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This document is created to collect company views on response for incoming LS on PEMAX for NR-V2X in [1].
Background
In Subclause 6.2E.4.1 of TS38.101-1, 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,  PPowerClass, V2X – MAX(MAX(MPRc , A-MPRc) + TC,c , P-MPRc), PRegulatory,c }
PCMAX_H,f, c = MIN {PEMAX,c, PPowerClass,  PRegulatory }
where
-	PCMAX,f,c is configured for PSSCH\PSCCH, S-SSB and PSFCH, respectively;
-	For the total transmitted power PCMAX,PSSCH/PSCCH , 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 .
…



In TS38.331, following parameters/IE are defined.
	sl-MaxTxPower
This field indicates the maximum transmission power for transmission on PSSCH and PSCCH.



	sl-MaxTransPower
Indicates the maximum value of the UE's sidelink transmission power on this resource pool. The unit is dBm



	[bookmark: _Toc60777553][bookmark: _Toc90651428]–	SL-TxPower
The IE SL-TxPower is used to limit the UE's sidelink transmission power on a carrier frequency. The unit is dBm. Value minusinfinity corresponds to –infinity.
SL-TxPower information element
-- ASN1START
-- TAG-SL-TXPOWER-START

SL-TxPower-r16 ::=                    CHOICE{
    minusinfinity-r16                     NULL,
    txPower-r16                           INTEGER (-30..33)
}

-- TAG-SL-TXPOWER-STOP
-- ASN1STOP
…



The RAN1 spec, TS38.213, also specifies the power control on sidelink transmission. For example, in subclause 16.2.1, the determination of PSSCH transmission power is defined as below.
	[bookmark: _Toc29894878][bookmark: _Toc29899177][bookmark: _Toc29899595][bookmark: _Toc29917331][bookmark: _Toc36498206][bookmark: _Toc45699234][bookmark: _Toc92093882]16.2.1	PSSCH
A UE determines a power  for a PSSCH transmission on a resource pool in symbols where a corresponding PSCCH is not transmitted in PSCCH-PSSCH transmission occasion  on active SL BWP  of carrier  as:
	 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of sl-MaxTxPower based on a priority level of the PSSCH transmission and a CBR range that includes a CBR measured in slot  [6, TS 38.214]; if sl-MaxTxPower is not provided, then ;
…



Problem description
Two issues are directly raised by RAN4 in the LS [1]. Issue 1 is asking the correct parameter to limit the transmitted power of PSSCH/PSCCH for V2X can be used in both in-coverage and out-of-coverage. Issue 2 is going to clarify whether the correct parameter should be associated with or without a serving cell on the NR V2X carrier. Two issues are copied as below.
	Issue 1: It is RAN4 understanding that the parameter to limit the transmitted power of PSSCH/PSCCH for V2X can be used in both in-coverage and out-of-coverage. RAN4 would like to check with RAN1 and RAN2 which parameter (sl-maxTxPower, sl-MaxTransPower, SL-TxPower) is the correct one to be used to fulfill the purpose?

Issue 2: RAN4 also had some discussion on whether the parameter should be associated with or without a serving cell on the NR V2X carrier, and three options are proposed:
· Option 1: The parameter can be associated either with a serving cell or without a serving cell, and it can be configured separately with p-max for Uu
· Option 2: The parameter can be associated either with a serving cell or without a serving cell, when the parameter is associated with a serving cell, PEMAX,c is the smaller value given by this parameter for SL and p-max for Uu of that serving cell.
· Option 3: when UE is associated with a serving cell on the NR V2X carrier, p-max is used for serving cell c; when the UE is not associated with a serving cell on the NR V2X carrier, the parameter given for SL in RAN2 specification is used.



1st Round Discussion
Companies’ view
Q1: For Issue 1 asked by RAN4, which parameter is the correct one to limit the transmitted power of PSSCH/PSCCH for V2X and can be used for both in-coverage and out-of-coverage? sl-maxTxPower, sl-MaxTransPower, SL-TxPower or other?
	Company
	Which parameter?
	Comment

	Qualcomm
	sl-MaxTransPower
	

	Apple
	sl-MaxTransPower
	

	Samsung
	sl-MaxTransPower
	

	OPPO
	sl-MaxTransPower
	

	LG Electronics
	sl-MaxTransPower
	According to the current specification, the parameter of sl-maxTxPower is used for indicating the maximum power of PSSCH/PSCCH transmissions as one of the list of transmission parameters to (pre)configure the congestion control. Also the parameter of SL-TxPower represents candidate values that can be (pre)configured by sl-maxTxPower.

