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1. Introduction
Followings are the LS from RAN4 for PSFCH configured power with multiple resource pools [1]:
	In RAN4#104-e meeting, an LS [1] was sent to RAN1 and RAN2, relating to the parameter of PEMAX,c in the configured transmitted power for S-SSB. RAN4 would like to thank RAN1 for the reply LS [2] on the PEMAX,c issue for S-SSB.
In RAN4#104-e and RAN4#105, RAN4 also discussed the PEMAX,c parameter for PSFCH transmission. The agreement is captured highlighted yellow as below:
	6.2E.4	Configured transmitted power for V2X
[bookmark: _Toc45888158][bookmark: _Toc45888757][bookmark: _Toc61367402][bookmark: _Toc61372785][bookmark: _Toc68230726][bookmark: _Toc69084139][bookmark: _Toc75467149][bookmark: _Toc76509171][bookmark: _Toc76718161][bookmark: _Toc83580471][bookmark: _Toc84404980][bookmark: _Toc84413589]6.2E.4.1	General
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,  PPowerClass, V2X – MAX(MAX(MPRc , A-MPRc) + TIB,c , P-MPRc), PRegulatory,c }
PCMAX_H,f, c = MIN {PEMAX,c, PPowerClass, V2X,  PRegulatory,c }
where
<Unnecessary parts omitted>
-	PCMAX,f,c is configured for PSSCH\PSCCH, S-SSB and PSFCH, respectively;
-	-	For the total transmitted power PCMAX,PSFCH, PEMAX,c is the value given by IE sl-maxTransPower when single resource pool configured is transmitted at a given time and sum of the IEs sl-maxTransPower when multiple resource pools configured are transmitted at a given time, defined by TS 38.331.



Question 1: RAN4 agreed to define PEMAX,c for PSFCH configured Tx Power in TS38.101-1 as sum of IEs sl-maxTransPower when multiple resource pools configured are transmitted simultaneously and would like to know if this can have any impact to RAN1.
[bookmark: _Hlk119540869]Question 2: RAN4’s understanding is that the total transmit power is shared equally between simultaneously transmitted PSFCHs regardless of whether they are from a single or multiple resource pools. RAN4 would like to confirm with RAN1 that this understanding is correct.



2. Summary of the contributions
FL’ observation: On the question 1, a number of companies think that there is no RAN1 impact since RAN1 specification just uses P_CMAX,c determined according to RAN4. Meanwhile, some companies think that it is possible that the total transmit power from multiple resource pools can be larger than P_CMAX,c since the existing power formula is performed for each resource pool and there is no explicit handling for the case when multiple PSFCHs are associated with multiple resource pools. 
· Question 1 (P_EMAX,c definition)
· No specification impact to RAN1
· Huawei[2, R1-2300104], Xiaomi[8, R1-2300540], CATT[9, R1-2300613], Intel[11, R1-2300927], Ericsson[12, R1-2301124], Samsung[13, R1-2301226], Apple[14, R1-2301324], Qualcomm[15, R1-2301381], (8)
· RAN1 will update specification according to RAN4’s agreement
· OPPO[3, R1-2300292], vivo[5, R1-2300409], Lenovo[10, R1-2300737], LGE[16, R1-2301528], (4)
· For :  “UE does not expected to be configured with different value for  across resource pools.” 
· OPPO[3, R1-2300292], vivo[5, R1-2300409], ZTE[17, R1-2301079], (3)
· For :  “UE does not expected to be configured with different value for  across resource pools.” 
· OPPO[3, R1-2300292], vivo[5, R1-2300409], ZTE[17, R1-2301079], (3)
· Replace “a resource pool” with “all resource pools”
· OPPO[3, R1-2300292],
· The PSFCH transmit power of a resource pool is subject to the corresponding sl-maxTransPower instead of , and UE ensures the total PSFCH transmit power in an overlapped PSFCH occasion is no larger than 
· vivo[6, R1-2300410], (1)
· RAN1 does not consider simultaneous PSFCH transmissions across different resource pools
· vivo[6, R1-2300410], (1)
· UE ensures the PSFCH transmit power of each resource pool is no larger than the corresponding sl-maxTransPower
· vivo[6, R1-2300410],
· RAN1 considers P_CMAX,c for PSFCH transmission is derived by the smallest value of the resource pool specific sl-maxTransPower values
· Nokia[7, R1-2300506], (1)

FL’ observation: On the question 2, a number of companies think that RAN4’s understanding is aligned with the existing RAN1’s agreement. Meanwhile, some companies think that the RAN1 specification needs to be updated to handle the case when UE performs simultaneous PSFCH transmissions across multiple resource pools. 
	Agreements made in RAN1#99:
· When UE transmits N PSFCHs simultaneously (if supported), transmit power of each PSFCH is the same.


