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(21) 1-2020-04415

(57) Sang ché dé xuat phuong phap va thiét bi truyén thong tin, va phuong tién
luu trit doc duge bang may tinh. Phuong phap ndy bao gém cac bude: nhan bao
hiéu 16p cao hon va thong tin diéu khién duong xuéng; lan lugt x4c dinh, dua trén
bao hiéu 16p cao hon va thong tin diéu khién dudng xudng nay, tai nguyén thoi
gian - tan s twong Gng v4i thong tin yéu cau lap lich (Scheduling Request - SR)
va tai nguyén thoi gian - tan sd tuong tng véi thong tin yéu cau lip tu dong lai
(Hybrid Automatic Repeat reQuest - HARQ); va gtri thong tin SR nho str dung tai
nguyén thoi gian - tan sb thir nhat, va giri thong tin HARQ nho st dung tai nguyén
thoi gian - tin s6 thir hai, trong d6 tai nguyén thoi gian - tan sé thir nhat 1a mot
phan cia tai nguyén thoi gian - tan sd twong ing véi thong tin SR va khong chong
v6i tai nguyén thoi gian - tan sb thir hai trong mién thoi gian, va tai nguyén thoi
gian - tan s6 th hai 13 tai nguyén thoi gian - tan sd trong tmg v6i thong tin HARQ;
hodc giri thong tin HARQ nhd sir dung tai nguyén thoi gian - tan s tuong Gng
voi1 thong tin HARQ, trong d6 thong tin SR 1a khong duoc giri. Theo cac gidi phap
k¥ thuat theo sang ché, thi yéu cau vé do tré ctia thong tin HARQ 1a ¢6 thé dugc
bao dam, hoic thdi gian dé truyén thong tin SR 14 c6 thé dugc bao dam, tirc 1a

thoi gian dé giri thong tin SR 1a dwoc tinh dén.
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Linh vuc ki thuat dwoc dé cap

Sang ché lién quan dén linh vuc truyén théng, cu thé hon, 1a d& cap dén
phuong phép va thiét bi truyén thong tin, va phuong tién luu trit doc dugce bang méay
tinh.

Tinh trang k§ thuét ciia sang ché

Trong mang truyén thong, thi kénh diéu khién duwong 1én c6 thé dong thoi gui
thong tin yéu cau lap lich (Scheduling Request - SR) va thong tin yéu cau lap tu
dong lai (Hybrid Automatic Repeat reQuest - HARQ) trén tai nguyén mién thoi gian.

N6i chung, thiét bi diu cubi dy tinh ring trong mot khe (slot), thi ky hi¢u
ghép kénh phan chia theo tan sd tryc giao (Orthogonal Frequency Division
Multiplexing - OFDM) tuong ung v6i tai nguyén thoi gian - tan s6 ma c6 thé mang
théng tin SR 1a khac v6i ky hiéu ghép kénh phan chia theo tan sd truc giao
(Orthogonal Frequency Division Multiplexing - OFDM) tuong tng véi tai nguyén
thoi gian - tin s6 ma c6 thé mang théng tin HARQ. Tai nguyén thoi gian - tan sd
danh cho thong tin SR va tai nguyén thoi gian - tan sé danh cho thong tin HARQ 1a
c¢6 thé chdng nhau hoan toan (cu thé 13, théng tin SR va thong tin HARQ ¢6 cuing ky
hiéu bét diu va chiu dai thoi gian) trong mién thoi gian, hodc c6 thé chong nhau
mot phan (cu thé 13, thong tin SR va thong tin HARQ c6 ky hiéu bit dau hogc chiéu
dai thoi gian khac nhau) trong mién thoi gian.

Khi tai nguyén thoi gian - tdn s6 tuong tmg véi thong tin SR va tai nguyén
thoi gian - tan sb twong ing véi thong tin HARQ chdng nhau hoan toan trong mién
thoi gian, thi theo gidi phap k¥ thuit da biét, thong tin SR va thong tin HARQ 1a
duge giri dong thoi trén tai nguyén thoi gian - tan sé twong Gmg voi théng tin SR
hodc tai nguyén thoi gian - tin sd twong tmg vé6i thong tin HARQ. Khi tai nguyén
thoi gian - tn sb tuong tng v6i thong tin SR va tai nguyén thoi gian - tan sd twong
ung véi thong tin HARQ chdng nhau mot phan trong mién thoi gian, néu thong tin
SR va thong tin HARQ dugc giri dong thoi trén tai nguyén thoi gian - tan sd tuong

mg v6i thong tin SR, thi do tré xir ly va do tré truyén ctia UE (User Equipment -
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thiét bi nguoi ding) khong thé dugc thod min trong qué trinh truyén thong tin
HARQ. Néu thong tin SR va thong tin HARQ dugc gui ddng thoi trén tai nguyén
thoi gian - tin s6 trong tng véi thong tin HARQ, thi trong mot s6 trudng hop, viéc
nhan thong tin SR 1a bi trd, va thoi gian dé thiét bi nguoi dung thu thap tai nguyén

duong 1én 1a bi kéo dai.

Ban chit ky thuit ciia sing ché

Sang ché dé xuét phuong phap va thiét bi truyén thong tin, va phuong tién luu
trit doc dugc bing may tinh, dé dam bao d¢ tré truyén dbi voi thong tin HARQ hodc
¢6 tinh thém dén thoi gian giri SR.

Theo khia canh tht nhét, sang ché dé xuét phuong phép truyén thong tin, va
phuong phép nay bao gdm céc budc: nhan thong tin didu khién duong xubng hoic
béo hiéu 16p cao hon; 14n luot xéc dinh, dya trén thong tin diéu khién dudng xudng
va bao hiéu 16p cao hon nay, tai nguyén thoi gian - tan s tuong ung vé6i thong tin
yéu cau l4p lich (Scheduling Request - SR) va tai nguyén thoi gian - tan s tuong
mg v6i théng tin yéu cau lip tu dong lai (Hybrid Automatic Repeat reQuest -
HARQ), trong do tai nguyén thoi gian - tan sd twong ng voi thong tin SR va tai
nguyén thoi gian - tin sd twong tmg vé6i thong tin HARQ nay 1a chéng nhau mot
phan trong mién thoi gian; va glri thong tin SR va thong tin HARQ nay nho st dung
tai nguyén thoi gian - tan sd tuong ung véi thong tin HARQ nay; hodc gui thong tin
SR nho st dung tai nguyén thoi gian - tin s6 thi nhét, va gt thong tin HARQ nho
sir dung tai nguyén thoi gian - tan s tht hai, trong d6 tai nguyén thoi gian - tan sd
thir nhat 12 mot phan cia tai nguyén thoi gian - tan sb tuwong Gmg vé6i thong tin SR va
khong chdng vé6i tai nguyén thoi gian - tan s6 thtr hai trong mién thoi gian, va tai
nguyén thoi gian - tin s6 thir hai 12 tai nguyén thoi gian - tan sd twong tmg v6i thong
tin HARQ; hodc tai nguyén thoi gian - tan s6 thir nhét 1a tai nguyén thoi gian - tin sd
twong Umg v6i thong tin SR, va tai nguyén thoi gian - tan s6 thtr hai 13 mot phan cua
tai nguyén thoi gian - tan sé twong g v6i thong tin HARQ va khong chdng véi tai
nguyén thoi gian - tan s thir nhét trong mién thoi gian; hodc giri thong tin HARQ
nho sir dung tai nguyén thoi gian - tan sb twong tng véi thong tin HARQ, trong d6
théng tin SR 14 khong duoc gui.

Theo giai phap k§ thuat néu trén, khi tai nguyén thoi gian - tan sd mang thong
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tin HARQ va tai nguyén thoi gian - tan s6 mang thong tin SR chdng nhau mot phan
trong mién thoi gian, thi yéu cau vé do tré ciia thong tin HARQ (vi du, thoi gian xir
Iy cta thiét bi ddu cudi hodc do trd truyén cia thong tin HARQ) 1a c6 thé duge bao
dam, hoic thoi gian truyén thong tin SR ¢6 thé duoc bao dam.

Theo mdt cach thirc thuc hién kha thi, budc gii thong tin SR nho st dung tai
nguyén thoi gian - tin s6 thir nhat, va budc gl thong tin HARQ nhd st dung tai
nguyén thoi gian - tin s6 thir hai 12 bao gdm céc bude: khi tai nguyén thoi gian - tan
s6 twong ung voi thong tin SR 1a sém hon, trong mién thoi gian, so véi tai nguyén
thoi gian - tin sé tuong tmg voi thong tin HARQ, thi gui thong tin SR nho str dung
tai nguyén thoi gian - tAn sb th@r nhit, va gui thong tin HARQ nho st dung tai
nguyén thoi gian - tan s6 thir hai.

Theo giai phéap k§ thuat néu trén, néu tai nguyén thoi gian - tan s6 mang thong
tin SR 1a dugc gri s6m hon, trong mién thoi gian, so véi tai nguyén thoi gian - tan sb
mang thong tin HARQ), thi thong tin SR cé thé duge gii nho st dung mét phan (ma
khong chong véi tai nguyén HARQ trong mién thoi gian) cla tai nguyén thoi gian -
tAn sb twong Ung véi thong tin SR, hodc thong tin HARQ ¢6 thé dugc giri nho sir
dung mot phan (ma khong chdng véi tai nguyén SR trong mién thoi gian) cia tai
nguyén thoi gian - tin sb twong ung v6i thong tin HARQ. Theo céach nay thi thoi
gian truyén cia thong tin SR 1a c6 thé duge bao dam, hodc do trd xir ly dé thiét bi
déu cubi xtr Iy hodc tao ra thong tin HARQ, hodc do tré truyén cua thong tin HARQ,
1a ¢6 thé dugc bao dam.

Theo mot cach thire thuc hién kha thi, budc gii thong tin SR nho st dung tai
nguyén thoi gian - tin s6 thir nhét, va budc giri thong tin HARQ nho st dung tai
nguyén thoi gian - tan s6 thit hai 1a bao gdm cac bude: khi tai nguyén thoi gian - tan
s6 twong ng v6i thong tin SR 1a mudn hon, trong mién thoi gian, so v6i tai nguyén
thoi gian - tAn s twong ting véi thong tin HARQ, thi gtri thong tin SR nho sir dung
tai nguyén thoi gian - tin s6 thu nhit, va gui thong tin HARQ nho st dung tai
nguyén thoi gian - tan s6 thi hai.

Theo giai phap k¥ thuét néu trén, néu tai nguyén thoi gian - tan s6 mang thong
tin SR 1a dugc gri mudn hon, trong mién thoi gian, so véi tai nguyén thoi gian - tan
s6 mang thong tin HARQ, thi thong tin SR c6 thé dugc giri nho sir dung mét phan

(ma khong chdng véi tai nguyén HARQ trong mién thoi gian) clia tai nguyén thoi

3

3/38



45685

gian - tan s6 turong tmg v6i thong tin SR, hodc thong tin HARQ ¢6 thé dugc giri nho
st dung mot phan (ma khong chdng véi tai nguyén SR trong mién thoi gian) cta tai
nguyén thoi gian - tdn sd twong ung véi thong tin HARQ. Theo cach nay thi thoi
gian truyén cia thong tin SR 1a ¢ thé dugc bao dam, hodc do tré xtt ly dé thiét bi
d4u cubi xir 1y hodc tao ra thong tin HARQ, hodc do tr& truyén cia thong tin HARQ,
1a ¢6 thé dugce bao dam.

Theo mot cach thic thuc hién kha thi, budc gui thong tin SR va théng tin
HARQ nay nho str dung tai nguyén thoi gian - tan s twong tng véi thong tin HARQ
nay 14 bao gdm budc: khi tai nguyén thoi gian - tan sd twong Gng véi thong tin SR 1a
mudn hon, trong mién thoi gian, so v6i tai nguyén thoi gian - tan sb twong tng voi
thong tin HARQ, thi gui thong tin SR va thong tin HARQ nho st dung tai nguyén
thoi gian - tin sb twong ing v6i thong tin HARQ.

Theo giai phap k¥ thuét néu trén, néu tai nguyén thoi gian - tan s6 mang thong
tin SR 1a dugc gui mudn hon, trong mién thoi gian, so voi tai nguyén thoi gian - tan
s6 mang thong tin HARQ, thi thong tin HARQ va thong tin SR ¢6 thé dugc giri nhy
st dung tai nguyén thoi gian - tan s6 tuwong tmg véi thong tin HARQ, dé bao dam do
tr& truyén cua thong tin HARQ.

Theo mot cach thirc thue hién kha thi, budc gui thong tin SR va thong tin
HARQ nay nho sir dung tai nguyén thoi gian - tan s twong tng véi thong tin HARQ
nay 1a bao gdbm budc: khi tai nguyén thoi gian - tan s twong Gng véi thong tin SR 1a
hoan toan bao gdm hozc hoan toan duge bao gbm trong tai nguyén thoi gian - tan sb
tuong tng voi thong tin HARQ trong mién thoi gian, thi gii thong tin SR va théng
tin HARQ nho stir dung tai nguyén thoi gian - tn sb twong tng vé6i thong tin HARQ.

