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DIEU KHIEN TRUY NHAP PHAN TAN
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D2D HON HOP
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Trwdng Dai hoc Cong nghé, Pai hoc Quédc gia Ha Noi

Tém tdt: Truyén thdng gitra cac thiét bi, hay con goi la
truyén thong D2D, la su két ndi tryc tiép gitra hai thiét bi
dau cudi va dugc dé xuat cho mang di dong té bao nham
tang dung lwong hé théng va tang kha niang két ndi ciia cac
thiét bi di dong. Dé dat duoc hiéu qua s dung bang tan
cao, phd tan sé co thé duoc xem xét ciu hinh chung cho
truyén thong di dong théng thudng va truyén théng D2D.
Do vay, su xung dot tan s6 xay ra khi céc két ndi di dong
va két n6i D2D st dung chung kénh (tan sb). Biéu nay gay
ra tac dong nhidu qua lai gitra két ndi D2D va két ndi cua
ngudi dung di dong dan téi 1am giam hiéu ning cua hé
thong va chat lwong duong truyén cua cac két néi. Piéu
khién truy nhap la chirc ning quan trong trong mang di
dong té bao bao gdm viéc phan b kénh truyén va cap cong
suat phét cho cac két ndi véi cac yéu cau vé giam thiéu
xung dot va nang cao hiéu nang hé thong. Trong bai béo
nay, ching toi dé xuét co ché diéu khién truy nhap phan
tan cho mang truyén thdng té bao D2D hdn hop. Trong co
ché diéu khién phan tan nay, cac tram gdc thuc hién cap
kénh va cong suit phat cho cac két ndi di dong. CAc thiét
bi D2D tu chon kénh c6 mirc nhiu thip va tu quyét dinh
muc cong suat phat cho phép cho két ni D2D. Ching toi
phét trién chuwong trinh md phong dé dénh gia hiéu ning
cua co ché diéu khién truy nhap phan tan dé xuit, co ché
diéu khién truy nhap tap trung NADD [11] va co ché diéu
khién truy nhap cip kénh tuan ty. Két qua md phong cho
thdy co ché dé xuit mang lai théng lugng hé théng cao hon
co ché cip kénh tuan tu trong khi tai tinh ton tai cac tram
gbc duoc giam di so véi cac co ché diéu khién tap trung.

Tirkhoa: Mang truyén thong té bao D2D hdn hop, diéu
khién xung dot, diéu khién truy nhap, truyén théng D2D.

l. GIOI THIEU CHUNG

Mang di dong trong twong lai yéu cau luu luong 16n cho
truyén thong gitra cac thiét bi dau cudi ching han nhu giita
cac phuong tién giao thong hay giira cac thiét bj IoT.
Tmyén thong D2D co thé mang lai céc loi ich vé viéc tai
su dung phé t?m, phan tai luu lugng, do tré thép va thong
luong hé théng cao [1-4]. Tuy nhién, viéc trién khai truyén
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théng D2D trong mang truyén thong di dong ddi dién voi
nhiéu tro ngai ky thuat bao gom tai tin hi¢u diéu khién cao,
xung dot tan s6 va nhidu giita cac két néi ma c6 thé gay
suy glam hi¢u nang hé thong V.V... [5]. vin de quan ly xung
dot tan sO va quan 1y nhidu giita cac ket n6i D2D véi cac
két ndi di dong 1a mot trong nhirng van dé dugce quan tim
nhét. Khi hé théng nhén dugc yéu cau két ndi di dong hodc
yéu cau két nbi D2D, viéc diéu khién truy nhap duogc thuc
hién dé cép kénh va phan bo cong suat phat cho thiét bi.
Diéu khién truy nhap tap trung 12 mot phwong phép truyén
thong trong do tram goc dong vai tro la tram trung tam x
1y cac yéu cau két ndi [6, 7]. Diéu khién truy nhap tap trung
gip cac thach thirc vé tai luu lugng diéu khién cao trong
mang di dong cd mat do thiét bi day dac. Mot $6 phuong
phap diéu khién truy nhap ngiu nhién da duoc dé xuat [8-
10] trong d6 céc thiét bi thuc hién cic giao thirc kha phirc
tap dé cam nhan moi truong truyén din va ra quyét dinh
két ndi va chon kénh truyén. Cac phuwong phap nay phu
hop cho cac thiét bi c6 kha nang tinh toan cao va mang quy
moé nho. Bai bao [11] d& xuét co ché cap kénh va chon
cong suét phét cho cac két néi D2D theo phuong thic thiét
bi thuc hién quyét dinh dua trén céc thong tin hd trg do
mang cung cip (Network-Assisted Device-Secided —
NADD). Co ché nay hoat dong theo nguyén tic diéu khién
truy nhap trung tim trong d6 cac DUE do thong tin vé chat
luogng cua cac kénh truyén va gui téi MBS. Dua trén cac
thong tin nay, MBS tinh toan va lap danh s&ch cac kénh c6
murc 6 nhiéu thip nhat dé cung cip cho DUE ra quyét
dinh chon kénh va cong suat phat. Co ché NADD nay c6
tinh thuc té vi khong yéu cau cac gia thiét 1am don gian hé
théng va viéc cap kénh duoc thuc hién dwa trén cac didu
kién kénh truyén thuc té cua thiét bi.

