoc két hop voi théng tin
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ACK/NACK duoc phan hdi trong khung con dudng 1én va duoc tao ciu hinh bai
tram gbc dbi voi UE. Tirc 13, tap con thir ba bang tap khung con duong xudng thir
nhit. C6 thé dugc nhén biét ring quan hé giita tp con thir nhit va tap con thir hai,
quan hé giita tdp con thir hai va tap con thir ba, va quan hé gifta tap con thir nhét va
tdp con thir ba duoc tao cAu hinh tuong tu nhau. Mot cach tuy chon, tap con tha
nhit c6 thé tring mot phin véi tip con thir hai. RS rang, cach thic khac c6 thé
duoc sir dung theo phuong 4n nay cia sang ché, va cac chi tiét khéng duoc mé ta
lai & day lin nita. |

Theo phuong an nay cua sang ché, cach thirc trong d6 tip con thir nhét va tip
- con thit hai duge xac dinh theo quy tdc dugc tao cu hinh trude 1 cu thé nhu sau:
Tap con thur nhét va tap con thir hai dugc xac dinh theo s6 song mang va’hoac sb
khung con va c6 vién din t6i ngudng sb luong bit ACK/NACK (nhu 20 bit, 21 bit,
hodc 22 bit). (1) Vi du, UE x4c dinh ring tip con thir nhit bao gdm cac khung con
dudng xubng 4, 5, 6, va 8 trén cac séng mang 1 dén 5, va tip con thir hai bao gbm
cac khung con dudng xudng 4, 5, 6, va 8 trén cac séng mang 1 dén 10. Theo
phuong phéap lua chon tip con thu nhét, tit ca khung con dudng xudng trén séng
mang 1 duoc lua chon déu tién theo chubi clia cac s6 khung con mién thoi gian, va
sau d6 cac khung con dudng xudng trén séng mang 2 dwoc lya chon dua trén sé
séng mang mién tin sb, cho dn khi sé luong khung con duong xubng dat t6i
ngudng s6 luong bit. Cach thirc lga-chon tap con thi hai la tuong tu nhir cach thac
lwa chon tip con thir nhit. (2) Vi du, gia thiét rang ngudng s luong bit néu trén 1a
10, ¢6 nam séng mang, va mdi séng mang c6 cdu hinh duong lén-du#b’ng xubng 2.
Theo cach thirc phén chia tap thir nhét, tip con thir nhit bao gdm cac khung con
dudong xudng 4, 5, 6, va 8 trén cac séng mang 1 va 2 va cic khung con dudng
xubng 4 va 5 trén séng mang 3, va ngoai tht ca khung con dudng xubng trong tap
con thir nhét, tap con thir hai bao gdm cac khung con dudng xudng 6 va 8 trén séng
mang 3 va cac khung con dudng xubng 4, 5, 6, va 8 trén cac séng mang 3 va 4.
Trong truong hop nay, cac khung con khac nhau trén mot séng mang dugc nhom
lai thanh cac tip khung dudng xudng khac nhau. C6 thé dugc nhan biét ring trong

vi du nay, tdp con thir nhat va tap con thir hai van duoc lua chon dau tién theo so
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khung con mién thoi gian va sau d6 duoc lua chon theo sd song mang mién tan sb.
Theo cach thic phan chia duoc thiét 1ap thu hai, tdp con thu nhét bao gf‘)m cac
khung con dudng xudng 4, 5, 6, va 8 trén cac séng mang 1 va 2, va ngoai tht ca
khung con dudng xubng trong tap con thit nhét, tap con thir hai bao gdm céc khung
con dudng xubng 4, 5, 6, va 8 trén cac séng mang 3 dén 5. Theo vi du nay, quy tic
phan chia la: dugc xac dinh, theo sb séng mang, s6 khung con, va ngudng s luong
bit, rang cic khung con duong xudng trén cac séng mang cd s6 luong t6i da ma
khéng vuot qua ngudng sb lugng bit 12 mdt tip hop. Céc khung con khac nhau trén
cling séng mang khoéng thé dugc nhém thanh nhiéu tap hop ma khéng hoan toan
giao nhau. Néu cac khung con khac nhau trén ciing séng mang dugc nhém thanh
nhiéu tip hop ma khoéng hoan toan giao nhau, s6 lugng khung con dudng xubng
trong moét tdp hop 1a nho hon so véi ngudng sd luong bit néu trén. M6t cach tiy
chon, vién din t61 ngudng sb luogng bit, tdp con thir nhét va tip con thir hai c6 thé
duoc lua chon d4u tién theo sb song mang mién tin sb va sau d6 c6 thé duogc lua

chon theo s6 khung mién thoi gian.

Mbt cach tiy chon, UE c6 thé xac dinh tip con thi nhit va tdp con th hai
theo bao hiéu chi bao duoc gui boi tram géc. Vi dy, tram géc thong bao cho UE vé
quy tic phén chia bang cach sir dung bao hiéu chi bao nay. Mot cach tity chon, UE
mot cach truc tiép thu tap con th nhét va tap con th\r hai ma dugc xac dinh baéi
tram géc. Vi dy; tram gf')c»»théng bao mot cach truc tiép cho UE vé tap con thu nhét
va tap con thir hai ma thu duoc bang cach phan chia. R& rang, UE c6 thé xac dinh
tap con thur nhét va tap con thir hai theo cach khac, va diéu nay khong bi giéi han &
phuong 4n nay cua sang ché.

S$103. UE xéc dinh kich ¢& bang m3 cta thong tin phan hdi, va kich c& bang
ma 12 kich ¢& bang mé thir nhit hozc kich ¢& bang ma thir hai.

Theo phuong 4n ndy cia sang ché, theo thong tin chi bao kich ¢& tir ma dugc
giri béi tram gbc t6i UE sau khi tram gbc xac dinh kich ¢& bang mi cia théng tin
phan hdi, hoic theo quan hé giita tip khung con dudng xubng thir hai, tip con thi

nhét, va tap con thir hai, UE c6 thé xac dinh ring kich c& bang ma cla théng tin
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phan héi 1 kich ¢& bang ma thu nhét hoic kich ¢& bang ma thit hai. Kich c& bang
ma tht nhét 13 tuong (mg véi sé lwong khung con dudng xubng duoc chira trong
tap con thu nhét (tic 13, kich ¢& bang ma thir nhit duoc x4c dinh theo s luong
khung con dudng xudng dugc chita trong tip con thu nhét). Kich c& bang ma thu
hai 14 trong tmg véi s6 luong khung con dudng xudng dugc chira trong tap con thir
hai (tc 13, kich c¢& bang ma th{ hai dugc xéac dinh theo s6 luong khung con duong
xubng dugc chita trong tip con thit hai). Tire 13, UE c6 thé xac dinh kich c& bang
ma ciia théng tin phan hdi theo trang thai cia khung con dudng xubng thuc té duogc
1ap lich bai tram gbc. Do d6, kich c& bang ma dugc xac dinh cia thong tin phan héi
14 nhd hon hoic bing kich ¢& bang ma dugc xac dinh bai UE theo s6 luong khung
con dudng xubng trong tap khung con duong xubng thir nhit theo k§ thuat da biét.
Theo cach nay, PUSCH c6 thé mang thong tin ACK/NACK cua nhiéu bit hon, va
hiéu ning cia ACK/NACK va hiéu ning cua dit liéu duong lén trong PUSCH dugc
cai thién khi ) luong tai nguyén dinh trude duoc sir dung, hodc cac thong tin tiéu
dé tai nguyén duoc 1am giam khi duge dam bao rang hiéu ning cia ACK/NACK 1a
tuong tu nhu hiéu nang cta dit liéu duong 1én trong PUSCH.

Mot cach tuy chon, theo cach thirc trong d6 UE xac dinh kich c¢& bang ma cua
théng tin phan héi theo thdng tin chi bao kich c& bang ma dugc guri béi tram gbc,
théng tin chi bao kich ¢& bang ma c6 thé 14 thong tin chi béo thir nhat, théng tin chi
bao thir hai, hodc két hop cua théng tin-chi bao thit nhit va thong tin chi bao thir
hai. Xir Iy cu thé 1a nhu sau:

Mot cach tuy chon, viéc UE xac dinh kich c¢& bang ma cia thoéng tin phan hoi
bao gbém:

néu UE thu théng tin chi bao thir nhét duoc giri béi tram gbe, va thong
tin chi bao thir nhat chi bao kich ¢& bang ma thir nhét, UE xac dinh rang kich c&
bang ma cla théng tin phan hdi 12 kich ¢& bang ma thit nhét; hoic

néu UE thu théng tin chi bao thir nhét dwoc giri béi tram gdc, va thong
tin chi bao thir nhit chi béo kich ¢& bang ma thir hai, UE x4c dinh rang kich c&

bang ma cua thoéng tin phan hdi 13 kich ¢& bang ma thir hai; ho#ic
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néu UE khoéng thu théng tin chi bao thir nhét, UE xé4c dinh rang kich c&
bang ma cua thong tin phan hdi 12 kich c& bang ma thir nhét.

Theo phuong an nay cua sang ché, theo cach thirc thuc hién co thé thir nhét,
sau khi x4c dinh ring kich ¢& bang ma cua théng tin phan héi 12 kich ¢& bang ma
thir nhét, tram géc théng béo cho UE v& théng tin chi bao thi nhit bao gém kich c&
bang ma thir nhét (tirc 13, théng tin chi bao kich c& bang mi), va néu UE thu théng
tin chi bao thit nhat dugc giri boi tram gbc (théng tin chi béo thi nhét chi bio ring
kich ¢ bang m& ma la cia thong tin phan hdi va dugc x4c dinh boi tram gbe 1a
kich c& bang ma tht nhat), UE mét céach truc tiép xac dinh rang kich ¢& bang ma
ctia thong tin phan hdi 12 kich ¢& bang ma tht nhat. Theo cach thic thuc hién c6
thé thir hai, sau khi x4c dinh ring kich c& bang ma cia théng tin phan hdi 14 kich
c& bang ma th hai, tram gdc théng béo cho UE vé théng tin chi bao thi nhat bao
odm kich c& bang ma tha hai (tirc 13, théng tin chi bao kich c& bang ma), va néu
UE thu théng tin chi bao thi nhat duoc giri boi tram gbe (théng tin chi bao thit nhét
chi béo ring kich c& bang ma ma 13 cta thong tin phan hdi va duoc xac dinh bsi
tram gbc 12 kich c& bang ma thir hai), UE mét cach truc tiép x4c dinh rang kich c&
bang ma cta thong tin phan hdi 12 kich ¢& bang ma thir hai. Theo cach thuc thuc
hién ¢6 thé thi ba, néu UE khéng thu thong tin chi béo thtr nhét, UE x4c dinh ring
kich c¢& bang ma cuia thong tin phan hdi 12 kich c& bang ma thir nhét.

Mot cach tiy chon, thong tin chi bao thur nhét 13 théng tin trong théng tin diéu
khién dudng xubng. Vi du, théng tin chi bao thit nhat 13 thong tin trong théng tin
diéu khién duong xubng duoc sir dung dé 1ap lich khung con dudng xubng trong
tap khung con dudng xubng thir hai (hoic thong tin chi béo thu nhét c6 thé duoc
mang trong kénh diéu khién dugc st dung béi tram gbc dé 1ap lich khung con
duong xubng trong tap khung con dudng xudng thir hai). Mét cach tity chon, théng
tin chi bao thit nhét c6 thé chi bao kich ¢& bang ma bang cach st dung trudng hai
bit trong PDCCH thtr cdp duogc sir dung dé 1ap lich PDSCH trén séng mang thanh
phén tha cdp, hodc co thé chi bao kich ¢& bang ma bang cach st dung trudng hai
bit trong PDCCH so cép dugc st dung dé 1ap lich PDSCH trén séng mang thanh

phén so cip, va gia tri ciia truong chi sd gan dudng xudng (Downlink Assignment
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Index, DAI) trong PDCCH so cép 12 16n hon 1. Mét cach tity chon, théng tin phan
tich ctia mdi trang thai ctia trudng bit tuong tmg dugc sir dung dé chi bao théng tin
chi bao thir nhat dugce tao cAu hinh trude cho UE, sao cho khi thu théng tin chi bao
thir nhét dugc giri boi tram gbc, UE xac dinh, theo trudng bit tuong tUng va thong
tin phan tich duoc tao cAu hinh truéc, kich ¢& bang ma ma 14 cia théng tin phan hoi
va duoc chi bio bai tram gbe. Vi du, théng tin phan tich cia bon trang théi cua
truong hai bit trong PDCCH thu cAp va théng tin phan tich cia bon trang thai cia
truong hai bit trong PDCCH so chp voi gia tri trudng DAI 16n hon 1 dugc tao chu
hinh truéce cho UE. Vi du, UE thu nhan théng tin phan tich cua bdn trang thai cua
hai bit bing cach sir dung bao hiéu didu khién tai nguyén vé tuyén (Radio Resource
Control, RRC) 16p cao hon. Vi du, {00, 01, 10, 11} duoc phén tich 14n lugt thanh
{kich c& bang ma th nhét, kich ¢ bang ma thir nhét, kich c& bang ma th hai,
kich c& bang ma th hai}. Dya trén thong tin duoc tao cAu hinh trude, néu UE thu
PDCCH thu cép, va trang théi cua hai bit 1a 01, UE xéc dinh, theo thong tin chi bao
thit nht, ring kich c& bang mé cia thong tin phan hdi 12 kich c& bang ma thu nhat.
Mot cach tuy chon, néu tap khung con duong xuéng thtt nhét con bao gém tap con
thir ba, tp con thi tu, va tip con thr ndm, mot cach tuong ung, kich c& bang ma
thi ba, kich c& bang ma thir tu, va kich c¢& bang ma thir ndm dugc bao gdm. Trong
truong hop nay, hai bit khéng thé chi bao tat ca nim kich c& bang ma. Mot cach tuy
chon, théng tin chi béo thi nhét c6 thé chi bdo kich c& bang mi bang c4ch st dung
trudng ba bit trong PDCCH thir cAp duoc st dung d 1ap lich PDSCH trén séng
mang thanh phén th cip, hoic c6 thé chi bao kich c& bang ma bang cach sir dung
truong ba bit trong PDCCH so cap duoc sir dung dé lap lich PDSCH trén séng
mang thanh phén so cAp, va gia tri cia truong DAI trong PDCCH so chp 12 16m hon
1. R5 rang, theo phuong 4n ndy cta sang ché, théng tin chi bao thir nhat cé thé

dugc biéu dién theo cach khéc, va cac chi tiét khong duge mo ta lai & day lan nira.

