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Abstract The underlaying communication scheme in 5G cellular network is a very promising resource
sharing scheme, and it is an effective scheme for improving service performance of 5G and reducing
communication load between a cellular link and a device to device (D2D) link. This paper proposes the
algorithm to minimize the resource interference that occurs when performing 5G—based multi—class
service on gNB(gNodeB) and the cooperative priority—based resource allocation scheduling scheme
(CPRAS) to maximize 5G communication service according to the analyzed control conditions of
interference. The proposed CPRAS optimizes communication resources for each device, and it
optimizes resource allocation according to the service request required for 5G communication and the
current state of the network. In addition, the proposed scheme provides a function to guarantee
giga—class service by minimizing resource interference between a cellular link and a D2D link in gNB.
The simulation results show that the proposed scheme is better system performance than the Pure
cellular and Force cellular schemes. In particular, the higher the priority and the higher the cooperative
relationship between UE(User Equipment), the proposed scheme shows the more effective control of

the resource interference.
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SC Core BgNB, UE SINR between gNB and UE
(5GQ)
BUE- UE SINR between UEl and UEjin gNB
i j
EPUE. Energy power for UEl
LMUE} Link resource mode for UvE1Z
lquR UE. Congestion that occurs when uplink to gNB
Congestion that occurs during communication
MUEN UE; between []EJZ and UEJ
PyNB, UE, Packet error for UE in gNB
—— : Cellular Link .
" A Interference value from adjacent cells
----- : D2D Lin
PgNB, UE Priority for UE'S in gNB
Fig. 1. Resource interference between cellular link
and D2D link in 5GC R(JNR UE Target Rate for UEs in gNB

rﬁ

4
E
=
ox
=
o
=
i)
(@
eS|
—
o
o
i
%
A
ik
i
Ho
>

UEl°] T3 AgE A8k &=t UE3+= UEL
O ZHE A3 27 9] dee v "ot o3k &
A= e As7] Hste] B =5 = oNBe dA g

712]3L SINR AR E 4]

7t tntel
oAl WA AE A or dgeii oy 56
Age] VIEAAS] S Mujag HAsetes g

2.2 459 2A=H

o] Aol A 5GCe] gNB/ell= N7Ije| tjulo]~E0]
Ak 7, 15 F Qe A B Fdee
D2D @& AREAFE0] dukar 7Hg st o83k 71
el 56 D2DEAICIA A e 913 $4E9] 27

%9 44 2A5S Table 15} 2ol Ael@},

L= =

Table 1. Parameters of priority scheduling

Notations Descriptions
Rn Resource blocks assigned in gNB
i,j Index for UFEs, 1 < Z,j <N
egNB, UE Resource loss rate between gNB and UE'S
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Table 2. Simulation Parameters

Parameter Value
System Bandwidth 10MHz
Carrier Frequency 2.5GHz
Cellular Layout 10 cells
Cell Radius 100m

Number of UE'S per cell 10,20,30,40,50

€ 0<e<1

J 0<=p=<1

Noise Figure 3dB at gNB, 5dB at UE
EP 20dBm

Number of CUs 10 ~ 50

Number of D2D pairs 2~ 10
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