	Xiaomi
	sl-MaxTransPower
	

	Sharp
	sl-MaxTransPower
	

	NTT DOCOMO
	
	Based on 213, sl-MaxTransPower is a parameter to limit TX power of PSCCH/PSSCH. But at the same time, as commented by LGE, sl-maxTxPower is a parameter for congestion control. This parameter would also be used to limit TX power of PSCCH/PSSCH. Is it incorrect?
If correct, it seems that both are valid for RAN4 question while RAN4’s actual intention might be sl-MaxTransPower... 
[Moderator]: I see the point. I read RAN4’s LS again, and I understand their intention is to have a configured absolute max value of Tx power in a resource pool. sl-maxTxPower although also configured by high layer, it is more like a max value depends on UE measurement results and priority. Not an absolute max value that UE can transmit in a resource pool. So I think sl-MaxTransPower is more appropriate. Let hear more companies’ views here.

	CATT, GOHIGH
	sl-MaxTransPower
	sl-MaxTransPower is the correct parameter used in 38.101.

	Ericsson
	sl-MaxTransPower
	[bookmark: _Toc95749672]The parameter sl-MaxTransPower is used to set the maximum transmission power of PSCCH/PSSCH in a pool for the general case.


	Huawei, HiSilicon
	sl-MaxTransPower
	sl-MaxTransPower has defined in TS 38.331, and indicates the maximum value of the UE's sidelink transmission power on this resource pool. So sl-MaxTransPower is the correct one to limit the transmitted power of PSSCH/PSCCH for V2X. 

	vivo
	Comments
	The parameter sl-MaxTransPower is defined per resource pool, thus it can be used to determine the PEMAX,c for PSCCH and PSSCH within the resource pool, as well as for PSFCH.

However, it cannot be used for S-SSB because S-SSB is out of any the resource pools. Thus, we would clarify to RAN4 that PEMAX,c is not applicable to S-SSB (i.e., not configurable).

[Moderator]: Based on my reading of RAN4’s question literally, their question on Issue 1 is focusing on the transmitted power of PSSCH/PSCCH, so it may not need to involve S-SSB in the reply.

	Nokia, Nokia Shanghai Bell
	sl-MaxTransPower
	We agree with the comment from vivo.

	ZTE,Sanechips
	sl-MaxTransPower
	

	NEC
	sl-MaxTransPower
	As discussed in [106-e-NR-5G_V2X-01] (R1-2108276), we also share that view that sl-MaxTransPower should be used.

	Intel
	sl-MaxTransPower
	



Q2-1: For Issue 2 asked by RAN4, whether the parameter clarified in Q1 should be associated with or without a serving cell on the NR V2X carrier, which option(s) in the following is the correct understanding from RAN1 perspective? If you have other understanding apart from following options, please also indicate.
· Option 1: The parameter can be associated either with a serving cell or without a serving cell, and it can be configured separately with p-max for Uu
· Option 2: The parameter can be associated either with a serving cell or without a serving cell, when the parameter is associated with a serving cell, PEMAX,c is the smaller value given by this parameter for SL and p-max for Uu of that serving cell.
· Option 3: when UE is associated with a serving cell on the NR V2X carrier, p-max is used for serving cell c; when the UE is not associated with a serving cell on the NR V2X carrier, the parameter given for SL in RAN2 specification is used.

	Company
	Option
	Comment

	Qualcomm
	Please see comments
	The question from RAN4 asked which option was compatible with RAN1 spec. All of the options are compatible with RAN1 spec since 38.213 uses PCMAX as calculated in RAN4 spec regardless of which parameter was used for PEMAX.

We prefer to directly answer the question by stating that all options are compatible with RAN1 specifications and that RAN4 should make the final decision.

[Moderator]: Based on my reading of Issue2, it seems RAN4 does not ask RAN1 which option is compatible (no RAN1 decision on which option),but ask the RAN1 opinion on whether  the parameter should be associated with or without a serving cell on the NR V2X carrier (RAN1 can decide an option). So I think we can answer any one or multiple option(s) to RAN4 based on RAN1 common understanding. 

	Apple
	Option 2
	It is preferred that this parameter sl-MaxTransPower is associated either with a serving cell or without a serving cell.

	Samsung
	
	We also think that all options are compatible with current RAN1 specifications.
[Moderator]: Please refer my reply to QC.