Déi véi cac nghién cau ly thuyét khac, c6 thé ké dén
mot s6 hudng nghién ciru tiéu biéu vé diéu khién truy nhap
cho mang truyén thdng té bao D2D chang han nhu viéc két
hop cip phat tai nguyén véi diéu khién tiép nhan yéu cau
két néi dua trén chit lwong dich vu duoc dé xuét trong [12]
Vi viée xét dén cac loai dich vu D2D khéc nhau. Viéc su
dung vi tri chinh xac cua thiét bi dé lap lich tai nguyén
dugc dé xuét trong [13]. Hudng tiép can nay nay c6 thé hd
trg quan ly nhiéu hi¢u qua nhung khé thuc hién trong moi
truong mang di dong. Viéc phan vang quan Iy nhiéu theo
ban kinh phu séng cua céc thiét bi dwoc dé xuat trong [14]
nhung ciing khong thuc té d6i vai cac thiét bi di dong lién
tuc. Mot s6 nghién ctru vé tdi wu hé thong duge dé xuat, vi
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du nhu trong bai bao [15], cac tac gia dé xuét phuong phap
cap kénh va cong suat toi uu dya trén 1y thuyét tro choi. Vi
du khac la trong bai bao [16] c4c tac gia dé& xuit phuong
phap t6i wu dua trén bién doi Lagranglan Cac phuong
phép t6i wru dya trén toén hoc thudng can céc gia thiét dé
don gian hda hé thong nén viéc &p dung trong thyc té 1a
chua kha thi. Trong pham vi bai bao nay, ching téi trinh
bay nghién ctru va dé xuat phuong phap didu khién truy
nhdp phan tan (Distributed Access Control — DAC) cho
mang truyén thong té bao D2D hdn hop, trong d6 cac tram
gbc 16n (Macrocell Base Station — MBS) va céac tram gbc
¢ nho (Smallcell Base Station — SBS) cing dugc trién
khai dé cung cap céac két n6i di dong cho ngudi dung.

Bai bao duoc ciu trac nhu sau. Phan 2 trinh bay mé hinh
clia mang truyén thong té bao D2D hdn hop. Phan 3 trinh
bay hoat dong ctia co ché diéu khién truy nhap phan tan
dugc dé xuat. Két qua mo phong va so sanh hiéu ning cua
co ché dé xuat v6i cac co ché khac duoc trinh bay trong
phin 4. Cac két luan va hudng nghién ctru tiép theo s&
duoc trinh bay trong phan cudi cing.

11. MO HINH HE THONG
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Hinh 1. M6 hinh mang truyén théng té bao D2D hén hop