Theo phuong an ndy cia sang ché, UE c6 thé khong thu théng tin chi bao thit
nhét trong mot vai trudng hop. Vi du, d6i véi hé théng FDD, UE thu chi PDCCH
SO cép ma dugc gt béi tram géc va dugc st dung dé 1ap lich PDSCH trén song

mang thanh phén so cép (tic 13, PDCCH so cAp khong bao gbm théng tin chi béo
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thir nhat); hodc dbi voi hé théng TDD, UE thu chi PDCCH so cip ma duge giri béi
tram gbc va duoc st dung dé 1ap lich PDSCH trén séng mang thanh phén so cép,
va DAI=1 trong PDCCH so cp (tic 13, PDCCH so cap khéng bao gdm théng tin
chi béo thtt nhat). Ngoai ra, UE b 16 viéc phat hién kénh diéu khién, sao cho néu
UE thu chi kénh diéu khidn ma khong bao gdm théng tin chi bao thir nhat, UE
khéng thé xac dinh kich ¢ bang m3 clia théng tin phan hdi theo théng tin chi béo
thir nhit. Néu duoc xac dinh réng kich c& bang ma cia théng tin phan hdi 14 kich
cO bang ma thir hai, UE va tram gbc ¢ cach hidu dong nhét chi khi UE thuc su bé
1& viéc phat hién tht ca kénh diéu khién dugc sir dung dé 1ap lich khung con dudng
xudng ngoai tap con thir nhit; tuy nhién, x4c suét cua trudng hop nay 13 tuong d6i
thap. Ngoai ra, nguy co ctia viéc lya chon kich c& bang ma thir nhét d6 1a UE va
tram gbc c6 cach hiéu khéng ddng nhit vé kich ¢& bang ma chi khi UE bé 1& viéc
phat hién tit ca kénh didu khién duoc st dung dé 14p lich khung con dudng xubng
ngoai tap con thu nhét; tuy nhién, rd rang, x4c suét cia truong hop nay 13 rat thap.
Do d6, do xé4c suét ma UE bd 1& viéc phat hién sé lwong 16n hon céc kénh diéu
khién la thép hon nhiéu so véi xac suit ma UE bé 18 viée phéat hién ) luong nho
hon cac kénh didu khién, UE x4c dinh rang kich c& bang ma ctia théng tin phan héi
13 kich c& bang ma tht nhat. Tic 13, mot vai PDCCH dugc thu thuc té béi UE bao
odm thong tin chi bao thir nhit, nhung mét vai PDCCH duogc thu thuc té bsi UE
khéng bao gdm théng tin chi bao thir nhat. Mt khi UE thu chi PDCCH ma khéng
bao gbém thong tin chi bao thir nhét, UE x4c dinh rang kich c& bang mi cta théng
tin phan hdi 12 kich c& bang ma thir nhit. M6t cach tuong Umg, dé dam bao rang
tram gbc va UB c6 cach hidu ddng nhét vé kich c& bang ma cia théng tin phan hdi,
néu tram gdc giri, téi UE, chi PDCCH so cdp dugc st dung d 1ap lich PDSCH trén
séng mang thanh phan so cép, hodc chi PDCCH so chp duoc st dung dé 1ap lich
PDSCH trén séng mang thanh phan so cip (DAI=1 trong PDCCH so cép), mot
cach ty chon, tram gbc xac dinh rang kich c¢& bang ma cia théng tin phan hdi 1a
kich ¢& bang mi thir nhét, va thu, theo kich c& bing ma thi nhét, théng tin
ACK/NACK duoc m3 hoéa dugc phan hdi béi UE.

Mot cach tuy chon, viéc UE xac dinh kich c¢& bang ma cta théng tin phan hoi

-32-



31648

bao gdm:

néu UE thu théng tin chi bao thi hai dugc gui béi tram gbc, va thong
tin chi bao thr hai chi bdo kich c& bang ma thir nhat, UE xé4c dinh rang kich c&
bang ma ctia théng tin phan hdi 14 kich c& bang ma thir nht; hodc

néu UE thu théng tin chi bao thir hai dugc gui bdi tram gbc, va thong
tin chi bao thir hai chi bao kich ¢& bang ma thir hai, UE xac dinh rang kich c¢& bang
ma cta thong tin phan hdi 14 kich ¢ bang ma th{t hai; hodc

néu UE khéng thu théng tin chi bao thir hai, UE xé4c dinh rang kich c&
bang ma cua thong tin phan héi 1 kich ¢& bang ma duge xac dinh trude, va kich &
bang ma duoc xac dinh trudce 1a kich c& bang ma thu nhat hoic kich c¢& bang ma

thr hai.

Theo phuong é4n nay cua sang ché, theo cach thirc thuc hién ¢ thé thir nhét, sau khi
x4c dinh ring kich c& bang ma cta thong tin phan héi 14 kich ¢& bang ma thit nhét,
tram gbc théng bao cho UE vé thong tin chi bao thir hai bao gbm kich ¢& bang ma
thir nhét (tic 13, théng tin chi bao kich c¢& bang ma), va néu UE thu thong tin chi
béo thtr hai duoc giri boi tram gbce (thong tin chi bao thi hai chi béo rang kich c&
bang ma ma la cta théng tin phan hdi va duge xac dinh boi tram géc la kich co
bang ma thir nhét), UE mot cach truc tiép xac dinh rang kich ¢& bang mi ctia thong
tin phan héi 1a kich ¢& bang ma thir nhét. Theo céch thirc thuc hién c6 thé thir hai,
sau khi xac dinh rang kich c& bang ma cua thong tin phan hdi 12 kich ¢& bang ma
thir hai, tram gbc thong bao cho UE vé thong tin chi bao thi hai bao gbm kich c&
bang ma thit hai (tic 13, thong tin chi bao kich c& bang mi), va néu UE thu thong
tin chi bao thir hai duoc gii béi tram gbe (théng tin chi bao thir hai chi béo rang
kich c& bang ma ma la cta thong tin phan hdi va duoc xac dinh béi tram gbc 1a
kich c& bang ma thit hai), UE m{t cach truc tiép xac dinh rang kich c& bang ma cua
théng tin phan héi 12 kich c¢& bang ma thi hai. Theo cach thirc thuc hién c6 thé thu
ba, néu UE khéng thu thong tin chi bao thir hai, UE x4c dinh ring kich ¢& bang ma
ctia thong tin phan héi 12 kich c¢& bang ma dugc x4c dinh trude, va kich c¢& bang ma

duoc xac dinh trudce 1a kich cd bang ma thu nhét hoic kich c& bang ma thir hai.
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Mot cach tuy chon, thong tin chi bao thir hai 14 thong tin trong thdng tin 1ap
lich duong 1én dugc sir dung dé 1ap lich PUSCH. Vi du, thong tin chi béo thir hai la
théng tin chi bao trong kénh didu khién (tirc 13, thong tin trao quyén 14p lich duong
1én) dé 1ap lich PUSCH ma duogc s dung dé mang ACK/NACK va dir liéu duong
1én (ho#c théng tin chi bao thir hai dugc mang trong kénh diéu khién duogc sir dung
béi tram gbc dé 1ap lich PUSCH). Mét cach tly chon, théng tin chi bao thir hai ¢6
thé chi bao kich c& bang m3 bing cach st dung trudng chi béo cia chi bdo gn
dudng xubng (Uplink_Downlink assignment indicator, UL_DAI) trong théng tin
trao quyén 14p lich dudng 1én, truong chi bao cua chi sb 18p lich duong 1én (Uplink
index, UL _index) trong thong tin trao quyén 14p lich duong 1én, hosc bit dugc thém
mdi. Vi du, thong tin chi bao thir hai co thé chi bao, bang cach st dung mét bit
duoc thém méi hodc mét bit trong hai bit hién tai cua UL_DAI, réng kich c& bang
ma cua thong tin phan héi 14 kich ¢& bang ma thu nhét hoic kich ¢& bang ma thi
hai, hoac c6 thé chi bao cac kich c¢& bang ma cua nhiéu mirc hon bang cach sir dung
it nhét hai bit. M6t cach tity chon, thong tin phén tich ctia mdi trang théi cta trudng
bit trong ing dugc st dung dé chi bao théng tin chi bao thit hai dugce tao cAu hinh
truéc cho UE, sao cho khi thu thdng tin chi bao thir hai dugce giri béi tram gbc, UE
x4c dinh, theo trudng bit tuong Ung va thong tin phén tich dugc tao cAu hinh trudc,
kich ¢& bang ma ma 1a cia théng tin phan héi va duoc chi bao béi tram gbe. Vi du,
khi théng tin chi bao thir hai dugc biéu dién bang cich st dung mét bit, hai trang
thai ciia mot bit mdt cach riéng biét 1a {0, 1}, va thong tin phéan tich tuong img mot
cach riéng biét 1a {kich c& bang ma thu nhét, kich ¢& bang m4 thi hai}. Dua trén
théng tin dugc tao ciu hinh trudce, néu UE thu théng tin 14p lich dudng 1én (tic 13,
thdng tin chi bao thi hai), va trang thai cua mét bit 1a 0 (tic 13, thong tin chi bao
thir hai chi b4o kich c& bang ma thir nhét), UE xac dinh, theo thong tin chi bdo thit
hai, ring kich c& bang mé ciia thong tin phan hdi 1a kich c& bang ma thi nhat. R&
rang, theo phuong 4n nay cua sang ché, thong tin chi bao thit hai c6 thé duoc bidu
dién theo cach khac, va céc chi tiét khong dugc mb ta lai ¢ day 14n nita.

Theo phuong 4n niy ciia sang ché, khi UE c6 thé khéng thu théng tin chi béo

thir hai trong mét vai trudng hop, vi du, khi khong cé thdng tin trao quyén lap lich
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dudng 1én dugc gini trong trueong 1ap lich PUSCH ban tinh, UE co6 thé xac dinh
rang kich ¢& bang ma cia théng tin phan hdi 1 kich ¢& bang ma dugc xac dinh
trude, va kich c¢& bang ma dugc xac dinh trude 1a kich c& bang ma thir nhét hoic
kich c¢& bang ma thmr hai. Mgt cach tuwong Ung, dé dam bao rang tram gbc va UE c6
cach hiéu ddng nhit vé kich c& bang ma cla thong tin phan héi, tram gbc ciing xéac
dinh ring kich c¢& bang mi cta théng tin phan hdi 1 kich c¢& bang ma dugc xac
dinh trudc (m6t cach tuy chon, dugc tao cAu hinh trudc réng kich c& bang ma nao
dugce x4c dinh nhu 13 kich c¢& bang méa cia thong tin phan héi trong truong hop
nay).
Mot cach tiy chon, viéc UE x4c dinh kich ¢& bang ma cua thong tin phan hdi

bao gbém:

néu UE thu thong tin chi bdo thi nhit va thong tin chi béo thir hai ma
dugc g béi tram gbe, va théng tin chi béo thir nhét va thong tin chi béo thur hai
chi béo kich c& bang ma thi nhét, UE x4c dinh rang kich c& bang ma cia théng tin
phan hi 13 kich ¢& bang ma tht nhét; hodc

néu UE thu thong tin chi bao thir nhit va théng tin chi bao thir hai ma
duoc giri boi tram gbc, va théng tin chi bo thit nhit va thong tin chi bao thir hai
chi bao kich ¢& bang ma th{ hai, UE xac dinh rang kich ¢& bang ma cta thong tin
phén hdi 13 kich c& bang ma thir hai; hodc

néu UE khong thu théng tin chi bao thir nhit, UE xac dinh rang kich c&
bang ma cia thong tin phan hdi 13 kich ¢& bang ma thtr nhat; hodc

néu UE khéng thu thong tin chi béo thir nhit ma thu thong tin chi bao
thit hai, UE x4c dinh ring kich ¢& bang ma cta thong tin phan hdi 14 kich c& bang
mi thir nhit hoic kich ¢& bang ma thir hai duge chi bo bdi théng tin chi bao thir
hai; hoac

néu UE khéng thu théng tin chi bio thi nhat hoic khéng thu théng tin
chi bao thit hai, UE xé4c dinh rang kich c& bang mi ctia théng tin phan hoi 13 kich
c& bang ma thir nhét.
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Theo phuong 4n nay cua sang ché, tram gdc co thé chi bao kich c& bang ma
ctia thong tin phan hdi bing cach sir dung ca théng tin chi béao thir nhét va théng tin
chi bao thir hai. Mot cach tuy chon, thong tin chi bao thir nhét 13 théng tin trong
théng tin didu khién duong xubng. Vi du, théng tin chi bao thit nhat 1a théng tin
trong thong tin diéu khién duong xudng duoc sir dung dé 1ap lich khung con dudng
xubng trong tap khung con dudng xudng thir hai. Pbi vé6i cach thite chi bao cu thé
cta thong tin chi bao thi nhét, ¢6 thé vién din téi phan vé cach thic chi béo cia
thong tin chi bao thu nhét trong cac phan mo ta vé xac dinh kich c& bang ma cua
théng tin phan hdi bai UE theo théng tin chi béo thir nhit. Céc chi tiét khéng duoc
md ta & day 1an nita. M6t cach tiy chon, théng tin chi bao thir hai 13 thong tin trong
thong tin 14p lich duong 1én dugc sir dung dé 1ap lich PUSCH. Vi dy, théng tin chi
b4o thir hai 12 théng tin chi bao trong kénh didu khién (tirc 14, théng tin trao quyén
18p lich duong 1én) dé 18p lich PUSCH ma duoc sir dung dé mang ACK/NACK va
dir liéu dudng 1én. Mot cach tiy chon, thong tin chi bao thir hai ¢6 thé chi bao kich
& bang ma bing cach sir dung trudng chi bdo ciia UL_DAL truong chi bdo cia
UL _index, hoac bit dugc thém méi. Vi dy, thong tin chi bao tht hai c¢6 thé chi bao
kich c¢& bang ma cta thong tin phan hdi bang cach sir dung mét bit duoc thém méi
hodc mdt bit trong hai bit hién tai cia UL_DAI, hodc c6 thé chi béo cac kich c&
bang mi cia nhiéu mirc hon bang céach sir dung it nhét hai bit. M6t cach tity chon,
théng tin phan tich ctia mdi trang thai cta truong bit tuong tng duoc sir dung dé
chi bao théng tin chi bao thi nhét va thong tin chi bao thir hai dugc tao cau hinh
truéc cho UE, sao cho khi thu thong tin chi bao thur nhét va/hodc thong tin chi bao
thir hai dwoc giri boi tram gbe, UE xac dinh, theo trudng bit tuong tmg va théng tin
phén tich duoc tao cAu hinh trudc, kich ¢& bang ma ma 1 cia thong tin phan héi va

duogc chi bao boi tram goc.

