3GPP TSG-RAN WG4 Meeting #105
R4-2218889
Toulouse, France, 14th ‒ 18th Nov., 2022
Title: 
Discussion on maximum configured power of PSFCH in Rel-17 sidelink enhancement
Agenda Item:
5.2
Source: 
LG Electronics
Document for:
Discussion
1 Introduction
In RAN4#104e, there were discussions on IE PEMAX,c of configured Tx power for S-SSB and PSFCH, and agreements were reflected in CR [1]. In the CR[1], the square bracket remains on the description of maximum configured power for PSFCH when multiple resource pools configured are transmitted.
In this paper, we provide our views on the maximum configured Tx power of Rel-17 V2X for PSFCH with multiple resource pools.
2 Discussion
The agreement for configured power on S-SSB and PS-FCH [1] is captured as below:
-
For the total transmitted power PCMAX,PSSCH/PSCCH, PEMAX,c is the value given by IE sl-maxTransPower, defined by TS 38.331.
-
For the total transmitted power PCMAX,S-SSB, the PCMAX_L,f,c and PCMAX_H,f,c are defined as follows:

PCMAX_L,f,c = MIN {PPowerClass, V2X – MAX(MAX(MPRc , A-MPRc) + TIB,c , P-MPRc), PRegulatory,c}

PCMAX_H,f,c = MIN {PPowerClass, V2X,  PRegulatory,c}
-
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.
The only remaining issue is the square bracket on PSFCH configured power description and this needs to be resolved in this meeting considering Rel-17 sidelink enhancement WI was completed March 2022 and Rel-18 WI on sidelink evolution will start from Feb. 2023.
The summary part of the email discussion [2] in the last RAN4#104 meeting for PSFCH configured power with multiple resource pools is captured below:

Issue 1-1-3: PEMAX,c IE parameters for PSFCH
Agreements:

RAN4 use same IE sl-MaxTransPower of PSSCH/PSCCH for PSFCH transmission for single resource pool at given time.

But one clarification point is needed to discuss when multiple RBs PSFCH transmission is considered with multiple resource pools at a given time.
This issue will further discuss in next RAN4 meeting with following options
Candidate options:

· 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.
During RAN4#104, there were questions if the change of the Pcmax,c for PSFCH in time domain by using the “sum” method can be an issue. 

It is our understanding that even the total transmitted power Pcmax,c for PSCCH/PSSCH can also change a lot in the time-domain depending on network (pre-)configuration considering “a” sidelink resource pool can be for transmission of PSSCH/PSCCH at a given time and IE sl-maxTransPower for PSCCH/PSSCH is (pre-)configured as a pool-specific manner.
And, since the total transmitted power Pcmax,c for S-SSB and PSCCH/PSSCH is different[1], the time-domain change of Pcmax,c between S-SSB and PSCCH/PSSCH happens and this Pcmax difference can be big.
Observation 1. Time domain change of the total transmitted power can happen even in PSCCH/PSSCH.
Observation 2. Time domain change of the total transmitted power happens between PSCCH/PSSCH and S-SSB.
Considering the above aspects, we think the time-domain change of total transmitted power for sidelink signal/channel is a network (pre-) configuration issue.
Regarding PSFCH with multiple resource pools, an example is provided to explain how the “sum” and the “Min(or Max/Avg)” of multiple IEs can be different.

Followings are 4 cases where Case 1-1 and 1-2 are the cases for single resource pool and Case 2-1 and 2-2 are the cases for two resource pools. 
Case 1-1 : 1 PSFCH transmission with 1 resource pool

Case 1-2 : 2 PSFCHs simultaneous transmission with 1 resource pool

Case 2-1: 2 PSFCHs simultaneous transmission with 2 resource pools , total power is limited to sum of IEs.
Case 2-2: PSFCHs simultaneous transmission with 2 resource pools, total power is limited to Min(or Max/Avg) of IEs.
Figure 1 is the example of total transmitted power for 2 PSFCHs with 2 resource pools based on the above Case1-1 ~ Case 2-2. In Figure 1, we assumed IE1 is equal to IE2 for simplicity. 
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Figure 1. Example of total transmitted power for 2 PSFCHs with 2 resource pools.

In Case1-1, 1 PSFCH in 1 resource pool is transmitted and and PEMax,c,PSFCH is set as IE1.

In Case1-2, 2 PSFCH in 1 resource pool is transmitted simultaneously and PEMax,c,PSFCH is set as IE1. Since IE1 is the maximum transmission power IE for both PSFCH1 and PSFCH2, the total transmitted power is divided by equal power (i.e. 1/2*IE1) for each PSFCH1 and PSFCH2.

In Case 2-1, 2 PSFCHs in 2 separate resource pools are transmitted simultaneously. Assume IE1 is for PSFCH1 and IE2 is for PSFCH2. The PEMax,c,PSFCH is set as IE1+IE2 and total transmitted power for PSFCH1 and PSFCH2 is IE1+IE2.
In Case 2-2, 2 PSFCHs in 2 separate resource pools are transmitted simultaneously. Assume IE1 is for PSFCH1 and IE2 is for PSFCH2. The PEMax,c,PSFCH is set as Min(or Max/Avg.) of IE1 and IE2. The total transmitted power for PSFCH1 and PSFCH2 is Min (or Max or Avg) of IE1 and IE2.
If we compare Case 2-1 and Case 2-2, it can be seen that if Min.(or Max./Avg.) of IE1 and IE2 is set as an upper limit of total transmit power as in Case 2-2, the actual transmit power of each PSFCH needs to be reduced by a certain, which can be avoided in Case 2-1 i.e. sum of IE1 and IE2. 

Observation 3. Min.( or Max./Avg.) of IEs for PSFCH with multiple resource pools can limit the total transmitted power and thus each PSFCH power needs to be reduced by a certain degree.
If we use “sum”, there is an advantage of guaranteeing the PSFCH performance with multiple resource pools.
Observation 4. Sum of IEs for PSFCH with multiple resource pools can guarantee its total transmit power.
From the above observations, we can see that if PSFCH simultaneous transmission with multiple resource pools is considered,  PEMAX,c should be the value given by “sum” of IE1 and IE2 for the total transmit power Pcmax,c.
Proposal 1. For the total transmitted power of PSFCH with multiple resource pools, use the sum of the IEs sl-maxTransPower for the PEMAX,c. 
3 Conclusion

In this contribution, we provided our views on PEMAX,c IE for PSFCH configured Tx power in Rel-17 sidelink enhancement with following observations and proposal. 
Observation 1. Time domain change of the total transmitted power can happen even in PSCCH/PSSCH.
Observation 2. Time domain change of the total transmitted power happens between PSCCH/PSSCH and S-SSB.

Observation 3. Min.( or Max./Avg.) of IEs for PSFCH with multiple resource pools can limit the total transmitted power and thus each PSFCH power needs to be reduced by a certain degree.
Observation 4. Sum of IEs for PSFCH with multiple resource pools can guarantee its total transmit power.
Proposal 1. For the total transmitted power of PSFCH with multiple resource pools, use the sum of the IEs sl-maxTransPower for the PEMAX,c. 

The companion CR on this topic is provided in [3].
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