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MO PAU
1. Tinh cip thiét ciia dé tai

Tiép theo cac thé hé truyén thong di dong tir 1G-4G, su ra
doi va phat trién ctia mang truyén thong thé hé thir 5 (5G) da mo ra
mot giai doan phat trién méi cua xa hoi trong do két ndi van vat
(Internet of Things) va cach mang cong nghiép 4.0 1a nén tang [1].
Hé¢ théng 5G hién nay dang dugc trién khai ap dung va nghién ciru
phat trién theo 03 hudng;: [8]

> Hudng thir nhat: eMBB (enhanced Mobile Broadband):
Ung dung cung cap bang thong di dong nang cao véi toc do truyén
tai dit liéu 16n. Ung dung nay da dugc trién khai thwong mai héa tir
nam 2019, phuc vu két ndi giita nguoi véi nguoi (Human to Human,
H2H). Téc d6 dir ligu co thé dat 1-2Gb/s.

» Hudng thtr hai: URLLC (Ultra Reliable Low Latency
Communications): Ung dung truyén thong c6 do tré cuc ky thap va
siéu tin cay phuc vu két ndi may voi may (Machine to Machine,
M2M). Ung dung nay hd trg két ndi cac thiét bi dau cudi dic biét
nhu két ndi dén cic phuong tién bay khong nguoi 1ai (Unmanned
Aerial Vehicle, UAV), dén Robot (ngudi may),...Do tré cia URLLC

c6 thé thap t6i 1 ms va yéu cau ty 1& 15i bit (BER) ¢& 107
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»Huong tht ba: mMTC (massive Machine Type
Communications): Ung dung niy ciing thuoc loai M2M song muc
dich hudng dén két nbi véi mot tap hop 16n cac may moc ty dong
phan bd trén mot dién tich han ché (vi du trong mot nha may, phan
xuong). Ky thuat mMTC nhim dén két nbi 10° thiét bi/km® v6i mot
tai nguyén han ché va dap tmg yéu ciu két ndi ngau nhién cia cac
thiét bi.

Hai mg dung URLLC va mMTC la nhiing pha phét trién
tiép sau ciia eMBB va hién dang dugc nhiéu noi tip trung nghién
ctru. Trong khuon khé ctia ludn vin nay, hoc vién di lya chon dé tai
“Nghién ctru k§ thuit truy cip ngiu nhién cho h¢ thdng mMTC”
lam luén van tbt nghiép nham muc dich hiéu dugc co ché hoat dong,
vu nhuge diém coa giao thuc truy cip ngiu nhién SUCRe va
ABCPC, tir 6 ciing nhom nghién ctru dé xuét giao thirc méi dap tmg
nhu cau truy cap ngau nhién cho hé théng mMTC.

2. Téng quan vén dé nghién ctru

Luén van tip trung nghién ctru cac vin d& vé truy cdp ngdu nhién,
truy cap ngau nhién tmg dung trong LTE va truy cip ngau nhién trong
truyén thong 5G. Tiép theo luan van nghién ctru vé hai giao thirc truy

cap ngdu nhién duoc d& xuét trong truyén thong 5G gdbm SUCRe va
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ACBPC. Day 14 2 két qua nghién ciru dwa trén k¥ thust Massive MIMO
tao ra két qua vuot trdi so véi giao thic trong LTE.

3. Muc dich nghién ciru

Tt viée nghién ctru hai giao thitc SUCRe va ACBPC véi nhitng
uu, nhuoc diém khac nhau luan van dé& xuét giao thuc DACB
(Different Access Class Barring).

Phan tich giao thirc DACB théng qua bién dbi giai tich va mé phong.

4. D6i twong va pham vi nghién ctru

Nghién ctru mé hinh 1y thuyét song c6 tiém ning tmg dung cao,
pham vi, gi6i han: cho két ndi tap may 1on.

5. Phwong phap nghién ctru

K¢é thira cac nghién ciru trudc.

Dung cong cu giai tich va mo phong.