· Question 2 (Total power distribution)
· RAN4’s understanding aligns with RAN1 agreements
· Huawei[2, R1-2300104], OPPO[3, R1-2300292], ZTE[4, R1-2300352], Xiaomi[8, R1-2300540], Intel[11, R1-2300927], Ericsson[12, R1-2301124], Samsung[13, R1-2301226], Apple[14, R1-2301324], Qualcomm[15, R1-2301381], (9)
· RAN1 specification is not well specified for the case of simultaneous PSFCH transmissions across different resource pools
· Nokia[7, R1-2300506], CATT[9, R1-2300613], LGE[16, R1-2301528], ZTE[17, R1-2301079], (4)

3. 1st round of email discussion

Q1: Which option is supported for simultaneous PSFCH transmissions across multiple resource pools? 
· Option 1: Power control for PSFCH transmissions per a resource pool as specified in TS 38.213 is extended to multiple resource pools
· A UE determines a number of simultaneous PSFCH transmissions and a power for a PSFCH on all resource pools in PSFCH occasions
· For :  “UE does not expected to be configured with different value for  across resource pools.”
· For :  “UE does not expected to be configured with different value for  across resource pools.” 
· Option 2: PSFCH transmit power of a resource pool is subject to the corresponding sl-maxTransPower, and UE can further scales down of the transmit power of each PSFCH so that the total PSFCH transmit power in an overlapped PSFCH occasion is no larger than P_CMAX,c
· For :  “UE does not expected to be configured with different value for  across resource pools.”
· For :  “UE does not expected to be configured with different value for  across resource pools.” 

	Company
	Options
	Comments

	DCM
	1
	In our view, there is no necessity to consider which resource pool each PSFCH is transmitted in.

	Lenovo
	1
	The current specification with update could be applied to PSFCH transmission on multiple resource pools

	Qualcomm
	
	The options are a bit unclear. Existing procedure requires the UE to apply P_CMAX,c. Is Option 1 proposing to change that?
Per the RAN4 LS, P_E,max is same for all PSFCH transmissions on multiple resource pools, consequently P_CMAX,c will be the same for these PSFCH transmissions. Only power control as noted in the ZTE CR, could cause the per PSFCH transmit power to be different among simultaneously transmitted PSFCHs.
Option 2 is an NBC per our understanding and requires a UE implementation change.

	OPPO
	1
	There is no motivation to set different power control parameters for different RP. All the PSFCH transmission can have same transmission to simplify the specification work. Option 1 is preferred since it has less spec impact to RAN1.

	Sharp
	1
	In our understanding, Option 1 was the intended behavior in Rel-16 discussions.

	Apple
	1
	Option 1 is the expected behavior in Rel-16 design.

	Nokia, Nokia Shanghai Bell
	2
	In option 1 resource pool specific sl-maxTransPower is not taken into account and PSFCH from a UE may exceed the sl-maxTransPower if RAN4 definition of PEMAX,c is used. Regarding the clarification for PO,PSFCH and αPSFCH as commented online, it should be: “UE is not expected to be configured with different value for PO,PSFCH / αPSFCH across FDMed resource pools.”. Different values can be configured for TD multiplexed resource pools.

	vivo
	Comments. clarification on option1 is needed
	For option1, we think firstly we should clarify if limit configured by sl-MaxTransPower still needs to be maintained for PSFCH transmission in a pool.
If option1’s intention to only remove the statement that PSFCH power control in 16.2.3 of 38.213 is resource pool specific, then how to handle the case where the determined total power of PSFCH transmissions in one of the multiple pools with overlapped PSFCH occasion exceeds the corresponding pool specific limit sl-MaxTransPower?
If the majority’s intention of supporting option1 is that sl-MaxTransPower is no longer applied to PSFCH transmission in a pool anymore, this would violate the RAN2 spec that sl-MaxTransPower is for all SL transmission in a pool. 
sl-MaxTransPower
Indicates the maximum value of the UE's sidelink transmission power on this resource pool. The unit is dBm.
If the power limit configured by sl-MaxTransPower still has to be maintained for each pool, instead of scaling down the tx power all PSFCH in the pool, we think option3(drop some PSFCH based on priority in the pool to meet the limit) should be considered to protect the performance of PSFCH of higher priority. 