Theo mdt cach thirc thuce hién kha thi, budc gui thong tin HARQ nho sir dung
tai nguyén thoi gian - tan sb twong tmg véi thong tin HARQ, trong d6 thong tin SR
la khéng dugc gtri, 1a bao gdm bude: khi tai nguyén thoi gian - tan sb twong tng véi
thong tin SR 1a sém hon hodc mudn hon, trong mién thoi gian, so véi tai nguyén thoi
gian - tin s6 tuong Ung véi thong tin HARQ, thi giri thong tin HARQ nho st dung
tai nguyén thoi gian - tan sd tuong tmg vé6i thong tin HARQ, trong dé thong tin SR
1a khong dugc gui.

Theo giai phap k¥ thuét néu trén, khi tai nguyén thoi gian - tan s6 mang thong

tin HARQ va tai nguyén thoi gian - tan s6 mang thong tin SR la chdéng nhau mot
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phén trong mién thoi gian (trong d6 tai nguyén thoi gian - tdn sb tuong Gmg véi
thong tin SR 1a sém hon hodc mudn hon, trong mién thoi gian, so véi tai nguyén thoi
gian - tan sb twong Ung v6i thong tin HARQ), néu thong tin SR khong duoc gui, thi
dong théi cua thiét bi nguoi dung UE c6 thé duoc don gian hoa va sy phuc tap xu ly
¢6 thé dugc giam.

Theo mot cach thirc thyc hién kha thi, bude giri thong tin HARQ nho sir dung
tai nguyén thoi gian - tan sb twong Ung v&i thong tin HARQ, trong do thong tin SR
1a khong dugce gui, 1a bao gbm budc: khi tai nguyén thoi gian - tan sd twong ung véi
thong tin SR 1a hoan toan bao gdm hoic hoan toan dugc bao gbm trong tai nguyén
thoi gian - tan s6 tuong ng véi thong tin HARQ trong mién thoi gian, thi giri thong
tin HARQ nho sir dung tai nguyén thoi gian - tan sb tuong Umg v6i thong tin HARQ,
trong d6 thong tin SR 1a khong dugc gui.

Theo giai phap k§ thudt néu trén, khi tai nguyén thoi gian - tan sé mang thong
tin HARQ va tai nguyén thoi gian - tan s mang thong tin SR 1a chéng nhau mot
phin trong mién thoi gian (trong d6 tai nguyén thoi gian - tan sd danh cho thong tin
HARQ 1a bao gdm hoic duoc bao gbm trong tai nguyén thoi gian - tan sd danh cho
thong tin SR), néu thong tin SR khong duoc giri, thi dong théi cua thiét bi ngudi
ding UE ¢6 thé dugc don gian hod va sy phurc tap xir Iy ¢6 thé dugc giam.

Theo mot cach thire thuc hién kha thi, bude giri thong tin SR nho st dung tai
nguyén thoi gian - tAn sb thu nhat, va budc giri thong tin HARQ nho st dung tai
nguyén thoi gian - tin s6 thit hai 12 bao gdm cac budc: khi tai nguyén thoi gian - tan
s6 twong ung voi thong tin SR st dung kénh diéu khién duong 1én dinh dang 0, thi
gtri thong tin SR nho st dung tai nguyén thoi gian - tan s tht nhéit, va gii thong tin
HARQ nho sir dung tai nguyén thoi gian - tan sd tht hai, trong d6 tai nguyén thoi
gian - tn s6 tha nhit 12 mot phan cia tai nguyén thoi gian - tan sb tuong ung voi
thong tin SR va khong chdng véi tai nguyén thoi gian - tdn s6 thr hai trong mién
thoi gian, va tai nguyén thoi gian - tAn s thir hai 1a tai nguyén thoi gian - tan s
twong ung véi thong tin HARQ; hodc khi tai nguyén thoi gian - tan sb twong ung véi
thong tin HARQ 1a dugc giri nho st dung kénh diéu khién dudng lén dinh dang ngén,
thi giri thong tin SR nhd str dung tai nguyén thoi gian - tan s thtr nhat, va gii thong
tin HARQ nh¢ sir dung tai nguyén thoi gian - tan s6 thi hai, trong d6 tai nguyén thoi

gian - tan sb thir nhét 13 tai nguyén thoi gian - tan sb twong ng véi thong tin SR, va
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tai nguyén thoi gian - tan s6 tha hai 12 mot phan cia tai nguyén thoi gian - tan sd
tuong trng véi thong tin HARQ va khong chdng vdi tai nguyén thoi gian - tan sb thi
nhAt trong mién thoi gian.

Theo giai phap k¥ thuat néu trén, thi thong tin SR hodc thong tin HARQ 1a co
thé dugc glri nho st dung mot phan ctia tai nguyén thoi gian - tan s6 ma st dung
kénh didu khién dudng lén dinh dang 0, d& bao dim rang khong c6 thong tin nao bi
mat.

Theo mdt cach thirc thuc hién kha thi, viéc tai nguyén thoi gian - tan sb tuong
rng v&i thong tin SR va tai nguyén thoi gian - tan sd twong tng voi thong tin HARQ
chdng nhau mot phan trong mién thoi gian 12 bao gbm viéc: tai nguyén thoi gian -
tan sd twong ung véi thong tin SR va tai nguyén thoi gian - tan sd tuong ung véi
thong tin HARQ duoc dit trong cung khe trong mién thoi gian.

Theo khia canh thu hai, sang ché dé xuét phuwong phép truyén thong tin.
Phuong phép nay bao gdm céc bude:

gui thong tin didu khién duong xudng hodc bao hiéu 16p cao hon; tao ciu
hinh tai nguyén thoi gian - tdn sb tuong Umg véi thong tin yéu cau lap lich
(Scheduling Request - SR) va tai nguyén thoi gian - tan s tuong tng véi thong tin
yéu ciu lap tw dong lai (Hybrid Automatic Repeat reQuest - HARQ), trong do tai
nguyén thoi gian - tan sb tuong Gmg v6i thong tin SR va tai nguyén thoi gian - tan sd
twong g v&i thong tin HARQ nay la chdng nhau mot phan trong mién thoi gian; va
nhén théng tin SR va thong tin HARQ nay nho sir dung tai nguyén thoi gian - tan sb
tuong tmg v6i thong tin HARQ nay; hodc nhén thong tin SR nho st dung tai nguyén
thoi gian - tin sb thw nhét, va nhan thong tin HARQ nh¢ st dung tai nguyén thoi
gian - tan s6 thit hai, trong d6 tai nguyén thoi gian - tan sb thir nhit 12 mot phan coa
tai nguyén thoi gian - tdn sb tuong tng véi thong tin SR va khong chdng véi tai
nguyén thoi gian - tan s thir hai trong mién thoi gian, va tai nguyén thoi gian - tan
sb thir hai 13 tai nguyén thoi gian - tan sd tuong tng véi thong tin HARQ; hodc tai
nguyén thoi gian - tAn sb thir nhit 1a tai nguyén thoi gian - tan sb tuong ung voi
thong tin SR, va tai nguyén thoi gian - tan s6 thir hai 12 mot phan ctia tai nguyén thoi
gian - tin sb tuong tmg véi thong tin HARQ va khong chdng véi tai nguyén thoi
gian - tan s6 thtt nhét trong mién thoi gian; hodc nhan thong tin HARQ nho sir dung
tai nguyén thoi gian - tan sb twong tmg v6i thong tin HARQ, trong dé thong tin SR
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1a khéng duogc nhan.

Theo giai phap ky thuat néu trén, khi tai nguyén thoi gian - tan sd mang théng
tin HARQ va tai nguyén thoi gian - tan s6 mang thong tin SR chdng nhau mot phan
trong mién thoi gian, thi yéu clu vé d0 tré cua thong tin HARQ (vi du, thoi gian xir
ly ctia thiét bi diu cudi hoic do tré truyén cta théng tin HARQ) 1a ¢c6 thé duoc bao
dam, hodc thoi gian truyén thong tin SR ¢ thé dugc bao dam.

Theo mét cach thitc thuc hién kha thi, budc nhén thong tin SR nho sir dung
tai nguyén thoi gian - tAn s6 thar nhit, va budc nhan thong tin HARQ nhd sir dung tai
nguyén thoi gian - tan s tht hai 12 bao gdm céc budc: khi tai nguyén thoi gian - tan
sb twong tng voi thong tin SR 1a sém hon, trong mién thoi gian, so v6i tai nguyén
thoi gian - tan sd twong tmg vé6i thong tin HARQ, thi nhén thong tin SR nhd st dung
tai nguyén thoi gian - tAn s6 thtt nhat, va nhan thong tin HARQ nho st dyung tai
nguyén thoi gian - tan s6 thir hai.

Theo giai phap k¥ thuét n€u trén, néu tai nguyén thoi gian - tan s6 mang thong
tin SR 1a s6m hon, trong mién thoi gian, so v6i tai nguyén thoi gian - tan s6 mang
thong tin HARQ, thi thong tin SR c6 thé dugc nhan nhd st dung mot phﬁn (ma
khong chong véi tai nguyén HARQ trong mién thoi gian) cua tai nguyén thoi gian -
tin sb tuong ung véi thong tin SR, hodc théng tin HARQ ¢6 thé duoc nhan nho sir
dung mot phan (ma khong chdng véi tai nguyén SR trong mién thoi gian) cua tai
nguyén thoi gian - tan sé twong tmg v6i thong tin HARQ. Theo cach nay, thi thoi
gian truyén cua thong tin SR hodc do tré truyén ciia thong tin HARQ 1a ¢6 thé dugc
bao dam.

Theo mdt cach thtrc thuc hién kha thi, budc nhén thong tin SR nho st dung
tai nguyén thoi gian - tin s tht nhét, va bude nhan thong tin HARQ nho st dung tai
nguyén thoi gian - tan sd thu hai 12 bao gdm céc bude: khi tai nguyén thoi gian - tan
s6 twong g v6i thong tin SR 1a mudn hon, trong mién thoi gian, so véi tai nguyén
thoi gian - tan s twong ting v6i théng tin HARQ, thi nhén thong tin SR nho st dung
tai nguyén thoi gian - tdn s thir nhit, va nhan thong tin HARQ nhd st dung tai
nguyén thoi gian - tan s6 thi hai.

Theo giai phap k¥ thuat néu trén, néu tai nguyén thoi gian - tan s6 mang thong
tin SR 12 muodn hon, trong mién thoi gian, so voi tai nguyén thoi gian - tan sé mang

thong tin HARQ, thi thong tin SR c6 thé dugc nhan nhd sir dyng mot phan (ma
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khong chdng véi tai nguyén HARQ trong mién thoi gian) cla tai nguyén thoi gian -
tan sd tuong tmg v6i thong tin SR, hodc thong tin HARQ ¢6 thé duoc nhan nho st
dung mot phan (ma khong chdng véi tai nguyén SR trong mién thoi gian) cua tai
nguyén thoi gian - tdn sb twong ung véi thong tin HARQ. Theo céach nay thi thoi
gian truyén ctia thong tin SR 1a ¢6 thé dugc bao dam, hodc do tré xur ly dé thiét bi
du cubi xir 1y hodc tao ra thong tin HARQ, va do tré truyén cua thong tin HARQ, 1a
c6 thé dugce bao dam.

Theo mot cach thirc thue hién kha thi, bude nhén thong tin SR va thdng tin
HARQ nay nho st dung tai nguyén thoi gian - tan sd twong ung véi thong tin HARQ
nay la bao gbm buéc: khi tai nguyén thoi gian - tan sd twong Gng voi thong tin SR 1a
mudn hon, trong mién thoi gian, so v6i tai nguyén thoi gian - tan sb tuong tmg véi
thong tin HARQ, thi nhén thong tin SR va thong tin HARQ nho sir dung tai nguyén
thoi gian - tan sb twong ng véi thong tin HARQ.

Theo giai phéap k¥ thuat néu trén, néu tai nguyén thoi gian - tan sd mang thong
tin SR 12 muon hon, trong mién thoi gian, so véi tai nguyén thoi gian - tin s6 mang
thong tin HARQ, thi thong tin HARQ va thong tin SR ¢6 thé duoc nhan nho st dung
tai nguyén thoi gian - tdn sb tuwong tng voi thong tin HARQ, dé bao dam do tré
truyén ciia thong tin HARQ.

Theo mot cach thitc thuc hién kha thi, budc nhén thong tin SR va thong tin
HARQ nay nho st dung tai nguyén thoi gian - tn sd twong ung véi thong tin HARQ
nay 14 bao gdm bude: khi tai nguyén thoi gian - tan s6 twong Gng voi thong tin SR 1a
hoan toan bao gdm hodc hoan toan dugc bao gbm trong tai nguyén thoi gian - tan sb
tuong Ung véi thong tin HARQ trong mién thoi gian, thi nhan thong tin SR va théng
tin HARQ nho st dung tai nguyén thoi gian - tn s twong tng véi thong tin HARQ.

