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mang truy nhap tha nhat va/hodc thong tin cau hinh thir hai dugc gui boi thiét bi mang truy
nhap thir hai, va truyén dir liéu duya trén thong tin cau hinh thur nhit va/hodc thong tin cau
hinh thtr hai. Thong tin cAu hinh thit nhat bao gdm thong tin cAu hinh cta huong truyén clia
thiét bi mang truy nhap thr nhat trong it nhat mot khéi tai nguyén, thong tin cau hinh thi
hai bao gom thong tin ciu hinh cua hudng truyen ctia thiét bi mang truy nhap thir hai trong
it nhat mot khéi tai nguyén, va it nhat mot kh01 tai nguyén bao gom it nhat mot trong khoi
mién tan so, kh01 mién thoi gian, va khéi mién khong gian. Trong phuong phap nay, mot
chu trinh bao gdm sb luong khéi tai nguyén khong gio1 han va co thé bao gdm nhiéu loai
khéi tai nguyén hon, va cac loai khic nhau va cac sé luong khac nhau cua cac khéi tai
nguyén tuong ng voi nhiéu cach thire phan phéi hon, n6i theo cach khac, cac che do hoac
cac cau trac cau hinh cting da dang hon. Theo cach nay, c4u hinh cta hudng truyén cta tai
nguyén khong gian thoi gian - tan sb tré nén linh hoat hon, va c6 thé théa man yéu cau
dich vy thay d6i dong.

Thiét bj diu cudi ahin théng tin cém hinh thir nhat dwoc giri b thiet bi
mang truy nhip thir ohat vahodic thong tin cau hinh thir hai dirge gin bai
thiet bi mang truy nhip thir hai
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Linh vwe k¥ thuit dwoc dé cap
Sang ché dé cap dén cac cong nghé truyén thong, va cu thé 13, dén phuong

phap va thiét bi tao cAu hinh hudng truyén cia tai nguyén thoi gian - tin sd.

Tinh trang k§ thuit cia sang ché

Do su bat ddi xung gifta cac dich vu lién két 1én (uplink, UL) va cac dich vu
lién két xudng (downlink, DL) ting 1én troﬁg hé théng truyén thong va ty 1é cia
cac dich vu UL trén cac dich vu lién két xuéng luén thay ddi theo thoi gian,
phuong phap hién tai st dung cac phd ghép cap c¢b dinh va phuong phép hién
tai sit dung phan phdi khe UL va DL ¢6 dinh c6 thé khong con hd tro hiu qua
tinh nang bat dbi ximg dong cta cac dich vu. Khi song cong linh hoat, viéc
tang tong luu luong dich vu va tinh niang ddi xtmg duogc xem xét diy du, va cac
tai nguyén UL va DL c6 thé dugc phan phdi mét cach thich tmg dira trén viéc
phén tan cac dich vu UL va cac dich vu DL, nh¢ d6 cai thién hi€u qua tdn dung
tai nguyén hé thdng dé théa man yéu cdu mang twong lai.

Trong céng nghé bing tin sb linh hoat, mot sd bang tin sb trong hé théng
song cong phan chia tan s6 (Frequency Division Duplex, FDD) dugc tao ciu
hinh 1am céc bang tan s linh hoat. Trong tng dung thuc, dwa trén viéc phan
tan céc dich vu UL va cac dich vu DL trong mang, cac bang tan s6 linh hoat
dugc phan phdi cho phién truyén UL hodc truyén DL, sao cho céc tai nguyén
phd UL va DL so khép cac yéu cau dich vu UL va DL, nhd d6 cai thién tan
dung phé. Chéng han, khi Ivu lugng dich vu DL cao hon lIvu Iugng dich vu UL
trong mang, bang tAn sd ban dau dugc st dung dé truyén UL ¢6 thé duoc tao
céu hinh duéi dang bang tin sb dugc st dung dé truyén DL trong mang. Trong
cdng nghé song cong linh hoat, song cong phan chia thoi gian (Time Division
Duplex, TDD) c6 thé dugc sir dung trén bang tin sb dé truyén cac dich vu UL
va DL. Trong hé thdng tién héa dai han (Long Term Evolution, LTE), c¢6 tdng
cong bay ché d6 céu hinh khung phu khac nhau trong cac cdu hinh UL va DL
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ctia TDD. Mdi ché do cAu hinh dugc sir dung dé mé ta lidu hudng truyén cia
mdi khung phu trong mudi khung phu dugce bao gdm trong mét chu trinh 13 UL
hodc DL hoac liéu khung phu c6 phai 1a khung phu dédc biét hay khéng. Trong
mang truyén théng di dong hién tai, tram co s& (base station, BS) luya chon mot
trong bay ché @6 cAu hinh dya trén cac hé sb chéng han yéu cau dich vu dugc
thu thap dai han, va thong bao thiét bi diu cubi hodc BS khac vé ché do ciu
hinh qua c4u hinh tinh hozc béan tinh. Theo cich nay, thiét bi dau cudi truyén dix
lidu v6i BS dua trén hudéng truyén UL va huéng truyén DL duoc néu trong ché
d6 cu hinh, sao cho BS khac c6 thé thuc hién xir Iy giao thoa, didu khién 1ap
lich, hoac cac hoat dong chu hinh khac dua trén ché do cAu hinh.

Khi hé théng truyén théng phat trién, ban kinh té bio ngay cang nho hon, sd
luong twong déi nhé thiét bi dau cudi duge két ndi véi mdi BS, va céc dich vu
trong t& bao dao dong twong d6i 16n. Do vay, huéng truyén tdi nguyén cin
duoc tao cu hinh linh hoat hon dé truyén thong tin, dé 1am thich tng véi thay
dbi dich vu dong hon. Tuy nhién, theo giai phap k¥ thuat da biét, huéng truyén
tai nguyén c6 thé duoc tao ciu hinh chi bang cach chon mot trong vai ché do
chu hinh gi6i han néu trén. Két qua 13, khong thé théa min yéu cau dich vu

thay ddi dong.

Ban chit ky thuit ciia sang ché

Sang ché @& xuit phuong phap va thiét bi tao cAu hinh huéng truyén cta tai
nguyén thoi gian - tin s6, sao cho cdu hinh ctia huéng truyén cua tai nguyén
khong gian thoi gian - tan s6 tré nén linh hoat hon va c6 thé thoa man yéu cu
dich vu thay ddi dong.

Khia canh thir nhét ctia sdng ché d& xuét phuong phép tao cu hinh huéng
truyén cla tai nguyén thoi gian - tin s, bao gdm: nhén, béi thiét bi dau cudi,
thong tin cAu hinh thir nhit dwoc giri béi thiét bi mang truy nhap thir nhét, va
truyén dir liéu dwa trén thong tin céu hinh thtr nhét, trong d6 théng tin cAu hinh
thir nhit bao gdm théng tin c4u hinh cta huéng truyén cua thiét bi mang truy
nhdp thir nhét trong it nhit mét khéi tai nguyén, va it nhit mot khdi thi nguyén

bao gém it nhat mot trong khoi mién tan so, khoi mien thoi gian, va khoi mi€n
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khéng gian.

Theo trién khai kha thi, phuong phap con bao gbm: nhan, boi thiét bi dau
cudi, thong tin ciu hinh thir hai dugc giri béi thiét bi mang truy nhap thit hai,
trong d6 théng tin cAu hinh thir hai bao gdm thong tin cAu hinh ciia huéng
truyén cua thiét bi mang truy nhép thir hai trong it nhit mot khéi tai nguyén, va
it nhat mot khéi tai nguyén bao gdm it nhit mot trong khdi mién tan s, khéi
mién thoi gian, va khéi mién khéng gian.

Theo trién khai kha thi, thong tin cdu hinh thir nhit dugc mang trén kénh
diéu khién DL vt Iy (physical downlink control channel, PDCCH) loai 1, va
PDCCH loai 1 dugc st dung dé mang thong tin cAu hinh ciia huéng truyén cia
tai nguyén thoi gian - tan s6 hodc tai nguyén khéng gian thoi gian - tan sb.

Theo trién khai kha thi, thong tin cAu hinh thtr hai dirgc mang trén PDCCH
loai 1, va PDCCH loai 1 dugc st dung aé mang thong tin c4u hinh cta huéng
truyén cuia tai nguyén thoi gian - tin s§ hoic tai nguyén khong gian thoi gian -
tan s6.

Theo trién khai kha thi, phuong phap con bao gdm: nhan, bai thiét bi dau
cudi, thong tin chi bdo kich hoat cia PDCCH loai 1 va dugc gui boi thiét bi
mang truy nhap thtr nhét.

Theo trién khai kha thi, phuong phap con bao gdm: nhén, béi thiét bi dau
cudi, théng tin chi bao kich hoat cia PDCCH loai 1 va duogc giri béi thiét bi
mang truy nhép th{ hai.

Theo trién khai kha thi, thiét bi dau cudi con nhan thong tin thoi gian hiéu
~ dung cua thong tin chu hinh thtr nhét va/hodc thong tin thoi gian hi€u dung cta
~ thong tin c4u hinh thir hai.

Theo trién khai kha thi, PDCCH loai 1 bao gdm thong tin diéu khién DL
(downlink control information, DCI) thir nhit, va DCI thir nhit bao gdm thong
tin cAu hinh ctia huéng truyén cia it nhit mot khdi tai nguyén va/hodc thong tin
thoi gian hiéu dung cia thong tin cdu hinh.

Theo trién khai kha thi, PDCCH loai 1 bao gém DCI thir nhat, va DCI thir
nhit bao gém thong tin cdu hinh clia huéng truyén cua it nhit mot khéi tai
nguyén va/hodc thong tin thoi gian hiéu dung cta théng tin cAu hinh.
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Theo trién khai kha thi, DCI thtr nhét bao gbm it nhat mot khéi thong tin, va
mdi khéi thong tin bao gdm thong tin cAu hinh ciia hudng truyén cia it nhat
mdot khdi tai nguyén va/hodc thoi gian hiéu dung cia théng tin ciu hinh.

Theo trién khai khé thi, phuong phap con bao gdm: nhan, béi thiét bi dau
cubi, b4o hiéu ciu hinh 16p cao hon duoc giri béi thiét bi mang, trong d6 thong
tin cAu hinh 16p cao hon bao gém tham s cuia vi tri tai nguyén bét dau ctia mbi
khéi thong tin; va doc mdi khdi thong tin tr PDCCH loai 1 dva trén vi tri tai
nguyén bit dau cia mbi khdi thong tin.

Theo trién khai kha thi, phuvong phap con bao gdm: nhén, boi thiét bi ddu
cudi, thong tin tai nguyén giri cho thong tin céu hinh thir nhat, va/hoic nhan
thong tin tai nguyén giri cho théng tin ciu hinh thi hai, trong d6 tai nguyén giri
thir nhat duoc chi bao boi théng tin tai nguyén giri cho théng tin cdu hinh thir
nhét truc giao véi tai nguyén giri thir hai duge chi bao boi thong tin tai nguyén
giri cho théng tin cAu hinh thir hai.

Khia canh thr hai cia sang ché dé xuét phuong phép tao cdu hinh huéng
truyén cua tai nguyén thoi gian - tan s, bao gdm: giri, boi thiét bi mang truy
nhap thi nhit, théng tin cau hinh thir nhat, trong d6 thong tin céu hinh thir nhét
bao gdém théng tin cdu hinh ctia huéng truyén cia thiét bi mang truy nhép thir
nhét trong it nhit mot khéi tai nguyén, va it nhat mot khéi tai nguyén bao gdm
it nhit mot trong khdi mién tdn sb, khdi mién thoi gian, va khdi mién khéng
gian.

Theo trién khai kha thi, phwong phap con bao gdm: nhan, béi thiét bi mang
truy nhép tht nhit, théng tin cdu hinh tht hai dugc giri boi thiét bi mang truy
nhap tht hai, trong d6 théng tin cAu hinh thir hai bao gdm thong tin ciu hinh
clia huéng truyén cua thiét bi mang truy nhép thir hai trong it nhat mot khéi tai
nguyén, va it nhat mot khéi tai nguyén bao gdm it nhat mot trong khéi mién tin
s6, khdi mién thoi gian, va khdi mién khong gian.

Theo trién khai kha thi, thong tin c4u hinh thtr nh4t dugc mang trén PDCCH
loai 1, va PDCCH loai 1 duoc st dung dé mang thong tin cAu hinh ciia huéng
truyén ciia tai nguyén thoi gian - tAn s§ hodc tai nguyén khong gian thoi gian -

tan so.
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Theo trién khai kha thi, théng tin ciu hinh thir hai duoc mang trén PDCCH
loai 1, va PDCCH loai 1 duoc sir dung d& mang thong tin céu hinh ctia huéng
truyén cia tai nguyén thoi gian - tn s hoic tai nguyén khong gian thoi gian -
tan sb.

Theo trién khai kh4 thi, phuong phap con bao gdm cac bude: thuong luong,
béi thiét bi mang truy nhap thtr nhét, v6i thiét bi mang truy nhap thi hai, dé xac
dinh tai nguyén gii th nhit duoc st dung dé giri thong tin céu hinh thir nhét
va tai nguyén giri th hai dugc sir dung dé giri thong tin céu hinh thit hai, trong
d6 tai nguyén giri thir nhét truc giao véi tai nguyén giri thir hai.

Khia canh thr ba cua séng ché dé xuét thiét bi ddu cudi, bao gdm: |

modun nhén, dwoc tao ciu hinh d nhan théng tin ciu hinh thir nhat duoc
giri béi thiét bi mang truy nhép tht nhét, trong d6 thong tin cAu hinh thir nhét
bao gdm thong tin cAu hinh cta hudng truyén cia thiét bj mang truy nhép thi
nhét trong it nhat mot khéi tai nguyén, va it nhit mot khéi tai nguyén bao gdm
it nhét rh(f)t trong khéi mién tin s, khéi mién thoi gian, va khéi mién khong
gian; va

modun truyén, dugc tao cAu hinh dé truyén dir liéu dua trén thong tin cu
hinh tht nhat.

Theo trién khai kha thi, médun nhan con duge tao cAu hinh dé nhan thong
tin cdu hinh thér hai duoc gt boi thiét bi mang truy nhép thir hai, trong d6
thong tin cAu hinh thir hai bao goém thong tin cdu hinh ciia huéng truyén cia
thiét bi maﬁg truy nhép thi hai trong it nhat mot khéi tai nguyén, va it nhat mot
khéi tai nguyén bao gébm it nhit mot trong khéi mién tin s, khdi mién thoi
gian, va khéi mién khong gian.

Theo trién khai kha thi, théng tin ciu hinh thir nh4t dugc mang trén PDCCH
loai 1, va PDCCH loai 1 duoc st dung d& mang théng tin cAu hinh ctia huéng
truyén cia tai nguyén thoi gian - tAn sé hodc tai nguyén khéng gian thoi gian -
tan sb.

Theo trién khai kha thi, thong tin ciu hinh thir hai dugc mang trén PDCCH
loai 1, va PDCCH loai 1 dugc sir dung dé mang thong tin cdu hinh ciia huéng

truyén cia a tai nguyén thoi gian - tin sd hodc tai nguyén khéng gian thoi gian
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- tn sd.

Theo trién khai kha thi, mddun nhan con dugc tao cAu hinh dé nhan thong
tin chi bao kich hoat ctia PDCCH loai 1 va duoc giri boi thiét bi mang truy
nhap thir nhét.

Theo trién khai kha thi, mddun nhan con duoc tao cu hinh d nhén théng
tin chi bao kich hoat cia PDCCH loai 1 va dugc giri béi thiét bi mang truy
nhap th hai.

Theo trién khai kha thi, PDCCH loai 1 bao gdm DCI thi nhét, va DCI thu
nhit bao gdm théng tin ciu hinh cia huéng truyén cua it nhat mot khoi tai
nguyén va/hodc thong tin thoi gian hi€u dung cia thong tin cAu hinh.

Theo trién khai kha thi, PDCCH loai 1 bao gdm DCI thit nhit, va DCI thir
nhit bao gdm théng tin cdu hinh cta huéng truyén cta it nhit mot khéi tai
nguyén vi/hodc théng tin thoi gian hiéu dung ciia thong tin cau hinh.

Theo trién khai kh4 thi, DCI thir nh4t bao gbm it nhat mot khéi thong tin, va
mdi khéi thong tin bao gdm thong tin cdu hinh cta huéng truyén cta it nhit
mot khéi tai nguyén va/hodc thoi gian hi¢u dung ctia thdng tin cAu hinh.

Theo trién khai kha thi, mddun nhén con dugc tao cAu hinh dé: nhan bao
hiéu céu hinh 16p cao hon dugc giri boi thiét bi mang, trong d6 thong tin cdu
hinh 16p cao hon bao gém tham s6 ctia vi trf tai nguyén bat déu ciia mdi khdi
thong tin; va doc mbi khéi théng tin tir PDCCH loai 1 dua trén vi trf tai nguyén
bét dau cia mdi khéi thong tin. |

Theo trién khai kha thi, mo6dun nhan con duge tao cdu hinh dé nhan thong
' tin thoi gian hi¢u dung cla thong tin ciu hinh th nhit vi/hogc thong tin thoi
gian hiéu dung ctia théng tin ciu hinh thir hai.

