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Introduction
There were extensive discussions on PC2 NR V2X in the last meeting [1]. We made quite a progress on issues related to PC2 HPUE for SL enhancements, MPR/A-MPR evaluation and co-existence study [2]. In this contribution, we further discussed the HPUE issues for SL enhancements.
Discussion
In the workplan for SL enhancements for Rel-17 [3], RAN4 has agreed to introduce high power UE (PC2) for SL enhancements:
· Single antenna High power UE
· SL-MIMO high power UE
· PC2 inter-band con-current operation
However, during the email discussion in the last meeting, some company suggested to support PC2 for intra-band con-current V2X operation [1]. In RAN4, there was no official agreement to support HPUE for intra-band con-current V2X operation. It should be specified whether this scenario can be supported.
For intra-band con-current V2X operation, it is prioritized as the follows:
· 1st priority: TDM (Single RF chain for Tx as baseline)
· 2nd priority: FDM with adjacent carrier (Separate RF chain as baseline)
· 3rd priority: FDM with non-adjacent carrier (Separate RF chain as baseline)
For the first priority, with Uu and SL TDMed in the same licensed band, if single RF chain for Tx as baseline, either Uu or SL transmits at the single antenna port. In this case, either MOP requirements for Uu or SL apply for this single antenna port. We don’t think it is necessary to define extra power class for TDM mode for intra-band con-current V2X operation. For Uu and SL FDMed as shown in the 2nd and 3nd priority, separate RF chains as baseline, it is meaningful to define extra power class for FDM mode for intra-band con-current V2X operation. In this case, the total power of both Uu and SL antenna port should satisfy the defined power class for FDM mode. It is suggested that RAN4 should make clear of whether to support PC2 for intra-band con-current V2X operation. If it is supported, then specify clear power class definition for TDM/FDM modes for intra-band con-current operation.
For now, licensed bands n38 and n79 were agreed to support intra-band concurrent V2X band. For licensed band n38, both Uu and SL can only support PC3. In Rel-17, RAN4 is planning to support PC2 for SL while Uu can still support power class up to PC3. Thus, this will result different power class capabilities for Uu and SL for the same band. If PC2 is proposed to be supported for intra-band con-current V2X operation, how to apply the power class can be an issue for the intra-band con-current V2X operation case. For n79, both PC3 and PC2 are supported for Uu, however, the power class for SL hasn’t been specified. The same issue of how to specify the intra-band con-current power class should be considered.
[bookmark: _Hlk71365782]Observation: For intra-band con-current V2X operation, different power classes are likely defined for Uu and SL respectively.
Proposal 1: RAN4 should make clear of whether to support PC2 for intra-band con-current V2X operation.

In the last meeting, the power class capability issue for NR V2X was brought up and there was no conclusion on it.
· Issue 1-2: NR V2X PC2 power class capability
· Options
· Option 1: Specific PC2 power class for NR V2X needs to be defined.  
· Option 2: No need to introduce Specific PC2 power class for NR V2X 
· WF
· To be further discussed
In NR, RAN4 defined power class capability for single band and band combinations. So, it is feasible to reuse the NR design for NR V2X PC2 power class capability. Besides, we are not sure the benefits of reporting the power class capabilities to the network. For Mode 2 V2X UEs, they are not in the coverage of the network. In this case, reporting power class capability is not possible, thus V-UE can only transmit the default power class and it can not benefit from the high-power class capability. Even for UE can support con-current operation, reporting the power class capacities to the network will not be beneficial to the SL transmissions between two V-UEs. In a summary, we support to not define power class capability for NR V2X.
Proposal 2: No need to introduce PC2 power class capability for NR V2X.

The PEMAX,c issue for scenario of Uu and SL co-existence was identified in the last meeting. The detailed changes were not decided.
· [bookmark: _Hlk71389515]Issue 3-4-1: Whether need to update PEMAX,c for scenario of Uu and SL co-existence
· Agreement
· [bookmark: _Hlk71388059][bookmark: _Hlk71387872]It is agreed to update PEMAX,c for scenario of Uu and SL co-existence. Detailed changes need further discussion. 
