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[bookmark: _Toc116995841]Introduction
In the last RAN WG1 meeting  #114-bis-e, RAN1 has sent an LS R1-2310595 to RAN4, regarding PSFCH power control for “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”. 
In this document we discuss the implications of RAN1 request and provide a tentative answer. 
	[bookmark: _Hlk116500371]1. Overall Description:
[bookmark: _Hlk148710515]Regarding PSFCH power control for “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, RAN1#114bis made the following working assumption.
	Working assumption
· In “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”:
· Assume the UE transmits N PSFCH
· Denote the final Tx power on one common PRB is P_common
· Denote the final Tx power on one dedicated PRB is P_dedicated
· P_common <= P_dedicated
· (pre-)configure an offset between P_common and P_dedicated
· Send an LS to RAN4 asking whether there is any difficulty for supporting the following cases
· P_common < P_dedicated
· P_common = P_dedicated



2. Actions:
To RAN4:
RAN1 respectfully requests RAN4 to take the above information into account, and provide feedback to RAN1 whether there is any difficulty for supporting the following cases
· P_common < P_dedicated
· P_common = P_dedicated




[bookmark: _Toc116995842]Discussion
Regarding the feasibility for supporting P_common < P_dedicated and/or P_common = P_dedicated, we note that the transmission of RBs with unequal power in a same carrier has not been a concern neither in RAN1 nor in in RAN4.  For example, for S-SSB power control it is being supported for SL-U as follows [38.213 CR R1-2308703].
	For operation with shared spectrum channel access, after allocating power  for transmission of each S-SS/PSBCH block in the anchor RB-set, the UE equally allocates power remaining from , if any, for transmission of each S-SS/PSBCH block in non-anchor RB-sets. 


That means that it is possible that the power of S-SSBs transmitted on different RB sets are different. And those S-SSBs are also FDMed, and although they are on different RB sets, they are still on the same carrier going through the same FFT processing, PA, and other baseband and front-end components. 
Similar power imbalance between RBs is also possible inLTE Sidelink, where power control procedures allow different power allocation for PSCCH and PSSCH RBs. 
Equal and unequal power allocation for sidelink transmission RBs has been supported, for example, in SL-U for S-SSBs in different RB-sets and in LTE Sidelink PSSCH/PSCCH power control procedures.
A potential concern is whether a higher power transmission of the PSFCH on dedicated RBs would harm the decoding of the PSFCH on common interlace RBs with lower transmit power. However, that shouldn’t be an issue either, since the PSFCH transmissions on common interlace are just for meeting regulatory requirement, so a lower SINR on common interlace RBs should not impact the decoding performance.
Transmissions on common interlace RBs are just for meeting regulatory requirement, so lowering common interlace RBs power and SINR does not degrade SL-U performance .
Another potential concern is whether accumulated power of transmissions from different UEs over the common RBs may cause excessive interference and IBE issues due to energy leakage from the common RBs. The fact that each UE uses a common interlace RBs, and one or more dedicated RBs for the PSFCH transmission means that the common interlace RBs may be used by multiple UEs. As a result, the power in such common interlace will linearly increase with the number of UEs that need to transmit HARQ feedback, while the power of the dedicated RBs will be smaller. This will result in additional, unnecessary interference that may distract operation of other devices on the same spectrum, and also unnecessarily increase power consumption. Hence it makes sense not to use more TX power for the common interlace RBs than what is strictly needed.
[bookmark: _Hlk148711130]P_common < P_dedicated helps reducing the accumulated power on common interlace RBs lowering potential IBE and interference.
It should be noted that the Minimum output power defined in clause 6.3F.1 of TS 38.101-1 should be respected when the UE allocates power for PSFCH with P_common and P_dedicated. As well, the OCB regulatory requirements for unlicensed spectrum should be respected, such that 99 % of the power of the signal shall be between 80% and 100% of the 20MHz bandwidth [ETSI EN 301.893].
Therefore, RAN4 response to R1-2310595 LS should refer to below proposals.
[bookmark: _Hlk131580909]RAN4 has no concern for supporting P_common < P_dedicated and/or P_common = P_dedicated. The support is up to RAN1.	Comment by Torsten Wildschek: Concern?

Proposed LS response is attached.

[bookmark: _Toc116995848]Conclusion
This paper has provided a discussion for the LS sent by RAN1 regarding PSFCH power control for “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”. 
Based on the discussion, the following Observations and Proposals were made:
1. Equal and unequal power allocation for sidelink transmission RBs has been supported, for example, in SL-U for S-SSBs in different RB-sets and in LTE Sidelink PSSCH/PSCCH power control procedures.
Transmissions on common interlace RBs are just for meeting regulatory requirement, so lowering common interlace RBs power and SINR does not degrade SL-U performance .

P_common < P_dedicated helps reducing the accumulated power on common interlace RBs lowering potential IBE and interference.
1. RAN4 has no concern for supporting P_common < P_dedicated and/or P_common = P_dedicated. The support is up to RAN1.
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1. Overall Description:
RAN4 would like to thank RAN1 for the information in LS R1-2310595. 
Regarding PSFCH power control for “Alt 1-1b: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s)”, assuming Tx power on one common PRB is P_common and Tx power on one dedicated PRB is P_dedicated, RAN4 has not identified any constraint for supporting P_common < P_dedicated nor P_common = P_dedicated.


Based on the above considerations RAN4 would like to provide the following answer to RAN1:
Answer: RAN4 has no concern for supporting P_common < P_dedicated and/or P_common = P_dedicated.  Supporting P_common < P_dedicated and/or P_common = P_dedicated is up to RAN1.
2. Actions:
To RAN1:
RAN4 respectfully asks RAN1 to take the above information into account in their further work. 

3. Date of Next TSG-RAN4 Meetings:

RAN WG4 Meeting#110                          Feb 26 – Mar 01, 2024                             Athens, Greece
RAN WG4 Meeting #110bis		Apr 15 – Apr 19, 2024	                           China (TBC) 




