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Abstract: In the evolution of contemporary communication systems, user experience plays an increasingly vital role, making quality of
experience (QoE) a widely utilized metric that intuitively reflects the end-users’ perception of wireless services. To addresses the access
and allocation problems within Het-CRN in smart home environments with multi-service muli-channel, a QoE-driven wireless resource
allocation scheme is proposed. This scheme combines the improved simple additive weighting (SAW) and analytic hierarchy process
(AHP) method to comprehensively evaluate the user preferences, service requirements, and channel parameters that affect user
experience to obtain the objective and subjective weights of different services and further calculate the comprehensive weighs. In this
scheme, a Markov model is established to describe the Het-CRN system state based on queuing theory. The model can effectively analyze
the behavior under different user loads. Thus, the performance of different access and allocation algorithms can be evaluated by using the
proposed scheme. Numerical results show that the proposed comprehensive weighting method significantly improves the user satisfaction
of different services and significantly improves the quality of user experience compared to the SAW and AHP methods. By analyzing the
performance results in conjunction with the relative standard deviation, it is further demonstrated that the comprehensive weighting
method exhibits higher precision on key performance indicators such as throughput, delay, and rejection rate, and more accurately meets
the actual user needs.
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Table 2 User Decision Access and Allocation Algorithm

FHP BRI S Y BB i

BN (5B BB K O EOR B s

SARFM S X E I TG S = [QLE, 055,056
EH 55 3 E ARG 81 = [ QL1020+, 05T
PRI 25 X IEME G 850 = [ QL5025+, 0551 5
it

3NS5 % AR RLE R Do = [ 1D = [ 1Dge = [ 15
Begin

1. Ny, = BRAW] {FE

2. Nj,. = | N, | ZHIWHE#ES %

3. for ¢ in range(n) do

s QCC s
4. for s in Smp do

5 Best,, = SIS R EE (N, S5 )
6 D = SMAFHE( Best,, | s)

7. Ng,, — = { Best,, |

8 N - =1

9 end for

10. for m in ¢ Sﬁf,, ’ do

11. while N;,,, > 0 and ({53l B 4MHC 45 216255 Best,, ) do
12. Best,, = HFIWARATIE( N, S )
13. end while

14. D, = SFBCfEIE ( Best,, ,m)

15. Ny == | Besty, |

16. Ny, -= 1

17. end for

18.  forbin ‘ S) ° do

19. while N, > 0 and ({53 253 FL 25 /N5 ( Best,, )
o [FHEE A BEL IS5 ( Best,, ) ) do

20. Besty, = WITRMARIE ( N, , S50 )

21. end while

22. Dy = SMBCAEIE( Best,, ,b)

23. N, == | Best,, |

24, Ny, -=1

25. end for

26. end for

End

4 (SESEFTEMERE T

N T AR G VAL A TR I 2 e PRI R s 5
MZ B PSR 8T i PERE B T SCk[ 29 1 it T — 4>
e ¥F 1 R 88 ( performance evaluation system, PES)
PES SR JH T BT [R] BASI AL R 25 RN RE % 4R 15 A5
Wik IFSESELE S PEREIT A S b, 107 ELIE S LA B 24
BCE PR i B 1 BSOS B RCR MR v, B
B Z AT 5 T X BRI R 55 i BRI G247 X
ROSERS A  , WAL X R G F IR T P AT NI 2k

PN IR 28 S5 P AN B 2 P, AT B AL 1 — A B hy 4 1
RIGHPEE R 5

P ST B RO [A]HE BARSS R ik R | T 0 Rk
IR 55 2R A7 IX S50
4.1 EBEREE

15 SU Eidli 9. 2035 IR TR FA 734, RIA AN

P(B,, =b) =;‘T"e’“,b e N (13)
K A, TR 0 A SU BRI E 0450 ; B,, %
JRAE ¢ BIFBRES @ A4S SU BA R a8,
4.2 ZEEE

BRAESS ¢ BIBRRIFF IR BT (55 ¢ — 1 BFBRZE ) 56
A~ SU BB 22w P B Ui AN O ¢, 5B i A SU G247
XRNH U,
4.3 BR&EEZE

Pt , FoRH5 A SU TE ¢ RZIMETE b b S2PriE i
Bl g, SU B A iy A% 5 mT LA 4y S AN 3% 22 14 2o
T2 o5 s AL Bk o R AR L R % AR

