[bookmark: OLE_LINK1][bookmark: OLE_LINK9][bookmark: OLE_LINK146][bookmark: OLE_LINK147][bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 98bis-e                            R4-2110398
Electronic Meeting, 12– 20 April, 2021

Source: 	Huawei, HiSilicon
Title: 	Discussion on n47 PC2 MPR simulation results
Agenda Item:	8.10.5.1
Document for:	Approval
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 MPR simulation results and corresponding analysis.
Discussion
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]PC2 MPR for PSCCH/PSSCH
[bookmark: OLE_LINK41][bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK44]Based on the MPR simulation assumptions approved in last meeting, an overview for PC2 MPR simulation results can be found as below. The detailed results are attached in the appendix.
Table 1 Overview for PC2 MPR simulation results
	BW
	Modulate
	Inner
	Outer

	[bookmark: _Hlk66459688]10MHz
	QPSK
	0.88
	2.99

	20MHz
	QPSK
	0.67
	3.15

	30MHz
	QPSK
	0.83
	3.15

	40MHz
	QPSK
	1.03
	3.31

	10MHz
	[bookmark: OLE_LINK17][bookmark: OLE_LINK18]16QAM
	0.48
	2.99

	20MHz
	16QAM
	0.69
	3.14

	30MHz
	16QAM
	0.83
	3.15

	40MHz
	16QAM
	1.09
	3.15

	10MHz
	64QAM
	3.28
	3.32

	20MHz
	64QAM
	3.33
	3.31

	10MHz
	256QAM
	5.84
	5.84

	20MHz
	256QAM
	5.84
	6.03


[bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK5][bookmark: OLE_LINK6]It’s observed that current NR V2X UE MPR requirements for power class 3 can be met based on the PC2 MPR simulation results.
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 as specified in Table 6.2E.2.2-1 for Power class 3 NR V2X UE.
Table 6.2E.2.2-1: Maximum Power Reduction (MPR) for power class 3 NR V2X
	Modulation
	Channel bandwidth/MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	CP-OFDM
	QPSK
	≤ 4.5
	≤ 2.5

	
	16QAM
	≤ 4.5
	≤ 2.5

	
	64 QAM
	≤ 4.5

	
	256 QAM
	≤ 7.0



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. 
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.
The RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Proposal 1: current NR V2X UE PSCCH/PSSCH MPR requirements for power class 3 can be reused for power class 2 NR V2X UE.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]PC2 MPR for S-SSB
[bookmark: OLE_LINK2]Based on the MPR simulation assumptions approved in last meeting, an overview for PC2 S-SSB MPR simulation results can be found as below.
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Figure 1 PC2 S-SSB MPR simulation results
According to the simulation results, even if more than 1dB margin is considered, current NR V2X UE S-SSB MPR requirements for power class 3 can be met for PC2 NR V2X UE.
The allowed MPR for the maximum output power for NR V2X physical channels on S-SSB transmission shall be specified in Table 6.2E.2.2-2.
Table 6.2E.2.2-2: Maximum Power Reduction (MPR) for S-SSB transmission for power class 3 NR V2X
	Channel
	MPRS-SSB (dB)

	
	Outer RB allocations1
	Inner RB allocations1

	S-SSB
	≤ 6.0
	≤ 2.5



Proposal 2: current NR V2X UE S-SSB MPR requirements for power class 3 can be reused for power class 2 NR V2X UE.
PC2 MPR for PSFCH
For PC2 PSFCH MPR, we can reuse the same method to define the requirements. The simulation results are shown below.
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Figure 2 Region allocation for PSFCH PC2 MPR
Referring to figure 2, the MPR of PSFCH transmission for NR V2X can be specified as follow
[bookmark: OLE_LINK3]For contiguous and 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 = 8.5 ;  0 ≤ NGap / NRB < 0.4
  = 10 ;  0.4 ≤ NGap / NRB < 0.55
= 14 ;  0.55 ≤ NGap / NRB ≤ 1
Where
NGap is the gap RB amount between RBstart and RBend for contiguous and non-contiguous allocation simultaneous PSFCH transmission. (NGap = RBend - RBstart)
CEIL{MA, 0.5} means rounding upwards to closest 0.5dB.
Proposal 3: Based on the simulation results, it’s proposed to use the PSFCH MPR formula for PC2 as above.
Summary
Based on the discussion, all the observations and proposals are listed below:
Proposal 1: current NR V2X UE PSCCH/PSSCH MPR requirements for power class 3 can be reused for power class 2 NR V2X UE.
 Maximum Power Reduction (MPR) for power class 2 NR V2X
	Modulation
	Channel bandwidth/MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	CP-OFDM
	QPSK
	≤ 4.5
	≤ 2.5

	
	16QAM
	≤ 4.5
	≤ 2.5

	
	64 QAM
	≤ 4.5

	
	256 QAM
	≤ 7.0



Proposal 2: current NR V2X UE S-SSB MPR requirements for power class 3 can be reused for power class 2 NR V2X UE.
Maximum Power Reduction (MPR) for S-SSB transmission for power class 2 NR V2X
	Channel
	MPRS-SSB (dB)

	
	Outer RB allocations1
	Inner RB allocations1

	S-SSB
	≤ 6.0
	≤ 2.5



Proposal 3: Based on the simulation results, it’s proposed to use the PSFCH MPR formula for PC2 as below.
For contiguous and 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 = 8.5 ;  0 ≤ NGap / NRB < 0.4
  = 10 ;  0.4 ≤ NGap / NRB < 0.55
= 14 ;  0.55 ≤ NGap / NRB ≤ 1
Where
NGap is the gap RB amount between RBstart and RBend for contiguous and non-contiguous allocation simultaneous PSFCH transmission. (NGap = RBend - RBstart)
CEIL{MA, 0.5} means rounding upwards to closest 0.5dB.
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