Theo phuong 4n nay cua sang ché, gia thiét rang thong tin chi bao thlt nhét
duoc biéu dién béng cach su dung hai bit, bdn trang thai bit ctia thong tin chi bao
thi nhat 12 {00, 01, 10, 11}, va théng tin phan tich tuong mg mét cach riéng biét 1a
{kich ¢& bang ma thir nhat, kich c& bang ma tha nhat, kich c¢& bang ma th hai,
kich c& bang ma thit hai}. Gia thiét ring thong tin chi bao thir hai dugc biéu dién
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bang cach str dung mot bit, hai trang thai ctia mdt bit moét cach riéng biét 1a {0, 1},
va théng tin phén tich tuong ‘mg mot cach riéng biét 1a {kich c& bang ma thur nhét, |
kich ¢& bang ma thir hai}. (1) Khi UE thu théng tin chi bao thir nhét va théng tin
chi bao thir hai, va trang thai cta hai bit 1a {00} va trang thai cua mét bit 1a {0},
UE mot cach truc tiép xac dinh, dua trén thong tin dugc tao cAu hinh trudc, réng
kich c& bang m3 cta théng tin phan hdi 14 kich ¢& bang mi tht nhét. (2) Khi UE
thu thong tin chi bdo thir nhét va théng tin chi bao th{t hai, va trang thai cia hai bit
1a {10} va trang thai ctia mét bit 14 {1}, UE mét cach truc tiép xac dinh rang kich
& bang mé cia théng tin phan hdi 12 kich c¢& bang mi thir hai. (3) Khi UE khéng
thu théng tin chi bao thir nhét, UE c6 thé x4c dinh mét cach truc tiép rang kich c&
bang ma cia théng tin phan hdi 1a kich ¢ bang ma thir nhit. (4) Khi UE khéng thu
théng tin chi bao thir nhit ma thu théng tin chi béo thr hai, UE xé4c dinh rang kich
cd bang ma cua thong tin phan hdi 1 kich ¢& bang ma thi nhét hoic kich c& bang
ma thir hai dugc chi bao boi thong tin chi bdo thir hai. Vi du, néu trang thai cia mot
bit 12 {1}, UE mét cach truc tiép xac dinh rang kich ¢& bang ma ctia thong tin phan
hi 12 kich ¢& bang ma thi hai. (5) Khi UE khéng thu thong tin chi bao thir nhét
hodc théng tin chi bao thir hai, UE mot cach truc tiép xac dinh rang kich c¢& bang
ma ciia thong tin phan hdi 14 kich ¢& bang ma thir nhét; va mét cach tuong tmg, néu
tram gbc khong giri thong tin chi bao thir nhét hoic théng tin chi bao thi hai téi UE,
tram gbc thy, theo kich c& bang ma thir nhét, thong tin ACK/NACK duoc ma héa
duoc phan hdi béi UE.

Mot cach tuy chon, hai trang thai bit cia mét bit co thé con duogc phéan chia
dua trén kich cd bang ma thu nhét hoic kich c& bang ma thr hai dugc chi bdo boi
thong tin chi bao thir nhét (mot cach tuy chon, thong tin chi bao thir hai co thé con
chi bao kich ¢& bang m3 thir ba). Néu trang thai bit ctia théng tin chi bao thi nhat
1a 10, kich c& bang ma thir hai dugc chi bao (tic 13, thong tin chi bao thir nhét chi
béo kich c& bang ma thir hai) (cu thé, kich ¢& bang mi thit hai tuong tmg véi tap
con thit hai). (1) Trong trudng hop nay, néu trang théi bit cia théng tin chi bao thur
hai 1a 0, theo kich c& bang ma th\r hai dugc chi bao badi thong tin chi bao-thir nhit,
didu nay chi béo ring théng tin ACK/NACK dugc mi héa theo kich c¢& bang ma

-37-



31648

th{r hai tuong tng véi tép con thir hai, va UE xéc dinh rang kich c¢& bang mi cia
thong tin phan hdi 12 kich ¢& bang mi thir hai. (2) Trong truong hop ndy, néu trang
thai bit ciia thong tin chi bao thit hai 12 1, diéu nay c6 thé chi béo rang kich c& bang
mi dugc xac dinh cta thoéng tin phan hdi 12 kich c¢& bang mi thit ba ma nhé hon
kich c& bang ma thir hai nhung 1a 16n hon kich c& bang ma thi nhét. Kich c¢& bang
ma thit ba duoc xac dinh theo sb luong khung con dudng xubng dugc chira trong
tap con thir ba. Tap con thir ba co thé 1a tap con cua tap con thur hai, va sd lugng
khung con dudng xubng duoc chira trong tap con thir ba 1 16n hon s6 luong khung
con dudng xudng duoc chira trong tap con thir nhit. Khung con dudng xubng duoc
chira trong tap con thir ba c6 thé khac véi khung con dudng xubng trong tap con
thir nhAt. Mt cach tity chon, tap con thir ba ¢6 thé bao gém tap con thir nhét, hogc
c6 thé trung mot phén voi tép con thir nhét, hodc hodc tham chi khong trung véi tap

con thir nhit.

Mot cach tuy chon, thong tin chi bédo thir hai c6 thé con chi bao kich ¢& bang
ma thit tu, va chi tiét 1 nhu sau: UE c6 thé khéng thu théng tin chi béo thir nhat
trong mot vai trudng hop, va kich ¢& bang ma cua théng tin phan hdi c6 thé duge
x4c dinh theo hai giai phéap trong truong hop nay. (1) Giai phap 1: UE mét cach
truc tiép xé4c dinh ring kich c& bang ma ciia théng tin phan hdi 12 kich ¢& bang ma
thit nhit, sao cho ACK/NACK duoc ma hoa theo kich c¢& bang ma thir nhat twong
{mg véi tAp con thir nhat, vi mét cich tuong Umg, tram gbc thu théng tin
ACK/NACK duoc ma héa theo kich ¢& bang ma thir nhét. (2) Giai phap 2: Néu UE
thu thong tin chi bao th{r hai, UE xéc dinh, theo thong tin chi bao thi hai, rang kich
c& bang ma cua thong tin phan hdi 12 kich ¢& bang ma thir nhét hoic kich c& bang
ma thir hai. Mt cach tuy chon, thong tin chi bao thir hai cé thé chi bao kich ¢&
bang ma bang cach st dung truomg chi bao ctia UL_DAI, trudng chi bao cua
UL _index, hodc bit dugce thém mdi. Vi dy, thong tin chi bao thit hai c6 thé chi bao
kich c& bang m3 cuia thong tin phan hdi bang cach sir dung mot bit duogc thém méi
hoic mot bit trong hai bit hién tai cia UL_DAI, hoac c6 thé chi bao cac kich c&
bang ma ctia nhidu mirc hon bang cach sir dung it nhét hai bit. Mét cach tiy chon,

théng tin phén tich ctia mdi trang thai cua trudng bit tuong tng duoc sir dung aé
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chi bao théng tin chi bao thir hai dugc tao cu hinh truée cho UE, sao cho khi UE
khong thu thong tin chi bao thir nhét nhung thu thong tin chi bao thit hai dugc gui
béi tram gbe, UE xac dinh kich ¢& bang ma ctia thong tin phan hdi theo truong bit
tuong Ung va thong tin phan tich duoc tao cAu hinh trude. Vi dy, khi thong tin chi
béo thit hai duge biéu dién bing cach sir dung mét bit, hai trang thai cia mot bit
mot cach riéng biét 1a {0, 1}, va thong tin phén tich trong img mot cach riéng biét
1a {kich c& bang ma thu nhét, kich c& bang mi thir tu}. Dua trén théng tin dugc tao
cAu hinh trudc, khi UE thu thong tin 14p lich dudng 1én (ttc 13, théng tin chi bao
thir hai), néu trang thai ciia mét bit 1a 0, UE xac dinh, theo thong tin chi bao thit hai,
rang kich c& bang ma cia thong tin phan héi 12 kich c& bang ma thi nhit; hoic néu
trang thai cia mot bit 1a 1, UE xac dihh, theo-thong tin chi bao thir hai, réng kich co
bang ma cua thong tin phan hdi 12 kich ¢& bang ma thir tu. Kich ¢& bang ma th{r tu
nhé hon kich c& bang m thit nhat, kich ¢& bang ma thir tu dugc xac dinh theo s6
lrong khung con dudng xudng duoc chira trong tip con thir tu, va tap con thit tu c6

thé 13 tap con clia tip con thir nhét.

Mot cach tuy chon, xr Iy trong d6 UE xéc dinh kich c& bang ma cia thong tin
phan hdi theo quan hé gitta tip khung con dudng xudng thir hai, tip con thir nhét,

va tap con thu hai 1a nhu sau:

Mot cach tuy chon, budec S101 bao gébm: UE thu, trong khung con dudng
X_uéng duec 1ap lich béi tr.am,,gé.c, dir liéu duong xu-éng. Khung con dub’ng,xuéng
duoc 14p lich boi tram gbc chu thanh tap khung con dudng xubng thir hai, va tap
khung con dudng xubng thi hai 13 tip con cia tap khung con dudng xubng thi

nhét.
Viéc UE xac dinh kich c& bang ma cda thoéng tin phan hdi bao gom:
néu tap khung con duong xubng thir hai 12 tip con ctia tép con thit nhét,
UE x4c dinh ring kich c& bang m cia théng tin phan héi 12 kich ¢& bang ma thir
nhét; hoac
néu tap khung con dudng xubng thir hai chi bao gbdm khung con dudng

xuéng ma nim trong tdp con thr hai va khéng thudc vé tap con thu nhét, UE xac
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dinh ring kich c& bang m4 ctia théng tin phan héi 12 kich c& bang ma thir nhat hozc

kich c& bang ma th{ hai; hoac

néu tap khung con dudng xudng thtr hai bao gdm khung con duong
xubng trong tip con thir nhéit va khung con dudng xubng ma nim trong tap con thir
hai va khéng thudc vé tap con thir nhét, va tép khung con dudng xubng thir hai
khéng bao gdm khung con duong xudng ngoai tip con thir nhét va tap con thi hai,
UE x4c dinh rang kich c& bang ma cta thong tin phan héi 1a kich c& bang ma thir
hai.

S104. UE ma héa thong tin phan hdi theo kich ¢& bang mi, dé thu dugc théng

tin phan hoi dugc ma hoa.

Theo phuong an nay cua sang ché, UE thuc hién viéc ma héa RM hoic ma
héa xoén trén thong tin phan héi theo kich c& bang mi dugc x4c dinh trong budc
$103, nhu kich ¢& bang ma thir nhét hodc kich ¢& bang mi thir hai, dé thu duoc
théng tin phan hdi duoc ma héa. Mot cach tiy chon, cach thitc ma hoa khéc ¢6 thé
duogc str dung theo phuong én nay cia sang ché, va céc chi tiét khéng duoc mod ta
lai & day 1an nita. Mot cach tuy chon, cac ACK/NACK trong bang ma dugc xép
hang theo sb séng mang va s6 khung con, va viéc chén sb khoéng (zero) duoc thuc
hién tai vi tri cia ACK/NACK tuong tmg véi khung con duong xubng ma nam

trong tap con thir nhét hodc tip con thir hai nhung khéng duoc 1ap lich.

S105. UE 4nh xa théng tin phan hdi duoc ma héa t6i kénh chia sé dudng 1én
vat ly (PUSCH), va giri thong tin phan hdi dugc mi héa téi tram gbe trong khung
con dudng 1én bang cach sir dung PUSCH. |

Theo phuong 4n nay cua sang ché, UE tao ra PUSCH duoc sir dung dé g,
trong khung con duong 1én, dir liéu duong 1€n, thuc hién viéc so khép tbc d6 va
diéu ché ky tu trén thong tin phan hdi duoc ma hoa, 4nh xa théng tin phan hdi duoc
ma3 hoéa té1 kénh chia sé duong 1én vat Iy (PUSCH), va gii ca dit liéu duong 1én ma
can duoc gui va théng tin phan hdi dugc mi hoa téi tram gbc trong khung con
dudng 1én bing cach st dung PUSCH. Theo cach ndy, dic tinh don séng mang

dudng 1én cia hé théng LTE dugc duy tri va hidu quéa clia céng sudt truyén duong
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1én duoc cai thién.

Theo phuong an nay cua sang ché, thiét bi nguoi dung (UE) thu dit liéu dudng
xubng, va UE xé4c dinh khung con dudng 1én dugc sir dung @& phan hbi thong tin
phan héi tuong mg véi dit liéu dudng xubng, va xac dinh tip khung con dudng
xubng thir nhit duoc két hop véi khung con dudng 1én. Tap khung con dudng
xubng thir nhit bao gdm tap con thir nhét va tap con thir hai, va tép con thi nhat 1a
tap con riéng cua tdp con thir hai. Ngoai ra, UE x4c dinh kich c¢& bang mé cua
théng tin phén hdi. Kich c¢& bang mi 12 kich c& bang ma thu nhét hozc kich c&
bang ma thir hai, kich c& bang ma thir nhét 14 tuong tmg véi sb lugng khung con
dudng xubng dugc chira trong tip con thu nhét, va kich ¢& bang ma tht hai 1a
tuong tmg véi sd luong khung con dudng xubng duoc chira trong tip con thi hai.
Ngoai ra, UE ma hoa thong tin phan hdi theo kich c& bang ma, dé thu dugc théng
tin phan hoi dugc ma hda, va sau d6 UE 4nh xa théng tin phan hoi dugc ma hoéa téi
kénh chia sé dudng 1én vat ly (PUSCH), va gui thong tin phan hdi duge ma hoéa téi
tram gbc trong khung con dudng 1én bang céach sir dung PUSCH. Ttc 13, UE c6 thé
xac dinh kich ¢& bang m3 cua thong tin phan hdi theo trang thai ctia khung con
duong xuéng duogc lap lich thuc té boi tram géc. Theo cach nay, PUSCH co6 thé
mang thong tin ACK/NACK cua nhiéu bit hon, va hiéu ning cia ACK/NACK va
hiéu nang cta dir liéu duong lén trong PUSCH duoc cai thién khi s6 luong tai
nguyén-dinh truéc duogc st dung, hodc cac thong tin tiéu dé tai nguyén dugc 1am
giam khi duqc dam bao rang hiéu ning cia ACK/NACK 1a tuong ty nhu hiéu ning
cua dir liéu duong 1én trong PUSCH.

Ngoai ra, phan sau ddy mé ta 1am thé ndo giai quyét van dé rang UE va tram
gbc c6 cach hiéu khong dong nhét vé kich c& bang mi cua thong tin phan héi do
UE c6 thé bé 15 viéc phat hién kénh didu khién. Néu tram gdc 14p lich khung con
dudmng xudng trong tap con thir nhét, va con 14p lich khung con dudng xubng ma
nam trong tdp con th hai va khéng thudc vé tap con thu nhét, tram géc ky vong
ring UE mi héa ACK/NACK bang cach sir dung kich ¢& bang ma thir hai. Tuy
nhién, néu UE thu chi kénh diéu khién duoc sir dung dé 1ap lich khung con dudng
xuéng trong tap con thi nhat do UE b6 1& viéc phét hién kénh didu khién, UE ma
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héa ACK/NACK bing céach sir dung kich ¢& bang ma thir nhit. Do d6, UE va tram
gbc c6 cach hidu khong ddng nhét, va cubi cing, ACK/NACK c6 thé bi giai mi sai.
Theo phuong an nay cua sang ché, théng tin phan hdi duge ma héa duge xao trén
bﬁng cach sir dung cac ma xao tron khéac nhau, sao cho tram géc c6 thé nhén biét,
bang cach thuc hién xir 1y giai x4o trén bing cach st dung céc ma x4o trén khac
nhau, kich c¢& bang ma ma 1a cua thong tin phan héi va dugc sir dung khi UE ma
hoéa théng tin phan héi. Theo cach nay, c6 thé tranh dugc vén dé rang tram gbc va

UE ¢6 cach hiéu khong ddng nhat vé kich ¢& bang mi ciia thong tin phan héi.

