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Introduction
We study the required MPR and propose a specification formulation and values. We use a parameter called Ngap from [TBD] to compute MPR with more than one transmission. Ngap is based on the observation that wider spaced transmissions create wider spaced IMs, that emissions specs are tougher farther out, and that generally the intermod between active RBs is the emissions limitation. Ngap has some correlation to MPR.	
Simulation description
Simulations were done for PSFCH transmissions ranging from 1 to 5, for channel bandwidths of 10, 20, 30, and 40 MHz ; and SCS values 15 kHz and 30 kHz. Each transmission was 1RB with transmissions allocated in a non-contiguous fashion. The total transmit power was limited to 23dBm and transmissions were assigned equal power. 
We simulated a sufficient number of waveforms, between 500,000 and 1,000,000. It is impractical to simulate all waveforms, which would be billions.
Simulation results
We found using a single MPR value for single transmissions was appropriate.
For transmissions >1, using Ngap to compute MPR is a good method.
The text proposal section of this document shows the formulation.


Single transmission
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10MHz and 20 MHz 15 kHz SCS
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30 MHz and 40 MHz 15kHz SCS
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10 and 20 MHz 30 kHz SCS
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30 and 40 MHz 30 kHz SCS
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Text Proposal
<begin changes to TR 38.886 draft v0.6.0>
[bookmark: OLE_LINK63][bookmark: OLE_LINK62][bookmark: _Toc36034799]8.1.2.1	MPR for Power class 3 V2X UE
For contiguous allocation of PSCCH and PSSCH simultaneous transmission, the allowed MPR for the maximum output power for NR V2X physical channels PSCCH and PSSCH shall be specified as inner/outer RB allocations in Table 8.1.2.1-1 for power class 3.
Table 8.1.2.1-1: Maximum Power Reduction (MPR) for power class 3 NR V2X (Contiguous PSCCH and PSSCH transmission)
	Modulation
	Channel bandwidth/MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	CP-OFDM 
	QPSK/
16QAM
	≤ [4.0]
	≤ [2.0]

	
	64 QAM
	≤ [4.5]
	≤ [3.5]

	
	256 QAM
	≤ [6.0]



Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner 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 in TS38.101-1. 
RBStart,Low = max(1, floor(LCRB/2))
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 an Inner RB allocation if the following conditions are met
RBStart,Low  ≤  RBStart  ≤  RBStart,High, and
LCRB  ≤  ceil(NRB/2)
where ceil(x) is the smallest integer greater than or equal to x.

For single transmission PSFCH transmission the MPR shall be specified as
MPR_PSFCH = ≤ 3
For simultaneous PSFCH transmission with the number of transmissions >1 MPR shall be specified as follows 
MPR_PSFCH = ≤ CEIL {4 + 2 * NGap/ NRB _PSFCH, 0.5}
Where
NGap is the difference, in units of RBs, between the outermost active RBs and CEIL{MAN, 0.5} means rounding N upwards to closest 0.5dB.
For non-contiguous allocation for simultaneous PSFCH transmission for NR V2X will be specified as follow 

MPR_PSFCH = CEIL {MA_PSFCH, 0.5}
Where MA is defined as follows
MA_PSFCH =	TBD		; 0.00< A ≤ TBD
TBD		; TBD< A ≤TBD
TBD		; TBD< A ≤1.00
Where
	A = NRB_alloc / NRB.
CEIL{MA, 0.5} means rounding upwards to closest 0.5dB.
The allowed MPR for the maximum output power for V2X physical channels PSBCH and PSSS shall be applied the legacy NR Uu requirements in subclause 6.2.2 in TS38.101-1 for the corresponding modulation and transmission bandwidth.
The allowed MPR for the maximum output power for NR V2X physical signal SSSS is FFS.

<end change>
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