	OPPO
	Option 1 and Option 2 
	Firstly, we think Option 1 is applicable. 
Secondly, when UE is associated with a serving cell on the NR V2X carrier, sl-MaxTransPower and p-max are used to limit maximum transmission power of SL and Uu respectively. If both of them are configured, it is reasonable that the maximum transmission power PEMAX,c is smaller one of sl-MaxTransPower and p-max

	LG Electronics
	Option 1
	According to the current specification, the parameter of sl-MaxTransPower for PEMAX can be associated either with a serving cell (i.e., in-coverage) or without a serving cell (i.e., out-of-coverage) on the V2X carrier, and it can be configured separately with p-max for Uu in case of in-coverage. Also since the relationship or selection between sl-MaxTransPower for PEMAX and p-max for Uu is not explicitly described in the current specification, we think that it is not possible for RAN1 to be able to answer for this issue.

	Xiaomi
	Option 1 and option 2
	We are not sure whether option 3 is compatible with RAN1 understanding. From our understanding, UE shall comply with the parameter given for SL in RAN2 specification, i.e. sl-MaxTransPower, no matter whether the UE is associated with a serving cell or not. But it seems option 3 implies that UE only needs to comply with sl-MaxTransPower when the UE is not associated with a serving cell on the NR V2X carrier.

	
	
	Same feeling with QC/Samsung.

	CATT, GOHIGH
	Option 1
	Option 1 is aligned with current RRC configuration. With option 1, option 2 can be supported by proper configuration of sl-MaxTransPower, i.e. the value of sl-MaxTransPower is not lager than p-max for Uu. 

	Ericsson
	

Option 1
	The parameter value for SL transmission should be configured regardless of whether the UE is associated with a serving cell or without a serving cell. Moreover, the value to be used has to be configured independently of the transmit power value to be used for the Uu link. Therefore, based on it, we propose that Option 1 is the one to be used by RAN4.

	[bookmark: _Ref129681832]Huawei, HiSilicon
	Option1
	sl-MaxTransPower can be associated either with a serving cell or without a serving cell on the V2X carrier, option1 provides more flexibility on configuration and has no RAN1 spec impact.

	vivo
	Option 1 
	In our view, option 1 is the correct understanding from RAN1 perspective. The other options can be achieved by option 1 via proper configuration.

	Nokia, Nokia Shanghai Bell
	Option 1
	We don’t think there is a need to take UL power control parameters into account in SL, but potential interference issues can be handled by proper configuration of SL power control.

	ZTE,Sanechips
	Option 1
	There is no need to correlate SL and UL PC parameters. Moreover, option 1 is inclusive of the other two

	NEC
	Option 1
	Agree with LGE’s view.

	Intel
	Option 1
	Agree with comments regarding Option 1


Summary of 1st round discussion
For issue 1, 
· sl-MaxTransPower: QC, Apple, SS, OPPO, LGE, Xiaomi, Sharp, CATT, GOHIGH, Ericsson, Huawei, HiSilicon, Vivo, Nokia, Nokia Shanghai Bell, ZTE, Sanechips, NEC, Intel. (19 companies in total)
· sl-MaxTransPower: (0 companies in total)
· SL-TxPower: (0 companies in total)
For issue 2,
· Option 1: LGE, CATT, GOHIGH, Ericsson, Huawei, HiSilicon, vivo, Nokia, Nokia Shanghai Bell, ZTE, Sanechips, NEC, Intel, OPPO, Xiaomi, Qualcomm, Samsung, NTT DOCOMO (18 companies in total)
· Option 2: Apple, OPPO, Xiaomi, Qualcomm, Samsung, NTT DOCOMO (6 companies in total)
· Option3: Qualcomm, Samsung, NTT DOCOMO (3 companies in total)
2nd Round Discussion
On Issue 1, based on the summary in section 5.1, almost all companies provided feedback think sl-MaxTransPower is the correct parameter to limit the transmitted power of PSSCH/PSCCH for V2X can be used in both in-coverage and out-of-coverage. And vivo, Nokia emphasize that sl-MaxTransPower cannot be used for S-SSB because S-SSB is out of any the resource pools. LGE and DCM also mention that SL UE Tx power can be also limited by congestion level and priority which configured by parameter sl-maxTxPower.
In moderator’s understanding, the Issue 1 asked by RAN4 is focusing on the transmitted power of PSSCH/PSCCH, so it may be not needed to mention S-SSB transmission power limitation in the LS reply. On the comment from LGE and DCM, my understanding is that RAN4’s question aims to find an absolute max transmission power value that UE can reach in a resource pool, but sl-maxTxPower is a relative max transmission power value that UE can apply based on congestion level and priority condition. Thus, I think sl-MaxTransPower is the proper parameter to reply to RAN4
On issue 2, almost all companies support option 1, and Apple supports only option 2. From moderator’s view, it seems no strong motivation or obvious benefits to associate max SL transmission power with p-max for Uu. So I suggest to go with the majority view and reply RAN4 that option 1 is the correct understanding from RAN1 perspective.
Companies’ view
Please further provide views on the following proposed conclusion in RAN1 in the table.
Proposal:
To reply RAN4:
· On Issue 1: In RAN1 understanding, sl-MaxTransPower is the correct parameter configuring PEMAX,c which is to limit the transmitted power of PSSCH/PSCCH for V2X can be used in both in-coverage and out-of-coverage.
· On Issue 2: It is RAN1 understanding that the parameter can be associated either with a serving cell or without a serving cell, and it can be configured separately with p-max for Uu, i.e. Option 1. 
Draft LS reply is provided separately in the draft folder.
	Company
	Agree or not
	Comment

