BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0033463

HO4W 72/04 (13) B

(21) 1-2019-01879 (22) 15/09/2017

(86) PCT/CN2017/101829 15/09/2017 (87) W0O2018/054263 29/03/2018

(30) 201610834797.4 20/09/2016 CN

(45) 25/10/2022 415 (43) 25/06/2019 375A

(73) HUAWEI TECHNOLOGIES CO., LTD. (CN)
Huawei Administration Building, Bantian, Longgang, Shenzhen, Guangdong 518129,
China

(72) LYU, Yongxia (CN).

(74) Cong ty Luat TNHH T&G (TGVN)

(54) PHUGONG PHAP VA THIET BI TRUYEN THONG

(57) Sang ché nay dé cap téi phuong phap dé giri hodc nhan kénh diéu khién lién két
xuong vat ly (physical downlink control channel - PDCCH) va thiét bi mang, th1et bi dau
cudi, vat ghi doc duoc boi may tinh, va thiét bi truyén thong. Phuong phap bao gom cac
budc: anh xa, boi thiét bi mang, PDCCH thtr nhit t6i A don vi truyén kénh diéu khién trén
ngudn tai nguyén thoi gian- -tan sb thir nhat, va anh xa PDCCH thwr hai t61 B don vi truyén
kénh diéu khién trén ngudn tai nguyén thoi gian- -tan s6 thir hai, trong d6 A 1a sd nguyén
duong va A > 2, B la s6 nguyén duong va B > 2, khoang gian cach song mang phu cua
ngudn tai nguyén thoi gian-tan sé thi nhat la khoang gian cach song mang phu thir nhit,
khoang gidn cach séng mang phu clia ngudn tai nguyén thoi gian-tan sb thar hai 1a khoang
gidn cach song mang phu thir hai, va khoang gidn cach séng mang phu thtr nhét 1a khac véi
khoang gidn cach song mang phu thtr hai; va giri PDCCH thtr nhit va PDCCH thér hai.
Theo phuong phap dé guri hoac nhan PDCCH va thiét bi duoc tao ra theo sang ché nay,
viéc 1ap lich va/hodc dinh cau hinh thiét bi dau cudi boi thiét bi mang va truy cap va viéc
cam trai cta thiét bi dau cudi c6 thé duoc ap dung trong hé thong truyén thong voi nhiéu
khoang gian cach sobng mang phu.
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Linh vye k§ thuat dwoc dé cap

Sang ché nay dé cép t6i linh vuc truyén thong, va cu thé 1a t6i phuong phép gtri va
nhan kénh didu khién lién két xubng vt ly (Physical Downlink Control Channel -

PDCCH) va thiét b trong linh vuc truyén thong khong day.
Tinh trang k§y thuit ciia sang ché

Viéc truyén tin hiéu sb truyén thong 1a dé truyén ludng thong tin qua mot kénh tai
mot thoi diém, va thudc vé ché do truyén ndi tiép. Cong nghé nhiéu song mang st dung
ché do truyén song song. Trong cong nghé nay, viéc bién doi tir ndi tiép thanh song song
dugc thuc hién trén ludng thong tin ndi tiép tdc do cao, dé chia ludng thong tin ndi tiép
tdc d6 cao thanh nhiéu ludng théng tin song song toc do thap, va sau d6 nhiéu ludng
thong tin song song toc do thip duoc xép chdng dé truyén, dé tao thanh hé théng truyén
v6i nhidu song mang. Noi cach khéc, cong nghé nhiéu séng mang la cong nghé duoc sir
dung dé truyén thong tin dit liéu téc do cao bang cach st dung nhiéu séng mang. Song

mang la song radio c6 tan so cy thé va mang dit liéu.

Céng nghé truyén nhiéu song mang dugc s dung rong rai trong cac hé théng
truyén thong, vi du, hé théng truyén thong di dong thé hé 4 (4th generation - 4G) va hé
théng theo seri cua vién ky thuét dién va dién tt (Institute of Electrical va Electronics
Engineers - IEEE) 802.11. Trong céac hé théng truyén thong hién tai, cac dich vu duoc
trg gitp béi hé thdng duoc hop nhéit mét cach tuong dbi, va timg hé théng truyén thong
chi tro gitip cdc dang séng cua mot loai khodng gidn céch séng mang phu. Trong hé
théng truyén thong di dong thé hé 5 (5th generation - 5G), 6 phuc vu cua thiét bi mang
¢6 thé tro gitp nhidu loai khoang gian cach song mang phy, sao cho & phuc vu c6 thé st
dung, trong cac dich vu khéac nhau va céac tinh huéng trién khai khac nhau, céc tin hiéu
khoang gian cach séng mang phu khac nhau dé phuc vu céc thiét bi diu cudi véi cac

y€u cau khéac nhau.

Tuy nhién, cich ma thiét bi mang 1ap lich céc thiét bi dau cudi tro gitp céc khoang

gidn cach séng mang phu khac nhau 1a vin dé cap thiét cin duoc giai quyét.
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Ban chit ky thuit cia sang ché

Sang ché nay dé xut phuong phép dé giri hodc nhan PDCCH va thiét bi. Thiét bj
mang gtii cic PDCCH cua it nhét hai loai khoang gian cach song mang phu khac nhau,
va chi thi it nhat hai loai khoang gidn cach séng mang phu theo cach dit truée hodc
cach gui thong tin chi thi, dé giai quyét vén dé vé cach lap lich hodc dinh cAu hinh cac

thiét bi dau cubi tro giup cac khoang gian cach song mang phu khéac nhau.

Theo khia canh thir nhat, sing ché d& xuét phuong phap gii PDCCH. Phuong
phéap bao gém cac budc: anh xa, boi thiét bi mang, PDCCH thi nhét t6i A don Vi truyén
kénh diéu khién trén ngudn tai nguyén thoi gian-tin s6 thir nhit, va anh xa, boi thiét bi
mang, PDCCH tht hai t6i B don vi truyén kénh didu khién trén ngudn tai nguyén thoi
gian-tan s thu hai, trong d6 A 1a s nguyén duong va A>2, B 1a s nguyén duong va B
> 2, khoang gidn cach séng mang phu cia ngudn tai nguyén thoi gian-tan sb thu nhét 1a
khoang gidn cach séng mang phu tha nhat, khoang gidn cach s6ng mang phu ciia nguon
tai nguyén thoi gian-tan sb thtr hai la khoang gian cach séng mang phu thur hai, khoang
gian cach séng mang phu thtr nhit 1a khéc véi khoang gian cach séng mang phu thir hai,
mdi don vi truyén kénh diéu khién chita N thanh phan ngudn tai nguyén, N thanh phan
ngudn tai nguyén duge nim trong cung mot ky hiéu mién thoi gian, va N 1a sb nguyén

dwong va N > 2; va giti, béi thiét bi mang, PDCCH tht nhat va PDCCH thit hai.

Theo phuong phap giti PDCCH theo sang ché nay, thiét bi mang xac dinh it nhét
hai loai khoang gian cach song mang phu, va anh xa it nhat hai PDCCH mot cach tuong
ng t&i cac ngudn tai nguyén thoi gian-tan sb tuong g véi it nhat hai loai khoang gian
cach séng mang phu, dé 14p lich va/hodc dinh cAu hinh céc thiét bi dau cubi tro gitp cac

khodng gian cach song mang phu khéac nhau.

Tuy chon 14, truéc budce giri, béi thiét bi mang, PDCCH thr nhat va PDCCH thir
hai, phuong phap con chira bude: giri, boi thiét bi mang, thong tin tht nhit duge mang
trong tin nhan hé théng hodc tin nhin truyén quang ba, trong d6 thong tin tha nhit duoc
sir dung dé chi thi khoang gian cdch séng mang phu tht nhat va/hoic khoang gian cach
séng mang phu thir hai, sao cho thiét bi dau cudi nhén thong tin thit nhit nhan PDCCH
tht nhét dua trén khoang gian cach song mang phu thir nhét hodc nhan PDCCH tha hai

dva trén khoang gian cach song mang phu tht hai.
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Thiét bi mang chi thi it nhat mot loai khoang gidn cdch séng mang phu bang cach
giri thong tin thi nhit duoc mang trong tin nhin truyén quang ba hodc tin nhén hé
thdng, sao cho thiét bj ddu cudi nhan thong tin thir nhit xac dinh, dua trén khoang gian

cach séng mang phu dugc chi thi béi thong tin thtr nhit, dé nhan PDCCH.

Tuy chon la, thong tin thir nhat con duge st dung dé chi thi cac vi tri cia nguon tai
nguyén mi€n tan s6 va nguodn tai nguyén mién thoi gian 1a ¢6 thé chiém duogc bdi
PDCCH tht nhét va/hodc cac vi tri clia ngudn tai nguyén mién tan sO va ngudn tai

nguyén mién thoi gian 14 ¢6 thé chiém duge bodi PDCCH thit hai.

Thiét bi mang chi thi, bang cach str dung thong tin thi nhét, cac vi tri cia ngudn
tai nguyén mién tan s6 va ngudn tai nguyén mién thoi gian 1a c¢6 thé chiém duoc boi tai
it nhat mot PDCCH, dé lam giam do phtc tap tinh toan clia viéc gidm sat, boi thiét bi

dau cudi, PDCCH dugc sir dung dé mang va lap lich tin nhin chung.

Tuy chon la, trudc bude g, béi thiét bi mang, PDCCH tht nhit va PDCCH tha
hai, phuong phép con chira bude: gui, boi thiét bi mang, thong tin tht hai téi thiét b
ddu cudi, trong d6 thong tin thi hai dugc sir dung dé chi thi khoang gidn cach séng
mang phu thir nhat va khoang gian cach séng mang phu thir hai, sao cho thiét bi du
cudi nhan PDCCH thtr nht dya trén khoang gidn cach séng mang phu thir nhit va nhan

PDCCH thtr hai dua trén khoang gidn cach song mang phu tht hai.

Thiét bi mang giri, t6i thiét bi dAu cudi bang cach st dung viéc tao tin hiéu 16p cao
hon, théng tin tht hai duge st dung dé chi thi khoang gidn cach song mang phu thu
nhit va/hodc khoang gian cach song mang phu thtr hai, va thiét bi dau cudi c6 thé nhan
PDCCH thir nhét dva trén khodng gidn cach song mang phu thi nhét va/hoac nhan
PDCCH thr hai dua trén khoang gidn cach séng mang phu tht hai, dé tro giap PDCCH
gui hodc nhan trong hé théng truyén thong nhiéu loai khoang gian cach song mang phu.

Tuy chon Ia, thong tin thtr hai con dugc st dung dé chi thi céc vi tri cta nguén tai
nguyén mién tan sd va ngudn tai nguyén mién thoi gian 13 ¢6 thé chiém duogc boi
PDCCH thtr nhét va céc vi tri cta ngudn tai nguyén mién tan sé va ngudn tai nguyén

mién thoi gian 1a ¢6 thé chiém dugc bdi PDCCH thir hai.

Thiét bi mang chi thi, béng cach st dung thong tin tht hai, c4c vi tri clia nguf‘m tai
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nguyén mién tan sd va ngudn tai nguyén mién thoi gian 12 ¢6 thé chiém dugc boi tai it
nhit moét PDCCH, dé lam giam do phtic tap tinh toan cia viéc gidm sat, boi thiét bi dau
cudi, PDCCH duogc sir dung dé mang va lap lich tin nhin danh riéng cho thiét bi dau
cudi.

Theo khia canh tht hai, sing ché d& xuit phwong phap nhan PDCCH. Phuong
phap chtta cac budc: nhan, boi thiét bi dau cudi trén ngudn tai nguyén thoi gian-tan sb
thtt nhat, PDCCH thtr nhit dwoc giri boi thiét bi mang, va nhan, béi thiét bi dau cudi
trén ngudn tai nguyén thoi gian-tdn sb thir hai, PDCCH tht hai dugc giri boi thiét bi
mang, trong d6 khoang gién cach séng mang phu ctia ngudn tai nguyén thoi gian-tin sb
thir nhét 14 khoang gian cach séng mang phu tht nhat, khoang gian cach séng mang phu
ctia ngudn tai nguyén thoi gian-tin s6 thir hai 1a khoang gidn cach song mang phu thi
hai, khodng gian cach song mang phu thir nhat 1a khac véi khoang gian cach song mang
phu thtr hai, PDCCH thtt nhét chiém A don vi truyén kénh diéu khién, PDCCH th(r hai
chiém B don vi truyén kénh diéu khién, A 12 sb nguyén duong va A > 2, B 1a s6 nguyén
duong va B > 2, mdi don vi truyén kénh didu khién chira N thanh phan ngudn tai
nguyén, N thanh phan ngudn tai nguyén duoc nim trong cting mdt ky hiéu mién thoi
gian, va N 1a s6 nguyén duwong va N > 2; va giai didu bién, béi thiét bi ddu cudi,

PDCCH tht nhit va PDCCH tht hai.

Thiét bi dau cudi x4c dinh it nhét hai loai khoang gian cach song mang phu, va
nhan, dya trén it nhét hai loai khoang gian cach song mang phu, it nhat hai PDCCH
duogc anh xa téi cac ngudn tai nguyén thoi gian-tan sé khac nhau, dé giai quyét vin dé
trong hé théng truyén thong véi nhidu khoang gian c4ch song mang phu vé cich ma

thi€t bi dau cuoi truy cap va cam trai trén mang truyén thong.

