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Resource allocation technique for next—generation communication system
Seong-Jun Hwang

Department of Smart Robot Convergence and Application Engineering,
Graduate School,

Pukyong National University

Abstract

In this paper, we propose a resource allocation method for the next-
generation communication system. First, we propose a transmission
waveform optimization and multi-node detection technique using
AutoEncoder in a multi-node environment. Unlike conventional human
body communication methods wusing RF signals, devices for signal
modulation are not required using the human body as a medium, which has
the advantage of low power, low cost, and is more secure. In addition,
rather than the existing point-to-point method, we propose a transmission
signal design to reduce interference between transmission signals in a
multi-node environment and a method using AutoEncoder to detect in the
received signal. Third, we propose subcarrier allocation methods for
compressive sensing based MIMO OFDM RadCom(Radar and Communication)
system and analyze the performance to show what kinds of allocation
method is the best for the system. The RadCom is a system which joint
information transmission and Radar function. The proposed allocation
method can show the best performance of Achievable rate and target

estimation to automotive [oT service.
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time (usec)

1% 3. Human body channel impulse response
Time range(us) | A t, t; X, w
0<t <0.025 0.000032 [ 0.00000 | 0.00621 | -0.00097 | 0.00735
0025<t<0.058 |0.00003 |0.02500 | 0.01684 | -0.01225 | 0.00944
0.058 <t 0.00002 | 0.05800 | 0.05610 | 0.00100 | 0.01109
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BLER when N{the number of sensor nodes)=3 and 48 chip period is exploited
10

EEEEEEEE L EEELELE L s SEE Lt LSy

—4— Comentional Linear Detection |
----- DN with TDMA J
-------------------------- —5— DNN with NOMA

c 10°
(1]
@
1071
10
] 4 8 8 10 12 14 16
SNR.(B)

1% 9. BLERs of DNN with TDMA and DNN with NOMA

c|EILEFI when N (the number of sensor nodes)=3 and 16 chip penod is exploited
10

BLER

—&—DNN inFig. 6

-+| | —+—DGCNN with PIC inFig. 7

E2| —&— DGNN with SIG in Fig. 8

F-| = DGNM with SIC and ordering in Fig. 8
I I H T I I

0 2 4 6 8 10 12 14 16 18 20

SNR (cB)

19 10. BLERs of various neural network structures
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Training time
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BLER
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per channel use
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=

-4 H 1 H H H
10 1 I i I i i I 1
] 100 200 300 400 500 600 700 800
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13 11. BLERs of various neural network structures
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3t 1. CRLB, for various subcarrier allocation methods.

CRB,
Equi-space 74.6493
Block-wise 227.1595
Pseudo-random 75.3109

% o H&eA &7 Yall, ¥ 1 o N, =256,M, =M, =4,P =R =41,
Af =100kHz,0? =1 ], 3 support set 7} U= Al 7FA9] th&
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Algorithm 1. Subcarrier allocation method for a given «

1
10 Ny «<—

a
27 Ny <0 for m =1..,M,
31 n, «0

41 Q<0 fori=0,..,N,-1,m =1..,M,

5 Do
6: Moy € Ny +1
7 H™ =H[1:M,,(1:aN,)+aN,(n, -1)]
8: Do

, Lo bik [y &
9: {mt,l}eargmrT?axH [m,l]
10: If Ny < 2l .

t

11: A, <=1+ N.(n, -1
12: A, e N_m‘ NG MeEIN T
13: Q<1
14: End 1f
15: H"[rf,, 11«0

16:  While N <“VNC for any m,

count,m;
t

17:While ny, <N,
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3.7. AlEH oA 47
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