Theo trién khai kha thi, modun nhén con dugce tao ciu hinh dé:

nhén théng tin tai nguyén giri cho théng tin cdu hinh thir nhat, va/hoic nhan
thong tin tai nguyén giri cho théng tin cau hinh thi hai, trong d6 tai nguyén giri
thir nht dugc chi bio béi thong tin tai nguyén giri cho thong tin ciu hinh thir
nhit truc giao véi tai nguyén giri thir hai duoc chi bio bai thong tin tai nguyén
giri cho thong tin cAu hinh thir hai.

Khia canh thir tr ciia sdng ché dé xuét thiét bi mang truy nhap thir nhat, bao
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gbm:

modun guri, dugce tao cAu hinh dé guri thong tin cu hinh thir nhét, trong dé
thong tin ciu hinh thir nhit bao gdm thong tin cAu hinh cia huéng truyén cia
thiét bi mang truy nhép thir nhit trong it nhdt mot khéi tai nguyén, va it nhit
mdt khéi tai nguyén bao gdm it nhit mot trong khdi mién tan s6, khdi mién thoi
gian, va kh6i mién khong gian.

Theo trién khai kha thi, thiét bi mang truy nhdp thtr nhit con bao gdm:
mddun nhén, dugc tao cu hinh dé nhan thong tin cAu hinh th{ hai dugc gui boi
thiét bi mang truy nhép thir hai, trong d6 théng tin cdu hinh thir hai bao gdm
thong tin cAu hinh cia huéng truyén coa thiét bi mang truy nhép thi hai trong it
nhét mot khéi tai nguyeén, va it nhét mot khoi tai nguyén bao gbm it nhit mot
trong khéi mién tdn sb, khéi mién thoi gian, va khdi mién khéng gian.

Theo trién khai kha thi, thiét bi mang truy nhdp thtr nhat con bao gdm:
mddun xé4c dinh, dugc tao cdu hinh dé thuong lwong véi thiét bi mang truy
nhép thir hai, dé xac dinh tai nguyén guri thir nhit duoc sir dung dé giri thong tin
céu hinh thir nhét va tai nguyén giri thir hai dugc sir dung dé giri thong tin cdu
hinh tht hai, trong d6 tai nguyén gui tht nhét tryc giao vdi tai nguyén giri thir
hai.

Theo trién khai kha thi, théng tin cAu hinh thir nhét dugc mang trén PDCCH
loai 1, va PDCCH loai 1 dugc sir dung dé mang théng tin cdu hinh ctia hudng
truyén cua tai nguyén thoi gian - tAn sd hodc tai nguyén khong gian thoi gian -
tan s6. '

Theo trién khai kha thi, thong tin cdu hinh thir hai dugc mang trén PDCCH
loai 1, va PDCCH loai 1 dugc st dung dé mang thong tin cAu hinh cua hudng
truyén cia tai nguyén thoi gian - tAn sd hodc tai nguyén khong gian thoi gian -
tan sb.

Khia canh thir nim ctia sang ché dé xuét thiét bi diu cudi, bao gdm bd xir 1y,
bd nhd, va bd thu phat. B§ nhé dugce tao chu hinh d& luu trix 1énh. B thu phat
duoc tao cAu hinh dé truyén thong véi thiét bi khac. BO xir Iy duogc tao cdu hinh
dé thuce thi 1énh dugc luu trit trong bd nhd, dé thuc hién phuong phap sau:

nhén thong tin c4u hinh thir nhit dugc giri boi thiét bi mang truy nhap tha

-8



38926

nhéit, trong d6 théng tin cdu hinh thir nhit bao gdm thong tin cAu hinh ctia
huéng truyén cta thiét bi mang truy nhép thir nhit trong it nhat mét khéi tai
nguyén, va it nhat mot khéi tai nguyén bao gdm it nhit mot trong khéi mién tin
s6, khdi mién thoi gian, va khdi mién khong gian; va

truyén dir liéu dwa trén théng tin cAu hinh thir nhat.

Theo trién khai kha thi, bd xtr Iy con duoc tao c4u hinh dé:

nhédn théng tin cAu hinh thir hai duoc g boi thiét bi mang truy nhép thir hai,
trong d6 théng tin cAu hinh tht hai bao gém thong tin cAu hinh ciia huéng
truyén cia thiét bi mang truy nhdp thtr hai trong it nhat mot khdi tai nguyén, va
it nhat mot khéi tai nguyén bao gdm it nhit mét trong khbi mién tin sb, khdi
mién thoi gian, va khbi mién khong gian.

Theo trién khai kha thi, thong tin cdu hinh thir nhit dugc mang trén PDCCH
loai 1, va PDCCH loai 1 duoc sir dung dé mang théng tin c4u hinh ctia huéng
truyén cla tai nguyén thoi gian - tan sd hodc tai nguyén khong gian thoi gian -
tan so.

Theo trién khai kha thi, thong tin cAu hinh tht hai dugc mang trén PDCCH
loai 1, va PDCCH loai 1 duoc sir dung dé mang thong tin cAu hinh ctia huéng
truyén ciia tai nguyén thoi gian - tin sd hodc tai nguyén khéng gian thoi gian -
tan s6.

Theo trién khai kha thi, bd xir Ij con dugc tao cdu hinh dé nhéan thong tin
chi bao kich hoat cia PDCCH loai 1 va duogc giri boi thiét bi mang truy nhap
thir nhét. |

Theo trién khai kha thi, bd xir 1y con dugc tao cAu hinh dé nhén thong tin
chi bao kich hoat cia PDCCH loai 1 va dugc gui béi thiét bi mang truy nhap
thr hai.

Theo trién khai kha thi, PDCCH loai 1 bao gdm DCI thir nhét, va DCI thi
nhit bao gdm thong tin cAu hinh cia huéng truyén cia it nhit mot khéi tai
nguyén va/hodc thong tin thoi gian hi€u dung cua thong tin chu hinh.

Theo trién khai khé thi, DCI thtr nhit bao gdm it nhat mot khdi thong tin, va
mdi khbi thong tin bao gdm thong tin cdu hinh ciia huéng truyén cta it nhit

mdt khéi tai nguyén va/hodc thoi gian hiéu dung ciia thong tin ciu hinh.
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Theo trién khai kha thi, bd xit Iy con duoc tao ciu hinh dé: nhan bio hidu
cAu hinh 16p cao hon dugc giri boi thiét bi mang, trong d6 thong tin cdu hinh
16p cao hon bao gdm tham sb cuia vi tri tai nguyén bét dau ciia mdi khdi thong
tin; va doc mdi khdi thong tin tir PDCCH loai 1 dwa trén vi trf tai nguyén bit
d4u ctia mbi khéi thong tin.

Theo trién khai kha thi, bd xt 1y con dugc tao cu hinh dé nhan thong tin
thoi gian hiéu dung cta thong tin ciu hinh thi nhat va/hoic thong tin thoi gian
hiéu dung ctia théng tin ciu hinh th hai.

Theo trién khai kha thi, bd xt 1§ con duoc tao ciu hinh dé: nhan thong tin
tai nguyén gbi cho thong tin céu hinh thir nhit, va/hodic nhan thong tin tai
nguyén giri cho thong tin cAu hinh thir hai, trong d6 tai nguyén gt thir nhit
dugc chi bao bdi thong tin tai nguyén gii cho thong tin c4u hinh thr nhét truc
giao vGi tai nguyén g thtr hai dugce chi bao bdi thong tin tai nguyén guri cho
thong tin c4u hinh thir hai.

Khia canh thi siu cia sang ché dé xuit thiét bi mang truy nhép, bao gbm bd
xi 1y, bd nhé, va bd thu phat. Bo nhd duge tao cdu hinh dé luu trit 1énh. B thu
phat duoc tao cdu hinh dé truyén thong véi thiét bi khac. Bo xir 1y dugc tao chu
hinh d thyc thi 1énh duoc luu trit trong bd nhd, dé thuc hién phuong phap sau:
giri thong tin cAu hinh thtr nhét, trong d6 thong tin cAu hinh thtr nhit bao gdm
thong tin c4u hinh cta huéng truyén cia thiét bi mang truy nhép tha nhét trong
it nhit mot khéi tai nguyén, va it nhit mot khéi tai nguyén bao gom it nhat mot
trong khdi mién tin sb, khdi mién thoi gian, va khéi mién khéng gian. |

Theo trién khai kha thi, bo xir Iy con duogc tao cAu hinh dé nhan thong tin
cAu hinh thtr hai duoc giri boi thiét bi mang truy nhap th hai, trong d6 thong
tin cAu hinh thir hai bao gdm théng tin cu hinh ctia huéng truyén cia thiét bi
mang truy nhap thtr hai trong it nhét mot khéi tai nguyén, va it nhat mot khéi
tai nguyén bao gbm it nhat mot trong khéi mién tin s6, khéi mién thoi gian, va
khéi mién khong gian.

Theo trién khai kha thi, thong tin cAu hinh thtr nhit dugc mang trén PDCCH
loai 1, va PDCCH loai 1 dugc sir dung dé mang thong tin cau hinh ctia huéng

truyén cua tai nguyén thoi gian - tin s6 hodc tai nguyén khong gian thoi gian -

-10-



38926

tan sO.

Theo trién khai kha thi, thong tin cAu hinh th{r hai dugc mang trén PDCCH
loai 1, vd PDCCH loai 1 dugc sir dung dé mang thong tin cdu hinh ciia huéng
truyén cta tai nguyén thoi gian - tin sé hodc tai nguyén khong gian thoi gién -
tan sb.

Theo trién khai kha thi, bo xt Iy con duogc tao cAu hinh dé thuong lugng véi
thiét bi mang truy nhép thir hai, & x4c dinh tai nguyén guri thir nhit duoc st
dung dé giri théng tin cAu hinh thir nhit va tai nguyén giri thi hai dugc sir dung
dé gtri thong tin cdu hinh thir hai, trong d6 tai nguyén giri thir nhat truc giao véi
tai nguyén guri thir hai. ‘

Theo khia canh thir nhat dén khia canh thit sau, theo trién khai khé thi,
- PDCCH loai 1 duoc bao gdm trong mdt trong cic khung phu sau: khung phu
UL loai 1, khung phu UL loai 2, khung phu DL loai 1, va khung phu DL loai 2;

khung phu UL loai 1 bao gdm PDCCH, chu ky bao vé (guard period, GP), |
kénh chia sé UL vat 1y (physical uplink shared channel, PUSCH), va kénh diéu
khién UL vat Iy (physical uplink control channel, PUCCH);

khung phu UL loai 2 bao gbm PUCCH va PUSCH;

khung phu DL loai 1 bao gdm PDCCH, PDSCH, GP, va PUCCH; va

khung phu DL loai 2 bao gdbm PDCCH va PDSCH.

Theo khia canh thir nhit dén khia canh thr sau, theo trién khai kha thi, tai
nguyén mién thoi gian trong d6 dit PDCCH loai 1 13 k¥ hiéu ghép kénh phan
chia tin s6 truc giao (orthogonal frequency division multiplexing, OFDM) tiép
theo PDCCH loai 2, hodc tai nguyén mién thoi gian trong d6 dit PDCCH loai 1
12 mot sd tai nguyén duoc sit dung dé truyén PDCCH loai 2, trong d6 PDCCH
loai 2 duoc st dung @& mang thong tin 14p lich ctia thiét bi ddu cubi.

Theo khia canh thtr nhit dén khia canh thir sau, theo trién khai kha thi, cong
sut truyén cia PDCCH loai 1 16n hon cong suét truyén cia PDCCH loai 2, va
PDCCH loai 2 dugc st dung d& mang thong tin 14p lich ctia thiét bi dau cudi.

Theo khia canh thir nhit dén khia canh thtr s4u, theo trién khai kha thi, it
nhit mét trong théng tin ciu hinh thir nhét va théng tin thoi gian hiu dung cta
thong tin cAu hinh thir nhit dugc mang biang cach sir dung bao hiéu 16p cao hon,
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VA it nhAt mét trong thong tin cAu hinh thir hai va thong tin thoi gian hiéu dung
ctia thong tin cdu hinh thir hai duge mang bang cach st dung béo hi€u 16p cao
hon.

Theo khia canh thir nhit dén khia canh thr sau, theo trién khai kha thi,
thong tin cdu hinh thr nhit dugc mang trong thong diép dép Umg truy nhép
ngAu nhién hodc thong diép giai quyét tranh chdp duoc giri béi thiét bi mang
truy nhap thi nhit.

Theo khia canh thir nhit dén khia canh thir sau, theo trién khai kha thi,
thong tin cu hinh thi hai dugc mang trong thong diép dép Gng truy nhép ngiu
nhién hodc thong diép gidi quyét tranh chép duoc giri béi thiét bi mang truy
nhép th hai.

Theo khia canh thtt nh4t dén khia canh thir sau, theo trién khai kha thi,
thong diép dap tmg truy nhap ngiu nhién hogc thongdiép giai quyét tranh chip
duge gtri boi thiét bi mang truy nhép thir nhét con bao gdm thong tin thoi gian
hiéu dung cta théng tin c4u hinh thir nhat.

Theo khia canh th@t nhit dén khia canh thir sau, theo trién khai kha thi,
théng diép dap tng truy nhip nglu nhién hoic thong diép giai quyét tranh chip
duoc giri boi thiét bi mang truy nhap tht hai con bao gdm thong tin thdi gian
hiéu dung ciia théng tin ciu hinh thir hai.

Theo khia canh thir nhit dén khia canh thir séu, theo trién khai kha thi,
thong tin cu hinh thi nhit dugc mang trong thong diép nhén tin dugc giri béi
thiét bi mang truy nhap thi nhét.

Theo khia canh thtt nhit dén khia canh thi sau, theo trién khai kha thi,
thong tin chu hinh tht hai dugc mang trong thong diép nhin tin dugc giri bdi
thiét bi mang truy nhap thir hai.

Theo khia canh thir nhat dén khia canh thi su, theo trién khai kha thi,
thong diép nhén tin dugc giri boi thiét bi mang truy nhap thir nhat con bao gbm
thong tin thoi gian hiéu dung cua thong tin cAu hinh thtr nhét.

Theo khia canh thir nhit dén khia canh tht séu, theo trién khai kha thi,
thong diép nhén tin duge giri béi thiét bi mang truy nhép thi hai con bao gébm
thong tin thoi gian hiéu dung cua thong tin cAu hinh thit hai.
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Theo khia canh tht nhit dén khia canh thr sdu, theo trién khai kha thi,
thong tin thoi gian hiéu dung bao gdm it nhat mot trong thong tin sau: thoi
diém bt dau hiéu qua va khoang thoi gian hiéu dung.

Theo khia canh thit nhit dén khia canh thir siu, theo trién khai kha thi, khi
thong tin thoi gian hiéu dung bao gém chi khoang thoi gian hiéu dung, mbi
quan hé gitra thoi diém bét dau hiéu qua va thoi gian théng bao cia thong tin
thoi gian hi€u dung dugc x4c dinh trude hodc dugce tao cAu hinh trude.

Theo khia canh thir nhat dén khia canh thér séu, theo trién khai kha thi, khéi
mién tin s6 bao gdm it nhit mot trong bﬁng tan sd, bang phy, va khéi tai
nguyén vét 1y (physical resource block, PRB), khbi mién thoi gian bao gom it
nhAt mét trong siéu khung, khung, khe, khung phu, khung phu mini, khe mini,
ky hiéu OFDM, va don vi thoi gian ngén hon mdt ky hiéu OFDM, va khéi
mién khong gian bao gdm it nhit mdt trong chum va cong anten, trong d6
khung phu mini ngin hon khung phu, va khe mini ngin hon khe.

Theo khia canh thtr nhit dén khia canh thtr sdu, theo trién khai kha thi,
thong tin c4u hinh thir nhat dugc x40 tron béng cach stir dung bd nhan dang tam
thoi mang v6 tuyén (radio network temporary identifier, RNTI) thir nhit, va
thong tin cAu hinh thir hai dugc x40 tron bang cach str dung RNTI thir hai.

Theo khia canh thr nhit dén khia canh thir séu, theo trién khai kha thi, thiét
bi mang truy nhép thu nhét va thiét bi mang truy nhip thr hai cé cac hudng
truyén khac nhau trong it nhit mot khéi tai nguyén.

Theo khia canh thi nhit dén khia canh thir su, theo trién khai kha thi, tai
nguyén giri thir nhit dugc sir dung boi thiét bi mang truy nhap thi nhit dé giri
thong tin cAu hinh thir nhat va tai nguyén giri thi hai duoc sir dung béi thiét bi
mang truy nhap thir hai dé giri théng tin cau hinh thir hai dugc tao cu hinh bi
trung tdm vén hanh, quan tri va quan ly (operation, administration, and
management, OAM).

