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TOM TAT

Bai bao nay phan tich hiéu nang ctia mdt mang phuwong tién tich hop cam bién,
truyén thong va tinh toan (ISCC) tich hop kha nang thu thap nang lugng RF. Mo
hinh hé théng bao gom nhiéu nguoi dung trén xe bi han ché vé tai nguyén duoc
ghép ndi sit dung co ché¢ NOMA dé chuyén tai cac tac vu cho tram géc gan trén
phuong tién thong qua giao tiép tan xa nguoc. Nguoi dung ap dung chién lugc phan
chia tac vu: mot phan duoc x ly cuc bo béng nang lugng RF thu thap dugc, phan
con lai dugce chuyén dén may chu bién ctuia tram gdc. Chang toi xay dung biéu thirc
dang dong gan dung cho xac suat cam bién va tinh toan thanh céng nhan biét nang
lwong (E-SSCP) bang cach két hop mo hinh héa cam bién, thu thap nang lugng va
do tré. Tiép do, chung t6i nghién ctru anh hudng ctia cac tham s§ chinh dén hiéu

suat hé thong. Két qua mo6 phong xac thue cac phan tich ly thuyét da dé xuat.

Tt khoa: cam bién, truyén thong va tinh toan, mang phwong tién, E-SSCP, thu nang

Iwong REF.

1. MO PAU

Nhiing tién b trong cong nghé mang, ddc biét hwdng dén 6G [1], da thuc day
mang ludi xe cd phat trién nhanh chéng. Bang cach tich hop cam bién, dién toan va thu
thap nang luong RF, cac hé thong nay hd tro cac ing dung nhuw xe tu 1ai va quan ly giao
thong thong minh [2-3]. Tuy nhién, cac tram gdc c6 dinh truyén thong gdp nhiéu rao can
vé chi phi va vung phu song, thuc day sy ndi 1én ctia cac dam may con [4]. Dong thoi,
viéc dam bao cung cdp nang luong lién tuc la rat quan trong. Truyén nang lugng khong
day (WPT) [5] la mét giai phdp, nhung viéc thu ndng lwong thuwong canh tranh voi
truyén dit liéu. D€ giai quyét van dé nay, truyén thong tin va nang lwong khong day
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dong thoi (SWIPT) gitp tang cuong hiéu suat [6]. Bén canh do, truyén thong tan xa
nguoc la mot ky thuat hita hen dé tiét kiém nang lwong. D€ nang cao hon nita dung
luwong hé thong, phuwong thire da truy cap phi truc giao (NOMA) c¢6 thé duoc tich hop.
NOMA cho phép nhiéu ngudi diing chia sé cling mot tai nguyén truyén dan, va st dung
k¥ thuat khit nhiéu lién tiép (SIC) tai may thu dé giai diéu ché va khoi phuc thong tin,
qua d6 cai thién dang ké kha nang truy cap hang loat.

Cac nghién cttu gan day da kham pha cac linh vuc lién quan. Cong trinh [7] da
dé xudt mot bai toan t6i wu hoa két hop cho hé thong ISCC, nham giam thiéu tong do
tré phét sinh tir viéc truyén di liéu gita cac thiét bi, hang doi tinh toan di liéu va xac
thuee blockchain. Ho da giai quyét van dé nay bang thuat todn mang Q sau (DQN) ddi
khang, t6i vu hda dong thoi viéc 1ap lich thoi gian, phan bd kénh va diéu khién cong
sudt. Nghién ctru ciing két hop mot phuong phap phan bé tai nguyén can bang gitta d
tré tinh toan va bao mat. Cong trinh [8] tap trung vao mot lwge d6 phan bé tai nguyén
va toi wu hda quyét dinh manh mé cho mot mang théng nhét cam bién-tinh toan. Trong
[9], cac tac gia da chiimg minh cach bé mét thong minh cé thé cau hinh lai (RIS) 6 thé cai
thién kha nang cam bién, giao ti€p va tinh toan thong qua thiét ké da 16p. Nghién cttu
nay xem xét hai kich ban: may bay khong nguwoi lai (UAV) va mang phuong tién (Internet
of Vehicles - IoV). Mdc du céng nghé tich hgp cam bién, truyén thong va tinh toan rat
htta hen, viéc Gting dung né trong bdi canh mang truyén thong tan xa nguoc két hop
NOMA van chuwa duegc kham phé nhiéu. Nghién cttu ctia chiing t6i tap trung vao viec
tich hop cac ky thuat thu ndng lwong RF, cam bién, truyén thong tan xa nguoc va NOMA
trong mang Dién toan bién di dong trén xe (VMEC) st dung so d6 giam tai mdt phan.