Theo mot cach thite thue hién kha thi, budc nhan thong tin HARQ nho st
dung tai nguyén thoi gian - tan s6 twong ung véi thong tin HARQ, trong do6 thong tin
SR 1a khong dugce nhén, 1a bao gdm budc: khi tai nguyén thoi gian - tan sb tuong
g v6i thong tin SR 13 sém hon hodc mudn hon, trong mién thoi gian, so vdi tai
nguyén thoi gian - tan sb twong tng voi thong tin HARQ, thi nhan thong tin HARQ
nho st dung tai nguyén thoi gian - tan s twong tng voi thong tin HARQ, trong d6
thong tin SR 1a khong dugc nhén.

Theo giai phap k¥ thuét néu trén, khi tai nguyén thoi gian - tan sd mang thong
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tin HARQ va tai nguyén thoi gian - tan s mang thong tin SR 1a chdng nhau mot
phan trong mién thoi gian (trong d6 tai nguyén thoi gian - tan sé twong tng véi
thong tin SR 1a s6m hon hodc mudn hon, trong mién thoi gian, so véi tai nguyén thoi
gian - tan sb tuong g véi thong tin HARQ), néu thong tin SR khong dugc nhan, thi
dong théi cua thiét bi nguoi ding UE c6 thé duoc don gian hoa va sy phtrc tap xir Iy
¢6 thé dugc giam.

Theo mét cach thic thuc hién kha thi, budc nhan thong tin HARQ nho st
dung tai nguyén thoi gian - tan s twong tng véi thong tin HARQ, trong d6 thong tin
SR 1a khéng dugc nhan, 1a bao gdm bude: khi tai nguyén thoi gian - tan sb twong
g v&i thong tin SR 13 hoan toan bao gdm hoic hoan toan dugc bao gdm trong tai
nguyén thoi gian - tdn s twong ung véi thong tin HARQ trong mién thoi gian, thi
nhan thong tin HARQ nho sir dung tai nguyén thoi gian - tan sb twong ng véi thong
tin HARQ, trong d6 thong tin SR 13 khong dugc nhan.

Theo giai phap k§ thuat néu trén, khi tai nguyén thoi gian - tan s6 mang thong
tin HARQ va tai nguyén thoi gian - tan s6 mang thong tin SR 1a chéng nhau mot
phin trong mién thoi gian (trong d6 tai nguyén thoi gian - tan s6 danh cho thong tin
HARQ 1a bao gdm hoic duge bao gdm trong tai nguyén thoi gian - tan sb danh cho
thong tin SR), néu théng tin SR khong dugc nhan, thi dong thdi ciia thiét bi nguoi
dung UE c6 thé dugc don gidn hoa va sy phirc tap xir 1y ¢6 thé dugc giam.

Theo mdt cach thirc thue hién kha thi, bude nhén thong tin SR nho st dung
tai nguyén thoi gian - tin s6 thir nhat, va budc nhan thong tin HARQ nho sir dung tai
nguyén thoi gian - tan sb thi hai 12 bao gdm cac bude: khi tai nguyén thoi gian - tan
s6 twong mg véi thong tin SR sir dung kénh diéu khién duong 1én dinh dang 0, thi
nhan thong tin SR nho st dung tai nguyén thoi gian - tn s thir nhat, va nhan thong
tin HARQ nho str dung tai nguyén thoi gian - tan sb tht hai, trong d6 tai nguyén thoi
gian - tAn s6 thu nhit 14 mot phan cua tai nguyén thoi gian - tan sb twong g véi
théng tin SR va khong chdng véi tai nguyén thoi gian - tn sb tht hai trong mién
thoi gian, va tai nguyén thoi gian - tan sb tht hai 1a tai nguyén thoi gian - tan sb
tuong tmg v6i thong tin HARQ; hodc khi tai nguyén thoi gian - tan s twong ng véi
thong tin HARQ str dung kénh diéu khién duong 1én dinh dang 0, thi nhén thong tin
SR nho sir dung tai nguyén thoi gian - tan s6 thit nhét, va nhan thong tin HARQ nhd

stir dung tai nguyén thoi gian - tAn s tht hai, trong d6 tai nguyén thoi gian - tan s6
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thtr nhit 1a tai nguyén thoi gian - tdn s twong ing véi thong tin SR, va tai nguyén
thoi gian - tin s6 thtt hai 1a mot phan ctia tai nguyén thoi gian - tan sd twong g véi
théng tin HARQ va khong chdng véi tai nguyén thoi gian - tn sb thir nhét trong
mién thoi gian.

Theo giai phap k§ thudt néu trén, thi thong tin SR hodc thong tin HARQ la ¢6
thé duoc glri nho st dung mot phén cua tai nguyén thoi gian - tan sd ma st dung
kénh didu khién duong 1én dinh dang 0, dé bao dam rang khong c6 thong tin nao bi
mat.

Theo mot cach thirc thuc hién kha thi, viéc tai nguyén thoi gian - tan sb tuong
rng v6i thong tin SR va tai nguyén thoi gian - tan sb tuong tng v6i thong tin HARQ
chdng nhau mét phan trong mién thoi gian 14 bao gém viéc: tai nguyén thoi gian -
tan sd twong ng véi thong tin SR va tai nguyén thoi gian - tan sd twong tng véi
thong tin HARQ dugc dat trong cung khe trong mién thoi gian.

Theo khia canh thtt ba, sang ché dé xuét thiét bi truyén thong tin. Thiét bi nay
c6 thé 1a thiét bi diu cudi, hodc c6 thé 1a con chip trong thiét bi ddu cudi. Thiét bi
ndy ¢6 thé bao gdm don vi xir I va don vi thu phat. Khi thiét bi nay 1a thiét bi dau
cudi, thi don vi xtt 1y c6 thé 1a bo xir ly, va don vi thu phat c6 thé 1a b thu phat.
Thiét bi d4u cubi nay co thé con bao gém don vi luu trir, va don vi luu trlt nay co thé
14 b6 nhé. Pon vi luu trit dwoc tao cAu hinh dé luu gitt chi dan, va don vi xir 1y thuc
thi chi din duoc luu gitt & don vi luu trir, dé thiét bi du cudi nay thuc hién phuong
phép theo bét ky trong sb khia canh thi nhét hodc nhitng cach thirc thuc hién cua
khia canh thir nhét. Khi thiét bi nay la con chip trong thiét bi dau cudi, thi don vi xir
ly c6 thé 12 bd x ly, va don vi thu phat c6 thé 1a giao dién vao/ra, chan, mach, v.v..
Pon vi xit Iy nay thuc thi chi dn dugc luu giit & don vi luu trit, dé thiét bi dau cudi
nay thuc hién phuong phéap theo bét ky trong s khia canh thi nhét hodc nhitng cich
thirc thuc hién ctia khia canh tht nhat. Don vi luu trit nay ¢6 thé 1a don vi luu trix (vi
dy, thanh ghi hodc bd dém) bén trong con chip, hodc c6 thé 1a don vi luu trit (vi du,
bd nhd chi doc hodc bd nhé truy cap ngau nhién) duge dit bén ngoai con chip nay va
nim trong thiét bi dau cubi nay.

Theo khia canh thit tu, séng ché dé xuét thiét bi truyén théng tin. Thiét bi nay
6 thé 1a thiét bi mang, hodc c6 thé 1a con chip trong thiét bi mang. Thiét bi nay c6

thé bao gdm don vi xit Iy va don vi thu phat. Khi thiét bi nay 1a thiét bi mang, thi don
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vi xir Iy ¢6 thé 1a bd xir Iy, va don vi thu phat ¢6 thé 1a bd thu phat. Thiét bi mang
nay co thé con bao gém don vi luu trit, va don vi luu trit nay co thé 12 bd nhd. Pon
vi Iwu trir duoc tao cAu hinh dé luu gt chi din, va don vi xtt 1y thyc thi chi dan duoc
lwu gitt 6 don vi luu tri, dé thiét bi mang nay thuc hién phuwong phap theo bat ky
trong sd khia canh tht hai hodc nhitng cach thitc thuc hién cta khia canh thir hai.
Khi thiét bi nay 1a con chip trong thiét bj mang, thi don vi xtt 1 ¢6 thé 1a b xtr Iy, va
don vi thu phat co thé 1a giao dién vao/ra, chan, mach, v.v.. Don vi xtt Iy nay thuc thi
chi din dugc luu gitt & don vi luu trit, dé thiét bi mang nay thyc hién phuong phap
theo bat ky trong s6 khia canh thtt hai hodc nhimg cach thirc thuc hién cua khia canh
thr hai. Don vi luu trit nay c6 thé 1a don vi luu trit (vi du, thanh ghi hoac bd dém)
bén trong con chip, hodc ¢o thé 1a don vi luu trit (vi du, bd nhé chi doc hodc bd nhé
truy cap ngau nhién) dugc dit bén ngoai con chip nay va nim trong thiét bi mang
nay.

Theo khia canh thir nam, sing ché d& xuét san phdm chuong trinh mdy tinh.
San phim chuong trinh may tinh nay bao gdbm ma chwong trinh may tinh. Khi ma
chuong trinh may tinh nay dugc chay trén thiét bi dAu cubi, thi thiét bi dau cudi d6
duoc cho phép thuc hién phuong phéap theo bét k¥ trong s khia canh thir nhét hoic
nhitng cach thirc thyc hién cia khia canh thir nhét.

Theo khia canh thé séu, sang ché dé xuét san pham chwong trinh mdy tinh.
San phim chuong trinh may tinh nay bao gdbm mi chuong trinh may tinh. Khi ma
chuong trinh may tinh nay duoc chay trén thiét bi mang, thi thiét bi mang dé dugc
cho phép thyc hién phuong phép theo bat k¥ trong sb khia canh thir hai hodc nhing
cach thtre thuc hién cta khia canh thir hai.

Theo khia canh thir bay, sang ché dé xuét phuong tién luu trit doc dugc bang
mdy tinh. Phuong tién luu trit doc duge bing mdy tinh ndy bao gbm chi din mdy
tinh, trong d6 khi chi din m4y tinh nay dwoc chay trén thiét bi dau cudi, thi thiét bi
dau cubi d6 duoc cho phép thuc hién phuong phap theo bét ky trong sd khia canh
thtr nhat hodc nhitng céach thirc thyc hién cta khia canh tha nhét.

Theo khia canh thir tdm, sang ché dé xuét phuong tién luu trit doc dugc béng
mady tinh. Phuong tién luu trit doc dugc bing may tinh ndy bao gbém chi din méy
tinh, trong d6 khi chi ddn méy tinh nay duogc chay trén thiét bi mang, thi thiét bi dau
cudi d6 duge cho phép thuc hién phuwong phap theo bét ky trong s6 khia canh thit hai
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hoic nhitng cach thirc thyc hién cuia khia canh thir hai.

MO ta vin tit cac hinh vé

Fig.1 1a hinh v& thé hién luu dd ciia phuong phap truyén thong tin theo mot
phuong 4n cua sang ché;

Fig.2 12 hinh v& thé hién luu d6 clia mot cach thirc thuc hién kha thi theo
phuong 4n khic cua sang ché;

Fig.3 12 hinh v& thé hién luu d6 ciia mot cach thirc thuc hién kha thi theo
phuong an khéc cua sang ché;

Fig.4 1a hinh vé thé hién luu dd cia mot cach thirc thuc hién kha thi theo
phuong an khic cua sang ché;

Fig.5 1a hinh v& thé hién luu dd cta mot cach thie thuc hién kha thi theo
phuong &n khic cua sang ché;

Fig.6 1a hinh vé thé hién luu dd cua mot cach thic thyc hién kha thi theo
phuong an khac cua sang ché;

Fig.7 1a hinh vé& thé hién luu dd ctia mét cach thirc thuc hién kha thi theo
phuong &n khac cia sang ché;

Fig.8 1a hinh vé& thé hién luu d6 cia mot cach thic thyc hién kha thi theo
phuong &n khac cua sdng ché;

Fig.9 1a hinh vé& thé hién luu dd cia mot cach thirc thuc hién kha thi theo
phuong an khdc cua sang ché;

Fig.10 12 hinh v& thé hién luu do ciia mot cach thirc thuc hién kha thi theo
phuong an khic cua sang ché; va

Fig.11 1 hinh vé& thé hién so db cdu tric cta thiét bi truyén thong tin theo mot

phuong an cua sang ché.

MBS ta chi tiét cac phwong an thwe hién sing ché

Phan sau ddy mo ta c4c giai phap k¥ thuét cla sang ché dua vao cac hinh vé
kém theo.

