3GPP TSG-RAN WG4 Meeting #94-e-Bis                                       R4-2004745
Electronic Meeting, 20 – 30 Apr., 2020
Source: 
Huawei, Hisilicon
Title: 
On simultaneous transmission of PSFCH
Agenda Item:
6.4.4.1
Document for:
Approval
1 Introduction
Simultaneous transmission of PSFCH is still under discussion and there was a WF on simulation assumptions agreed in last RAN4 meeting. This contribution provides RAN1 related agreements for PSFCH and our consideration based on the simulation evaluation.
2 Discussion
First of all, some PSFCH related RAN1 agreements are listed in this contribution to have a better understanding of the issue of simultaneous transmission of PSFCH.

	Agreements:

· A sequence-based PSFCH format with one symbol (not including AGC training period) is supported.

· In Rel-16, at least for sequence-based PSFCH format with one symbol (not including AGC training period), it is not supported to do FDM between PSSCH/PSCCH and PSFCH.

· For PSFCH power control, 

· It is supported that the open-loop power control is based on the pathloss between PSFCH TX UE and gNB (if PSFCH TX UE is in-coverage):

· The nominal power and alpha for PSFCH power control are configured separately from the parameters used for PSCCH/PSSCH power control.

·  (working assumption) Sidelink pathloss based PSFCH power control is not supported.

· For the agreed sequence-based PSFCH format with one symbol (not including AGC training period),

· 1 PRB is used. 
· For implicit mechanism for PSFCH resource determination,

· In a resource pool, one or multiple PSFCH candidate resources are determined from the starting sub-channel index and slot index used for the corresponding PSSCH

· Repetition of PSFCH format 0 (one-symbol PSFCH format agreed in RAN1#97) to two consecutive symbols is used.

· This implies that, two consecutive symbols are always used for transmission of PSFCH format 0. 

· Note: The first symbol can be used for AGC training.

· One symbol is used for gap right after PSSCH transmission.

· One symbol is used for gap right after PSFCH transmission.

· When UE transmits N PSFCHs simultaneously (if supported), transmit power of each PSFCH is the same.

·  The minimum time gap between PSFCH and the associated PSSCH can be (pre-)configured in the unit of slots (MinTimeGapPSFCH = {2, 3}).


The above selected agreements are closely related to the RAN4 evaluation on PSFCH.
Based on RAN1 agreements, the resource allocation of PSFCH is determined by sub-channel index and slot index, which most likely would result in non-contiguous RB allocation for the PSFCH symbol(s). In each slot with PSFCH transmission, bitmap indicates the PRBs in frequency domain, i.e., rbSetPSFCH. For these RB allocations, contiguous or non-contiguous, the power backoff could be different, which will be determined by simulation campaign in current RAN4 study. With the simulation results in [2], we see the MPR/A-MPR relies on the gap RB ratio between RBstart and RBend. No matter what’s the RB allocation for resource mapping of PSFCH in the frequency domain, the power backoff can always be determined. 
It is known that open loop power control based on DL pathloss is adopted by PSFCH, and when UE transmits N PSFCHs simultaneously, transmit power of each PSFCH is the same according to RAN1 agreement. After power backoff of corresponding MPR/A-MPR, available power for PSFCH can be determined, and in turn, the number of simultaneously PSFCH transmission can be derived. No limitation of the number N is needed in RAN4. And it is also the agreement in last meeting that assumption of N in RAN4 is only for MPR simulation purpose, the final number is up to RAN1 decision.
Proposal: No need to limit the number of simultaneous transmission of PSFCH in RAN4. The number can be determined by RAN1 with the information of MPR/A-MPR.
3 Conclusion

Consideration on simultaneous transmission of PSFCH was discussed in this contribution. With the current RAN1 agreements, once the MPR/A-MPR are specified for PSFCH, the number N of simultaneous transmission of PSFCH can be determined. 
Proposal: No need to limit the number of simultaneous transmission of PSFCH in RAN4. The number can be determined by RAN1 with the information of MPR/A-MPR.

In addition, the MPR/A-MPR requirements for PSFCH shall be defined in a generic way, for all possible RB allocation cases, the corresponding MPR/A-MPR can be calculated accordingly. 
References
[1] R4-2002758, WF on MPR/A-MPR simulation assumptions and parameters for simultaneous PSFCH transmission, Huawei, HiSilicon
[2] R4-200xxx, MPR\AMPR simulation results and discussion for PC3 PSFCH NR V2X in band n47, Huawei, HiSilicon

3GPP