Tuy chon 14, truée khi thiét bi ddu cudi nhan PDCCH th nhit va PDCCH thit hai,
phuong phéap con chira bude: nhén, bsi thiét bi du cudi, thong tin tht hai duge gii béi
thiét bi mang, trong d6 thong tin tht hai dugc st dung dé chi thi khoang gian cach song
mang phu thtt nhat va khoang gidn cach s6ng mang phu thit hai; va xac dinh, bdi thiét b
dau cudi, khoang gidn cach song mang phu thi nhit va khoang gidn cach song mang
phu thir hai dya trén thong tin tht hai, va nhan PDCCH thir nhét dua trén khoang gian
cach song mang phu th@ nhat va nhan PDCCH th( hai dua trén khoang gian cach song
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mang phu tht hai.

Thiét bi ddu cudi xac dinh, dua trén thong tin chi thi duoc gl boi thiét bi mang,
cac khoang gidn céch séng mang phu cua cac ngudn tai nguyén thoi gian-tan sb 1a co
thé chiém duogc béi it nhit hai PDCCH, dé lam giam d§ phtc tap tinh toan cia viéc
gidm sét, boi thiét bi dau cudi, PDCCH dugc st dung dé mang va lap lich thong tin

danh riéng cho thiét bj dau cudi.

Tuy chon la, thong tin thir hai con dugc st dung dé chi thi cac vi tri cia ngudn tai
nguyén mién tan sO va ngudn tai nguyén mién thoi gian 1a ¢6 thé chiém duge boi
PDCCH thtr nhat va cac vi tri cia nguon tai nguyén mién tan sé va ngudn tai nguyén

mién thoi gian 1a ¢6 thé chiém duoc boéi PDCCH thir hai.

Thiét bi ddu cubi xac dinh, dua trén thoéng tin chi thi dugc gui béi thiét bi mang,
cac vi tri cia ngudn tai nguyén mién tin sé va ngudn tai nguyén mién thoi gian 13 ¢ thé
chiém dugc bai it nhét mdt PDCCH, dé lam giam d§ phtrc tap tinh todn cda viéc giam
sat, boi thiét b1 dau cudi, PDCCH dugc st dung dé mang va 1ap lich thong tin danh

riéng cho thiét bi dau cudi

Theo khia canh tht ba, sang ché dé xuét thiét bi mang, trong dé thiét bi mang co
thé 4p dung céc chic ning dugc thuc thi boi thiét bi mang theo phuong phép trong khia
canh thir nhit néu trén, va cac chirc nang co thé dugc ap dung bdi phﬁn cung, hodc cé
thé duoc ap dung boi viéc thuc thu phan mém tuong ng boi phan cung. Phin cing
hodc phdn mém chira mot hodc nhidu don vi hodc cdc modun tuong ing vdi cac chiic

nang néu trén.

Theo thiét ké kha thi, cau tric cta thiét bi mang chira bd xtt Iy va bd thu phat. Bo
xtt ly dugc dinh cdu hinh dé trg gitip thiét bi mang trong viéc thuc thi chirc nang tuong
ing trong phwong phéap néu trén. Bo thu phat dugc dinh cau hinh dé tro giup viéc truyén
thong gifta thiét bi mang va thiét bi khac. Thiét bi mang c6 thé con chira bd nhé. Bo nhé
dugc ghép ndi téi b xur 1y, va luu 1énh chuong trinh can thiét va dir liéu cua thiét bi

mang.

Theo khia canh tht tu, sang ché dé xuét thiét bj du cudi, trong d6 thiét bi dau cudi

c6 thé ap dung cac chtrc ning dugc thuc thi bai thiét bi diu cubi theo phuong phép
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trong khia canh thtr hai néu trén, va cac chitc nang c6 thé duge ap dung bsi phan cing,
hodc ¢6 thé dugce 4p dung bai viée thye thu phan mém twong ing bdi phan ctirng. Phan
cung hodc phan mém chira mét hodc nhicu don vi hodc cac mdédun twong Gng véi cac

chirc nang néu trén.

Theo thiét ké kha thi, cAu tric cua thiét bi ddu cudi chira bo xit ly va bd thu phat.
Bo xtr ly dugc dinh cu hinh dé trg gitp thiét bi dau cudi trong viéc thuc thi chirc nang
tuong tmg trong phuong phép néu trén. B9 thu phét duoc dinh cdu hinh dé tro gitp viéc
truyén thong giita thiét bi diu cudi va thanh phan mang. Thiét bji ddu cudi c6 thé con
chira bd nhé. B nh¢ duge ghép ndi téi b xir ly, va luu 1énh chuong trinh can thiét va
dir liéu ctia thiét bi dau cubi.

Theo khia canh thit nim, sing ché nay dé xuit hé théng truyén thong, va hé thong
truyén thong chira thiét bi diu cudi theo khia canh thi tu va thiét bi mang theo khia

canh thir ba.

Theo khia canh thir sdu, sang ché nay dé xuét vat ghi doc dugc boi may tinh, trong
do6 vat ghi doc dugc boi mdy tinh luu ma chuong trinh may tinh, va khi ma chuong trinh
mady tinh duoc thuc thi bdi don vi xir Iy hodc bo xur 1y, thiét bi mang thuc hién phuong

phap theo khia canh thir nhét.

Theo khia canh tht bay, sing ché nay d& xut vat ghi doc duge boi may tinh, trong
d6 vat ghi doc dugc bdi mdy tinh luu ma chuong trinh may tinh, va khi ma chuong trinh
may tinh duoc thue thi bdi don vi xit Iy hodc bd xt 1y, thi thiét bi ddu cubi thuc hién

phuong phép theo khia canh thir hai.

Theo khia canh thtt tdm, sang ché dé xuét chip truyén thong, trong d6 chip truyén
thong luu 1énh, va khi 1énh chay trén thiét bi mang, thi chip truyén théng thuc hién
phuong phap theo khia canh thtr nhét.

Theo khia canh tht chin, sang ché dé xuét chip truyén thong, trong d6 chip truyén
thong luu 1€nh, va khi 1énh chay trén thiét bi dau cudi, thi chip truyén thong thuc hién

phuong phép theo khia canh thir hai.

Theo khia canh thtt mudi, sng ché dé xuit san phdm chuong trinh may tinh, trong

d6 san pham chuong trinh may tinh chra ma chwong trinh may tinh, va khi ma chuong
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trinh may tinh duge chay boi don vi truyén théng hodc bo thu phat va don vi xi ly hodc
b xtr Iy clia thiét bi mang, thiét bi mang thuc hién phuong phép theo khia canh thi
nhét.

Theo khia canh tht muoi mot, sang ché dé xuét san phém chuong trinh may tinh,
trong d6 san pham chwong trinh may tinh chira ma chuong trinh may tinh, va khi ma
chuong trinh may tinh dugc chay bai don vi truyén thong hodc b thu phat va don vi xtr
Iy hodc bd xtr ly cua thiét bi dau cudi, thiét bi diu cudi thuc hién phuong phap theo khia
canh thir hai.

MG ta vin tit cAc hinh vé

Fig.1 1a gian dd kién tric so lugc cta hé thdng truyén thong dé giri hodc nhén
PDCCH, ma sang ché nay c6 kha nang ap dung vao do;

Fig.2 1a luu db so lugc cta phuong phap giri PDCCH theo sang ché nay;

Fig.3 1a luu d6 so lugc cua phuong phap nhan PDCCH theo sang ché nay;

Fig.4 1a gian d0 cdu trac so luge cta thiét bi mang kha thi theo sang ché nay;

Fig.5 1a gian d6 cau truc so luge cia thiét bi mang kha thi khic theo sang ché nay;

Fig.6 1a gidn dd cdu tric so lugc cta thiét bi dau cudi kha thi theo sang ché nay; va

Fig.7 14 gian d6 cdu triic so lwoc cta thiét bi ddu cudi kha thi khic theo sang ché
nay.

Mo ta chi tiét sang ché

Phan duéi diy mo ta cac giai phap k§ thuat cua sang ché véi tham khao tdi cac
hinh v€& kem theo.

Céc giai phap ky thuat cta sang ché nay c6 thé duoc ap dung cho cic hé théng
truyén thong khac nhau, nhu hé thdng toan cau cho lién lac di dong (Global System for
Mobile communication - GSM), hé théng truy cap da chia ma (code division multiple
access - CDMA), h¢ théng truy cap da chia ma bang rong (Wideband Code Division
Multiple Access - WCDMA), hé théng dich vu radio g01 chung (general packet radio
service - GPRS), hé thdng song cong chia tan sb (frequency division duplex - FDD) cai

tién dai han (Long Term Evolution - LTE), hé théng song cong chia thoi (time division
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duplex - TDD) LTE, hé théng lién lac vién thong di dong toan cau (Universal Mobile
Telecommunications System - UMTS), va hé thdng truyén thong 5G.

Theo sang ché nay, thiét bi dau cudi co thé lién lac véi mot hodc nhiéu mang 101
qua mang truy cap radio (radio access network - RAN). Thiét bi dau cudi c6 thé dugc dé
cap t6i nhu 1a thiét bi dau cubi truy cép, thiét bi nguoi st dung (user equipment - UE),
don vi diang ky thué bao, tram dang ky thué bao, tram di dong, tram tir xa, thiét bi dau
cudi tlr xa, thiét bi di dong, thiét bi ddu cubi ngudi sir dung, thiét bi ddu cudi, thiét b
truyén théng khong day, tac nhan ngudi str dung, hodc thiét bi ngudi st dung khac.
Thiét bi dau cudi truy cap co thé 1a dién thoai dang 0, dién thoai khong c6 day, dién
thoai giao thirc khoi tao phién (Session Initiation Protocol - SIP), tram vong ldp cuc b
khong day (wireless local loop - WLL), thiét bi trg gitip sb ca nhan (Personal Digital
Assistant - PDA), thiét bi cim tay c6 chic ning truyén théng khong day, thiét bi tinh
toan, thiét bi xtt Iy khac dugc két ndi vao bd ma hoa/giai ma khong day, thiét bi trong

xe, thiét bi deo duoc, hodc thiét bi dau cubi trong mang 5G.

Theo sang ché nay, thiét bi mang c6 thé duoc dinh ciu hinh dé lién lac v&i thiét bi
dau cudi. Thiét bi mang c6 thé 1a tram thu phét co s& (base transceiver station - BTS)
trong GSM hodc CDMA, hoic ¢6 thé 1a NodeB (NB) trong WCDMA, hoic con c6 thé
14 NodeB ci tién (eNB) trong LTE, hodc thiét bi mang c6 thé 1a nit tiép am, nat truy
cap, thiét bi trong xe, thiét bi mang dugc, NodeB thé hé tiép theo (vi du gNB) trong
mang 5G, hodc dang tuong tu. Sdng ché nay khong bi han ché vao d6. Tuy nhién, dé d&
md ta, cac phuong an thuc hién dudi day st dung eNodeB eNB va thiét bi nguoi st

dung (user equipment - UE) lam vi du dé mo ta.

Fig.1 1a gian dd kién tric so luge cta hé théng truyén théng 100, dé giri hodc nhan
PDCCH, ma sang ché ndy c6 kha ning 4p dung vao d6. Nhu duoc thé hién trén Fig.1,
hé théng truyén thong 100 c6 thé chira thiét bi mang 102, thiét bi mang 102 c¢6 thé chia
mot hodc nhiéu nhom dng ten, va modi nhom ang ten co thé chira mdt hodc nhiéu ang
ten. Vi du, mot nhém ang ten c6 thé bao gdm cac dng ten 104 va 106, nhém ang ten
khac c6 thé bao gdm céc dng ten 108 va 110, va nhém bd sung c6 thé bao gdm cac ang
ten 112 va 114. Mic du hai dng ten dugc thé hién déi véi mdi nhom ang ten trén Fig.1,

nhung cén hi€u rang moi nhom ang ten c6 thé c6 nhiéu hodc it ang ten hon. Thiét bi
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mang 102 c6 thé con bao gdm chudi bd phat va chudi bo thu. Nhitng ngudi c6 hiéu biét
trung binh trong linh vuc k¥ thuat nay c6 thé hiéu ring mdi trong s6 chudi bo phat va
chudi bo thu déu c6 thé bao gém nhiéu thanh phén (vi dy, bo xtr ly, bo diéu bién, bd don
kénh, bd giai diéu bién, bo khtr ddn kénh, va ang ten) lién quan dén viéc glri va nhan tin
hiéu.

Thiét bi mang 102 c6 thé lién lac v6i nhiéu thiét bi ddu cudi (vi du, thiét bi diu
cudi 116 va thiét bi dau cudi 122). Thiét bi dau cudi 116 lién lac véi céc ang ten 112 va
114. C4c ang ten 112 va 114 giri thong tin dén thiét bi dau cubi 116 bang lién két tién
118 va nhan thong tin tlr thiét bi dau cudi 116 bang lién két nguoc 120. Ngoai ra, thiét bi
dau cubi 122 lién lac véi cac dng ten 104 va 106. Cac dng ten 104 va 106 gti thong tin
dén thiét bi dau cudi 122 bang lién két tién 124 va nhan thong tin tir thiét bi dau cudi

122 bang lién két nguogc 126.

Vi du, trong hé théng song cong chia tan sb, lién két tién 118 co thé su dung khac
biét bang tan s tir thanh phan cla lién két nguge 120, va lién két tién 124 co thé st
dung khic biét bang tan sb tir thanh phan ciia lién két nguge 126. Theo vi du khac, trong
hé thong song cong chia thoi va hé thdng song cong day du, lién két tién 118 va lién két
ngugc 120 c6 thé st dung bang tin sb chung, va lién két tién 124 va lién két nguoc 126

cling c6 thé str dung bang tan sé chung.