Céac phuong an cua sang ché c6 thé duoc 4p dung cho cac hé théng truyén
thong khac nhau, ching han hé théng vo tuyén méi (New Radio - NR) va hé théng
truyén thong twong lai. NR doi khi ciing c¢6 thé duoc goi 1a hé théng truyén thong di
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dong thé hé thir nam (5th generation - 5G).

Chuing loai cla thiét bi dau cudi 1a khong bi giéi han cu thé theo cac phuong
4n ciia sang ché. Vi du, thiét bi ddu cui co thé 1a thiét bi ngudi ding, thiét b dau
cudi truy cap, thiét bi dau cudi, don vi thué bao, tram thué bao, tram di dong, hé di
dong, tram & xa, thiét bi dAu cudi & xa, thiét bi di dong, thiét bi dau cudi nguoi ding,
thiét bi mang khong day, tic nhan nguoi dung, hodc thiét bi ngudi dung. Thiét bi dau
cudi co thé 13, nhung khong chi giéi han 6, tram di dong (Mobile Station - MS), dién
thoai di dong (mobile telephone), thiét bi ngudi ding (User Equipment - UE), thiét
bi cAm tay (handset), trang thiét bi co dong (portable equipment), dién thoai té bao,
dién thoai khong diy, va dién thoai giao thire khoi tao phién (Session Initiation
Protocol - SIP), tram mang vong cuc bd khong day (Wireless Local Loop - WLL),
may trg Iy c4 nhan k thuat sé (Personal Digital Assistant - PDA), va thiét bi dau
cudi nhan dang tan s6 vo tuyén (Radio Frequency IDentification - RFID) ma dugc st
dung cho logistic, thiét bi cam tay c6 chirc ning truyén thong khong day, hodc thiét
bi dién toén, thiét bi khac duoc ndi dén modem khong ddy, thiét bi gin trén xe, thiét
bi deo, thiét bi dau cubi trong hé théng Internet van vat hoac hé théng Internet trén
xe, thiét bi diu cudi trong mang 5G tuong lai, thiét bi ddu cudi trong mang di dong
d4t 1ién cong cong (Public Land Mobile Network - PLMN) dugc cai tién trong tuong
lai, v.v..

Theo vi du khéng nham muc dich giéi han, theo cac phuong 4n clia sang ché,
thi thiét bi dAu cubi c6 thé theo cach khéc 1a thiét bi deo. Thiét bi deo ciing c6 thé
dugc goi 1a thiét bi deo thong minh, va 1a thudt ngit chung danh cho cac thiét bi deo
nhu kinh, ging tay, dong hd, quén 4o, va gidy, ma dugc phat trién bang cach 4p dung
cac cong ngh¢ deo trong cac thiét ké thong minh cia d6 mang mic hang ngay. Thiét
bi deo nay la thiét bi co dong ma co thé duoc mang truc tiép trén ngudi hodc dugc
tich hop vao quan 40 hodc phu kién cua ngudi ding. Thiét bi deo nay khong chi 1a
thiét bi phan cting, ma né dugc dung dé thuc hién chtrc ning manh mé théng qua su
hd tro cta phén mém, sy trao dbi di 1iéu, va su twong tdc ddm may. Cac thiét bi deo
thoéng minh néi chung 1a bao gbm céc thiét bi diy dua tinh ning va c& 16n ma co thé
thuc hién toan by hodc mot ph?m cac chirc ning ma khong phu thudc vao dién thoai
thong minh, ching han dong hd thong minh hogc kinh théng minh, va cac thiét bi ma

chi tap trung vao mot loai tng dung va can phai lam viéc v6i céc thiét bi khac nhu
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dién thoai thong minh, ching han céc vong deo thong minh hoac dd trang strc thong
minh khéc nhau, dé theo ddi cac déu hiéu co the.

Chung loai ctia thiét bi mang 1a khong bi gi¢i han cu thé theo cac phwong 4n
clia sang ché. Thiét bi mang c6 thé 1a thiét bi bat ky dugc tao céu hinh dé truyén
thong véi thiét bi dau cudi. Vi du, thiét bi mang co thé 1 tram thu phat géc (Base
Transceiver Station - BTS) trong hé théng truyén thong di dong toan cau (Global
System of Mobile communication - GSM) hodc trong hé théng da truy cap phan chia
theo ma (Code Division Multiple Access - CDMA), NodeB (NodeB, NB) trong hé
thdng da truy cép phan chia theo ma bang rong (Wideband Code Division Multiple
Access - WCDMA), NodeB cai tién (evolutional Node B, eNB hodc eNodeB) trong
hé théng phat trién 1au dai (Long Term Evolution - LTE), hodc b diéu khién vo
tuyén trong tinh hubng mang truy cdp v tuyén dam may (Cloud Radio Access
Network - CRAN). Theo céach khéc, thiét bi mang cO thé 13, vi dy, tram chuyén tiép,
diém truy cép, thiét bi gén trén xe, thiét bi deo, thiét bi mang trong mang 5G tuong
lai, hodc thiét bi mang trong mang PLMN dugc cai tién trong tuwong lai.

Theo mét cach thiic thuce hién kha thi, thi thiét bj mang c6 thé bao gdom don vi
tap trung (Centralized Unit - CU) va don vi phan tan (Distributed Unit - DU). Mot
CU ¢6 thé duogc ndi dén mot DU, hoic nhiéu DU c¢6 thé dung chung mot CU, dé
giam chi phi va tao thuén loi cho viéc m¢ rong mang. CU va DU c¢6 thé dugc chia
dwa trén ngan xép giao thirc. Theo mdt cach thire thue hi¢n kha thi, thi 16p diéu khién
tai nguyén vO tuyén (Radio Resource Control - RRC), 16p giao thirc thich tmg dit
lidu dich vu (Service Data Adaptation Protocol - SDAP), va 16p giao thuc hoi tu dir
liéu goi (Packet Data Convergence Protocol - PDCP), la dugc trién khai trén CU, va
16p didu khién lién két vo tuyén (Radio Link Control - RLC), 16p diéu khien truy cap
moi trudng (Media Access Control - MAC), va 16p vat ly con lai, 1a duoc trién khai
trén DU.

Phén sau ddy mo ta chi tiét phuong phap truyén thong tin dugc dé xuét theo
cac phuong an cua sang ché.

Fig.1 13 hinh vé& thé hién lwu db ctia phuong phép truyén thong tin theo mot
phuong 4n cua sang ché; Phuong phap trén Fig.1 c6 thé bao gdm céc budc tir 110
dén 150. Phin sau day mo ta chi tiét riéng biét cac bude tir 110 dén 150.

G budce 110, thong tin didu khién dudng xubng hodc bdo hiéu 16p cao hon
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dugc nhan.

Thiét bj dAu cudi (vi du, UE) c6 thé nhan thong tin didu khién dudng xudng
hodc bdo hiéu 16p cao hon ma dugc gui boi thiét bi mang. Thong tin diéu khién
duong xubng c6 thé bao gdm, vi du, béo hiéu chi thi tai nguyén kénh diéu khién
duong 1én vat Iy (Physical Uplink Control CHannel (PUCCH) resource indicator).
Bao hiéu 16p cao hon c6 thé bao gbém, vi du, bdo hi¢u didu khién tai nguyén vo tuyén
(Radio Resource Control - RRC).

O budce 120, tai nguyén thoi gian - tdn s6 tuong tmg véi thong tin yéu cau lap
lich (Scheduling Request - SR) va tai nguyén thoi gian - tan sb twong Gng véi thong
tin yéu cau lip tu dong lai (Hybrid Automatic Repeat reQuest - HARQ) lan luot
dwoc xéc dinh dua trén thong tin diéu khién duong xubng va bdo hiéu 16p cao hon
nay, trong do tai nguyén thoi gian - tan s6 tuong ng v6i thong tin SR va tai nguyén
thoi gian - tin s6 twong (g v6i thong tin HARQ nay 1a chdng nhau mot phan trong
mién thoi gian.

Thiét bi dau cudi (vi du, UE) c6 thé xéac dinh, dya trén bao hiéu 16p cao hon
nay, tai nguyén thoi gian - tin s twong Umg vé6i thong tin yéu cau lap lich
(Scheduling Request - SR), vi du, co thé xac dinh, dua trén bao hiéu RRC, tai
nguyén thoi gian - tan sb twong Ung vé6i thong tin SR. Thiét bi dau cudi (vi du, UE)
c6 thé con xéc dinh, dua trén thong tin diéu khién duong xubng nay, tai nguyén thoi
gian - tan s6 twong ung véi thong tin HARQ, vi duy, c6 thé xac dinh, dua trén bao
hiéu chi thi tai nguyén PUCCH (PUCCH resource indicator) trong thong tin didu
khién duong xubng nhan duge, tai nguyén thoi gian - tn sd twong ng véi thong tin
HARQ.

Thiét bi dau cudi (vi du, UE) ¢6 thé nhén thong tin ciu hinh PUCCH ma dugce
giri boi thiét bi mang. Thong tin cAu hinh PUCCH nay c6 thé dugc dung dé tao clu
hinh céc tap hop tai nguyén PUCCH danh cho UE. Céac tap hop tai nguyén PUCCH
nay c6 thé bao gdm it nhit mot tap hop tai nguyén PUCCH, va tap hop tai nguyén
PUCCH nay c6 thé bao gom it nhét 13 tai nguyén thoi gian - tan s6 mang thong tin
SR hodc tai nguyén thoi gian - tin s6 mang thong tin HARQ. Trong tép hop tai
nguyén PUCCH nay, thi it nhit mot tai nguyén PUCCH c6 thé bao dam ring tai
nguyén thoi gian - tan sb danh cho thong tin SR 1a khong chdng véi tai nguyén thoi
gian - tAn s6 danh cho thong tin HARQ trong mién thoi gian.
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Céch thire ma trong do tai nguyeén thoi gian - tdn s6 mang thong tin SR va tai
nguyén thoi gian - tdn s6 mang thong tin HARQ chdng nhau mot phan trong mién
thoi gian 1a khong bi gi6i han cu thé theo phuong 4n nay cua sang ché. Theo mot vi
du, cic tai nguyén thoi gian - tan s twong Gng vé6i hai loai thong tin nay 1a c6 thé
chdng nhau mot phan (partial overlap) trong mién thoi gian theo dang bét ky. Vi du,
ky hiéu ghép kénh phan chia theo tan sb truc giao (Orthogonal Frequency Division
Multiplexing - OFDM) ma tuong g, trong mién thoi gian, v6i tai nguyén thoi gian
- tAn s6 mang thong tin SR 1a c6 thé dugc bao gdm hoan toan trong ky hiéu OFDM
ma nam trong mién thoi gian va 1a cua tai nguyén thoi gian - tan sb twong tng véi
thong tin HARQ. Theo cach khac, ky hiéu OFDM ma tuong Ung, trong mién thoi
gian, véi tai nguyén thoi gian - tan s6 mang thong tin HARQ 1a ¢6 thé dugc bao gdm
hoan toan trong ky hiéu OFDM ma ndm trong mién thoi gian va 1a cua tai nguyén
thoi gian - tan s6 mang thong tin SR. Theo vi du khéc, tai nguyén thoi gian - tan s6
mang thong tin SR va tai nguyén thoi gian - tan s6 mang thong tin HARQ 1a ¢c6 thé
teong Ung voi cac s6 lugng ky hiéu OFDM khac nhau va céc chiéu dai thoi gian
khac nhau trong mién thoi gian, va cac vi tri cta cac ky hiéu bét dau cua thong tin
SR va thong tin HARQ ciing ¢ thé khac nhau.

Tuy y, theo mot sd phuong 4n, thi tai nguyén thoi gian - tan s6 mang thong tin
HARQ va tai nguyén thoi gian - tan s6 mang thong tin SR 1a ¢6 thé duoc dat trong
mdt khe trong mién thoi gian. Khe nay c6 thé duoc tao cdu hinh nhd st dung béo
hiéu 16p cao hon hoac thong tin didu khién dwong xudng, va c6 thé dugc dung dé
truyén thong tin diéu khién duong 1én. Thong tin diéu khién dudng 1én duge truyén
nay la khong bi gidi han cu thé theo sang ché. Vi du, khe nay c6 thé dugc dung dé
truyén thong tin HARQ, hodc ¢6 thé dugc dung dé truyén thong tin SR.

Loai thong tin HARQ dugc gt 1a khong bi gidi han cu thé theo phwong 4n
nay cua sang ché. Vi dy, thong tin HARQ duoc gui c6 thé 1a bao nhan HARQ
(HARQ ACKnowledgement - HARQ-ACK), hodc co thé 1a bao nhan phu dinh
HARQ (HARQ Negative ACKnowledgment - HARQ-NACK).

