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Tom tat

Mang vo tuyen da truy cdp khong truc giao thu thap nang lwong dap img tt cac
yéu cau vé hiéu sudt nang heong, hiéu sudt phé va dé tin cdy théng tin trong truyén thong
hién dai. Bai bao nay trinh bay két qua nghién cizu mé hinh da truy cdp khdng truc giao
thu thdp nang lirong véi thiét b gay nhieu (EHNOMAwWJ) nham cdi thién hiéu ndng bao
mdt bang phirong phap mé phong Monter-Carlo xac suat ding két néi/bdo mdt va xac
sudt dirng hoat déng cho ca thiét b thu ¢ xa va gan. Cac két quda cho thdy c6 su danh doi
giita do tin cdy va do bao mat. Bai bao con cho thay khi lira chon hé s6 phan chia thoi
gian/cong suat phl hop thi mé hinh nay dat dwoc hiéu ning bao mdt/dg tin cdy toi wu.
Ngoai ra, c4c két qua con cho thdy ton tai cac gidi han vé téc do truyen tin yéu cau/dung
lirong bao mdt dé tranh mat két néi hodan toan va dat dwoc bao mdt hoan toan. Hon nira,
danh hwong cua tinh phi tuyén thu thdp nang lieong dén dg tin cdy truyén thdng/bao mt
thong tin 1a dang ké/nhe.

Tar khoa: mang vo tuyén da truy cap khong truc giao, thiét bj gay nhiéu,
thu thdp nang lwong, xac suat dieng ket noi/bao mat

Abstract

PERFORMANCE ANALYSIS OF ENERGY HARVESTING NON-

ORTHOGONAL MULTI-ACCESS NETWORKS WITH JAMMER

Energy harvesting non-orthogonal multiple access (NOMA) networks effectively
meet the demands for energy efficiency, spectral efficiency, and information reliability in
modern communications. To enhance security performance, this paper studies an energy
harvesting non-orthogonal multiple access model with eavesdropping devices
(EHNOMAwWJ). The paper employs a Monte Carlo simulation method to analyze the
connection/security outage probability and the operational outage probability for both far
and near receivers. The results indicate a trade-off between reliability and security. The
paper further demonstrates that with an appropriate selection of the time/power splitting
factor, this model achieves optimal security/reliability performance. Additionally, the
results reveal that there are limits on the required transmission rate/security capacity to
avoid complete disconnection and achieve full security. Furthermore, the impact of non-
linear energy harvesting on communication reliability/information security is
significant/small.
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1. Giéi thiéu

Trong cac mang v tuyén thé hé mai hién nay, viéc dam bao dudng truyén cho mot
lwong 16n ngudi dung trudc cac thiét bi nghe 1én gap nhiéu thach thac (Ngo va cong su,
2023). Do d6, cac giai phép cai thién hiéu ning bao mat va do tin ciy ciing nhu hiéu qua vé
quang phd va nang luong ngay cang tré nén quan trong hon. Pa truy cép khong truc giao
(NOMA) duoc dé xuat 1a mot giai phap dé cai thién hiéu suét pho 1a cho cac mang 5G (Li
va cong su, 2024; Zang va cong su, 2024; Srinath va cong su, 2023). Bing cach phan phdi
céc muc cong suat khac nhau cho nhimg nguoi dung khac nhau, NOMA c6 thé giai ma
thong tin nguoi ding bang tinh nang khir nhidu lién tiép, diéu nay hira hen s& cai thién hiéu
nang do tin cay hon nita. Ngoai ra, NOMA con c6 thé gilip nang cao hiéu qua sir dung ning
lwong bang cach thu nang lwong tan sé vo tuyén (RF) trong mdi trudng xung quanh. Hién
nay, cac mach thu nang luong (EH) da duoc tich hop thanh céng & nguoi dung 5G/6G
(Halimi va cong su., 2023). Tuy nhién, EH d& dwoc md hinh héa tuyén tinh cho kha ning
diéu khién trong hau hét cac phan tich hiéu niang (Wang va cong su., 2020; Ge va cong su.,
2020; Bouabdellah va cong su., 2019; Gosh va cong su., 2023). Hon nita, bao mat 16p vat
ly (PLS) sir dung tinh chét lan truyén cua cac kénh vo tuyén da dugc chimg minh 1a mot
giai phéap hiéu qua dé cai thién hiéu nang bao mat (Loukil va cong su., 2023; Kasuki va
cong su., 2023). Do d6, PLS cho NOMA duoc hé tro EH da thu hit duoc sy quan tim dang
ke tr ca trong cong nghiép va gidi hoc thuat nhim dap tmg dong thoi cac nhu cau chinh vé
hi¢u nang bao mat va bao mét cao cling nhu hi¢u qud ve nang lugng va quang phd cho cac
mang vo tuyén thé hé tiép theo. Mot trong nhitng k§ thuat PLS hiéu qua dé dam bao viéc
truyén thong an toan la gay nhiéu nhan tao, lam suy yéu viéc nghe Ién c6 chi dich nhung
khéng gay hai cho viéc truyén thdng ctia ngudi ding mong mudn (Zheng va cong su., 2016;
Hu va cong su., 2017). Khao sat cac cong trinh trén, tac gia dé xuat nghién cau hiéu ning
ciia md hinh mang da truy cap khdng truc giao thu thap nang lugng véi thiét bi gay nhiéu.
Luu y rang, bai bao nay nghién ciiu hiéu nang cua hé théng EHNOMAWJ véi k§ thuat thu
thap ning luong phi tuyén tinh (NLEH), day |a nhan t6 ma cac cong trinh trén chua duoc
tinh dén. Phan tich hiéu nang cua mé hinh cho thiy nhiing wu diém cua hé théng do 14 hiéu
nang c6 do tin cay va bao mat cao ciing nhu higu qua vé quang phd va nang luong. Sau day
14 ngi dung chinh cua cong trinh nghién cau nay.