Nhitng doéng gop chinh cua bai bao nay la:

e Chung t6i dé xuat mot mo hinh hé théng VMEC NOMA dua trén néng luwong
RF, cam bién va truyén thong tan xa nguoc, két hop so d6 giam tai mot phan.

e Chung toi phat trién va phan tich mét thudc do mdi, xac sudt cam bién va
tinh toan thanh cong nhan biét nang lwong (E-SSCP), va rat ra biéu thic dang
teong minh gan dang cua no.

e Dé€hiéu rd hon vé hiéu sudt hé thong, chung t6i nghién ctru tac dong cua cac
théng s6 quan trong, bao gom hé s6 phan chia tac vy, hé sd phan xa tan xa
nguoc, van toc xe va cong suat phat, dén hiéu nang hé thong.

Phén con lai ctia bai bao nay duoc t6 chitc nhu sau: Phan 2 mo ta mo hinh hé

thong. Phan 3 trinh bay phan tich hiéu suat. Phan 4 cung cap cac két qua so, va Phan 5
két luan cong trinh ctia chung toi.
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2. MO HINH HE THONG
2.1. M6 hinh h¢ thong va kénh truyén

Chung t6i xem xét mot hé thdng VMEC nhu hinh 1 bao gom N phuong tién (Va)
va mot xe hén hop (P) cung cdp nang luong va dich vu tinh todn st dung co ché truyén
thong tan xa nguoc. Tat ca cac thiét bi dwoc gia dinh c6 mot dng-ten duy nhat va hoat
dodng o ché€ do ban song cong. P 1a mot phuong tién di ddng, duoc tich hop may chu bién
d€ cung cap cac dich vu dién toan. Cac phuong tién cd nang luc tinh toan han ché€ hoac
cac thiét bi IoT trén phuong tién duoc ghép thanh M = N/2 cép (ky hiéu Vi va V. voi

MmN &{L-+ M}) 46 trién khai NOMA. Céc cip nay c6 thé chuyén tai mot phan tac vy bing

cach st dung giao ti€p tan xa nguoc, tan dung tin hiéu RF tir P. Hé s6 kénh truyén cta

lién két hudng tdi (P-Vi) va hudng phan hoi (Vi—P) lan luot la Mo va My  ke{l2,.., N},
Khéng mat tinh tong quat, gia st hé thdng c6 day du thong tin kénh truyén va cac muc
ting d0 loi cong sudt kénh  dwoc sap xép nhu  sau

Il < <R[ <[y [ <|n ?

<...§|h|n|2 <..

2
< A an .
<[ 1 edf b} Hé thong duoc gia
thiét trién khai trong moi treong d6 thi véi van te di chuyén thdp nén hiéu ting Doppler

I (M+1)

duoc bo qua. Cac cap nguoi dung str dung co ché da truy cap phéan chia theo thoi gian
(TDMA). Gia stt, tong thoi gian phuc vu cho N nguoi dung 1a T va khe thoi gian cho moi
cip giéng nhau dugc ky hiéu 1a /.
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Hinh 1. M6 hinh hé thdng mang phuong tién tich hop ISCC dé xuat

Gia st tat ca cac kénh déu doc 1ap va tuan theo phan bé fading Rayleigh dong
nhat. Trong nghién ctru nay, viéc 4p dung phan bé fading Rayleigh nhdam m6 hinh hoéa
dac tinh kénh truyén trong mdi truong do thi mat d¢ cao, noi xay ra hién twong tan xa,
khtic xa va khong c6 duong truyén thang (Non-Line of Sight - NLoS). Méc du cac md
hinh nhu Nakagami-m hay Rician ¢ thé bao phu rong hon cho cac kich ban LoS, gia
thiét Rayleigh cung cdp co so toan hoc thudn loi d€ thiét lap cac biéu thirc giai tich dang
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doéng, dong thoi cho phép danh gia hiéu nang hé thong trong diéu kién lan truyén khac
nghiét nhat. Do d6, ham mat do tich liy (CDF) va ham mat dd xac suat (PDF) ctia d6 loi