Theo phuong 4n nay cua sang ché, c6 nhidu cach thuc thuc hién dé dong thoi
giri thong tin SR va thong tin HARQ trén tai nguyén thoi gian - tan s0. Nhitg céch
thire thye hién d6 khong bi gidi han cu thé theo sang ché. Vi du, thong tin SR va
thong tin HARQ ¢6 thé dugc gii nho st dung tai nguyén thoi gian - tan s tuwong
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tmg v6i thong tin HARQ. Vi dy, theo cach khac, thong tin SR ¢6 thé duogc glri nho
st dung tai nguyén thoi gian - tan sb thu nhit, va thong tin HARQ c6 thé dugc gui
nho st dung tai nguyén thoi gian - tan s th hai. Theo vi du khac, thong tin HARQ
c¢6 thé duogc gii nho sir dung tai nguyén thoi gian - tan sb twong tng v6i thong tin
HARQ, va thong tin SR 1a khong dugc gui. Phan sau ddy md ta chi tiét ba cach thirc
thuc hién nho st dung céc bude tir 130 dén 150.

O bude 130, théng tin SR va thong tin HARQ dugc glri nho st dung tai
nguyén thoi gian - tan s twong ung vé6i thong tin HARQ.

Cach thirc thuc hién dé giri thong tin SR va thong tin HARQ nho st dung tai
nguyén thoi gian - tan sb twong tmg v6i thong tin HARQ 12 khong bi giéi han cu thé
theo phuong &n nay cua sang ché. Viéc ghép kénh c6 thé duoc sir dung dé giri thong
tin SR va thong tin HARQ. Vi dy, thong tin SR va thong tin HARQ c6 thé duoc g
dong thoi, thong qua viéc ma hoa chung, nho sir dung tai nguyén thoi gian - tan sb
tuong ung vai thong tin HARQ.

Tinh hudng tng dung ma trong d6 thong tin SR va thong tin HARQ dugc gt
trén tai nguyén thoi gian - tan sd tuong tng vé6i thong tin HARQ 13 khong bi gidi han
cu thé theo phuong 4n nay cla sang ché. Tai nguyén thoi gian - tan s mang thong
tin SR va tai nguyén thoi gian - tan s6 mang thong tin HARQ 1a ¢6 thé chong nhau
mdt phan trong mién thoi gian theo cach bét ky dd mo ta trén day. Cac chi tiét khong
dugc mo ta lai ¢ day.

O budce 140, thong tin SR duge gui nho st dung tai nguyén thoi gian - tan sb
thar nhéat, va théng tin HARQ dugc gii nho sir dung tai nguyén thoi gian - tan sb thi
hai.

Tai nguyén thoi gian - tAn s6 tha nhét va tai nguyén thoi gian - tin s6 thir hai
1a khong bi gi6i han cu thé theo phuong én nay cia sang ché. Theo mot vi du, tai
nguyén thoi gian - tin s thi nhit c6 thé duge biéu din dudi dang mot phan cia tai
nguyén thoi gian - tan sb tuong ing v6i thong tin SR, phan tai nguyén nay c6 thé
khong chdng véi tai nguyén thoi gian - tan sb thir hai trong mién thoi gian, va tai
nguyén thoi gian - tAn sb thir hai c6 thé dugc biéu dién dudi dang tai nguyén thoi
gian - tan sb twong tmg vé6i thong tin HARQ. Vi du, khi tai nguyén thoi gian - tan sb
twong ung véi thong tin SR va tai nguyén thoi gian - tan sb twong Gng v4i thong tin

HARQ chdng nhau mot phén trong mién thoi gian, thi thong tin SR c6 thé dugc giri
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nho st dung mot phan ciia tai nguyén thoi gian - tAn s6 tuwong ung véi thong tin SR,
va thong tin HARQ co thé duoc guri nho sir dung tai nguyén thoi gian - tan sb twong
g véi thong tin HARQ. Ky hiéu twong tmg voi phan tai nguyén thoi gian - tan sb
ma tuong ung voi thong tin SR 1a ¢ thé khac, trong mién thoi gian, v6i ky hiéu
twong g Vvai tai nguyén thoi gian - tan s thw hai (tc 1a tai nguyén thoi gian - tan
s6 twrong tmg voi thong tin HARQ). Theo mdt vi du, tai nguyén thoi gian - tan s thir
nhét ¢6 thé duoc biéu dién dudi dang tai nguyén thoi gian - tan sd tuong tng véi
thong tin SR, va tai nguyén thoi gian - tin s6 thir hai ¢6 thé dugc biéu dién dudi dang
mot phan ciia tai nguyén thoi gian - tan sb tuong tmg v6i thong tin HARQ, va khong
chdng véi tai nguyén thoi gian - tan s thit nhat trong mién thoi gian. Vi dy, khi tai
nguyén thoi gian - tan sb trong Gng voi thong tin SR va tai nguyén thoi gian - tan sd
tuwong Umg v6i thong tin HARQ chdng nhau mot phan trong mién thoi gian, thi thong
tin SR ¢6 thé dugc gui trén tai nguyén thoi gian - tdn sb twong tmg véi thong tin SR,
va thong tin HARQ ¢6 thé duoc gui nho st dung mot phén ctia tai nguyén thoi gian -
tdn sb twong tmg v6i thong tin HARQ. Ky hiéu twong tng véi phan tai nguyén thoi
gian - tan s6 ma twong g vé6i thong tin HARQ 1a ¢6 thé khac, trong mién thoi gian,
v6i ky hiéu twong g v6i tai nguyén thoi gian - tan s6 thtr nhét (tuc 1a tai nguyén
thoi gian - tan sb twong ung véi thong tin SR).

Tinh hudng tung dung ma trong d6 théng tin SR dwgc gii nho st dung tai
nguyén thoi gian - tAn s6 th(r nhat va thong tin HARQ dugc guri nho sit dung tai
nguyén thoi gian - tAn sb thtr hai 1a khong bi gi6i han cu thé theo phwrong 4n nay cia
sang ché. Tai nguyén thoi gian - tan s6 mang thong tin SR va tai nguyén thoi gian -
tan sb mang thong tin HARQ 1a ¢6 thé chdng nhau trong mién thoi gian theo cach
bt ky da mo ta trén day. Céc chi tiét khong duoc mo ta lai & day.

O bude 150, thong tin HARQ dugc gii nho st dung tai nguyén thoi gian - tan
sb tuong tmg véi thong tin HARQ, va thong tin SR 1a khong duge giri.

Theo phuong 4n nay cua sang ché, khi tai nguyén thoi gian - tan sb tuong ng
v6i thong tin HARQ va tai nguyén thoi gian - tdn sd twong Gng v6i thong tin SR
chdng nhau mét phan trong mién thdi gian, thi thong tin SR ¢o6 thé khong duoc g,
va thong tin HARQ 1a duge guri nho sit dung tai nguyén thoi gian - tan sd twong ung
vGi thong tin HARQ.

Tinh hubng tng dung ma trong d6 thong tin HARQ dugc giti nho st dung tai
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nguyén thoi gian - tdn sb twong Gmg véi thong tin HARQ va thong tin SR khong
dugc gui 1a khong bi giéi han cu thé theo phwong 4n ndy cua sang ché. Tai nguyén
thoi gian - tan s6 mang thong tin SR va tai nguyén thoi gian - tan s6 mang thong tin
HARQ 1a ¢6 thé chdng nhau trong mién thoi gian theo c4ch bt ky dd md ta trén day.
Céc chi tiét khong dugc mo ta lai ¢ day.

Theo phuong 4n nady cua sang ché, khi tai nguyén thoi gian - tan s6 mang
thong tin HARQ va tai nguyén thoi gian - tan s6 mang thong tin SR chéng nhau mot
phin trong mién thoi gian, thi yéu cau vé do tré cia thong tin HARQ (vi du, thoi
gian xur ly cua thiét bi ddu cudi hodc do tré truyén cia thong tin HARQ) 1a ¢co thé
duogc bao dam, hodc thoi gian truyén thong tin SR ¢6 thé dugc bao dam.

Tuy y, theo mot s6 phuong 4n, khi tai nguyén thoi gian - tan s twong tmg voi
thong tin SR 1a sém hon, trong mién thoi gian, so vé6i tai nguyén thoi gian - tan sb
tuong ng voi thong tin HARQ, thi thong tin SR 1a dwgc giri nho sir dung tai nguyén
thoi gian - tan s thi nhét, va thong tin HARQ 1a dugc gt nho st dung tai nguyén
thoi gian - tAn sd thit hai.

Theo phuong 4n nay cua sang ché, thi vi tri bat dau cua ky hiéu OFDM tuong
ung véi tai nguyén thoi gian - tan s mang thong tin SR Ia c6 thé sém hon, trong
mién thoi gian, so véi vi tri b4t dau cta ky hiéu OFDM tuong Gng voi tai nguyén
thoi gian - tan s6 mang thong tin HARQ. Thong tin SR ¢c6 thé duoc giri nho st dung
tai nguyén thoi gian - tan sb ther nhit, va thong tin HARQ ¢6 thé dugc glri nho sk
dung tai nguyén tho1i gian - tan sd thi hai.

Tuy vy, theo mot sd phwong 4n, khi tai nguyén thoi gian - tan sb twong tmg véi
thong tin SR si dung kénh diéu khién duong Ién dinh dang 0, thi thong tin SR c6 the
duogc gui nho st dung tai nguyén thoi gian - tan s6 thir nhét, va thong tin HARQ ¢6
thé duoc giri nho st dung tai nguyén thoi gian - tan sb thr hai. Tai nguyén thoi gian
- tAn s6 thir nhét c6 thé 1a mot phan cia tai nguyén thoi gian - tan s6 tuong tmg véi
thong tin SR, va ¢o thé khong chong véi tai nguyén thoi gian - tan sb thw hai trong
mién thoi gian. Tai nguyén thoi gian - tan sd thtt hai c6 thé 1a tai nguyén thoi gian -
tan s twong ing véi thong tin HARQ.

Tuy y, theo mot s6 phuong 4n, khi tai nguyén thoi gian - tan s6 tuong tmg voi
thong tin HARQ sir dung kénh diéu khién duong 1én dinh dang 0, thi thong tin SR ¢6
thé duoc giri nho st dung tai nguyén thoi gian - tan s thir nhit, va thong tin HARQ
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¢ thé duoc giri nhd st dung tai nguyén thoi gian - tan s6 thr hai. Tai nguyén thoi
gian - tan sd thir nhét c6 thé 1a tai nguyén thoi gian - tn s6 twong tmg voi thong tin
SR, va tai nguyén thoi gian - tan sb thtt hai c6 thé 1a mot phan cia tai nguyén thoi
gian - tan sb twong Ung véi thong tin HARQ, va ¢ thé khong chdng véi tai nguyén
thoi gian - tAn 56 thir nhat trong mién thoi gian.

Theo phuong 4n nay cua sang ché, thi thong tin SR ¢6 thé duoc giri nho sir
dung mot phan (ma khong chdng véi tai nguyén HARQ trong mién thoi gian) cia tai
nguyén thoi gian - tan s twong tng véi thong tin SR, hodc thong tin HARQ c6 thé
dugc g nho st dung mot phan (ma khong chdng v&i tai nguyén SR trong mién thoi
gian) cua tai nguyén thoi gian - tan sb twong ung véi thong tin HARQ, dé bao dam
d6 tré xr 1y dé thiét bi dau cudi xir Iy hodc tao ra thong tin HARQ, va d¢ tré truyén
cua thong tin HARQ.

Tuy ¥, theo mot sé phwong an, khi tai nguyén thoi gian - tan s tuong tmg v6i
thong tin SR 12 mudn hon, trong mién thdi gian, so véi tai nguyén thoi gian - tan sd
twong tng v&i thong tin HARQ, thi thong tin SR 1a duge glri nho sir dung tai nguyén
thoi gian - tAn sb thir nhat, va thong tin HARQ 1a dugc gii nho st dung tai nguyén
thoi gian - tan sb thr hai.

Tuy ¥, theo mot sé phwong én, khi tai nguyén thoi gian - tan s twong tmg véi
thong tin SR 12 mudn hon, trong mién thoi gian, so véi tai nguyén thoi gian - tan sb
tuong ng voi thong tin HARQ, thi thong tin SR va thong tin HARQ la dugc gui
nho str dung tai nguyén thoi gian - tan sd tuong tng véi thong tin HARQ.

Tuy y, theo mot s6 phuong 4n, khi tai nguyén thoi gian - tan sd twong tng véi
thong tin SR 1a hoan toan bao gdm hodc hoan toan duge bao gbm trong ti nguyén
thoi gian - tin s6 twong tng vé6i thong tin HARQ trong mién thoi gian, thi thong tin
SR va thong tin HARQ la dugc gui nho st dung tai nguyén thoi gian - tan sd twong
ung véi thong tin HARQ.

Tuy ¥, theo mot sd phwong 4n, khi tai nguyén thoi gian - tan sd twong tmg v6i
thong tin SR 1a s6m hon hodc mudn hon, trong mién thoi gian, so véi tai nguyén thoi
gian - tAn s trong g v6i théng tin HARQ, thi thong tin HARQ la dugce giri nhd sur
dung tai nguyén thoi gian - tan s twong tmg v6i thong tin HARQ, va thong tin SR 1a
khong dugc guri.