	Vivo
	Comments
	Issue 1:
1. Given the parameter sl-MaxTransPower is per resource pool, it would be better to clarify that this limitation is in the resource pool. Some revisions are proposed:

In RAN1 understanding, sl-MaxTransPower is the correct parameter configuring PEMAX,c which is to limit the transmitted power of PSSCH/PSCCH in the resource pool for V2X that can be used in both in-coverage and out-of-coverage.

2. Regarding the S-SSB, please noted that following formula is sent in RAN4’s LS to RAN1 for checking. If we directly reply that sl-MaxTransPower is to be used for PEMAX,c, it would be easily misleading RAN4 that sl-MaxTransPower is also used for S-SSB according to the formula. 

PCMAX_H,f, c = MIN {PEMAX,c, PPowerClass,  PRegulatory }
where
-	PCMAX,f,c is configured for PSSCH\PSCCH, S-SSB and PSFCH, respectively;
We may not have to provide a solution for S-SSB to RAN4, but we’d better make it clear that sl-MaxTransPower is not applicable for S-SSB (as proposed below). Then whether/how to handle the S-SSB can be up to RAN4.

In RAN1 understanding, sl-MaxTransPower is the correct parameter configuring PEMAX,c which is to limit the transmitted power of PSSCH/PSCCH in the resource pool for V2X that can be used in both in-coverage and out-of-coverage. Note that it is not applicable to S-SSB which is not transmitted in any resource pool.

Issue: 2: OK


	ZTE, Sanechips
	Agreed
	A UE determines a power  for an S-SS/PSBCH block transmission occasion in slot  on active SL BWP  of carrier  as
	 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]  
Regarding vivo's comment on S-SSB,  it seems 213 already captured that the same max power limit is used as that for Pssch/Pscch though the parameter was intended in the first place for SL Tx over RP. Thus we don't need to rule out the S-SSB PC.

	vivo2
	
	To ZTE:

We don’t find the spec text saying that the max Tx power limit of PSCCH/PSSCH is used for S-SSB, would you please clarify which spec text demonstrate this?

Further, even in this case, Tx power limit of which resource pool is used for S-SSB?


	NTT DOCOMO
	Comment
	For issue 1, we understand that parameter aligned with RAN4’s intention is probably sl-MaxTransPower. We agree with it. However, RAN1 should not have any interpretation beyond the question text, which is always mentioned by companies. We do not understand why such kind of interpretation is OK only for this LS. Now the question text is the following. Here, the question is which parameter is used to limit the TX power of PSCCH/PSSCH in both IC and OoC. Then parameter matched with this question would be both sl-MaxTransPower and sl-maxTXpower. Then we think some explanations for each of sl-MaxTransPower and sl-maxTXpower can be added to share RAN1’s understanding.
	It is RAN4 understanding that the parameter to limit the transmitted power of PSSCH/PSCCH for V2X can be used in both in-coverage and out-of-coverage. RAN4 would like to check with RAN1 and RAN2 which parameter (sl-maxTxPower, sl-MaxTransPower, SL-TxPower) is the correct one to be used to fulfill the purpose?


For issue 2, OK.

	Qualcomm
	Comment
	Issue 1, we’re ok with the proposed as well as vivo’s suggested updates. If RAN1 would like to suggest a solution for S-SSB to RAN4, one possibility would be to use the maximum sl-MaxTransPower across all resource pools for S-SSB.

Issue 2, I’d like to clarify our earlier response. In our view, all options are compatible with RAN1 spec and RAN1 shouldn’t recommend any specific option since RAN4 didn’t ask for a such a recommendation. If RAN1 would like to recommend a specific option to RAN4, we can be ok with that for progress, but the wording needs to be updated: “From RAN1’s perspective, all options are compatible with RAN1 specifications. Further, it is RAN1 understanding  ….”