Mot cach tuy chon, trude khi UE anh xa thong tin phan hdi duge mi hoéa téi
PUSCH, phuong phép nay con bao gbm:

néu kich c& bang mi 13 kich ¢ bang ma thir nhét, UE x4o tron thong tin
phan hdi duge ma héa bing cach sir dung ma xao tron thir nhét; hoic

néu kich c& bang ma 1a kich c¢& bang ma thi hai, UE x40 tron thong tin
phan hdi dugc ma hoa bé.ng cach st dung ma x4o tron thir hai.

Theo phuong an nay cua sang ché, néu kich c¢& bang mi duogc xac dinh cia
théng tin phan hdi 1 kich c¢& bang ma thtr nhét, UE xéo trén théng tin phan hbi
duoc ma hoa bﬁng cach st dung ma x4o tron thir nhét; hodc néu kich c& bang ma
duoc x4c dinh cta théng tin phan hdi 13 kich ¢& bang ma thi hai, UE x40 trén
théng tin phan héi duoc ma hoa bing cach st dung mé xéo tron thir hai, sao cho
tram gbc c6 thé nhan biét, bing cach thuc hién xir 1y giai x40 tron bang cach sir
dung cac mi x4o tron khac nhau, kich c& bang ma ma la cua théng tin phan hdi va
duoc x4c dinh béi UE. Theo cach nay, UE duy tri cach hiéu dong nhit vé kich c&

bang ma véi tram gbc.

MOot cach tuy chon, néu kich c& bang ma 1a kich c& bang ma thu nhét, viéc UE
m3 héa théng tin phan hdi theo kich c& bang ma, dé thu dugc thong tin phan hbi
dugc ma hoa bao gdm:

UE ma hoa théng tin phan hdi theo kich ¢ bang mi thi nhit, dé thu

duoc thong tin phan hdi duoc ma hoa thir nhét; va
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vié€c UE anh xa théng tin phan hdi dugc ma héa téi PUSCH bao g(“)m:

UE x4c dinh hé s6 ty 1é thir nhét dwoc tao cAu hinh béi tram gbc, va xac
dinh sb lugng ky tu thir nhat theo hé s6 ty 16 thir nhét, va s6 lugng ky tu thi nhét 1a
) luong ky tu ma can dugc chiém gitr dé 4nh xa thong tin phan hdi dugc ma hoa

thir nhét t6i PUSCH; va

UE 4nh xa théng tin phan hdi dugc ma héa thir nhét t6i PUSCH theo s6

lugng ky tu tha nhét.
Ngoai ra, néu kich ¢ bang ma 1a kich c& bang mi thit hai, viéc UE ma héa
théng tin phan hdi theo kich c¢& bang ma, dé thu dugc théng tin phan hdi dwugc mi

héa bao gom:

UE m3 héa théng tin phan hdi theo kich c& bang mi thir hai, ¢ thu

duoc thong tin phan hdi duoc mi hoa thi hai; va
viéc UE anh xa thong tin phan hdi duge ma héa téi PUSCH bao gém:

UE x4c dinh hé sb ty 18 thtr hai duoc tao chu hinh béi tram gbc, va xac
dinh sb luong ky tu thir hai theo hé sb ty 18 thir hai, va s luong ky tu thit hai 12 s6
luong ky tw ma cin duoc chiém giit dé anh xa théng tin phan hdi duoc ma hoa thi

hai t61 PUSCH; va

UE 4nh xa thong tin phan hdi dugc ma héa thir hai téi PUSCH theo s6
Tuong ky tu thit hai.

Theo phuong an nay cua sang ché, do kich c& bang ma thi nhét 13 trong vmg
v6i tap con thir nhit va kich ¢& bang ma thir hai 13 twong tmg véi tip con thit hai,
kich c& bang ma thir nhit va kich ¢ bang ma thir hai biéu dién cac sb luong bit
ACK/NACK gbc khac nhau. Kich c¢& bang ma thir hai 13 16n hon kich ¢& bang ma
thir nhat. Do d6, khi thong tin ACK/NACK ma chiém giit s6 luong ky tu diéu ché
duoc anh xa t61 PUSCH dua trén kich c& bang ma tha nhét hoic kich c& bang ma
thit hai, mdt cach twong Ung, hé sb ty 18 thir nhét hozic hé sb ty 18 thit hai dugc tao
cAu hinh déc 13p, sao cho hiéu nang cia ACK/NACK duoc ma héa dua trén kich c&
bang ma thir nhét 13 déng nhét véi hidu ning cia ACK/NACK dugc ma héa dua
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trén kich c& bang ma thit hai. (1) Néu kich c¢& bang mi 13 kich c¢& bang ma thi nhat,
UE mi hoéa théng tin phan héi theo kich ¢ bing ma thi nhét, ¢ thu dugc théng tin
phan hdi duoc ma hoa thi nhit; ngoai ra, UE x4c dinh hé s ty 1¢ thit nhét duogc tao
cAu hinh béi tram gbc, va xac dinh, theo hé s6 ty 1& thir nhét, sb luong ky tu thir
nhét ma cin duge chiém giit dé 4nh xa théng tin phan hdi dugc ma héa thir nhat téi
PUSCH; va ngoai ra, UE anh xa théng tin phan hdi dugc ma héa tht nhét toi
PUSCH theo sb luong ky tr thir nhét. (2) Néu kich ¢& bang ma 1a kich ¢& bang ma
thir hai, UE m& hoéa thong tin phan hdi theo kich c& bang ma thir hai, dé thu dugc
théng tin phén hdi dugc ma hoéa thir hai; ngoai ra, UE xéc dinh hé sé ty 1é thit hai
duoc tao cAu hinh béi tram gde, va xac dinh, theo hé sb ty 18 thit hai, s6 luong ky tu
thir hai ma cin duge chiém giit d& 4nh xa thong tin phan hdi dugc m héa thir hai
t6i PUSCH; va ngoai ra, UE anh xa théng tin phan hdi dugc ma hoéa thi hai t6i |
PUSCH theo s6 luong ky tu thir hai.

M3i hé sé ty 1& thir nht va hé sb ty 18 thir hai biéu dién ty 1& cia téc d6 ma
héa cta dit liéu dudng 1én trén tbc d6 ma hoa cia ACK/NACK trong PUSCH, va ty

1& nay c6 thé thu duoc mét cach cu thé bang cach st dung cong thirc sau day:

O . MPUSCH—iniIiaI R NPUSCH—iniriaI R ﬂPUSCH

Ql ____mjn — , 4.MPUSCH

2K,

r=0

MPUSCH-nitial 1idy di&n s6 luong séng mang con mién tan sb duge chiém
gitt bdi PUSCH duogc 14p lich khi dit liéu duong 1én hién tai bat dau duogc lap lich,
MPUSCH bidy didn sé lugng séng mang con mién tin sé duge chiém giit béi PUSCH
dugc 14p lich khi dit liéu dudng 1én hién tai duoc lap lich trong khung con hién tai,
va NPUSCH-nitial 134y, di8n s6 lugng ky tu mién thoi gian dugc chiém giit béi PUSCH
duoc 1ap lich khi dit liéu dudng 1én hién tai bit dau dugc 14p lich. Kr 14 s6 luong
bit gbc ctia dit liéu duong 1én trude khi ma hoa, C 13 sb luong khdi ma cta dit lidu
dudng 1én, O 12 kich ¢ bang ma cia ACK/NACK, va Q' 13 s6 lwong ky tu diéu ché
duoc chiém giit bdi ACK/NACK dugc ma hoa trong PUSCH. Tich ciia 4 va M biéu
dién rdng ACK/NACK chiém giir cac ky tu diéu ché trén t6i da bén ky tw OFDM
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trong PUSCH, va tich cia M va N biéu dién sb luong ky tu diéu ché duoc 1ap lich
cho dit liéu dudng 18n. PPUSCH biu dién ty sé cia téc d6 ma hoa cia dit lidu dudng
1én trén tbc d6 ma héa cia ACK/NACK trong PUSCH, tirc 13, hé s6 ty 1& tht nhét
hozc hé sb ty 18 thit hai.

FIG. 2 1 luu dd cta phuong phép truyén théng tin phan hdi trong hé théng
truyén théng theo phuong 4n 2 cla séng ché. Dua trén phuong 4n 1 ciia phuong
phap truyén théng tin phan hdi néu trén trong hé théng truyén thong, phuong 4n
nay dugc mé ta chi tiét trén phia tram gbc. Nhur duge thé hién trén FIG. 2, phuong

phép theo phuong &n nay cé thé bao gbém cac budc sau day.
S201. Tram gbc gui dir liéu dudng xudng t6i thiét bi ngudi ding UE.

Theo phuong an nay cua sang ché, tram gbc c6 thé giri dir liéu duong xubng
t6i UE trong khung con dudng xubng dugc 1ap lich béi tram gbc. Khung con
dudmng xubng duoc 14p lich béi tram gbc cu thanh tap khung con dudong xubng thir
hai, tic 13, khung con dudng xubng trong tip khung con dudng xubng thir hai 13
khung con dugc 1ap lich thuc té béi tram géc. Mot cach tuy chon, trude bude S201,
phuong phap nay con bao gbm: tram gdc giri théng tin diéu khién dudng xubng t6i
UE. Vi du, tram gbc giri thong tin didu khién duong xubng t6i UE bang cach si
dung kénh diéu khién duong xubng, va giri, bang cach st dung PDSCH, dit liéu
dudng xudng t6i UE trong khung con dudng xubng duoc 1ap lich boi tram gbe.
Mbt cach tiy chon, kénh didu khién duong xudng c6 thé 1a PDCCH hoic
EPDCCH.

S202. Tram gbc x4c dinh khung con dudng 1én dugc st dung dé thu thong tin

phan hdi ma duoc giri béi UE va 14 tuong ing véi dit liéu dudng xubng.

Theo phuong 4n nay cia sang ché, tram gbc xac dinh, theo quan hé chudi thoi
gian duoc thiét 1ap trude gitra khung con dudng xudng va khung con duong 1én
duoc st dung béi UE dé phan hoi théng tin phan héi twong g véi dit liéu dudng
xubng thu duoc trong khung con duong xubng, khung con dudng 1én duogc st dung
dé thu théng tin phan hdi ma dugc gii bsi UE va tuong tmg véi dit liéu dudng

xubng. Mot cach tiry chon, théng tin phén hdi 12 théng tin duge sit dung dé xac
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dinh rang dir liéu dudng xudng c6 duoc thu chinh xac hay khéng, nhu théng tin xac
nhin ACK hoic thong tin bdo pht nhan NACK. T4t ca cac khung con dudng xudng
duoc tao cdu hinh trudc duge két hop véi khung con dudng lén chu thanh tap
khung con dudng xudng thir nhat (tic 1, tap khung con dudng xudng thtr nhét bao
gbm tit ca khung con dudng xudng duoc tao ciu hinh boi tram gbc d6i véi khung
con duong 1én). Vi duy, gia thiét ring cac séng mang 1 dén 5 dugc tao cAu hinh cho
UE, va mbi séng mang ¢ ciu hinh TDD 2, va sau d6 tap khung con duong xubng
thir nhét duoc két hop véi khung con dudng 1én 2 trén séng mang thanh phén so
cAp bao gdm céc khung con 4, 5, 6, va 8 trén céc séng mang 1 dén 5, va bao gbm
tbng cong 20 khung con. Do tram gbc khong 14p lich tht ca khung con duodng
xubng trong tap khung con dudng xubng thir nhét tai lac ndy, tp khung con duong
xubng thit hai 12 tip con cua tip khung con dudng xudng thir nhét. Khi viéc két hop
song mang (CA) dugc thuc hién trén nhiéu song mang hon, do tap khung con
dudng xudng thi hai co th8 nhé hon nhiéu so véi tap khung con dudng xubng thir
nhét, cac thong tin tiéu dé tuong ddi 16n duoc tao ra khi kich c¢& bang ma cia thong
tin phan hdi duoc x4c dinh dua trén tip khung con dudng xudng thir nhat. Theo
phuong 4n nay cua sang ché, co ché du trit d6ng ciia bang mi thong tin phan hdi
duoc dé xuét, tap khung con duong xubng thir nhit bao gbm tap con thu nhit va
tap con th hai, va tap con thu nhét 12 tap con riéng cua tap con thir hai. Do do,
kich c& bang ma cta thong tin phan hdi con duge xac dinh theo sé lugng khung
con duong xuéng trong tap con thu nhét hodc trong tap con thu hai, nho d6 lam
gidm cac thong tin tiéu d& tai nguyén. Mot cach tiry chon, tap con thir hai cé thé
bang tap khung con duong xubng thir nhit. Luu y rang theo phuong 4n nay cla
sang ché, tap khung con dudng xubng thir nhét bao gbém nhung khéng bi gi6i han &
chi hai tip con: tap con thur nhét va tap con thir hai, hodc cé thé bao gém it nhét hai
tap con. Vi du, tap khung con dudng xubng thir hai c6 thé con bao gdm tip con thi

ba hoac tap con thur tu.

M6t céach tuy chon, theo phuong &n nay cua sang ché, tram gbc co6 thé giri bao
hiéu chi bao quy tic phén chia t¢i UE, sao cho UE xéac dinh tap con thi nhét va tap

con thit hai theo béo hiéu chi b4o quy tic phan chia nay; hodc tram gbc cb thé gui
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truc tiép tap con thi nhét dugc xac dinh va tap con thir hai dugc xéac dinh té1 UE.

S203. Tram gbc x4c dinh kich ¢& bang mi ctia thong tin phan héi, va kich c&
bang ma la kich c& bang ma thur nhét hoic kich ¢& bang ma thir hai.

Theo phuong an nay cua sang ché, tram gbc xac dinh kich c& bang mi cia
thong tin phan hdi theo trang thai ctia khung con duong xudng duoc 1ap lich thuc té.
Ttc 13, tram gdc x4c dinh kich ¢& bang ma cla thong tin phan hdi theo tap con thir
nhét hoic tap con thir hai trong tap khung con dudng xubng thir hai. Vi du, kich ¢&
bang ma ma 1a cua théng tin phan hdi va duoc xé4c dinh theo s lwong khung con
dudng xudng duoc chita trong tip con thir nhét 13 kich c& bang m3 tht nhit, va
kich c& bang m3 ma 14 cia théng tin phan hdi va duogc xac dinh theo sb luong
khung con dudng xubng dugc chira trong tip con thit hai 12 kich ¢& bang mi thi
hai. C6 thé duoc nhén biét ring kich c& bang mé duoc xac dinh ctia thong tin phan
hoi 14 nhé hon hodc béng kich c¢& bang ma dugc xac dinh bé1 UE theo s6 luong
khung con dudng xudng trong tap khung con dudng xubng thir nhat theo k¥ thuat
da biét.