2. M6 hinh h¢ théng

M® hinh hé thing EHNOMAwJ dugc minh hoa nhu hinh 1. M6 hinh nay cho phép
truyén thong dong thoi tr may phat NOMA (A) dén hai may thu NOMA (C va D) dé co
hiéu suét phd cao trong khi thiét bi gay nhiéu dwoc chon (Jj) tir mot nhém thiét bi gay
nhidu J 1am gian doan viéc lay cap thong tin cua thiét bi nghe 1én (E) dé mang lai hiéu
nang bao mat cao. A va Jj ty cap ngudn cho hoat dong caa minh bang cach thu thap ning
luong tir ngudn (B), c6 thé 1a dai phat thanh/truyén hinh c6 cong suat phat cao va 6n dinh
dé nang cao hiéu qua st dung ning luong.

EHNOMAwJ nhur trén ¢6 thé biéu dién duong xudng trong cac mang truyén théng
di dong. A va Jj thu thap nang lugng tur B 12 bo nguon san c6 (vi du: dai phat thanh, dai
phat séng truyén hinh) dé cip ngudn hoat dong. Dbi véi EHNOMAwJ duoc dé xuat, B
truyén ning luong cho A va Jj trong khoang thoi gian o cua khéi truyén T, tic 1a giai doan
1, trong khi A thyc hién lién lac dudng xuéng NOMA téi C va D va bo gay nhiéu dugc
chon Jj trong s6 cac thiét bi gay nhiu J s& gay nhiéu viéc nghe 1én caa E trong phan con
lai cia T, tirc 1a giai doan 2.
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Hinh 1. M& hinh mgng EHNOMAwWJ]

Cac Ky hiéu gba, Jac, Jad Va Qae 1a cac d6 loi kénh gitaBva A, AvaC, AvaD, A
va E, twong ung trong Khi ge; , Gin, Gjt , Gie 1a d loi kénh gitra B va Jj, Jjva C, Jjva D, Jj
va E, tuong wng. Vi gia sir cac kénh fading Rayleigh phang. Do d6, gu vai tr={ba, ac,
ad, ae, bj, jc, jd, je} duoc phan phdi theo ham mil véi gia tri trung binh Ia ¢, =Z{g, }.
Dé tinh dén suy hao dudng truyén, ¢, dugc md hinh hda thanh pd.* trong d6 p la cong
suét pha dinh & khoang cach tham chiéu 1m, di la khoang céch tir may phat dén may thu
twong ing va v la so mii suy hao duong truyén. Luu y rang cac ky hiéu sau day biéu thi
gir = |her|? trong d6 hi 12 hé s6 kénh.