2 2
cong suat kénh truyén, Xy _|hfk| _| hbk' , 1an lwot dwoc biéu dién nhw sau:
1)

A @

trong do, A= IE‘(xk) .
2.2. M6 hinh thu nang luong RF

Trong nghién ctu nay, d€ don gian ching t6i st dung md hinh thu nang luong
RF tuyén tinh [9]. Mdc du viéc st dung md hinh nay gitp giam do phtc tap tinh toan
cac biéu thitc toan hoc, nhung nhitng han ché ctia né chwa phan anh duoc hién tuong
bao hoa nang luong 6 mirc cong suat dau vao cao, mét dac tinh ciia mach thu nang luong
RF thuc té€. Do d6, két qua phan tich ¢ day duoc xem la danh gia hiéu nang trong vung

hoat dong tuyén tinh ctia mach thu [10]. Nang luwong thu dwgc tai Vi (k e{m, n}) duwoc
tinh nhu sau:

E. =n1-g)R | hg |2 r=nl-g)R Xz, 3)

trong do6, Po la cong suat phat ctia xe P, n la hé s6 chuyén ddi nang luong (0 <n <1), &
biéu thi hé s6 tan xa nguoc, 0 < &< 1. D& don gian, chung t6i gia thiét cac thiét bi nguoi
dung c6 hé so tan xa nguoc giong nhau va duoc biéu thi la e.

2.3. M6 hinh tin hiéu va cdm bién

Trong mdi khe thoi gian /, tram P phat tin hiéu RF dén cdp nguoi dung tuong
tng. Cap nguoi dung nay nhan, giai diéu ché thong tin, va dong thoi phan xa tin hiéu
vé cho P. Tin hiéu nhan duoc tai P nhu sau:

y:( /Zmzi’o b h, h, + /Z"—S)bnhfnhanx+W,
m n (4)

E(X")=1

tee ky vong; buvab.  {0,1} lan lwot dai dién cho cacbit ditliéu cua Vi va Vi

, E(.) 1a viét tit ctia toan
W~ C./\/(O, 0'2)

Trong do, x la tin hiéu RF goc truyén tir P thoa man
biéu thi d6 nhidu Gauss tring cong (additive white Gaussian noise - AWGN) trung binh

. 2 . x , . e
bang khong voi phuong sai la @ . Ap dung triét nhiéu lién tiép (SIC) tai P, b» dwoc giai
ma trude bang cach xtt Iy tin hiéu ctia b nhu can nhiéu, sau d6 trir di thanh phan caa bx
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da giai ma dé thu dugc bw. Ty s6 tin hiéu trén nhiéu cong nhiéu (SINR) va ty sd tin hiéu
trén nhiéu (SNR) tai P Ian luot duoc viét nhu sau:

L __aX
" oa X2+l
m‘ Y m (5)
_ 2
ym_amxm’ (6)

a‘k
trong do, k , '

Trong hé théng ISCC nay, hiéu suat cam bién duwoc danh gia. Nhan thdy rang &6
chinh xac cam bién cta muc tiéu ting khi téc d¢ di liéu cam bién dat dugc tang, ching
t01 sit dung toc dd cam bién dat duoc lam chi s6 hiéu suat chinh. T8¢ d¢ nay c6 thé dugc
tinh nhw sau:

C, =W log(1+7y,), 7

trong d6, W la bang thong tin hiéu. D€ dam bao dat duoc hiéu suat cam bién can thiét,
toc do nay phai dap ting mot yéu cau thong lwong t6i thiéu (Rmin) [11], tikce la:

C, >R . @)

2.4. M6 hinh tinh toan cuc bo

Ap dung so d6 chuyén tai mot phan, tac vu Li-bit cia mbi nguoi diing dugc chia
thanh hai phan: Mot tac Li=)Lx dugc tinh toan cuc bo tai Vi va phan con lai Le = (1-))Lu
duoc chuyén tai dén P, v6i )la hé sd phan chia tac vy, 0 < )< 1. Gia thiét, nang luong thu
duoc tai Vi duoc st dung dé thuc thi tac vu Li-bit va viéc thuc thi nay duoc tién hanh
song song viéc thuc thi tai P.

