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Abstract: With the large-scale integration of high-proportion
new energy, the power distribution network services such as
distributed energy regulation and user information collection
pose higher requirements on the communication delay and
energy efficiency. 5G edge computing effectively empowers
the data transmission and processing of the power distribution
network. However, task offloading optimization is still facing
several challenges such as multi-device decision coupling and
multiple quality of service (QoS) metric coupling. Aiming at
differentiated QoS demands of multiple services in the power
distribution network, the energy efficiency optimization problem
and delay optimization problem are respectively established for
energy efficiency sensitive services and delay sensitive services
and a task offloading algorithm based on differentiated QoS
driven and quota price matching is proposed. Specifically, the
long-term stochastic optimization problems are decoupled into
single-slot deterministic problems, and the service type is judged
based on QoS performance deviation. Quota price matching is
leveraged to achieve the many-to-one stable matching between
devices and edge computing servers. The simulation results
prove the performance advantages of the proposed algorithm in
the difference in energy efficiency and delay as well as service

priority awareness.
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task offloading; differentiated QoS of multiple services; service
priority

ESWE: BRLMARASALAD GET 56 & ARk
W 455 R # A, 5700-202141442A-0-0-00)

Science and Technology Foundation of SGCC (Research on
Application Innovation of Power Regulation Business Based on 5G,
5700-202141442A-0-0-00).

OB WA LEIHTRRIE A, A A =
TRV . P E R AR A 55 Xl (5 I AE . RERLSF 4R T
TR . SGII G R AU REIC o 199 H, 7 A58l % i g Ak 2
SR, AR5 E LA I G 2R PRI G . g i
(quality of service, QoS) MEREFEATANG PR - 1T 1) e HEL 1]
2155 22 A QoSTR R, B X REAABURR Y 5 Aisf JE SURR I AL 55
G ST RERL T B SEARAL IR B, B AL R T 22 F K QoS EK B 5
BCAR TN DT AT 55 B4R DL AR E L, A Lyapunovii AL <
TOTBEHLOL Ak Py B PR e PR R, T QoS REfi
ZEE N 55 AL, R LA N DR E 52 3 Rl 55 P e 2%
WA GRS A Z R 2 X —Fe e DEle . A5 R IE T frde
RIEAERERC T AE 2 . L 550 SR 55 R R AR 3

KHEIE: SGRCAM; H&IHHH: L5 2 s5ERk
QoS; kAt

0 3l

[l

BEH o LE BT RE IR iz A, LR A s P
i B 2R 4 R T, T E o S 3 S R
URPESERE AL, AR i AR IR 1) 2 00 BE 2
IR 2% (1 PR I S5 R e Ao SRy DR 3 A U RE IR RO
P A 7y i ) PO R) L2 S S, T
B A B ATARAS DR IRAS A A R AT S Ik 0
&, PR B RAE S AR B S U SRR
s HEA A A CRETRAE . TUATR RO L, e
SRR AR SR AERE 2 AL 55, X E L e
fRIFAE . RERL AR ARR R 20K . SGREMR R 5E
RIFAE R, AR I L I FL 5 B XL



340 SEREEREEN

CERECR R

M H . BLoh, SGRlGHZTR, Eilk “=” Wit
BORAEAGRE S FULE M4 4", 7 52T & sk
IR €y L N ¢ T IV i S B S X AL
HL R 20l 55 f S Ak

R B AR IR AT iR IEA R,
55 EIER A AL B R S G HL I 10 253138 Hh i S e )
MR EARAS L WG ae i d. FTHHRIREER,
W ABAT 55 IR 4 55 A A T A N, BRARIR &
EHREAE R B AL T AT, (RIBEETE . TR, AR
TR SR, W R SGRCH X 20l 55 FERBRKL . i) 4E
ST A 22 AR 55 it (quality of service, QoS)
Ko BRI, THIIN SGHECHL [ 22k 55 3 ST AT 55 12K
PEARATS SR TG 2 2B Pk -

ZWAAYRG TR 1 KA AE

A, SGRCHLMD 54T 55 BT G 2 15 5 Tk
G XERL, RPN A Rl e — AN IRk 55 Ak i
RS I, RS HITARIAR, Hib&gk
AT 55 A RE 52 B A 25 1 52

2) ZQoSTEREFE RS L HE W 221 55 75 I 4EE |
REFE. At 2FQoSTERET ARy T EA 22 k7K. 4R
1M, ZQoSHERETEPRIEAEAEAR SRR JE 1, filn, 3
IR D2 ME T RE, (B 23 3 & mBeFess i .

