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Introduction
In last meetings, the companies provided the MPR/AMPR simulation results for NR V2X UE. All of the MPR requirements have been finalized in RAN4#95e meeting. Parts of AMPR requirements for NS_33 and NS_52 were specified in TS 38.101-1, but there are still some remaining issues which were listed in the WF [1]. 
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]In WF (R4-2008439), A-MPR for PSSCH/PSCCH with NS_52 was not decided.
· In WF (R4-2008440), A-MPR for simultaneous PSFCH for 2 regional regulation were not decided.
· In WF (R4-2008441), A-MPR for S-SSB with NS_33 was not decided.
In this paper, we’d like to discuss these remaining issues and provide the reasonable proposals.
Discussion
A-MPR for PSSCH/PSCCH with NS_52
Referring to the AMPR simulation results [2] proposed by us in figure 1, the regions of bottom left and bottom right corner are restricted by FCC ASEM which is shown in table 1. The ASEM requirements for NS_52 are tighter than the general SEM requirements, especially for the ΔfOOB (0 - 2). Thus, it’s reasonable that the regions of bottom left and bottom right corner need larger AMPR values.
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Figure 1 Region allocation for NS_52 Fc = 5885
Table 1: Additional spectrum mask requirements for 40MHz channel bandwidth (fc = 5885MHz)
	ΔfOOB (MHz)
	Emission Limit (dBm)
	Measurement Bandwidth

	0 - 2
	-32
	100kHz

	2-10
	-36
	100kHz

	10-20
	-38
	100kHz

	20-40
	-43
	100kHz

	40 - 100
	-50
	100kHz


However, in current specification, the requirements are copied below.
Table 6.2E.3.3-1: A-MPR for PSSCH/PSCCH by NS_52
	Carrier frequency(MHz)
	Modulation
	A-MPR(dB)

	
	
	Region 1
	Region 2
	Region 3

	5885
	QPSK
	≤ (10.0 + ΔNote1)
	≤ 8.0
	≤ 5.5

	
	16QAM
	
	≤ 8.0
	≤ 5.5

	
	64QAM
	
	≤ 8.5
	≤ 5.5

	
	256QAM
	
	≤ 8.5
	≤ 6.0

	Note1:	Δ is 0, 3, and 5 for 60kHz, 30kHz, and 15kHz SCS, respectively. 



Where the following parameters are defined to specify valid RB allocation ranges for Region1 and Region2 according to RB allocations:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1 [3].
RBStart,Low = max(1, floor(NRB /3.5))
where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x. 
RBStart,High = NRB – RBStart,Low – LCRB
The RB allocation is in Region 3 if the following conditions are met 
RBStart,Low ≤ RBStart ≤ RBStart,High , and
LCRB ≤ ceil(NRB/3.5)
where ceil(x) is the smallest integer greater than or equal to x. 
An Region 1 RB allocation is the one for which the RB(s) is (are) allocated at the lower or upper edge of the channel with LCRB ≤ floor(NRB*0.2) RBs.
The RB allocation is in Region 2 allocation for all other allocations which are not an Region1 or Region3 allocation.
Considering 40MHz channel bandwidth (NRB=216, SCS=15 kHz as an example), we can easily derive the region allocations according to the equations above.
Table 2: The AMPR regions for NS_52 Fc = 5885
	Channel Bandwidth, MHz
	Carrier frequency(MHz)
	Regions
	A-MPR

	
	
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]RBstart or RBend
	LCRB
	

	40
	5885
	RBstart=0 or RBend=215
	LCRB ≤ 43RBs
	Region 1

	
	
	The RB allocation is in Region 2 allocation for all other allocations which are not an Region1 or Region3 allocation.
	Region 2

	
	
	61≤ RBstart ≤155- LCRB
	LCRB ≤ 62RBs
	Region 3



The key concern about these allocations is the RBstart or RBend in the region 1. Considering the tighter ASEM requirements for NS_52, we can’t use a sharp curve to distinguish region 1 and others. However, there is no smooth transition zone for current AMPR requirements. It seems that the current requirements don’t reflect the ASEM’s regular. It’s proposed to reconsider and specify the region 1 and AMPR value as below.
Observation 1: Considering the tighter ASEM requirements for NS_52, we can’t use a sharp curve to distinguish region 1 and others. However, it’s unreasonable that there is no smooth transition zone for current A-MPR for PSSCH/PSCCH with NS_52.
Proposal 1: It’s proposed to reconsider and specify the region 1 and AMPR value as table 3 and table 4.
Table 3: A-MPR for PSSCH/PSCCH by NS_52
	Carrier frequency(MHz)
	Modulation
	A-MPR(dB)

	
	
	Region 1
	Region 2
	Region 3

	5885
	QPSK
	≤ 15
	≤ 8.0
	≤ 5.5

	
	16QAM
	
	≤ 8.0
	≤ 5.5

	
	64QAM
	
	≤ 8.5
	≤ 5.5

	
	256QAM
	
	≤ 8.5
	≤ 6.0

	



Table 4: The AMPR regions for NS_52 Fc = 5885
	[bookmark: OLE_LINK12]Channel Bandwidth, MHz
	Carrier frequency(MHz)
	Regions
	A-MPR

	
	
	RBstart or RBend
	LCRB
	

	40
	5885
	RBstart≤floor(NRB*0.2) or RBend ≥ floor(NRB*0.2)
	LCRB ≤floor(NRB*0.2)
	Region 1

	
	
	The RB allocation is in Region 2 allocation for all other allocations which are not an Region1 or Region3 allocation.
	Region 2

	
	
	floor(NRB /3.5)≤ RBstart ≤NRB –floor(NRB /3.5) – LCRB 
	LCRB ≤ceil(NRB/3.5)
	Region 3