Ngoai ra, sau khi xac dinh kich c¢& bang ma cua théng tin phan hdi, tram géc
théng bao cho UE vé kich ¢& bang ma dugc xac dinh cla théng tin phan hdi bang
cach sir dung thong tin chi bao kich c¢& bang ma, sao cho UE xéc dinh kich c& bang
ma cia thoéng tin phan hdi theo théng tin chi bao kich c& bang ma. Theo cch nay,
UE va tram gdc c6 cach hiéu ddng nhit v& kich ¢ bang mi ctia thong tin phan hoi.
Ngoai ra, UE ma hoéa thong tin phan hdi theo kich c¢& bang ma dugc xac dinh, dé
thu duoc thong tin phan hdi duge ma hoa. Mot cach tuy chon, thong tin chi bao
kich c& bang ma c6 thé 13 thong tin chi bao thir nhét, thong tin chi bao thir hai, hodc
két hop cia thong tin chi bao thir nhét va théng tin chi bao thit hai. Théng tin chi
béo thir nhét 14 théng tin trong thong tin diéu khién duong xubng, va théng tin chi
béao thir hai 1a thong tin trong thong tin 14p lich duong 1én dugce sir dung dé lap lich
PUSCH.

S204. Tram gbc thu, trong khung con dudng 1én theo kich c& bang ma dugc

xé4c dinh cta thong tin phan hdi, thong tin phan héi ma duge giri béi UE va duogc
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anh xa t61 kénh chia sé duong 1én vat ly (PUSCH).

Theo phuong an nay cia sang ché, dé duy tri ddc tinh don séng mang dudng
1én cia hé thdng LTE, UE 4nh xa thong tin phan hdi dugc ma hoa téi kénh chia sé
duong 1én vat ly (PUSCH), va gui ca dit liéu duong 1én va thong tin phan héi duoc
ma hoa t6i tram gbe trong khung con dudng 1én bang cach sir dung PUSCH. Mot
cach tuong Ung, tram gbc thu, trong khung con dudng 1én theo kich c& bang ma
duoc xac dinh ciia thong tin phan hdi, dit liéu dudng 1én va thong tin phan hdi ma
dugc giri bdi UE. Mdt cach ty chon, théng tin phan hdi ¢ thé 1a théng tin thu
duoc sau khi UE ma hoa théng tin phan héi theo kich ¢& bang ma.

Theo phuong én nay cua sang ché, tram gbc giri dir liéu dudng xubng t6i thiét
bi nguoi dung UE, va ngoai ra, tram géc xac dinh khung con dudng 1én dugc su
- dung dé thu théng tin phan hdi ma duoc giri bsi UE va tuong umg véi dit lieu
dudng xudng. Tap khung con dudng xudng thtr nhat dugc két hop vdi khung con
dudng 1én bao gdm tap con thir nhit va tip con thir hai, va tap con thir nhét 14 tap
con riéng cua tip con thir hai. Ngoai ra, tram gbc x4c dinh kich ¢& bang mi cua
théng tin phan hdi. Kich c& bang mi 14 kich ¢& bang mi thir nhét hoac kich ¢&
bang ma th\ hai, kich c& bang ma thu nhét 14 twong tmg voi sb luong khung con
dudong xubng duoc chira trong tip con thir nhét, va kich ¢& bang ma thi hai 1a
twong g véi sb luong khung con dudng xubng duoc chira trong tap con thit hai.
Ngodi ra, tram gbc thu, trong khung con dudng 1én theo kich ¢& bang ma duoc xac
dinh cua thong tin phan hdi, théng tin phan hdi ma duoc giri béi UE va duge anh
xa t61 kénh chia sé duong 1én véat ly (PUSCH). Do d6, kich c& bang ma cua thong
tin phén hoi ¢6 thé duoc xac dinh theo trang théi ciia khung con dudng xubng thuc
té duoc 14p lich béi tram gbc. Theo cach nay, PUSCH co thé mang théng tin
ACK/NACK ctia nhiéu bit hon, va hiéu ning cia ACK/NACK va hiéu ning cta dit
liéu dudng 1én trong PUSCH dugc cai thién khi s6 luong tai nguyén dinh trudc
duoc st dung, hodc cac thong tin tiéu dé tai nguyén duoc lam giam khi dugc dam
bao ring hiéu ning cia ACK/NACK la tuong tu nhu hiéu ning cta di liéu dudng
1én trong PUSCH.
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Mot cach tuy chon, xir ly cu thé trong d6 sau khi xac dinh kich c¢& bang ma
ctia théng tin phan héi, tram gbc théng bao cho UE vé kich c& bang ma dugc xac
dinh cta thong tin phan hdi bang cach sir dung théng tin chi bao kich c& bang ma 1a

nhu sau:
Mot cach tuy chon, trude bude S204, phuong phap nay con bao gdm:

tram gbc giri thong tin chi bao thit nhét, dé théng bao cho UE vé kich ¢&

bang ma dugc xac dinh cta thong tin phan héi; hodc

néu tram gbc khong giri thong tin chi bao thir nhét t6i UE, tram gbc xac

dinh ring kich c& bang mi ciia thong tin phan hdi 14 kich c& bang ma th nhat.
Theo phuong an nay cua sang ché, tram gbc giri théng tin chi bao thir nhét
(tic 14, thong tin chi bao kich c& bang ma) té1 UE, dé thong bao cho UE vé kich c&
bang ma dugc xac dinh cia thong tin phan hdi. Kich ¢& bang mi ma 1a cia théng
tin phan hdi va duoc x4c dinh béi tram gbc 13 kich ¢& bang ma thit nhat hogc kich
c& bang m thur hai. Mot cach tiy chon, néu tram gdc x4c dinh rang kich c& bang
m3 ciia théng tin phan hdi 12 kich ¢& bang ma thtr nhét, tram gdc giri théng tin chi
béo thit nhat, dé thong bao cho UE vé kich ¢& bang mi thir nhat dugc xac dinh (tirc
13, théng tin chi bao thir nhit chi béo rang kich c& bang ma ma 13 cia théng tin
phan héi va dugc xac dinh béi tram gbc 13 kich c& bang ma tha nhét), sao cho UE
xé4c dinh, theo théng tin chi bao thir nhét, rang kich c¢& bing ma cla thong tin phan
hdi 14 kich c& bang m3 thi nhat. Néu tram gbc khong giri thong tin chi bao thir nhét
t6i UE, vi du, déi véi hé théng FDD, khi tram gbc gir, t6i UE, chi PDCCH so cép
dugc sir dung dé 14p lich PDSCH trén séng mang thanh phin so cip (tic 13,
PDCCH so cép khéng bao gdm thong tin chi béo thir nht), hodc ddi véi hé thong
TDD, khi tram gbc giti, t6i UE, chi PDCCH so cip dugc s dung dé lap lich
PDSCH trén séng mang thanh phan so cip va DAI=1 trong PDCCH so cAp (tirc 13,
PDCCH so cAp khong bao gdm théng tin chi bao th nhat), kich ¢& bang ma ma 1a
ciia théng tin phan hdi va duoc xac dinh béi tram gdc 1a kich ¢& bang ma thit nhat
(mot cach tuong tmg, néu UE khong thu théng tin chi bo thir nhét, UE mét cach

truc tiép xac dinh ring kich ¢& bang ma ctia théng tin phan héi 13 kich ¢& bang ma
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thir nhét).

Mt cach tity chon, déi véi cach thite chi bao cu thé ciia thong tin chi bao thu
nhat, c6 thé vién din t6i phan vé cach thirc chi bdo ciia théng tin chi bao thit nhét
trong cac phin mb ta vé x4c dinh kich c& bang ma cuia thong tin phan hdi béi UE
theo thong tin chi bao thir nhét. Céc chi tiét khéng duge mé ta lai & ddy lan nita.

Mot cach tity chon, trudce bude S204, phuong phap nay con bao g&‘)m:

tram gbc g thong tin chi béo thir hai, d& théng bao cho UE vé kich c&

 bang m3 duoc xac dinh cua thong tin phan héi; hoic

néu tram gbc khéng giri thong tin chi béo thit hai t6i UE, tram gbc xéac
dinh ring kich ¢& bang mé cla théng tin phan hdi 1 kich c& bang ma duge xac
dinh trudce, va kich ¢ bang ma duoc xac dinh trude 1a kich c¢& bang ma thir nhét
hoic kich c¢& bang ma thir hai.
Theo phuong 4n nay cua sang ché, tram gbc giri théng tin chi bao thit hai (tic
1a, théng tin chi bao kich ¢& bang ma) to1 UE, dé théng bao cho UE vé kich c&
bang ma dugc xac dinh cia thong tin phan hdi. Kich ¢ bang ma ma 1 cla théng
tin phan hdi va dugc xac dinh boi tram géc 1a kich c& bang ma tha nhét hoic kich
cd bang ma th{ hai. Mot cach tuy chon, néu tram géc xac dinh réng kich c& bang
ma clia thong tin phan hdi 12 kich ¢& bang ma thtt nhét, tram gbc g théng tin chi
bao thir hai, 4 théng bao cho UE v& kich ¢& bang mi thir nhat duge x4c dinh (tirc
13, thong tin chi bao thir hai chi bao rang kich ¢& bang ma ma 1 cuia théng tin phan
hdi va dugc xac dinh béi tram gdc 12 kich ¢& bang ma thi nhat), sao cho UE xéac
dinh, theo thong tin chi bao thir hai, rang kich c& bang mi ctia thong tin phan hdi 14
kich ¢& bang ma thir nhit. Néu tram gbc khong giri thong tin chi bao thir hai téi UE,
tram gbc x4c dinh ring kich c& bang ma clia thong tin phan héi 1a kich c& bang ma
duoc xac dinh trude, va kich ¢& bang ma dugce xac dinh trude 1a kich ¢& bang ma

tht nhét hoic kich ¢& bang mi thit hai.

Mbt cach tity chon, d6i véi cach thirc chi béo cu thé cia thong tin chi béo thir
hai, c6 thé vién dan t6i phén vé cach thitc chi bdo ciia théng tin chi béo thu hai

trong cac phin mé ta vé xac dinh kich c& bang ma cua théng tin phan hdi béi UE

-50-



31648

theo théng tin chi bao thir hai. Cac chi tiét khong duoc md ta & day 14n nira.
Mot cach tiy chon, trude budce S204, phuong phap nay con bao gbm:

tram géc giri théng tin chi bao thir nhét va thong tin chi bao thir hai,

thong bao cho UE vé kich ¢& bang ma dugc xac dinh ctia thong tin phan héi; hoic

néu tram gbc khéng giri thong tin chi bao thu nhét t6i UE, tram gbc xac
dinh ring kich c& bang ma cia thong tin phan hdi 14 kich ¢& bang ma thir nhat;
hoac

néu tram gbc khéng giri thong tin chi bao thir nhét t6i UE, tram gbc gt
théng tin chi bao thr hai, ¢ théng bao cho UE vé kich c& bang ma duoc x4c dinh

clia thong tin phan hdi; hodc

néu tram gbc khong giri thong tin chi bdo tht nhét hoic khong gui
thong tin chi bao thir hai t61 UE, tram gbc xac dinh rang kich ¢& bang ma ctia théng
tin phan hdi 12 kich c& bang ma thi nhét.

Theo phuong an nay cua sang ché, tram gbc giri théng tin chi béo thit nhét va
thong tin chi bdo th{ hai (tic 14, thong tin chi bdo kich c¢& bang mi) t6i UE, dé
thong bao cho UE vé kich ¢& bang mi duoc x4ac dinh cta thong tin phan héi. Mét
cach tuy chon, thong tin chi bao thu nhét 13 théng tin trong théng tin diéu khién
dudng xuéng. Vi du, théng tin chi béo thir nht 13 théng tin trong théng tin diéu
khién dudmg xubng dugc st dung dé 1ap lich khung con-dudng xubng trong tip
khung con duong xudng thir nhit. P6i véi cach thuc chi bao cu thé cua thong tin
chi bao thir nhét, c6 thd vién din t6i phan vé cach thic chi bao ctia thong tin chi
bao thir nhit trong cac phin mé ta vé xac dinh kich ¢& bang ma cta théng tin phan
hdi boi UE theo thong tin chi bao thir nhét. Cac chi tiét khéng duge md ta & day lan
nita. Mot cach tuy chon, thong tin chi bao thir hai la thong tin trong théng tin 14p
lich duong 1én dugc sir dung dé 1ap lich PUSCH. Vi duy, théng tin chi bao thir hai 1a-
théng tin chi bao trong kénh diéu khién (tic 13, thong tin trao quyén 14p lich duong
1én) dé 18p lich PUSCH ma dang duoc sir dung dé mang ACK/NACK va dit liéu
dudng 1én. Mt cach tuy chon, thong tin chi bao thir hai ¢6 thé chi bao kich c& bang

m3 bing cach sit dung trudng chi bao cia cia UL_DAI, truong chi béo cla
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UL _index, hodc bit dugc thém méi. Vi dy, théng tin chi bao thir hai ¢6 thé chi bao
kich c& bang m3 cua thong tin phan hdi bang cach sit dung mét bit dugc thém méi
hodc mot bit trong hai bit hién tai cdia UL_DAI, hoac cé thé chi bao cac kich c&
bang ma cua nhidu muc hon bang cach sir dung it nhét hai bit. Mot cach tiy chon,
théng tin phan tich cia méi trang thai cla trudong bit trong tmg dugc st dung dé
chi bao théng tin chi bdo thir nhét va théng tin chi béo thir hai dugc tao cu hinh
trude cho UE, sao cho khi thu thong tin chi bao thir nhét va/hoic thong tin chi bao
thir hai duge giri boi tram gbe, UE xac dinh, theo truong bit tuong tmg va théng tin
phan tich dugc tao cAu hinh trudc, kich ¢& bang ma ma 1a cua théng tin phan héi va

duoc chi bao béi tram goc.

Theo phuong 4n nay ciia sang ché, gia thiét ring théng tin chi bao thir nhat
dugc biéu dién bang cach sir dung hai bit, bén trang thai bit clia théng tin chi bao
thtr nhét 13 {00, 01, 10, 11}, va thong tin phén tich tuong mg mot cach riéng biét 1a
{kich c& bang ma thir nhit, kich ¢& bang ma thit nhét, kich ¢& bang ma thir hai,
kich ¢& bang m thtr hai}. Gia thiét ring théng tin chi bao thir hai duoc biéu dién
béng cach st dung mot bit, hai trang thai ctia mét bit mét cach riéng biét 1a {0, 1},
va thong tin phén tich tuong tng mét cach riéng biét 1a {kich c& bang mé thu nhét,
kich c¢& bang ma thir hai}. (1) Néu tram gbc xé4c dinh rang kich c& bang mi cla
théng tin phan hdi 1a kich c& bang ma thtt nhét, tram gbc g thong tin chi bao thir
nhét, dé thong bao cho UE veé kich c& bang ma dugc xac dinh cua thong tin phan
hdi. Mot cach tiy chon, trang thai cua hai bit 1a {00} va trang thai cia mdt bit la
{0}. (2) Néu tram gbc khong gl théng tin chi bao thur nhét t6i UE, tram gbc xac
dinh ring kich c& bang mé cua thong tin phan hbi 1 kich ¢& bang ma tht nhat. (3)
Néu tram gbc xac dinh rang kich ¢& bang ma cia thong tin phan hdi 1a kich c&
bang ma tht nhét, va tram gbc khong giri théng tin chi bao thit nhat téi UE, tram
gbc giri thong tin chi béo thir hai, d& théng béo cho UE vé kich ¢& bang mé dugc
xac dinh cia thong tin phan hoi. M6t cach tuy chon, trang thai cia mot bit 1a {0}.
(4) Néu tram gbc khong giri thong tin chi bao thir nhit hoic thong tin chi bao thir
hai téi UE, tram gbc xac dinh rang kich c& bang mi cta théng tin phan hdi 13 kich

cd bang ma thu nhét, va mdt cach tuong g, néu UE khéng thu théng tin chi bao
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thir nhit hodc théng tin chi bao thur hai, UE xac dinh rang kich c& bang ma cia
thong tin phan hdi 12 kich c& bang ma thir nhét (tic 13, kich c& bang ma dugc xac

dinh béi tram gbc 1a ddng nhit véi kich c& bang ma dugc xac dinh trén phia UE).

