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Resource Allocation and Pricing in Mobile Edge Computing Networks
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Abstract: Mobile edge computing (MEC) enables mobile devices (MDs) te offload tasks or applications to MEC servers
for processing. As a MEC server consumes local resources when proéessing external tasks, it is important to build a multi-
resource pricing mechanism that charges MDs to reward MEC servers. Existing pricing mechanisms rely on the static
pricing of intermediaries. The highly dynamic nature of tasks makes it extremely difficult to effectively utilize edge-cloud
computing resources. To address this' pr;)blem, we propose a Stackelberg game-based framework in which MEC servers
and an aggregation platforfn (AP) act as followers and the leader, respectively. We decompose the multi-resource
allocation and pricing problem into a set of subproblems, with each subproblem only considering a single resource type.
First, with the unit prices announced by MEC servers, the AP calculates the quantity of resources for each MD to purchase
from each MEC server by solving a convex optimization problem. Then, each MEC server calculates its trading records
and iteratively adjusts its pricing strategy with a multi-agent proximal policy optimization (MAPPO) algorithm. The
simulation results show that MAPPO outperforms a number of state-of-the-art deep reinforcement learning algorithms in
terms of payoff and welfare.

Key words: mobile edge computing (MEC); resource pricing; game theory; deep reinforcement learning; resource allocation

@ kit 1 2022-01-22; & X []: 2022-02-22; SR A [H]: 2022-03-10; csa 7528 HiFi i 8]: 2022-06-28

System Construction &4t &4 99

© EREERREST  hup/iwww.c-s-a.org.en


http://www.c-s-a.org.cn/1003-3254/8754.html
http://www.c-s-a.org.cn/1003-3254/8754.html
mailto:cas@iscas.ac.cn
http://dx.doi.org/10.15888/j.cnki.csa.008754
http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

20224F 55313 5103

1 5%

B85 75 7 5 2 FE RO 0 £ i e 2, S 3 -
VR TR IO RS B4t 4 (MDs) A% 7 6 A2 4 V5 970
O A TR, IRIE AR . R TTAEME . I kB e b
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2: while step<stemmax

3: 4 data buffer D={}
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5 7=(]
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8 TR R, BH) A o 5] -
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Actor®f: 3] 2 - 0.001
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X Soft update 0.01
SRS 0

5 PiRsiR
51 BHKRE

BATHE— D HZA MEC JIRS 2812 > MD 41
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FRALA. 3 3 AN RRIE A B 128, 64 F1 32 MR T,
Ab, actor PIZE AN critic W& #R1E ] ReLU 1E NAT A K&
ELZ MOE BR B, 25 F W2 K A tanh BR B0 B HY
JE AT SRS AR R HAREAL S HOL R 1. AT R RE R
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i LL Bl B AL =2 A7 (quality proportional optimal
pricing, QPOP): FA ¥ AP X4 MEC AR %5 251t
PR EA — R AR R ik E SRS
TEUR T R AR L, () B 9 FE A e 1) T YRR B A (RJ)
1=0). I=07ELr KRG T2 AT EER, HH QPOP %

MADDPG: 4~ MEC IR 55 # #RH A0 8 — A e
s, RAS A (A BT L ASET B A0 b FH B2 05 2 FL2H A, 30
B A& BEIR I Ay, 2205 R B T MEC AR %% 23 (1 B2 U
NG % N7 g

15
—I"
0+
T [
e oy,
& o | N/ \/--- RAP-MAPPO with 2 MEC servers
5 --- RAP-MAPPO with 3 MEC servers
é --- RAP-MAPPO with 4 MEC servers
-10 --- RAP-MAPPO with 5 MEC servers
— MADDPG with 2 MEC servers
15 | — MADDPG with 3 MEC servers
— MADDPG with 4 MEC servers
A — MADDPG with 5 MEC servers
Y 0 25 50 75 100 125 150 175 200
El
Number of episodes
1 AR WSS 2k
5.2 WEE

Kl 1 BT ) RAP-MAPPO 1 MADDPG 7EA
[F] MEC HR %5 #8250~ rliesioth 2. Bl 5 I 2R o B 3
I, MEC Hi 25 2% 11 51 22 Bz b7t e 4678 Rk
ARGsE. BATE LI T MEC IR 8 BTt
IS . B MEC IR 55248 380, 3 P 505 340 i 22
B2 (BT (R SRS X R TE 2 MRS 32 S 808
KIPIRAS 23], X F FE TR BEPIRE S M TE £
IR R, A REIRTF FT22 J5). e Ah, MEC k55 45 1~
12 ihbE S MEC JIR 55 2% FI 3G I FEAR. 1X 2 oA £
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6 45t
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