A-MPR for PSFCH with NS_52
Referring to the simulation results [3], for the simultaneous PSFCH transmission when NS_52 is indicated by the network or pre-configured radio parameters for NR V2X UE, the NR UE allow the follow A-MPR requirements
[bookmark: OLE_LINK13]Table 5: A-MPR for simultaneous PSFCH by NS_52
	Channel Bandwidth [MHz]
	Carrier frequency [MHz]
	A-MPR (dB)

	40 MHz
	5885
	23.5



Proposal 2: It’s proposed to keep current AMPR requirements for simultaneous PSFCH by NS_52.
[bookmark: OLE_LINK14]A-MPR for PSFCH with NS_33
Referring to the WF [4], we can consider the NS_33 AMPR for PSFCH as below
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
Table 6: A-MPR for simultaneous PSFCH by NS_33
	Channel Bandwidth, MHz
	Carrier frequency(MHz)
	PSFCH A-MPRbase (dB)
	A-MPRstep (dB)
	Number of RBs

	
	
	0 ≤ NGap / NRB < 0.15
	0.15 ≤ NGap / NRB < 0.3
	0.3 ≤ NGap / NRB < 1
	
	

	10
	5860
	19
	1
	1

	
	
	22
	1
	>1

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

	
	
	14
	7
	18.5
	0.8
	>1

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



A-MPR for S-SSB with NS_33
Referring to the simulation results [5], we can specify the NS_33 AMPR for S-SSB as below. Single A-MPR Table is recommended regardless of SCS parameters.
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
[bookmark: OLE_LINK18]Table 7: A-MPR for S-SSB with NS_33
	[bookmark: OLE_LINK21]Channel Bandwidth, MHz
	Carrier frequency(MHz)
	RBstart*12*SCS
MHz
	A-MPRbase (dB)
	A-MPRstep (dB)

	10
	5860
	≤ 1.8
	15.5
	1

	
	
	> 1.8 && ≤ 3.6
	7.5
	

	
	
	> 3.6 && ≤ 5.22
	5
	

	
	
	> 5.22
	9.5
	

	
	5870,
5880,
5890,
5900,
5910,
5920
	< 1.8
	3.5
	0.8

	
	
	≥ 1.8 && ≤ 5.58
	2
	

	
	
	> 5.58
	3.5
	



Summary
Based on the discussion, all the proposals are listed below:
Observation 1: Considering the tighter ASEM requirements for NS_52, we can’t use a sharp curve to distinguish region 1 and others. However, it’s unreasonable that there is no smooth transition zone for current A-MPR for PSSCH/PSCCH with NS_52.
Proposal 1: It’s proposed to reconsider and specify the region 1 and AMPR value as table 3 and table 4.
Table 3: A-MPR for PSSCH/PSCCH by NS_52
	Carrier frequency(MHz)
	Modulation
	A-MPR(dB)

	
	
	Region 1
	Region 2
	Region 3

	5885
	QPSK
	≤ 15
	≤ 8.0
	≤ 5.5

	
	16QAM
	
	≤ 8.0
	≤ 5.5

	
	64QAM
	
	≤ 8.5
	≤ 5.5

	
	256QAM
	
	≤ 8.5
	≤ 6.0

	



Table 4: The AMPR regions for NS_52 Fc = 5885
	[bookmark: OLE_LINK23]Channel Bandwidth, MHz
	Carrier frequency(MHz)
	Regions
	A-MPR

	
	
	RBstart or RBend
	LCRB
	

	40
	5885
	RBstart≤floor(NRB*0.2) or RBend ≥ floor(NRB*0.2)
	LCRB ≤floor(NRB*0.2)
	Region 1

	
	
	The RB allocation is in Region 2 allocation for all other allocations which are not an Region1 or Region3 allocation.
	Region 2

	
	
	floor(NRB /3.5)≤ RBstart ≤NRB –floor(NRB /3.5) – LCRB 
	LCRB ≤ceil(NRB/3.5)
	Region 3



Proposal 2: It’s proposed to keep current AMPR requirements for simultaneous PSFCH by NS_52.
Proposal 3: It’s proposed to specify AMPR requirements for simultaneous PSFCH and S-SSB by NS_33 as table 6 and table 7.
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
Table 6: A-MPR for simultaneous PSFCH by NS_33
	Channel Bandwidth, MHz
	Carrier frequency(MHz)
	PSFCH A-MPRbase (dB)
	A-MPRstep (dB)
	Number of RBs

	
	
	0 ≤ NGap / NRB < 0.15
	0.15 ≤ NGap / NRB < 0.3
	0.3 ≤ NGap / NRB < 1
	
	

	10
	5860
	19
	1
	1

	
	
	22
	1
	>1

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

	
	
	14
	7
	18.5
	0.8
	>1

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



Table 7: A-MPR for S-SSB with NS_33
	Channel Bandwidth, MHz
	Carrier frequency(MHz)
	RBstart*12*SCS
MHz
	A-MPRbase (dB)
	A-MPRstep (dB)

	10
	5860
	≤ 1.8
	15.5
	1

	
	
	> 1.8 && ≤ 3.6
	7.5
	

	
	
	> 3.6 && ≤ 5.22
	5
	

	
	
	> 5.22
	9.5
	

	
	5870,
5880,
5890,
5900,
5910,
5920
	< 1.8
	3.5
	0.8

	
	
	≥ 1.8 && ≤ 5.58
	2
	

	
	
	> 5.58
	3.5
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PSSCH/PSCCH with NS_52
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PSFCH with NS_52
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PSFCH with NS_33
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S-SSB with NS_33
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