Tai thoi gian da cho, thiét bi mang 102, thiét bi dau cudi 116, hodc thiét bi dau
cudi 122 ¢6 thé 1a thiét bi giri truyén thong khong diy va/hodc thiét bi nhan truyén
thong khong day. Khi gtri dit liéu, thi thiét bi giri truyén thong khong day phia c6 thé ma
hod dit liéu cho viée truyén. Cu thé 13, thiét bi giri truyén thong khong day c6 thé thu (vi
du, sinh ra, nhan tir thiét bi truyén thong khéc, hodc luu trong bd nho) sb lugng cu thé
cac bit dit lidu can duogc giri toi thiét bi nhan truyén thong khong ddy bing cach st dung
kénh. Céc bit dit liéu c6 thé duoc chta trong khdi van chuyén (hodc nhidu khdi van
chuyén) cta dit liéu, va khéi van chuyén c¢6 thé dugc phan manh dé sinh ra nhidu khdi

~

ma.

Phan duéi ddy mo ta chi tiét phuong phép giri hodc nhan PDCCH va thiét bi duoc

tao ra theo sang che nay véi tham khao tGi cac hinh vé kém theo.

Fig.2 1a luu dd so luge cla phuong phap 200 dé giri PDCCH theo sang ché nay.
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Nhu dugc thé hién trén Fig.2, phuong phap bao gdm céc buée sau.

$210: Thiét bi mang dnh xa PDCCH tht nhat t6i A don vi truyén kénh didu khién
trén ngudn tai nguyén thoi gian-tan s6 thir nhat, va thiét bi mang anh xa PDCCH thtt hai
t6i B don vi truyén kénh didu khién trén ngudn tai nguyén thoi gian-tan sb thir hai, trong
d6 A 1a s6 nguyén duong va A > 2, B 1a sb nguyén duong va B > 2, khodng gian cach
song mang phu ctia ngudn tai nguyén thoi gian-tn sb thir nhat Ia khoang gian cach song
mang phu thtr nhat, khoang gidn céch song mang phu cua ngudn tai nguyén thoi
gian-tan s thr hai 1a khoang gian cdch séong mang phu thir hai, khoang gidn cach song
mang phu thi nhat 13 khéac véi khoang gidn cach séng mang phu tht hai, mdi don vi
truyén kénh didu khién chira N thanh phan ngudn tai nguyén, N thanh phan ngudn tai
nguyén dugc nam trong cing mot ky hiéu mién thoi gian, va N 1a sb nguyén duong va

N>2.
$220: Thiét bi mang giri PDCCH thtt nh4t va PDCCH tht hai.

Gui kénh diéu khién lién két xudng boi thiét bi mang ¢6 thé duoc st dung dé 1ap
lich viéc gui dir li€u 16p vat ly lién két 1én va/hodc nhan dir liéu 16p vat ly lién két
xuéng, hodc c6 thé dugc st dung dé chi thi viéc diéu chinh diéu khién cong suét lién két
1én, hodc dang tuong tu, hodc cé thé con duoc st dung dé mang phan hdi truy cip ngau
nhién hodc 14p lich viéc nhén ctia phan hoi truy cap ngéu nhién. Theo sang ché nay,
khoang gidn c4ch séng mang phu thtr nhat va khoang gian cach séng mang phu tha hai
1a khéc nhau. PDCCH tht nhit va PDCCH thtt hai c6 thé mang thong tin diéu khién lién
két xudng (downlink control information - DCI) trong cung mot dinh dang. Vi du,
PDCCH thit nhat c6 thé mang X dinh dang DCI, PDCCH thr hai ¢6 thé mang Y dinh
dang DCI, va X > Y, va X dinh dang DCI chta Y dinh dang DCI. C4c dinh dang DCI
nay 1 gidng nhau ma c6 thé 1a mdi loai dinh dang DCI chtra cing mot loai thong tin chi
thi va thong tin chi thi chira cling mét sb bit thong tin, hodc cac bit thong tin c6 cung
mot cach diéu bién ma hoéa, cu thé 13, thiét bi mang sinh ra DCI béng cach str dung cung

mdt phuong phap.

PDCCH thir nhét dugc énh xa t6i A don vi truyén kénh diéu khién ciia ngudn tai
nguyén thoi gian-tan sd thit nhat, PDCCH tht hai dugc énh xa t6i B don vi truyén kénh

diéu khi€n ctia nguon tai nguyén thoi gian-tan so thi hai, A 1a s6 nguyén duong va A >
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2, va B 1a s6 nguyén duong va B > 2. A va B ¢6 thé bang nhau hoic khong bang nhau.
M&i don vi truyén kénh diéu khién chira N thanh phan ngudn tai nguyén, N thanh phan
ngudn tai nguyén duge nim trong ciing mdt ky hiéu mién thoi gian, va N 1a sb nguyén
duong va N> 2. Vi du, tri s cia N c6 thé 1a 36, 48, 60, 72, 84, 90, 108, hodc 144,
Thanh phan ngudn tai nguyén (resource element - RE) 1a ngudn tai nguyén mién thoi
gian-tén s6 tdn tai cho mot ky hiéu mién thoi gian trong chiéu mién thoi gian va chiém
mdt séng mang phu trong chiéu mién tAn s§. Theo mot vi du, it nhat mot don vi truyén
kénh diéu khién néu trén chira ca RE mang thong tin DCI va RE dugc sir dung dé mang
ky hi¢u hoa tiéu va duoc gui ciing nhau véi RE mang thong tin DCI. Theo vi du khac, it

nhat mét don vi truyén kénh diéu khién chi chtra RE mang thong tin DCI.

Can hiéu ring khoang gian cach song mang phu ctia PDCCH theo sang ché nay 1a
khoang gian doan mién tan sb gitra céc tri s6 dinh cia hai song mang phu lién ké trong
cic song mang phu bi chiém béi PDCCH. Khi PDCCH chiém chi mot séng mang phu,
khoang gidn cach song mang phu la khoang gian doan mién tin s6 giita tri s6 dinh cua

s6ng mang phu bi chiém boi PDCCH va trj sé dinh cua song mang phu lién ké.

Thiét bi mang cé thé xéc dinh, dya trén thong tin dugc dat trude dugc luu trong
thiét bi mang, cac vi tri cia céac nguén tai nguyén thoi gian-tﬁn sb duoc anh xa téi
PDCCH thit nhit va PDCCH tht hai. Thoéng tin duoc dat trude cling duge luu trong
thiét bi dau cudi, va thong tin dwgce dat trude co thé duge cu thé hoa béi tiéu chuin.
Thiét bi mang cling c6 thé xac dinh, dva trén loai dich vu so cép hién tai va khéi lugng
luu lugng, céc ngudn tai nguyén thoi gian-tan s6 1a ¢6 thé chiém dugce boi PDCCH thir
nhat va PDCCH thtr hai, va guri thong tin chi thi truée khi giri PDCCH thir nhét va
PDCCH thir hai, dé chi thi cac ngudn tai nguyén thoi gian-tan s6 1a c6 thé chiém duoc
boi PDCCH thtr nhat va PDCCH thit hai. Theo cach nay, thiét bi ddu cuéi nhan thong
tin chi thi gidm sat PDCCH tht nhit va PDCCH tht hai trén cac ngudn tai nguyén thoi
gian-tan s6 1a ¢6 thé chiém dugc boi PDCCH thir nhat va PDCCH thir hai. Cac ngudn
tai nguyén thoi gian-tin s6 1a c6 thé chiém duge béi PDCCH tht nhét va PDCCH th
hai c6 thé 1a khong giam tim kiém ctia cic PDCCH, hodc c6 thé 1 cac ngudn tai nguyén

thoi gian-tan s6 1a c6 thé chiém duogc boi thiét bi mang cho viéc giri cac PDCCH.

Theo séng ché nay, thiét bi mang c6 thé ddng thdi gii PDCCH thtr nhat va
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PDCCH tht hai, hoic c6 thé giri PDCCH tht nhit va PDCCH thir hai theo cach tach
biét. PDCCH thtt nhat va PDCCH thtt hai c6 thé 1a cac PDCCH dugce st dung dé mang
tin nhan phan hdi truy cip ngiu nhién, hodc c6 thé 1a cac PDCCH dé 1ap lich vi¢c nhan
tin nhin phan hoi truy cdp ngau nhién, nhan tin nhin nhén tin, hodc nhan thong tin hé
théng, hodc c6 thé con la cac PDCCH danh riéng dé 1ap lich viéc nhan dit lidu 16p vat Iy
lién két xudng hodc giri dir liéu 16p vat 1y lién két 1én cua cac thiét bi dAu cudi. PDCCH
thtr nhat va PDCCH tht hai ¢6 thé duoc mang trong cac song mang khac nhau, hoac cé

thé dugc mang trén cing mdt sébng mang.

Phuong 4n thuc hién néu trén chi don thudn 1a vi du cho viéc md ta va sang ché
nay khong bi han ché vao d6. Thiét bi mang theo sang ché nay c6 thé con gii nhidu
PDCCH c¢6 cac khoang gian cach séong mang phu khac nhau. Theo phuong phéap guri
PDCCH theo sang ché nay, thiét bi mang glri cac PDCCH ctia it nhét hai loai khoang
gidn cach séng mang phy, va chi thi, theo cach dugc dat trude hodc cach giri thong tin
chi thi, cac vi tri clia cac ngudn tai nguyén thoi gian-tan sb 1a c6 thé chiém duoc boi cac
PDCCH cua it nhit hai loai khoang gian cach séng mang phu, dé 1ap lich.va/hodc dinh

cau hinh cac thiét bi ddu cudi tro giup cac khoang gian cach song mang phu khac nhau.

Tuy chon 14, truéc khi thiét bi mang anh xa PDCCH tha nhit va PDCCH th( hai
mdt cdch twong tng t&i ngudn tai nguyén thoi gian-tan s6 thi nhat va ngudn tai nguyén

thoi gian-tan sb thir hai, phuong phap con bao gdm bude:

$230: Thiét bi mang xac dinh khoang gidn cach séng mang phu thir nht va
khoang gian cdch séng mang phu tht hai tir it nhit hai loai khoang gian cach song mang

phu.

Thiét bi mang c6 thé xac dinh khoang gidn cach séng mang phu thir nhat va
khoéng gian cach song mang phu thtt hai dua trén tinh hudng thuc té. Vi duy, thiét bi
mang c6 thé x4c dinh khoang gian cach séng mang phu thir nhit va khoang gian cach
song mang phu thit hai dua trén bang tin sd séng mang dugc st dung béi thiét bi mang,
hoic thiét bj mang c6 thé xac dinh khoang gian cach séng mang phu thtr nhit va khoang
gian cach séng mang phuy thir hai dya trén kha ning, cia thiét bi dau cubi cua dich vu

dugc xac dinh, d€ nhan céc tin hiéu khoang gian cach séng mang phu khac nhau.

Céc phuong an thyc hién néu trén chi don thuan la vi du cho phin md ta. Sang ché
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nay khong bi han ché vao d6. Theo phuong phap giri PDCCH dugc tao ra theo sang ché
nay, thiét bi mang xéac dinh khoéng gidn cach song mang phu thtr nhit va khoang gién
cach séng mang phu thir hai tir it nhat hai loai khoang gidn cach song mang phu dua
trén tinh hubng thuc té. N6 cho phép lam thich tng mot cach linh hoat véi cac tinh

hudng 4p dung khac nhau.

Tuy chon 14, trude khi thiét bi mang gui PDCCH thtr nhit va PDCCH thtr hai,
phuong phéap 200 con chira budc:

$240: Thiét bi mang giri théng tin tht nhét dugc mang trong tin nhin hé théng
hodc tin nhin truyén quang b4, trong d6 thong tin thtr nhat duoc st dung dé chi thi
khoang gidn cach séng mang phu thir nhat va/hoic khoang gidn cach séng mang phu thir
hai, sao cho thiét bi dau cudi nh4n thong tin thtr nhat nhan PDCCH tha nhat dya trén
khoéng gian cach séng mang phu thi nhét hoic nhan PDCCH thir hai dua trén khoang

gian cach séng mang phu th{ hai.

Theo sang ché nay, thong tin tht nhit c6 thé chi thi khoang gian céch sébng mang
phu ctia mot PDCCH, hoic ¢6 thé chi thi cac khoang gian cach séng mang phu cua it
nhat hai PDCCH. Khi théng tin thir nhét chi thi chi khoang gidn cach séng mang phu
cia mot PDCCH, vi du, khi thong tin thir nhat chi thi khoang gidn cach song mang phu
cia PDCCH tht nhét (nghia 13, khoang gidn cach song mang phu thir nhét), thiét bi
mang c6 thé chi thi, bing cach st dung viéc tao tin hi¢u 16p cao, khoang gidn cach séng
mang phu cia PDCCH tht hai (nghia 13, khoang gidn cach song mang phu thir hai) t6i
thiét bi ddu cudi. PDCCH thu nhét c6 thé 1a PDCCH dugc sit dung d mang tin nhén
phan hdi truy cip ngdu nhién, hodc ¢6 thé 1a PDCCH dé 1ap lich viéc nhan tin nhén
phan hdi truy cap ng?lu nhién, nhén tin nhin nhin tin, hodc nhan thong tin hé théng.
PDCCH thtr hai la PDCCH danh riéng cho viéc nhan dir liéu 16p lién két Xuéng hoac
guri dit ligu 16p lién két 1én cua thiét bi ddu cubi.