O giai doan 1, B truyén ning lugng vo tuyén cho A va Jj. Do d6, A va Jj tich liy
luong néng luong la Wy = aTBP gou trong do6 P 1a cong suat cua B va g € (0, 1) biéu thi
hiéu suat chuyén d6i nang luong; u ={a,j}. Vi giai doan 2 kéo dai (1-a)7 nén cong suat
truyén thdng ¢ giai doan 2 dugc chuyén doi tir Wy 1a Wy(1-a)7. Theo NLEH (Solanki va
cong su., 2020), cong suit A va Jj tieu thu & giai doan 2 1a

PaP
— ,aPg, <
o - 9., .aPg,, Z:{Agbu ,0,, <O )
Pox ,aPg,, > x € 0,>0
1-a

ﬂaP’ o-Pux , ®=-%_va y 1a ngudng bio hoa cong suit. Didu dang
l-«a 1-a' aP

cha ¥ 1a NLEH rd rang duoc dic trung boi (1). Cu thé hon, NLEH tao ra c6ng suat cua
Agpu, ty 18 tuyén tinh véi cong suat dau vao khi né vuot qua y; mat khéac, cong suat dau ra
ctia N6 b&o hoa & y. Ngoai ra, NLEH tro thanh thu thap nang luwong tuyén tinh khi ¥ 16n
(X — ).

trong do A =
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_ Trong giai doan 2, dudng xuéng NOMA va hoat dong gay nhiéu dugc thuc hign
dong thoi, tac 1a A gtri dong thoi cac ky hiéu (xc va Xq ) voi codng suat phat P, trong biéu
dién NOMA ciia \[5P, X, +,/(1-&)P,x, dén C va D trong khi thiét bj gay nhiéu dugc
chon, cu thé 1a J;, guri tin hiéu gay nhidu x; dé gay nhiu E vai cong suat phét Pj trong d6

E{|xc|2} = E{|xd |2} = E{‘xj ‘2} =1, Xc va xd lan luot 1a cac ky hiéu cua tin hiéu mong muén
ctia C va D. Theo co ché NOMA, C duogc phan bd it ning lugng hon D va do d6, § <0,5.
Do d6:

« Tin hiéu nhan duoc tai C la:

yc:hac<\/@xc+1/(1—5)Paxd)+hjC P X, +&, (2)

e Tin hiéu nhan dugc tai D la:
Yo = (VOPX +[1-8)Px, )+ N JPX 42, (3)

* Tin hiéu nhan duoc tai E la:

ye:hae( 5PaXc +\'(1_5)Paxd)+hje Pij+‘c"e (4)

trong d6 &, 1 N (0,0, ),&, 1 N (0,0,) va & I N (0,0, ) lan lugt la nhiéu cong tai C, D
va E.

Chon thiét bi gay nhiéu J; sao cho n6 gay nhiéu nhiéu nhat trong sé tat ca cac thiét
bi gay nhiéu t6i E. Piéu nay c6 nghia 1a chi s6 j dwoc biéu thi bang j = max 0,.P . Viéc
lwa chon Jj c6 thé dugc thyc hién theo nhicu cach. Vi du: mdi thiét bi gay nhiéu Ji c6 thé
dat p@ dém thoi gian doc lap véi ngudng ty I& nghich véi giePi. Khi d9, Jj la d6i tugng gay
nhicu co thoi gian hét han sém nhat.

2.1. Phét hién tai Cva D:

Bai vi Jj gay nhidu x; dé chi gay can nhidu vao E ma khong gay ton hai dén lién lac
cua C va D, nén may thu mong muon (C va D) c6 thé du doan chinh xac tin hiéu gay
nhicu nay, c6 the duoc hicu la dugc truyen qua khoang trong den C va D (Hu va cong su.,
2017; Zou, 2017). Theo do, C va D co thé triét tiéu hoan toan tin hiéu gay nhicu ra khoi
Yr, CUOI cung tao ra tin hiéu khdng nhiéu.