Mot cach tuy chon, hai trang thai bit cia mot bit c6 thé con duoc phén chia
dua trén kich c& bang ma thir nhat hoic kich c¢& bang m thtr hai dugce chi bao béi
théng tin chi bao thir nhét (mét cach tily chon, théng tin chi bao thit hai ¢ thé con
chi béo kich ¢& bang ma thir ba). Néu trang thai bit cia théng tin chi bao thi nhét
14 10, kich c¢& bang ma thir hai dugc chi bao (tirc 13, thong tin chi bao thir nhét chi
bao kich c& bang ma th{ hai) (mdt cach cu thé, kich c& bang ma thir hai 13 tuong
Umg v6i tip con thir hai). (1) Trong truong hop nay, néu trang thai bit ciia thong tin
chi bao thir hai 12 0, theo kich ¢& bang ma thir hai dugce chi bao bdi théng tin chi
b4o thir nhét, didu ndy chi bao ring kich ¢& bang ma ma 13 ciia théng tin phan héi
va duoc x4c dinh boi tram gbc 13 kich c& bang ma tht hai. (2) Trong trudng hop
ndy, néu trang théi bit cia théng tin chi bdo thir hai 12 1, diéu nay c6 thé chi bao
rang kich ¢& bang ma ma 14 cia thong tin phan hdi va duoc xac dinh boi tram gde
13 kich ¢& bang ma thir ba ma nho hon kich ¢& bang ma thir hai nhu 16n hon so véi
kich c& bang ma thua nhét. Kich c¢& bang ma thit ba dugc xac dinh theo sé luong
khung con dudng xubng duge chira trong tap con thir ba. Tap con thir ba c6 thé 1a
tap con cua tap con thir hai, va s6 luong khung con dudng xuéng dugc chua trong
tap con thir ba 1a lon hon so véi s6 luong khung con dudng xubng duogc chira trong
tap con thu nhét. Khung con dudng xubng duoc chira trong tap con thit ba 1a khac
v6i khung con dudng xubng trong tap con thi nhét. M6t cach tiy chon, tap con thir
ba c6 thé bao gﬁ‘)m tap con thu nhét, hoac ¢ thé trung mot phén voi tap con thur

nhét, hosic hoic tham chi khéng tring véi tip con thi nhat.

Mot cach tuy chon, thong tin chi bao thir hai c6 thé con chi bao kich c& bang
ma thi tu, va chi tiét 14 nhu sau: Tram gbc c¢6 thé khéng gui théng tin chi bao thu
nhét téi UE trong mét vai trudng hop, va kich ¢& bang mé cta thong tin phan hoi
c6 thé duge xac dinh theo hai giai phap trong truong hop nay. (1) Giai phap 1:
Tram gdc mdt cach truc tiép xac dinh rang kich c& bang ma ctia théng tin phan héi

12 kich c& bang ma thir nhét (kich c& bang ma dugc xac dinh béi tram gbc 1a dbng
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nhat vé6i kich ¢ bing ma dugc x4c dinh trén phia UE). (2) Giai phap 2: Tram goc
gtri thong tin chi bao thir hai, dé théng bao cho UE vé kich ¢ bang ma dugc xac
dinh cua thong tin phan hdi, sao cho UE xac dinh kich c& bang ma cta théng tin
phan hdi theo théng tin chi bao thir hai. Mt cach tuy chon, théng tin chi béo thu
hai c6 thé chi béo kich c& bang ma bang cach st dung trudmg chi bdo cia UL_DAI
truong chi bao ciia UL_index, hodc bit dugc thém méi. Vi dy, thong tin chi bao thir
hai c6 thé chi bao kich c& bang ma ctia thdng tin phan hdi bang cach st dung mot
bit duogc thém méi hodc mét bit trong hai bit hién tai cia UL_DALI hoac c6 thé chi
b4o céc kich c& bang ma ctia nhidu mirc hon bing cach sir dung it nhat hai bit. Mét
cach tuy chon, thong tin phén tich cia mdi trang thai clia truong bit twong ung
duoc s dung dé chi bao thong tin chi bao thit hai dugc tao cAu hinh trudc cho UE,
sao cho khi UE khéng thu thong tin chi bao thu nhét nhung thu théng tin chi bao
thir hai ma duoc giri béi tram gbc va duge st dung dé thong bao cho UE vé kich c&
bang mi ma 1a cua théng tin phan hdi va duoc x4c dinh béi tram gbe, UE co thé
x4c dinh kich c& bang ma cua thong tin phan hdi theo truong bit tuong Ung va
thong tin phan tich dugc tao cAu hinh trude. Vi dy, khi théng tin chi bao thi hai
duoc bidu dién bing cach sir dung mét bit, hai trang théi ctia mét bit mot cach riéng
biét 1a {0, 1}, va thong tin phén tich twong Ung mot cach riéng biét 1a {kich c&
bang ma thu nhét, kich ¢& bang mi thu tu}. Néu tram gbc xac dinh rang kich c&
bang ma cta théng tin phan hdi 1a kich c& bang ma thir nhat, tram gbc thiét 14p
trang thai cia mét bit trong théng tin 14p lich duong 1én (tuc 13, théng tin chi bao
thr hai) thanh 0. Dya trén thong tin duoc tao cAu hinh trudc, néu UE thu thong tin
chi bao thir hai, UE c¢é thé x4c dinh, theo thong tin chi bdo thir hai, ré:ng kich co
bang ma cta thong tin phan héi 1a kich ¢& bang m3 thi nhat.

Ngoai ra, theo phuong an nay cia sang ché, dé giai quyét vén dé ma UE va
tram gbc c¢6 cach hidu khong dong nhét vé kich c& bang ma cta théng tin phan hdi
do UE c6 thé bé 15 viéc phat hién kénh diéu khién, théng tin phan hdi dwoc ma héa
duoc xao tron béng cach sir dung cidc mi xao trén khac nhau, sao cho tram géc co
thé nhén biét, bing cach thuc hién xir ly giai x40 tron bang cach sir dung cac ma

x40 trén khac nhau, kich c& bang ma ma 12 cta thong tin phan hoi va dugc st dung
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khi UE m3 héa théng tin phan hdi. Theo cach nay, c6 thé tranh dugc véan & ring
tram gbc va UE c6 cach hidu khong ddng nhét vé kich c& bang ma cua thong tin
phan héi.

Mot cach tity chon, trude bude S204, phuong phap nay con bao gbm:

tram géc thuc hién x1r 1y giai x4o tron trén ma x4o tron thur nhét, va ma
X40 tron thu nhét duoc str dung béi UE dé xao tron thong tin phan hdi dugc ma hoa
khi duge xac dinh rang kich c& bang mé clia théng tin phén hdi 1a kich c& bang ma
thir nhét; hoic tram géc thuc hién xr 1y giai x4o trén trén ma xdo tron thi hai, va
m3 x40 trén thit hai duge st dung béi UE dé x4o tron théng tin phan héi duge ma
hoa khi duoc x4c dinh ring kich c& bang m3 ciia théng tin phan héi 12 kich c& bang
ma thir hai. Théng tin phan hdi dugc ma hoéa 14 thong tin thu dugc bing cach mi
héa théng tin phan héi béi UE theo kich ¢& bang ma. Do d6, tram gbc c6 thé nhan
biét, bang cach thuc hién xt 1y gidi x4o tron bang cach sir dung cac mi x4o tron
khac nhau, kich c¢& bang ma ma 1a cia théng tin phan hdi va dugc xac dinh boi UE,

sao cho UE va tram gbc duy tri cach hiéu ddng nhét vé kich c& bang ma.

FIG. 3 12 so d0 cu tric gian luoc ciia UE theo phuong 4n 1 cia sang ché.
Nhu duoc thé hién trén FIG. 3, UE 30 duoc dé xuét trong phuong 4n nay cé thé

bao gdm médun thu 301, médun xir Iy 302, va médun giri 303.
Mbdun thu 301 duge tao cAu hinh dé thu di liéu duong xudng.

Mobdun xir Iy 302 duoc tao cdu hinh dé: x4c dinh khung con dudng 1én duogc
sir dung dé phéan héi théng tin phan hdi tuong tmg véi dit lidu duong xubng, va xac
dinh tdp khung con duong xubng thir nhét dugc két hop véi khung con dudng 1én.
Dit liéu dudng xubng dugc thu nhan béi mdédun thu, tp khung con duong xudng
tht nhét bao gém tap con thur nhét va tap con thi hai, va tap con thu nhét 1a tap con
riéng cua tap con thir hai.

Moédun xr ly 302 con dugce tao chu hinh dé xac dinh kich c& bang mi cua
théng tin phan hdi. Kich c& bang ma 1a kich c& bang ma thu nhét hoic kich c&
bang ma th{ hai, kich c& bang ma tha nhét 13 trong mg vdi sé lugng khung con

dudng xubng dugc chira trong tdp con thir nhat, va kich ¢& bang ma thi hai 1a
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tuong Ung voi s6 luong khung con dudng xubng duoc chira trong tap con thi hai.
Mo6dun x1r ly 302 con dugc tao cAu hinh dé ma hoéa thong tin phan hdi theo
kich c& bang m4, @ thu dugc thong tin phan hdi duge ma héa.
Mbobdun xtr Iy 302 con duoc tao cAu hinh dé: 4nh xa thong tin phan hdi duoc
m3 hoéa t6i kénh chia sé dudng 1én vét 1y (PUSCH), va diéu khién modun gui 303
dé gir, trong khung con dudng 1én, thong tin phan hdi duge ma hoa bing cach sir
dung PUSCH.
Mbdun giri 303 duoc tao céu hinh dé giri thong tin phan hdi duge ma héa t6i
tram gdc trong khung con dudng 1én bang cach str dung PUSCH.
M6t cach tity chon, mddun xtt 1y dugc tao cAu hinh cy thé dé:
néu thong tin chi bao thu nhit duoc gii boi tram gbe duoc thu nhan, va
théng tin chi bo thir nhét chi b4o kich ¢& bang m thir nhét, xac dinh rang kich c&
bang ma cta thong tin phan hdi 12 kich c& bang ma thir nhit; hosc
néu thong tin chi bao thu nhét duoc g boi tram géc duoc thu nhan, va
thong tin chi bao thi nhét chi bao kich ¢& bang ma thir hai, xac dinh rang kich c&
bang ma cia thong tin phan hdi 12 kich ¢& bang ma thit hai; hodc
néu thong tin chi béo thu nhét khéng duoc thu nhan, xac dinh rang kich
c& bang ma ciia thong tin phan hdi 1 kich c& bang ma thir nhét.
Mot cach tuy chon, médun xir ly duoc tao cAu hinh cu thé dé:
néu théng tin chi bao thir hai dugc giri bdi tram gbc duoc thu nhén, va
thong tin chi béo thir hai chi bo kich c& bang mi thir nhét, xac dinh réng kich c&
bang ma cua thong tin phan hdi 12 kich c& bang ma thir nhit; hodc
néu thong tin chi bao thir hai duoc gin béi tram géc duoc thu nhén, va
théng tin chi béo thir hai chi bao kich ¢& bang ma thir hai, xac dinh rang kich c&
bang ma cta thong tin phan hdi 12 kich ¢& bang ma thit hai; hodc
néu théng tin chi bao thir hai khong dugc thu nhén, xac dinh rang kich

cd bang ma cia thong tin phan hdi 12 kich ¢& bang ma dugc x4c dinh trudc, trong
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do6 kich ¢& bang ma dugc xac dinh trudce 14 kich ¢& bang ma thir nhét hoic kich c&
bang ma thir hai.
Mot cach tuy chon, moédun xir 1y dugc tao cAu hinh cu thé dé:

néu thong tin chi bao thir nhét va théng tin chi bao thir hai ma duge gui
béi tram gbc duoc thu nhéan, va thong tin chi bao tha nhét va thong tin chi bao thi
hai chi bo kich c¢& bang ma thir nhét, xac dinh rang kich c¢& bang ma ciia thong tin
phan hdi 14 kich c¢& bang ma thit nhat; hozc

néu théng tin chi bao thir nhit va théng tin chi béo thir hai ma dugc gir
bédi tram géc duogc thu nhén, va théng tin chi bao thi nhét va thong tin chi bao thur
hai chi bao kich c& bang ma thir hai, xac dinh rang kich ¢& bang mi ctia thong tin
phan hdi 12 kich c& bang ma thi hai; hodc

néu théng tin chi bao thir nhit khéng dugc thu nhén, xac dinh rang kich
c& bang ma cia thong tin phan hdi 12 kich ¢ bang ma thit nht; hodc

néu théng tin chi bdo thi nhit khong dugc thu nhan, nhung théng tin
chi bao thir hai dugc thu nhén, xac dinh ring kich c& bang ma cua théng tin phan
hdi 14 kich c& bang ma thir nhit hoic kich ¢& bang ma thir hai duge chi bao béi
thong tin chi bao thir hai; hoac

néu thong tin chi bio thir nhit va thong tin chi béo thir hai khéng dugce
thu nhén, xac dinh ring kich c¢& bang ma cia thong tin phan hdi 1a kich ¢& bang ma
th{ nhat.

Mot cach tiy chon, médun thu duoc tao cAu hinh cu thé dé thu, trong khung
con dudng xubng duoc lap lich bsi tram gbc, dir liéu duong xubng. Khung con
dudng xudng duoc 14p lich béi tram gbc chu thanh tap khung con dudng xubng thir
hai, va tap khung con duong xudng thir hai 1 tip con cta tip khung con dudng
xubng thir nhét.

Mobdun xu ly duogc tao cAu hinh cu thé dé:

néu tap khung con dudng xubng thir hai 13 tap con ciia tap con thiz nhét,

xé4c dinh rang kich c¢& bang ma ctia thong tin phan hdi 14 kich ¢& bang ma thir nhét;
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hoac

néu tap khung con duong xudng thir hai chi bao gém khung con duong
xubng ma nam trong tap con thr hai va khéng thude vé tap con thir nhét, xac dinh
rang kich c& bang ma cia thong tin phan hdi 14 kich ¢& bang ma thir nhét hoic kich
cd bang ma thir hai; hodc

néu tip khung con dudng xubng thir hai bao gbm khung con dudng
xubng trong tap con thit nhét va khung con dudng xubng ma nim trong tap con thir
hai va khéng thudc vé tap con thir nhit, va tap khung con dudng xubng thir hai
khong bao gbm khung con duong xudng ngoai tap con thu nhét va tap con thit hai,
x4c dinh ring kich c& bang mé ciia théng tin phan héi 1 kich ¢& bang ma thi hai.