Khoang gian cach séng mang phu thir nhat c6 thé 1a khoang gidn cach song mang
phu neo. Khoang gian cach séng mang phu neo cling c6 thé duge dé cap t6i nhu 1a
khoang gian cach séng mang phu so khai hodc khoang gian cach séng mang phu trudge.
Thiét bi mang c6 thé xé4c dinh khoang gidn cach song mang phu neo dua trén tinh hudng

thuc thé, vi du, bang tan s song mang dugc st dung boi thiét bi mang, hodc kha nang,
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ctia thiét bi d4u cubi ctia dich vu dugc xac dinh tir true cta thiét bi mang, dé nhén céc
tin hiéu khodng gian cach séng mang phu khac nhau. Khoang gian cach séng mang phu

neo c6 thé la khoang gian cach séng mang phu cu thé cho 6.

Néu thong tin thtr nhét chi thi it nhét hai loai khoang gian cach séng mang phu, thi
thiét bi ddu cudi nhan théng tin thir nhat ¢6 thé x4c dinh mot thanh phdn trong it nhat
hai loai khoang gian cach song mang phu lam khoang gidn cach song mang phu neo cua
thiét bi dau cudi. Khoang gian cach séng mang phu neo c¢6 thé 1a khoang gian cach song
mang phu cu thé cho nhom cac thiét bi dau cudi cb cung dac tinh (vi du cu thé cho
nhém). Vi du, khi nhiéu thiét bi dau cubi trong 0 hién tai st dung cac tin hiéu d@)ng bd
¢6 cac khoang gian cach séng mang phu khac nhau dé truy cép 6 thi cac thiét bi ddu
cudi st dung céc tin hiéu ddng bd c6 cing khoang gidn cach séng mang phu dé truy cp
6 ¢6 thé dugc xem nhu 12 nhom cac nguoi st dung c6 cung mot ddc tinh. Viéc st dung
‘cac tin hidu dong bd c6 cung khoang gidn cach song mang phu la viéc ap dung truy cap
ban dau bang cach gidm sat cac tin hidu dong bd c6 cung khoang gidn cach song mang
phu. Thiét bi ddu cudi c¢6 thé xac dinh khoang gian cach sébng mang phu neo cua no6 dua
trén khoang gidin cach séng mang phu cta tin hiéu dong bd duoc st dung khi thiét bi
dau cudi truy cap 6. Thiét bj dau cudi co thé st dung khoang gidn cach séng mang phu
cta tin hiéu dong bo lam khoang gidn cach séng mang phu neo ctia né, hoic c6 thé xac
dinh khoang gidn cach séng mang phu neo theo quy tic duoc dit trudce, trong d6 quy tic
duoc dit trude cé thé duoc quy dinh bai tiéu chuan. Theo vi du khéc, khoang gian cach
séng mang phu neo c6 thé 1a khoang gian cach song mang phu cu thé cho thiét bi dau
cudi (viducu thé cho UE). Néu thiét bi dau cudi trong 0 hién tai c6 cac uu tién khoang
gidn cach séng mang phu neo dugc dit trude thi thiét bi dau cudi c6 thé xac dinh
khoang gian cach song mang phu neo dua trén cac wu tién dugc dit trude va it nhét hai
loai khoang gian cach séng mang phu duoc chi thi trong thong tin thir nhat.

Sau khi x4c dinh khoang gian cdch séng mang phu neo, thiét bi ddu cudi c6 thé
nh4an PDCCH (vi du, PDCCH tht nhét hoic PDCCH thit hai) dya trén khoang gidn cach
séng mang phu neo. Cu thé 13, thiét bi dau cudi c6 thé nhan, bang cach st dung khoang
gidn cach séng mang phu neo, PDCCH dugc sur dung dé mang hodc 18p lich tin nhén

phan hdi truy cép, hogc c6 thé nhan PDCCH duoc sir dung dé 1ap lich viéc nhan tin
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nhén nhan tin, va ¢6 thé con nhan PDCCH duoc sir dung dé 1ap lich thong tin hé théng.

Phuong an thuc hién néu trén chi don thuén 1a vi du cho viéc md ta va sang ché
ndy khong bi han ché vao d6. Theo phuong phap giri PDCCH theo sang ché nay, thiét bi
mang giri, bang cach st dung tin nhén hé thdng hodc tin nhin truyén quang ba, thong tin
thtr nhit dugc st dung d& chi thi khoang gidn cach séng mang phu thtt nhit va/hoic
khoang gian cach séng mang phu thir hai, va thiét bi dau cudi nhan thong tin thir nhét co
thé xac dinh khoang gidn cach séng mang phu neo ctia né dua trén thong tin thir nhat, va
nhan, dva trén khoang gién cach séng mang phu neo, PDCCH dugc str dung dé mang va
1ap lich tin nhin chung, dé lam giam do phtc tap tinh toan clia viéc giam sat, béi thiét bi
dau cudi, PDCCH duge sir dung dé mang va lap lich tin nhin chung, va con giai quyét
van dé vé cach ma thiét bi dau cudi truy cdp va cim trai trén mang truyén thong vai

nhiéu khoang gidn cach séng mang phu.

Tuy chon 13, theo phuong phap 200, thong tin thir nhat con duge st dung dé chi thi
c4c vi tri clia ngudn tai nguyén mién tan sb va ngudn tai nguyén mién thoi gian 1a c6 thé
chiém dugc béi PDCCH thir nhat va/hodic céc vi tri ciia ngudn tai nguyén mién tin sé va

ngudn tai nguyén mién thoi gian 14 c6 thé chiém dwoc boi PDCCH tht hai.

Theo sang ché nay, khi thong tin thir nhét trong budc S240 chi thi khoang gian
cach song mang phu cia PDCCH thir nhat, thong tin thit nhét con duge sir dung dé chi
thi cc vi tri cia ngudn tai nguyén mién tin sé va ngudn tai nguyén mién thoi gian 1a ¢o
thé chiém dugc bai PDCCH thir nhit. Khi thong tin tht nhat trong $240 chi thi khoang
gidn cach séng mang phu ctia PDCCH th nhit va khoang gidn cach song mang phu cua
PDCCH thir hai, thi thong tin thtt nhét con dugce sir dung dé chi thi cac vi tri ciia ngudn
tai nguyén mién tan sb va ngudn tai nguyén mién thoi gian 14 c6 thé chiém dugc boi
PDCCH thir nhat va cic vi tri cua ngudn tai nguyén mién tan sb va ngudn tai nguyén

mién thoi gian 1a ¢6 thé chiém dugce bsi PDCCH tht hai.

Thong tin thir nhét c¢6 thé chi thi bang thong ciia ngudn tai nguyén mién tin sd 1a
c¢6 thé chiém duogc boi timg PDCCH, vi du, chi thi sd lugng cac don vi truyén kénh diéu
khién duoc chira trong ngudn tai nguyén mién tan sb. Thong tin thtr nhat ¢6 thé con chi
thi vi tri clia ngudn tai nguyén mién tdn sd 1a c6 thé chiém duoc bai tung PDCCH. Vi

du, thong tin thit nhit c6 thé chi thi sé chudi ciia séng mang phu bat diu hodc sé chudi
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cua khoi ngudn tai nguyén bat dau cua ngudn tai nguyén mién tan so, va thi€t bi mang
¢ thé con xé4c dinh truge nhiéu vung nguodn tai nguyén mién tan so Ung vién khac nhau,
va chi thi s6 chuoi cla ving ngudn tai nguyén mién tan s6 cu thé bang cach st dung

thong tin tht nhét.

Thong tin thtr nhit c6 thé con chi thi vi tri cta ngudn tai nguyén mién thoi gian la
c6 thé chiém dugc boi ting PDCCH. Vi du, thong tin thir nhét ¢6 thé chi thi sé cac ky
hiéu mién thoi gian bi chiém béi ngudn tai nguyén mién thoi gian va s chudi cia cac
ky hiéu mién thoi gian bat dau, va thiét bi mang cling co thé xac dinh trude céc vung
ngudn tai nguyén mién thoi gian ung vién khac nhau, va chi thi sé chudi cua vung
ngudn tai nguyén mién thoi gian cu thé bang cach st dung thong tin tha nhit. Theo vi
du khéc, sb chudi ctia ky hiéu mién thoi gian bat dau ciia ving ngudn tai nguyén mién
thoi gian dugc dong ¥ tir trude boi tidu chuén truyén thong, va thong tin thir nhit c6 thé
chi thi s& chudi cia ky hiéu mién thoi gian két thiic clia ngudn tai nguyén mién thoi

gian.

Phuong 4n thuc hién néu trén chi don thuan 1 vi du cho viéc mo ta va sang ché
nay khong bi han ché vao do. Theo phuong phap gii PDCCH duoc tao ra theo sang ché
nay, thiét bi mang chi thi, bﬁng cach st dung thong tin thir nhét, cac vi tri cua ngué)n tai
nguyén mién tan sb va ngudn tai nguyén mién thoi gian 1a ¢6 thé chiém dugc béi tai it
nhit mot PDCCH, dé lam giam do phirc tap tinh toan ctia viéc giam sat, bi thiét bi diu

cudi, PDCCH dugc st dung dé mang va lap lich tin nhén chung.

Tuy chon 1a, trude khi thiét bi mang giri PDCCH tht nhé4t va PDCCH thir hai,
phuong phép 200 con chira bude:

$250: Thiét bi mang g thong tin thi hai t6i thiét bi dau cuéi, trong d6 thong tin
tht hai dugc st dung dé chi thi khoang gidn cich séng mang phu tht nhit va/hodc
khoang gidn cach song mang phu thit hai, sao cho thiét bi ddu cudi nhan PDCCH thir
nhit dua trén khoang gian cach séng mang phu thi nhat va/hodc nhan PDCCH thit hai

dua trén khoang gian cach séng mang phu thir hai.

Theo séng ché nay, PDCCH thir nhit va PDCCH tht hai ¢6 thé 1a PDCCH danh
riéng ctia thiét bi dau cudi, va thiét b mang gti thong tin tht hai téi thiét bi dau cubi.

Thong tin thtr hai dugc sir dung dé chi thi khoang gian cich séng mang phu thtr nhét
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va/hodc khoang gidn céch séng mang phu tht hai, va thiét bi dau cubi c6 thé nhan cac
PDCCH dya trén khoang giéin cach séng mang phu thir nhét va/hodc khoang gidn cach
song mang phu thtr hai dugc chi thi bdi thong tin thir hai.

Tuy chon 13, thiét bi mang c6 thé dinh c4u hinh lai khoang giadn cach song mang
phu neo cua thiét bi dau cudi trong thong tin th hai. Thiét bi mang cé thé xac dinh
khoang gian cach séng mang phu tuong tng véi ngudn tai nguyén thoi gian-tan sd véi ti
1¢ tan dung ngudn tai nguyén thoi gian-tan s tuong ddi thap lam khoang gian cach song
mang phu neo méi cua thiét bj dau cudi, hodc c6 thé xac dinh khoang gidn cach song
mang phu twong tng v6i ngudn tai nguyén thoi gian-tdn sé véi chét lwong kénh ngudn
tai nguyén thoi gian-tan sb twong déi tot lam khoang gian cach song mang phu neo mai
ctia thiét bi dau cudi. Khi thong tin thtr hai chi thi chi mot loai khoang gidn cach séng
mang phuy, thiét bi dau cudi cling c6 thé x4c dinh mot loai khoang gian cach séng mang
phu lam khoang gian c4ch séng mang phu neo méi. Thiét bi ddu cudi c6 thé giam sét
PDCCH chung va PDCCH danh riéng cho nguoi st dung dua trén khoang gian cach
song mang phu neo, va gidm sat PDCCH danh riéng cho nguoi st dung dua trén cdc

khoéang gidn cach song mang phu khéng phai la neo khéc.

Phuong 4n thuc hién néu trén chi don thuan 1a vi du cho viéc mo ta va sang ché
nay khong bi han ché vao d6. Theo phuong phap giri PDCCH theo sang ché nay, thiét bi
mang gui, téi thiét bi dau cudi béng cach st dung viéc tao tin hiéu 16p cao hon, théng
tin tht hai dugc st dung dé chi thi khoang gidn cach song mang phu thr nhit va/hodc
khoang gidn cdch séng mang phu thir hai, va thiét bi dau cudi c¢6 thé nhan PDCCH thtr
nhét dua trén khoang gidn céch séng mang phu thi nhit va/hoic nhan PDCCH th hai
dua trén khoang gian cach séng mang phu thr hai, dé tro giup PDCCH gti hodc nhan
trong hé thdng truyén thong nhiéu loai khodng gian cach séng mang phu.

Tuy chon 1, theo phuong phép 200, thong tin tht hai con dugc st dung dé chi thi
cac vi tri ctia ngu@)h tai nguyén mién tan s va ngudn tai nguyén mién thoi gian 14 ¢6 thé
chiém duogc béi PDCCH thit nhat va/hoac cac vi tri cia nguén tai nguyén mién tan sb va
ngudn tai nguyén mién thoi gian 1a c6 thé chiém duoc bai PDCCH thir hai.