Theo phuong phap va thiét bi tao cu hinh huéng truyén ciia tai nguyén thoi
gian - tan sé theo sang ché, thiét bj ddu cudi nhan thong tin ciu hinh thir nhét
dugc gui béi thiét bi mang truy nhip tha nhét va/hoic thong tin cAu hinh thir
hai duoc giri béi thiét bi mang truy nhdp thtr hai, va truyén dir li€u dua trén
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thong tin c4u hinh thir nhit va/hodc thong tin cu hinh thir hai. Théng tin cu
hinh thir nht bao gém théng tin cdu hinh ciia hudéng truyén cia thiét bi mang
truy nhdp thtr nhét trong it nhit mot khéi tai nguyén, thong tin ciu hinh thi hai
bao gbém théng tin cdu hinh ciia hudéng truyén cia thiét bi mang truy nhap thir
hai trong it nhit mot khdi tai nguyén, va it nhat mot khéi tai nguyén bao gom it
nhét mét trong khéi mién tan s, khéi mién thoi gian, va khdi mién khong gian.
Trong phuong phdp nay, médt chu trinh bao gém sé lugng khdi tdi nguyén
khong gi6i han va c6 thé bao gdm nhiéu loai khéi tai nguyén hon, va cac loai
khac nhau va cac sb luong khac nhau cia cac khéi tai nguyén twong tng véi
nhiéu cach thuc phan phéi hon, néi theo cach khac, cac ché do hodc cac ciu
trac cAu hinh ciing da dang hon. Theo cach ndy, ciu hinh ciia hudng truyén cia
tai nguyén khong gian thdi gian - tn s6 trd nén linh hoat hon, va cé thé théa

mén yéu cau dich vu thay di dong.

MBS ta vin tit cic hinh vé

Fig.1 14 so dd céu tric cia hé thdng truyén thong ma sang ché 4p dung
duoc;

Fig.2 12 lvu dd cta phwong phap tao ciu hinh hudng truyén ciia tai nguyén
thoi gian - tAn s6 theo phuong an thuc hién thir nhét;

Fig.3 la so dd céu tric cia khe loai 1 va khe loai 2;

Fig.4 1a so dd cua so sanh gitta khung phu loai 1 ma PDCCH loai 1 dugc
dua vao va khung phu loai 1 ma PDCCH loai 1 khong duge dua vao;

Fig.5 1a so d6 cta DCI thir nhit;.

Fig.6 1 luu d6 ciia phuong phép tao cdu hinh huéng truyén cia tai nguyén
thoi gian - tin s6 theo phuong an thuc hién thir hai;

Fig.7 1a so dd cu triac cua thiét bi dau cudi theo phuong 4n thyuc hién thir
ba;

Fig.8 12 so dd cdu tric cua thiét bj mang truy nhap theo phuong 4n thuc
hién thir tu;

Fig.9 14 so dd chu tric cia thiét bi dau cudi theo phuong 4n thuc hién thir

nam; va
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Fig.10 14 so db ciu tric cta thiét bi mang truy nhap theo phuong 4n thuc

hién thir sau.

M0 ta chi tiét sang ché

Sang ché d& xuét phuong phap tao cu hinh huéng truyén cla tai nguyén
thoi gian - tAn s6. Phuong phép theo sang ché c6 thé dugc ap dung cho cac hé
théng truyén théng khac nhau, ching han, cic hé théng truyén thong 2G, 3G,
va 4G hién tai, va mang tién hoa tuong lai chang han hé théng truyén théng 5G,
va trong vi du khac, hé thdng tién héa dai han (Long Term Evolution, LTE), hé
théng té bao lién quan 3GPP, va hé théng truyén thong khéc cia loai nay. Cu
thé 13, phuong phap c6 thé dwoc 4p dung cho hé thdng mang siéu day dic
(Ultra Dense Network, UDN) 5G. Nén luu ¥ ring hé thong truyén théng 5G c6 '
th8 bao gdm céac kich ban ching han méay dén may (Machine to Machine,
M2M), thiét bi dén may (device to machine, D2M), truyén théng macro-micro,
bang rong di dong ting cuong (Enhanced Mobile Broadband, eMBB), cac
truyén thong d6 tré thip va siéu tin cdy (Ultra Reliable & Low Latency
Communication, uRLLC), va truyén théng loai may 16n (Massive Machine
Type Communication, mMTC). Cac kich ban nay cé thé bao gdbm nhung khong
bi giéi han & kich ban truyén thong gitra cac tram co s& (base station, BS), kich
ban truyén théng gifra BS va thiét bi dau cudi, kich ban truyén thong gitra cac
thiét bi dau cubi, va tuong tu. Céc giai phap k¥ thuat theo cic phuong 4n thuc
hién sau cua sang ché ciing c6 thé dugc 4p dung cho cac kich ban ching han
truyén thong gitta BS va thiét bi dau cudi, truyén thong giita cac BS, va truyén
thong gita cac thiét bj diu cudi trong hé thong truyén théng 5G.

Fig.1 12 so db cAu tric ctia hé thdng truyén théng ma sang ché ap dung duorc.
Nhu duge thé hién trén Fig.1, hé thdng truyén théng bao gdm hai té bao: té bao
thir nhit va té bao thir hai. Té bao thr nht lién ké v6i té bao thir hai. Thiét bi
mang truy nhap cua té bao thir nhét 13 thiét bi mang truy nhap thir nhat, va té
bao thir nhit bao gdm céc thiét bi diu cudi. Thiét bi mang truy nhép ciia té bao
thir hai 12 thiét bi mang truy nhép thir hai, va t€ bao thir hai cling bao gbm céc

thi€t bi dau cuoi.
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Nén hiéu rd rang thiét bi mang truy nhép tht nhét, thiét bi mang truy nhap
thir hai, hodc thiét bi mang truy nhép khac theo sang ché c6 thé 13 tram b6 thu
phat co s¢ (Base Transceiver Station, BTS) trong hé thdng toan ciu truyén
thong di dong (Global System of Mobile communication, GSM) hodc hé théng
da truy nh4p phin chia mi (Code Division Multiple Access, CDMA), hodc co6
thé 12 nat B (NodeB, NB) trong hé théng CDMA bing rong (Wideband CDMA,
WCDMA), hodc c6 thé 13 nut B tién héa (evolved NodeB, eNB), diém truy
nhap (access point, AP), hoic tram chuyén tiép trong hé thong LTE, hodc c6 thé
1a BS (Chéng han, gNB hodc diém truyén (Transmission Point, TP)) trong hé
théng 5G, hoic c6 thé 12 bo diéu khién vo tuyén, thiét bi mang dugc, hoic thiét
bi trong xe trong kich bén mang truy nhdp vo tuyén ddm may (Cloud Radio
Access Network, CRAN), hoic twong tw. Didu nay khong bi giéi han & day.

BS ¢6 thé bao gdm khdi bing co s& trong tda nha (Building Baseband Unit,
BBU) va khéi v6 tuyén tir xa (Remote Radio Unit, RRU). RRU dugc duge két
néi v6i hé thdng anten (ndi theo cach khac, anten), va BBU va RRU c6 thé
duoc tach dé s dung dua trén nhu cdu. Nén hwu ring trong qué trinh trién
khai cu thé, BS c6 thé theo cach khac c6 kién tric phan cing tdng quat khac.

Thiét bi diu cudi theo sang ché co thé 1a thiét bi ngudi dung (User
Equipment, UE), thiét bi dau cudi truy nhap, khéi UE, tram UE, tram di dong,
tram tir xa, thiét bi dAu cubi tir xa, thiét bi di dong, thiét bi dau cubi UE, thiét bi
dau cubi, thiét bi truyén thong khong day, dai dién UE, bo phan UE, hoic
twong tu. Thiét bi diu cudi c6 thé theo cach khac 1a dién thoai té bao, dién thoai
khong day, dién thoai giao thic khoi tao phién (Session Initiation Protocol,
SIP), tram vOng cuc bd khdng diy (Wireless Local Loop, WLL), thiét bi hd trg
sb c4 nhan (Personal Digital Assistant, PDA), thiét bi cAm tay c6 chic ning
truyén thong khong day, thiét bi tinh toan hodc thiét bi xir Iy khac dugc két ndi
v6i modem khong day, thiét bi trong xe, thiét bi deo dugc, thiét bi déu cudi
trong mang 5G tuong lai, thiét bi déu cudi trong mang PLMN tién héa tuong
lai, hodc tuong tu.

Fig.2 12 lvu db ciia phuong phap tao chu hinh huéng truyén cia tai nguyén
thoi gian - tan sb theo phuong én thuc hién thu nhit. Nhu dugc thé hién trén
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Fig.2, phuong phép theo phwong 4n thuc hién bao gém cac budc sau.

Budc S101: Thiét bj diu cudi nhan thong tin cu hinh thir nhit duoc gui béi
thiét bi mang truy nhap thir nhit va/hodc thong tin cdu hinh thir hai duoc gir
béi thiét bi mang truy nhap thi hai.

Thong tin cAu hinh thir nhit bao gdm thong tin c4u hinh cta huéng truyén
cta thiét bi mang truy nhdp thir nhit trong it nhat mot khdi tai nguyén, va it
nhit mot khdi tai nguyén bao gdm it nhit mot trong khdi mién tin sd, khéi
mién thoi gian, va khbi mién khong gian. Thong tin cdu hinh thi hai bao gdm
thong tin cAu hinh cua huéng truyén cia thiét bi mang truy nhap thir hai trong it
nhat mot khdi tai nguyén, va it nhét' mot khbi tai nguyén bao gbm it nhat mot
trong khdi mién tan 'sé, khdi mién thoi gian, va khéi mién khong gian.

Thiét bi dau cubi c6 thé 13 thiét bi ddu cudi trong ving pht séng ciia thiét bi
mang truy nhép thi nhit, hodc c6 thé 1 thiét bi diu cubi trong ving pha séng
ctia thiét bi mang truy nhép thi hai. Theo phuong 4n thuc hién, huéng truyén 1a
DL hodc UL. DL nghia 12 hudng truyén tir thiét bi mang truy nhap dén thiét bi
dAu cudi, va UL nghia 12 hudng truyén tir thiét bi ddu cubi dén thiét bi mang
truy nhap. Thong tin céu hinh cta huéng truyén cua khdi tai nguyén dugc st
dung @& chi béo liéu huéng truyén cta khéi tai nguyén 1a DL hoic UL. Khi
khéi tai nguyén bao gdm khéi mién thoi gian, thong tin ciu hinh ctia hudng
truyén ciia khdi mién thoi gian dugc st dung dé chi bao liéu huéng truyén ctia
khéi mién thoi gian 1a DL hodc UL. Twong tu, théng tin ciu hinh cia huéng
truyén ctia khéi mién tin s§ duoc s dung dé chi bao liéu hudng truyén cua
khéi mién tan sb 13 DL hogc UL, va thong tin céu hinh ciia huéng truyén ctia
khéi mién khéng gian dwoc sir dung @ chi bao liéu hudng truyén cua khéi
mién khéng gian 1a DL hoic UL.

Theo phuong 4n thyc hién, khdi mién tdn sb bao gdm it nhat mdt trong biang
tan s, bang phy, va khéi tai nguyén vat 1y (physical resource block, PRB).
Khéi mién thoi gian bao gbm it nhat mét trong siéu khung, khung, khe, khung
phy, khung phy mini, khue mini, ky hiéu OFDM, va don vi thoi gian ngén hon
mot ky hiéu OFDM. Khéi mién khong gian bao gom it nhit mot trong chum va

cong anten.
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PRB: Mot PRB tuong tng v6i 12 kénh mang lién tiép trong mién tan sb
(180K khi khoéng cich kénh mang phu 1a 15K), va mét tai nguyén khe (mot
nira khung phu, 0,5ms) trong mién thoi gian. PRB bao gdm 12 hang va 7 cot.
Mbi cot dai dién mot ky hiéu OFDM, va mdi hang dai dién mot kénh mang
phu.

Phan tr tai nguyén (Resource element, RE): Mot RE tuong ung v6i mot
kénh mang phu trong tin sd va turong tmg v6i mot ky hiéu OFDM trong mién
thoi gian.

Bang phu: Bang phu bao gdm vai kénh mang phu.

Bing tin sb: Bang tan s6 14 toan b bang tan s6 kénh mang.

Khe: Mot khe turong tmg v6i bay ky hiéu OFDM va d dai khe bang 0,5ms.

Khung phu: mt khung phu bao gdm hai khe, va do dai khung phu bang
Ims.

Khung v6 tuyén: Mot khung vo tuyén bao gdbm 10 khung phu.

Siéu khung: Mét siéu khung bao gbm 51 da khung, va mot da khung bao
gdm 26 khung phu.

Khung phy mini: Khung phu mini cling dugc goi 12 khung phu mini. Khung
phu mini ngén hon khung phu va bao gbm it ky hiéu OFDM hon khung phuy.

- Khe mini: Khé mini cling dugc goi 13 khe mini. Khe mini ngén hon khe va
bao gbm it ky hiéu OFDM hon khe.
~ Khe bao gdm khe loai 1 va khe loai 2. Khe loai 2 ¢6 cung dia nghia v6i khe
trong hé théng LTE. Khe loai 2 bao gdm khe UL loai 2 va khe DL loai 2. Khe
UL loai 2 bao gdbm PUSCH va PUCCH. Khe DL loai 2 bao gdbm PDSCH va
PDCCH. Khe loai 1 1a khe lloai méi va ciing dugce goi 1a khe doc 1ap, khe NR,
khe hai huéng, hodc khe lai. Khe loai 1 bao gE‘)m khe DL loai 1 va khe UL lbai
1. Fig.3 12 so dd cAu trac ciia khe loai 1 va khe loai 2. Nhu dugc thé hién trén
Fig.3, khe UL loai 1 bao gém PDCCH, PUSCH, va PUCCH, va khe DL loai 1
bao gém PDCCH, PDSCH, va PUCCH. Trong khe UL loai 1, PDCCH chiém
vai ky hiéu OFDM thtr nh4t (Chéng han, hai hodc ba ky hi¢éu OFDM thir nhat)
trong mdt khung phu, PUCCH chiém vai ky hiéu OFDM cudi cliing (Chéng han,
hai hoac ba ky hicu OFDM cudi cling) trong mot khung phu, PUSCH chiém
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céc ky hiéu OFDM gitta PDCCH va PUCCH, va c6 chu ky chuyén tiép hoic
GP gitta PDCCH va PUSCH. Trong khe DL loai 1, PDCCH chiém vai ky hiéu
OFDM thtt nhét (Chiing han, hai hoic ba ky hiéu OFDM thir nhit) trong mot
khung phu, PUCCH chiém vai ky hiéu OFDM thtr nhit (Chang han, hai hozc
ba k¥ hiéu OFDM cubi ciing) trong mdt khung phu, PDSCH chiém cac ky hiéu
OFDM gitta PDCCH va PUCCH, va c6 chu ky chuyén tiép hoic GP giita
PDSCH va PUCCH. PDCCH @duogc st dung dé truyén DCI, PUCCH duoc sir
dung dé truyén thong tin diéu khién UL, PUSCH duoc str dung dé truyén dir
liéu UL, va PDSCH duoc stt dung dé truyen dit ligu DL. |
Khung phu bao gdm khung phu loai 1 va khung phu loai 2. Khung phu loai
2 13 khung phu trong hé théng LTE, va khung phu loai 2 bao gdm khung phu
UL loai 2 va khung phu DL loai 2. Khung phu UL loai 2 bao g@)m PUCCH va
PUSCH. Khung phu DL loai 2 bao gdbm PDCCH va PDSCH. Khung phu loai 1
1a khung phu loai méi va cling dugce goi 1a khung phu doc 1ap, khung phu NR,
khung phu hai hudng, hoac khung phu lai. Khung phu loai 1 bao gbm khung
phu DL loai 1 va khung phu UL loai 1. Khung phu UL loai 1 va khe UL loai 1
¢6 cung cdu tric, va khung phu DL loai 1 va khe DL loai 1 ¢6 clng cdu tric.
Nhu duge thé hién trén Fig.3, khung phu UL loai 1 bao gdbm PDCCH, GP,
PUSCH, va PUCCH, va khung phu DL loai 1 bao gdbm PDCCH, PDSCH, GP,
va PUCCH. Khung phu UL loai 1 cfing c6 thé dugc goi 1a khung phu tréi UL
hoac khung phu c6 tdm UL, va khung phu DL loai 1 ciing c6 thé duoc goi 1a
khung phu trdi DL hodc khung phu c6 tim DL. Trong khung phu UL loai 1,
PDCCH chiém vai ky hiéu OFDM thir nhit (Ching han, hai hoic ba ky hiéu
OFDM thir nhét) trong mot khung phu, PUCCH chiém vai ky hiéu OFDM cubi
cing (Chéng han, hai hoic ba ky hiéu OFDM cubi ciing) trong mdt khung phy,
PUSCH chiém cac ky hiéu OFDM giita PDCCH va PUCCH, va c6 GP giita
PDCCH va PUSCH. Trong khung phu DL loai 1, PDCCH chiém vai ky hiéu
OFDM thir nhit (Chéing han, hai hodc ba ky hiéu OFDM th{r nhit) trong mot
khung phu, PUCCH chiém vai k¥ hiéu OFDM cudi cing (Chéng han, hai hoic
ba ky hiéu OFDM cudi cing) trong mdt khung phy, PDSCH chiém céc ky higu
OFDM gitra PDCCH va PUSCH, va c6 GP gitra PDSCH va PUCCH.
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Do khéi tai nguyén dé tao ciu hinh huéng truyén cua tai nguyén khong gian
thoi gian - tin s6 khong con bi gi6i han & khung phy, ma thay vao do, khéi tai
nguyén khéng gian thoi gian - tan s& dugc phan chia thanh nhiéu khéi tai
nguyén nhé hon (Chéng han, khe, khung phy mini, khe mini, ky hiéu OFDM,
hodic don vi thoi gian ngin hon mdt ky hiéu OFDM) hodc céc khéi tai nguyén
16n hon (Ching han, siéu khung), ph4n chia tai nguyén khong gian thoi gian -
tAn sb tré nén linh hoat hon. Ngoai ra, do cdu hinh ctia huéng truyén cua tai
nguyén khong gian thoi gian - tin b bién thién trong mién khéng gian, néi
theo cach khéc, cac hudng truyén khac nhau c6 thé duge tao c4u hinh trong cac
khéi mién khong gian khac nhau, ching han, cic cong anten hoic cic chum
khac nhau, khi cac huéng truyén UL va DL dugc tao cdu hinh dua trén cc khdi
tai nguyén nay co6 cac dang da dang va céc kich thudc khéc nhau, c4u hinh ciia
huéng truyén cua tai nguyén khéng gian thoi gian - tan sd c¢6 thé tré nén linh
hoat hon. Ngoai ra, mot chu trinh bao gém s luong khéi tai nguyén khong gi6i
han va c6 thé bao gdm nhiéu loai khéi tai nguyén hon, va céc loai khac nhau va
céc sb lwong khac nhau cia cac khdi tai nguyén tuong ing véi nhiéu cach thic
phan phéi hon, n6i theo cach khéc, cac ché do hodc cac ciu trac cdu hinh ciing
da dang hon. Theo cach ndy, cdu hinh ctia huéng truyén cia tai nguyén khong
gian thoi gian - tAn s trd nén linh hoat hon, va c6 thé théa min yéu cau dich
vu thay d6i dong.