6. B6 cuc cia dé tai

Ngoai ph?m m¢ dau, két luan, phu lyc va tai li¢u tham khao, ndi
dung cta luan van gdm 3 chuong:

Chuong 1: Téng quan vé truy cip ngau nhién.

Chuong 2: Giao thuc SUCRe va ACBPC.

Chuong 3: Giao thirc DACB.
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Chuong 1 - TONG QUAN VE TRUY CAP NGAU NHIEN

1.1. Vén d@ truy cp ngiu nhién

Truy cdp ngau nhién 1a hoat dong truy cip mang dé dé nghi
cip duong truyén lién lac ma khong c6 ké hoach dinh trude. Diéu
nay ta thuong thay khi mot nguoi ding suc nhé diéu gi d6 va bAm
may di dong goi dén dbi tac.
1.2. Truy cip ngiu nhién trong LTE
1.2.1. Nguyén tic truy cdp ngdu nhién trong LTE

Trong giai doan phat trién truyén thong 4G, cong nghé LTE

cling da dé xuat giao thirc két ndi may véi may.

Truong hop 1: Khong va cham Truong hop 2: Va cham

HEBOHEE Lifz]s]4]s5]6]

Tép hop pilot trire giao Tap hop pilot trire giao

Hinh 1.1. Minh hoa cac truwong hgp cac UE chon ngau nhién 1 pilot

Chi tiét vé giao thitc truy cap ngdu nhién trong LTE dugc trinh

bay qua 4 budc [6] trong hinh (1.2).



Thiét bj ngudi ding Tram gbe
(UE) (BS)
1. Chon pilot ngau nhién —
<« 2. Phan héi truy cap ngau nhién

3. Yéu cau két ndi vo tuyén >

A

4. Giai quyét tranh chap tap trung

Hinh 1.2. Quy trinh truy cip ngiu nhién trong hé théng LTE [3]
1.2.2. Khdo sdt hig¢u qud ctia giao thic truy cdp ngéu nhién trong LTE
Hiéu qua cia giao thirc truy cip ngau nhién trong LTE duoc

danh gia qua Luu d6 hoat dong dudi day:

S6 Users Inactive =Nu
s v |
86 Users Active = Na, 84 Users va cham,
Iya chon nglu nhién Pilot Np ] truy cfp lai
h
Dém 56 1in truy cjp
&‘i’?‘? mm [ —
tin truy efp
r Y
84 lin truy cép trung binh theo
s User Inactive

Hinh 1.3. Luwu db giao thirc truy cip ngiu nhién trong LTE
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Hinh 1.4. S6 14n truy cép lai cia UE bing giao thirc trong LTE
1.3. Truy cip ngiu nhién trong truyén théng 5G

Trong truyén théng 5G, ki thuat Massive MIMO déng vai
trd quan trong, nd c6 thé cung cap hiéu suét sir dung pho rit cao. Pay
la cong nghé st dung nhiéu anten tai cac tram co s BS dé phuc vu
dong thoi nhidu thiét bi thong qua viée ghép kénh khong gian.

Truyén thong 5G cho phép sb luong thiét bi két ndi 16n tai
mét khu vue nhat dinh tao ra vién canh c6 hang ty thiét bj duoc két
n6i véi nhau trong mo hinh ctia IoT. Pong thoi 5G ¢o thé hd trg cua
nhiéu umg dung va dich vu, trong d6 truyén thong kiéu may mMTC

la mot trong ba dich vu bt 16i.
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Trén co sé ky thuat Masive MIMO cac k¥ thuét vé truy cap
ngiu nhién ciing khong ngimg phat trién. Trong d6, hai giao thirc truy
cap ngau nhién dién hinh dua trén nén tang néi trén 1a SUCRe va
ACBPC dugc trinh bay trong luan van nay. Khac voi giao thirc trong
LTE , SUCRe va ACBPC c6 kha nang phdn gidi va cham, tic 1a chon
mdt UE nao d6 trong cac UE va cham dé tranh lang phi tai nguyén.

