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Introduction
In the last meeting, the PC2 V2X scenarios and priorities were agreed in Rel-17 [1]. Based on these PC2 V2X scenarios, HPUE related issues were also discussed and yet not concluded in the last meeting, such as PC2 power class capabilities, PEMAX,c for scenario of Uu and SL co-existence, and co-channel co-existence issues. In this contribution, further discussion on HPUE issues for SL enhancements are presented.
Discussion
NR V2X PC2 power class capability 
The following PC2 V2X operation scenarios and priorities were agreed in the last meeting. Single band HPUE with single antenna or multi antenna were considered as the first priority and the intra-band or inter-band con-current HPUE operations were considered as the second priority. 
· Clarification of PC2 V2X operation scenarios and priorities 
· Single band + Single antenna: Single 26dBm architecture (1st priority)
· Single band + Multi antenna: TXD, SL-MIMO (1st priority)
· Inter-band concurrent operation (2nd priority)
· Intra-band con-current operation (2nd priority)
· The study of intra and inter-band concurrent operation also depends on the band combinations requested by operators.
Band n47 and n38 were first introduced in Rel-16 for SL transmission. Band n14 and n79 was later introduced in Rel-17 SL transmission. In RAN4#98-e meeting, feasibility of HPUE for V2X operating bands n47 and n38 was discussed [2] and the following agreements were reached:
Agreement
· At least it is feasible for n47 to support HPUE. 
· For n38, it could have different deployment scenarios, i.e. the whole band is used for SL or co-exist with Uu service. Regulatory and co-existence study should be performed for licensed bands.
For now, it is feasible to support HPUE in band n47. For band n38 with HPUE, the co-existence study was performed and simulation results were presented in RAN4#98bis-e meeting. We have concluded on the co-existence study in n38; however, it was not concluded that whether to support HPUE in band n38.
Co-existence evaluation for Uu and SL in n38
Agreement
· It is agreed to conclude that with power control, Uu and SL can co-exist well in licensed band for PC2 V2X UE.
· It is agreed to specify 31 dBc ACLR requirement for PC2 NR V2X UE based on co-existence study.
· For regulatory aspect to allow high power UE, RAN4 need to check the regional regulatory requirements to allow PC2 V2X UE in licensed bands.
For band n14 and n79, we haven’t made it clear whether to introduce HPUE for these bands. For band n14, the UE power class 1 requirements are applicable for public safety scenario only. More discussion is needed whether to introduce PC1 for this band. For band n79, we never discussed support other power class other than the default PC3. However, for Uu transmission, band n79 can support PC2 other than PC3.
Table 1 Feasibility of HPUE for V2X operating bands
	V2X 
Operating Band
	Sidelink (SL) Transmission/ Reception operating band
	Single Antenna 26 dBm
	Multi antenna
(TxD, SL-MIMO) 26 dBm
	Note

	
	FUL_low   –  FUL_high
	
	
	

	n14
	788 MHz
	-
	798 MHz 
	
	
	More discussion is needed whether to introduce PC1 for this band.

	n79
	4400 MHz
	-
	5000 MHz
	
	
	For Uu transmission, band n79 can support PC2 other than PC3.

	n38
	2570 MHz
	-
	2620 MHz
	
	
	RAN4 concluded the co-existence study, however not decide whether to support HPUE in this band.

	n47
	5855 MHz
	-
	5925 MHz
	
	
	It is feasible to support HPUE in this band.



[bookmark: _Hlk78203090]Proposal 1: Clarify the feasibility of HPUE for sidelink operating bands based on the information in Table 1.
NR V2X PC2 power class capability 
OP1: Define power class capability for PC2
OP2: Define power class capability for both PC3 and PC2
OP3: No need to define new power class capability for NR-V2X
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 able to 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.
[bookmark: _Hlk78203109]Proposal 2: No need to introduce PC2 power class capability for NR V2X.

PEMAX,c for scenario of Uu and SL co-existence
[bookmark: _Hlk78204049]The PEMAX,c issue for scenario of Uu and SL co-existence was identified in RAN4#98bis-e meeting. In the last meeting, RAN4 discussed the detailed changes of updating PEMAX,c for scenario of Uu and SL co-existence, however, we still didn't have the conclusion on whether wording of serving cell can be removed.
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.
· Issue 3-3: PEMAX,c for scenario of Uu and SL co-existence
· Options
· Option 1: Agree the changes as proposed in R4-2109694, i.e. use‘sl-maxTxPower’ instead of ‘maxTxPower’ and 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.
· Option 2: Agree the changes as proposed in R4-2111432, i.e.
· 1. remove the wording of serving cell
· 2. remove ΔPPowerClass in the Pcmax formula
· 3. remove ∆TRxSRS in the Pcmax formula
· 4. remove PCMAX,S-SSB and PCMAX,PSFCH for explanation for maxTxPower
· Option 3: Agree the proposal as in R4-2111188, i.e. Not remove the wording of serving cell (reuse the wording from the LTE ProSe)
· WF
· using sl-maxTxPower’ instead of ‘maxTxPower’ 
· FFS whether wording of serving cell can be removed
Proposal 3: 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, we discussed the intra-band V2X operation with same carrier case and it was agreed to prioritize the scenario for Uu and SL in both the same carrier and different carrier in TDM operation [4].
· Candidate options:
· Option 1: Prioritize the scenario for Uu and SL in the same carrier for intra-band V2X operation (TDM).
· Option 2: Prioritize the scenario for Uu and SL in the different carrier for intra-band V2X operation (TDM).
· Option 3: Prioritize the scenario for Uu and SL in both the same carrier and different carrier for intra-band V2X operation (TDM).
· Recommended WF
· Option 3.
When it comes to the co-existence issue, since Uu and SL are in TDM operation for the co-channel case, then it is not necessary to consider the co-existence issue between Uu and SL.
· Issue 3-4: Co-channel co-existence issues
· Options
· Option 1: Study the co-channel co-existence issues, e.g. as discussed in R4-2111188
· Scenario #1 (V2X operation in out of coverage area) should be investigated for the co-channel coexisting between SL and NR Uu
· Option 2: Co-channel co-existence is out of RAN4 scope
· Option 3: Prioritize the scenario for Uu and SL in the same carrier for intra-band V2X operation before study the co-channel co-existence issues.
Proposal 4: No need to consider the co-channel existence issues for intra-band V2X operation.
 Conclusion
This contribution discusses HPUE issues for SL enhancements. The following observations and proposals are made:
Proposal 1: Clarify the feasibility of HPUE for sidelink operating bands based on the information in Table 1.
Proposal 2: No need to introduce PC2 power class capability for NR V2X.
Proposal 3: 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: No need to consider the co-channel existence issues for intra-band V2X operation.
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