Theo phuong an thuc hién, thiét bi diu cudi c6 thé trong ché do két ndi,
hodc c6 thé & ché do khong hoat dong. Déi véi thiét bi dAu cudi & ché do két
ndi, ca thong tin cu hinh thi nhat va théng tin cdu hinh thi hai c6 thé duoc
mang trén PDCCH loai 1, va PDCCH loai 1 dugc st dung dé mang thong tin
chu hinh cta hudng truyén cia tii nguyén thoi gian - tan s6 hoac tai nguyén
khong gian thoi gian - tAn s§. Theo phwong 4n thuc hién, PDCCH loai 1 ¢6 thé
duoc bao gdm trong mét trong cac khung phu sau: khung phu UL loai 1, khung
phu UL loai 2, khung phu DL loai 1, va khung phu DL loai 2. Ddi véi cac chu
truc cua khung phu UL loai 1, khung phu UL loai 2, khung phu DL loai 1, va
khung phu DL loai 2, tham khao cac phan md ti néu trén. Cac chi tiét khong

duoc mo ta lai & day.
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Vi tri cu thé cta tai nguyén thoi gian - tAn b bi chiém bdi PDCCH loai 1
trong khung phu UL loai 1, khung phu UL loai 2, khung phu DL loai 1, va
khung phu DL loai 2 khong bi giéi han theo phuong an thuc hién. Chéng han,
tai nguyén mién thoi gian trong d6 dat PDCCH loai 1 ¢6 thé 13 ky hiéu OFDM
tiép theo PDCCH loai 2, va PDCCH loai 2 duoc sir dung dé mang théng tin 14p
lich cua thiét bi ddu cudi, néi theo cach khac, PDCCH loai 2 13 PDCCH trong
hé théng LTE. Trong hé théng LTE, PDCCH loai 2 chiém mot hodc nhiéu trong
ba ky hiéu OFDM thir nhat trong mdt khung phu. Do vy, tai nguyén mién thoi
gian trong d6 dat PDCCH loai 1 c6 thé 13 mot hodc nhiéu ky hiéu OFDM bét
ky tiép theo ky hiéu OFDM thit ba, va tai nguyén mién thoi gian trong d6 dat
PDCCH loai 1 06 thé 1 céc ky hiéu OFDM lién tuc hodc khong lién tuc. Chfmg
han, tai nguyén mién thoi gian trong d6 dit PDCCH loai 1 1a ky hiéu OFDM
thtr tur hodc ky hiéu OFDM thit ndm. Theo cich khéc, tai nguyén mién thoi gian
trong d6 dit PDCCH loai 1 ¢6 thé 13 mét sb tai nguyén dé truyén PDCCH loai
2. Chéng han, tai nguyén mién thoi gian trong d6 dit PDCCH loai 1 chiém mét
hodc hai ky hiéu OFDM bét ky trong ba ky hiéu OFDM thir nhat trong mot
khung phu. Céc ky hiéu OFDM bi chiém béi tai nguyén mién thoi gian trong
d6 dat PDCCH loai 1 co thé dugc tao cAu hinh béi thiét bi mang truy nhép,
hoic c6 thé duoc danh riéng béi thiét bi dau cubdi.

Fig.4 1a so dd clia so sanh giita khung phu loai 1 ma PDCCH loai 1 dugc
dua vao @6 va khung phu loai 1 ma PDCCH ioai 1 khong dugc dua vao do.
Nhu duoc thé hién trén Fig4, khung phu N+1 trong hang thir nhit 1 khung
phu UL loai 1 ma PDCCH loai 1 khong dugc dua vao d6, va khung phu N+1
trong hang thit ba 1a khung phu UL loai 1 ma PDCCH loai 1 dugc dua vao do.
Theo so sanh gi&é khung phu N+1 trong hang thi nhit va khung phu N+1
trong hang thir ba, c6 thé dugc biét ring PDCCH loai 1 dugc thém giita
PDCCH cuia khung phu UL loai 1 va GP. Mgt cach tuong g, tai nguyén mién
thoi gian bj chiém bdi PUSCH dugc giam. PDCCH ctia khung phu UL loai 1 13
PDCCH loai 2. Khung phu N+1 trong hang thir hai 1a khung phu DL loai 1 ma
PDCCH loai 1 khong dugc dua vao do, va khung phu N+1 trong hang thir tu
khung phu DL loai 1 ma PDCCH loai 1 dugc dua vao d6. Theo so sénh giita
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khung phu N+1 trong hang thir hai va khung phu N+1 trong hang tht tu, c6 thé
nhén biét ring PDCCH loai 1 duoc thém vao gitta PDCCH ctia khung phu DL
loai 1 va PDSCH. PDCCH cua khung phu DL loai 1 12 PDCCH loai 2.

Theo phuong an thuc hién, PDCCH loai 1 ciing dugc goi 1a PDCCH nhém,
PDCCH chung, hoic PDCCH chung nhom. Nhom c¢6 thé twong tmg v6i it nhat
mot trong tai nguyén mién thoi gian, tai nguyén mién tin s, va tai nguyén
mién khong gian. Khi nhém tuong tmg véi tai nguyén mién thdi gian, nhém cé
thé chi bao chu ky thoi gian. N6i theo cach khac, PDCCH loai 1 bao gdm thong
tin cAu hinh cta huéng truyén trong chu ky thoi gian. Chu ky thoi gian cé thé
12 chu ky thoi gian lién tuc, hodc c6 thé 1a cac chu ky thoi gian khong lién tuc.
Chu ky thoi gian c6 thé bao gdm cac khéi mién tan s6. Khi nhém twong tmg
v6i tai nguyén mién tdn s, nhém c6 thé chi bao it nhit mot trong kénh mang, -
bang tAn sd, va bang phu. N6i theo cach khac, PDCCH loai 1 bao gém thong
tin cAu hinh cta cdc hudng truyén ctia mot hodc nhiéu kénh mang phu, bing
phu, hodc c4c bang tin s6. Kénh mang c6 thé 1a biang tin s6 kénh mang. Khi
nhém twong mg véi tai nguyén mién khong gian, nhém c6 thé chi bao it nhit
mot trong chim va cdng anten. Néi theo cach khac, PDCCH loai 1 bao gém
thong tin cAu hinh ciia c4c huéng truyén cia mot hodc nhidu chim hoic cong
anten. |

Theo phuong 4n thuc hién, PDCCH loai 1 bao gdm DCI thir nhit. DCI thtr
nhét 13 DCI méi duge dinh nghia theo sang ché. Theo trién khai, DCI thir nhét
bao gdm it nhit mot khdi thong tin, va mdi khdi théng tin bao gbm théng tin 7
cAu hinh ciia huéng truyén cia it nhat mot khéi tai nguyén. ft nhit mot khéi tai
nguyén bao gdm it nhit mét trong khéi mién tin s, khéi mién thoi gian, va
khéi mién khong gian. DCI tht nhét ciing duge goi 12 DCI nhém, DCI chung,
hodc DCI chung nhém. Nhém c6 thé twong tng vdi it nhit mot trong tai
nguyén mién thoi gian, tai nguyén mién tan s6, va tai nguyén mién khéng gian.
Khi nhém tuong tng véi tai nguyén mién thdi gian, mdi khdi thong tin cua
DCI thir nhat c6 thé bao gdm thong tin cAu hinh ctia huéng truyén trong chu ky
thoi gian. Chu ky thoi gian c6 thé 1a cac chu ky thoi gian lién tuc, hodc c6 thé
12 céc chu ky thoi gian khong lién tuc. Chu ky thoi gian c6 thé bao gdm céac
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khéi mién thoi gian. Khi nhém twong tng véi tai nguyén mién tin s, mbi khdi
thong tin ciia DCI thir nhat chi bao théng tin cdu hinh ctia cac huéng truyén ctia
mdt hodc nhiéu kénh mang, bang phu, hoic bing tdn sd. Khi nhém twong tng
v6i tai nguyén mién khong gian, mdi khdi thong tin bao gdm thong tin ciu hinh
cua cac huéng truyén cua mot hodc nhiéu chim va/hodc mot hodc nhiéu céng
anten.

Fig.5 12 so @b cua DCI thir nh4t. Nhu duoc thé hién trén Fig.5, DCI thir nhat
bao gdm ba khéi thong tin. Khéi thong tin thir nhét bao gdm théng tin cAu hinh
clia huéng truyén cua bang phu 1, khéi théng tin thir hai bao gém thong tin ciu
hinh ciia huéng truyén ctia bang phu 2, va khéi thong tin thir ba bao gém thong
tin cAu hinh ctia huéng truyén cta biang phu 3. Mot cach tuy chon, mdi khéi
thong tin c6 thé bao gdm théng tin ciu hinh ciia cic huéng truyén trong cac
khé6i mién tan s thu duoc qua phén chia trude. Ching han, DCI thir nhit bao
gém ba khéi thong tin. Khéi thong tin thir nhat bao gém thong tin c4u hinh cia
huéng truyén cia kénh mang 1 dén thong tin ciu hinh ctia huéng truyén cua
kénh mang 5, khéi thong tin thir hai bao gém thong tin cdu hinh cta huéng
truyén ciia kénh mang 6 dén thong tin cdu hinh ctia huéng truyén cta kénh
mang 10, va v.v.. Khi nhém twong tmg vé6i tai nguyén mién khéng gian, mdi
khéi thong tin ciia DCI thir nhat chi bao thong tin cdu hinh ctia cac hudng
truyén ctia mdt hodc nhidu chum hoic céng anten. Chéng han, DCI th nhét
bao gdm ba khéi théng tin. Khéi théng tin thir nhit bao gdm thong tin ciu hinh
ctia hudng truyén ctia chum 1, khéi thong tin thir hai bao gdm thong tin cu
hinh ctia huéng truyén cta chim 2, va khéi thong tin thir ba bao gdm théng tin
cAu hinh cia huéng truyén cia chim 3. M6t cach tiry chon, mbi khdi théng tin
c6 thé bao gbém thong tin cAu hinh cta cac hudng truyén trong cac khdi mién
khéng gians thu dugc qua phéan chia truéc. Ching han, DCI thir nhat bao gém
ba khéi thong tin. Khéi théng tin thir nhit bao gdm thong tin cAu hinh cta
hudng truyén cia chum 1 dén théng tin ciu hinh ciia hudng truyén cia chim 5,
khéi thong tin thtr hai bao gdm thong tin cAu hinh ciia huéng truyén cia chim
6 dén théng tin cdu hinh cta huéng truyén cia chum 10, va v.v.. Ngoai ra,

nhém c6 thé theo cach khac twong ung véi t6 hop ciia hai hodc ba tai nguyén
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mién thoi gian, tai nguyén mién tan s, va tai nguyén mién khong gian. Ching
han, khi nhém turong g v6i tai nguyén mién khong gian va tai nguyén mién
tAn sb, mbi khéi thong tin cia DCI thtr nhét chi bao thong tin cAu hinh ctia cac
huéng truyén ciia mot hodc nhiéu kénh mang, bing phu, hodc cac bing tan s6
trén mot hodc nhiéu chum truyén.

Mot cach tity chon, mdi khdi théng tin con bao gdm théng tin thoi gian higu
dung cta thong tin ciu hinh. Théng tin thdi gian hi¢u dung duoc st dung dé chi
béo thoi gian hiéu dung cua thong tin ciu hinh trong tng. Thong tin thdi gian
hidu dung bao gdm it nhat mdt trong thong tin sau: thoi diém bat dau hidu qua
va khoang thoi gian hiéu dung. Chu ky cta thoi gian hiéu dung c6 thé dugc xac
dinh duy nhit dua trén thoi diém bit dau hidu qua va khoang thoi gian hiéu
dung. Khoang thoi gian hiéu dung ciing c6 thé duogc goi 1 ctra s6 thoi gian. Khi
thong tin thdi gian hiéu dung bao gdm chi khoang thoi gian hiéu dung, thoi
didm bat ddu hiéu qua trong théng tin cAu hinh c6 thé 14 gia tri mic dinh.
Chéng han, thoi diém bat dau hidu qua 13 thoi gian théng bao cia thong tin thoi
gian hiéu dung, va thoi gian thong bao cla thong tin thoi gian hiéu dung 1a thoi
gian ma & d6 DCI thir nhit duoc nhan. Theo cach khac, mbi quan hé giira thoi
diém bat dau hiéu qua va thoi gian thong bio clia thong tin thoi gian hiéu dung
dugc xéc dinh trude béi thiét bi diu cudi hodc dugc tién chu hinh béi thiét bi
mang truy nhédp. Trong trudng hop nay, thiét bi ddu cudi xac dinh thoi diém bét
dAu hiéu qua dua trén mbi quan hé giira thoi diém bét dau hiéu qua va thoi gian
thong bao. Ching han, néu mbi quan hé gitra thoi diém bat dau hidu qua va thoi
gian théng bao 13 viéc thoi diém bat dau hiéu qua mudn hon 2ms so véi thoi
gian thong bao, thiét bi dau cubi thu thap thoi diém bat dau hiéu qua bang cach
thém 2ms vao thoi gian thong bao.

Thoéng tin cAu hinh thtr nhit, thong tin thai gian hiéu dung ctia thong tin cdu
hinh ther nhét, théng tin cAu hinh thi hai, va thong tin thdi gian hiéu dung cia
thong tin cAu hinh thtr hai 6 thé duoc chi bao trong DCI thir nhit bang cach sir
dung céac chi muc. Mot cach trong tng, phép tuong tng giira chi muc cua thoi
gian hidu dung va chi myc ciia thong tin cAu hinh c6 thé dugc dinh trudc hodc

duoc tién cdu hinh 1am bang chi muc. Bang chi muc c6 thé dugc phat quang ba
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trong théng tin hé thdng hodc dugc tién cdu hinh béi trung tim OAM. Trong
bang chi muc, chi muc 1 (chi muc 1) c6 thé dugc st dung dé chi bao chi muc
ctia théng tin cu hinh twong tmg véi thoi gian hidu dung mic dinh, va chi muc
2 (chi muc 2) c6 thé duoc st dung dé chi bao mébi quan hé gifra chi muc cda
thoi gian hiéu dung hop 16 va chi muc cta théng tin ciu hinh. Thoi gian hiéu
dung hop 18 khong phai 13 thoi gian hiéu dung mic dinh. Thong tin ciu hinh
khac nhau duoc phan biét bang cach st dung thong tin ciu hinh céc chi muc.
Bang 1 1a phép tuong ing giita chi muc cua thoi gian hiéu dung mac dinh va
chi muc cua thong tin c4u hinh.

