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Introduction
In RAN4#98e meeting, WF [1] on MPR/AMPR simulation assumptions for PC2 NR V2X has been approved. In this paper, we’d like to bring our n47 PC2 AMPR simulation results and corresponding analysis.
AMPR for NS_33
For NS_33, the additional requirements are specified in clause 6.5E.3.4.2 and 6.5E.2.3.1 in TS 38.101-1, which are copied as below.
Table 6.5.3.4.2-1: Additional requirements for "NS_33"
	Protected band
	Frequency range (MHz)
	Maximum Level (EIRP2)
	MBW (MHz)
	NOTE

	Frequency range
	5925
	-
	5950
	-30
	1
	1

	Frequency range
	5815
	-
	5855
	-30
	1
	3

	NOTE 1:	In the frequency range x-5950MHz, SE requirement of -30dBm/MHz should be applied; where x = max (5925, fc + 15), where fc is the channel centre frequency.
NOTE 2:	The EIRP requirement is converted to conducted requirement depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I in [11].
NOTE 3:	Resolution BW is 10% of the measurement BW and the result should be integrated to achieve the measurement bandwidth. The sweep time shall be set larger than (symbol length)*(number of points in sweep) to improve the measurement accuracy.



Table 6.5E.2.2.1-1: Additional spectrum mask requirements for 10MHz channel bandwidth
	Spectrum emission limit (dBm EIRP)/ Channel bandwidth

	ΔfOOB
(MHz)
	10 MHz
	Measurement bandwidth

	 0-0.5
	[]
	100 kHz

	 0.5-5
	[]
	100 kHz

	 5-10
	[]
	100 kHz


In order to meet these additional requirements, AMPR for NS_33 should be specified for PC2 NR V2X UE. The following PC3 requirements can be reused for PC2 AMPR requirements.
When NS_33 is indicated by the network or pre-configured radio parameters for NR V2X UE, the additional maximum output power reduction specified as
	A-MPR = CEIL {MA, 0.5}
Where MA is defined as follows
	MA = A-MPRBase + Gpost connector* A-MPRStep
CEIL{MA, 0.5} means rounding upwards to closest 0.5dB. 
A-MPRBase  and A-MPRStep  are specified in Tables 6.2E.3-1, 6.2E.3-2 is allowed when network signalling value is provided. A-MPRBase is the default A-MPR value when no Gpost connector is declared. The supported post antenna connector gain Gpost connector is declared by the UE following the principle described in annex I in [11]. The A-MPRstep is the increase in A-MPR allowance to allow UE to meet tighter conducted A-SE and A-SEM requirements with higher value of declared Gpost connector.
Proposal 1: current the framework of NS_33 AMPR requirements for power class 3 can be reused for power class 2 NR V2X UE.
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]PC2 AMPR for NS_33 PSCCH/PSSCH
[bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK44]Based on the AMPR simulation assumptions approved in last meeting, an overview for PC2 NS_33 AMPR simulation results can be found as below. The detailed results are attached in the appendix.
Table 1 Overview for PC2 MPR simulation results
	BW
	Fc
	Modulate
	Inner
	Outer

	[bookmark: _Hlk66459688]10MHz
	5860
	QPSK
	10.9608
	15.6444

	10MHz
	5870
	QPSK
	1.2020
	3.1518

	10MHz
	5880
	QPSK
	1.5149
	2.9870

	10MHz
	5890
	QPSK
	1.3558
	3.1635

	10MHz
	5900
	QPSK
	1.2506
	3.3304

	10MHz
	5910
	QPSK
	1.4423
	3.1551

	10MHz
	5920
	QPSK
	1.49
	3.1383

	10MHz
	5860
	16QAM
	11.5181
	15.7444

	10MHz
	5870
	16QAM
	1.4567
	3.3051

	10MHz
	5880
	16QAM
	1.6001
	3.1606

	10MHz
	5890
	16QAM
	1.4280
	3.1395

	10MHz
	5900
	16QAM
	1.3297
	3.1566

	10MHz
	5910
	16QAM
	1.3103
	3.3219

	10MHz
	5920
	16QAM
	1.3392
	3.2175


[bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK35][bookmark: OLE_LINK5][bookmark: OLE_LINK6]It’s observed that current NR V2X UE NS_33 AMPR requirements for PC3 Fc > 5865 can be met based on the PC2 AMPR simulation results.
Table 6.2E.3.2-2: A-MPR for PSSCH/PSCCH by NS_33 (at other carrier frequency)
	Carrier frequency [MHz]
	RB allocations
	A-MPRBase  (dB)
	A-MPRstep (dB)

	
	
	QPSK
	16QAM
	64QAM
	256QAM
	

	5870, 5880, 5890, 5900, 5910, 5920
	Inner
	≤ 3.0
	≤ 5.0
	≤ 6.0
	0.5

	
	Outer
	≤ 4.5
	
	
	

	NOTE 1:	Inner and Outer RB allocations are defined in clause 6.2E.2.1
NOTE 2:	Applicable for Channel Bandwidth = 10 MHz



[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK30][bookmark: OLE_LINK36]Proposal 2: When Fc > 5865, current NR V2X UE NS_33 AMPR requirements for PC3 can be reused for power class 2 NR V2X UE.