Cac mo6 hinh d6 tré va muc tiéu thu ndng leong cho tinh todn cuc bo duoc tinh
toan nhw sau [12]:

TkC — Ck Lkl ,
fu 9)
Ekc =/1Ck(fk)2 Lt (10)

trong do, /biéu thi hé s8 dién dung hiéu dung cua CPU, ¢ va fk lan luot la chu ky CPU
dé tinh toan mot bit va tan s6 chu ky CPU tai Vi, ke{m, n}.

2.5. M6 hinh chuyén tai va tinh toan

Cap nguoi dung Vi va Vi ap dung NOMA va diéu ché thong tin trén tin hiéu RF
va chuyén tai tac vu Li-bit cho P. Thoi gian chuyén tai dén P va do tré tinh todn tai P
dwoc tinh toan nhu sau:
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Cy (11)
Tr:n — CP(LmZ + I‘n2)
fe (12)

Trong do, cr va fr Ian lwot la chu ky CPU dé tinh toan mot bit va tan s6 chu ky CPU tai
p ke{mn}

3. PHAN TiCH HIEU NANG HE THONG

Trong phan nay, ching t6i trinh bay viéc phat trién mot thude do phan tich moi,
la xac suat cam bién va tinh toan thanh cong nhan biét nang luong (E-SSCP), ky hiéu la
V. Viéc danh gia hiéu nang cam bién trong ISCC c¢6 thé dwoc thue hién bf?mg cach s
dung diéu kién rang budc nhu biéu thirc (8). D€ danh gia hiéu nang, chiing toi xem xét
hai diéu kién rang budc. Thit nhat, ndng lwong RF thu dwgc phai du cho viéc tinh toan
cucbd, tec1a Ec = B¢ Th hai, do viéc xtt ly va chuyén tai duoc thuc hién song song nén
T = Max{max (T, T ), max (T, T7) + T, |

m

tong do tré ctia cip nguoi dung V. va Vi 1a

Két hop cac diéu kién nay, E-SSCP duwgc dinh nghia cu thé'la xac sudt nang luong
thu duoc tir mbi ngredi dung du dé thuc thi cuc bg, cam bién thanh cong va céc tac vu
ctia ho dwoc hoan thanh trong do tré hé thong t8i da cho phép Tu nhuw sau:

Y

o =Pr(E, 2E5,E, 2E;,C, 2R

min’Tmax STth)'

(13)

trong d6, v6i cong trinh nay chang t6i thiét lap Tn =7 =T/M | tic 1a cac tac vu phai hoan
thanh trong khe thoi gian dugc phan bd.

Ménh deé 1. Biéu thirc dang tong minh gan dung ctia E-SSCP cho mot cdp nguoi duing
(Vi va Vi) trong hé thong mang xe ISCC duoc xem xét (Yinm) duoc bibu thi nhuw sau:

0, max (T, T, ) >z
o ARG, i, 1

v - TN a2 TET) <, 0>0

> N A R

m g=1 q
Jblnt)Zb, nt, ® Q A
T Q ’%*Z l—Xq - *Z N ¢ ¢
l ze I 1_+ e’ _g e ™, max(Tm,Tn)Sr,<D<Q
Q4, & X (14)
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Ak —M Runin An A, B1 Ym B = V2
= An A, _ [m B, = f
trong doé 77(:I'_‘C"k)POT,7/th1=2W _1,7/th2=2W _1/71h3=2W _1/ a, , a, ,

L. Vi 7 A —b,
Ak — bl — /th1”m b2 _ /th3 Q= _
T, —Tnfn ) a, a, ,cD:max(Aﬂ,Bl,Bz), b, _::max(q),Q)

4 7 4

t, :w X, :cos(2q _17[}
2 Q véi Q 1a hé s6 danh doi gitta do phtec tap va d¢ chinh
xac cua phuong phap tich phan Gaussian-Chebyshev.