Nhu minh hoa trong Hinh 1, md hinh mang truyén
thong té bao D2D hdn hop bao gdm mot tram phat gbc &
16n (MBS), cac tram phat gbc ¢& nho (SBS), thiét bi trong
vung phi cia MBS goi la MUE (Macrocell User
Equipment), thiét bi trong ving phu cia SBS goi 1a SUE
(Smallcell User Equipment) va thiét bi két néi D2D goi la
DUE (D2D User Equipment). Ving phi cia MBS c6 thé
dugc chia thanh céc sector trong khi viing phu ctua SBS la
dong nhat. Chung t6i nghién ciru diéu khién truy nhap cho
cac két nbi duong 1én gitta MUE va MBS, két néi duong
1én gitta SUE va SBS va cac két ndi D2D. Phé tan s6 danh
cho cac két ndi nay bao gdm N¢ kénh, dugc chia thanh M
phin bing théng (BWP) bing nhau. Mi két ndi gia thiét
s& chiém mot kénh truyén Vé kénh nay co thé nim trong
mot BWP bét ky. Gia sir ring mdi BWP c6 NFWP kénh
danh cho truyén dit liéu va mot kénh phat quang ba tin hidu
tham chiéu (Reference Signal — RS). Khi mot SBS dugc
cdp mot BWP, SBS nay s& phat tin hiéu tham chiéu cua
BWP nay tai mot gia tri cong sut phat cd dinh. Gia thiét
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mdi DUE do tin hiéu quang ba tir cac SBS va chon SBS c6
tin hiéu manh nhét dé lam SBS quan 1y két ndi D2D. Trong
bai bao nay, véi muc dich so sanh hi¢u nang cia cac
phuong phap, suy hao duong truyén duoc tinh theo [11]
v6i tan s6 song mang 1a 2,5 GHz va s dung md hinh
truyén séng co so Line-of-sight (LOS) va Non-Line-of-
Sight (NLOS) .

e M0 hinh LOS: dugc ap dung cho céc két ndi di dong
gitta MUE va MBS, giita SUE va SBS, gitta DUE va
MBS/SBS. Suy hao dudng truyén trong mé hinh LOS
duoc tinh nhu sau:

PLgy =127 + 30 % log,o(d) + X, 1)

e MO hinh NLOS: dugc ap dung cho céc két ndi D2D
va dé tinh toan mic nhiéu anh huong gitta MUE va DUE,
SUE va DUE, cac SUE va MUE. Suy hao dudng truyén
trong mo hinh NLOS duogc tinh nhu sau:

PL(gy) = 1281+ 37.6 x log,o(d) + x4 (2)
V6i d 1a khoang cach giira thiét bi phat va thiét bi thu (km).

Xq 1 shadowing (dB), 1a bién ngiu nhién theo ham phan
phdi log-normal v&i trung binh bang 0 va d¢ léch chuan
bang 1 [11].

I11. PIEU KHIEN TRUY NHAP PHAN TAN

Trong mang truyén thong té bao D2D hén hop, c6 thé thiy
rang s6 luong két ndi gitta MUE va MBS va s6 luong két
nbi gitta SUE va SBS trong twong lai s& it hon sé lwong
két ndi D2D khi s6 lwong cac thiét bi IoT ngay cang ting

Ién. Viéc ap dung co ché diéu khién truy nhép trung tdm

cho céc két ndi D2D s& 1am cho cac tram gbc MBS tr nén

qué tai. Trong phan ndy, ching t6i trinh bay mot co ché
diéu khién truy nhap phan tan (Distributed Access Control

— DAC) cho viéc tiép nhan, quyét dinh chon kénh truyén

va cong suat phat cho két ndi D2D. Céc chirc ning cua

MBS, SBS va DUE trong co ché diéu khién truy nhap nay

bao gom:

e MBS va SBS hop tac dé quan ly viéc cp phat BWP
cho céc SBS va két néi D2D.

e SBS cap nhat cac kénh ma cac DUE trong vung phu
clia SBS d sir dung cho cac két ndi D2D.

e MBS thyc hién diéu khién truy nhap cho cac két ndi
ctia MUE véi MBS.

e  SBS thyc hién diéu khién truy nhap cho cac két ndi
cua SUE véi SBS.

e DUE ngudn thyc hién diéu khién truy nhap bao gdom
chon kénh va cong suit phat cho két ndi D2D véi
DUE dich.

Hoat dong ctia cac chirc ning nay dugc tom tit nhu sau:

i Quan 1y viéc cdp phat BWP cho cdc SBS va cho két

noi D2D

e SBS do miic ning luong cua kénh tham chiéu cua tat
ca cac BWP. SBS sip xép danh sach BWP theo thir tu

tang dan theo mirc nang luong kénh tham chiéu. SBS
chon NsyeBYP ¢6 murc ning luong do trén kénh tham
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chiéu nho nhéit dé chon cdc BWP ¢6 mirc nhidu nho
nhat cho cac SUE.

e SBS gui théng bao 1én MBS vé cac BWP di Iya chon
cho cac két ndi SUE. MBS 1ap danh sach cac BWP da
duge cac SBS Ilya chon cho SUE trong mdi sector.
MBS chon Np2pBWP ¢6 it SBS sir dung nhét cho két
ndi D2D va giri thong tin nay t6i cac SBS trong mdi
sector.