If we look the IE for PEMAX,c in TS 38.331, the name of this IE should be ‘sl-maxTxPower’ instead of ‘maxTxPower’.
Since Uu and SL co-existing scenario is introduced in Rel-17, then the restriction when the UE is not associated with a serving cell on the NR V2X carrier should be removed. Then both the scenarios only SL carrier and SL carrier co-existing with Uu can satisfy the definition of PEMAX,c. The detailed changes are made as below:
The NR V2X UE is allowed to set its configured maximum output power PCMAX,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,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 – ΔPPowerClass) –– MAX(MAX(MPRc , A-MPRc)+ ΔTIB,c + TC,c + ∆TRxSRS, P-MPRc), PRegulatory,c }
PCMAX_H,f, c = MIN {PEMAX,c,  (PPowerClass– ΔPPowerClass),  PRegulatory,c }
where
-	PCMAX,f,c is configured for PSSCH\PSCCH, S-SSB and PSFCH, respectively;
-	For the total transmitted power PCMAX,PSSCH/PSCCH, PCMAX,S-SSB and PCMAX,PSFCH, PEMAX,c is the value given by IE sl-maxTxPower, defined by [TS 38.331], when the UE is not associated with a serving cell on the NR V2X carrier .
-	PPowerClass is the maximum UE power specified in Table 6.2.1-1 without taking into account the tolerance specified in the Table 6.2.1-1;
-	MPRc and A-MPRc for serving cell c are specified in clause 6.2E.2 and clause 6.2E.3 for PSSCH\PSCCH, S-SSB and PSFCH, respectively;
-	TIB,c, TC,c, ∆TRxSRS, PPoweclass and P-MPRc are specified in clause 6.2.4 
-	PRegulatory,c= 10 - Gpost connector dBm the V2X UE is within the protected zone [12] of CEN DSRC tolling system and operating in Band n47; PRegulatory,c= 33 - Gpost connector dBm otherwise.
[bookmark: _Hlk71389673]Proposal 3: Detailed changes for PEMAX,c for scenario of Uu and SL co-existence are as follows:
· Use ‘sl-maxTxPower’ instead of ‘maxTxPower’
· Remove the restriction ‘when the UE is not associated with a serving cell on the NR V2X carrier’ to cover the scenario of Uu and SL co-existence.
In the last meeting, RAN4 agreed to prioritized the TDM and FDM modes for intra-band con-current V2X operation. However, it can be observed only different carriers are considered for intra-band V2X operation, for both of TDM/FDM operation.  In our companion paper [4], we propose to prioritize the scenario for Uu and SL in the same carrier for intra-band V2X operation. The co-channel scenario, i.e., Uu and SL are in the same carrier, which is in the scope in the WID. However, RAN4 can discuss how to prioritize this scenario. After we make clear of this scenario, RAN4 can further discuss the co-channel co-existence issues.
· Issue 3-4-2/3/4: Co-channel co-existence issues
· Options
· Option 1: Continue the discussion of co-channel co-existence, but the scenarios and issues to be discussed need to be clarified.  
· Option 2: Co-channel co-existence is not in the scope of the WID. No need to have further discussion.
· WF
· To be further discussed 
Proposal 4: RAN4 needs to prioritize the scenario for Uu and SL in the same carrier for intra-band V2X operation before study the co-channel co-existence issues.
 Conclusion
This contribution discusses HPUE issues for SL enhancements in Rel-17. The following observations and proposals are made:
Observation: For intra-band con-current V2X operation, different power classes are defined for Uu and SL respectively.
Proposal 1: RAN4 should make clear of whether to support PC2 for intra-band con-current V2X operation.
Proposal 2: No need to introduce PC2 power class capability for NR V2X.
Proposal 3: Detailed changes for PEMAX,c for scenario of Uu and SL co-existence are as follows:
· Use ‘sl-maxTxPower’ instead of ‘maxTxPower’
· Remove the restriction ‘when the UE is not associated with a serving cell on the NR V2X carrier’ to cover the scenario of Uu and SL co-existence.
Proposal 4: RAN4 needs to prioritize the scenario for Uu and SL in the same carrier for intra-band V2X operation before study the co-channel co-existence issues.
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