Bang 1

Chi muc cua cac bit trong PDCCH | Chi muc (chi muc 1) ctia théng tin

loai 1 c4u hinh
001 1
010 2
100 3

Nhu dugc thé hién trén Béang 1, thoi gian hi¢u dung mdc dinh dugc chi bao
béi 3 bit. 3 bit ¢ thé chi bao tong cong tdm thoi gian hidu dung mic dinh, va
mdi thoi gian hiéu dung mic dinh twong tng v6i mot hodc nhiéu loai cla thong
tin cAu hinh. Chéng han, khi mdi thoi gian hiéu dung mic dinh twong Gng véi
mot loai ctia thong tin cAu hinh, thoi gian hi€u dung mdc dinh dugc chi bao béi
001 twong tng voi thong tin cdu hinh ¢ chi muc 13 1, thoi gian hiéu dung mic
dinh duoc chi bao bdi 010 trong Gng véi thong tin cAu hinh ¢6 chi muc 12 2, va
thoi gian hiéu dung mic dinh duoc chi bao bai 100 twong g véi thong tin cdu
hinh ¢6 chi muc 13 3. Néu thoi gian hiéu dung ciia théng tin cdu hinh thtr nhét
va/hodc thoi gian hiéu dung cua thong tin cdu hinh thr hai 13 thoi gian hiéu
dung méc dinh, thoi gian hi¢u dung méc dinh dugc st dung bdi thong tin ciu
hinh thtr nh4t va/hodc thong tin cdu hinh tht hai dugc chi bio bing cach sir
dung cac bit tuong tng trong DCI th nhét. Céc bit dugc st dung dé chi bao

-25-



38926

thoi gian hi€éu dung méc dinh c6 thé dugc tién cdu hinh béi thiét bi mang truy
nhap.
Bang 2 13 mbi quan hé giita chi muc ctia thoi gian hiéu dung hop 1€ va chi

muc cua thong tin cau hinh.

Bang 2
Chi muc (chi muc 2) cda thoi gian | Chi muc (chi muc 1) cua thong tin
hiéu dung hop 18 chu hinh |
1 1,2,3
2 4,5,6
3 7,8,9

Nhu duogc thé hién trén Bang 2, cac chi muc cua cac thoi gian hiéu dung
hop 1€ 13, Chéng han, 1, 2, va 3, va mdi thoi gian hiéu dung hop 1€ tuong tng
v0i cac loai cua théng tin cAu hinh. Chéng han, thoi gian hiéu dung hop 1€ dugc
chi bdo boi thoi gian hiéu dung hop 1€ chi muc 1 tuong g vé1 thong tin chu
hinh ¢6 cac chi muc 1a 1, 2, va 3, thoi gian hiéu dung hop 1€ dugce chi bao boi
thoi gian hiéu dung hop 1€ chi muc 2 tuong Ung v6i thong tin cAu hinh c6 céc
chi muc 1a 4, 5, va 6, va thoi gian hi€u dung hop 1€ dugc chi bao bdi thoi gian
hiéu dung hop 1€ chi muc 3 twong Gng véi thong tin céu hinh c6 cac chi myc I3
7,8,va9.

Mot cach trong tmg, trong DCI thir nhét, chudi cac bit twong tng v6i thong
tin cAu hinh c6 chi muc 12 1, va chudi c4c bit twong tmg véi t6 hop cla thong
tin c4u hinh c6 chi muc 13 2 va théng tin cAu hinh ¢6 chi muc 13 1. Chéng han,
trong mdi khdi thoéng tin ciia DCI thir nhét, 3 bit bi chiém dé chi bao thong tin
cAu hinh ¢6 chi muc 12 1, va 5 bit bi chiém d& chi bo t6 hop cta thong tin cdu
hinh ¢6 chi muc 1a 2 va thong tin cAu hinh c6 chi muc 14 1. Cu thé 13, thong tin
cAu hinh cu thé dugc ap dung va thdi gian hiéu dung cla thong tin chu hinh c6
th8 duoc hién thi bang cach kich hoat hodc gii kich hoat cac bit. Chéc chin 13,
theo trién khai khéc, theo cach khac, thiét bi mang truy nhap c6 thé chi bao
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tuong minh chi muc cia thong tin cdu hinh, hodc chi muc cia thong tin cdu
hinh va chi muc cua thoi gian hiéu dung. Chéng han, thiét bi mang truy nhap cé
thé sir dung bo hiéu 16p cao hon (Ching han, thong diép RRC) dé mang chi
muc cua thong tin cu hinh va chi muc cua thoi gian hiéu dung, hodc st dung
b4o hiéu 16p MAC hoic bao hiéu 16p vat Iy dé mang chi muc ctia thong tin ciu
hinh va chi muc cda thoi gian hi€éu dung. Ngoai ra, theo trién khai khac, theo
cach khac, thiét bi mang truy nhap cé thé chi bao ro rang thong tin ciu hinh,
hodc thong tin cAu hinh va thoi gian hiéu dung. Ching han, thiét bi mang truy
nhap c6 thé st dung bao hiéu 16p cao hon (Ching han, thong diép RRC) dé
mang thoéng tin cdu hinh va thoi gian hiéu dung, hoic st dung bao hiéu 16p
MAC hoic bao hiéu 16p vat 1y dé mang thong tin cdu hinh va thoi gian hiéu
dung.

Khi DCI thtr nhét bao gdm cac khéi thong tin, thiét bi dau cudi can biét vi
tri tdi nguyén bit ddu ctia mdi khéi thong tin, sao cho ndi dung trong khéi
thong tin c¢6 thé duoc doc chinh xac. Mt cach tiry chon, thiét bi dau cudi nhan
bao hiéu cu hinh 16p cao hon dugc gt boi thiét bi mang, trong d6 bao hi¢u
cAu hinh 16p cao hon bao gém tham sé cua vi tri tai nguyén bat ddu ctia mdi
khéi thong tin, va thiét bi dau cubi thu thap vi trf tai nguyén bat dau cia mbi
khéi théng tin dwa trén tham s cta vi tri tai nguyén bit ddu ctia mdi khdi
thong tin, va sau d6 doc ndi dung trong mdi khéi thong tin tir PDCCH loai 1
dira trén vi tri tai nguyén bit ddu cia mdi khdi thong tin.

Néu thiét bj ddu cubi c6 x doan (x 16n hon hoic biang 1) ciia théng tin ciu
hinh va m khéi thong tin, cac truong sau cb thé duge dinh nghia trong mdi khdi
thong tin: trudng bd chi bio dd dai thoi gian va truong bd chi bao cu hinh.
Mot bo chi bao d6 dai thoi gian c6 thé duge chi bao béi 0 hodc y (y 16n hon
hodc bang 1) bit, trong d6 0 nghia 13 thoi gian hiéu dung mic dinh duoc sir
dung, va thoi gian hi¢u dung mac dinh co thé 12 moét khdi mién thoi gian.
Trudng bod chi béo chu hinh c6 thé bao gdm cac s6 ciu hinh. Chéng han, truong
bd chi bao cdu hinh 13: s6 cdu hinh 1, sb ciu hinh 2, ..., va s6 cdu hinh n. n
truong bo thi bao cau hinh twong tmg véi tap hop thong tin cdu hinh dinh trude,

dugc thong béo trude, hodc duge quang bé trude.
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Tuong tu, néu thiét bi ddu cudi c6 x doan thong tin c4u hinh va m khdi
thong tin, cac trudng sau c6 thé dugc dinh nghia trong mbi khéi thong tin:
truong bo chi bao kénh mang va trudng bd chi bao cAu hinh. Truong bd chi bao
kénh mang cé thé chi bao mot kénh mang hodc cac kénh mang. Trudng bd chi
béo cAu hinh c6 thé bao gdm cac sé cAu hinh. Chéng han, truong bo chi bao ciu
hinh 14: s cAu hinh 1, s§ cAu hinh 2, ..., va s6 c4u hinh n. n trudmg bd chi bao
cAu hinhs tuong tUng voi tip hop théng tin cAu hinh dwgc dinh trude, dugce
thdng bdo trudc, hodc dugc quang béa trude. Theo cach khac, “kénh mang”
trong trudng bd chi bao kénh mang c6 thé duoc thay bing “bang tin s6” hoic
“bang phu”.

Tuong tw, néu thiét bi diu cudi c6 x doan théng tin cdu hinh va m khéi
thong tin, cc truong sau cé thé duge dinh nghia trong mdi khéi thong tin:
trudng bo chi bédo chim va truong bd chi bao cAu hinh. Trudng bd chi bao
chum c6 thé chi bao mdt chum hoidc cic chum. Trudng bod chi bao cAu hinh ¢6
thé bao gdm cac s6 ciu hinh. Ching han, truong bd chi béo cAu hinh 13: s6 cdu
hinh 1, s6 cAu hinh 2, ..., va s cdu hinh n. n treong bd chi bao cdu hinh tuong
ung vai tdp hop thong tin cAu hinh duoc dinh trude, duoc thong bio trude,
hodc dugc quang ba trude. Theo cach khac, “chum” trong trudng b chi bao
chim c6 thé dugc thay bang “cong anten”.

Céac phan mo ta néu trén chi 13 vi du. Trong thuc té, mdi khdi thong tin co
thé bao gdm thong tin c4u hinh ctia huéng truyén ctia mot hodc td hop cia cac

tai nguyén mién thoi gian, tai nguyén mién tin sb, va tai nguyén mién khong
gianbatky.

Mot cach tiy chon, it nhit mét trong théng tin ciu hinh thi nhit va théng
tin thoi gian hi€u dung cda thong tin cAu hinh thir nhit c6 thé dugc mang béng
cach stir dung bao hiéu 16p cao hon. Tuong tu, it nhét mot trong thong tin cAu
hinh thir hai va thong tin thoi gian hi€u dung cda thong tin ciu hinh thir hai
dugc mang bang cach sir dung bao hiéu 16p cao hon. Mot cach tiy chon, céu
hinh ctia bao hiéu 16p cao hon dugc kich hoat boi bit tuong tng trong DCI thur
nhét. Chéng han, néu dugc nhan biét trude, dua trén bao hiéu 16p cao hon, réng

¢6 nam doan thong tin thoi gian hi€u dung tuy chon va cac chi muc tuong ung,
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bit trong tng dugc thiét 1ap trong DCI thi nhit dé chi bao rang chi muc cia
doan nao trong thong tin thoi gian hiéu dung dugc kich hoat.

Mot cach tuy chon, trude khi nhdn PDCCH loai 1 duoc giri béi thiét bi
mang truy nhép thu nhét, thiét bi d4u cudi nhan thong tin chi bao kich hoat cia
PDCCH loai 1 va dugc gt bdi thiét bi mang truy nhap thir nhét; va truée khi
nhan PDCCH loai 1 dugc gii boi thiét bi mang truy nhap tht hai, thiét bi dau
cudi nhan théng tin chi bao kich hoat cia PDCCH loai 1 va dugc gui béi thiét
bi mang truy nhép thir hai. Thong tin chi bao kich hoat cia PDCCH loai 1 duoc
sir dung dé thong béo thiét bi dau cudi ring thiét bi mang truy nhap 1a dé sir
dung PDCCH loai 1. 7 .

Mot cach tuy éhon, cong suat truyén cia PDCCH loai 1 16n hon cong sut
truyén cua PDCCH loai 2. Do PDCCH loai 1 dugc giri béi thiét bi mang truy
nhép khong chi can dugc nhén boi thiét bi dau cudi trong té bao cuc bd, ma con
cAn dugc nhan boi thiét bi diu cudi trong té bao 1an can, nhung PDCCH loai 2
thuong can dugc nhan chi boi thiét bi dau cudi trong té bao cuc bd, PDCCH
loai 1 can cong suét truyén cao hon PDCCH loai 2. Thiét bi d4u cubi can giai
didu bién PDCCH loai 1 dua trén ty 16 cong sut cia PDCCH loai 1 trén tin
hiéu tham chiéu chung (Common Reference Signal, CRS). Mot cach tuong ung,
thiét bj dAu cubi nhan tham sb xac dinh thir nhét, duoc giri béi thiét bi mang
truy nhap thtr nhit, cia ty 1¢ céng sudt thir nhit cia PDCCH loai 1 trén CRS,
va/hoidc thiét bi ddu cubi nhan tham sé xac dinh thtr hai, duge gii boi thiét bi
mang truy nhép thir hai, cua ty 16 cong sudt thtr hai cia PDCCH loai 1 trén
CRS. Thiét bj ddu cudi xac dinh ty 16 cong sut thir nhit dya trén tham s6 xéc
dinh thtr nhét, va giai didu bién, dva trén ty 16 cong suét thit nhat, PDCCH loai
1 dugc giri boi thiét bi mang truy nhap thir nhit; va thiét bi dau cudi xéc dinh ty
18 cong sut tht hai dua trén tham sb xac dinh thi hai, va giai diéu bién, dua
trén ty 18 cong suét thir hai, PDCCH loai 1 dugc giri boi thiét bi mang truy
nhép thtr hai. Tham sb xac dinh thtr nhat va tham s§ x4c dinh tht hai c6 thé
duoc chi bdo hodc duge théng béo trude bing cich st dung bao hicu didu
khién tai nguyén vo tuyén (Radio Resource Control, RRC), ching han, bao
hiéu quéng ba. Theo cich khac, tham s6 xac dinh thi nhat va tham sb x4c dinh
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* tha hai ¢6 thé dugc chi bao hodc duge thong bao trude biang cach sir dung bao
hiéu 16p vat ly.

Mot cich tuy chon, khoang thoi gian hiéu dung cta thong tin cAu hinh nhé
hon thoi gian chuyén ddi giao dién X2. Giao dién X2 13 giao dién lién két gifta
cac e-NB va hd trg truyén truc tiép dit liéu va bao hiéu. Chang han, néu do tré
ctia giao dién X2 bing 10ms dén 20ms, khoang thdi gian hiéu dung ctia thong
tin ciu hinh nhé hon 10ms.

Phuong phap néu trén dé giri thong tin cAu hinh tht nht va thong tin cAu
hinh th hai 4p dung dwoc cho thiét bi dau cubi trong ché do két ndi. Thiét bi
dAu cudi & ché do khong hoat dong khong thé nhan PDCCH loai 1. Thiét bi dau
cubi & ché d6 khong hoat dong c6 thé thu dugc théhg tin cAu hinh cta hudng
truyén cua tai nguyén thdi gian - tAn sb chi sau khi truy nhip mang va nhan
PDCCH loai 1 tht nhét. Do vay, mot sb6 cach thuc tang cuodng can duoc st
dung dé thiét bi diu cubi & ché do khéng hoat dong, sao cho thiét bj dau cubi &
ché d khong hoat dong c6 thé thu dugc théng tin cu hinh ciia huéng truyén
cla tai nguyén khong gian thoi gian - tan s6 cang sém cang t6t.

Theo phuong 4n thuc hién, thong tin cdu hinh ciia huéng truyén cia tai
nguyén khong gian thoi gian - tin s6 dugc mang trong qua trinh truy nhip ngau
nhién. Qué trinh truy nhip ngiu nhién bao gébm qua trinh truy nhip ngau nhién
dua trén tranh chdp va qua trinh truy nhap ngiu nhién khong dua trén tranh
chép. Trong qué trinh truy nhip ngiu nhién dva trén tranh chép, thiét bi dau
cubi lwa chon ngiu nhién chudi mé& diu (trong hé thdng LTE, mbi té bao c6 64
chudi m& dau kha dung) dé khéi tao qua trinh truy nhép ngiu nhién vé phia
mang, va néu cac thiét bi diu cudi s dung, & cing thoi diém, chudi mo du
turong tu dé khéi tao qué trinh truy nhép ngiu nhién, xung dot xuit hién, va cé
thé khéng truy nhdp dugc. Trong qua trinh truy nhip ngiu nhién khéng dua
trén tranh chép, thiét bi du cubi st dung chudi mé dau dugc phan phéi béi BS,
dé khéi tao qua trinh truy nhap ngiu nhién, va do vay, khong xuit hién xung
dot, va ty 18 truy nhap thanh cong twong ddi cao.

Qué trinh truy nhap nglu nhién duwa trén tranh chip chii yéu bao gdm bén

bude: (1) Thiét bi dau cudi lva chon ngiu nhién chudi mé dau va giri chudi mé
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déu trén kénh truy nhap ngau nhién (Random Access Channel, RACH). (2) Sau
khi do thdy chudi mé ddu dugc giri boi thiét bi dau cudi, BS gti dép tng truy
nhép ngiu nhién (Pap tng truy nhip ngau nhién, RAR) dén thiét bi dau cubi.
(3) Sau khi nhan d4p @ng truy nhap ngiu nhién, thiét bi dau cudi g thong diép
UL trén tai nguyén UL dugc phan phdi nhu duge chi bao béi dap tmg truy nhap
ngAu nhién. (4) BS nhéan thong diép UL dugc giri boi thiét bi dau cudi va gii
thong diép giai quyét xung dot dén thiét bi dau cudi.

Qua trinh truy nhap ngiu nhién khong dya trén tranh chép chi yéu bao gdbm
ba buée: (1) BS chi dinh chudi mé dau danh riéng bing cach sir dung béo hi¢u
danh riéng. (2) Thiét bj diu cudi gir, trén RACH, chudi mé dau dugc phan
phdi bi BS. (3) Sau khi nhan chudi mé dau dugc giri béi thiét bi déu cudi, BS
giri dap g truy nhap ngiu nhién dén thiét bi du cubi.