Hai giao thirc noi trén s& duoc trinh bay chi tiét & chuong 2
cung nhimg wu nhuge diém cta ching.

1.4 T6m tit chwong 1

Chuong nay di trinh bay mot cach téng quan vé truy cp
ngiu nhién; sy hinh thanh va phat trién ciia truy cap ngau nhién song
hanh cung v&i sy phat trién cta cac thé hé mang di dong tir 1G + 4G
va tiép theo s& 1a mang di dong thé hé 5G.

Chuong 1 di néu ra y nghia, tic dung cua truy cip ngau
nhién dbi voi truyén théng gitta ngudi voi nguoi (H2H), gitta may
voi may (M2M).

Tir nhitng ndi dung & chuong 1 gitp ching ta phan nao do6
hiéu dwoc su hinh thanh va phat trién cta truy cip ngiu nhién; nhiing
loi ich ma truy cap ngﬁu nhién mang lai; nhitng uu, nhugc diém cua
mot sd giao thirc truy cp ngiu nhién di va dang duoc str dung dé tir
do d& xuat giao thirc truy cip ngiu nhién méi hai hoa véi muc dich

st dung.
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Chuong 2 - GIAO THU'C SUCRe va ACBPC

2.1 Giao thirc SUCRe [3]
2.1.1 Téng quan giao thirc SUCRe

Giao thirc SUCRe (Strongest User Collision Resolution) duoc
goi 1a giao thirc phan giai nguoi ding manh nhat hoat dong dua trén
tin hiéu manh yéu cua cac UE va nguyén 1y han ché truy cap. Giao
thirc SUCRe uu tién cac UE c6 tin hiéu manh hon s& duoc cip quyén
phat lai pilot con UE nao yéu hon sé bj tir chdi quyén truy cép.

Giao thurc SUCRe gém ¢6 bdn bude chinh, nhu duoc minh
hoa trong (hinh 2.1). Ngoai ra n6 con cé budc so bd (hay con goi la
bude 0), tirc 1a BS phat tin hiéu dugc dong bo hoa tir mdi UE dé c6

thé uéc tinh do loi kénh trung binh cua UE ddi véi BS.

Buae | | Burge 2 Burde 3 | Burde 4
S = tong (gi)
9=
g3 \ .
23/8 J /
1 T
“ f= 0 O B ¥ a
I:I UE I:I glis Uk D Uk D Uk
R [ | UE, 25 UE UE O
UK UE, @S>t VE | UE,
Céc UE phat pilottirtagp ' BS phat thong tin 1/S. UE co g/S > % phat lai | BS khing dinh cip il nguyén
¢o san. BS udc liugng tong Ciac UE woc tinh gain pilot cimg s6 1D ma cho UE dé truyen théng tin
cac gain kénh co chung pilot kénh cua minh khéng bj va cham

Hinh 2.1. Co ché hoat ddng ciia giao thirc SUCRe [5]
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Hinh 2.2. Minh hoa giai quyét va cham ciia SUCRe [3]

Hinh 2.2 1a mot vi du vé viéc giai quyét va cham giira 2 UE 1a
UE3 va UE6. Dya vao qui tic phan giai nhu trén, UE c6 tin hiéu
manh hon s& gianh quyén phat lai pilot. UE3 c6 tin hiéu yéu hon s&
phai truy cap lai tir dau.