Theo phuong 4n nay cua sang ché, khi tai nguyén thoi gian - tan s6 mang
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thong tin HARQ va tai nguyén thoi gian - tdn s6 mang thong tin SR 1a chdng nhau
mdt phan trong mién thoi gian (trong d6 tai nguyén thoi gian - tan s twong tng voi
thong tin SR 1a sém hon hodc mudn hon, trong mién thoi gian, so véi tai nguyén thoi
gian - tan sb twong tng voi thong tin HARQ), néu thong tin SR khong dugc gui, thi
dong thai cua thiét bi nguoi ding UE c6 thé duoc don gian hoa va sy phirc tap xir ly
c¢6 thé duge gidm.

Tuy y, theo mot s6 phuong 4n, khi tai nguyén thoi gian - tan s twong tng voi
théng tin SR 1a bao gbém hoan toan hodc dugc bao gdm hoan toan, trong mién thoi
gian, trong tai nguyén thoi gian - tan s6 twong Gng véi thong tin HARQ, thi thong tin
HARQ 1a duoc gui nho st dung tai nguyén thoi gian - tan s twong ung véi thong tin
HARQ, va thong tin SR 1a khong dugc guri.

Theo phuong an nay cua sang ché, khi tai nguyén thoi gian - tan s mang
thong tin HARQ va tai nguyén thoi gian - tdn s6 mang thong tin SR 1a chdéng nhau
mot phan trong mién thoi gian (trong d6 tai nguyén thoi gian - tan s6 danh cho thong
tin HARQ 1a bao gdm hodc dugc bao gbm trong tai nguyén thoi gian - tan s6 danh
cho thong tin SR), néu thong tin SR khong dwogc gii, thi dong théi cia thiét bi ngudi
dung UE c6 thé dugc don gian hoé va su phirc tap xtr Iy ¢6 thé duoc giam.

Phén sau day c6 thé md ta cdc phuong an cla sang ché mot cach chi tiét hon
dua vao phuong an cu thé khi tai nguyén thoi gian - tan sb twong tng véi thong tin
SR 1a s6m hon, trong mién thdi gian, so v6i tai nguyén thoi gian - tan sd twong tng
véi thong tin HARQ. Cén luu ¥ ring cic vi du trén cac hinh v& tir Fig.2 dén Fig.4 1a
chi nham cho phép ngudi co kién thirc trung binh trong linh vuc hiéu cac phuong 4n
cta sang ché, thay vi gi6i han cac phuong an cua sang ché & cac gia tri cu thé hoic
c4c tinh hubng cu thé dugc thé hién & cac vi du do. Nguoi co kién thirc trung binh
trong linh vuc hoan toan cé thé tao ra cac cai bién hodc céc thay dbi twong duong
khac nhau theo céc vi du dugc thé hién trén c4c hinh vé& tir Fig.2 dén Fig.4, va cic cai
bién hodc cac thay dbi d6 cling nam trong pham vi cac phuong én cla sang ché.

Nhu dugc thé hién trén Fig.2, tai nguyén thoi gian - tAn s6 mang thong tin SR
1 ¢6 thé chiém hai ky hiéu OFDM (ky hiéu 0 va ky hiéu 1) trong mién thoi gian, tai
nguyén thoi gian - tan s6 mang thong tin HARQ c6 thé chiém sau ky hiéu OFDM
(ky hiéu 0 dén ky hiéu 5) trong mién thoi gian, va ky hiéu 1 ma twong ng v6i tai

nguyén thoi gian - tan s6 mang thong tin SR 12 chéng, trong mién thoi gian, véi ky
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hiéu 0 ma trong Gng voi tai nguyén thoi gian - tan sd mang thong tin HARQ.

Vi trf bit dAu ctia ky hiéu OFDM tuong tmg véi tai nguyén thoi gian - tan sd
mang thong tin SR 1a sém hon, trong mién thoi gian, so véi vi tri bét dau cua ky hiéu
OFDM turong g véi tai nguyén thoi gian - tan s6 mang thong tin HARQ. Theo mot
vi du, thi thong tin SR ¢6 thé duoc giri nho st dung ky hiéu 0 (tai nguyén thoi gian -
tAn sb thir nhit), va thong tin HARQ ¢6 thé duoc giri nho st dung cac ky hiéu tir 0
dén 5 (tai nguyén thoi gian - tan sb tht hai). Theo vi du khdc, thong tin SR va théng
tin HARQ ¢6 thé duoc giri trén OFDM (ky hiéu 0 dén ky hiéu 5) tuong Gng vdi tai
nguyén thoi gian - tan s danh cho thong tin HARQ.

Nhu duoc thé hién trén Fig.3, tai nguyén thoi gian - tan s6 mang thong tin SR
1a ¢6 thé chiém hai ky hiéu OFDM (ky hiéu 0 va ky hiéu 1) trong mién thoi gian, tai
nguyén thoi gian - tn sb mang thong tin HARQ ¢6 thé chiém hai ky hiéu OFDM (ky
hiéu 0 va ky hiéu 1) trong mién thoi gian, va ky hiéu 1 ma twong tmg véi tai nguyén
thoi gian - tAn s6 mang thong tin SR 12 chdng, trong mién thoi gian, véi ky hiéu 0 ma
tuong Gmg véi tai nguyén thoi gian - tn s6 mang thong tin HARQ.

Vi tri bt diu cta ky hiéu OFDM tuong img v6i tai nguyén thoi gian - tan s6
mang thong tin SR 1a sém hon, trong mién thoi gian, so véi vi tri bét dau cua ky hiéu
OFDM tuong tmg véi tai nguyén thoi gian - tan s mang thong tin HARQ. Theo mot
vi duy, thi thong tin SR ¢0 thé dugc giri nho sir dung ky hiéu 0 (tai nguyén thoi gian -
tAn s6 thar nhét), va thong tin HARQ c6 thé duoc giri nho st dung cac ky hiéu 0 va 1
(tai nguyén thoi gian - tan s6 th hai). Theo vi du khéc, thong tin SR va thong tin
HARQ c¢6 thé duoc giri trén OFDM (ky hiéu 0 va ky hiéu 1) twong ung voi tai
nguyén thoi gian - tan sd danh cho thong tin HARQ.

Nhu duge thé hién trén Fig.4, tai nguyén thoi gian - tAn s6 mang thong tin SR
14 c6 thé chiém bén ky hiéu OFDM (ky hiéu 0 dén ky hiéu 3) trong mién thoi gian,
tai nguyén thoi gian - tan s6 mang thong tin HARQ ¢6 thé chiém hai ky hiéu OFDM
(ky hiéu 0 va ky hiéu 1) trong mién thoi gian, va ky hiéu 3 ma tuong tmg voi tai
nguyén thoi gian - tan s6 mang thong tin SR 1a chdng, trong mién thoi gian, véi ky
hiéu 0 ma trong Gng véi tai nguyén thoi gian - tan s6 mang thong tin HARQ.

Vi tri bat dau cua ky hiéu OFDM tuong Gng véi tai nguyén thoi gian - tan sb
mang thong tin SR 1a sém hon, trong mién thoi gian, so véi vi tri bét du cua ky hiéu

OFDM tuong tng véi tai nguyén thoi gian - tan s6 mang thong tin HARQ. Theo mot
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vi du, thi thong tin SR c6 thé dugc giri nhd st dung cac ky hidu 0 dén 3 (tai nguyén
thoi gian - tn s6 thi nhét), va thong tin HARQ c6 thé dugc giri nho sir dung ky hiéu
1 (tai nguyén thoi gian - tan s6 thir hai). Theo vi du khéc, thi thong tin HARQ va
thong tin SR cé thé duoc giri nho st dung céac ky hiéu 0 va 1 (tai nguyén thoi gian -
tan sb tuong tmg véi thong tin HARQ). Theo vi du khac, thi thong tin HARQ ¢6 thé
duogc gui trén OFDM (ky hiéu 0 va ky hiéu 1) twong tng v6i tai nguyén thoi gian -
tAn s6 danh cho thong tin HARQ. Trong truong hop nay, thi thong tin SR 1a khong
dugc gui.

Tuy ¥, theo mot sd phwong én, khi tai nguyén thoi gian - tan sb twong tmg véi
théng tin SR 1a mudn hon, trong mién thoi gian, so vé&i tai nguyén thoi gian - tan s6
trong ng véi thong tin HARQ, thi théng tin SR va thong tin HARQ la dwgc giri
nho st dung tai nguyén thoi gian - tan sd twong ng véi thong tin HARQ.

Theo phuong an nay cua sang ché, thi vi tri bit dau ciia ky hiéu OFDM tuong
ung voi tai nguyén thoi gian - tdn s6 mang thong tin SR 1a c6 thé muodn hon, trong
mién thoi gian, so vé6i vi tri bat diu cua ky hiéu OFDM tuong Gng v6i tai nguyén
thoi gian - tan s mang thong tin HARQ. Theo mét vi du, thi thong tin SR ¢6 thé
dugc gui nho st dung tai nguyén thoi gian - tan s6 thir nhat, va thong tin HARQ c6
thé duoc giri nho st dung tai nguyén thoi gian - tan sb tht hai. Theo vi du khac, theo
cach khdc, thong tin SR va thong tin HARQ c6 thé duoc glri nho st dung tai nguyén
thoi gian - tan s6 twong Gmg véi thong tin HARQ.

Phén sau day c6 thé mo ta cac phuong 4n cia sang ché mot cach chi tiét hon
dwa vao phuong an cu thé khi tai nguyén thoi gian - tan sb twong tmg véi thong tin
SR 12 mudn hon, trong mién thoi gian, so v6i tai nguyén thoi gian - tan s tuong ung
véi thong tin HARQ. Cén luu ¥ rang cac vi du trén cac hinh v& tir Fig.5 dén Fig.7 1a
chi nhim cho phép ngudi ¢6 kién thirc trung binh trong linh vuc hiéu c4c phuong 4n
ctia sang ché, thay vi gi6i han cdc phuong 4n cua sang ché & cac gia tri cu thé hodc
c4c tinh hubng cu thé duoc thé hién & cac vi du d6. Ngudi c¢6 kién thic trung binh
trong linh vuc hoan toan co thé tao ra cac cai bién hodc cac thay ddi twong duong
khac nhau theo cac vi du duoc thé hién trén cac hinh vé tir Fig.5 dén Fig.7, va cac cai
bién hodc céc thay dbi d6 cling nam trong pham vi cic phuong 4n ciia séng ché.

Nhu duoc thé hién trén Fig.5, tai nguyén thoi gian - tin sb mang thong tin SR

Ja ¢6 thé chiém hai ky hiéu OFDM (ky hiéu 0 va ky hiéu 1) trong mién thoi gian, tai
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nguyén thoi gian - tin s6 mang thong tin HARQ ¢6 thé chiém sau ky hiéu OFDM
(ky hidu 0 dén ky hiéu 5) trong mién thoi gian, va ky hiéu 0 ma tuong tng véi tai
nguyén thoi gian - tan s6 mang thong tin SR 1a chdng, trong mién thoi gian, véi ky
hiéu 5 ma twong ing vdi tai nguyén thoi gian - tan sd mang thong tin HARQ.

Vi tri bit dAu cta ky hiéu OFDM tuong tmg véi tai nguyén thoi gian - tan s6
mang thong tin SR 1a mudn hon, trong mién thoi gian, so véi vi tri bt diu cia ky
hiéu OFDM tuong Gng véi tai nguyén thoi gian - tan s6 mang thong tin HARQ.
Theo mot vi du, thi thong tin HARQ va thong tin SR ¢6 thé duogc giri nho st dung
cac ky hiéu 0 dén 5 (tai nguyén thoi gian - tan s twong ung véi thong tin HARQ).
Theo vi du khéc, thi thong tin SR ¢6 thé dugc giri nho st dung ky hiéu 1 (tai nguyén
thoi gian - tan s6 thir nhit), va thong tin HARQ c6 thé duoc giri nho st dung céc ky
hiéu tir 0 dén 5 (tai nguyén thoi gian - tin s6 tht hai). Theo vi du khéc, thong tin SR
va thong tin HARQ ¢6 thé dugc giri trén OFDM (ky hiéu 0 dén ky hiéu 5) tuong tmg
véi tai nguyén thoi gian - tan s6 danh cho thong tin HARQ.

Nhu duge thé hién trén Fig.6, tai nguyén thoi gian - tan s6 mang thong tin SR
14 ¢6 thé chiém hai ky hiéu OFDM (ky hiéu 0 va ky hiéu 1) trong mién thoi gian, tai
nguyén thoi gian - tan s6 mang thong tin HARQ c6 thé chiém hai ky hiéu OFDM (ky
hiéu 0 va ky hiéu 1) trong mién thoi gian, va ky hiéu 0 ma twong tmg véi tai nguyén
thoi gian - tin s6 mang thong tin SR 14 chdng, trong mién thoi gian, véi ky hiéu 1 ma
tuong Gng vdi tai nguyén thoi gian - tan s mang thong tin HARQ.