Déi vé6i thiét bi dAu cubi & ché d6 khong hoat dong ma thuc hién nhén DL,
thong tin cAu hinh thi nhit ¢6 thé dugc mang trong thong diép dép ung truy
nhap ngiu nhién ho#c thong diép giai quyét tranh chip duoc gii boi thiét bi
mang truy nhap thir nhit, va thong tin cdu hinh thit hai c¢6 thé dugc mang trong
thong diép d4p tng truy nhip ngiu nhién hodc thong diép giai quyét tranh chép
dugc gl boi thiét bi mang truy nhap tha hai. Thong diép dép Gng truy nhép
ngiu nhién c6 thé 13 thong diép thir ba trong qué trinh truy nhip ngdu nhién
khong dua trén tranh chép, hoic c6 thé 14 théng diép thi hai trong qua trinh
truy nhap ngdu nhién dua trén tranh chip. Thong diép giai quyét tranh chip 1a
thong di€p thir tu trong qua trinh truy nhép Iig?lu nhién dya trén tranh chip.

Dbi voi thiét bi dau cudi & ché do khéng hoat dong ma thuc hién gii UL,
thong tin cAu hinh thir nhit dugc mang trong thong di€p nhin tin dugc giri boi
thiét bi mang truy nhdp thtr nhat, va thong tin cdu hinh thtt hai dugc mang
trong théng diép nhin tin dugc gtri béi thiét bi mang truy nhap thi hai. Trong
hé théng LTE, néu phia mang cin gtri dir liéu dén thiét bi dau cudi & ché do
khong hoat dong, thuc thé quan Iy di dong (Mobility Management Entity,
MME) cin giri thong diép nhén tin dén tit ca cac eNB trong khu vuc theo ddi
(Tracking Area, TA) ma thiét bi ddu cubi ding ky véi n6, va sau d6 eNB gti
thong diép nhan tin trén giao dién khong khi (giao dién Uu), va tat ca cac thiét
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bi dAu cubi & ché do khong hoat dong trong t& bao nhan théng diép nhén tin.
Theo phuong én thuc hién, thong tin cAu hinh thir nhit hodc théng tin ciu hinh
thir hai dugc mang trong thong diép nhin tin, sao cho thiét bj dau cubi & ché do
khong hoat dong c6 thé thu thap théng tin cAu hinh cta huéng truyén cua tai
nguyén khong gian thoi gian - tan sb dang lac.

Mot cach tuy chon, thong diép dap tmg truy nhép ngdu nhién hodc thong
diép giai quyét tranh chip dugc gii béi thiét bi mang truy nhép thir nhat con
bao gbém thong tin thdi gian hiéu dung cla thong tin cAu hinh thir nhé4t. Thong
diép dap tmg truy nhap ngiu nhién hodc thong diép giai quyét tranh chip dugc
giri boi thiét bi mang truy nhap thit hai con bao gdm thong tin thdi gian hidu
dung cta théng tin cu hinh thtr hai. Thong diép nhén tin dugc gl boi thiét bi
mang truy nhap thtr nhat con bao gbm thong tin thoi gian hiéu dung cua thong
tin cAu hinh thtt nhét va thong diép nhin tin dugc g béi thiét bi mang truy
nhap thtr hai con bao gdm thong tin thoi gian hiéu dung cta thong tin céu hinh
tha hai.

Mot cach tuy chon, thong tin thoi gian hiéu dung bao gdm it nhat mot trong
thong tin sau: thoi diém bt d4u hiéu qua va khoang thoi gian hi€u dung. Thoi
diém bat dau hiéu qua va khoang thoi gian hiéu dung c6 thé x4c dinh duy nhét
thoi gian hi¢u dung cta thong tin cAu hinh cia huéng truyén cia mot tai
nguyén khong gian thoi gian - tan sb. Khi théng tin thoi gian hiéu dung bao
~ gbém chi khoang thoi gian hiéu dung, mdi quan hé gitra thoi diém bit dau hiéu
qua va thoi gian thdng bao cua thong tin thoi gian hi€u dung dugc xé4c dinh
trude hodc dugc tao cAu hinh trude. _

Mot cach tiy chon, thong tin cAu hinh thir nhit dugc x40 tron bang cach s
dung RNTI thir nhit, va thong tin chu hinh thir hai dugc x40 tron bang cach sir
dung RNTI thtr hai. Mot cach trong tmg, khi nhin thong tin ciu hinh tht nhat,
thiét bi dau cudi giai x40 tron thong tin chu hinh thir nh4t bing cach sir dung
RNTI tht nhit, va khi nhan thong tin cAu hinh thir hai, thiét bi dau cudi giéu
x40 tron thong tin cAu hinh thir hai bang cach sir dung RNTI thit hai.

Dé dam bao ring thiét bi ddu cubi c6 thé nhan chinh xac thong tin ciu hinh
thir nhit dugc giri béi thiét bi mang truy nhp thir nhat va théng tin cdu hinh
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thir hai duoc gti boi thiét bi mang truy nhap tha hai, tai nguyén gui thir nhét
dugc st dung béi thiét bi mang truy nhép thir nhit dé giri thong tin céu hinh
thtr nhét truc giao vé6i tai nguyén giri thir hai dugc sir dung bai thiét bi mang
truy nhép thi hai dé giri thong tin cAu hinh thir hai. Mt cach tuong g, trudc
khi nhan théng tin cAu hinh thtr nhit dugc giri béi thiét bi mang truy nhap tha
nhét va/hodc théng tin ciu hinh thir hai dugc gii boi thiét bi mang truy nhép
thir hai, thiét bi ddu cudi nhan théng tin ti nguyén giri cho théng tin ciu hinh
thtr nhét va/hodc nhan thong tin tai nguyén gii cho théng tin cAu hinh thit hai,
trong d6 tai nguyén giri thir nhat duge chi bao bdi thong tin tai nguyén gui cho
thong tin cAu hinh thtr nhét truc giao v6i tai nguyén guri thir hai dugc chi béo
bdi théng tin tai nguyén giri cho thong tin cAu hinh thtr hai. Theo cach nay, thiét
bi dAu cubi nhan thong tin ciu hinh thir nhat trén tii nguyén gt tha nhat dua
trén thong tin tai nguyén gui cho théng tin cAu hinh thir nhat va nhan théng tin
cAu hinh thir hai trén tai nguyén giri thir hai dya trén thong tin tai nguyén giri
cho thong tin cAu hinh thir hai. D& dam bao ring tai nguyén giri thir nhét va tai
nguyén giri thr hai khong giao thoa v6i nhau, thiét bi mang truy nhap tht nhat
va thiét bi mang truy nhép thir hai can phéi hop 14n nhau trén it nhét mét trong
tai nguyén mién thoi gian, tai nguyén mién tAn sd, va tai nguyén mién ma, sao
cho tai nguyén giri thir nhit va tai nguyén giri tht hai khong giao thoa véi nhau,
nho d6 dam bao ring tai nguyén giri thir nhat va tii nguyén gui tht hai khong
giao thoa vé6i nhau lién quan dén viéc tiép nhan va giai diéu bién PDCCH loai 1.
Viéc phéi hop 13n nhau c6 thé 1a phdi hop béo hiéu dwoc thuc hién dva trén
giao dién giita cac thiét bi mang truy nhép hodc phéi hop duoc thuc hién qua
OAM.

Theo phuong an thuc hién, thiét bi mang truy nhip tht nhét va thiét bi
mang truy nhap thir hai co thé c6 cac hudng truyén hoan toan gidng hét nhau
trong kh6i mién thoi gian, hodc c6 thé c6 cac hudng truyén khic nhau trong it
nhét mot khdi mién thoi gian.

Nén luu ¥ ring theo phuong 4n thuc hién, tat ca thong tin dugc st dung boi
thiét bi dAu cubi dé thuc hién do thdy hodc giai mi cin dugc thong bio 1an

nhau gifta cac té bao, hodc dugc tién cdu hinh cho thiét bi mang truy nhap, va
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duoc théng bao boi thiét bi mang truy nhap dén thiét bi dau cudi, hodc duoc tao
cAu hinh truc tiép cho thiét bi dau cudi. Théng tin dugc st dung d& do thiy
hodic giai m3 bao gém théng tin vé tai nguyén trong d6 dit PDCCH loai 1,
thong tin RNTI duoc st dung dé giai x40 trén thong tin cAu hinh thir nhét va
thong tin cAu hinh thi hai, va théng tin dinh dang ctia DCI thit nhét.

Budc S102: Thiét bi du cubdi truyén dir liéu dua trén théng tin ciu hinh thi
nhat va/hoic thong tin ciu hinh thir hai.

Néu thiét bi dau cudi dugc phuc vu boi té bao dugc phu séng bsi thiét bi
mang truy nhap tha nht, thiét bi dau cubi truyén dit liéu trong khéi tai nguyén
duogc chi bao dua trén thong tin cAu hinh tht nhit. Néu thiét bi dau cudi duge
" phuc vu béi té bao dugc phit séng boi thiét bi mang truy nhap tht hai, thiét b
du cudi truyén dir liéu trong khéi tai nguyén dugc chi bao dua trén thong tin
cAu hinh tht hai. Khéi tai nguyén bao gdm mdt hodc nhiéu khéi mién thoi gian,
khéi mién tan s6, va khbi mién khong gian.

Néu thiét bi dau cudi dugc phuc vu boi té bao dugc phi séng béi thiét bi
mang truy nhdp thir nhét, t& bao duoc phii séng béi thiét bi mang truy nhap thi
hai 12 té bao 1an cn cua thiét bi dau cudi, va giao thoa chéo khe c6 thé xuit
hién trong it nhit mot trong khdi mién thoi gian, khdi mién tAn sd, va khéi
mién khong gian gitra thiét bi mang truy nhap thi nhit va thiét bi mang truy
nhép thir hai. Theo phuong &n thuc hién, do thiét bi dau cudi co thé nhan thong
tin cAu hinh ctia hudng truyén cia thiét bi mang truy nhép th hai trong it nhét
mot khéi tai nguyén, thiét bi dau cudi c6 thé triét tiéu hodc giam nhe giao thoa
chéo khe dua trén thong tin cAu hinh cta hudng truyén ciia thiét bi mang truy
nhap thir hai trong it nhit mot khéi tai nguyén.

Chéng han, thiét bi dau cubi co thé tao mét trong tham sb diéu khién cong
suét kha thi, cach thirc do kénh, va cach thirc chéng giao thoa dua trén théng tin
cAu hinh thtr nhit va/hodc thong tin ciu hinh thir hai. Cach thic chéng giao
thoa bao gém bo chi bao qua tai (Overload Indicator, OI) hodc bd chi bio giao
thoa cao (High Interference Indicator, HII). Cu thé 13, khi thiét bi dau cudi
thudc té bao dugc phi séng béi thiét bi mang truy nhap thir nhét, thiét bi dau
cudi thu thip théng tin cAu hinh thir nhit, ndi theo cach khéc, thu thip huéng
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truyén cia tai nguyén khong gian thoi gian - tin s cta té bao phuc vu. Néu
thiét bi dau cudi con thu thap thong tin cdu hinh thir hai, thiét bi dau cudi c6 thé
thu thap huéng truyén cia tai nguyén khong gian thoi gian - tan s6 cta té bao
1an can. Dua trén thong tin cAu hinh thir nhat va thong tin cAu hinh thir hai, thiét
bi dau cudi c6 thé nhan biét, qua giao thoa, mot hodc nhiéu khéi tai nguyén
(bao gdm it nhit mot trong khéi mién thoi gian, khéi mién tan s, va khéi mién
khong gian) trong d6 cé giao thoa gifta cadc hudng lién két khac nhau, tic 13,
giao thoa lién két chéo, va mot hoic nhidu khéi tai nguyén (bao gbém it nhat
mot trong khbi mién thoi gian, khdi mién tan sb, va khéi mién khéng gian)
trong d6 c6 giao thoa gilra cac hudng lién két twong tu. Thiét bi dau cudi sir
dung cac cach thirc diéu khién giao thoa cu thé dé vuot qua céc loai giao thoa
khac nhau nay. Ching han, dbi véi hudéng lién két trong két va cac huéng lién
két khéc nhau, cic tham s6 diéu khién cong suét khac nhau dugc st dung; hodc
d6i v6i hudng lién két twong tw va cac hudng lién két khac nhau, cac bao céo
giao thoa OI/HII khac nhau dugc phén biét; hoac d6i voi hudng lién két tuong
tu va cac hudng lién két khac nhau, cic cach thic do kénh khac nhau duge st
dung.

Theo phuong 4n thuc hién, thiét bi dau cubi nhén théng tin cu hinh thu
nhit dugc giri béi thiét bi mang truy nhap thir nhat va/hodc thong tin cAu hinh
thtr hai duoc gtri boi thiét bi mang truy nhép thi hai. Théng tin cdu hinh thi
nhit bao gbm thong tin cdu hinh cta huéng truyén cta thiét bi mang truy nhap
thir nhat trong it nhit mot khdi tai nguyén, thong tin ciu hinh thir hai bao gbm
thong tin cAu hinh cta huéng truyén ctia thiét bi mang truy nhap thtr hai trong it
nhit mot khéi tai nguyén, va it nhit mot khéi tai nguyén bao gbm it nhat mot
trong khéi mién tin s6, khdi mién thoi gian, va khéi mién khong gian. Thiét b
dAu cubi truyén dit liéu dua trén thong tin cu hinh thir nht va/hogc théng tin
c4u hinh thi hai. Trong phuong phép ndy, mot chu trinh bao gbm s6 luong khdi
tai nguyén khong giéi han va c6 thé bao gdm nhiéu loai khdi tai nguyén hon,
va cac loai khac nhau va céc sb lwong khac nhau ciia cac khéi thi nguyén twong
trng v6i nhiéu cach thirc phan phdi hon, néi theo cach khéc, cac ché d6 hoic

cac cau tric cau hinh ciing da dang hon. Theo cach nay, cau hinh cua huéng
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truyén cla tai nguyén khéng gian thoi gian - tan s6 trd nén linh hoat hon, va c6
thé thoa man yéu cau dich vu thay dbi dong.

Fig.6 12 luu dd ciia phuong phép tao céu hinh huéng truyén cua tai 'nguyén
thoi gian - tAn s theo phwong 4n thuc hién thr hai. Nhu duge thé hién trén
Fig.6, phuong phéap theo phuong an thuc hién ¢ thé bao gém cac budc sau.

Budc S201: Thiét bi mang truy nhép thir nhit giri thong tin cau hinh thir
nhét.

Thong tin cAu hinh thtr nhét bao gbm théng tin c4u hinh ctia huéng truyén
ctia thiét bi mang truy nhép thi nhét trong it nhit mot khéi tai nguyén, va it
nhat mot khéi tai nguyén bao gdm it nhit mot trong khéi mién tan sb, khbi
mién thoi gian, va khéi mién khc“)ngA gian. |

Bué6c S202: Thiét bi mang truy nhap thir nhit nhan thong tin ciu hinh thi
hai duoc giri béi thiét bi mang truy nhap thi hai.

Thong tin cdu hinh thir hai bao gdm thong tin céu hinh ciia hudng truyén
ctia thiét bi mang truy nhap thir hai trong it nhit mot khéi tai nguyén, va it nhat
mdt khdi tai nguyén bao gdm it nhat mét trong khdi mién tin s6, khéi mién thoi
gian, va khbi mién khong gian. Thiét bi mang truy nhap thir nhit va thiét bi
mang truy nhap thtr hai c¢6 thé cé cac huéng truyén hoan toan giéng nhau trong
khéi tai nguyén, hodc cé thé c6 cac huéng truyén khac nhau trong it nhat mot
khéi tai nguyén.

Theo phuong 4n thuc hién, khdi mién tin s6 bao gdm it nhit mot trong bang
tin sb, bang phy, va PRB. Khdi mién thoi gian bao gbm it nhat mot trong siéu
khung, khung, khe, khung phu, khung phu mini, khe mini, ky hiéu OFDM, va
don vi thoi gian ngén hon mot ky hiéu OFDM. Khéi mién khong gian bao gdbm
it nhit mot trong chim va cdng anten.

M0t cach tiry chon, true khi thiét bi mang truy nhap thir nhét giri thong tin
cAu hinh tht nhit va thiét bi mang truy nhép thir hai giri théng tin chu hinh thi
hai, thiét bi mang truy nhép thir nht thuong luong véi thiét bi mang truy nhap
thtr hai, dé x4c dinh tai nguyén gt thtr nhit dugc sir dung dé giri théng tin ciu
hinh tht nhit va ti nguyén gt thi hai dugc sir dung dé giri thong tin céu hinh
thir hai, trong d6 tai nguyén giri thir nhit truc giao véi tai nguyén guri thit hai.
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Sau d6, thiét bi mang truy nhap thtr nhit giri théng tin cau hinh thir nhét trén tai
nguyén giri thir nhit va thiét bi mang truy nhép thir hai gui théng tin cAu hinh
thir hai trén tai nguyén gui tha hai.

Mot cach tiy chon, tai nguyén giri thir nhit dugc st dung boi thiét bi mang
truy nhap thir nhat d& giri thong tin cAu hinh thir nhét v ti nguyén giri thit hai
duogc st dung boi thiét bi mang truy nhép thir hai dé gui thong tin cAu hinh thir
haiduqctaocéuhhﬂlqua()AJA.