§, =h, (Japa x, +J(1-5) P, )+gv véi v={c,d} )

Theo §,, C va D phat hién xc va x4 theo nguyén tac phat hién dya trén NOMA. Vi
& <0,5nén C phét hién xq trudc tién bang cach coi X 1a nhidu. Sau d6, C phat hién Xq tir
§. Véi ty I& tin hiéu trén nhiéu cong véi nhidu (SINR) la
d (1_ 5) Pagac

V=L == 6
¢ 0..0P, +o, ©)

Bing cach triét tieu nhidu do xd tao ra, C tiép tuc khdi phuc xc tur
9. = Ve —Ne (1= 3) Px, =, JOP, X +&,. Do do, dua trén §_, C khoi phuc X véi ty 1&
tin hiéu trén nhiéu (SNR) nhu sau:
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pe = 9u0h )
(o)

Trong khi d6, D phat hién Xq bang cach coi X; 1a nhiu. Theo d6, D phat hién x4 truc
tiép tir ¥, voi SINR.

(1_ 6) Pagad

Y =
gadgpa +Gd

(8)

2.2. Phat hi¢n tai E:

Thiét bi nghe 1én khong c6 thong tin vé tin hiéu gay nhiéu x;. Tir d6, dua trén (4), E
thuc hién viéc phat hién x; va xqtheo nguyén tic phat hién dya trén NOMA. Vi §< 0,5, E
phat hién x4 truéc tién bang cach coi X 1a nhidu. Sau d6, E phat hién xq tur

Yo =h, (JEPx, +[1=8)P.x, )+ hy, JPx; + &, Vi SINR Ia

\Pd _ (1_5) Pagae
° g,.0P + 9P, +o,

©)

Bang cach triét tiéu nhidu gay ra boi x4, E tiép tuc phat hién xc tur
J. = Ve — N J(1=8) P,X, =, \[OP, X, +¢,. Theo d6, tuan theo §,, E phat hién Xc véi
SINR la:
oP
po- 9= (g
9P+

Ta thy tir (9)-(10) ring Jj 1am suy yeéu E bang cong suat gay nhiéu Ia gieP; , dieu
nay lam giam déng ke xac suat phat hién thanh cong X va xq tai E va do do, cai thién dang
ké hiéu nang bao mat.

3. Phan tich hiéu ning EHNOMAwJ

Pau tién, phan nay md phong COP/SOP cia EHNOMAwJ. COP duoc xé4c dinh la
kha nang dung lwong kénh dat dugc & may thu mong mudn nhoé hon tde d6 dit liéu muc
tiéu Ro. Trong khi d6, SOP dugc xac dinh 1a kha niang dung lugng kénh thu dugc ¢ thiét
bi nghe Ién nho hon téc ¢ bao mat du phong (Ro -Rs) danh riéng cho viéc nghe 1én trong
d6 R 1a téc do bao mat muc tiéu. Do d6, COP/SOP thé hién d6 tin cay/bao mat cta viéc
truyén tai thong tin.

3.1. D¢ tin cay

Hjéu nang do tin cay duoc dac trung boi COP tai C va D. Khi d6, COP c¢6 gia tri
cang thap thi hiéu nang d6 tin cay cang cao.

* COP tgi F: COP tai D duoc biéu dién duéi dang:
COP, = Pr{(1-a)log, (1+¥§) < R,} = Pr{wj < ¥,| (11)

trong d6 W, =27 _1. H¢ s6 cua (1-a) trudc logarit cua (8) 1a do giai doan 2 dién ra
trong khoang (1-a)T .
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# COP tgi N: Hai sy kién khién C bj mat két ndi nhu sau:

« Su kién dau tién xay ra khi C giai mi xs khdng thanh cong, cu thé la
(1-a)log, (1-¥¢) <R,

« Su kién the hai xay ra khi C giai mid xs thanh cbéng (cu thé la
(1-a)log, (1-W)>R, nhung khdi phuc xc khéng thanh cong (cu thé Ia
(1-a)log, (1-¥¢) <R,

Theo dinh luat xé4c suét tong, COP tai C duoc biéu dién dudi dang

COP, =Pr{(1-a)log, (1+¥{ ) <R,|
+Pr{(1-a)log, (1+¥{)> R, (1-a)log, (1+¥¢) <R} (12)
=1-Pr{w{> ¥, vi2 ¥}

Nhan xét 1: Ca COPc va COPd déu phu thudc vao cac tham sé (Ro, a, P, 6, 1. f),
nghia la C va D c6 thé dat dugc do tin cay mong muon bang céach thiét lap dung cac tham
SO nay.