Chttng minh: Xem phu luc A.
H¢ qua: Biéu thic dang dong gan dung ctia E-SSCP cho toan bg hé thong mang phuong
tién c6 ISCC duoc xem xét (lPsys) dwoc thé hién nhu sau:

M,N
\Psys = H ‘Ij{m,n}'
m=1,n=M +1 (15)

4. KET QUA VA THAO LUAN

Trong phan nay, chting t6i cung cap cac két qua s vé E-SSCP bang cach st dung
phuong phap mo6 phong Monte-Carlo. Cac thdng s6 mo6 phong duoc st dung nhu trong
Bang 1.

Bang 1. Tham s6 mo6 phong

Ky hiéu Gia tri Ky hiéu Gia tri
Rayleigh Lm, Ln 10 MBits

n 0.75 T 0.1s

P 0.3 M 3

p 0.3 o’ -20 dBm

Cins Cis Cp 2 Po 0-30 dB

fofLf 100 MHz, 100 MHz, R 30 Mbps
1GHz

H 10 W 10 MHz

Q 100 a 2

Hinh 2 minh hoa syt &nh hwdng ctia SNR phat trung binh (7s) va hé s6 phan chia

tac vu (P) 1én hiéu nang hé thong (¥ ) Két qua cho thay ¥ ting ddng ké' khi 70 ting,
do hé thong c6 du nang lugng cho tinh toan cuc b va thoi gian giam tai ciing dwoc rut
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ngén. O ba mic # khéac nhau thi ¥ cao nhét ¢ truong hop # =01 4y thap nhat tai
pP= 0'5. biéu nay la do kha nang tinh toan cuc bd ctia phuong tién con han ché, nén viéc
wu tién giam tai tdc vu vé may chu MEC sé hiéu qua hon so véi xtr ly cuc bo.

1D~TC

Ly thuyét
@ M6 phong p = 0.1
A M6phéng p=0.3
Mb phéng p = 0.5

0 5 10 15 20 25 30
SNR phat trung binh, Yo

Hinh 2. E-SSCP so véi SNR phét trung binh véi hé s6 phan chia tac vu

Hinh 3 minh hoa sy anh huéng ctia ngudng do tré ctia hé thong (7) lén hiéu

nang hé thong (*¥) v6i ba mtc s6 luong cap phuong tién (M) khac nhau. Két qua chi ra
réng Y duoc cai thién dang ké khi 7 tang, do rang budc vé do tré dwoc noi long, cho
phép cac tac vu c6 nhiéu thoi gian hon d€ hoan thanh thanh céng. Nguoc lai, hiéu nang
hé thdng suy giam ro rét khi M tang, vi khi M 16n, cac khe thoi gian bi chia nho, lam thu
hep thoi gian xt ly cho mdi tic vy, dan dén xéc sudt vi pham ngudng tré 7 cao hon.

Ly thuyét
© Mo phong M=2
A Mophéng M=3
W Mo phéng M =4

.05 0.1 0.15
Ngudng d¢ tré cha hé thong, 7

Hinh 3. E-SSCP so véi ngudng do tré ctia hé thong véi s luong cdp phuong tién

Hinh 4 minh hoa sy anh huong ctia d6 dai tac vu (L) 1én ¥ véi ba mirc bang
thong (B) khac nhau. Khi L téng thi ¥ gidm manh vi ltic nay trong cing mot ngudng T
nhung L tang. Diéu nay la hoan toan hop ly, boi khi L ting, hé thong doi hoi nhiéu thoi
gian hon cho cd qua trinh gidm tai va xt ly tinh todn. Va ¢ ba mttc B khac nhau treong
hop B = 10MHz c6 hiéu néng thap nhat ¢ cung cac gia tri L va nguoc lai. Nguyén nhan
la do bang thong hep lam tang dang ké thoi gian truyén tai dit liéu (do t6c d¢ dix liéu
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thap hon), gay ra do tré 1én va lam giam V. Diéu nay khang dinh rang bang thong rong
1a mot yéu t6 then chot dé giam do tré truyén tai va cai thién hiéu nang hé thong.

