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1. Introduction
During the RAN4#104-e meeting, the Pemax issue has been fully discussed and the only remaining issue is the Pemax for PSFCH with multiple PSFCH in multiple resource pool scenario. Hence in this paper we give further analysis and try to finalize this question.
2. Discussion
The issue Pemax IE parameter for PSFCH is captured as below from the email summary as [1]. 
[image: ]
It has been stated that the issue is when multiple RBs PSFCH transmission is considered with multiple resource pools at a given time how to define the Pemax since the IE sl-MaxTransPower is configured per resource pool. From the RAN1 design of the sidelink frame, the last 4 symbols are configured as GP, AGC, PSFCH and GP respectively. In the time domain the PSFCH will occupy one symbol while in the frequency domain the PSFCH will occupy 1 RB for each PSFCH resource. An example of the last 4 symbols configuration is shown below:
	GP
	AGC
	PSFCH1
	GP

	
	
	PSFCH2
	

	
	
	PSFCH3
	

	
	
	PSFCH4
	


The 4 PSFCH resources are also for example. 
Observation 1: Each PSFCH will occupy one symbol on time domain and 1RB in frequency domain.
During the PSFCH discussion, different options have been provided as already captured in the beginning. To further investigate how to agree on the PSFCH Pemax, we need to further look into the power control of PSFCH on how to use the Pcmax of PSFCH as captured in TS 38.213.
[image: ]
To make it simple, the PPSFCH,one is the power of one PSFCH resource and will be decided by the power control based on the downlink pathloss. The PPSFCH,k(i) is the final power of each PSFCH and it has been assumed that the power limit of all the PSFCH should be below PCMAX. 
Observation 2: From RAN1 power control perspective, the power limit of all the PSFCH should be below PCMAX.
Furthermore, the current PCMAX is decided by below two lower band and upper band as PCMAX_L,f,c and PCMAX_H,f,c
PCMAX_L,f,c = MIN {Pemax，c，PPowerClass, V2X – MAX(MAX(MPRc , A-MPRc) + DTIB,c , P-MPRc), PRegulatory,c}
PCMAX_H,f,c = MIN {Pemax，c，PPowerClass, V2X,  PRegulatory,c}
As can be seen in the equation, the minimum value of the listed values including Pemax will be used to determine the PCMAX. In another word, if the Pemax is defined unclear and too small, it will have great influence on the PSFCH power.
Going back to the 3 options listed in the summary as:
· Option 1: RAN4 use max IE sl-MaxTransPower of PSSCH/PSCCH for PSFCH transmission.
· Option 2: RAN4 use sum of IE sl-MaxTransPower from multiple resource pools for multiple RBs PSFCH transmission.
· Option 3: RAN4 use min IE sl-MaxTransPower of PSSCH/PSCCH for PSFCH transmission.
· Option 4: Other option is not precluded.
We try to give analysis one by one. Still take the 4 PSFCH as an example. To make it easy, it is proposed that PSFCH 1 to 3 belongs to the same resource pool and denote it as pool 1. The PSFCH 4 belongs to the resource pool 2. The scheduled PSFCH resources are 4. So the PSFCH power of each PSFCH should be Pcmax – 6dB. If the sl-MaxTransPower for pool 1 is 23dBm and for pool 2 is 20dBm, then the sum of the IE would be 23+20 as 24.7dBm. In this case, if the UE is PC2 and the regulation allows PC2 then the Pcmax should be 24.7dBm. However, as stated previously, with RAN1 power control mechanism, the PSFCH power of each PSFCH should be Pcmax – 6dB which is 24.7-6 = 18.7 dBm. This is much smaller than the upper limit for each resource pool as set by the IE sl-MaxTransPower for each pool as well as the PC2 limit set by the UE and regulatory requirement. The only reason why the UE PSFCH power is limited too much is because the wrong calculation of the Pemax,c.
Observation 2: With the three options as listed now, the UE PSFCH power will be limited too much and hence will cause UE transmit PSFCH with lower power then permitted.
To fully overcome the issue, a new Pemax calculation equation is proposed below:
Denote the sl-maxTransPower of each resource pool as PRi where Ri means the Rith resource pool and there are  PSFCH  configured on that pool and the number of resource pools that has configured for PSFCH will be R. 
PEMAX,c =.
With the proposed Pemax,c calculation, which has considered all the resource pools and the number of PSFCH on the resource pool, the UE PSFCH power can be correctly implemented.
Proposal: To agree on the equation of Pemax,c for PSFCH as: 
PEMAX,c =.
Further CRs for Rel-16 and Rel-17 are proposed.
3	Conclusions
In this contribution, we give further discussion on the Pemax,c for PSFCH and the observations and proposals are:
Observation 1: Each PSFCH will occupy one symbol on time domain and 1RB in frequency domain.
Observation 2: With the three options as listed now, the UE PSFCH power will be limited too much and hence will cause UE transmit PSFCH with lower power then permitted.
Proposal: To agree on the equation of Pemax,c for PSFCH as: 
PEMAX,c =.
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1f dl-PO-PSFCH is provided,

where

Pesrciione = Popsren + 1010g10(2) + @pspey - PL [dBm]

- Popsper is avalue of dl-PO-PSFCH

- Q@pspcy 1s a value of dl-Alpha-PSFCH, if provided; else, appsey = 1

PL = PLys.(qa) when the active SL BWP is on a serving cell c, as described in clause 7.1.1 except that

the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled
by a DCI format 0_0 in serving cell ¢ when the UE is configured to monitor PDCCH for detection of
DCI format 0_0 in serving cell ¢

the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the
UE is not configured to monitor PDCCH for detection of DCI format 0_0 in serving cell ¢

- if Nechrepsrcn = Nmaxpsren

if Pospcrone + 1010910 (Nachtxpsren) < Poaax. where Peyay; is determined for Nyeyypsren PSFCH
transmissions according to [8-1, TS 38.101-1]

Nrypsren = Nochtxpsren and Ppspery(i) = Ppspcrone [dBm]

else

UE autonomously determines Ny, pspcy PSFCH transmissions first 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 Nr.pspcy = max(1, X, M) where M;,
for 1 =i< 8,isanumber of PSFCHs with priority value i for PSFCH with HARQ-ACK
information and M;, for i > 8, is a number of PSFCHs with priority value i — 8 for PSFCH with
conflict information and K is defined as

- the largest value satisfying Pogrcrione + 10l0g50(max(1, ¥ M) < Poypy where Poyay is
determined according to [8-1, TS 38.101-1] for transmission of all PSFCHs in ¥, M,, if any

- zero, otherwise
and
Posreri(i) = min(Poyax — 1010g10(Nrxpsecn): Pesrcrions) [dBm]

where Peyayis defined in [8-1, TS 38.101-1] and is determined for the Ny, pspew PSFCH
transmissions