e  SBS nhan thong bao cac BWP danh cho D2D tir MBS
va phét thdng tin nay cho cac DUE ndm trong viing
phu cua SBS.

e SBS cap nhét cac kénh ma cac DUE trong vung phu
ctia SBS di str dung cho cac két ndi D2D: Khi DUE
ngudn bit dau hodc két thic két néi D2D véi DUE
dich, DUE ngudn guri ban tin thong bao téi SBS dang
quan 1y DUE ngudn. SBS danh ddu trang thai cua cac
kénh trong Np2p®"P (kénh ban khi nhan duwoc ban tin
DUE ngudn bét dau két ndi va kénh trong khi DUE
ngudn két thic két ndi).

e Quakénh diéu khién chung, SBS cap nhat dinh ky cho
DUEs c4c thong tin vé cac BWP dugc danh cho két
n6i D2D. SBS ciing giri bang danh sach cac kénh va
s6 lwong két ndi D2D dang sir dung timg kénh. Dua
trén thong tin dugc cap nhat, DUE nguén thuc hién
viéc chon kénh.

ii. MBS diéu khién truy nhép cho cdc yéu cau két noi
duwong lén cua MUE
e MUE gtii yéu cau két ndi duong 1én t6i MBS.
e MBS cép kénh cho MUE: trong s6 NC kénh, MBS
tudn tu cap kénh con tréng cho MUE.
e MBS phan bé va diéu khién cong suat cho MUE:
- MBS khai tao cap cong suit truyén ti da cho cac
MUE.
- MBS thuc hién u6c luong SINR cia MUE. Néu
SINR vuot nguong SINR_target, MBS giam cong suat
phéat cia MUE nham giam nhiéu dén cac két ndi khac.

iii. SBSdiéu khién truy nhdp cho cdc yéu cau két néi cia

SUE

e SUE gui yéu cau két ndi duong lén toi SBS.

e SBS cip kénh cho SUE: trong s6 NsueBWP kénh, SBS
tuan tu cap kénh con tréng cho SUE.

e SBS phan b6 cong suit phéat cho SUE:

- SBS uéc lugng gia tri nhidu (Imax tolerance) MA
MUE ¢ bién cua viing phi MBS c6 thé chip nhan voi yéu
cau vé ngudng thap nhat cho phép cua SINR cia MUE
(Vthreshold)- Taco:

Pl
=t (3)

I
max_tolerance
- PLR*Ythreshold

V6i PrmaxMYE 13 cONg suét phét t6i da cia MUE. PLg la gia
tri wdc luong suy hao dudng truyén cua MUE ¢ khoang
cach bang ban kinh vang phi. Yepresnoq 12 gid ngudng
SINR tbi thiéu ciia MUE.

- Mai SBS c6 thé u6c luong Nsgs cac SBS 1an can
qua viéc nhan ban tin quang ba dwoc phat tir cAc SBS. Do
mdi SBS cip cho cac DUE hoic SUE mét kénh riéng biét
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trong ving phu cia SBS dé, nén trudng hop xau nhit 1a
mdi SBS c6 thé dang sir dung mot kénh dé cép cho SUE
trung va6i kénh cia MUE. Do vay, SBS uéc lugng mot mic
nhidu t6i da ma mot két ndi trong SBS d6 dugc phép anh
huong dén MUE Ia:

[SBS — Itotal (4)

max NSBS
Véi Nsgs la s6 lugng SBS 1an can véi SBS dang xét

- Trong md hinh nghién ctru, dé SBS giam tai tinh
toan, chling tdi gia thiét 1a SBS khong cap nhat théng tin
vi tri cia SUE va DUE. Do vung phu ctia SBS nho nén gia
tri suy hao dudng truyén tir cac SUE hoic DUE trong SBS
dén MBS c6 thé duoc udce luong la gia tri suy hao tir SBS
dén MBS. Cong suat phat téi da cap cho SUE duoc tinh
nhu sau:

PPUE = 3% * PLypsosps 5)
Véi P.SUE |4 cong suét phét téi da cua SUE, PLuges >ss
1a suy hao duong truyén tir MBS dén SBS.

iv. DUE nguon thiee hién diéu khién truy nhdp bao
gom chon kénh va céng sudt phat cho két néi D2D véi
DUE dich

Khi DUE ngudn mudn thiét 1ap két néi D2D véi DUE dich,
DUE ngudn thyc hién diéu khién truy nhap bao gom viéc
tu quyét dinh chon kénh va cong suét phat.

e DUE nguén chen kénh

- DUE ngudn nhan ban tin phét quang bé tir SBS
dang quan ly DUE ngudn. Ban tin nay chira thdng tin vé
cac BWP dung cho két ni D2D va bang danh sach kénh
Vi thong tin trang thai kénh dang tréng hay da cé két nbi
D2D st dung.

