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1.  Introduction

The NR V2X RF testing work is ongoing now. According to experience of RF testing design, various RB allocations including full and partial allocations would be needed for different RF test cases. This document provide some overview of NR V2X physical layer, and some general principles of configuration of RB allocation.
2. Physical layer overview
Following physical channels are specified for NR V2X communication: PSCCH、PSSCH、PSBCH and PSFCH.

The possible combination of physical channels in a single slot could be: PSCCH+PSSCH, PSCCH only, PSSCH only, PSBCH only, PSFCH only (single or multiple), PSCCH+PSSCH+PSFCH.

One or more PSBCH resources is configured per carrier. Each S-SSB is transmitted using 11 RBs and 1 slot.
In the V2X carrier UE would be configured for at least one SL-BWP. In time domain the SL-BWP occupies sl-LengthSymbols-r16 symbols starting from sl-StartSymbol-r16 of each slot. The frequency range of the SL-BWP is configured by locationAndBandwidth. In RF testing usually only one BWP is configured occupying all the carrier bandwidth.
One or more resource pools can be configured in an SL-BWP. PSCCH/PSSCH and PSFCH have to be transmitted inside one resource pool.

The frequency range of a resource pool starts from sl-StartRB-Subchannel-r16 within the SL-BWP, and includes sl-NumSubchannel-16 sub-channels. Each sub-channel has sl-SubchannelSize-r16 RBs.

The PSSCH transmission occupies integer number of sub-channels and all the symbols in the resource pool, excluding REs occupied by PSCCH and PSFCH.

Each PSCCH transmission would occupy sl-TimeResourcePSCCH symbols and sl-FreqResourcePSCCH-r16 RBs. PSCCH starts from second symbol of a slot in the resource pool. The starting RB of PSCCH transmission is aligned with the starting RB of PSSCH transmission. 
PSFCH can be transmitted every sl-PSFCH-Period-r16 slots if configured. For each PSSCH reception that requires HARQ-ACK feedback, 1 RB in 2 symbols would be used to transmit PSFCH. UE could transmit multiple PSFCH RBs in the same slot.
3. Consideration on RB allocation

3.1
Contiguous PSSCH/PSCCH
Based on MPR requirements in 6.2E.2.2, outer and inner allocations are specified for PSSCH/PSCCH.

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)

For Outer_Full_allocation, it is proposed to follow the RB configuration of REFSENS as much as possible, including PSSCH RB, PSCCH resource, sub-channel configuration, etc.
For Inner_Full_allocation, it is proposed to configure as many RBs as possible that satisfies Inner allocation limitation. When the RB numbers is determined, if there are several positions fulfilling inner allocation limitation, the left most one would be selected.

For some test cases, a high PSD might be needed to verify the RF requirements. Considering the minimum sub-channel size is 10RB, Outer_10RB allocation needs to be introduced.

For RF test cases under non-concurrent operation, the PSSCH/PSCCH resources used for actual transmission is decided by UE itself depending on the traffic and resource pool configuration. In order to make sure UE transmission is aligned with the test purpose, the resource pool has to be configured the same as expected RB allocation.
4.2
PSFCH and PSBCH
The RB number of PSBCH and single PSFCH are fixed, therefore only the RB position needs to be considered.
For single RB PSFCH transmission, the PSFCH RB is allocated at the edge of the carrier. For contiguous simultaneous PSFCH transmission, 2RB allocation is selected to get highest PSD, and the 2RBs are allocated at the edge of the carrier. For non-contiguous simultaneous PSFCH transmission, the max gap can be reached by allocating 1RB on both edge of the carrier.

For PSBCH transmission, the MPR requirements are specified for Outer and Inner allocation. In order to ensure the test coverage, PSBCH allocation is selected to be at Low, Mid, High locations of the carrier.
5.
Conclusion
This document provides considerations on RB configuration of NR V2X RF testing. The principles in section 4 is implemented in CR R5-212926.
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