For Fc = 5860, the PC2 AMPR requirements for NS_33 can be specified as table 1 according to the simulation results.
Table 1: PC2 A-MPR for PSSCH/PSCCH by NS_33 (at Fc =5860MHz)
	Carrier frequency [MHz]
	Resources Blocks (LCRB)
	Start Resource
Block
	A-MPRBase (dB)

	
	
	
	QPSK/16QAM
	64QAM
	256QAM

	5860
	≥ 10 and ≤ 15
	0
	≤ 25

	
	
	≥ 1 and ≤ 3
	≤ 20

	
	≥ 10 and ≤ 15
	≥ 18 and ≤ 26
	≤6.5

	
	≥ 10 and ≤ 15
	≥ 26
	≤11

	
	≥ 10 and ≤ 15
	≥ 12 and ≤ 14
	≤11

	
	
	≥ 15 and ≤ 17
	≤9.5

	
	≥ 10 and ≤ 30
	≥ 4 and ≤7
	≤ 16.5

	
	
	≥ 8 and ≤ 11
	≤ 13.5

	
	≥ 20 and ≤ 30
	≥ 0 and ≤ 3
	≤ 22

	
	≥ 20 and ≤ 30
	≥ 16
	≤ 11

	
	≥ 20 and ≤ 40
	≥ 12 and ≤ 15
	≤ 13.5

	
	40 and 45
	0 and 1
	≤ 20

	
	
	≥ 2 and ≤6
	≤ 17

	
	
	≥ 7 and ≤ 11
	≤ 14

	
	≥ 50
	≥ 0
	≤ 17

	NOTE 1:	A-MPRstep =1.2 dB is applied for RBstart 0 and 1 and A-MPRstep =0.7 dB is applied for all other RBstart
NOTE 2:	Applicable for Channel Bandwidth = 10 MHz



Proposal 3: When Fc = 5865, the PC2 AMPR requirements for NS_33 can be specified as table 1.

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]PC2 AMPR for NS_33 S-SSB
For Fc > 5865 and Fc = 5860, the PC2 S-SSB AMPR simulation results are shown as below.
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Figure 1 PC2 S-SSB AMPR simulation results for Fc > 5865
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Figure 2 PC2 S-SSB AMPR simulation results for Fc = 5860
According to the simulation results, the NS_33 A-MPR requirements for PC2 S-SSB can be specified as below.
Table 2 the proposed NS_33 AMPR requirements for PC2 S-SSB
	Carrier Frequency (MHz)
	RBStart * 12*SCS
[MHz]
	A-MPRBase (dB)
	AMPRStep (dB)

	5860
	≤1.0
	≤ 25
	0.6

	
	>1.0 and ≤2.0
	≤ 19
	

	
	>2.0 and ≤3.24
	≤ 12
	

	
	>3.24 and ≤3.6
	≤ 10
	

	
	>3.6
	≤ 14
	

	5870, 5880, 5890, 5900, 5910, 5920
	≤1.0
	≤ 7.0
	0.85

	
	>1.0 and ≤1.6
	≤ 6.5
	

	
	>1.6 and ≤2.6
	≤ 5.8
	

	
	>2.6 and ≤3.24
	≤ 4.5
	

	
	>3.24 and ≤4.32
	≤ 5.5
	

	
	>4.32
	≤ 6.5
	



Proposal 4: For S-SSB, the PC2 AMPR requirements for NS_33 can be specified as table 2.
PC2 AMPR for NS_33 PSFCH
For Fc > 5865 and Fc = 5860, the PC2 PSFCH AMPR simulation results are shown as below.

Figure 3 The AMPR region for NS_34 Fc = 5860


[bookmark: OLE_LINK111]Figure 4 The AMPR region for NS_34 Fc > 5865
For the simultaneous PSFCH transmission when NS_33 is indicated by the network or pre-configured radio parameters for NR V2X UE, the NR UE allow the follow A-MPR requirements
Table 3: A-MPR for simultaneous PSFCH by NS_33
	Channel Bandwidth
[MHz]
	Center Frequency
[MHz]
	RB allocation
	A-MPRBase  (dB)
	A-MPRstep (dB)

	
	
	
	0 ≤ NGap / NRB < 0.2
	0.2≤ NGap / NRB < 0.4
	0.4≤ NGap / NRB ≤ 1
	

	10
	5860
	NRB =1
	25
	1.0

	
	
	NRB > 1
	22.0
	

	
	5870, 5880, 5890, 5900, 5910, 5920
	NRB =1
	5.5
	0.8

	
	
	NRB > 1
	16.5
	12
	20
	

	Note 1:	NGap is the gap RB amount between RBstart and RBend for contiguous and non-contiguous allocation simultaneous PSFCH transmission. (NGap = RBend - RBstart)



Proposal 5: For PSFCH, the PC2 AMPR requirements for NS_33 can be specified as table 3.