Theo séng ché nay, khi thong tin thir hai trong budc S250 chi thi khoang gidn cach
song mang phu cia PDCCH thir nhét, thong tin thtr hai con dugc st dung dé chi thi cac
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vi tri ctia ngudn tai nguyén mién tan s6 va ngudn tai nguyén mién thoi gian 1a co thé
chiém dugc boi PDCCH tht nhit. Khi thong tin tht hai trong S250 chi thi khoang gidn
cach séng mang phu cia PDCCH thir nhit va khoang gidn cach séng mang phu clia
PDCCH thtr hai, thi thong tin thtr hai con dugc st dung dé chi thi cac vi tri cia ngué)n
tai nguyén mién tan s6 va ngudn tai nguyén mién thoi gian 1a c6 thé chiém duoc boi
PDCCH th{r nhit va cac vi tri clia ngudn tai nguyén mién tan sé va ngudn tai nguyén

mién thoi gian 1a ¢6 thé chiém duoc boi PDCCH thtr hai.

Thong tin thir hai ¢6 thé chi thi bang thong ctia ngudn tai nguyén mién tan sb 1a c¢6
thé chiém duge boi tung PDCCH, vi du, chi thi sb lugng céc don vi truyén kénh diéu
khién dugc chira trong ngudn tai nguyén mién tan s6. Thong tin thir hai c6 thé con chi
thi vi tri ctia ngudn tai nguyén mién tan sb 1a ¢6 thé chiém duoc boi timg PDCCH. Vi
du, thong tin tht hai c6 thé chi thi s6 chudi cta séng mang phu bat diu hodc sd chudi
cta khbi ngudn tai nguyén bit ddu cua ngudn tai nguyén mién tan sb, va thiét bi mang
¢6 thé con xéc dinh trude nhiéu ving ngudn tai nguyén mién tan sb tng vién khac nhau,
va chi thi s6 chudi ctia ving ngudn tai nguyén mién tan sé cu thé bang cach sir dung

thong tin tha hai.

Thong tin thir hai ¢6 thé con chi thi vi tri cia ngudn tai nguyén mién thoi gian 1a
c6 thé chiém duoc boi timg PDCCH. Vi du, thong tin thir hai ¢6 thé chi thi sé cac ky
hiéu mién thoi gian bi chiém boi ngudn tai nguyén mién thoi gian va sé chudi cia céac
ky hiéu mién thoi gian bat dau, va thiét bi mang ciing c¢6 thé xac dinh trude cic ving
ngudn tai nguyén mién thoi gian mg vién khac nhau, va chi thi s6 chudi cta ving
ngudn tai nguyén mién thoi gian cu thé bang cach sir dung thong tin thtr hai. Theo vi du
khac, s6 chudi ctia ky hiéu mién thoi gian bat ddu cia ving ngudn tai nguyén mién thoi
gian dugc dong y tir trude béi tiéu chudn truyén thong, va thong tin thu hai c6 thé chi

thi s6 chudi cua ky hiéu mién thoi gian két thuc cua ngudn tai nguyén mién thoi gian.

Phuong an thuc hién néu trén chi don thuan 1a vi du cho viéc m6 ta va sang ché
nay khong bi han ché vao d6. Theo phuong phap giri PDCCH duoc tao ra theo sang ché
nay, thiét bi mang chi thi, bing cach sir dung thong tin thi hai, céc vi tr ctia ngudn tai
nguyén mién tan sd va ngudn tai nguyén mién thoi gian 1a c¢6 thé chiém duoc bdi tai it

nh4t mot PDCCH, dé lam giam do phirc tap tinh toan ca viéc giam sat, béi thiét bi dau
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cudi, PDCCH duogc st dung dé mang va lap lich tin nhén danh riéng.

Theo phuong phap giti PDCCH dugc tao ra theo sang ché nay, thiét bi mang gui
cac PDCCH cta it nhét hai loai khoang gian cach song mang phu khac nhau, va chi thi
it nhat mot loai khoang gidn céch séng mang phu va cac vi tri clia ngudn tai nguyén
mién tan s6 va ngudn tai nguyén mién thoi gian 1a ¢6 thé chiém duoc boi PDCCH tuong
ting v6i it nhat mot loai khoang gidn cach séng mang phu, dé tro giup viéc gui hodc
nhan PDCCH trong hé thdng truyén thong véi nhiéu loai khoang gidn cach séng mang
phu, va giai quyét van dé vé viéc lam thé nao dé 1ap lich va/hodc dinh c4u hinh cho cac
thiét bi ddu cubi trong hé théng truyén théng véi nhidu khoang gian cach séng mang

phu.

Phan néu trén mo ta chi tiét phwong phap giri PDCCH theo séng ché nay tir goe do
ctia thiét bi mang v6i tham khao t6i Fig.2. Phan dudi ddy mé ta chi tiét phuong phap
nhén PDCCH theo sang ché nay tir géc do ctia thiét bi ddu cubi v6i tham khao t6i Fig.3.

Nhu duoc thé hién trén Fig.3, phuong phép 300 nhan PDCCH theo sang ché nay

chira cac budc:

$310: Thiét bi dau cudi nhén, trén ngudn tai nguyén thoi gian-tan sb thu nhAt,
PDCCH thir nhit dwoc giri boi thiét bi mang, va thiét bi ddu cudi nhan, trén ngudn tai
nguyén thoi gian-tan s6 tht hai, PDCCH tht hai dugc guri boi thiét bi mang, trong d6
khoang gidn cach séng mang phu ctia ngudn tai nguyén thoi gian-tn s thu nhét la
khoang gian céch séng mang phu thw nhat, khoang gian cch séng mang phu ctia ngudn
tai nguyén thoi gian-tan s thir hai 12 khoang gian cach song mang phu thr hai, khoang
gidn cach séng mang phu thr nhat 1a khac véi khoang gian cach song mang phu thir hai,
PDCCH thtt nhat chiém A don vi truyén kénh diéu khién, PDCCH th@ hai chiém B don
vi truyén kénh diéu khién, A 1a sd nguyén duong va A > 2, B 1a s6 nguyén duong va B >
2, mdi don vi truyén kénh diéu khién chira N thanh phan ngudn tai nguyén, N thanh
phan ngudn tai nguyén dugc nim trong cung mot ky hiéu mién thoi gian, va N 1a sb

nguyén duong va N> 2.
$320: Thiét bi dau cudi giai didu bién PDCCH tht nhit va PDCCH thtt hai.

Theo sang ché nay, thiét bi ddu cubi nhan it nhit hai PDCCH véi céc khodng gidn
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cdch song mang phu khac nhau, vi du, nhan PDCCH tha nhét trén ngu@)n tai nguyén
thoi gian-tdn s thir nhat, va nhan PDCCH tht hai trén ngudn tai nguyén thoi gian-tin
s6 thtr hai. Khoang gidn cach séng mang phu cia ngudn tai nguyén thoi gian-tin s tht
nhét 14 khac véi khoéng gian céch séng mang phu ciia ngudn tai nguyén thoi gian-tan sb
thtr hai, va sau khi nhan PDCCH thtr nhat va PDCCH thir hai, thiét bi dau cudi giai didu
bién PDCCH thir nhat va PDCCH thir hai, dé thu duoc DCI twong tng.

Theo sang ché nay, PDCCH thir nhit va PDCCH thtt hai c¢6 thé mang cung mot
dinh dang DCI. Vi du, PDCCH thtt nhit c6 thé mang X dinh dang DCI, PDCCH tht hai
6 thé mang Y dinh dang DCI, va X > Y, va X dinh dang DCI chta Y dinh dang DCI.
Cac dinh dang DCI nay la giéng nhau ma c6 thé 12 mdi loai dinh dang DCI chtra cung
mot loai thong tin chi thi va thong tin chi thi chira cing mot sb bit thong tin, hoac cac
bit thong tin ¢6 cung mot cach diéu bién ma hoa, cu thé 1a, thiét bi mang sinh ra DCI

bang cach sir dung cung mot phuong phép.

PDCCH th nhit duoc 4nh xa t&i A don vi truyén kénh diéu khién cua ngudn tai
nguyén thoi gian-tin s6 tha nhat, PDCCH tht hai dugc 4nh xa t6i B don vi truyén kénh
diéu khién ctia ngudn tai nguyén thoi gian-tan s tht hai, A 1a s6 nguyén duong, va A >
2, va B 1a sé nguyén duong va B > 2. A va B ¢6 thé bang nhau hoic khong bang nhau.
Mdi don vi truyén kénh diéu khién chita N RE, N RE dugc nim trong ciing mot ky hi¢u
mién thoi gian, va N 14 s6 nguyén duong va N > 2. Vi du, tri s ctia N ¢6 thé 1a 36, 48,
60, 72, 84, 90, 108, hodc 144. RE la ngudn tai nguyén mién thoi gian-tin s tdn tai cho
mdt ky hiéu mién thoi gian trong chiéu mién thoi gian va chiém mot song mang phu
trong chiéu mién tin sé. Theo mdt vi du, it nhat mot don Vi truyén kénh diéu khién néu
trén chra cd RE mang thong tin DCI va RE dugc sit dung dé mang ky hiéu hoa tiéu va
dugc glri cung nhau v6i RE mang thong tin DCI. Theo vi du khac, it nhdt mot don Vi
truyén kénh diéu khién chi chtta RE mang thong tin DCI. Can hiéu ring khoang gian
cach song mang phu ctia PDCCH theo sang ché nay la khoang gian doan mién tan sb
gifta cac trj s6 dinh cta hai séng mang phu lién ké trong céac séng mang phu bi chiém
boi PDCCH. Khi PDCCH chiém chi mét séng mang phu, khoang gidn cach séng mang
phu [a khodng gian doan mién tan s gifta tri s6 dinh cua séng mang phu bi chiém bai

PDCCH va tri s6 dinh cta séng mang phu lién ké.
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Thiét bi dau cudi co thé xac dinh, dya trén thong tin dugc dat trude dugc luu trong
thiét bi dau cudi, cac Vi tri cia cac nguén tai nguyén thoi gian-tén s6 duoc anh Xa to1
PDCCH thtt nhat va PDCCH thir hai. Théng tin duge dat trude ciing ¢6 thé duoc luu
trong thiét bi mang. Théng tin dugc dat trudc c6 thé bi didu chinh trong tiéu chuén.
Thiét bi dau cudi ciing c6 thé xac dinh, dya trén thong tin chi thi duoc giri béi thiét bi
mang, cac ngudn tai nguyén thoi gian-tan s6 1a c6 thé chiém duoc bdi PDCCH thir nhat
va PDCCH thtr hai, va giam sat PDCCH thw nhit va PDCCH tht hai dua trén cac
ngudn tai nguyén thoi gian-tAn sd. Céc ngudn tai nguyén thoi gian-tin s 1a c6 thé
chiém dugc béi PDCCH thit nhit va PDCCH tha hai ¢6 thé 1a khong giam tim kiém cta
cac PDCCH, hoic c6 thé 1a cac ngudn tai nguyén thoi gian-tan s6 1a c6 thé chiém dugc

boi thiét bi mang cho viéc gui cac PDCCH.

Theo sang ché nay, thiét bi diu cubi c6 thé ddng thoi nhan PDCCH thir nhét va
PDCCH tht hai, hodc c6 thé nhan PDCCH thtr nh4t va PDCCH th hai theo cach tach
biét. PDCCH thtt nhat va PDCCH thir hai c6 thé 1a cac PDCCH duoc st dung dé mang
hodc 18p lich tin nhin phan hdi truy cdp ngiu nhién, hodc c6 thé 1a ca4c PDCCH cho viéc
lap lich kénh nhan tin hodc théng tin hé thdng 1ap lich, hodc ¢6 thé con 1a cac PDCCH
danh riéng cua thiét bi dau cudi. PDCCH tht nht va PDCCH thi hai ¢6 thé duoc mang

trong cac song mang khac nhau, hodc cé the dugc mang trén ciing mdt séng mang.

Phuong 4n thuc hién néu trén chi don thuan 1a vi du cho viéc mo ta va sang ché
nay khong bi han ché vao d6. Thiét bi diu cubi theo sang ché nay c6 thé con nhan nhidu
PDCCH c6 cac khoang gian cach séng mang phu khac nhau. Theo phuong phidp nhan
PDCCH theo sang ché nay, thiét bj diu cubi nhan cac PDCCH cua it nhét hai loai
khoang gidn cidch séng mang phu, va xac dinh, theo cach dinh truéc hodc cach nhan
thong tin chi thi, cac vi tri cla cdc ngudn tai nguyén thoi gian-tan sb 1a ¢6 thé chiém
dugc boi cac PDCCH cua it nhét hai loai khoang gidn cach séng mang phu, dé truy cép
va cim trai trén hé théng truyén thong trg giup cdc khoang gidn cach song mang phu

khac nhau.

Tuy chon 14, truéc khi thiét bj dau cudi nhan PDCCH tha nhat va PDCCH thit hai,
phuong phap 300 con chira budec:

$330: Thiét bj dau cudi nhan théng tin thit hai dugc giri béi thiét bi mang, trong d6
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thong tin thtr hai duge st dung dé chi thi khoang gidn cach séng mang phu thi nhét va

khoang gidn cach séng mang phu th hai.

S$340: Thiét bi dau cudi xac dinh khoang gidn cach séng mang phu thir nhat va

khoang gian cach séng mang phu thu hai dya trén thong tin tha hai.