Vi tri bat dau cua ky hiéu OFDM tuong ng véi tai nguyén thoi gian - tan s
mang thong tin SR 1a mudn hon, trong mién thoi gian, so véi vi tri bat dau cia ky
hiéu OFDM tuong Gng véi tai nguyén thoi gian - tdn s6 mang thong tin HARQ.
Theo mot vi du, thi thong tin SR c6 thé dugc giri nho st dung cac ky hiéu 0 va 1 (tai
nguyén thoi gian - tin s6 thi nhét), va thong tin HARQ c6 thé dugc giti nho st dung
ky hiéu 0 (tai nguyén thoi gian - tan sb thi hai). Theo vi du khéc, thi théng tin
HARQ va théng tin SR ¢6 thé duoc giri nho st dung cac ky hiéu 0 va 1 (tai nguyén
thoi gian - tin s6 twong mg véi thong tin HARQ). Theo vi du khac, thi thong tin
HARQ c6 thé dugce gui trén OFDM (ky hiéu 0 va ky hiéu 1) twong tmg voéi tai
nguyén thoi gian - tan sb danh cho thong tin HARQ. Trong trudng hop nay, thi
thong tin SR 1a khong dugc gui.

Nhu duoc thé hién trén Fig.7, tai nguyén thoi gian - tan s6 mang thong tin SR
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14 ¢6 thé chiém bén ky hidu OFDM (ky hiéu 0 dén ky hiéu 3) trong mién thoi gian,
tai nguyén thoi gian - tdn s6 mang thong tin HARQ ¢6 thé chiém hai ky hiéu OFDM
(ky hiéu 0 va ky hiéu 1) trong mién thoi gian, va ky hiéu 0 ma twong ung voi tai
nguyén thoi gian - tAn sb mang thoéng tin SR 1a chong, trong mién thoi gian, véi ky
hiéu 1 ma twong tng voi tai nguyén thoi gian - tan s6 mang thong tin HARQ.

Vi tri bat dau cua ky hiéu OFDM tuong ng v6i tai nguyén thoi gian - tan s6
mang thong tin SR 1a mudn hon, trong mién thoi gian, so vd&i vi tri bat dau cua ky
hiéu OFDM tuong ng vGi tai nguyén thoi gian - tdn s6 mang thong tin HARQ.
Theo mot vi du, thi thong tin SR ¢6 thé duoc guri nho st dung céc ky hiéu 0 dén 3
(tai nguyén thoi gian - tin s thir nhét), va thong tin HARQ c6 thé duogc giri nho st
dung ky hiéu 0 (tai nguyén thoi gian - tan sb thit hai). Theo vi du khac, thi thong tin
HARQ va thong tin SR c6 thé duge giri nho st dung céc ky hiéu 0 va 1 (tai nguyén
thoi gian - tin sd tuong tmg véi thong tin HARQ). Theo vi du khac, thi thong tin
HARQ c¢6 thé duge gti trén OFDM (ky hiéu 0 va ky hiéu 1) twong Umg véi tai
nguyén thoi gian - tan sd danh cho thong tin HARQ. Trong trudng hop nay, thi
thong tin SR 1a khong dugc gui.

Tuy y, theo mot s6 phuong 4n, khi ky hiéu OFDM tuong mg v6i tai nguyén
thoi gian - tAn s6 mang thong tin SR ¢6 thé dugc bao gdbm hoan toan trong ky hiéu
OFDM tuong mg vai tai nguyén thoi gian - tan s6 mang thong tin HARQ, hodc ky
hiéu OFDM tuong tmg vai tai nguyén thoi gian - tdn sé mang thong tin HARQ c6
thé dugc bao gdm hoan toan trong ky hiéu OFDM tuong ng véi tai nguyén thoi
gian - tan s mang thong tin SR, thi thong tin SR va théng tin HARQ ¢6 thé duoc
gtri nho st dung tai nguyén thoi gian - tan sd twong ung vé6i thong tin HARQ.

Phin sau dy c6 thé mé ta cac phuong 4n cia sang ché mot cach chi tiét hon
dwa vao phuong an cu thé khi tai nguyén thoi gian - tn sb twong Gng véi thong tin
SR 1a sém hon, trong mién thoi gian, so véi tai nguyén thoi gian - tan sd twong tmg
v6i thong tin HARQ. Can luu ¥ rang cac vi du trén c4c hinh vé tir Fig.8 dén Fig.10 1a
chi nhim cho phép ngudi c6 kién thtrc trung binh trong linh vuc hiéu cac phuong 4n
cta sang ché, thay vi gi¢i han cac phuong an cua sang ché & cac gia tri cu thé hodc
c4c tinh hudng cu thé dugc thé hién & cc vi du d6. Ngudi co kién thirc trung binh
trong linh vuc hoan toan co thé tao ra cac cai bién hodc céc thay dbi twong duong

khéc nhau theo cac vi du duogc thé hién trén cac hinh v& tir Fig.8 dén Fig.10, va cac
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cai bién hodc cac thay doi do ciing nam trong pham vi cdc phuong 4n cua sang ché.

Nhu duge thé hién trén Fig.8, tai nguyén thoi gian - tan s6 mang thong tin SR
¢6 thé chiém hai ky hiéu OFDM (ky hiéu 0 va ky hiéu 1) trong mién thoi gian, va tai
nguyén thdi gian - tAn s6 mang thong tin HARQ c6 thé chiém séu ky higu OFDM
(ky hiéu 0 dén ky hiéu 5) trong mién thoi gian. OFDM (ky hiéu 0 dén ky hi¢u 5) ma
tuong ing véi tai nguyén thoi gian - tan s6 mang thong tin HARQ 1a ¢6 thé bao gdbm
hoan toan OFDM (ky hiéu 0 va ky hiéu 1) ma tuong tng v6i tai nguyén thoi gian -
tdn s6 mang thong tin SR. Theo mdt vi duy, thi thong tin HARQ va thong tin SR ¢6
thé duoc giri nho sir dung cac ky hiéu 0 dén 5 (tai nguyén thoi gian - tan sb twong
mg v6i thong tin HARQ). Theo vi du khac, thi thong tin HARQ ¢6 thé duoc giri trén
OFDM (ky hiéu 0 dén ky hiéu 5) twong @mg v6i tai nguyén thoi gian - tan sé danh
cho thong tin HARQ. Trong trudong hop nay, thi thong tin SR 1a khong dugce giri.

Nhu duge thé hién trén Fig.9, tai nguyén thoi gian - t4n s6 mang thong tin SR
¢6 thé chiém mot ky hiéu OFDM (ky hiéu 0) trong mién thoi gian, va tai nguyén thoi
gian - tAn s6 mang théng tin HARQ c6 thé chiém hai ky hiéu OFDM (ky hi¢u 0 va
ky hiéu 1) trong mién thoi gian. OFDM (ky hiéu 0 va ky hiéu 1) ma twong tng véi
tai nguyén thoi gian - tdn sd mang thong tin HARQ 1a ¢6 thé bao gdm hoan toan
OFDM (ky hiéu 0) ma twong Gng véi tai nguyén thoi gian - tan s6 mang thong tin
SR. Theo mdt vi du, thi thong tin SR ¢6 thé dugc giri nho st dung ky hiéu 0 (tai
nguyén thoi gian - tn s6 thir nhat), va thong tin HARQ c6 thé dugc giri nho sir dung
ky hiéu 1 (tai nguyén thoi gian - tan sd tha hai). Theo vi du khéc, thi thong tin
HARQ va thong tin SR c6 thé duge glti nho st dung céc ky hiéu 0 va 1 (tai nguyén
thoi gian - tin s twong Ung v6i thong tin HARQ). Theo vi du khéc, thi thong tin
HARQ c¢6 thé dugc gii trén OFDM (ky hiéu 0 va ky hiéu 1) twong tng véi tai
nguyén thoi gian - tan sd danh cho thong tin HARQ. Trong truong hop nay, thi
thong tin SR 1a khong dugc gui.

Nhu duge thé hién trén Fig.10, tai nguyén thoi gian - tan s6 mang thong tin
SR ¢6 thé chiém nim ky hiéu OFDM (ky hiéu 0 dén ky hi¢u 4) trong mién thoi gian,
va tai nguyén thoi gian - tan s6 mang thong tin HARQ ¢6 thé chiém hai ky hiéu
OFDM (ky hiéu 0 va ky hiéu 1) trong mién thoi gian. OFDM (ky hiéu 0 va ky hiéu 1)
ma tuong (ng vai tai nguyén thoi gian - tan s6 mang thong tin HARQ 1a ¢ thé duoc

bao gdm hoan toan trong OFDM (ky hiéu 0 dén ky hiéu 4) ma twong Gng voi tai
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nguyén thoi gian - tan s6 mang thong tin SR. Theo mot vi du, thi thong tin HARQ va
thong tin SR ¢c6 thé dugc gui nho st dung cdc ky hiéu 0 va 1 (tai nguyén thoi gian -
tn s6 tuong tmg véi thong tin HARQ). Theo vi du khdc, thi thong tin HARQ ¢6 thé
duoc gui trén OFDM (ky hiéu 0 va ky hiéu 1) twong mg v6i tai nguyén thoi gian -
tan sd danh cho thong tin HARQ. Trong truong hop nay, thi thong tin SR la khong
duogc gui.

Phan néu trén da mo ta chi tiét phuong phép truyén thong tin duge dé xuat
theo cac phuong an cia sang ché dya vao cac hinh vé tir Fig.1 dén Fig.10. Phan sau
day mo ta chi tiét thiét bi truyén thong tin dugc dé xuét theo cac phuong 4n ctia sang
ché dua vao Fig.11.

Fig.11 12 hinh v& thé hién so db cAu tric cua thiét bi truyén thong tin theo mot
phuong 4n ciia sang ché. Thiét bj truyén thong tin 1100 trén Fig.11 ¢6 thé thyuc hién
phuong phéap truyén thong tin da dugc mo ta theo phuong an bét ky trong sb cac
phuong an trén cac hinh vé& tir Fig.1 dén Fig.10. Thiét bi truyén thong tin 1100 trén
Fig.11 ¢6 thé bao gdm b nhé 1101 va b xit ly 1102. Bo nh¢ 1101 ¢6 thé dugc tao
cAu hinh dé luu gitt chuong trinh, va bo xir Iy 1102 ¢6 thé duoc tao cdu hinh dé thuc
thi chuong trinh dugc luu giir trong bo nhd nay. Khi chuong trinh dugc luu gitt trong
b6 nhé 1101 duge thuc thi, thi bd xi 1y 1102 ¢6 thé duge tao céu hinh dé thyc hién
phuong phép truyén thong tin dd dwgc mo ta theo phuong dn bét ky trong sd cac
phuong 4n néu trén.

Cén hiéu ring tir ngit "va/hodc" theo cac phuong an cia sang ché 1 chi m6 ta
moi quan hé lién két @8 mo ta cac dbi twong lién quan, va thé hién ring c6 thé tdn tai
ba mbi quan hé. Vi dy, A va/hodc B ¢o thé biéu thi cac trudng hop sau day: Chi A
ton tai, ca A va B déu ton tai, va chi B ton tai. Ngoai ra, ky tu "/" trong ban mo ta
nay noi chung 1a thé hién mdi quan hé "hodc" giita cac d6i twong lién quan.

Toan bd hodc mdt sb trong sd cac phrong 4n néu trén 12 ¢6 thé dugc thuc hién
thong qua phan mém, phén cting, phan sun, hozc t6 hop bat ky cua ching. Khi phan
mém dugc ding dé thuc hién cac phuong an do, thi cac phuong én dé cé thé duogc
thuc hién hoan toan hodc mot phﬁn dudi dang san phém chuong trinh may tinh. San
pham chuong trinh may tinh nay bao gém mdt hozc nhiéu chi dan mdy tinh. Khi c4c
chi ddn chuong trinh mdy tinh nay dugc nap va dugc thuc thi trén may tinh, thi thu

tuc hodc cac chirc ning theo cac phuong an ciia sang ché 1a duoc tao ra toan by hodc
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mdt phan. May tinh nay c6 thé 1a may tinh thong dung, may tinh danh riéng, mang
may tinh, hodc cac thiét bi 1ap trinh dugc khac. Cac chi dan mady tinh nay c6 thé
dugce luu gift trén phuong tién luu trit doc dugc bang may tinh hodc c6 thé duoc
truyén tir phuong tién luu trit doc dugce bang may tinh ndy sang phuong tién luu trix
doc duoc bang may tinh khac. Vi du, cac chi dan may tinh nay c6 thé dugc truyén tir
trang web, may tinh, may chu, hoac trung tim dit liéu nay sang trang web, may tinh,
may chu, hodc trung tém dit liéu khéc theo cach dung day (vi du, cap df‘)ng truc, soi
quang, hodc duong day thué bao s6 (Digital Subscriber Line - DSL)) hodc theo cach
khong day (vi du, hdng ngoai, séng vo tuyén, hodc song vi ba). Phwong tién luu trix
doc duwgc bang mdy tinh ndy c6 thé 1a phuong tién c6 thé sir dung duoc bat ky ma
méy tinh ¢6 thé truy cdp duoc, hodc 1a thiét bi lvu trit dit liéu, chang han nhu may
chu ho#c trung tAm dit liéu, c6 tich hop mot hodc nhiéu phuong tién c6 thé st dung
duogc. Phuong tién c6 thé st dung dugc nay co thé 1a phuong tién tr tinh (vi dy, dia
mém, dia cing, hodc bang tir), phuong tién quang hoc (vi du, dia video k¥ thuat s6
(Digital Video Disc - DVD)), phuong tién ban dan (vi du, 0 dfa thé rén (Solid State
Disk - SSD)), v.v..