2.1.2 Chi tiét giao thirc SUCRe

Thnsh Nhirmg khdi truy cép ngéu nhién Tinsh  Nhimg khoi truy cép ngau nhién
A . (nhimg 6 mén do) A - (nhimg 6 miu xanh)
—b ) —1
¥ . P 1 1 > . "
Nhimg khoi mang dir ligu Nhirng khoi mang dir ligu
théng thudmg théng thwémg
Thr gian Thoi glan

Hinh 2.3. Minh hoa cho giao thitc SUCRe, trong dé mién tin s6 -

thoi gian dwoc chia thanh cac Kkhoi lién két [3]

2.1.2.1. Bu6c 1: Truy cdp ngdu nhién pilot
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2.1.2.2. Butée 2: Phan héi truy c¢dp ngdu nhién dwoc ma trude
2.1.2.3. Butée 3: Gidi quyét tranh chdp va phat lai pilot
2.1.2.4. Butc 4: Phdn bé cdc pilot tdi dit liéu riéng

2.1.3. So sanh voi giao thirc LTE
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Hinh 2.4. So sanh s6 ln truy cip lai giira giao thirc LTE va
SUCRe
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Bang 2.1. So sanh su khac biét giao thitrc SUCRe va giao thitc LTE

Tiéu chi so sanh LTE SUCRe
S6 lan truy cap lai Cao, tré cao hon Thép, giam tré tot
Phat hién va cham Tap trung tai BS Phat hién tai UE
Giai quyét va cham Khong giai quyét Giai quyét

Hiéu qua vdéi mang ,
Kém hon Tot hon

dong duc

2.2 Giao thirc ACBPC
2.2.1 Tong quan giao thirc ACBPC

Giao thtc ACBPC (Access Class Barring Power Control) la
giao thirc truy cdp ngau nhién dua trén viéc han ché truy cap két hop
v6i kiém soat cong suit, cho phép mdi UE udc tinh c6 bao nhiéu UE
da va cham trén 1 pilot va tir d6 tinh toan hé ) han ché ACB, dé xac
dinh x4c sudt ciing nhu xac dinh duge UE nao duoc phat lai pilot
trong budc tiép theo. Khac vdi SUCRe giao thirc nay mang lai xéc
sudt két ndi cong bang giita cac UE gan va xa tram thu phat qua d6
khong phu thude vao khoang cach.

Co ché hoat dong dugc biéu dién tom tit nhu hinh 2.5

dudi day:
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Buoc 1 | Buroc 2 | Buac 3 Burcre 4
k=3
1/g3
E " ! . /
f/
1/g1 1 I Va
v B 0 - 0
0 v | * s |l X lEg 0 UE,
UE | UE; k O UE; U UE; O
UE, Uk ACB=1k UE UE,
Céc UE lya chon pilot nr tap ' BS nhan cong sudtnhr | UE tao s6 ngau nhién BS cap phat tai nguyén cho
hep c6 sin phat véi cong suat  nhau sé tach dwge so K UE  trong [0,1]. Néu sb ngdu UE khéng va cham
nghich dao kénh ctia minh dimg chung pilot nhién <1/k. UE phat lai
pilot ciing ID

Hinh 2.5. Co ché hoat ddng ciia giao thirc ACBPC [3]

2.2.2. Chi tiét giao thitc ACBPC
2.2.2.1 N¢i dung giao thiece ACBPC
2.2.2.2 Xdc sudt gidi quyét tranh chdp
2.3 So sanh va nhén xét

Muc nay s& mo phdéng dé so sanh vé xac suit giai quyét va
cham cua giao thirc ACBPC va SUCRe. Ngoai ra con khao sat hiéu
sudt cua giao thic ACBPC v6i dé xudt méi. Qua do dua ra mot sb
nhan xét.

St dung phan mém Matlab md phong su truy cip ngau nhién
ctia cac UE théng qua cic quyét dinh phét lai pilot khac nhau cua

moi giao thirc. Tir @6 bi€u dién xac suat giai quy€t va cham ctia cac

7
A

giao thirc nay khi cac UE cung chon chung 1 pilot. Mgt vai tham so
moé phéng cho trong chuong trinh Matlab dwoc cung cip trong bang

2.2 dudi day:
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Bang 2.2. Mt s6 tham s6 mé phéng trong chwong trinh

Tham s6 md phéng Gia trj
Bén kinh cell 250 m
Hé sb suy hao duong di 3.2,3.8
Khoang cach max (dmax) 250 m
Khoang cach min (dmin) 25m
Do 1éch tiéu chuan F ading 10 dB