	CATT/GOHIGH
	1 with comments
	If  and α is provided, and configured with sane value,  it seems that all the simultaneous PSFCHs will be transmitted with same power. 
However, if   is not provided, the PSFCH transmission power is determined by Pcmax, and N_TxPSFCH, the Pcmax is configured per resource pool manner, it seems if Pcmax of different resource pool is different, it is still possible to provide different PSFCH transmission power
 -	else
	 [dBm]


	ZTE,Sanechips
	1
	@CATT, the question you raised leads to the following configuration restriction:
If the parameters are provided, they should be the same, which is covered by option 1.
If the parameters are not provided, all the resource pools shall not be provided the parameters. We are fine to go with this option

@vivo your proposed case can be further discussed in RAN2. Dropping PSFCH is not a good solution if feedback should be protected.





4. Draft proposals for Thursday’s online session

FL’ observation: 7 out of 10 companies support Option 1 that is feasible and can be implemented with minor RAN1 specification change. Considering this situation, FL suggests to endorse the following TP. 

FL’s proposal 1: Adopt following text proposal for TS 38.213 V16.12.0 and for TS 38.213 V17.4.0 (mirror CR):
TS 38.213 V16.12.0
	<Unchanged parts are omitted>
16.2.3	PSFCH
A UE with  scheduled PSFCH transmissions, and capable of transmitting a maximum of  PSFCHs, determines a number  of simultaneous PSFCH transmissions and a power  for a PSFCH transmission , , on a all the resource pools in PSFCH transmission occasion  on active SL BWP  of carrier  as
<Unchanged parts are omitted>
	where the UE autonomously determines  PSFCH transmissions with ascending order of corresponding priority field values as described in clause 16.2.4.2 such that  and where  is determined for the  PSFCH transmissions according to [8-1, TS 38.101-1].
[bookmark: _GoBack]For resources pools configured with PSFCH resources overlapping in time, the UE either expects not to be provided with dl-P0-PSFCH or dl-Alpha-PSFCH in any of the resource pools, or expects to be provided with the same values of dl-P0-PSFCH and the same values of dl-Alpha-PSFCH for all the resource pools.
<Unchanged parts are omitted>



TS 38.213 V17.4.0 (mirror CR):
	<Unchanged parts omitted>
16.2.3	PSFCH
A UE with  scheduled PSFCH transmissions for HARQ-ACK information and conflict information, and capable of transmitting a maximum of  PSFCHs, determines a number  of simultaneous PSFCH transmissions and a power  for a PSFCH transmission , , on a all the resource pools in PSFCH transmission occasion  on active SL BWP  of carrier  as
<Unchanged parts omitted>
where the UE autonomously determines  PSFCH transmissions with ascending order of corresponding priority field values as described in clause 16.2.4.2 over the PSFCH transmissions with HARQ-ACK information, if any, and then with ascending order of priority value over the PSFCH transmissions with conflict information, if any, such that  and where  is determined for the  PSFCH transmissions according to [8-1, TS 38.101-1].
For resources pools configured with PSFCH resources overlapping in time, the UE either expects not to be provided with dl-P0-PSFCH or dl-Alpha-PSFCH in any of the resource pools, or expects to be provided with the same values of dl-P0-PSFCH and the same values of dl-Alpha-PSFCH for all the resource pools.
<Unchanged parts omitted>




FL’s proposal 2: Adopt following contents of reply LS to RAN4.

	Overall Description
RAN1 thanks RAN4 for their LS on PSFCH configured power with multiple resource pools.
Regarding the questions in the LS (R1-2300030(R4-2220553) from RAN4, RAN1 would like to provide the following replies.
	Question 1: RAN4 agreed to define PEMAX,c for PSFCH configured Tx Power in TS38.101-1 as sum of IEs sl-maxTransPower when multiple resource pools configured are transmitted simultaneously and would like to know if this can have any impact to RAN1



Answer 1: RAN1 discussed how to reflect RAN4’s agreement in the LS (R1-2300030(R4-2220553) from RAN4 and updates the RAN1 specification to use  for PSFCH configured power with multiple resource pools. 

	Question 2: RAN4’s understanding is that the total transmit power is shared equally between simultaneously transmitted PSFCHs regardless of whether they are from a single or multiple resource pools. RAN4 would like to confirm with RAN1 that this understanding is correct.



Answer 2: The RAN4’s understanding is correct. RAN1 made the following agreement in RAN1#99 on the transmit power for each PSFCH without limiting the decision to within a single resource pool:
Agreements:
· When UE transmits N PSFCHs simultaneously (if supported), transmit power of each PSFCH is the same.

Actions
To RAN4:
Action: RAN1 kindly asks RAN4 to take the above reply into account for further work.
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