Dua vao céac vi du dugc mo td & cac phuong an trong phin md ta nay, thi
nguoi co kién thirc trung binh trong linh vuc c6 thé thiy rang cac don vi va cac bude
thuét toan néu trén la co thé duoc thuc hién béng phﬁn cing dién tu, hoac t hop
giita phan mém may tinh va phan ciing dién tir. Viéc cac chic nang nay duge thuc
hién bang phan cing hay phin mém 1a phu thudc vao cac Gmg dung cu thé va céac
didu kién rang budc vé thiét ké cua cac giai phap ky thuat. Nguoi cé kién thirc trung
binh trong linh vuc c6 thé sir dung céc phuong phap khac nhau dé thuc hién cac chirc
nang dugc mo ta d6i v6i mdi ing dung cu thé, nhung diéu nay khong dugc coi la
cach thirc thuc hién dé nam ngoai pham vi cia sang ché.

Neudi c6 kién thire trung binh trong linh vue ¢6 thé hiéu rd ring, dé cho viée
mo ta dugc thuan tién va ngén gon, thi chi tiét v& tién trinh hoat dong cua hé théng,
thiét bi, va don vi néu trén 1a c6 thé dugc tim thdy & tién trinh twong Ung trong cac
phuong an vé phuong phap néu trén, nén cac chi tiét khong duge mo ta lai & day.

Theo mot sb phuong 4n dugc cung cap trong don nay, can hiéu rang hé théng,
thiét bi va phuong phép dugc boc 16 1a ¢6 thé duge thyuc hién theo nhiing cach khac.

Vi du, cac phuong an vé thiét bi duoc md ta chi 1a cac vi dyu. Vi duy, cach chia thanh
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cac don vi chi 1a cach chia theo chirc ndng logic, va co thé 1a cach chia khéc trong
qua trinh thuc hién thuc té. Vi dy, nhidu don vi hogc thanh phén ¢6 thé dugc két hop
hodc dugc tich hop vao hé théng khéc, hodc mot s6 dau hiéu co6 thé dugc bo qua
hodc khong dugc thuc hién. Ngoai ra, nhitng su ghép ndi v4i nhau hodc nhiing su
ghép ndi hodc cac két nbi giao tiép truc tiép ma da duoc thé hién hodc duge mo ta
néu trén 13 ¢6 thé duoc thuc hién nho sit dung mot sb giao dién. Nhiing su ghép ndi
hoiic cac két ndi giao tiép gian tiép giita cac thiét bi hodc cac don vi 14 c6 thé duoc
thuce hi€n vé mit dién tir, co hoc, hodc cac dang khac.

Céc don vi ma dugc mo ta dudi dang cac bd phan riéng r€ thi co thé 1a hodc
khong phai 14 riéng r& v& mat vét ly, va cic bd phan ma dugc thé hién dudi dang cac
don vi thi c6 thé 1a hodc khong phai 1a cac don vi vat Iy, co thé duoc dat tai mot vi tri,
hodc ¢co6 thé duoc rai rac trén nhiéu don vi mang. Mot s6 hoac tat ca trong sb cac don
Vi nay co thé dugc chon dua trén cac yéu cau thuc té dé dat dugc cac muc dich cua
cac giai phap theo cdc phuong an nay.

Ngoai ra, cac don vi chicc nang theo cdc phuong an cua sang ché 1a c6 thé
dugc tich hop vao mot don vi xtr ly, hodc mdi trong s6 cac don vi nay c6 thé ton tai
mdt minh v& mat vét Iy, hodc hai hay nhiéu don vi dugc tich hgp vao mot don vi.

Khi c4c chirc nang nay dugc thuc hién dudi dang don vi chirc nang phan mém
va dugce ban hodc dugce st dung dudi dang san phﬁm doc 1ap, thi cac chirc nang nay
¢6 thé dwgc luu giit trén phuong tién luvu trir doc duge bang may tinh. Dya trén cach
hiéu d6, thi cac giai phap k¥ thuét theo sang ché, hodc phan déng gop vao giai phap
k¥ thuat da biét, hodc mot s6 trong s6 cac giai phap k¥ thuét nay, 1a c¢6 thé duoc thuc
hién dudi dang san pham phan mém. San phidm phin mém nay duogc luu giit trén
phuong tién luu trit, va bao gdbm mot s chi dan dé chi dan cho thiét bi may tinh (c6
thé 1a may tinh ca nhan, may chu, hodc thiét bi mang) thyc hién toan bo hodc mot sb
trong sd cac budc ciia cdc phuong phap da dugc md ta theo cac phuong an cua sing
ché. Phuong tién luu trit nay bao gbm: cic phuong tién bét ky ma c6 thé luu gitt ma
chwong trinh, ching han b dia flash (6 dia luu trit chép nhoang) USB (Universal
Serial Bus - buyt ndi tiép van ning), dia ctng thdo ra dugc, ROM (Read Only
Memory - bd nhé chi doc), RAM (Random Access Memory - bd nh¢ truy cap ngau
nhién), dia tir, hodc dia quang.

Phan mé ta néu trén chi 1a nhitng cach thirc thuc hién cu thé cla sang ché chur
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khong nham giéi han pham vi bao ho cua sang ché. Bat ky phuong 4n bién thé hoic
phuong an thay thé nao ma ngudi c6 kién thirc trung binh trong linh vuc co thé tao ra
trong pham vi k¥ thuét dugc boc 10 cua sang ché thi ciing ndm trong pham vi bao hd
cta sang ché. Do d6, pham vi bao hd cla sang ché 12 pham vi béo ho ctia cac diém

yéu cau bao ho kem theo.
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YEU CAU BAO HO

1. Phuwong phap truyén thong tin, trong d6 phuong phap nay bao gbm cac budc:

nhén (110) bao hi€u 16p cao hon;

nhan (110) thong tin diéu khién duong xubng;

xac dinh (120), dua trén bao hiéu 16p cao hon nay, tai nguyén thoi gian - tan
s6 twong ng véi thong tin yéu cau 14p lich (Scheduling Request - SR);

xéc dinh (120), dua trén thong tin didu khién duong xudng, tai nguyén thoi
gian - tin sb twong ung véi thong tin yéu cau lap tu dong lai (Hybrid Automatic
Repeat reQuest - HARQ), trong d6 tai nguyén thoi gian - tan sb ma tuong Gng véi
thong tin SR va tai nguyén thoi gian - tdn s6 ma twong Gng véi thong tin HARQ nay
lan lugt twong tng v6i mot hodc nhidu ky hiéu OFDM (Orthogonal Frequency
Division Multiplexing - ghép kénh phéan chia theo tan s truc giao) dugc dit trong
mdt khe trong mién thoi gian va chdng nhau mét phan trong mién thoi gian; va

giti (150) thong tin HARQ nay nho sir dung tai nguyén thoi gian - tan sd
twong g v6i thong tin HARQ nay, trong dé tai nguyén thoi gian - tan s tuong tng
v6i thong tin yéu cau lap lich (Scheduling Request - SR) 1a khong dwgc ding dé gui
thong tin SR.

2. Phuong phap theo diém 1, trong d6 budc gii (150) thong tin HARQ nho st dung
tai nguyén thoi gian - tan s twong ung véi thong tin HARQ 12 bao gbm budc:

khi tai nguyén thoi gian - tan sd twong ung véi thong tin SR 1a sém hon hodc
mudn hon, trong mién thoi gian, so véi tai nguyén thoi gian - tan sb tuong tng véi
thong tin HARQ, thi gti thong tin HARQ nho sir dung tai nguyén thoi gian - tan s6
trong Gng vai thong tin HARQ.

3. Phwong phép theo diém 1, trong d6 budce gui (150) thong tin HARQ nho st dung
tai nguyén thoi gian - tin s6 twong ung v6i thong tin HARQ 1a bao gbm budc:

khi tai nguyén thoi gian - tan s6 tuong tmg véi thong tin SR 1a bao gdm hoan
toan hodc dugc bao gdm hoan toan, trong mién thoi gian, trong tai nguyén thoi gian -
tan sb twong Umg v&i thong tin HARQ, thi giri thong tin HARQ nho st dung tai
nguyén thoi gian - tan s twong ung véi thong tin HARQ.
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4. Phuong phap truyén thong tin, trong d6 phuong phap nay bao gdm cac buée:

otri (110) thong tin diéu khién duong xudng;

gui (110) bao hiéu 16p cao hon;

tao c4u hinh tai nguyén thoi gian - tan sb tuong Gng véi thong tin yéu cau lap
lich (Scheduling Request - SR) dua trén béo hiéu 16p cao hon nay;

tao cAu hinh tai nguyén thoi gian - tan s6 twong tng vé6i thong tin yéu cau lap
tu dong lai (Hybrid Automatic Repeat reQuest - HARQ) dua trén thong tin didu
khién duong xudng,

trong d6 tai nguyén thoi gian - tan s ma tuong tng véi thong tin SR va tai
nguyén thoi gian - tan s6 ma twong tng voi thong tin HARQ nay lan luot twong Gmg
v6i mot hodc nhiéu ky hiéu OFDM (Orthogonal Frequency Division Multiplexing -
ghép kénh phan chia theo tan sb truc giao) dugc dit trong mot khe trong mién thoi
gian va chong nhau mot phan trong mién thoi gian; va

nhan (150) thong tin HARQ nay nho st dung tai nguyén thoi gian - tan s6
twong Ung voi thong tin HARQ nay, trong d6 tai nguyén thoi gian - tan sd ma twong

tmg véi thong tin SR 1a khong duoc dung dé gri thong tin SR.

5. Phuong phap theo diém 4, trong d6 budc nhan (150) thong tin SR va théng tin
HARQ nho sir dung tai nguyén thoi gian - tan sb twong Gng véi thong tin HARQ 1a
bao goém budec:

khi tai nguyén thoi gian - tan sb twong mg véi thong tin SR 12 bao gdm hoan
toan hodc dugc bao gdm hoan toan, trong mién thoi gian, trong tai nguyén thoi gian -
tan sd twong ng véi thong tin HARQ, thi nhén thong tin SR va thong tin HARQ

nho stir dung tai nguyén thoi gian - tan sb twong ung véi thong tin HARQ.

6. Phuong phép theo diém 4, trong d6 budc nhan (150) thong tin HARQ nho sir dung
tai nguyén thoi gian - tan s twong tmg véi thong tin HARQ 12 bao gb6m budc:

khi tai nguyén thoi gian - tin sd twong ng v6i thong tin SR 1a s6m hon hoac
mudn hon, trong mién thoi gian, so véi tai nguyén thoi gian - tan s6 tuong tng véi
thong tin HARQ, thi nhén thong tin HARQ nho sir dung tai nguyén thoi gian - tan sb
twong ung vai thong tin HARQ.
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7. Thiét bi truyén thong tin c6 phuong tién dugc tao cAu hinh dé thuc hién phuong

phéap theo diém bét ky trong s6 cac diém tir 1 dén 3.

8. Thiét b truyén thong tin c6 phuong tién dugce tao ciu hinh dé thyc hién phwong

phap theo diém bét ky trong 36 céac diém tir 4 dén 6.

9. Phuong tién luu trit doc dugce bing may tinh bao gdm cac chi din ma khi dugc
thuc thi béi mdy tinh thi khién mdy tinh d6 thuc hién phuong phap theo diém bat ky

trong sb cac diém tir 1 dén 3.
10. Phuong tién luu trit doc duoc bing may tinh bao gdm cac chi dan ma khi dugc

thuc thi béi mdy tinh thi khién may tinh d6 thyuc hién phuong phép theo diém bt ky

trong sO cac diem tu 4 dén 6.
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gian - tan s6 twong ing véi théng
tin HARQ; hodc tai nguyén thoi
gian - tin sd thir nhét 1a tai nguyén
thoi gian - tin s6 twong tmg véi
thong tin SR, va tai nguyén thoi
gian - tan s6 thir hai 1a mot phan
cla tai nguyén thoi gian - tan sb
twong img v6i thong tin HARQ va
khong chong véi tai nguyén thoi
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thoi gian
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