M0ot cach tuy chon, modun xir ly con duoc tao cAu hinh dé:

néu kich c& bang ma 12 kich ¢& bang mé thir nhit, x40 trén thong tin

phan hoi dugc ma hoa bang cach sir dung mé x4o tron thir nhat; hodc

néu kich c& bang ma 1 kich ¢& bang ma thir hai, x40 tron théng tin phan

hoéi duoc mi héa bang cach s dung ma x4o tron thir hai.
Mot cach tiy chon, mddun xir ly con dugce tao cau hinh dé:

néu kich c& bang ma 12 kich c& bang mé thir nhat, m héa théng tin
phan héi theo kich ¢& bang mi thir nht, & thu dugc théng tin phan héi dugc ma
héa thir nhat; x4c dinh hé sb ty 18 thir nhat dugc tao cAu hinh bi tram géc, va xéc
dinh sé luong ky tu thir nhat theo hé sb ty 1& th nhat, trong d6 s lugng ky tu thu
nhét 12 sb luong ky tu ma can duogc chiém gilr dé anh xa thong tin phan hdi duge
mé hoéa thir nhét t6i PUSCH; va 4nh xa théng tin phan hdi dwoc ma hoa thir nhat téi
PUSCH theo sb leong ky tu th nhét; hoic

mo6dun x1r ly con duoc tao cAu hinh dé:

néu kich ¢& bang ma 12 kich ¢& bang ma thr hai, ma héa thong tin phan
hdi theo kich ¢& bang ma th hai, @& thu dugc thong tin phan héi dugc ma héa thu
hai; xac dinh hé ) ty 1€ thir hai dugc tao cAu hinh béi tram géc, va x4c dinh s6

luong ky tu thtt hai theo hé s ty 16 thit hai, trong d6 sb luong ky tu th hai 14 sb
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luong ky tu ma can dugc chiém gitt & 4nh xa thong tin phan héi duoc ma hoa thir
hai t61 PUSCH; va anh xa thong tin phan hdi duoc ma héa thir hai téi PUSCH theo

sb luong ky tu thi hai.

Mot cach tuy chon, modun thu con duge tao cAu hinh d: thu thong tin diéu
khién duong xubng dugc giri béi tram gbc; va thu, trong khung con dudng xubng
duoc 1ap lich béi tram gbe, di liéu dudng xudng theo théng tin diéu khién duong

xuodng.

Thong tin chi bao thu nhét 13 théng tin trong thong tin diéu khién duodng

xuodng.

Mot cach tuy chon, thong tin chi bdo thir hai 14 thong tin trong thong tin 1ap
lich duong 1én dugc sir dung dé lap lich PUSCH.

UE theo phuong 4n nay co thé dugc tao cAu hinh dé thuc hién giai phap k¥
thuat trong phuong an 1 cia phuong phap truyén thong tin phan hdi néu trén trong
hé théng truyén théng trong séng ché. Céc nguyén tic thuc hién va cac hiéu qua k§

thuét cua no 1a tuong tu nhau, va cac chi tiét khong dugc mo ta lai & day 14n nita.

FIG. 4 14 so dd céu tric gian luoc ciia UE theo phuong 4n 2 cla sang ché.
Nhu dugc thé hién trén FIG. 4, UE 40 dugc dé xuét trong phuong 4n ndy co6 thé
bao gdm bd xir Iy 401 va bd nhé 402. UE 40 c6 thé con bao gdm b giao dién dix
lidu 403, va bd giao dién dir liéu 403 c6 thé duge két ndi téi bo xit Iy 401. BS giao
dién dir liéu 403 duogc tao cAu hinh dé thu/ guri dir liéu hodc thong tin, va bd nhé 402
duoc tao cAu hinh @ luu trit 1énh thuc thi. Khi UE 40 chay, by xir ly 401 truyén
thong véi bd nhé 402, va bd xtr 1y 401 goi ra 1énh thuc thi trong bo nhd 402, dé
thuc hién giai phéap k¥ thuét trong phuong 4an 1 cua phuong phap truyén théng tin
phan hdi néu trén trong hé théng truyén théng. Cac nguyén tic thuc hién va cac
hiéu qua k¥ thuét ciia n6 1a tuong tur nhau, va céac chi tiét khong duge mo ta lai &
day 14n nita. Mbdun xir 1y 302 néu trén ¢6 thé duge thuc hién béi bd xur Iy 401.
Mbdun giri 303 néu trén va médun thu 301 néu trén co6 thé duge thuc hién bdi bo
giao dién dir liéu 403, hodc co thé duoc thuc hién béi bo thu phat, bd truyén, bo thu,

hodc loai tuong tu.
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FIG. 5 14 so d6 céu trac gian luge cia tram gbc theo phuong 4n 1 ctia sang ché.
Nhu duoc thé hién trén FIG. 5, tram gbc 50 duoc dé xuit trong phuong an nay cé

 thé bao gdm médun giri 501, médun xit ly 502, va mddun thu 503.

Mbdun giri 501 duoc tao cAu hinh @& giri dir liéu duong xubng téi thiét bi

nguoi dung (UE).

Moédun xir 1y 502 duoc tao ciu hinh dé xac dinh khung con dudng 1én duoc st
~ dung @& thu théng tin phan hdi ma dugc gl bsi UE va tuong tmg véi dir liéu
dudng xubng. Dit lidu dudng xubng duoc giri bdi modun giri, tap khung con dudng
xubng thir nhat dugc két hop véi khung con dudng 1én bao gbm tap con thir nhét va

tap con thr hai, va tép con thu nhét 13 tip con riéng cua tap con thi hai.

Moédun xit ly 502 con duoc tao cAu hinh @ xac dinh kich c& bang ma cia
thong tin phén hdi. Kich c¢& bang mi 1a kich ¢& bang ma thir nhét hoic kich ¢&
bang ma thir hai, kich c& bang ma thu nht 14 tuong tmg vdi sb luong khung con
dudng xubng duoc chira trong tip con thir nhét, va kich c¢& bang mi th{ hai 1a

tuong tmg véi sb luong khung con dudng xubng dugc chira trong tip con thir hai.

Modun thu 503 duge tao ciu hinh dé thu, trong khung con duong 1én theo
kich c& bang ma ma la cta théng tin phan hoi va duoc xac dinh béi médun xir 1y,
théng tin phan hdi ma duoc giti béi UE va dugc 4nh xa t6i kénh chia sé duong 1én
vat ly (PUSCH).

Mot cach tuy chon, mddun giri con duoc tao cAu hinh @ gui thong tin chi bao
thir nhét, d thong bao cho UE vé kich c¢& bang m3 dugc xac dinh clia théng tin
phan hoi; hodc

néu médun gui khong gt théng tin chi bdo thi nhét t6i UE, moédun xit
1y x4c dinh ring kich c& bang m3 cla thong tin phan hdi 14 kich ¢& bang ma thir
nhit.

Mot cach tuy chon, mddun giri con duoc tao cAu hinh dé gt thong tin chi bao
tht hai, dé thong bao cho UE vé kich ¢& bang ma duoc xac dinh ctia thong tin phan

hoi; hoac
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néu modun giri khong giri thong tin chi bao thir hai téi UE, médun xit ly

xé4c dinh rang kich c& bang ma ctia thong tin phan hdi 12 kich c& bang ma dugc xac

dinh trudc. Kich ¢& bang ma dugc xac dinh trude 1a kich c& bang ma thir nhét hodc
kich c& bang ma thir hai.

Mot cach tuy chon, moédun giri con du’qc tao cAu hinh dé g thong tin chi bao

thir nhit va théng tin chi béo thir hai, @ théng bao cho UE vé kich c& bang ma

duoc xac dinh cua thong tin phan hdi; hodc

néu moédun gii khong giri thong tin chi bao thir nhét t6i UE, mbédun xir
ly x4c dinh rang kich c& bang ma cua thong tin phan héi 14 kich ¢& bang ma tht
nhét; hodc

néu mddun giri khong giri thong tin chi bao thi nhat t6i UE, médun gir
gui théng tin chi bao thir hai, dé théng bao cho UE v& kich c& bang ma duogc xac
dinh cia théng tin phan hdi; hoic

néu modun gii khong giri thong tin chi béo thu nhit hodc khéng giri
thong tin chi bdo th{ hai téi UE, modun xir ly xac dinh rang kich c¢& bang mi cia
thong tin phan hdi 1a kich c¢& bang ma thi nhat.

Mot cach tuy chon, mddun xi ly con duoc tao cAu hinh dé:

thuc hién x ly giai xao tron trén ma x40 tron thu nhét, trong d6 ma xao
tron thir nhéit duoc st dung béi UE &8 x40 tron thong tin phan hdi dugc ma héa khi
dugc xac dinh ring kich c¢& bang ma clia thong tin phan hdi 12 kich ¢& bang ma thir

nhét; hodc
thue hién xir Iy giai x4o tron trén ma x4o tron tht hai, trong 46 mé xao
tron thir hai duoc sir dung boi UE dé x4o tron théng tin phan hdi dugc ma hoa khi
duoc x4c dinh ring kich ¢& bang mi clia théng tin phén hdi 12 kich c& bang ma thir
hai.
Thong tin phan hdi dugc mi hoa 13 théng tin thu dugc bang cach ma hoa
thong tin phan hdi boi UE theo kich ¢& bang ma.

Mot cach tuy chon, médun guri con dugc tao chu hinh dé: giri thong tin didu
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khién duong xudng t6i UE, va gii dit liéu dudng xubng t61 UE trong khung con

dudng xudng duoc 14p lich bai tram gbe.

Théng tin chi bao thir nhit 13 théng tin trong théng tin diéu khién duong

xuodng.

Mot céach tuy chon, thong tin chi bao thir hai 1a thong tin trong théng tin 14p
lich dudmg 1én dugc sir dung dé 1ap lich PUSCH.

Tram géc theo phuong an nay cé thé duoc tao cAu hinh dé thuc hién gidi phap
ky thuit trong phuong an 2 cua phuong phap truyén thong tin phan hdi néu trén
trong hé théng truyén théng trong sang ché. Céc nguyén tic thuc hién va cac hiéu
qua k¥ thuat cia né 1a tuong tu nhau, va céc chi tiét khong dugc mé ta lai & day lan

nira.

FIG. 6 12 so db céu trac gian lugc cia tram gdc theo phuong 4n 2 clia séng ché.
Nhu dugc thé hién trén FIG. 6, tram gbc 60 duoc dé xuét trong phuong 4n nay c6
thé bao gdm bé xir Iy 601 va bd nhé 602. Tram gbe 60 c6 thé con bao gém bd giao
dién di liéu 603, va bd giao dién dir lidu 603 c6 thé dugc két nbi téi bo xir 1y 601.
B6 giao dién dir 1iéu 603 duoc tao cAu hinh dé thu/gtri dit liéu hodc théng tin, va b
nhé 602 duoc tao cAu hinh dé luu trit 1énh thuc thi. Khi tram gdc 60 chay, bd xir ly
601 truyén théng v6i bo nhG 602, va bd xur ly 601 goi ra 1énh thuc thi trong bd nhé
602, dé thuc hién giai phap k¥ thuét trong phuong 4n 2 ciia phuong phéap truyén
théng tin phan hdi néu trén trong hé théng truyén théng. Cac nguyén tic thuc hién
va cac hiéu qua k¥ thuét cia nd 1a tuong tu nhau, va céc chi tiét khong dugc mo ta
lai & day lan nira.

B6 nhé 602 luu trit chuong trinh. M6t cach cu thé, chuong trinh c6 thé bao
gém ma chuong trinh, va ma chuong trinh bao gbm lénh vén hanh may tinh. Mot
cach tuy chon, bé nhg 602 co thé bao gém bd nhé truy nhap ngAu nhién (random
access memory, RAM), va c6 thé con bao gdm bo nhé bt bién (non-volatile

memory), vi du, it nhit mdt bo nhé dia tir.

B giao dién dir liéu 603 bao gém bo guri/thu.
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Mo6dun x1r 1y 502 néu trén co thé duoc thuc hién béi bo xir Iy 601. Modun giri
501 néu trén va mddun thu 503 néu trén c6 thé dugc thuc hién boi bd giao dién dit
liéu 603, hodc c6 thé dugc thuc hién bdi bo thu phat, bo truyén, bd thu, hoic loai

tuong tu.

Theo phuong 4n nay cua sang ché, bo xir ly c6 thé 1a b xir Iy muc dich chung,
bao gébm bd xir ly trung tim (Central Processing Unit, CPU), bd xir ly mang
(Network Processor, NP), va loai tuong tu; hodc co thé 12 bd xir ly tin hiéu )
(DSP), mach tich hop img dung cu thé (ASIC), mang cdng kha trinh dang truong
(FPGA), thanh phan logic kha trinh khac, cdng roi rac, thanh phan logic tranzito,
hoac thanh phan phén cimg rdi rac.

Ngudi ¢é hiéu biét trung binh trong linh vuc k¥ thuit c6 thé hiéu ring tit ca
hodic mét vai budc cia phuong phap theo cac phuong 4n néu trén cé thé duoc thuc
hién b6i phin cing lién quan chi din chuong trinh. Chuong trinh c6 thé duoc luu
trit trong phuong tién luu trit doc duoc boi may tinh. Khi chuong trinh chay, cac
budc clia cac phuong phap theo phuong 4n cia sang ché duoc thuc hién. Phuong
tién luu trir néu trén bao gdm: phuong tién bat ky ma c6 thé luu trit m3 chuong

trinh, nhu ROM, RAM, dia tir, hoac dia quang.

Cubi cing, luu ¥ ring cac phuong an néu trén chi nhim muc dich mb ta cac
giai phép k¥ thuét ciia sang ché, ma khéng 1am giéi han sang ché. Mic du sang ché
dugemd ta chi tiét cé vién din t6i cac phuong 4n néu trén, ngudi 6 hiéu biét trung
binh trong linh vuc k§ thuat s& hidu ring ho c6 thé thuc hién cac cai bién dbi véi
céac giai phap k¥ thut dugc mo ta trong cac phuong an néu trén hodc c6 thé tao ra
c4c thay thé tuong dwong dbi véi mot vai hoic tAt ca dic diém k¥ thuat cia chung,
ma khong nim ngoai pham vi ciia cac giai phap k¥ thuit cia cac phuong an cua

sang ché.
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YEU CAUBAO HO
1. Phuong phép truyén théng tin phan hdi trong hé théng truyén théng, bao gbm:
thu, béi thiét bi ngudi dung (UE), dit liéu duong xudng;

xac dinh, béi UE, khung con dudng 1én dé phan hoi théng tin phan hdi trong
g v6i dit liéu dudong xudng;

xac dinh tdp khung con dudong xubng thir nhit duoc két hop véi khung con
duong lén; va

xac dinh, boi UE, kich c& bang ma cta thong tin phan héi, trong d6 kich c&
bang ma cua thong tin phan hdi 14 kich c& bang ma thir nhét hoic kich ¢& bang ma
thir hai;

khi kich c& bang mai la kich c& bang ma thu nhét, ma héa, boi UE, thong tin
phan hgi theo kich c& bang ma tha nhét, dé thu duoc thong tin phan héi duoc ma
hoa thir nhét, va xac dinh, béi UE, s6 luong ky tu thir nht theo hé s ty 1& thir nhét,
trong d6 sb lwong ky tu thir nhat chi bao s6 luong ky tu ma s& duoc chiém giit khi
thong tin phan hdi dugc ma hoa thir nhét duoc anh xa téi kénh chia sé duong 1én
vat ly (PUSCH); va g

khi kich c& bang ma 13 kich c& bang ma thr hai, ma hoéa, béi UE, thong tin
phan héi theo kich c¢& bang mi thi hai, dé thu nhén théng tin phan héi duoc mi hoéa
thir hai, va xac dinh, béi UE, ) hoong ky tu thit hai theo hé sb ty 1€ thi hai, trong
d6 sb luong ky tu thir hai chi béo sb lwong ky tu ma s& dugce chiém gift khi théng
tin phan hdi dugc ma hoéa thir hai dugc anh xa té1 PUSCH; va

trong d6 hé sb ty 1é thir nhat va hé sb ty 18 thit hai dugc tao cau hinh doc 14p.