Summary
Based on the discussion, all the observations and proposals are listed below:
Proposal 1: current the framework of NS_33 AMPR requirements for power class 3 can be reused for power class 2 NR V2X UE.
Proposal 2: When Fc > 5865, current NR V2X UE NS_33 AMPR requirements for PC3 can be reused for power class 2 NR V2X UE as below.
	Carrier frequency [MHz]
	RB allocations
	A-MPRBase  (dB)
	A-MPRstep (dB)

	
	
	QPSK
	16QAM
	64QAM
	256QAM
	

	5870, 5880, 5890, 5900, 5910, 5920
	Inner
	≤ 3.0
	≤ 5.0
	≤ 6.0
	0.5

	
	Outer
	≤ 4.5
	
	
	

	NOTE 1:	Inner and Outer RB allocations are defined in clause 6.2E.2.1
NOTE 2:	Applicable for Channel Bandwidth = 10 MHz



Proposal 3: When Fc = 5865, the PC2 AMPR requirements for NS_33 can be specified as table 1 as below.
	Carrier frequency [MHz]
	Resources Blocks (LCRB)
	Start Resource
Block
	A-MPRBase (dB)

	
	
	
	QPSK/16QAM
	64QAM
	256QAM

	5860
	≥ 10 and ≤ 15
	0
	≤ 25

	
	
	≥ 1 and ≤ 3
	≤ 20

	
	≥ 10 and ≤ 15
	≥ 18 and ≤ 26
	≤6.5

	
	≥ 10 and ≤ 15
	≥ 26
	≤11

	
	≥ 10 and ≤ 15
	≥ 12 and ≤ 14
	≤11

	
	
	≥ 15 and ≤ 17
	≤9.5

	
	≥ 10 and ≤ 30
	≥ 4 and ≤7
	≤ 16.5

	
	
	≥ 8 and ≤ 11
	≤ 13.5

	
	≥ 20 and ≤ 30
	≥ 0 and ≤ 3
	≤ 22

	
	≥ 20 and ≤ 30
	≥ 16
	≤ 11

	
	≥ 20 and ≤ 40
	≥ 12 and ≤ 15
	≤ 13.5

	
	40 and 45
	0 and 1
	≤ 20

	
	
	≥ 2 and ≤6
	≤ 17

	
	
	≥ 7 and ≤ 11
	≤ 14

	
	≥ 50
	≥ 0
	≤ 17

	NOTE 1:	A-MPRstep =1.2 dB is applied for RBstart 0 and 1 and A-MPRstep =0.7 dB is applied for all other RBstart
NOTE 2:	Applicable for Channel Bandwidth = 10 MHz


Proposal 4: For S-SSB, the PC2 AMPR requirements for NS_33 can be specified as table 2 as below.
	Carrier Frequency (MHz)
	RBStart * 12*SCS
[MHz]
	A-MPRBase (dB)
	AMPRStep (dB)

	5860
	≤1.0
	≤ 25
	0.6

	
	>1.0 and ≤2.0
	≤ 19
	

	
	>2.0 and ≤3.24
	≤ 12
	

	
	>3.24 and ≤3.6
	≤ 10
	

	
	>3.6
	≤ 14
	

	5870, 5880, 5890, 5900, 5910, 5920
	≤1.0
	≤ 7.0
	0.85

	
	>1.0 and ≤1.6
	≤ 6.5
	

	
	>1.6 and ≤2.6
	≤ 5.8
	

	
	>2.6 and ≤3.24
	≤ 4.5
	

	
	>3.24 and ≤4.32
	≤ 5.5
	

	
	>4.32
	≤ 6.5
	


Proposal 5: For PSFCH, the PC2 AMPR requirements for NS_33 can be specified as table 3 as below.
	Channel Bandwidth
[MHz]
	Center Frequency
[MHz]
	RB allocation
	A-MPRBase  (dB)
	A-MPRstep (dB)

	
	
	
	0 ≤ NGap / NRB < 0.2
	0.2≤ NGap / NRB < 0.4
	0.4≤ NGap / NRB ≤ 1
	

	10
	5860
	NRB =1
	25
	1.0

	
	
	NRB > 1
	22.0
	

	
	5870, 5880, 5890, 5900, 5910, 5920
	NRB =1
	5
	0.8

	
	
	NRB > 1
	16.5
	12
	20
	

	Note 1:	NGap is the gap RB amount between RBstart and RBend for contiguous and non-contiguous allocation simultaneous PSFCH transmission. (NGap = RBend - RBstart)
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Appendix
1. [bookmark: OLE_LINK19][bookmark: OLE_LINK20]PC2 NS_33 PSCCH/PSSCH
Fc = 5860
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Fc = 5870
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