FERE AL Rk R, WRAE ¢ i 20T AR I SU B3k
PR B 1% SU BAIN 247 TR IR G2 A2 KN i ik
GAFR/NOEIR R St Rk, il IS B A7 X
BB min(B,, + C,,,U,) |, [RII Al LIAS 2
TE ¢ BFBRAS i A SU BE4a 8l 4%k, 18 D, , &k
XH:

Di’[ = max(O,Bm + Ci.l -U,) (14)

B RA G B T A 15 5, B B Ss
T, HhRAMEE W R RER RN F, RN A
SU 7E ¢ BT ZIfEIE k i Rt i, k08
Pl b, 2)

ke

i

Ff’t=B-10g2(l + (15)

Hip B FoRn] Ao, I « FBREE @ A4 SU 43451
{ETE A AN

Ei,t = i Fi‘(,t (16)
FEERAL B i R oy, — A~ I B PN B ) A% B 14 T 5
FEBAF AR, it B B S BR et i Bl G,
E u' =E.
Gf’ - ]:,I’I"L;,k it (17>
Y Mgty < Ei,t
FH G, FR5 i 4> SU Mt WAESIE T G,
Tk
G = i G, (18)
BBEER p A AR ALE A BAF 52 b X 3 B i D 15

PRI RE o ¢, WS £ A SU SR LA BINTT O,
1



- 230 - S 1[I I IV = 3

38 &

0,.= Z A (19)

b 55 W6 R RE (9 28 SO AR TE AR Fn i R v, B DR s A
PRI T HARE R 2 P 1) 45 18, B 23 BC 25 H
FURIAETE N 25 RE A8 G AT D &7, B T BIGHE Y SAW
2: AHP BERIZEG 245 B[R] 55 %5 18 1Y PP o0 45 23
FRIRK B 1 WU A (538 AT VP43, JF 50 55 1 2
BE WITE ¢« BFBRAEE £ 9755320 Ny o #EI, W] AR 3 3
WL 2 WA 255 BCER T I 5 3 28 B 0 304 ML, M
M, A

K

M =) N (20)

R TR e
S5 BIE F
PRI JH PR TR 0 875 A 5 R
TR Fik 3t h
Y,
d — t=1
th T
SR P B T T B 4 5 B T
B, et
Yo,
T
TR AR TR 00 4E 5 B BOR T B
WAt ikt s

G.

>,
= ret

G

P S BEE 117 E B T B R 2 5
K T A M0, 25N

T
2N
_ t=1

a M -
M sbj,0bj,cop T

(21)

(22)

a/h"

(23)

Qg

(24)

5 RS

5.1 FEXWIZEE

R REREASE T R Re Ay Z D Re B 5%, 7T LA
SE AL G AT 15 | 78 2 T X AR o5 16 AE PN 10 22 Fob AR
55 o XELHR S5 43R N T 15 2E 38 RN i AR
% e E P RRLE i (QoE ) . AT LI fg
ML BIF X 42 it 1 0 e, HAPEAG 4 3 i T
PRSI 56 o D7 BLSEE0 L T2 g L AE 3 g
FimGseh A 5 e, 28 & 5 8 T 2 H PR
PEIESE v A 58 TR ([FiEW 55 258

Ao BEMNLUTHA TS .
1) PERESEHL R L P SE bRk
2) ZEA RGN R
SRR Il S % YN Bl W RN (R S € e 3
PES & & 7AW {5 H 505, 7 Het-CRN RGE05 H
AR S ELBEE AR 3 FIE& 4 iR,
*x3 HESHMIZE

Table 3 Settings of simulation parameters

5 &3 =3
K [EBER V& 20
M SU #ia: 1
Pt SU KT 0.1~2 W
I e RYES 7.4~27.4 dBW

x4 ULESHWEE

Table 4 Setting of operational parameters
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Fig.5 Throughput, delay and packets rejection of Conversational class service versus packet arrival rate under three methods
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Fig. 6 Throughput, delay and packets rejection of Interactive class service versus packet arrival rate under three methods
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Fig. 10  User satisfaction-PU channel-streaming class
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