Ly thuyét
@ Mbphéng B = 10 MHz
M3 phang B = 20 MHz
M3 phéng B = 30 MHz

Do dai tac vu, L <10°

Hinh 4. E-SSCP so v6i do dai tac vu véi bang thong

Hinh 5 minh hoa sy anh huong ctia hé s0 tan xa nguoc (8) lén ¥ véi ba mitc

ngudng téc d6 cam bién (Run) khéc nhau. Két qua cho ta thdy ¥ dat gid tri t3i uu tai
mot diém € cu thé, thé hién sy danh d6i ro rét gitta nang lugng thu duoc (d€ tinh toan
cuc bd) va ceong do tin hiéu tan xa. Khi ¢ qua nho hodc qud 16n, hiéu nang déu suy
giam. Ngoai ra, ¥ suy giam dédng ké khi Ruin ting, vi Ruin dai dién cho yéu cau vé chat
lwong dich vu (QoS) ctia tac vu cam bién. Khi yéu cau nay trd nén khat khe hon (ngudng
Ruin cao hon), khién hé thong sé khé dap ting duwoc dong thoi cac rang bude.

10%¢

Ly thuyét
Méphéng R =10 Mbps

°
A MophongR_, =50 Mbps
m  Mophéng R, =100 Mops

0 0.2 04 0.6 0.8 1

Hé s6 tan xa nguorc, ¢
Hinh 5. E-SSCP so véi hé s6 tan xa nguoc voi ngudng tdc do cam bién
Dé danh gia anh huong ctia van tdc di chuyén, hinh 6 minh hoa hiéu ning ¥
theo SNR phat trung binh (7s) voi ba kich ban, gia st Vm va Ve di chuyén cung chiéu,

trong khi Via va Vr di nguogc chiéu. Ba kich ban van tdc (Ve ViV ) duoc khao sat la (i)

tien V=50km/N Tyong tir hinh 2, ¥ ludn ting khi 7 ting ¢ moi kich ban. Tuy nhién,
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& mot mike 70 8 dinh, kich ban (i) cho ¥ cao nhat, tiép theo la (ii) va (iii) thap nhat.
Diéu nay phan énh tac dong ctia van toc tong ddi. O treong hop (iii), Va di ngureoc chiéu
v6i Ve véi van toc cao lam suy hao duong truyén tang manh, gay suy giam chat luong
tin hiéu. Nguoc lai treong hop (i) va (ii) thé hién su két hop van toc t6i wu hon, lam giam
toc do gia tang khoang cach gitta cac phuwong tién, giap chét luong tin hiéu t6t hon.
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Hinh 6. E-SSCP so v6i SNR phét trung binh v6i van téc phuong tién

Hinh 7 minh hoa m&i quan hé danh déi gitta do phtic tap tinh toan va dd chinh
xac xdp xi khi thay doi hé s6 Q tai mtc Po =15 dB. Két qua cho thay thoi gian tinh todn
tang tuyén tinh theo Q, phtt hop vdi cau trtc biéu thirc xdp xi dudi dang tong hitu han
theo g =1,...,Q do d6 chi phi tinh toan tang xap xi ti 1 véi s6 diém 1ay mau. Nguoc lai,
sai s6 twong d6i giam khi Q tang va c¢6 xu hudng bao hoa: sai s6 giam manh ¢ mién Q
nho (tai Q =20 voi mukc sai s6 khoang 0,14% giam xudng 0,1% tai Q = 40). Sau d6 giam
cham va tién dan dén mdc on dinh khoang 0.09% khi Q > 100. Diéu nay cho thay viéc
tang Q vuot qua ngudng 80 — 100 sé khién cho thoi gian tinh toan tang nhung d6 chinh
xac khong do6i qua nhiéu. Theo d6 nghién cttu ctuia ching t6i lya chon Q = 100 dé€ dam
bao tinh chinh xac xap xi véi thoi gian tinh toan hop ly.
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Hé s6 danh d6i, Q
Hinh 7. M6i quan hé danh do6i gitta d6 phuic tap tinh toan va d¢ chinh xac xdp xi.