Thiét bi dau cudi c6 thé xac dinh mdt thanh phin trong s6 khoang gidn cach séng
mang phu thir nhét va khoang gidn cach séng mang phu thtr hai [am khoang gian céch
song mang phu neo ciia thiét bi dau cudi. Khoang gian cach séng mang phu neo c¢6 thé
1a khoang gidn cach séng mang phu cu thé cho nhom cac thiét bi dau cudi co cung dac
tinh (vi du cu thé cho nhém). Vi du, khi nhiéu thiét bi ddu cudi trong 6 hién tai st dung
cac tin hidu ddng bd ¢ cac khodng gidn cach séng mang phu khac nhau dé truy cép 6
thi cac thiét bi dau cudi st dung céc tin hiéu dong bod c6 cing khoang gidn cach song
mang phu dé truy cp 6 c¢6 thé duge xem nhu 12 nhém céc nguoi st dung c6 cung mot
dac tinh. Viéc str dung céc tin hiéu dong bd c6 cung khoang gian cach song mang phu la
viéc ap dung truy cdp ban diu bang cach gidm sat cac tin hiéu dong bd c6 cung khoang
gian cach séng mang phu. Thiét bi ddu cudi c6 thé xac dinh khoang gidn cach séng
mang phu neo cta né dua trén khoang gidn cich séng mang phu cua tin hiéu dong bd
duge st dung khi thiét bi dau cudi truy cap 6. Thiét bi diu cudi c6 thé sir dung khoang
gifin cach séng mang phu cta tin hiéu dong b 1am khoang gidn cach song mang phu
neo ctia nd, hoic c6 thé xac dinh khoang gian cach song mang phu neo theo quy tic
dugc dit trude, trong d6 quy tic duoce dit trude co thé duoc quy dinh béi tiéu chuin.
Theo vi du khéc, khoang gidn cach séng mang phu neo c6 thé 1a khoang gian cach séng
mang phu cu thé cho thiét bi ddu cudi (vi du cu thé cho UE). Néu thiét bi dau cudi trong
0 hién tai c6 cdc uu tién khoang gidn cach song mang phu neo duoc dit trude thi thiét bi
dau cudi co thé xac dinh khoang gian cach séng mang phu neo duwa trén cic uu tién
duoc dit truée va it nhat hai loai khoang gién cach song mang phu dugc chi thi trong
thong tin tha hai.

Phuong 4n thuc hién néu trén chi don thuén 1a vi du cho viéc md ta va sang ché
nay khong bi han ché vao d6. Theo phuong phap nhan PDCCH theo sang ché nay, thiét
bi dau cudi x4c dinh khoang gidn cdch séng mang phu thi nhat va khoang gidn cach

song mang phu tht hai dua trén thong tin thr hai dugc mang trong viéc tao tin hiéu 16p
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cao hon, va nhan PDCCH th& nhét dua trén khoang gidn cach séng mang phu tha nhét
va nhan PDCCH tht hai dua trén khoang gidn cach séng mang phu th hai, dé 1am giam
do phuc tap trong tinh toan cta viéc giam sat, bai thiét bi dau cudi, PDCCH duoc sir

dung @& mang va l4p lich tin nhin danh riéng.

Tuy chon Ia, thong tin th hai con dugc st dung dé chi thi cac vi tri cia nguon tai
nguyén mién tan sO va nguon tai nguyén mién thoi gian la cé thé chiém dugc boi
PDCCH thtr nhat va céc vi tri cua nguon tai nguyén mién tan so va nguodn tai nguyén

mién thoi gian 14 ¢6 thé chiém duoc béi PDCCH thi hai.

Thong tin thir hai c6 thé chi thi bang thong cia ngudn tai nguyén mién tin sb 1a c6
thé chiém dugc boi ting PDCCH, vi du, chi thi s6 lugng céc don vi truyén kénh diéu
khién dugc chira trong ngudn tai nguyén mién tan s6. Thong tin thir hai ¢6 thé con chi
thi vi tri cda nguén tai nguyén mién tan s6 14 c¢6 thé chiém duoc bdi tung PDCCH. Vi
dy, thong tin thtr hai c6 thé chi thi s6 chudi ctia séng mang phu bat ddu hodc sb chudi
cta khéi ngudn tai nguyén bit diu cua ngudn tai nguyén mién tan sd, va thiét bi mang
c6 thé con xac dinh truée nhidu ving ngudn tai nguyén mién tan sb ung vién khac nhau,
va chi thi s6 chudi cua ving nguodn tai nguyén mién tan s cu thé bang cach st dung

thong tin thi hai.

Thong tin thi hai c6 thé con chi thi vi tri ctia ngudn tai nguyén mién thoi gian la
c6 thé chiém dugc béi timg PDCCH. Vi du, théng tin tht hai ¢6 thé chi thi sé cac ky
hiéu mién thoi gian bi chiém béi ngudn tai nguyén mién thoi gian va sé chudi cia cac
ky hiéu mién thdi gian bt dau, va thiét bj mang ciing c¢6 thé x4c dinh trudc cdc ving
ngudn tai nguyén mién thoi gian ing vién khac nhau, va chi thi sé chudi cta ving
ngudn tai nguyén mién thoi gian cu thé bang cach sir dung thong tin thtr hai. Theo vi du
khéc, sé chudi cta ky hiéu mién thoi gian bit ddu cta ving ngudn tai nguyén mién thoi
gian dugc dong y tir trude béi tiéu chuin truyén thong, va thong tin thtr hai c6 thé chi
thi s6 chudi ctia ky hiéu mién thoi gian két thuc ctia ngudn tai nguyén mién thoi gian.

Phuong 4n thuc hién néu trén chi don thudn 12 vi du cho viéc mo ta va sang ché
nay khong bi han ché vao d6. Theo phuong phdp nhan PDCCH dugc tao ra theo sang
ché nay, thiét bi dau cubi x4c dinh, bng cach str dung théng tin tht hai, cac vi tri cia

cac ngudn tai nguyén mién tan sO va cac ngudn tai nguyén mién thoi gian 1a ¢6 thé
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chiém duoc bdi PDCCH tht nhit va PDCCH tht hai, dé 1am giam d¢ phtrc tap tinh toan
cta viéc gidm sat, bdi thiét bi ddu cubi, PDCCH dugc st dung dé mang va lap lich tin

nhan danh riéng.

Theo phuong phap nhan PDCCH duoc tao ra theo sang ché nay, thiét bi ddu cudi
xac dinh it nhit hai loai khoang gidn cach song mang phu dua trén thong tin dinh trude
hodc thong tin chi thi dugc gui boi thiét bi mang, va nhan cac PDCCH la dua trén it
nhét hai loai khoang gian cach séng mang phu, dé giai quyét van dé vé cach dé truy cap

va cim trai trén hé thdng truyén thong véi nhidu khoang gian cach séng mang phu.

Phuong 4n thuc hién néu trén chi yéu mé ta cic giai phap cho don nay tir goc do
tuong tac gitta thiét bi dau cudi va thiét bi mang. Can hiéu ring, dé dat duoc cac chirc
ning néu trén, m4i thiét bi s& chura ciu tric phin cling twong tng va/hodc modun phan
mém twong tng dé 4p dung tirng chirc ning. Nguoi cé hiéu biét trung binh trong linh
vuc k¥ thuét ctia sang ché c6 thé d& dang nhén ra rang, trong két hop véi cac don vi va
cac budc thudt todn trong cac vi du dugc md ta trong cac phuong an thuc hién dugce boc
1§ trong ban mo ta ndy, sang ché nay c¢6 thé duoc ap dung boi phan cung hoic td hop
ctia phan phin cing va phdn mém may tinh. Viéc xem li¢u chirc nang dugc thuc hién
boi phan cing hay phin cung dugce didu khién boi phan mém may tinh phu thudc vao
cac ung dung cu thé va cac rang budc thiét ké cta cac giai phap k¥ thuat. Nguoi ¢ hiéu
biét trung binh trong linh vuc ky thuét c6 thé st dung cac phwong phap khac nhau dé ap
dung cac chire ning dugc md ta cho timg Gng dung cu thé, nhung né khéng nén dugc

xem la ing dung vuot qua pham vi bao ho cta sang ché nay.

Theo séng ché nay, viéc chia don vi chirc nang co thé duoc thuc hién trén thiét bi
dau cubi va thiét bi mang dya trén céc vi du ctia phuong phap néu trén. Vi du, mdi don
vi chiic ning c6 thé dugc thu bang cach chia dyua trén chirc nang tuong Ung, hodc hai
hodc hon hai chtic nang c6 thé dugc tich hop vao mot don vi. Pon vi dugc tich hop ¢
thé duoc 4p dung & dang cia phan cimg, hodc ¢6 thé dugce ap dung & dang bo phén chure
nang phan mém. Can hiéu rang viéc chia don vi theo sang ché nay 1a vi du, va chi don

thuan 1a viéc chia chirc nang logic. C6 thé ¢6 cach chia khac trong khi ap dung thuc té.

Khi don vi tich hgp duoc st dung, Fig.4 la gian dd cAu trac so lugc kha thi cua

thiét bi mang dugc mo ta trong cac phuong 4n thuc hién néu trén. Thiét bi mang 400
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chira don vi xir Iy 402 va don vi truyén thong 403. Pon vi xtt Iy 402 dugc dinh ciu hinh
dé diéu khién va quan ly hoat dong ciia thiét bi mang 400. Vi du, don vi xtt 1y 402 duoc
dinh ciu hinh d tro giup thiét bi mang 400 trong viéc thuc hién budc S210 trén Fig.2,
va/hodc duge dinh ciu hinh dé thuc hi€n quy trinh khac cta cong nghé¢ dugc mo ta trong
ban md ta nay. Pon vi truyén théng 403 dugc dinh cdu hinh dé trg gitp lién lac gitra
thiét bi mang 400 va thuc thé mang khac, vi du, lién lac vai thiét bi dau cudi trong
phuong phép 300. Thiét bi mang 400 co thé con chira don vi luu trit 401, dugc dinh cAu

hinh d Iuu trit ma chuong trinh va dir lidu cta thiét b mang 400.

Vi du, don vi xtr Iy 402 dwoc dinh cdu hinh dé 4nh xa kénh diéu khién lién két
xudng vat Iy (physical downlink control channel - PDCCH) thtr nhét t6i A don vi truyén
kénh diéu khién trén ngudn tai nguyén thoi gian-tin s6 thi nhat, va don vi xir Iy duoc
dinh cdu hinh dé 4nh xa PDCCH thtt hai t6i B don vi truyén kénh diéu khién trén ngudn
tai nguyén thoi gian-tan sé tha hai, trong d6 A 1a sb nguyén duong va A > 2, B 1a sb
nguyén duong va B > 2, khoang gidn cach séng mang phu ctia ngudn tai nguyén thoi
gian-tdn s6 thir nhét 12 khoang gidn cach song mang phu thir nhat, khoang gian cach
song mang phu ctia ngudn tai nguyén thoi gian-tin s6 tht hai la khoang gian cach song
mang phu tht hai, khoang gidn cach séng mang phu thi nhét 1a khac véi khoang gidn
cach séng mang phu tht hai, méi don vi truyén kénh diéu khién chtra N thanh phan
ngudn tai nguyén, N thanh phan ngudn tai nguyén dugc ndm trong cung mot ky hiéu
mién thoi gian, va N 1a sé nguyén duong va N > 2; va don vi truyén thong 403 dugc
dinh cdu hinh dé gri PDCCH tht nhit va PDCCH thi hai duoc anh xa béi don vi xit 1y

402 t6i cac don vi truyén kénh diéu khién.

Don vi xt Iy 402 c6 thé 1a bd xir Iy hodc b diéu khién, vi du, ¢ thé 1a bd xir ly
trung tdm (Central Processing Unit - CPU), b xt ly muc dich chung, bd xir 1y tin hiéu
s (digital signal processor - DSP), mach tich hop tmg dung cu thé (application-specific
integrated circuit - ASIC), mang cong lap trinh duoc bang truong (field programmable
gate array - FPGA), hoic thiét bi logic 1ap trinh dugc khéc, thiét bi logic tranzito, thanh
phan phan ctng, hodc td hop cla ching. Bo diéu khién/bd xu Iy c6 thé ap dung hodc
thuc thi cac khéi logic, cac modun, cac mach lam vi du khac nhau, dugc md ta téi tham

khéo t6i cdc ndi dung dugce boc 19 theo sang ché nay. Theo cach khac, bd xir Iy ¢6 thé 1a
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td hop cua cac bd xir Iy ap dung chirc ning tinh toan, vi du, tb hop ctia mot hodc nhiéu
b6 xtt 1y, hodc t6 hop ctia DSP va bo vi xtr Iy. Pon vi truyén thong 403 ¢6 thé 1a bo thu
phét hodc mach thu phat. Pon vi luu trit 401 ¢6 thé 14 bd nho.

Khi don vi xtr Iy 402 1a b xir 1y, don vi truyén thong 403 1a bd thu phat, va don vi
luu trit 401 12 bO nhé, thi thiét bi mang theo sang ché nay cé thé 1a thiét bi mang duogc

thé hién trén Fig.5.

Nhu dugc thé hién trén Fig.5, thiét bi mang 510 chtra by xtr ly 512, bd thu phat
513, va bd nhd 511. BO thu phat 513, bd xtr Iy 512, va bo nhd 511 ¢6 thé lién lac véi
nhau béng cach st dung kénh két nbi no1 bo, va truyén tin hiéu diéu khién va/hodc tin
hiéu dr liéu.