- DUE ngudn do mic ning lugng trén kénh tham
chiéu cac BWP duoc danh cho D2D. DUE ngudn uu tién
chon BWP c6 mirc ning lugng kénh tham chiéu thip nhit.
Sau d6, DUE ngudn doc thong tin vé trang thai cac kénh.

- Néu tit ca cac kénh cia BWP di chon d3 duoc
cac két ndi D2D khéc sir dung, DUE ngudn bo qua BWP
d6 va chon BWP khac c6 gié tri nhiu cao hon. Néu co
kénh dang tréng, DUE ngudn chon kénh dang tréng nay.

- Sau qua trinh chon kénh, DUE ngudn g thong
béo vé kénh di chon 1én SBS.

e DUE ngudn tu chen cong suit phat

- DUE ngudn nhan ban tin quang bé cua cac SBS
1an can va dém sé lugng SBS (Nsgs).

- DUE ngudn udc luong gié tri nhiu c6 thé chap
nhan t6i da Imax tolerance Cia MUE nhu néu trén va tinh gia
tri nhidu do DUE ngudn gay ra c6 thé dugc chap nhan la:

1
IDUE — max _tolerance (6)

NsBs

- DUE nguon uéc lugng suy hao duong truyén
gitra MBS va DUE, va két hop vai gia tri Ipue dé tinh cong
suét phét cua DUE ngudn.
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Thong lugng c6 thé dat dugc cua két ndi D2D phu thusc
vao gia tri SINR do duoc tai thiét bi nhan va tinh bing
cong thace [11]:

CD = Z?]:mlibm ni* Bsubch (7)
Véi Cp 1a thong lugng c6 thé dat duoc ciia mdi két noi
D2D.
Bsuben 12 bang thong ctia mot kénh con
n; 1a hiéu qua phd cia mdi kénh con phu thudc vao mic
SINR do dugc cua két ndi tai thiét bi nhan dugc biéu thi
trong bang 1.
Nsubch 12 tng s6 kénh con dwogc st dung boi mot thiét bi
Théng luong cé thé dat duoc cua két ndi di dong cua MUE
(Cy) va két ndi di dong cua SUE (Cs) ciing dugc tinh
tuong ty nhu cong thic (7). Khi d6, tong thong luong cua
hé thong c6 thé dat duoc s& duoc tinh nhu sau:

CT = CM+ C5+ CD (8)

Bdng 1: Phirong thirc diéu ché va ma héa [11]

Phuong thirc | Ty 1¢ md | Hiéu suat | Gid trj toi
diéu ché hoa pho 1 thiéu SINR
(bps/Hz) | (dB)
QPSK Y 1 3.5
QPSK ¥ 15 6.5
16-QAM Y 2 9
16-QAM % 3 125
64-QAM Y 3 14.5
64-QAM 213 4 16.5
64-QAM % 4.5 18.5

IV. PANH GIA HIEU NANG CUA CAC THUAT
TOAN

Chuing tdi thyc hién md phong mang truyén thong
té bao D2D hdn hop dé phan tich va so sanh hiéu ning cua
cac co ché diéu khién truy nhap vé thong luong hé théng
va tong thong lugng cua ting loai két ndi. Thong sé6 md
phong mang dugc thiét 1ap nhu trong bang 2.