2. Phuong phap theo diém 1, trong d6 tap khung con dudng xubng thir nhit bao
gbm tap con thir nhat va tap con thit hai, kich c& bang ma thi nhéit 13 twong tmg véi
sé luong khung con dudng xudng dugc chira trong tap con thir nhét, va kich c&
bang ma tht hai la tuong tmg vé1 sé luong khung con dudng xubng duogc chira

trong tip con thir hai, va trong d6 phuong phép nay con bao gbm:
x4c dinh, bdi UE, it nhit mot khung con dwong xudng theo sb6 séng mang
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hodc s6 khung con, trong d6 khung con dudng xubng thudc vé tap con thir nhat

hoac tép con th hai.
3. Phuong phép theo diém 2, trong d6:

it nhat mét khung con dudng xubng dugc xac dinh d4u tién theo sb séng mang

mién tAn sb va sau d6 theo s6 khung con mién thoi gian. -
4. Phuong phép theo diém 2, trong d6:

s6 lugng cia cac khung con dudng xudng trong tap con thir nhét khéng nhiéu

hon ngudng s6 luong bit bao xac nhan/pht nhén (ACK/NACK); hoac

sb luong cia cac khung con dudng xubng trong tap con thir hai 1a nhiéu hon

ngudng s6 luong bit ACK/NACK.  ~

5. Phuong phap theo diém 2, trong do tap con thit nhét 13 tip con riéng cia tip con
thir hai, hodc tap con thir nhit tring mét phan véi tip con thi hai.

6. Phuong phép theo diém 1, con bao gbm:
thu, boi UE, thong tin chi bdo thir nhét dugc gt béi tram géc;

trong do budc xac dinh, béi UE, kich ¢& bang ma cua théng tin phan hdi bao
gém:

khi théng tin chi bao thi nhat chi béo kich ¢& bang ma thi nhét, xac dinh, béi
UE, ring kich c& bang mi ciia thong tin phan hdi 13 kich ¢& bang ma thir nhét; va

khi théng tin chi bao tha nhét chi bao kich c& bang ma th\t hai, x4c dinh, béi
UE, ring kich c& bang ma cia thong tin phan hoi 14 kich c& bang ma thi hai.
7. Thiét bi truyén thong tin phan hdi, bao gom:

mot hoac nhiéu bo xur ly, va

phuong tién luu trit khéng chuyén tiép duogc tao cdu hinh dé luu trir cac 1énh
chuong trinh;

trong do, khi dugc thuc thi béi mét hoac nhiéu bd xir ly, cac 1énh chuong trinh
khién cho thiét bi:
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thu dit liéu dudng xudng;

x4c dinh khung con dudng 1én dé phan hdi théng tin phan héi turong tmg vai
dir liéu dudng xudng;

xac dinh tap khung con duong xubng thir nhat dugc két hop véi khung con
dudng lén;

x4c dinh, kich c& bang ma cia thong tin phan héi, trong d6 kich c& bang ma
cia thong tin phan hdi 14 kich c& bang ma thir nhat hodc kich c& bang ma thwr hai;

khi kich c& bang ma 1a kich c& bang ma thir nhét, ma hoa théng tin phan hdi
theo kich c& bang ma thir nhét, dé thu nhan théng tin phan hdi dwgc ma héa thu
nhét, va xac dinh sé luong ky tu thit nhat theo hé sb ty 1¢ thi nhat, trong d6 sb
luong ky tu thir nhat chi bdo sé lugng ky tw ma s& duoc chiém giir khi thong tin
phan hdi duoc ma hoa thir nhit dugc 4nh xa téi kénh chia sé¢ dudng lén vat ly
(PUSCH); va _

khi kich ¢& bang mi 1a kich c¢& bang ma thir hai, md héa thong tin phan héi
theo kich c& bang ma thi hai, dé thu nhéan théng tin phan hdi dugc ma hoa thit hai,
va x4c dinh s luong ky tur thi nhét theo hé s6 ty 1é thit hai, trong d6 s6 luong ky tu
thit hai chi bao sb luong ky tu ma s€ duoc chiém gifr khi thong tin phan hoi duge
ma héa thir hai duoc anh xa té1 PUSCH; va

trong d6 hé sb-ty 18 thir nhét va hé sb ty 18 thit hai dugc tao céu hinh doc lap.
8. Thiét bi theo diém 7, trong d6 tip khung con dudng xubng thtr nhét bao gbém tap
con thir nhit va tap con thir hai, kich ¢& bang ma thu nhét tuong tmg véi sé luong
khung con dudng xubng dugc chira trong tap con thir nhét, va kich c& bang ma thir
hai tuong tmg v6i sb lugng khung con dudng xubng duoc chira trong tap con thu
hai; va

trong do6 khi dugc thuc thi béi mét hoac nhiéu bd xu ly cac 1énh chuong trinh
con khién cho thiét bi:

x4c dinh it nhat moét khung con dudng xubng theo sé séng mang hoic sb

khung con, trong do it nhét mét khung con dudng xudng thudc vé tap con thir nhét
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hodc tap con thir hai.
9. Thiét bi theo diém 8, trong 4o it nhat mot khung con duong xuéng trudc tién
duoc xé4c dinh theo sb séng mang mién tin s6 va sau d6 1a theo sd khung con mién
thoi gian.
10. Thiét bi theo diém 8, trong do:

sé luong cia cac khung con dudng xudng trong tap con thir nhit khong nhiéu
hon ngudng ) luong bit bao xac nhan/phu nhan (ACK/NACK); hodc

sb luong cia cac khung con dudng xubng trong tap con thit hai 1a nhiéu hon
ngudng sb luong bit ACK/NACK.
11. Thiét bi theo diém 8, trong d6 tip con thir nhét 12 tip con riéng ctia tip con thir
hai, hodc tap con thir nhit tring mot phan vdi tap con thit hai.
12. Thiét bi theo diém 7, trong d6 khi dwoc thuc thi boi mét hodc nhidu bé xir 1y
cac 1énh chuong trinh con khién cho thiét bi:

thu théng tin chi bao thit nhét dugc giri béi tram gbc;

trong d6 khi théng tin chi bio thir nhét chi bao kich c& bang ma thi nhét,
budc xac dinh kich c& bang ma clia théng tin phan hdi con bao gdm xac dinh rang
kich ¢& bang ma ciia thong tin phan hdi 1a kich c& bang ma thi nhét; va

trong d6 khi thong tin chi bao thir nhat chi bao kich ¢& bang ma th{t hai, buée
xéc dinh kich c& bang ma cua théng tin phan hdi con bao gbm xac dinh rang kich
c& bang ma cua thong tin phan hdi 12 kich ¢& bang mi thir hai.
13. Phuong Phép truyén thong tin phan hdi trong hé théng truyén thong, bao gdm:

giri, béi tram gbe, dit liéu duong xubng t6i thiét bi nguoi dung (UE);

x4c dinh, béi tram gbc, khung con dudng 1én dé thu théng tin phan héi tir UE,
trong d6 khung con duong 1én tuong Umg véi dir lieu duong xubng, va tap khung

con dudng xudng thir nhét duoc két hop véi khung con dudng 1én;

xé4c dinh, béi tram gbc, kich c& bang ma ciia thong tin phan hdi, trong d6 kich

c& bang m3 cua théng tin phan hdi 13 kich ¢& bang ma thir nhét hoic kich ¢& bang
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ma th hai;

khi kich c& bang ma la kich c& bang ma thi nhét, tao cdu hinh, bdi tram géc,
hé s6 ty 1& thir nhit cho UE sir dung dé x4c dinh s& lugng ky tu thi nhét, va thu,
b&i tram gdc theo sb lugng ky tur thir nhét va kich ¢& bang ma thi nhét, thong tin
phan héi; va

khi kich c¢& bang mai 1a kich c& bang ma tht hai, tao c4u hinh, boi tram gdc, hé
sb ty 1& thr hai cho UE st dung dé x4c dinh s6 lwong ky tu th hai, va thu, béi tram
gbc theo sb luong ky tu thi hai va kich c¢& bang ma thi hai, thong tin phan hoi.
14. Phuong phap theo diém 13, con bao gom:

giri, boi tram gbc, thong tin chi bao thi nhét dén UE, trong d6 thong tin chi
béo tht nhét chi bao kich ¢ bang ma thtr nhét hosc kich ¢& bang ma th{ hai.
15. Phuong phép theo diém 13, trong d6 tap khung con dudng xudng thir nhét bao
gdm tap con th& nhét va tip con thir hai, kich ¢& bang mi thu nhét twong (mg véi
s6 luong khung con duong xudng duge chira trong tip con thir nhét, va kich ¢&
bang ma thtr hai tvong tmg véi sb luong khung con dudng xudng dugc chia trong
tap con thir hai; va

trong do:

sb luong cac khung con duong xudng trong tap con thir nhét khéng nhiéu hon
ngudng sb luong bit bao xac nhan/pht nhan (ACK/NACK); hodc

s6 luong céac khung con dudng xudng trong tap con thit hai 14 16n hon ngudng
s luong bit ACK/NACK.
16. Phuong phép theo diém 15, trong dé tip con thir nhét 13 tip con riéng cua tap
con thtt hai, hodc tAp con thir nhét tring mdt phan véi tip con thir hai.
17. Thiét bi truyén thong tin phan hdi, bao gdm:

mét hoic nhiéu bo xt Iy, va

phuong tién luu trit khong chuyén tiép dugc tao cu hinh dé luu trir cac lénh

chuong trinh;
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trong d6, khi dugc thuc thi bé1 mét hodc nhiéu bd xr ly, cac 1énh chuong trinh
khién cho thiét bi:

giri dir liéu duong xubng t6i thiét bi nguoi dung (UE);

xac dinh khung con dudng 1én dé thu théng tin phan hdi tir UE, trong d6
khung con duong 1én tuong tng véi dir liéu dudng xubng, va tap khung con duong
xubng thtr nhit dugc két hop vai khung con dudng 1én;

x4c dinh kich ¢& bang ma cua thong tin phan hdi, trong d6 kich c& bang mi 13
kich ¢& bang m3 th nhit hozc kich ¢& bang ma thit hai;

khi kich c& bang ma 12 kich c& bang ma thir nhat, tao cu hinh hé s6 ty 18 thir
nhét cho UE st dung dé xé4c dinh sb lwong ky tu thir nhat, va thu thong tin phan héi,
theo s6 luong ky tur thi nhat va kich c& bang ma thtt nhét; va

khi kich c& bang ma 1a kich c& bang ma thtr hai, tao cAu hinh hé sé ty 1€ th
hai cho UE st dung d& xac dinh s6 luong ky tu thi hai, va thu théng tin phan hoi,
theo s luong ky tir th hai va kich c¢& bang m4 tht hai.
18. Thiét bi theo didm 17, trong d6 khi dugc thyc thi boi mét hodc nhidu bd xir ly
c4c 1énh chuong trinh con khién cho thiét bi:

gtri théng tin chi bdo thir nhét t&i UE, trong d6 thong tin chi béo thir nhat chi
bao kich ¢& bang ma thir nhit hoic kich ¢& bang ma thir hai.
19. Thiét bi theo didm 17, trong d6 tap khung con dudng xudng thi nhat bao gdm
tdp con thtr nhét va tip con thtr hai, kich c¢& bang m3 thw nhét twong tmg voi sb
lugng khung con duong xudng dugc chta trong tap con thit nhét, va kich c& bang
m3 th hai tuong tng véi sé luong khung con duong xubng duoc chia trong tap
con th hai; va

trong do:

sd luong khung con duong xubng trong tap con thir nhét khéng nhiéu hon
ngudng sb luong bit bao xac nhan/phi nhan (ACK/NACK); hozic

sd lugng khung con dudng xubng trong tip con thir hai 13 nhiéu hon ngudng
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s6 luong bit ACK/NACK.

20. Thiét bi theo diém 19, trong d6 tap con thir nhat 12 tip con riéng cla tap con thir

hai, hoac tap con thu nhét trung mot ph.;?ln véi tap con th hai.
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Thiét bi ngudi ding UE thu dir lidu dudng xubng

}

UE xéc dinh khung con dudng 1én duge st dung aé phwn hdi théng
tin phan héi twong ung v6i dif ligu dudng xuong, va xac dinh tip
khung con dudng xudng thir nhit dugc két hop véi khung con
dudng lén

!

UE xéc dinh kich 3 bang mé cua thong tin phan hdi, va kich c&
bang mi 13 kich c& bang ma thir nhét hogc kich c& bang m thir hai

N\

!

UE m# hoa thong tin phan hoi theo kich c& bang md, dé thu duoc
thong tin phan hdi duge ma héa

I

UE énh xa thong tin phan hdi duge mi héa 161 kénh chia s¢ dudng
lén vat ly (PUSCH), va giri thong tin phan hdi duge ma héa téi tram
gbc trong khung con dudmg Ién bang céch sit dung PUSCH

FIG 1
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Tram gbc giri dit ligu dudng xubng toi thiét bi ngudi dung (UE)

l

Tram gbc xéc dinh khung con dudng 1én duoc sir dung dé thu
théng tin phan hdi ma dugc giri bsi UE va tuong Gng véi dir ligu
duong xudng

!

Tram gbc xdc dinh kich c& bang ma ciia thong tin phan héi, va
kich ¢& bang mi 13 kich c& bang ma thir nhat hofc kich c& bang
ma thir hai

!

Tram gc thu, trong khung con dudng 1én theo kich ¢ bang ma
dugce x4c dinh ciia théng tin phan hoi, thong tin phan hoi ma dugc

~_, S201

~_ S202

~_ S203

$204
giri boi UE va duge 4nh xa t6i kénh chia sé dudng 1én vat 1y ™~
(PUSCH)
FIG 2
UE
- . _— A i 30
Madun thu Médun xir ly Madun giri ~
301 302 303
FIG. 3

-72-



31648

3[1‘\
UE
B¢ giao dién Bo xir Iy Bo nhé 40
dir liéu I~
403 401 402
FIG. 4
Tram géc
Modun giri Modun xir Iy Mo6dun thu 50
™~
501 502 503
FIG §
Tram gbc
Bg giao dién I A 60
dir liéu B§ xir ly B§ nhé g
603 601 602
FIG. 6

-73-