N6 ¢6 thé duoc hiéu rd rang boi ngudi cé hiéu biét trung binh trong linh vuc k¥
thuat, v6i cac muc dich mo ta thuan tién va dé dang, cho quy trinh lam viéc chi tiét cia
thiét bi, va khéi néu trén, dé cép téi quy trinh tuong Gng trong cac phuong an thuc hién

ciia phuong phép néu trén, va céc chi tiét s& khong duge mo ta lai & day.

Do d6, thiét bi mang duoc tao ra theo sang ché nay giri cac PDCCH cua it nhat hai
loai khoang gian cdch séng mang phu khac nhau, va chi thi it nhat mot loai khoang gian
cach song mang phu va céc vi tri ctia ngudn tai nguyén mién tan sb va ngudn tai nguyén
mién thdi gian 14 ¢6 thé chiém dugc boi PDCCH tuong tGng v6i it nhit mot loai khoang
gidin cach séng mang phu, dé trg giup viéc truyén PDCCH trong hé théng truyén thong
v6i nhiéu loai khoang gian cach séng mang phu, va giai quyét vin dé vé viéc lam thé
nao dé 1ap lich va/hodc dinh cdu hinh cho céac thiét bi dau cudi trong hé théng truyén

thong v6i nhiéu khoang gidn cach song mang phu.

Khi don vi tich hgp duoc st dung, Fig.6 1a gian dd chu trac so luvgc kha thi cua
thiét bi dau cudi dugc md ta trong cac phuong an thuc hién néu trén. Thiét bi ddu cudi
600 chira don vi xir ly 602 va don vi truyén thong 603. Don vi xit ly 602 duge dinh cdu
hinh d¢ diéu khién va quan Iy hoat dong ciia thiét bi ddu cudi 600. Vi du, don vi xir Iy
602 dugc dinh ciu hinh dé trg gitp thiét bj dau cudi 600 trong viéc thuc hién budc S310
trén Fig.3, va/hoic dugc dinh cAu hinh dé thuc hién quy trinh khac cua cong nghé duoc
md ta trong ban mo ta nay. Pon vi truyén théng 603 dugc dinh cAu hinh dé tro gitp lién

lac gifta thiét bi dau cudi 600 va thuc thé mang khéc, vi du, lién lac véi thiét bi mang
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trong phuong phép 200. Thiét bi dau cubi 600 co6 thé con chua don vi luu trit 601, duge

dinh cau hinh d& Iuu trit ma chwong trinh va dit liéu cta thiét bi dau cudi 600.

Vi du, don vi truyén thong 603 duoc dinh cAu hinh dé nhan, trén nguén tai nguyén
thoi gian-tan s6 thtt nhat, PDCCH thir nhét dugc gii béi thiét bi mang, va don vi truyén
thong 603 dugc dinh cdu hinh d nhén, trén ngudn tai nguyén thoi gian-tan s tht hai,
PDCCH thtr hai duoc gtri béi thiét bi mang, trong dé khoang gidn cich song mang phu
ctia ngudn tai nguyén thoi gian-tan sd thir nhat 12 khoang gian cach song mang phu th
nhét, khoang gidn cach séng mang phu ciia ngudn tai nguyén thoi gian-tan sd thu hai 1a
khodng gidn cach séng mang phu th hai, khodng gidn cach séng mang phu thr nhit la
khac véi khoang gidn cach séng mang phu thir hai, PDCCH tht nhit chiém A don vi
truyén kénh didu khién, PDCCH thir hai chiém B don vi truyén kénh diéu khién, A 1a sé
nguyén duong va A > 2, B 13 s6 nguyén duong va B > 2, mdi don vi truyén kénh didu
khién chira N thanh phan ngudn tai nguyén, N thanh phan ngudn tai nguyén dugc nim
trong ciing mdt ky hiéu mién thoi gian, va N 1a s6 nguyén duong va N> 2; va don vi xtr
Iy 602 duoc dinh ciu hinh dé giai diéu bién PDCCH tht nhit va PDCCH tht hai duoc

nhan boi don vi truyén théng 603.

Don vi xitr Iy 602 c6 thé 1a b xir ly hodc bd didu khién, vi du, c6 thé 1a CPU, bo
xur Iy muc dich chung, DSP, ASIC, FPGA, hoic thiét bi logic 1ap trinh dugc khéc, thiét
bi logic tranzito, thanh phan phén ctmg, hodc t6 hop bit ky cua chung. B didu khién/bd
xtr ly ¢o thé ap dung hodc thuc thi cac khéi logic, cac modun, cac mach lam vi du khéc
nhau, dugc mo ta t6i tham khao tdi cac ndi dung duge boc 19 theo sdng ché nay. Theo
cach khac, by xtr Iy c6 thé 1a t6 hop cua cac bd xt ly &p dung chic nang tinh toan, vi du,
t0 hop ciia mdt hoge nhiéu bd xi 1y, hodc td hop ciia DSP va b vi xit Iy. Don vi truyén
thong 603 c6 thé 1a bo thu phat hodc mach thu phét. Don vi luu trit 601 c¢6 thé 13 bd nhé.

Khi don vi xt Iy 602 1a bd xtt 1y, don vi truyén thong 603 1a bd thu phét, va don vi
Iuu trir 601 1a bd nho, thi thiét bi dau cubi theo sang ché nay c6 thé 1a thiét bi dau cubi
duoc thé hién trén Fig.7.

Nhu dugc thé hién trén Fig.7, thiét bi dau cudi 710 chira bo xir Iy 712, bd thu phat
713, va bd nh¢ 711. B thu phét 713, bd xtt ly 712, va bd nhd 711 c6 thé lién lac véi

nhau bang cach str dung kénh két ndi ndi bo, va truyén tin hiéu diéu khién va/hodc tin
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hiéu dir ligu.

N6 ¢6 thé dugc hiéu rd rang boi ngudi c6 hiéu biét trung binh trong linh vuc ky
thuat, v6i cac muc dich mo ta thuan tién va dé dang, cho quy trinh lam viéc chi tiét cla
thiét bi, va khdi néu trén, dé cép t6i quy trinh twong ung trong cac phuong an thuc hién

clia phuong phap néu trén, va cac chi tiét s& khong dugc md ta lai & day.

Do dé, thiét bi dau cudi dugc tao ra theo sang ché nay xac dinh it nhat hai loai
khoang gian cach séng mang phu dua trén thong tin dinh truéc hodc thong tin chi thi
dugc gt bdi thiét bi mang, va nhan cdc PDCCH la dua trén it nhét hai loai khoang gian
cach séng mang phu, dé giai quyét van dé vé cach dé truy cip va cam trai trén hé thng

truyén thong véi nhiéu khoang gian cach séng mang phu.

Theo sang ché nay, cac sb trinh ty cia cac quy trinh khong c6 nghia la cac trinh tu
thuc thi. Céc trinh tu thuc thi cia cac quy trinh nén dugc xac dinh dua trén cac chic
nang va logic ndi tai clia cac quy trinh, va khong nén bi hiéu nham 14 han ché bit ky nao

clia cdc quy trinh 4p dung sang ché nay.

Ngoai ra, thuat ngit "va/hoic" trong phin mé ta ndy chi mé ta vi tri duoc két hop
dé mo ta dbi twong kém theo va biéu dién réng ba quan hé nay c6 thé ton tai. Vi du, A
vid/hodc B ¢6 thé thé hién ba truong hop sau day: Chi c6 A tdn tai, ca A va B déu tdn tai,
va chi c6 B ton tai. Ngoai ra, ky tu "/" trong ban mo ta nay noi chung 1a chi téi quan hé

"hodc” giira cac dbi tugng dugc két hop.

Phuong phép hodc cac budce thut todn dugc mo ta trong két hop véi noi dung
dugc bdce 19 theo sang ché nay cé thé dugc ap dung badi phén cung, hoac co thé duogc ap
dung bdi bd xit ly bang cach thuc thi 1énh churong trinh. Lénh phin mém c6 thé chira
mddun phin mém twong Gtmg. Mddun phan mém c6 thé duoc luu trong bd nhd truy cép
ngau nhién (random access memory - RAM), bd nhé tac dong nhanh, bd nhé chi doc
(read-only memory - ROM), by nhG chi doc lap trinh duge, xdéa duogc (erasable
programmable read only memory - EPROM), bd nh¢ chi doc 14p trinh duoc, x6a duge
bang dién (electrically erasable programmable read only memory - EEPROM), thanh
ghi, dia cung, dia cing di dong, bo nhd chi doc dia compac (compact disc read-only
memory - CD-ROM), hodc dang khac ctia méi truong luu triv d3 duge biét téi rong rai

trong tinh trang k¥ thuat. Vi du, méi truong luu trit duoc ghép nbi téi bo xi ly, sao cho
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bo xtt Iy ¢6 thé doc thong tin tir moi truong luu trir hodc viét thong tin vao moi truong
Iuu trit. Cu thé 1, mdi truong luu trit ¢6 thé 13 thanh phan ctia bo xt ly. Bo xit Iy va moi
truong luu trlr ¢o thé dugc dinh vi trong ASIC. Ngoai ra, ASIC ¢6 thé dugc dinh vi
trong thiét bi dau cudi. T4t nhién 13, bd xu ly va moi trudng luu triv c6 thé tdn tai trong

thiét bi dau cubi hoac thiét bi mang nhu 1a cac thanh phﬁn ro1 rac.

T4t ca hodc mot sb phuong an thuc hién trong cac phuong an thuc hién néu trén cé
thé duoc ap dung bdi phﬁn mém, phén cung, phﬁn sun, hodc td hop bét ky cua chung.
Khi phan mém duoc sir dung dé ap dung céc phuong an thuc hién nay, cac phuong an
thuc hién c6 thé duoc ap dung mdt cach hoan toan hoac mot phén ¢ dang cua san phém
chuong trinh méy tinh. San phim chuong trinh may tinh chira mot hodc nhidu 1énh may
tinh. Khi cac Iénh chuong trinh may tinh dugc tai va dugc thuc thi trén may tinh, thu tuc
hodc céc chirc ning theo sang ché nay s& duoc sinh ra hoan toan hodc mot phan. May
tinh c6 thé 1a may tich muc dich chung, mdy tinh danh riéng, mang may tinh, hoac cac
thiét bi 14p trinh dugc khac. Lénh may tinh cé thé duogc luu trong vat ghi doc dugc boi
mdy tinh, hodc c6 thé dugc truyén bing cach sir dung vat ghi doc dugc bdi may tinh.
Céc 1énh may tinh c6 thé duoc truyén tir mot trang web, may tinh, may chd hodc trung
tam dir liéu t6i trang web, may tinh, may chu hodc trung tdm dit liéu khic theo céch
duoc ndi day (vi du, cap déng truc, so1 quang, hodc duong dang ky thué bao dang $6
(digital subscriber line - DSL)) hodc khong day (vi du, héng ngoai, radio, hodc vi song).
Vit ghi doc dugc bdi may tinh ¢o thé 1a moi truong su dung dugc, cd thé truy cap duoc
bdi may tinh, hodc thiét bi luu gitt dit li¢u, nhu may chd hodc trung tdm dit liéu, tich
hop mdt hodc nhiéu moi truong su dung dugc. Moi truong su dung dugce ¢ thé 1a moi
truong tr tinh (vi du, dia mém, dia cung, hodc bang tr), moi truong quang hoc (vi du,
dia van ning sb (digital versatile disc - DVD), mdi trudng ban dan (vi du, 6 dia trang

théi rin (solid-state drive - SSD)), hodc dang tuong tu.

Céac muc dich, giai phap va céc lgi ich ctia sang ché nay con tiép tuc duge mo ta
chi tiét trong cic phwong 4n thuc hién cu thé néu trén. Can hiéu ring phan md ta néu
trén chi néu cac phuong 4n thuc hién cu thé cua sang ché, ma khong nham giéi han
pham vi bao ho ctia sang ché. Biéu chinh thay thé tuong duong hodc cai tién bt ky c¢6

thé dugc tao ra ndm trong nguyén ly cia sang ché nay s& van nam trong pham vi bao ho
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cua sang ché nay.
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YEU CAU BAO HO

1. Phuong phap truyén théng bao gdm céc budc:

anh xa, béi thiét bi mang, kénh diéu khién lién két xudng vat ly (physical
downlink control channel - PDCCH) thir nhat téi A don vi truyén kénh diéu khién
trén ngudn tai nguyén thoi gian-tan s6 thir nhAt, trong d6 A 1a sé nguyén duong va A
> 2, va khodng gidn cich séng mang phu cua ting séng mang phu cta ngudn tai
nguyén thoi gian-tan sé thir nhit 1a khoang gidn cach séng mang phu thr nhit; anh
xa PDCCH thtr hai t6i B don vi truyén kénh diéu khién trén ngudn tai nguyén thoi
gian-tin s6 thi hai, trong d6 B 14 sb nguyén duong va B > 2, khoang gian cach song
mang phu ctia mdi séng mang phu ciia ngudn tai nguyén thoi gian-tan sé tha hai la
khoang gian cach séng mang phu tht hai, khoang gién cdch séng mang phu thir nhét
12 hep hon hodc rong hon khoang gidn cich séng mang phu thir hai, mdi don vi
truyén kénh diéu khién ctia A don vi truyén kénh didu khién va B don vi truyén kénh
diéu khién bao gdém N thanh phan ngudn tai nguyén, N thanh phan ngudn tai nguyén
dugc nam trong cung mdt ky hiéu mién thoi gian, va N 1a sb nguyén duong va N> 2;
va

glti, bdi thiét bi mang, PDCCH tht nhét va PDCCH thit hai.
2. Phuong phdp theo diém 1, trong d6 trudc khi thiét bi mang anh xa PDCCH thu
nhit va PDCCH thtr hai mot cach tuong (mg t&i ngudn tai nguyén thoi gian-tan s
thr nhat va ngudn tai nguyén thoi gian-tan sb thu hai, phuong phap con bao gém
budc:

xac dinh khoang gian cach séng mang phu thtr nhat va khoang gidn céach song
mang phu thi hai tir it nhat hai loai khoang gian cach séng mang phu.
3. Phuong phép theo diém 1, trong d6 trude bude giri, PDCCH thir nhit va PDCCH
thr hai, phuong phép con bao gdm buée:

gui thong tin thir nhat duoc mang trong tin nhin hé thdng hodc tin nhén truyén
quang ba, trong do6 thong tin thir nhét chi thi khoang gidn cach séng mang phu tha

nhat hoic khoéng gian cach song mang phu thtt hai.
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4. Phuong phép theo diém 3, trong d6 thong tin thir nhat con chi thi cac vi tri cua
ngudn tai nguyén mién tan s thtt nhét va ngudn tai nguyén mién thoi gian thtr nhét
1a ¢6 thé chiém dugc béi PDCCH thir nhét hodc thong tin thir nhit con chi thi ngudn
tai nguyén mién tan sd thi hai va ngudn tai nguyén mién thoi gian thir hai 14 ¢6 thé

chiém duoc béi PDCCH thir hai.