Bang 2: Thong sé mé phéng

Thoéng s6 md phéng Giatri | Ponvi
S6 kénh con trong hé thong 60 Kénh
S0 lugng sector cuia MBS 6 Sector
Tong s6 BWP 6 BWP
Tan s6 song mang 2,5 GHz
Bing thong mdi kénh con 180 kHz
Ban kinh phu séng cua MBS 1000 | m
SO lvgng MUE 50 MUE
Sb luong SBS 50 SBS
Bén kinh phu song cua SBS 100 m
S6 lugng SUE két ndi voéi 5 SUE
mdi SBS
Cdng suat truyén toi da cua 23 dBm
MUE, SUE va DUE
Khoang céch t6i da gitra hai 50 m
DUE
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Chlng téi thyc hién viéc so sdnh hiéu nang cta co ché
diéu khién truy nhap phan tan DAC dé xuét véi hai co ché
diéu khién truy nhap trung tam khac bao gom co ché
Network-Assisted Device-Decided (NADD) [11] va co
ché cap kénh tuan ty (Round Robin - RR). Khéc véi co ché
phan tan DAC dugc dé xuét, co ché NADD thyc hién cac
tinh toan tai MBS va cung cap cho cac SUE va DUE céc
thong tin can thiét dé ra quyét dinh chon kénh. Trong co
ché NADD, MBS tinh toén gia tri cong suat phat téi da cho
cac SUE va DUE dua trén viéc cap nhat do loi cua cac
kénh truyén cua céc thiét bi va mic d6 nhidu téi da cho
phép cua cac két ndi duong 1én cia MUE. Dua trén cac
thong tin duoc nhan tir MBS, cac DUE c6 thé chon kénh
cho két ndi D2D sao cho kénh dwgc chon c6 muc nhidu
thap va cong suét I6n nhat co thé theo mirc @6 chiu nhidu
ciia MUE ddng kénh. Véi co ché cap kénh tuan ty, MBS
nhan yéu cau két ndi tir cac thiét bi va cap kénh tuan tu.
Sau d6 DUE ngudn tinh toan cong suat phat nhu mo ta néu
trén.

Sau khi mét yéu cau két ndi duong lén cua MUE hoic
SUE hoic yéu cau két ndi D2D cua DUE duoc cp kénh
va cong suét phat, gia tri SINR cua két ndi d6 duoc tinh va
dugc &nh xa t6i gid tri hiéu suat phd dé tinh gié tri théng
lwong cua két ndi c6 thé dat dugc. Hiéu qua hoat dong cua
cac co ché diéu khién truy nhap duoc danh gia va so sanh
boi cac két qua thong ké cua tdng thong lugng cua hé
thdng va tong thong lwong cua tirng loai két ndi.
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TAP CHIf KHOA HOC CONG NGHE THONG TIN VA TRUYEN THONG 91



Nguyén Minh Hién, D6 Thanh Dat, Nguyén Nam Hoang, Pham Minh Trién

600
A
~
500} 2T

2 DAC A&7

8 — — —NADD -

e —4+—RR Vd

a 400 -

a i

=] ST 3
-] " - A

2 300} A

o Z]

£ P ¥ =

2 o e

2 200} 17 ¥

8 7 s

E" 5% ~
“Q 7 il

H 100X o~

7 e
0 1
50 100 150 200 250 300 350 400 450 500

7
7
7

750 | //
s DAC "
g 700} — — —NADD Pt
-g —#—RR s
< 650 //
*‘g //
2 600} R e
& - s
w 550 52 >
5 . .
= 3500 s e
0 s
© Z *
£ 450 //
4 - *
400 /// s

7 &
3501 7 v
300

250 300 350 400 450 500
S8 lwong DUE

50 100 150 200

Hinh 5: Théng lwong hé thong

Hinh 2, hinh 3 va hinh 4 tuong tng trinh bay tong
thong lwong cua cac két néi MUE, SUE va D2D khi sé
lwong DUE trong hé théng tir 50-500. Hinh 2 va hinh 3
cho thay tong thong luong cua céc két ndi MUE va céc két
ndi SUE giam khi s6 lugng DUE trong mang ting lén. Ly
do 1a vi khi s lugng két ndi D2D tang Ién (dan téi tong
thong lwong két ndi D2D ting nhu chi ra trong hinh 4),
nhiéu do truyén théng D2D gay ra anh huong toi cac két
ndi MUE va két ndi SUE s& tang 1én. Diéu nay dat ra van
dé rang khi trién khai truyén thong D2D trong mang di
dong, can phai co su gidi han sé luong két ndi D2D dugc
chap nhan sir dung chung phé tan voi cac két néi MUE va
céc két ndi SUE.