MOt cach tity chon, thong tin cAu hinh thir nhit va théng tin ciu hinh thi hai
duoc mang riéng r€ trén PDCCH loai 1, va PDCCH loai 1 dugc sir dung dé
mang thong tin cdu hinh cta hudng truyén cla tai nguyén khong gian thoi gian
- tin $6. Theo phuong an thyuc hién, PDCCH loai 1 ¢6 thé duogc bao gém trong
mot trong cac khung phu sau: khung phu UL loai 1, khung phu UL loai 2,
khung phu DL loai 1, va khung phu DL loai 2.

Tai nguyén mién thdi gian trong d6 dt PDCCH loai 1 ¢6 thé 1a ky hiéu
OFDM tiép theo PDCCH loai 2, hodc tai nguyén mién thoi gian trong d6 dat
PDCCH loai 1 c6 thé 13 mot sd tai nguyén dé truyén PDCCH loai 2. Theo
phuong an thyc hién, PDCCH loai 1 cling duoc goi la PDCCH nhém; PDCCH
chung, hoic PDCCH chung nhém. Nhém cé thé twong tng véi it nhat mot
trong tai nguyén mién thoi gian, tai nguyén mién tin b, va tai nguyén mién
khong gian. D& biét ¥ nghia cu thé ctia nhém, tham khao cac mé ta chi tiét theo
phurong 4n thic hién thir nhat. Cc chi tiét khong duge md ta lai & day.

Theo phuong an thuc hién, PDCCH loai 1 bao gébm DCI thir nhét. DCI thir
nhét 12 DCI méi dugc dinh nghia theo sang ché. Theo trién khai, DCI thi nhit
bao gdm it nhat mot khdi thong tin, va mbi khéi thong tin bao gdm thong tin
cAu hinh cua huéng truyén cta it nhit mot khdi tai nguyén. DCI tht nhit ciing
duogc goi 1a DCI nhém, DCI chung, hodac DCI chung nhdm. Nhém cé thé tuong
g v6i it nhat mot trong tai nguyén mién thoi gian, tai nguyén mién tin sd, va
tai nguyén mién khong gian. D& biét ¥ nghia cu thé cia nhém, tham khao cac
md ta chi tiét theo phuong an thuc hién thi nhit. Cac chi tiét khéng duoc mo ta
lai & day.

Mdt céch tity chon, mdi khéi thong tin con bao gdm thong tin thdi gian higu
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dung cta thong tin ciu hinh. Thong tin thoi gian hiéu dung duge st dung dé chi
béo thoi gian hidu dung ciia théng tin cdu hinh twong Gng. Thong tin thodi gian
hiéu dung bao gém it nhat mot trong thong tin sau: thoi diém bat dau hidu qua
va khoang thoi gian hiéu dung. Chu ky cia thoi gian hiéu dung c6 thé dugc xac
dinh duy nhit dua trén thoi diém bét dAu hiéu qua va khoang thoi gian hiéu
dung.

Budc 201 hodc 202 1a thy chon. Néi theo cach khac, phuong an thuc hién
c6 thé bao gdm budc 202 hoic bude 201.

Theo sang ché, théng tin chi bao kich hoat cia PDCCH loai 1 ciing ¢6 thé
dugc goi 1a thong tin chi bao su tdn tai cia PDCCH loai 1 hoic thong tin chi
béo liéu PDCCH loai 1 ¢6 dugc tao cau hinh hay khong.

Phuong phép tao cdu hinh huéng truyén cila tai nguyén ‘kh(“)ng gian thoi
gian - tn sb ¢6 thé dugc mé rong sang céu hinh tai nguyén trong hé thdng 5G
bét ky, ching han, ciu hinh tai nguyén trong hé théng NR, nhung khong bi giéi
han & hé thdng song cong linh hoat. CAu hinh cta tai nguyén khéng gian thoi
gian - tin s6 c6 thé dugc ap dung cho hé thdng 5G bét ky. Chu hinh cia tai
nguyén khong gian thoi gian - thn s6 c6 thé dwoc 4p dung cho hé théng cao tn
5G bét ky. Hé théng cao tan c6 thé 13 hé théng séng milimet.

Fig.7 14 so dd cAu trac cla thiét bi dau cubi theo phuong 4n thuc hién thit ba.
Nhu dugc thé hién trén Fig.7, thiét bi dau cubi theo phuong an thuc hién bao
gbm:

lnédunnhanll,duqctaocéuhhﬂldénhénthéngthlcéuhhﬂ1ﬂﬂinh§tduqc
gtri boi thiét bi mang truy nhap thtr nhét, trong d6 théng tin cu hinh thtr nhat
bao gdm théng tin cAu hinh cia huéng truyén cua thiét bi mang truy nhap thir
nhét trong it nhit mot khéi tai nguyén, va it nhit mot khdi tai nguyén bao gdbm
it nh4t mot trong khdi mién tin sb, khdi mién thoi gian, va khéi mién khong
gian; va

modun truyén 12, duogc tao cAu hinh dé truyén dir liéu dua trén thong tin ciu
hinh thir nhét.

Mbt cach tiry chon, mddun nhan 11 ¢on dugce tao cdu hinh dé nhan théng tin
chu hinh tht hai dugc giri boi thiét bi mang truy nhap tht hai, trong d6 thong
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tin cAu hinh ther hai bao gdm théng tin ciu hinh ctia huéng truyén cua thiét bi
mang truy nhép thir hai trong it nhit mot khéi tai nguyén, va it nhat mot khéi
tai nguyén bao gdm it nhit mot trong khéi mién tan sb, khéi mién thoi gian, va
a kh6i mién khong gian.

Mot cach tuy chon, théng tin cAu hinh tht nhét duge mang trén PDCCH
loai 1, va PDCCH loai 1 dugc st dung dé mang théng tin cu hinh coa huéng
truyén clia tai nguyén thoi gian - tan sé hodc tai nguyén khong gian thoi gian -
tan s6.

Mot cach tiry chon, thong tin cdu hinh thir hai dugc mang trén PDCCH loai
1, vd PDCCH loai 1 dugc sitr dung dé mang thong tin cdu hinh cta huéng
truyén cia tai nguyén thoi gian - tén s6 hoic tai nguyén khong gian thoi gian -
tan s6.

Mot cach tuy chon, PDCCH loai 1 dugc bao gém trong mot trong cac
khung phu sau: khung phu UL loai 1, khung phu UL loai 2, khung phu DL loai
1, va khung phu DL loai 2.

Khmgpm;ULkmi1mmg&nPDCCH;GRPUSCHA@PUCCH.

Khung phu UL loai 2 bao gdm PUCCH va PUSCH.

Khung phu DL loai 1 bao gém PDCCH, PDSCH, GP, va PUCCH.

Khung phu DL loai 2 bao gdm PDCCH va PDSCH.

Mot cach tity chon, tai nguyén mién thoi gian trong d6 d¢at PDCCH loai 1 14
ky hiéu OFDM tiép theo PDCCH loai 2, hodc tai nguyén mién thoi gian trong
d6 dat PDCCH loai 1 1a mot s6 tai nguyén dugc st dung dé truyén PDCCH loai
2, trong d6 PDCCH loai 2 duoc sur dung dé mang théng tin 14p lich cua thiét bi
dau cubi.

Mot cach tiy chon, médun nhén 11 con dugce tao c4u hinh dé:

nhan, boi thiét bi dau cubi, théng tin chi bao kich hoat ctia PDCCH loai 1
va dugc gtri boi thiét bi mang truy nhép thtr nhat.

Mot cach tuy chon, médun nhén 11 con dugce tao cAu hinh dé nhan thong tin
chi bao kich hoat cia PDCCH loai 1 va dugc gtri béi thiét bi mang truy nhap
tha hai.

Mot cach tiy chon, cong sudt truyén ciia PDCCH loai 1 16n hon cong suét
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truyén ctiia PDCCH loai 2, va PDCCH loai 2 dugc st dung dé mang théng tin
14p lich ctia thiét bi dau cudbi.

Mot cach tily chon, PDCCH loai 1 bao gdm DCI thir nhét, va DCI thir nhit
bao gdm théng tin cAu hinh ciia huéng truyén ciia it nhat mot khéi tai nguyén
va/hodc thong tin thoi gian hiéu dung ctia thong tin ciu hinh.

Mot cach tuy chon, DCI tht nhét bao gém it nhat mot khdi thong tin, va
mdi khéi théng tin bao gdm théng tin ciu hinh cia huéng truyén cta it nhit
mot khéi tai nguyén va/hoidc thdi gian hiu dung ctia thong tin chu hinh.

Mot cach tiy chon, moédun nhén 11 con dugce tao cAu hinh dé: nhan béo
hiéu c4u hinh 16p cao hon dugc gui boi fhiét' bi mang; trong do thc‘)ng tin ciu
hinh 16p cao hon ba'ol gbm tham sé ctia vi tri tai nguyén bat dau cia mdi khéi
thong tin; va doc mdi khoi thong tin trt PDCCH loai 1 dya trén vi tri tai nguyén
bét dau ctia mbi khéi thong tin.

Mot cach tily chon, modun nhén 11 con duogc tao cAu hinh dé nhan thong tin
thoi gian hiéu dung cua thong tin cdu hinh thir nhét va/hoic thong tin thoi gian
hiéu dung cta thong tin ciu hinh thi hai.

Mot cach tuy chon, it nhit mot trong théng tin cdu hinh thir nhét va thong
tin thoi gian hiéu dung cia théng tin cdu hinh thir nhit dugc mang bang cach
st dung bao hiéu 16p cao hon, va it nhit mot trong thong tin cAu hinh thir hai va
thong tin thoi gian hiéu dung cta thong tin cau hinh thtr hai dugc mang bang
cach str dung bao hi¢u 16p cao hon.

Mot cach tiy chon, théng tin c4u hinh thir nhat dugc mang trong thong diép
dap tng truy nhap ngu nhién hodc thong diép giai quyét tranh chép dugc giri
b6i thiét bi mang truy nhap thir nhét.

Mot cach tiy chon, thong tin cau hinh thir hai dugc mang trong thong diép
dap tng truy nhap ngiu nhién hoic thong diép gidi quyét tranh chép dugc giri
béi thiét bi mang truy nhap th hai.

Mot cach tiy chon, thong diép dép tmg truy nhap ngiu nhién hoic théng
diép giai quyét tranh chip duoc giri boi thiét bi mang truy nhap thir nhat con
bao gdm théng tin thdi gian hiéu dung ciia thong tin ciu hinh thi nhét.

- Mot cach tury chon, thong diép dap ung truy nhip ngiu nhién hoic théng
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diép giai quyét tranh chép duogc giri boi thiét bi mang truy nhép thit hai con bao
gbm thong tin thoi gian hiéu dung cla thong tin c4u hinh thir hai.

Mot c4ch tiry chon, thong tin céu hinh thir nhit dugc mang trong thong diép
nhin tin duoc gl boi thiét bi mang truy nhap thir nhat.

Mot cach tiy chon, thong tin cAu hinh th@ hai dugc mang trong thong diép
nhén tin dugc giri boi thiét bi mang truy nhéap thit hai.

Mot cach tuy chon, thong diép nhin tin dugc gui boi thiét bi mang truy
nhép thir nhét con bao gbm thong tin thoi gian hiéu dung ctia thong tin cAu hinh
thr nhét.

Mot cach tiy chon, thong diép nhén tin dugc ghi boi thiét bi mang truy
nhép thtr hai con bao gdm thong tin thoi giah hiéu dung cta thong tin cu hinh
thir hai. |

Mot cach tuy chon, thong tin thoi gian hiéu dung bao gdm it nhit mdt trong
thong tin sau: thoi diém bét ¢iu hiéu qua va khoang thoi gian hiéu dung.

Mot cach tiy chon, khi thong tin thoi gian hi¢u dung bao gbm only khoang
thoi gian hidu dung, mdi quan hé gifta thoi diém bat dau hiu qua va thoi gian
thong bao cua thong tin thoi gian hiéu dung dugc xac dinh trude hodc dugc tao
cAu hinh trudc.

MOt céch tity chon, khdi mién tin s bao gbm it nhat mét trong bang tan sb,
bang phu, va PRB, khdi mién thoi gian bao gbm it nhat mét trong siéu khung,
khung, khe, khung phu, khung phy mini, khe mini, ky hiéu OFDM, va don vi
thoi gian ngén hon mcjt ky hiéu OFDM, va khéi mién khéng gian bao gdm it
nhit mét trong chiim va cng anten, trong d6 khung phu mini ngén hon khung
phu, va khe mini ngén hon khe.

Mot cach tiy chon, thong tin cAu hinh thir nhat dugc x40 trén b%mg cach st
dung RNTI thir nhit, va théng tin cdu hinh thi hai dugc x4o tron bang cach st
dung RNTI thir hai.

Mot cach tiy chon, modun nhén 11 con dugce tao céu hinh dé:

nhéin théng tin tai nguyén gui cho thong tin chu hinh thir nhat vd/hoic nhan
thong tin tai nguyén guri cho thong tin c4u hinh thi hai, trong d6 tai nguyén giri
thit nhét dugc chi bao béi thong tin tii nguyén giri cho théng tin ciu hinh thi

-41-



38926

nhét truc giao véi tai nguyén gt thit hai duge chi béo bdi théng tin tai nguyén
giri cho thong tin cAu hinh thi hai.

Mot cach tiy chon, thiét bi mang truy nhép tha nhét va thiét bi mang truy
nhép thtr hai ¢6 cac huéng truyén khac nhau trong it nhét mot khéi tai nguyén.

Thiét bi ddu cubi theo phuong an thuc hién co6 thé dugc tao cdu hinh dé thuc
hién céc budc duge thuc hién bdi thiét bi dau cudi theo phuong an thuc hién
thir nhét va phuong 4n thyuc hién thtr hai. Céc trién khai cu thé va cac hiéu qua
k¥ thuat cta thiét bi ddu cudi theo phuong 4n thuc hién giéng véi thiét bi dau
cudi theo phuong 4n thuc hién thir nhét va phuong an thuc hién thtr hai. Céc
chi tiét khong dugc mo ta lai & day.

Fig.8 1a so dd cdu tric cta thiét bi mang truy nhap theo phuong én thuc
hién thtt tu. Nhu duoc thé hién trén Fig.8, thiét bi mang truy nhap theo phuong
an thuc hién bao gém:

mddun giri 21, dugc tao cu hinh dé giri théng tin cAu hinh thi nhét, trong
d6 thong tin cdu hinh thir nhit bao gdm théng tin céu hinh ciia hudng truyén
ctia thiét bi mang truy nhép thtr nhét trong it nhat mot khéi tai nguyén, va it
nhat mot khdi tai nguyén bao gdm it nhit mét trong khéi mién tan sb, khdi
mién thoi gian, va a khéi mién khong gian; va

m6dun nhén 22, duge tao ciu hinh dé nh4n thong tin cAu hinh thir hai dugc
giri boi thiét bi mang truy nhap tht hai, trong d6 thong tin cAu hinh tht hai bao
gdm thong tin cAu hinh ctia huéng truyén cia thiét bi mang truy nhép thir hai
trong it nhit mot khéi tai nguyén, va it nhét mot khdi tai nguyén bao gbm it
nhit mot trong khdi mién tan s6, khdi mién thoi gian, va khéi mién khong gian.

Mot cach ty chon, thiét bi mang truy nhép con bao gbébm: modun xac dinh,
duoc tao cAu hinh dé thuong luong véi thiét bi mang truy nhép tha hai, dé xac
dinh tai nguyén giri thir nhit dugc sir dung @& giri thong tin cAu hinh tha nhit
va tai nguyén gui th hai dugc st dung dé giri thong tin cAu hinh thir hai, trong
d6 tai nguyén giri thir nht truc giao véi tai nguyén g thit hai.

Mot cach tuy chon, tai nguyén gui thr nhit duoc sir dung béi thiét bj mang
truy nhép thtr nhit d giri théng tin ciu hinh thir nhét va tai nguyén gt tht hai
duoc st dung boi thiét bi mang truy nhép thir hai dé giri théng tin cdu hinh tha
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hai dugc tao cdu hinh béi trung tim OAM.

Mot cach ty chon, thong tin cdu hinh thi nhit dugc mang trén PDCCH
loai 1, va PDCCH loai 1 dugc sir dung d& mang thong tin cAu hinh ctia huéng
truyén cua tai nguyén thoi gian - tan s6 hoic tai nguyén khong gian thoi gian -
tan sb.

Mot cach tiy chon, thong tin cAu hinh tht hai dugc mang trén PDCCH loai
1, vd PDCCH loai 1 dugc st dung dé mang thong tin cAu hinh cia huéng
truyén cua tai nguyén thoi gian - tan s hoic tai nguyén khong gian thdi gian -
tan sb.

Mot cach tuy chon, thong tin cAu hinh thir nhit duoc x40 tron béng cach st
dung RNTI thtr nhét, va thong tin cAu hinh thir hai dugc x40 tron bing cach sir
dung RNTI thir hai.

Thiét bi mang truy nhap theo phuong 4n thuc hién cé thé dugc tao cdu hinh
dé thuc hién cac budce duge thuc hién bai thiét bi mang truy nhdp theo phuong
4n thuc hién thr nhat va phuong an thuc hién thir hai. Cac trién khai cu thé va
c4c hiu qua k§ thuét cia thiét bi mang truy nhap theo phuong an thuc hién
gidng vdi thiét bi mang truy nhép theo phuong 4n thuc hién tha nhat va phuong
4n thuc hién thir hai. Céc chi tiét khoéng duge mo ta lai & day.