	Xiaomi
	Agree
	In RAN4 LS question it is clearly stated “the parameter to limit the transmitted power of PSSCH/PSCCH for V2X”, so we do not see why SSB should be included in the reply.
On the second issue, to resolve companies concern, we are fine to remove “, i.e. Option 1” in the reply.

	Nokia, Nokia Shanghai Bell
	Comment
	Issue 1: We think that the updates proposed by vivo should be added to the reply LS. We think that it would be good to clarify the difference between p-max configuration (cell specific) and sl-MaxTransPower (resource pool specific). We also support the proposal by Qualcomm to suggest using the maximum sl-MaxTransPower across all resource pools for S-SSB. 
Issue 2: Ok

	Ericsson
	Agree
	For Issue 1, we are supportive of the current formulation in the proposal, and we do not think that including S-SSBs into the reply is needed.

For issue 2, we supportive of the FL proposal. RAN4 asks which of the options is the correct understanding from RAN1 perspective. In the current reply, we are just stating which of the options is our understanding without any further recommendation.

	CATT, GOHIGH
	Agree
	For issue 1, we don’t think that including S-SSB is necessary.
For issue 2, we agree to answer RAN4 question directly, i.e. option 1.

	NEC
	Agree 
	On issue 1, RAN4 is asking PSCCH/PSSCH matters only without mentioning SSB or PSFCH. To this end, current version is OK.
Issue 2, OK.

	Huawei, HiSilicon
	Agree 
	On Issue 1, we share companies’ view that RAN1 just needs to reply which parameter is used for PSCCH/PSSCH transmission and not touch S-SSB. We do not think it will mislead RAN4 to apply sl-MaxTransPower to S-SSB as well. If they had such questions, they should alredy captured S-SSB part in the LS sent to RAN1. On whether use the sl-MaxTransPower across all resource pools for S-SSB, we think current 213 spec is already very clear. No parameters related to resource pool is used.
	16.2.0	S-SS/PSBCH blocks
A UE determines a power  for an S-SS/PSBCH block transmission occasion in slot  on active SL BWP  of carrier  as
	 [dBm]


For the comment from DCM, we do not see the necessity to capture two parameters and the corresponding explanation, as RAN4 asks only which "is the correct ONE”, and will be confused if we reply differently.

On Issue 2, we agree with moderator that RAN4 does not ask whether all the options are compatible or not, but request an exact option aligned with RAN1 understanding. That is clearly question in the RAN4 LS: “RAN4 would like to check which option is aligned with the RAN1 and RAN2 specification”. So we only need simply answer “option 1 is aligned with RAN1 understanding”.


	Apple
	Agree
	On issue 1, we think just replying RAN4 question without mentioning S-SSB is fine.
On issue 2, we can accept option 1. 



Summary of 2nd Round discussion
The companies view in the 2nd round are summarized below
Rely to Issue 1:
· Agree: ZTE, Sanechips, Qualcomm, Xiaomi, Ericsson, CATT, GOHIGH, NEC, Huawei, HiSilicon, Apple (11 companies)
· With comments: 
· To include the explanation on S-SSB in the reply LS
· Support: Vivo, Qualcomm, Nokia, Nokia Shanghai Bell (4 companies)
· Not support: ZTE, Sanechips, Xiaomi, Ericsson, CATT, GOHIGH, NEC, Huawei, HiSilicon, Apple (10 companies)
· To include the explanation on sl-MaxTXpower in the reply LS.
· Support: DOCOMO (1 company)
· Not support: Huawei, HiSilicon (2 companies)
Rely to Issue 2:
· Agree: Vivo, ZTE, Sanechips, DOCOMO, Xiaomi, Nokia, Nokia Shanghai Bell, Ericsson, CATT, GOHIGH, NEC, Huawei, HiSilicon, Apple (15 companies)
· With Comments:
· To include “all options are compatible” in the reply LS
· Support: Qualcomm (1 company)
· Not support: Ericsson, Huawei, HiSilicon (3 companies)
Email Discussion
Proposal (II):
To reply RAN4:
· On Issue 1: In RAN1 understanding, sl-MaxTransPower is the correct parameter configuring PEMAX,c which is to limit the transmitted power of PSSCH/PSCCH in a resource pool for V2X and can be used in both in-coverage and out-of-coverage.
· On Issue 2: It is RAN1 understanding that the parameter can be associated either with a serving cell or without a serving cell, and it can be configured separately with p-max for Uu, i.e. Option 1. 
Please provide your comments, if had, for the above Proposal (II) directly by email.
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Reply LS (V101_Moderator) to RAN4 on PEMAX for NR-V2X is endorsed in R1-220XXXX.

The draft reply LS is uploaded as R1-2202735, and the reply LS is uploaded as R1-2202736.
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