2.3.1. Khi s6 UE tham gia va cham thay déi
So sanh xac suat giai quyét va cham cta 2 giao thirc ACBPC

va SUCRe. Chung ta tién hanh thay d6i s6 lugng UE 1a K =[2 10 50
100 200 300 400]

So sanh

X&c sudt gidi quyét va cham thanh céng

150 200 250 300 350 400

S0 lwrong ngudi dung khéi hoat/pilot

Hinh 2.6. XAc suit gidi quyét va cham ciia SUCRe va ACBPC

Hinh 2.6 biéu dién xac suat giai quyét va cham cta hai giao
thite SUCRe va ACBPC, ¢ day truc hoanh 1a s UE dang xay va
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cham trén 1 pilot (UE / pilot), truc tung biéu dién xac suat giai quyét
va cham thanh cong.

Nhén xét 1:

% Khi sb lvong UE va cham nhé hon hoic x4p xi bang 90 thi
x4c sudt giai quyét va cham cua SUCRe t6t hon ACBPC. Nguoc lai
v6i s6 luong UE xdy ra va cham 16n hon 90 thi ACBPC mang lai x4c
suét giai quyét va cham tt hon.

% Trong ca 2 truong hop ACBPC c6 xac sut 6n dinh ngay ca
khi mang dong duc. Tuy nhién xac sut giai quyét va cham chi khoang
0.38. X4c suét giai quyét va cham caa SUCRe c6 xu hudng giam vé 0
khi s6 lugng UE/Pilot cang ting. Diéu nay c6 nghia 1a SUCRe kho giai
quyét va cham trong trueong hop mang dong dic hon.

2.3.2 Khi 56 mii mét mdt ciia méi trwong thay doi

Dé khao sat sy phu thudc xac suit giai quyét va cham voi hé

sO mil mat mat ctia hai giao thitxe ACBPC va SUCRe bang cach thay

d6i hé s6 mii mat mat véi 2 trudng hop 12 3.8 va 3.2.

So sanh ' o sinh

o 1] ==

Hinh 2.8. X4c suét giai quyét
va cham ctia ACBPC va
SUCRe khi hé sb mii mat mat
la3.2

Hinh 2.7. Xac suét giai quyét va
cham ciia ACBPC va SUCRe khi

hé s6 mil mat mat 1a 3.8
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Nhén xét 2:

> Truong hop 1 (hé sé mii mat mat 1a 3.8) diém cat vé xéac
suat giai quyét va cham roi vao vi tri xap xi 175 UE/pilot.

> Trudng hop 2 (hé sé mii mat mat 1a 3.2) diém cét vé xéac
sudt giai quyét va cham roi vao vi tri xap xi 90 UE/pilot.

> Nhan thiy tir diém cit trd vé trude hidu qua giai quyét va
cham cia SUCRe t6t hon ACBPC, nguoc lai tu diém cét tré vé sau
ACBPC lai vu thé hon.

Két luan 2:

v V6i hé sb mii mit mat khac nhau, c6 su thay d6i diém cét
vé xéc suét giai quyét va cham giita ACBPC va SUCRe.

v/ Dinh hudng phat trién trong trong lai: Do c¢6 su khac biét vé
hiéu suat hoat dong nén ACBPC s€ dugc uu tién trién khai danh cho
truong hgp mang dong dac hon va thuan tién hon. Vi vay, trong tuong
lai ¢6 thé thiét ké mot quy trinh chuyén di linh hoat giira cac giao thirc
ACBPC va SUCRe tuy thudc vao sé UE khong hoat dong néu thong tin
¢6 san tai BS va xac dinh tai diém cét (s6 UE/pilot) nho hé s6 suy giam
moi trudng,

Quy trinh chuyén dbi giita ACBPC va SUCRe nhu sau:

$o sdnh

1| Ap dung 5o
> {| SUCRe acrc

Ap dums ACBPC

Hinh 2.9. Két hgp SUCRe va ACBPC ning cao xic suit giai

quyét va cham
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» Néu voi s6 UE/pilot va cham nho hon diém cit (bén trai)

thi UE s& duoc wu tién giai quyét va cham theo giao thirc SUCRe.
> Nguoc lai néu s6 UE/pilot va cham 16n hon diém cét (bén
phai) UE s& giai quyét tranh chip theo ACBPC.

