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Introduction
NR V2X power class capability has been discussed for several RAN4 meetings, but no consensus was reached yet [1]. 
Besides the per band power class issue, the power class for intra-band con-current operation is also under discussion. This contribution provides our consideration on the issue. 
Discussion
Power class for LTE-V2X
As discussed in past meetings, there is a specific SL parameter for LTE-V2X to report the PC2 power class capability in TS 36.306.
	4.3.21.22	v2x-HighPower-r14
This parameter indicates whether the UE supports maximum transmit power associated with Power class 2 V2X UE for V2X sidelink transmission in a band, see TS 36.101 [6].


Though the capability is a SL parameter, it is reported via Uu RRC messages to the network. 
BandParametersTxSL-r14 ::= SEQUENCE {
	v2x-BandwidthClassTxSL-r14		V2X-BandwidthClassSL-r14,
	v2x-eNB-Scheduled-r14			ENUMERATED {supported}				OPTIONAL,
	v2x-HighPower-r14				ENUMERATED {supported}				OPTIONAL
}
Observation 1: Specific power class 2 UE capability for LTE-V2X is reported via Uu RRC message.
Requirements related to power class
So far RAN4 have already defined PC3 requirements for NR-V2X in Rel-16, and PC2 requirements are almost finished. Though the PC2 requirements are specified in Rel-17, it is agreed in RAN4 that PC2 is a Rel-16 leftover issue. 
Power class is an important parameter for specifying the requirements, e.g. Pcmax as cited below:
	The NR V2X UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,f,c is set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
	PCMAX_L,f, c = MIN {PEMAX,c – TC,c,  PPowerClass –– MAX(MAX(MPRc , A-MPRc)+ ΔTIB,c + TC,c , P-MPRc), PRegulatory,c }
PCMAX_H,f, c = MIN {PEMAX,c, PPowerClass,  PRegulatory }



Power backoff is relative to a certain power limit, herein, the power class is utilized. Even though we already use the power class in the specification for NR-V2X, it’s not clear whether the per band based power class capability for Uu can be reused for NR-V2X. 
Observation 1: Power classes have been used for specifying requirements for NR-V2X from Rel-16, but it’s not clear whether the same power class capability for Uu is used for NR-V2X.
In most cases, reusing the existing power class for Uu is possible for NR-V2X. But we noticed that RAN4 had an agreement that the UE architecture assumption for FDM operation is with separate RF chains, which provides the possibility that output power for Uu and SL could be different. In this case, different power class would be needed. 
Observation 2: It is observed that based on the UE architecture assumed for intra-band con-current operation, the per band output power capability for Uu and SL could be different as they could use different RF chains.
Regarding the power class for intra-band con-current operation, as analyzed in [2], we think that new power class is needed, which should be per band combination defined. Otherwise, there would be no reference point for the power backoff for simultaneous UL and SL transmission. 
Observation 3: To comply with the corresponding requirements using power backoff, per band combination based power class for intra-band con-current operation is needed.
Conclusion
This contribution provides our consideration on power class capability for NR-V2X. We have the following observations and proposals.
Observation 1: Power classes have been used for specifying requirements for NR-V2X from Rel-16, but it’s not clear whether the same power class capability for Uu is used for NR-V2X.
Observation 2: It is observed that based on the UE architecture assumed for intra-band con-current operation, the per band output power capability for Uu and SL could be different as they could use different RF chains.
Observation 3: To comply with the corresponding requirements using power backoff, per band combination based power class for intra-band con-current operation is needed.
Proposal 1: Specific per band power class and per band combination power class for NR V2X needs to be defined.
Proposal 2: It is proposed to send LS to RAN2 for the agreements in RAN4 on power classes for NR V2X.
A draft LS is provided in [3].
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