5. Phuong phap theo diém 1, trong d6 truéc bude giri PDCCH tht nhit va PDCCH

thir hai, phuong phap con bao gdm budc:

giri thong tin tht hai t6i thiét bi dau cudi, trong d6 thong tin tht hai chi thi
khoang gidn cach séng mang phu thi nhat va khoang gian cdch song mang phu tha

hai.

6. Phuong phap theo diém 5, trong d6 thong tin tht hai con chi thi cac vi tri cua
ngudn tai nguyén mién tan s tht nhét va ngudn tai nguyén mién thoi gian thir nhét
1a c6 thé chiém duge boi PDCCH thir nhét va ngudn tai nguyén mién tan sé thir hai
va ngudn tai nguyén mién thoi gian thtr hai 1a c¢6 thé chiém dugc béi PDCCH tht

hai.
7. Phuong phap truyén thong bao gdm céc budec:

nhan, béi thiét bi dau cudi trén ngudn tai nguyén thoi gian-tin sé thit nhét, kénh
diéu khién lién két xudng vt 1y (physical downlink control channel - PDCCH) tha
nhat tir thiét bi mang, trong d6 khodng gian cach séng mang phu cia ting séng mang
phu ctia ngudn tai nguyén thoi gian-tan s thir nhat 1a khoadng gidn cach séng mang
phu thr nhat, PDCCH thtr nhét chiém A don vi truyén kénh diéu khién, va A 1a sb
nguyén duong > 2; nhan, boi thiét bi dau cubi trén ngudn tai nguyén thoi gian-tan s
tht hai, PDCCH th hai tir thiét bi mang, trong dé khoang gian cach song mang phu
clia ting séng mang phu cla ngudn tai nguyén thoi gian-tan sb tha hai la khoang
gidn cach séng mang phu thr hai, khoang gian cach séng mang phu thtt nhat 1a hep
hon hodc rong hon khoang gian cach séng mang phu tht hai, PDCCH tht hai chiém
B don vi truyén kénh diéu khién, B 1a s6 nguyén duong va B > 2, mdi don vi truyén
kénh diéu khién cua A don Vi truyén kénh diéu khién va B don Vi truyén kénh diéu
khién bao gdm N thanh phan ngudn tai nguyén, N thanh phan ngudn tai nguyén dugc

nam trong cung mot ky hi¢u mién thoi gian, va N 1a s6 nguyén duong va N> 2; va
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giai didu bién PDCCH thtr nhat va PDCCH thtt hai.

8. Phuong phap theo diém 7, trong d6 trude khi thiét bi ddu cudi nhan PDCCH thi
nhit va PDCCH thu hai, phuong phap con bao gdm cic budec:

nhén thong tin thir hai tir thiét bi mang, trong do6 thong tin thr hai chi thi khoang

gian cach séng mang phu thtr nhét va khoang gian cach song mang phu thir hai; va

xdc dinh khoang giéin cdch séng mang phu thtr nhit va khoang gian cach song

mang phu thtr hai theo thong tin th hai.

9. Phuong phap theo diém 8, trong d6 thong tin thu hai con chi thi cac vi tri cua
ngudn tai nguyén mién tan sd tht nhét va ngudn tai nguyén mién thoi gian thir nhét
1a ¢6 thé chiém dugc boi PDCCH thir nhit va ngudn tai nguyén mién tan s tha hai
va ngudn tai nguyén mién thoi gian thi hai 1a 6 thé chiém duoc boi PDCCH thi
hai.

10. Thiét bi truyén thong bao gdm: bd thu phat; vat ghi phi chuyén tiép chira cac 1énh;

va mot hodc nhiéu bo xt 1y phan ctng két ndi voi vat ghi phi chuyén tiép, trong do:

mdt hodc nhiéu b xtr ly phén cung thuc thi cac 1&€nh dé: anh xa kénh diéu khién
lién két xudng vat ly (physical downlink control channel - PDCCH) tht nhat t&i A
don vi truyén kénh diéu khién trén ngudn tai nguyén thoi gian-tan s thu nhét, trong
do A 1a sé nguyén duong va A > 2, va khoang gian cach séng mang phu cua ting
séng mang phu ctia ngudn tai nguyén thoi gian-tan s thu nhat la khoang gian cach
séng mang phu thtr nhit; 4nh xa PDCCH tht hai t6i B don vi truyén kénh diéu khién
trén ngudn tai nguyén thoi gian-tan s6 thir hai, trong d6 B 1a sé nguyén duong va B >
2, khoang gidn cach song mang phu ctia ngudn tai nguyén thoi gian-tan sb thir hai 1a
khoang gién cach séng mang phu thtr hai, khoang gian cach séng mang phu thir nhét
1 hep hon hodc rong hon véi khoang gidn cach séng mang phu thtr hai, mdi don vi
truyén kénh diéu khién ctia A don vi truyén kénh didu khién va B don vi truyén kénh
diéu kién bao gdm N thanh phan ngudn tai nguyén, N thanh phin ngudn tai nguyén
dugc nam trong cuing mot ky hiéu mién thoi gian, va N 12 sé nguyén duong va N> 2;

va

gui PDCCH thtt nhat va PDCCH thir hai.
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11. Thiét bi theo diém 10, trong dé mdt hoac nhiéu bo xu ly phén cung con thuc thi
cac 1énh dé xac dinh khoang gidn cach song mang phu thir nhit va khoang giéin cach

séng mang phu thit hai tir it nhit hai loai khoang gidn cach séng mang phu.

12. Thiét bi theo diém 10, trong d6 mot hodc nhidu bd xtr Iy phan cling con thyc thi
céc lénh dé giri thong tin thtr nhat dugc mang trong tin nhin hé thdng hodc tin nhin
truyén quang ba, trong do thong tin thir nhat chi thi khoang gian cach song mang phu
thtr nhét hodc khoang gidn cach song mang phu thr hai.

13. Thiét bi theo diém 12, trong do thong tin thir nhét con chi thi céac vi tri cua ngué)n
tadi nguyén mién tdn sb thir nhat va ngudn tai nguyén mién thoi gian thir nhét 1a ¢6
thé chiém duoc béi PDCCH thir nhit hodc ngudn tai nguyén mién tan sb thu hai va

ngudn tai nguyén mién thoi gian thir hai 1a ¢6 thé chiém duoc béi PDCCH tht hai.

14. Thiét bi theo diém 10, trong d6 mot hogic nhidu bo xir Iy phin ciing con thuc thi
cac 1énh dé gt thong tin thir hai t6i thiét bj diu cudi, trong do thong tin thit hai chi
thi khoang gian cach séng mang phu thtr nhat va khoang gian cach song mang phu

thtr hai.

15. Thiét bi theo diém 14, trong d6 thong tin tha hai con chi thi cac vi tri cua nguén
tai nguyén mién tan sb tht nhat va ngudn tai nguyén mién thoi gian tht nhét 1a c6
thé chiém duoc bdi PDCCH thtr nhat va ngudn tai nguyén mién tan sb thir hai va

ngudn tai nguyén mién thoi gian thir hai 1a ¢6 thé chiém duoc béi PDCCH thi hai.

16. Thiét bi truyén thong bao gdm: b thu phat; vat ghi phi chuyén tiép chua céc lénh;

va mot hodc nhidu bo xir Iy phan cing két ndi véi vat ghi phi chuyén tiép, trong do:

mot hogc nhiéu bd xir Iy phan cting dé thuc thi cdc 1énh dé: nhan, trén ngudn ti
nguyén thoi gian-tan s thir nhat, kénh diéu khién lién két xuéng vat ly (physical
downlink control channel - PDCCH) thir nhét tir thiét bi mang, trong d6 khoang gian
cach séng mang phu cla tirng séng mang phu ctia ngudn tai nguyén thoi gian-tin sb
thtt nhét 1a khoang gian cach séng mang phu thit nhat, PDCCH tht nhit chiém A don
vi truyén kénh diéu khién, va A 1a sé nguyén duong > 2; nhén, trén ngudn tai nguyén
thoi gian-tan sb thir hai, PDCCH tht hai tir thiét bi mang, trong d6 khoang gidn céach

song mang phu cta ngudn tai nguyén thoi gian-tan sb tht hai la khoang gian cach
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song mang phu tht hai, khoang gin cach séng mang phu thir nhét 1a hep hon hoic
rong hon vé6i khoang gidn cach séng mang phu thtr hai, PDCCH tht hai chiém B don
vi truyén kénh diéu khién, B 1a s6 nguyén dwong va B > 2, mdi don vi truyén kénh
diéu khién ctia A don vi truyén kénh diéu khién bao gdm N thanh phin ngudn tai
nguyén, N thanh phan ngudn tai nguyén dugc ndm trong cuing mot ky hiéu mién thoi

gian, va N [a s6 nguyén duong va N > 2; va
giai diéu bién PDCCH thit nhit va PDCCH thtr hai.
17. Thiét bi theo diém 16, trong d6
mdt hodc nhiéu bd xir Iy phan ctig con thuc thi cac 1énh dé nhan thong tin thir

hai tir thiét bi mang, trong d6 thong tin thtr hai chi thi khoang gian cach sébng mang
phu thir nhat va khoang gian cach séng mang phu thir hai; va

xac dinh khoang gidn cich séng mang phu thtr nhit va khoang gidn cach song
mang phu tht hai theo thong tin thir hai.
18. Thiét bi theo diém 17, trong d6 thong tin tht hai con chi thi cac vi tri cia ngudn
tai nguyén mién tan sb thir nhat va ngudn tai nguyén mién thoi gian thir nhét 1a ¢6
thé chiém dugc béi PDCCH thtr nhit va ngudn tai nguyén mién tin sé tht hai va

ngudn tai nguyén mién thoi gian thir hai 1a 6 thé chiém dugc béi PDCCH thi hai.
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ﬁI’Bu.t b1 mang anh xa a PDCCH thir nhét- to‘x cde e don v vi tm\ én E\cnh dibn
khién A trén nuuon tai nguyén thoi vmn-tan s6 thir nh.at, va thiét bj mang
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mang phu thlr nhat, khodng gidn cdch bg mang phy ciia ngudn tai nguytn
thoi Ulan-mn s6 thir hai Ia khoing gidn cich b§ mang phy thi hai, khoing
gidn cich by mang phy thi tht la khae véi khoang gian cich by mang
phu thir hai, mbi den vi truven kénh diéu khién (,Ema N thanh phan nguon
tai nguyén, N thanh phén nauon tai nguyén duge nim trong cing mot ky
hi¢u mién thoi gian, va N I s nguyén duopgva N =2
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Thiét bi mang giri PDCCH thir nhdt va PDCCH thi hai

FIG. 2

Thiét bi diu cum nhin, trén nguén tai nguyvén thoi gian- -tin sb thir nhit,
PDCCH the nhit dwrgre guii béi ilnet bi mang, va thiét bi diu cudi nhin,
trén nguon tai nguyén thoi gian-tin s6 thiv hai, PDCCH thy hai dwge gui
béi thidt bi mang, tmng d6 khoing gidin cich b mang phy cua nguon tai
nguyén thoi gian-tan so thir nhit Ia Khaiang gmu cach bg mang phy thir
nlmt khoang gifin cich b§ mang phy ctiia ngudn tai nguyén théi gian-tn
s6 thir haila khodng gidn cich by mang phy thw hai, Khedng giiin ¢ach bj
mang phu thor nhit 1a Khac vai kh(mng gl.m cach bg} mang phy thir hai,
PDCCH thir nhit chiém cic don vi truy én kénh didu klnen A, PDCCH the
hai chiém cie dom vi truy én kénh diéu kincn B, Ala so nguyén dwong vi A
>2,Blish nguyén xhr(mg vi B = 2, mdi dom vi fruyé én i\cnh diéu khién
chira N thanh phin pguodn tai nguyén. N thanh phan n"u(}n tai ng,uven
dwge nim trong cung mdt ky hi¢u mién thi gian, va N 1a sé nguyvén
dwong va N > 2
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