2.4 Tém tit chwong 2
Chuong nay trinh bay nhitng ndéi dung goém téng quan vé

giao thuc SUCRe va ACBPC, d6 1a hai giao thirc dd dugc nghién

ctru dé Gmg dung va hé théng truyén thong 5G.
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Chuong 3 - GIAO THUC DACB

3.1. Mo ta giao thirc

Giao thic DACB (Different Access Class Barring) 1a mot dé
xult méi véi cai tién nho dua trén ca giao thire SUCRe va giao thirc
ACBPC nhim ning cao hiéu suat giai quyét va cham hon nhung van
giit duoc on dinh vé mit xac sudt nhu ACBPC (khéng suy giam
manh nhu SUCRe). Giao thitc DACB dwa trén nguyén 1i han ché
truy cap cua UE, quyét dinh UE nao gianh quyén phat lai pilot nhd
cac hé s6 ACB khac nhau (& giao thic ACBPC thi hé s6 han ché truy
cdp ACB giéng nhau véi mdi UE va cham). Viéc tinh toan hé sb
ACB khéc nhau s€ duoc trinh bay & budc 2.

Tuong tu nhu ACBPC co ché hoat dong ciia DACB dugc

biéu dién tom tit nhu gdm 4 pha nhu hinh 3.1:

Burde 1 Buroe 2 Burae 3 Burac 4
5 = thng (gi)
23 . = & ,
s 5 /
el g2 D u :‘f.l. E a
D UKy I:I S UEy S UEs D UE;
= = o g ey
U ]-.l D U l.| 5 D L I-_l S m U }.1 D
Uk Uk UE UE,
Céc UE phat pilot tir tap BS phat ma tirée 1/8. UE chon gid trj 'BS khing dinh cap tai nguyén
c6 sin. BS wéc hugng tong UE nhan duge gid trj thi  gi/S= ACBI ciia minh cho UE khéng bj va cham
céc gain kénh ¢6 cic UE nhan thém gain kénh dé phat lai pilot
¢ chung pilot ciia minh

Hinh 3.1. Co ché hoat ddng ciia giao thirc dé xuiat DACB

3.2 Phin tich giai tich
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C6 thé chimg minh x4c sut phan giai va cham cia DACB
ludn t6t hon ACBPC nhur sau
Vé6i ACBPC: Gia st mdi UE c¢6 k UE chung pilot gidng
nhau (6 pha 2 khi BS thong bao trén duong xudng). Dé giam xéic
sudt va cham cac UE s& dat mot chi s6 ACB bang nhau va gia sir 1 p
(0 < p <1). Piéu nay co6 nghia 1a khi mdi UE gieo mdt s6 ngiu nhién
(phan bd déu tir 0 dén 1), néu s6 ngau nhién nay nhoé hon p, UE duoc
quyén phat lai pilot d& nghi cing s6 ID ctia n6. Néu sb ngau nhién
16n hon p né s& im ling va cho dén nhip truy cip sau. Xéac sut ma
mot UE phat lai pilot ma khong va cham véi k-1 pilot con lai 1a :
P,(1 UE repeat)— (1;) p(1 — pyk-1 3.1)
Biéu thirc trén dién dat t6 hop cac truong hop chi c6 1 UE
phat va k-1 con lai im lang. Néu coi biéu thirc nhu mot ham cua bién

p, c6 thé lay dao ham theo p va dit bang 0

2 = k(1 —kp)(1 = )2 =0 (3.2)
Nghiém p = 1/k thay vao (3.1), cho ta x4c sut phan giai va

cham (khong xay ra va cham) la:
Pomax =k 2(1-1) = (15 (33)
Day chinh 1a két qua nhan duogc ¢ giao thirx ACBPC khi BS

bao trén duong xudng cho cac UE sb lugng k UE chon pilot giéng
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nhau.