Hinh 3 va hinh 4 cho thay co ché NADD c6 thé dat
duoc tong thong lugng cua cac két ndi SUE va két ni D2D
cao hon co ché d& xuit DAC va co ché tuan tu. Ly do la
boi & co ché NADD, MBS nhan théng tin vé trang théi cac
kénh ciia SUE va DUE dé tinh toan va giri danh séch kénh
t6t nhat cho SUE va DUE lya chon. Tuy nhién, do SUE va
DUE c6 thé chon kénh ¢ d6 loi tét va phan bd cong suit
phét cao cling véi c6 nhiéu SUE tai SBS (05 SUE/SBS) va
khi s6 lugng DUE ting 1én, chling s& gay ra nhiéu dong
kénh t6i cac MUE dung chung kénh. Do vay, két qua mo
phong trong hinh 2 cho thay tong thong lugng cia cac két
néi MUE cua co ché NADD tao ra nho hon cua co ché
DAC d& xuit va co ché tuan ty. Didu nay dem lai goi y
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rang trong hé théng mang truyén théng té bao D2D hdn
hop, can c¢6 co ché sir dung chung phé tin phu hop giita
MUE véi SUE va DUE dé quan ly nhidu tac dong tir céc
két ndi SUE va D2D dén céc két néi MUE. Ngoai ra, c6
thé thay thong luong cuia cac két ndi trong co ché DAC dé
XUAt cao hon co ché tuan tu vi & co ché DAC, MBS chon
BWP cho céc két néi D2D véi sy uu tién chon BWP c6
muc nhidu thap. Nho vay, tong thong luong cua cac két
ndi cua co ché DAC cao hon co ché tuan tu.

Hinh 5 trinh bay tong thong lugng hé thdng khi st
dung co ché DAC, co ché NADD va co ché RR Vi sb
lugng DUE trong hé thong bién thién tir 50-500 thiét bi.
C6 thé thay rang do thong lugng cua céc két ndi D2D ting
theo s6 lugng DUE nén tong thong lugng hé thong ciing
tang 1én vi mang sé& phuc vu cac yéu cau két ndi D2D dén
khi tat ca cac kénh dwoc phan bd cho truyén théng D2D
dugc st dung. O co ché cdp kénh tuan ty, MBS cip kénh
cho DUE ngudn nhung khong xét dén nhiéu. O co ché diéu
khién truy nhap phan tan, DUE ngudn dua ra quyét dinh
chon kénh tréng theo mic nhiéu nhim lya chon kénh
truyén cé thé c6 mirc nhidu thap. Do vay, tong thong luong
hé théng cua co ché diéu khién truy nhap phén tan cao hon
co ché tuan ty tir 8 — 10%.

V. KET LUAN

Trong bai bao nay, chung t6i da trinh bay nghién cttu
va d& xuét co ché diéu khién truy nhap phan tan cho mang
truyén thong té bao D2D hdn hop. Trong co ché diéu khién
truy nhap phan tan nay, cac DUE ngudn tu chon kénh va
wde lugng cong suat phat cho két ndi D2D. Ching toi da
phét trién chuong trinh mé phong dé danh gia va so sanh
hiéu ning cua co ché d& xuit vai co ché didu khién truy
nhap tap trung NADD va co ché diéu khién truy nhap tuan
tu. Két qua md phong cho thay co ché DAC dé xuit c6 kha
nang mang dén thong lwong hé thdng cao va giam tai tinh
toan cho cac MBS. Két qua nghién ciru ciing chi ra rang
viéc sir dung chung phé tan sé gitra MUE véi SUE va D2D
la cha d& nghién ciru can duoc tiép tuc thuc hién. Céc
huéng nghién ctu khac bao gdm cac co ché quan Iy va
phan bé tai nguyén dong cho céc két néi D2D giira cac
thiét bi nho trong céc hé théng c6 mat do thiét bi cao ching
han nhu hé théng 10T tng dung cho céc linh vyc nhu néng
nghiép, san xuat céng nghiép v.v...

LOI CAM ON

Cong trinh nay duoc hd tro boi Pai hoc Qubc gia Ha
Noi, thong qua Dé tai QG 19.24 "Piéu khién xung dot
thdng minh trong cac mang di dong hd tro truyén tin tir
thiét bi dén thiét bj ".
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DISTRIBUTED ACCESS CONTROL FOR
HETEROGENEOUS CELLULAR D2D
COMMUNICATIONS NETWORKS