3.2. Phan tich bdo mqt

Hi¢u nang bao mat dugc bicu dién bang SOP tai E. Theo do, SOP tai E cang thap
thi hiéu nang bao mat cang thap. SOP tai E dugc xac dinh theo cach tuong ty nhu COP
tai C va D. Nhu vay, SOP cua C va D lan lugt dugc dua ra boi:

SOP, =Pr{(1-a)log, (1+¥¢) <R, ~R.}
+F’f{(1—ov)log2 (1+¥!)>R,—R,,(1-a)log, (1+ @] ) <R, - Rs} (13)
=1-Pr{wi=w w2V}
va
SOP, =Pr{(1-a)log, (1+¥¢) <R, R | =Pr{w! <\¥ .} (14)
trong 6 W, = 2% _q,

Nhan xét 2: Ca SOP¢ va SOP4 déu phu thuc vao céc tham s6 (Ro, Rs, a, P, 6, x, J,
p), nghia la C va D co6 thé dat dugc hi¢u qua bao mat mong muon bang cach thict lap ding
cac tham so nay.

4. Két qua va thao luan

Pé minh hoa, ngudi dung dugc dat trong mat phang 2D, véi toa do lan luot nhu
sau: A(10, —10), B(0, 0), C(30, 0), D(45, —10), E(25, 0), J; (10, 5). Céc két qua md phong
duoc trinh bay dé do COP/SOP cuia C va D trong EHNOMAWI theo cac théng sé ky thuat
duogc ap dung trong bang 1, trir khi c6 quy dinh khac.
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Bdng 1. Céc théng sé hoat dong

Tham s Gia tri
Hé s6 phan chia thoi gian o=04
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Cong suét fading & khoang cach tham chiéu 1m p=1072
Cong suét phat cua B P =20 dBW
Cong suat tap am 0c = 04 = 0e =90 dBm
Hé s6 phan chia cong suat 5=0,2
Ngudng bdo hoa cong suat 0 =-20dBW
Téc do dit lieu muc tiéu Ro = 1 bps/Hz
Tdc d6 bao mat muc tiéu Rs= 0,5 bps/Hz
S6 lwong thiét bi gay nhiéu J=5
S6 mii suy hao dwdng truyén 0=27
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Hinh 2. COP/SOP theo cong sudt cia B

Hinh 2 minh hoa COP/SOP theo P (cong suit phét cua B). Két qua nay cho thiy do
tin cay dugc nang cao dang ké (tac 1a COP thap hon) tinh bao mat gan nhu khong doi
(tirc 1a SOP thay d6i rat it) cho ca C va D khi ting cong sut cua B. Diéu nay bt ngudn
tur viéc tang nang lugng thu thap. That vay, nang luong thu dugc cao hon (tic la cong
suit phat cia A cao hon) lam cho C va D nhan duoc tin hiéu mong mudn cua chiing mot
cach dang tin cdy hon. Tuy nhién, nang lugng thu dugc cao hon khong chi lam tang cong
suat phéat cua A ma con tich tu céng suat phat caa Jj, khién E nhan dugc nhiéu hon ca
cdng suét tin hiéu mong mudn va cdng suat gy nhiéu. Do d6, SINR dé E giai ma X Va Xq
thay doi it, cudi cling lam hiéu nang bao mat gan nhu khong d6i. Hon nita, khi cong suat
cua B ting do su gia ting cua ca COP va SOP, nén nay sinh sy danh doi giita do tin cay
va tinh bao mat. Tuy nhién, tinh bao mat thay ddi it trong khi do tin cdy duoc cai thién
dang ké khi B tang cho thay hiéu qua caa hoat dong gay nhiéu trong cac thong tin lién lac
con lai dugc bao mat véi @6 tin cay cao hon.
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Hinh 3. COP/SOP so vdi hé sé phan chia thoi gian a
Hinh 3 minh hoa anh huong ciia hé s6 phan chia thoi gian o dén COP/SOP cua C va
D. Hinh nay cho thay d¢ tin cy tang khi tdng o trong khodng gia tri nho (tac la COP giam
khi tdng o). Hon nita, khi a cao COP bang 1 (mat ket noi hoan toan) khi Ry > — (1 — a) logz
d hoac ¢ >1+R, /log, 5. Ngoai ra, két qua con cho thay, tinh bao mat giam (SOP tang)
khi a ting. R3 rang két qua cho thay c6 su can bang giira bao mat va do tin cay.