O giao thitc DACB, ACB cuia cac UE la khac nhau (vi d0 loi
kénh dén cac UE khac nhau) va gia st 14 py, pa,.....p.. Chi y 1a & day
ta c6 rang budc ), p; = 1.

Chung ta tinh x4c suat phan giai khi chi ¢6 1 UE phat lai con
k-1 UE con lai im lang:

Pp(1UE repeat) = p; (1 — p,)(1 = p3) .. (1 — py) +
p2(1 =p)(1 =p3) ... (1 = Pg-1) +o o+ pr(1—p)(1 -
pz) . (1 — pr-1) (3.4)

Ta chirng minh r@fmg Pp>Ppmax(3) vOi rang budc p>0 va
Yipi=1 (3.5)

Dung phuong phap nhan tir Lagrange va gid su Py, 1a ham 16i
(kiém tra qua mo phong).

Pit Q=P +M(p+p.+...+py) 12 ham ddi tuong. Dé tim cuc
tiéu cua ham ddi tuong ta thyc hién mot s tinh toan:

8€2/3p1 =(1-p2)(1-p3)..(1-px) - p2(1-p3)...(1-px) -...

- px(1-p2) (1-p3)... (1-pii)+A (3.6)
6€/8p, =(1-p1)(1-ps)..(1-px) - pr(1-ps)...(1-pi) -....

- p(1-p1) (1-p3)... (1-pr)+r (3.7)
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6€Y/Spi=(1-p1)(1-p3)--(1-pic1)- pr(1-p2)....(1-p) -
- p(1-p2) (1-p3)... (1-pi))TA (3.k)

0Q/dOA=p1tpy+... Tpx-1=0 (Bk+1)

Lay (3.6) trir di (3.7), ta co:

(P1-p2)(1-p3)...(1-p)  HP1-p2)(1-ps)...(1-pi)+...-(P1-p2)pu(1-
p3)..(1-pit) =0

< (pip2)[2(1-p3)...(1-p)- p3(1-pa)..(1-pi)-...- pi(1-p3)..(1-
Pe)] =0

Phuong trinh trén cho nghiém p, = p;

Lay (3.7) trir di (3.8), ciing co

(P2-p3)(1-p1)(1-pa)....(1-p)t(p2-p3)(1-p)(1-ps)...(1-pi)  -...-
(P1-p2)px(1-p3)..(1-px1)= 0

< (p2rp3)[2(1-p)...(1-p)- p1(1-pa)..(1-pi)-...- pi(1-p3)..(1-
Pe)] =0

Phuong trinh cho nghiém p, = ps

D@ thay 1a phuong trinh(3 k) 1a ddi xmg vong quanh khi thay
pi bang pj (i#) vao phuong trinh 3.i, ta c6 phuong trinh 3.j. Nén
nghiém cta hé thong phai théoa min p,=p,=...=p.. Két hop voi
phuong trinh (3.k+1), ta c6 p;=p,=...=px=1/k. Thay nghi€m vao (3.4)

ta co:



ki(1- i)k_l =(1- i)k_l =Pnax  (3k+2)

Két qua trén cho théy min cua Py la béng Ppmax hodc
P> Ppmax

Két qua ciing dugc kiém chiig bang mo phong trén méy tinh
trinh bay ¢ phan dudi day.
3.3 M6 phéng so sanh

DACB la giao thtrc cai tién tir giao thirc SUCRe va ACBPC.
Muc nay s& khao sat xac suat giai quyét va cham cia giao thirc
DACB v6i ACBPC va SUCRe.