Abstract: Device-to Device commucations known as
D2D communications is the communications between two
devices which was introduced to mobile cellular networks
to enhance network performance and communication
availability between mobile devices. To enhance the
spectrum efficiency, the same frequency spectrum can be
used for traditional cellular communications and D2D
communication. In this case, frequency collisions occur
when cellular and D2D communications use the same
channels. The collisions cause interference between D2D
users and cellular users which degrades the system
performance and QoS of ongoing connections. Therefore,
access control including channel allocation and power
assignment aims at reducing the collision and enhancing
system performance. In this paper, we present a distributed
access control mechanism for heterogeneous cellular D2D
communications networks. In the proposed mechanism,
base stations provide access control to cellular
communications requests whereas devices autonomously
select channels and decide transmission power for D2D
communications. We developed a simulation program to
evaluate the performance of the proposed distribute access
control mechanism, the centralized access control
mechanism NADD [11] and the centralized access control
mechanism using round robin channel alocation.
Simulation results have shown that the proposed
mechanism can provide high system throughput than the
round robin mechanism whereas the computing load of
base stations are reduced comparing with those of
centralized access control mechanisms.

Keywords: Collision control, access control, D2D
communications

TIEU SU CAC TAC GIA

Nguy&n Minh Hién hién dang la sinh vién nam cudi, nganh
Truyén thdng va Mang may tinh, truong Dai hoc Cong nghé, Pai
hoc Quéc gia Ha Nbi. Linh vuc nghién cau vé truyén théng D2D
trong mang di dong.

P56 Thanh Pat hién dang lam viéc tai Tap
doan Viettel. Linh vyc nghién ciu bao gém
truyén thong di dong, xtt Iy video cho cac ing
dung da phuong tién.

93


https://ieeexplore.ieee.org/author/37085993688
https://ieeexplore.ieee.org/author/37085993688
https://ieeexplore.ieee.org/author/37086030280
https://ieeexplore.ieee.org/author/37271608700
https://ieeexplore.ieee.org/author/37271608700
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=9739
https://ieeexplore.ieee.org/document/7059211/
https://ieeexplore.ieee.org/document/7059211/
https://ieeexplore.ieee.org/document/7059211/
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=25
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=25
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=7430378
https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22First%20Name%22:%22Ewaldo%22&searchWithin=%22Last%20Name%22:%22Zihan%22&newsearch=true
https://ieeexplore.ieee.org/document/7053953/
https://ieeexplore.ieee.org/document/7053953/
https://ieeexplore.ieee.org/document/7053953/
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=7693
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=7693
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=7153001
https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22First%20Name%22:%22Mei-Ju%22&searchWithin=%22Last%20Name%22:%22Shih%22&newsearch=true
https://ieeexplore.ieee.org/document/6980076/
https://ieeexplore.ieee.org/document/6980076/
https://ieeexplore.ieee.org/document/6980076/
https://ieeexplore.ieee.org/xpl/RecentIssue.jsp?punumber=5962382
https://ieeexplore.ieee.org/xpl/tocresult.jsp?isnumber=7044619
https://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=%22First%20Name%22:%22Zhuo%22&searchWithin=%22Last%20Name%22:%22Wang%22&newsearch=true
https://ieeexplore.ieee.org/document/7589747/
https://ieeexplore.ieee.org/document/7589747/
https://ieeexplore.ieee.org/document/7589747/
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7580914
https://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7580914
https://ieeexplore.ieee.org/xpl/conhome/6923023/proceeding
https://ieeexplore.ieee.org/xpl/conhome/6923023/proceeding
https://ieeexplore.ieee.org/xpl/conhome/6923023/proceeding

Nguyén Minh Hién, D6 Thanh Dat, Nguyén Nam Hoang, Pham Minh Trién

Nguyén Nam Hoang tét nghiép Tién si chuyén nganh mang va
truyén thong tai Pai hoc Céng nghé Vienna,
Cong hoa Ao. Hién dang cong tac tai Khoa
- bién tir Vién thong, Truong Dai hoc Cong

= nghé, Pai hoc Qudc gia Ha Noi. Linh vuc
% nghién ctu bao gdm mang truyén théng di

dong thé hé méi va mang truyén thong énh

Pham Minh Trién tét nghiép Pai hoc va Thac

si tai Truong Pai hoc Cbng nghé, Pai hoc
Québc gia Ha Noi nganh Bién tir Vién thong
nim 1999 va nam 2003, va Tién si chuyén
nganh Ky thuat Pién tai Pai hoc Quéc gia
Chungbuk, Han Quéc. Hién dang cong tac tai
Khoa Pién tir Vién théng, Truong Pai hoc
Cong nghé, Dai hoc Québc gia Ha Nai.

SO 02 (CS.01) 2021 TAP CHf KHOA HOC CONG NGHE THONG TIN VA TRUYEN THONG 94