3) KINL RIS S FEXITC L Il 55 2
SAQoSTF K BT % R MK I RERL . I AE 55 2 3 5 %0 1)
FIAT 55 HI PR AR G . TEtZ AR B fF IR
IR 55 75 AT IR S5 B, AT 55 ISR i Ik T
AR BRI R A

DG C P 3 1ok 7 ELAT i 2 4 T A 2 [ 7 R 1Y)
VERCOC R, AT W SGHCHL M i 2158 AT 55 B 2 00
AL T AR R T % . SCHER[13]36E T 3T —XF
—VCRC A 25 AT 55 A EeALE], DA/ MBS SE S
Hir, LIRS R RS 28 Z MR e it 4R
MM, SCHER[1312R M —XF—VCRED, K% BRI L i
#5552 — VLR T BN 2 B A JOR M B R
Pk o SCHR[ 1417 e 5% 5 0 e Al _E R e e #e e
BC AR S AR R 1) 20— B AL DR BC IR A, BRI
ZRINIAE . bR SCHER 2B I8 T L — B I SE B REFE 1 R
KF B ZQoSTERBIEIRIVFE G, ToIELISGRLH N Z
Al 55 25 AL QoS TR«

Lyapunoﬂtﬂﬁ’l%ﬁ{%%%%mméﬁﬁﬁiﬁﬂﬂ YNZIES
Gy BRI HFERA . 1 AR SIESE LS FEAEXT BAS)
RSB, P BEDLOG Ak IR Ak S A RS T 45
), w4 R S I SR R A . 3

Mk[15]i2 FLyapunoviS (b BLIS 1T T — Ml i A
T AR A 5L 98 SR R IR B, /b
WARGIH . SR, TR 182 QoSTERETR PR IY
HE .

BT EIRPRAR, ASCEEN TR T 22 R QoS fE
KB A SGHCHL M et Sk I vk . B, M2
QoS Akl @l Hk, I Lyapunoviifb e K
IR ML A ) R AR A PR B e MR I R,
Jei A FCAT T U FC S B 1 45 R S5 (8] 1) 22 06—
FROEVLEC . fF BA5 R E T $ 557 78 Re 2 5 i) 4k
25 WSS T R PERE LT . AUy F 2
BB AT

1) 2254 QoSPEREMRE : & X BERU U AN 55 5
P A B AN 5553 3114 R AR L Ak IR RN R A A4k ]
B, R QoSPERE i 25 #EAT L 55 2 H e, IFF EEAH
N A VC EL IR A5 2%, S 25 AL Qo ST RE TS K IR B o

2) WA E RS AR E TS . AR IR LT8R
HEEIVC LA A% -5 Tk S5 IR e AT T kA,
R Z BTG A — R 55 4 P B AT 55 b o, Sl
ANFDE S5 Se AR IR 75 5 IR 55 2% Z [ i 22 X6 — e
VERC.

1 REgiER
1.1 RAREN

K% T 5 G D L
R EEEESES: SR . AGMS . A
IO AR A1 o, SGHE AR e A% R 4
eI 3 0 55 B B SG LT, B
R RS A B0 (7GR, SO e
B S = sy, | o B A BRI 45 2 5 G A

R s
.L%Hfi%%ﬁ

ﬂ%f?} }
o | Dz
7. [E] .f&ﬂ]ﬂ% }ut /

Gt s s

(@mll
)

\\\\‘\ l

>3
| (A it i
Masfega |, 2N
g i .
[$ e ssnir h
USRS

B 1 SGEEMa%itERS

Fig. 1 5G distribution network edge computing scene
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differentiated QoS driven and quota price matching
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Table 2 Energy efficiency and delay performance change with
computing resources under different algorithms (/=80, J=9, p=10)

FHEER/(10" cycles+s™) 1 2 3 4
FriRE % 0.71 0.76 0.82 0.87
HETO 0.39 0.41 0.42 0.44
LDTO 0.48 0.50  0.53 0.55
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