Fig.9 1a so dd chu tric cua thiét bi dau cubi theo phuong an thuc hién thir
nim. Nhu dugc thé hién trén Fig.9, thiét bj déu cudi bao gdm bd xir 1y 31, bd
nhd 32, va b thu phét 33. Bo nhé 32 duoc tao ciu hinh dé luu trit 1énh. Bo thu
phat 33 duoc tao cdu hinh dé truyén thong véi thiét b1 khac. Bo xur 1y 31 dugc
tao cAu hinh d thyc thi 1énh duoc luu trir trong bd nhd 32, sao cho th_iét bi dau
cudi thuc hién cic budc duge thuc hién bai thiét bi dau cudi theo phuong an
thuc hién tht nhit va phuong 4n thuc hién thir hai. CAc trién khai cu thé va cac
hiéu qua k¥ thuat cua thiét bj ddu cudi theo phuong 4n thuc hién giéng véi thiét
bi d4u cubi theo phuong 4n thuc hién thir nhét va phuong 4n thuc hién thit hai.
Céc chi tiét khong dugc mé ta lai & day.

Fig.10 1a so dd cu triic cua thiét bi mang truy nhap theo Phuong an thuc
hién tht sdu. Nhu dugc thé hién trén Fig.10, thiét bi mang truy nhap bao gdm
b xir Iy 41, bd nhé 42, va bd thu phat 43. B6 nhd 42 dugc tao ciu hinh dé luu
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trir 1énh. B thu phat 43 dugc tao cAu hinh dé truyén thong véi thiét bi khac. Bo
xu ly 41 duoc tao cAu hinh dé thuc thi 1énh duoc luu trit trong bd nhé 42, sao
cho thiét bi mang truy nhap thuc hién cic buéc duge thuc hién béi thiét bi
mang truy nhdp theo phuong &n thuc hién thir nhat va phuong 4n thuc hién th
hai. Céc trién khai cu thé va cac hidu qua k¥ thuat ctia thiét bi mang truy nhap
theo phuong 4an thuc hién giéng véi thiét bi mang truy nhap theo phuong 4n
thue hién tht nhét va phuong an thuc hién tht hai. Céc chi tiét khong dugc md
ta lai ¢ day.

Nén hiéu rdng bd xi Iy dwoc sir dung boi thiét bi mang truy nhap hoic thiét
bi dau cuéi theo sang ché c6 thé 13 khbi xtr 1y trung tAm (central processing unit,
CPU), bd xur Iy da ning, bd xir 1y tin hiéu s (digital signal processor, DSP),
mach tich hop tng dung cu thé (application-specific integrated circuit, ASIC),
mang cong dang trudng 14p trinh dugc (field programmable gate array, FPGA)
hodc thiét bi 16gic 14p trinh dwoc khac, thiét bi 16gic tranzito, linh kién phan
ctng, hoic t6 hop bit ky cia né. Bo xir 1y c6 thé trién khai hoic thuc thi cac
khéi 16gic vi du khac nhau, cdc mddun, va cac mach dugc moé ta dua vao noi
dung dugc boc 10 theo sang ché. Theo cach khac, bd xtt 1y ¢6 thé la td hop cta
cac bd xir 1y trién khai chitc nang tinh toan, ching han, t6 hop ctia mdt hoic
nhidu bo vi xit 1§, hoic t& hop ciia DSP va b vi xir 1. |

Pudng truyén theo sang ché cé thé 1a dudong truyén kién trac chudn cong
nghiép (Industry Standard Architecture, ISA), dudng truyén lién két thanh phén
ngoai vi (Peripheral Component, PCI), duong truyén ISA m& r(f)ng- (Extended
ISA, EISA), hoic tuong tr. Dudng truyén cé thé dugc phan loai thanh duong
truyén dia chi, dudng truyén dit liéu, duong truyén diéu khién, va tuong tu. Dé
d& biéu dién, dudng truyén trong c4c hinh vé di kém theo sang ché khong bi
giéi han & duy nhit mot duong truyén hodc duy nhit mét loai dudng truyén.

Theo mdt sb phuong an thuc hién sang ché, nén hiéu ring thiét bi va
phuong phap duoc boc 16 c6 thé dugc trién khai theo cac cach khac. Ching han,
thiét bi dugc md ta theo phuong an thuc hién chi 1a vi du. Chéng han, vi¢c phan
chia khéi chi 14 phan chia chirc ning 1dgic va c6 thé 13 phén chia khac khi trién
khai thuc. Chéng han, céc khdi hodc cic thanh phan c¢é thé dugc td hop hodc
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tich hop vao h¢ théng khac, hoac mot s6 ddu hiéu c6 thé bi bd qua hoac khong
duoc thuc hién. Ngoai ra, cac ghép ndi 14n nhau duge hién thi hodc dé cap hodc
cac ghép ndi hoidc cac két ndi truyén thong truc tiép c6 thé dugc trién khai bing
cach st dung mot sb giao dién. Cac ghép ndi hoic cac két ndi truyén thong
gian tiép gitra cac thiét bi hodic cac khdi ¢ thé duoc trién khai & dang dién tir,
co khi, hoac cac dang khac.

Céc khéi dugc mé ta dudi dang cac ph?m riéng 1€ co thé hoac khong thé
riéng & vé mit vat ly, va cac phﬁn duogc hién thi dudi dang cac khdi c6 thé
hoic khong thé 1a cac khéi vat 1y, ¢ thé duoc dit & mot vi tri, hodc c6 thé duge
phan tan trén cac khéi mang. Mot s6 hodc téf_t c4 cac khdi c6 thé duoc lua chon
dua trén cac yéu cau thuc dé dat duoc cic muc dich cia cac giai phap theo cac
phuong an thuc hién.

Ngoai ra, cac khdi chirc nang theo cac phuong 4n thuc hién sing ché c6 thé
dugce tich hop vao mot khdi xir 1y, hodc mdi khdi cé thé ton tai doc lap vé mit
vat ly, hodc hai hodc nhiéu khéi dugc tich hop vao mot khéi. Khéi tich hop cé
thé duoc trién khai & dang phin ctmg, hoic cé thé dugc trién khai & dang phan
ctrng bén canh khéi chirc nang phin mém.

Khi khéi tich hop néu trén dugc trién khai ¢ dang khdi chirc ning phin
mém, khéi tich hop c6 thé duoc luu trix trong vat luu trit may tinh doc dugc.
Khéi chirc ning phdn mém duoc luu trir trong vat luu trit va bao gdm vai 1énh
@& ra 1énh thiét bi may tinh (c6 thé 13 may tinh c4 nhan, may chu, hozc thiét bi
mang) hodc bd xir Iy thuc hién mét s6 budc cia cac phuong phép dugc mé ta
theo cac phuong 4n thyuc hién sang ché. Vit luu trit néu trén bao gbm: vit bét
k¥ c6 thé Iuu trir m3 chuong trinh, ching han 4 nhé nhanh USB, dia cting thdo
duoc, bd nhé chi doc (Read-Only Memory, ROM), bd nhé truy nhip ngiu
nhién (Random Access Memory, RAM), dia tir, hodc dia quang.
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YEU CAU BAO HOQ
1. Phuong phép tao cau hinh huéng truyén cla tai nguyén thoi gian - tan sb bao
gbm cac budc: -
nhin, bang thiét bi dau cudi, bao hiéu cdu hinh 16p cao hon; ‘
nhén, bing thiét bi ddu cudi, loai thir nhét ctia kénh diéu khién lién két
xubng vat Iy (physical downlink control channel, PDCCH) tir thiét bi mang
truy nhap thir nhat, trong d6 loai thir nhit cia PDCCH bao gbém thong tin didu
khién lién két xubng (downlink control information, DCI) thi nhit, DCI tht
nhét bao gdm it nhit mot khéi théng tin, mbi khéi théng tin cta it nhit mot
khéi théng tin bao gém théng tin ciu hinh cta hudéng truyén cla it nhat mot
khéi tai nguyén‘, it nhat mot khdi tai nguyén bao gdm ﬁ nhat mét trong don vi
mién tin sd, don vi mién thoi gian, hodc don vi mién khong gian, va bao hiéu
chu hinh 16p cao hon bao gdm tham s6 cta vi tri tai nguyén bt dau ciia mdi
khéi thong tin;
thu dugc, bing thiét bi diu cudi, mdi khéi thong tin dua trén tham sb ciia
vi tri tai nguyén bét dau; va
thuc hién, bé“mg thiét bi dau cudi, truyén dit liéu dua trén mdi khéi thong

tin.

2. Phuong phap theo diém 1, trong d6 don vi mién thoi gian bao gém it nhat
mét trong khe, khung phy, hodc ky hi¢u ghép kénh phén chia tan sb truc giao
(orthogonal frequency division multiplexing, OFDM).

3. Phuong phép theo diém 1, trong d6 phuong phép con bao gbm budc: nhén,
bang thiét bi dau cudi, thong tin lién quan dén thoi gian hiéu dung ctia théng tin

cAu hinh qua bao hiéu 16p cao hon.
4. Phuong phép theo diém 3, trong d6 thong tin lién quan dén thoi gian hiéu

dung cta thong tin cdu hinh bao gdm it nhit mot trong cac thong tin sau: thoi

diém bt dau hiéu qua hodc khoang thoi gian hiéu dung.
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5. Phuong phép theo didm 1, trong d6 loai thir nhit cia PDCCH 1a PDCCH
nhém chung.

6. Phuong phép theo diém 1, trong d6 thong tin céu hinh cta huéng truyén cia
it nhat mot khéi tai nguyén chi bao thong tin ciu hinh cia huéng truyén trong
chu ky thoi gian lién tuc, va chu ky thoi gian lién tuc bao gbm cac don vi mién

thoi gian.

7. Phuong phép theo diém 1, trong d6 DCI thir nhét duoc x40 tron nhd st dung
dinh danh tam thdi mang v6 tuyén (radio network temporary identifier, RNTI)
thir nhit.

8. Phuong phap theo diém 1, trong d6 don vi mién tan s6 bao gbm it nhat mot

trong bang tan s, bang phu, hoic kénh mang.

9. Phuong phép theo diém 1, trong d6 huéng truyén bao gdm huéng lién két

xubng hodc hudng lién két 1én.

10. Thiét bi truyén thong bao gdm:
it nhit mot bo xir 1y; va
'bd nhé duge ghép nbi vé6i it nhit mot bo xir Iy va duge tao ciu hinh dé luu
trit cac 1énh chuong trinh ma, khi dugc thuc thi béi it nhéit mot bd xu ly, khién
thiét bi:
nhén bo hiéu ciu hinh 16p cao hon;
nhan loai thtt nhét ctia PDCCH tir thiét bj mang truy nhép thir nhét,
trong d6 loai tht nhit cia PDCCH bao gdm DCI thir nhét, DCI thtr nhit bao
gdm it nh&t mot khdi thong tin, m&i khéi thong tin cla it nhit mot khdi thong
tin bao gdm théng tin cAu hinh ciia huéng truyén cia it nhit mot khéi tai
nguyén, it nhat mot khdi tai nguyén bao gdm it nhat mot trong don vi mién tin
s6, don vi mién thoi gian, hodc don vi mién khong gian, va bao hiéu cAu hinh

16p cao hon bao gdm tham sb ciia vi tri tai nguyén bat dau ctia mdi khoi thong
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tin;
thu duoc mdi khdi thong tin dwa trén tham sb ciia vi tri tai nguyén bt
dau; va

thyc hién truyén dit liéu dya trén mdi khéi thong tin.

11. Thiét bi theo diém 10, trong d6 don vi mién thoi gian bao gom it nhat mot

trong khe, khung phu, hodc ky hiéu OFDM.

12. Thiét bi theo diém 10, trong d6 bd nhé con dugc tao cAu hinh d8 luu trir cac
1énh chuong trinh ma, khi dugc thuc thi béi it nhdt mot bd xt 1y, khién thiét bi:
nhan thong tin lién quan dén thoi gian hiéu dung cia thong tin céu hinh

qua bao hiéu 16p cao hon.

13. Thiét bi theo diém 12, trong d6 thong tin lién quan dén thoi gian hiéu dung
cta thong tin cdu hinh bao gbm it nhét mot trong cac thong tin sau: thoi diém

bét du hiéu qua hoic khoang thoi gian hiéu dung.

14. Thiét bi theo diém 10, trong d6 thong tin cAu hinh ctia huéng truyén cua it
nhét mot khéi tai nguyén chi bao théng tin céu hinh cta huéng truyén trong
chu ky thoi gian lién tuc, chu ky thoi gian lién tuc bao gbm cac don vi mién

thoi gian.

15. Thiét bi theo diém 10, trong d6 DCI tha nhét dugc x40 tron nho st dung
RNTI thtr nhét.

16. Thiét bi theo diém 10, trong d6 don vi mién tin sb bao gém it nhat mot

trong bang tan sb, bang phu, hodc kénh mang.

17. Thiét bi theo didm 10, trong d6 huéng truyén bao gdm huéng lién két

xudng hodc huéng lién két 1én.
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18. Phuong phép tao cdu hinh hudng truyén cla ti nguyén thoi gian - tan s,
bao gdm cac budc:

giri, bang thiét bi mang truy nhép thir nhét, bao hiéu c4u hinh 16p cao hon;
va gui, b?mg thiét bi mang truy nhap thu nhét, loai thi nhét cia PDCCH, trong
d6 loai thir nhit cia PDCCH bao gdm DCI thir nhat, DCI thir nh4t bao gom it
nhat mot khdi thong tin, mdi khdi théng tin cia it nhdt mot khdi thong tin bao
gbm théng tin cAu hinh ctia huéng truyén cta it nhat mot khéi tai nguyén, it
nhit mot khdi tai nguyén bao gdm it nhit mét trong don vi mién tin s6, don vi
mién thoi gian, hodc don vi mién khong gian, va bao hiéu cAu hinh 16p cao hon
bao gdm tham s6 cua vi tri tai nguyén bat dau ciia mbi khéi théng tin, trong d6

mdi khdi thong tin thu dugc dira trén tham sd clia vi tri tai nguyén bét dau.

19. Phuong phap theo diém 18, trong d6 phuong phap con bao gbm budc:
giri, bang thiét bi mang truy nhap tht nhéit, thong tin lién quan dén thoi

gian hiéu dung cda thong tin cAu hinh qua bao hi¢u 16p cao hon.

20. Phuong phép theo diém 18, trong d6 théng tin cAu hinh cta huéng truyén
cia it nhat mot khdi tai nguyén chi béo thong tin céu hinh ciia huéng truyén
trong chu ky thoi gian lién tuc, va chu ky thoi gian lién tuc bao gbm céc don vi

mien thoi gian.

21. Phuong phép theo diém 18, trong d6 thong tin lién quan dén thoi gian hiéu
dung cua théng tin ciu hinh bao gdm it nhAt mot trong cac thong tin sau: thoi

diém bt ddu hiéu qua hodc khoang thodi gian hiéu dung.

22. Thiét bi truyén thong bao gdm: it nhat mét bo xir 1y; va bd nhé duge ghép
nbi véi it nhat mot bd xir Iy va duoc tao cdu hinh dé huu trit cac 1énh chuong
trinh ma, khi dugce thuc thi boi it nhat mét bd xir 1y, khién thiét bi:

giri bao hiéu cu hinh 16p cao hon; va

giri loai thir nhat cia PDCCH, trong d6 loai thir nhit cia PDCCH bao gém
DCI tht nhat, DCI thtr nhit bao gdm it nhat mét khdi thong tin, mdi khdi thong
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tin cla it nhat mot khéi thong tin bao gdm thong tin cdu hinh ciia huéng truyén
clia it nhit mot khdi tai nguyén, it nhit mot khéi tai nguyén bao gom it nhit
mot trong don vi mién tin 8, don vi mién thoi gian, hodc don vi mién khong
gian, va bao hiéu cdu hinh 16p cao hon bao gbm tham s6 cua vi tri t3i nguyén
bét dAu cua mdi khdi thong tin, trong d6 mbi khéi thong tin thu dugc dua trén

tham s0 cua vi tri tai nguyén bat dau.

23. Thiét bi theo diém 22, trong d6 bd nhé con duoc tao cdu hinh ¢ huu trir cac
1énh chuong trinh ma, khi dwoc thuc thi béi it nhdt mot by xi 1y, khién thiét bi:
send thong tin lién quan dén thoi gian hiéu dung cia thoéng tin ciu hinh qua bao

hiéu lé’p cao hon.

24. Thiét bi theo didm 22, trong d6 théng tin cdu hinh ctia huéng truyén cua it
nhit mot khéi tai nguyén chi bdo théng tin cdu hinh ctia huéng truyén trong
chu ky thoi gian lién tuc, va chu ky thoi gian lién tuc bao gbm cac don vi mién

thoi gian.
25. Thiét bi theo diém 22, trong d6 théng tin lién quan dén thoi gian hiéu dung

ctia thong tin cAu hinh bao gdm it nhat mét trong cac thong tin sau: thoi diém

bét d4u hiéu qua hoic khoang thoi gian hiéu dung.
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