3.3.1. Khdo sdt xdc suét gidi qu;yé't va cham ,
Hinh 3.2 biéu dién két qua so sdnh hi€u qua giai quyét va
cham cua 3 giao thuc DACB, ACBPC va SUCRe. K =[2 10 50 100
200 300 400]
e Trudng hop 1: Véi hé sé mil mat mat 3.8

e Trudng hop 2: Vi hé sb mii mat mét 3.2
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Se sanh
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Hinh 3.2. Xdc suat gidi quyt va Hinh 3.3. X4c suét giai quyét va
cham gitta DACB véi ACBPC, cham gitta DACB véi ACBPC,
SUCRe truong hop 1 SUCRe truong hop 2

3.3.2. Khdo sdt s ln truy cip lai
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548 lugng nguedt ding bét hoat

Hinh 3.4. 86 lan truy cap lai Hinh 3.5. S6 lan truy cap lai
cua DACB va SUCRe truong cua DACB va SUCRe trudng
hop 1 voi hé s6 mil mat mat 1a hop 2 v6i hé sb mii mat mat 1a

3.8 32
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3.4 Tém tit chwong 3

Chuong nay trinh bay mot dé& xuét vé giao thirc mdi - giao
thirc DACB (Different Access Class Barring or Adaptive Access
Class Barring) v6i mot cai tién nho tir giao thitc SUCRe va ACBPC

nham khic phuc han ché cta hai giao thirc nay.

KET LUAN

Giao thtic SUCRe duoc gidi thi€u nam 2017 dugc danh gia
12 mot giao thirc truy cap ngu nhién rat hiéu qua cho mang céc thiét
bi kha dong dac (mMTC, 10" thiét bi/km?). Tuy nhién né ciing duogc
biét 1a giao thirc truy cip ngau nhién rat khong cong bang giira cic
UE. Cac UE 6 gin BS ¢6 lgi thé canh tranh hon. Pong thoi giao thirc
SUCRe ciing t6 ra kém hi€u qua trong trudng hop mang qua dong
duac (10° thiét bi/km?).

Giao thirc ACBPC duogc gidi thidu gin dy (2020) va ciing
duogc trinh bay trong luan van nay nguoc lai ddm bao mot hi¢u sut
truy cap ngau nhién binh déng cho cac UE trong ciing mét té bao, tirc
1a khong phu thudc vao khoang cach cia ching dén BS. Ngoai ra,
ACBPC con mang lai xac suét giai quyét va cham 6n dinh trong kich
ban qua dong duc so véi giao thirc SUCRe, do kha ning giai quyét
va cham tdt hon giao thuc SUCRe v6i mot $6 luong 16n ddi tha canh
tranh va tiéu ton it nang luong hon nhd hiéu qua két ndi cao hon, tuy
nhién xéc suét truy cap thanh cong cta giao thirc ABCPC chi xép xi

36,78 % nén hi€u qua dat dugc ciing chua cao.
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Luan vin ndy da dé xuit mot giao thuc méi 1a giao thuc

DACB duoc phat trién két hop tir ACBPC va SUCRe. Giao thirc nay
c6 tinh linh hoat nham mang lai hiéu qua giai quyét va cham tot hon
ACBPC dong thoi lai cong bang hon SUCRe. Ngoai ra giao thirc
DACB van giir tinh 6n dinh hon SUCRe khi mang tré nén rat dong
dtc. Mic du vay DACB van t6 ra kém hiéu qua hon SUCRe khi
mang khong qua dong duc.

Hudng nghién ciru tiép tuc trong twong lai 1a xdy dung giao
thire két hop duogc ca wu diém cua SUCRe va DACB. Nghia 1a tram
co s khi d6 phai phat hién duoc s6 k UE chon chung mét pilot trong
pha dau tién (ma khong dung phuwong phap phat véi cong suit déao
nguoc hé $6 kénh). Néu sb k duoc bao xuéng cac UE vuot gid tri
ngudng (mang qua dong dic), cac UE tu biét chuyén sang giao thirc
DACB. Néu sé k nhé hon gié tri ngudng cac UE s& xir 1y theo giao
thirc SUCRe.