Miéc du nghién cttu nay tap trung vao phan tich tham sd cua mo hinh dé xuét,
nhung phan tich dinh tinh cho thay hé thong tich hop NOMA va tan xa nguoc vuot troi
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so vOi cac phuong phap ti€p can truyén thong nhue OMA hay truyén thong chu dong.
Thtt nhat, so véi cac ki thuat OMA (nhu TDMA/FDMA) vén gap han ché vé do tré va
s0 luwong két ndi trong moi treong mat do cao, co ché NOMA cho phép phuc vu nhiéu
phuong tién dong thoi trén cuing tai nguyén, gitip giam dang k& do tré truy cap va ting
hiéu qua phd. Cac nghién cttu gan day [13], [14] cling chi ra rang NOMA cung cap tong
t6c d6 dir liéu va sy can bang hiéu nang-nang lwong t6t hon so véi OMA trong cac mang
5G/6G. Thtt hai, tich hop Backscatter la yéu t6 then chot d€ giai quyét bai toan nang
lwong. Hon nira, viéc tich hop tan xa nguoc gitp hé théng dat dwgc cac tiéu chuin
"Green IoT" bén viing cho mang 6G, nhu duoc chi ra trong [15].

5. KET LUAN

Bai bdo nay trinh bay hiéu nang hé théng VMEC NOMA, tich hgp viéc thu nang
luong RF, cam bién va truyén thong tan xa nguoc vdi co ché giam tai mot phan. Chung
toi da phat trién mot thude do hiéu nang mai 1a E-SSCP va rut ra thanh cong biéu thitc
giai tich dang twong minh cua nd. Cac két qua phan tich va mo phéng da lam ro tac dong
cua cac tham sd quan trong nhu SNR phat trung binh, hé sd phan chia tac vu, van toc xe,
do dai tac vy, bang thong da cung cap nhitng hiéu biét sau sic d€ thiét k& hé thdng. Bén
canh cac két qua ly thuyét, tinh kha thi trién khai thuec t€ ctia hé thong dé xuat cting dwoc
xem xét. Viéc tich hop NOMA va Backscatter trong mo6i truong phuong tién di dong cao
ddi mét véi cac thach thic vé dong bo hoa thoi gian va wéc luong kénh truyén (CSI).
Tuy nhién, vdi sy phat trién ctia cong nghé hién hanh, cac van dé nay hoan toan co thé
duoc giai quyét. Cu thé, van dé dong bd hoa khung truyén dan cho NOMA ¢4 thé duoc
dam bao théng qua cac chuan giao tiép V2X hién dai két hop véi dinh vi GNSS d6 chinh
xac cao [16]. Déi véi thach thiee vé do phtee tap tinh toan ctia SIC va su bién d6i nhanh
cua kénh truyén, nghién cttu [17] da dé xuat ap dung cac thuat toan hoc sau, dé€ wdc
lwgng kénh va phan bd tai nguyén hiéu qua trong thoi gian thue, phtt hop véi nang luc
tinh todn ngay cang manh mé ctia cdc may chu bién trén xe. Trong twong lai chung t6i
sé t0i uu hoa tai nguyén béng cach st dung cdc thuat todn, mé rong kich ban khao sat
vé mdt bao mat hodc tang md hinh da nguoi dung va da may chu MEC. Dac biét, dé
khéc phuc han ché ctia gia thiét don gian héa hién tai, md hinh thu néng lwong phi tuyén
tinh sé duoc ap dung nham phan anh chinh xac hon hiéu suat thuec t€ ciia hé thong.

PHU LUC

Phu luc A: Trong phan nay, ching t6i trinh bay chitng minh Ménh dé 1. Tt cong thic
(13), chung ta co:
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Ménh dé da duoc chiing minh.
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ABSTRACT

This paper analyzes the performance of an integrated sensing, communication, and
computation (ISCC) vehicular network incorporating RF energy harvesting. Our
system model consists of multiple resource-constrained in-vehicle users connected
using non-orthogonal multiple access (NOMA) to offload tasks to a vehicle-
mounted base station via backscatter communication. The users employ a partial
handover strategy: the users harvest RF energy from the base station to execute a
part of the task locally, transferring the remaining portion to the base station server.
Next, we derive an approximate closed-form expression for the energy-constrained
successful sensing and computation probability (E-SSCP) by integrating sensing,
energy harvesting, and delay modeling. Subsequently, we investigate how key
parameters affect the system performance to understand the behavior of the

proposed framework. Finally, simulation results validate our theoretical analysis.

Keywords: sensing, communications and computing, vehicular networks, E-SSCP,

RF energy harvesting.
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