! : ____“.._.,.“.“......“...'.......---...I......
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0 ,
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Hinh 4. COP/SOP theo s¢ lirong thiét bi gay nhiéu K
Hinh 4 cho thdy anh huong cua s6 lugng thiét bi gay nhiéu K dén COP/SOP ciia C
va D. Ket qua nay, cho thay tinh hiéu qua cua viéc lya chon thiét bi gay nhiéu dugc de
xuat trong viéc cai thién bao mat thong tin. Hon nira, tinh bao mat duoc cai thién khi tang
K, nhu mong doi.
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Hinh 5. COP/SOP so Véi hiéu nang chuyén doi ning lwong

Hinh 5 minh hoa anh husng cua hi¢u nang chuyén d6i nang lugng B 1én COP/SOP
cia C va D. Hinh nay cho thay do tin cay truyén thong duogc cai thién khi ting B do nang
luong thu hoach ngay cang ting, cudi ciing lam ting cong suit nhan duoc ¢ C va D dé
giai mA X VA Xg dang tin cay hon. Tuy nhién, hiéu qua bao mat hau nhu khong thay doi
khi tang . Diéu nay la do nang luong thu duoc ngay cang tang do tang f8 tich lily ca cong
suat cua tin hiéu mong mudn va tin hiéu gay nhiéu va do d6, SINR dé E giai ma xc va Xq
gan nhu khong doi.
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Hinh 6. COP/SOP so vdi hé sé phan chia cong sudt
Hinh 6 biéu dién anh huong caa hé sb phan chia cong suét 8, dai dién cho phan cong
suit duoc phan bd cho xc, theo COP/SOP cua C va D. Két qua cho thiy d6 tin cay cua D
bi giam thiéu khi ting 8, d6 1a do cong suit dugc phan bd dé truyén xq it hon va giai ma
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truc tiép x4 tai D. Tuy nhién, C trong so dd dé xuit co thé dat dugc COP cao nhét véi mic
t61 uu lya chon & (vi du & =0,2381am cho COP cua C cao nhét trong hinh 6). Diéu nay
la do C phai giai ma xq trude khi giai ma xe. Vi vay, nén chon 8 mét céch t6i wu dé can
bang gitta SINR cho viéc giai m& Xq¢ va SNR cho viéc giai mé Xc. Ngoai ra, 6 cao giy ra
COP bang 1 (hay mét két néi hoan toan) déi véi R, > —(1-a)log,d hodc &> 27/,
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Hinh 7. COP/SOP so véi nguwdng bédo hoa cong sudt

Hinh 7 cho thdy anh huong cua ngudng béo hoa cong suat y dén COP/SOP cua C
va D. Két qua cho thy su cai thién dang ké vé do tin cay khi tang y, d6 1a do ning luong
thu thap ngay cang tang. Ngoai ra, COP bao hoa ¢ mirc x cao vi y cao lam cho b¢ thu
nang luong tré nén tuyén tinh. Tuy nhién, SOP c6 thé duoc tdi uu hoa véi viéc lya chon
y thich hop. Piéu nay la do viéc tang y s& tich tu ca cong suat cua tin hiéu gay nhidu va
tin hiéu mong mudn. Tir 40, E co thé dat dugc SOP tét nhat (mac bao mat kém nhat cho
C va D) bang céch can bang giita cong suat gay nhidu va cdng suat mong muén vai gia
tri t6i wu 1a .

5. Két luan

Bai viét nay dé xuat lra chon thiét bi gay nhidu trong NOMA dugc hd trg EH dé
cai thién hiéu ning vé do tin cay va bao mat ciing nhu hiéu qua vé quang phé va ning
luong cho truyén théng duong xudng. Dé danh gia hiéu ning bao mat/do tin cay bai viét
nay dd mé phong COP/SOP tai cAc may thu & gan va ¢ xa. Két qua da cho thiy khi ting
cdng suat B hiéu nang bao mat thay ddi it trong khi dg tin cay dugc cai thién dang ké.
Tuy nhién, c¢6 sy danh ddi gitra d tin cay va tinh bao mat. Cac két qua con cho thay hiéu
nang bao mat/do tin cay tbi wu voi viéc lua chon & va y phu hop. Ngoai ra, két qua con
cho thay rang tinh phi tuyén cua EH, duoc dic trung boi y, anh hudng dang ké dén d6 tin
cdy cua truyén thong nhung anh huong khong dang ké dén an toan thong tin.
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