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Introduction
In RAN4#98e meeting, WF [1] on co-existence simulation assumptions for PC2 NR V2X. In this paper, we’d like to provide our simulation results and corresponding analysis.
Discussion
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]Scenario A:
[bookmark: OLE_LINK49]For scenario A, there are two cases which are listed below.
Case1: PC2 NR V2X UE-to- PC2 NR V2X UE
Case2: PC2 NR V2X UE-to- PC3 NR V2X UE
Based on the assumption, the ACS for both PC2 and PC3 UEs are same. Thus, the simulation results for these two cases have no difference. 
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Observation 1: Based on the simulation assumption, the simulation results for both case1 and case2 will achieve the same results.
[bookmark: OLE_LINK50]Therefore, we just simulated the case1 and the simulation results are listed below based on 31dB ACLR and 27dB ACS.
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[bookmark: OLE_LINK39]Figure 1 simulation results for scenario A case1
And the PRR loss can be found in the below table.

Table 1 PRR loss for scenario A case1
	PRR loss
	PC2 NR V2X to NR V2X 
[bookmark: OLE_LINK12]At 150m range for 60km/h
	PC2 NR V2X to NR V2X
At 50m range for 15km/h

	1100Byte
	3.9%
	0.3%



Based on NR V2X co-existence simulation results for case1, the following observations are made:
· For both PRR loss at 50m range for 15km/h and at 150m range for 60km/h, NR V2X UE makes acceptable interference to NR V2X UE victim.
· All the PRR loss is less than 5%.
[bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK59][bookmark: OLE_LINK60]Observation 2: PC2 NR V2X UE can co-existence well with NR V2X system with NR ACLR requirement which is 31dBc for power class 2.
Observation 3: PC2 NR V2X UE can co-existence well with NR V2X system with NR ACS requirement which is 27dB @BW=20MHz for power class 2.
Proposal 1: It’s proposed to specify 31 dBc ACLR requirement for PC2 NR V2X UE.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK40]
Scenario B:
For scenario B, there are two cases which are listed below.
· Case3: PC2 NR V2X UE-to-NR Uu BS
· Case4: NR Uu UE-to- PC2 NR V2X UE
We simulated both case3 and case4. And the simulation results are listed below based on 31dB ACLR and 27dB ACS. 
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[bookmark: OLE_LINK51][bookmark: OLE_LINK52]Figure 2 SINR and Throughput without power control for case3
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Figure 3 SINR and Throughput with power control for case3
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[bookmark: OLE_LINK61][bookmark: OLE_LINK62]Figure 4 Coexistence results for case4 without power control
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Figure 5 Coexistence results for case4 with power control
And the throughput loss and PRR loss can be found in the below table.
Table 2 Throughput loss for PC2 case3
	Throughput loss
	5% tile

	
	without power control
	with power control

	
	26%
	little performance loss



Table 3 PRR loss for PC2 case4
	[bookmark: OLE_LINK8]PRR loss (1100Byte)
	At 150m range for 60km/h

	
	without power control
	with power control

	
	1.4%
	8.6%



Based on PC2 NR V2X co-existence simulation results for case3 and case4, the following observations are made:
· With power control PRR loss at 150m range for 60km/h exceeds 5%, so the performance loss can be observed for NR V2X UE. But it is observed that there is very little performance loss for NR BS in this scenario.
· Without power control the throughput loss at 5%-tile for 60km/h exceeds 5%, so the performance loss can’t be accepted for NR BS. But it is observed that there is only 1.4% PRR loss for NR V2X UE in this scenario.
[bookmark: OLE_LINK69][bookmark: OLE_LINK70]Observation 4: Based on the simulation results for case3 and case4,
· If there is no power control scheme, throughput degradation is unacceptable for victim NR BS. 
· The power control can mitigate the interference from NR V2X UE to NR BS, but at the expense of NR V2X system performance. 
Currently, the procedures of power control have been introduced in clause 16.2 from RAN1’s specification [2]. It’s good to balance the performance and interference for NR V2X system.
Summary
Based on the discussion, all the observations and proposals are listed below:
Observation 1: Based on the simulation assumption, the simulation results for both case1 and case2 will achieve the same results.
Observation 2: PC2 NR V2X UE can co-existence well with NR V2X system with NR ACLR requirement which is 31dBc for power class 2.
Observation 3: PC2 NR V2X UE can co-existence well with NR V2X system with NR ACS requirement which is 27dB @BW=20MHz for power class 2.
Proposal 1: It’s proposed to specify 31 dBc ACLR requirement for PC2 NR V2X UE.
Observation 4: Based on the simulation results for case3 and case4,
· If there is no power control scheme, throughput degradation is unacceptable for victim NR BS. 
· The power control can mitigate the interference from NR V2X UE to NR BS, but at the expense of NR V2X system performance. 
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]References
[1] R4-21032501, Way forward on co-existence simulation assumptions for PC2 NR V2X, CATT
[2] TS 38.213-g40

3GPP
image3.png
cDF

100

CDF of SINR for NR-V2X to NR-BS

w0

0

s

20

[ i vaxagedroncs
| without v2x a ertoance|

0 20

0
SINR (dB)

10

0

E




image4.png
cDF

100

w0

0

s

20

CDF of Throughput for NR-V2X to NR-BS

[ i vaxagedroncs
| without v2x a ertoance|

10
‘Throughput (Mbps)

s

20




image5.png
cDF

100

CDF of SINR for NR-V2X to NR-BS

w0

0

s

20

[ i vaxagedroncs
| without v2x a ertoance|

SINR (dB)

10

20

E




image6.png
cDF

100

w0

0

s

20

CDF of Throughput for NR-V2X to NR-BS

[ i vaxagedroncs
| without v2x a ertoance|

-

_—

10
‘Throughput (Mbps)

s

20




image7.png
PRR

0s

08

07

05

05

04

03

02

01

Victim-NR V2X for licensed band 60km/h 1100Bytes

20 40 60 B0 100 120 140 160 180 200 220 240 260 260
Distance /m

—e—Wihout ad intef
—e— Wi NR UE adfintef




image8.png
PRR

0s

08

07

05

05

04

03

02

01

Victim-NR V2X for licensed band 60km/h 1100Bytes

20 40 60 50 100 120 140 160 180 200 220 240 260 280
Distance /m

—e—With NRUE ad] intef
—e—Without ad) intf




image1.png
PRR

08

06

04

02

victim-NR V2V for PC2 15km/h 1100Bytes

[~ Vit et
| w2y et

50

100

150
Distance (m)

200

250

200




image2.png
PRR

08

06

04

02

victim-NR V2V for PC2 60km/h 1100Bytes

[~ Vit et
| w2y et

50 100 150 200 250
Distance (m)

200




