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In the WID on Rel-18 MIMO evolution for downlink and uplink, the following objectives are relevant to the feature simultaneous transmission with multi-panel (STxMP) [1]. At the last RAN4 meeting, discussion on the UE power requirements continued for STxMP and RAN4 agreements were captured in a WF [2].
This paper provides our views on the open issues in the WF:
· Configured power per panel (per TCI state)
· MPE compliance
· Implication of testing issues
[bookmark: _Toc116995842]Discussion
Configured power for STxMP
In the WF [2], the following was agreed for further study.
<Agreement>: Pcmax/Pumax for STxMP
· RAN4 agreed to define ‘per-panel’ configured transmitted power for STxMP power control. 
· Total number of panels for ‘per-panel’ Pcmax should be two 
· FFS whether to introduce new inequation for ‘per-panel’ Pumax
· ‘per-panel’ to be replaced in final spec language, FFS how to define per-panel ‘k (k=0,1)’ for PCMAXf,c,k considering following options
· Per TCI state
· Per TCI pool
· Per SRS resource set
· Others based on RAN1 updates are not precluded 

Regarding how to define per-panel ‘k (k=0,1)’ for PCMAXf,c,k, as unified TCI has been enhanced to support PUSCH STxMP, per TCI state or per TCI pool should be used instead of per SRS resource set, which merely serves as the source RS for TCI state indication. As for per TCI state or per TCI pool, per TCI state is the most appropriate, because per TCI pool is a term that has not been clearly defined or used in RAN1 specification. In addition, Per TCI state can fully cover the per TCI pool case and provide better granularity.

Proposal 1: It is proposed to define per-panel ‘k (k=0,1)’ for PCMAXf,c,k as per TCI state.

The next task is how to revise the inequality for “per-panel” Pumax, copied below from [3]:

PPowerclass + DPIBE – MAX(MAX(MPRf,c,k, A- MPRf,c,k) + ΔMBP,n, P-MPRf,c,k) – MAX{T(MAX(MPRf,c,k, A- MPRf,c,k)), T(P-MPRf,c,k)} -[∆TSTxMP] ≤ PUMAX,f,c,k ≤ EIRPmax

There are two issues to be discussed, namely PPowerclass and the relaxation factor ∆TSTxMP. Based on previous agreement, the existing PPowerclass, i.e., the UE minimum peak EIRP, can be reused. In addition, it is necessary to have the relaxation factor as a placeholder to account for possible RF impairments or other design constraint. If there is a per-panel min. peak EIRP requirement defined, in other words, a different Ppowerclass, which considers the relaxation, an explicit relaxation factor would not be needed.

Proposal 2: Relaxation factor in the per-TCI state configured power formulation is needed to account for RF impairments or design constraints.

MPE compliance for STxMP
During the simultaneous UL transmission, there are two UL beams formed by two panels. As a result, there are two cases for MPE compliance.

Case 1: The two UL beams do not overlap. In this case, the MPE can be handled on a per-beam/per TCI state basis as they are independent from each other. As such, the required P-MPR can be determined independently, relying on the existing mechanism.

Case 2: The two UL beams overlap. In this case, the amount of P-MPR needed for each beam would be decided based on the joint consideration of the two beams. Should the power backoff be the same for each beam or be different, given that the two beams may carry different payloads? For instance, should the beam carrying PUCCH see smaller power backoff compared to the other beam that carries PUSCH?

We understand P-MPR due to MPE compliance to a large extent can be left to UE implementation. But since continued enhancements have been made in R16, i.e., MPE P-MPR Reporting, and in R17, i.e., beam-specific P-MPR reporting, it is perhaps useful to discuss what can be done to improve the performance.

Proposal 3: In the case of overlapping beams in simultaneous UL transmission, it is to be decided if MPE compliance should be completely left to UE implementation or some enhancement can be discussed to assist the UE/network. 

Impact of testability
In the WF [2], it is stated:

<Agreement>: Other UE RF requirements
· FFS whether/how to handle the testability issue

There is some testability issue raised in [4] regarding the feasibility of detecting two EIRP peaks, each for a TX panel or UL TCI state in the test. This is an issue because it is hard to verify two peaks accurately if they differ quite a bit. 

As discussed above, if we set the same PPowerclass or minimum peak EIRP for the two panels, there should be no difficulty in detecting the two peaks. Even if there is small difference due to the introduction of relaxation factor ∆TSTxMP, assuming one beam peak from one panel is locked, there should be no confusion in detecting the other beam peak from the other panel, as long as the difference between the two beam peaks is within a small range (TBD).  Furthermore, it seems straightforward to tell which beam peak corresponds to which TCI state based on the direction of the DL signal. 

Observation 1: With the same minimum peak EIRP for the two panels, there seems to be no difficulty in identifying the two beam peaks in testing.
[bookmark: _Toc116995848]Conclusion
In this contribution, we make the following proposals on STxMP：
[bookmark: _Toc116995849]Proposal 1: It is proposed to define per-panel ‘k (k=0,1)’ for PCMAXf,c,k as per TCI state.
Proposal 2: Relaxation factor in the per-TCI state configured power formulation is needed to account for RF impairments or design constraints.
Proposal 3: In the case of overlapping beams in simultaneous UL transmission, it is to be decided if MPE compliance should be completely left to UE implementation or some enhancement can be discussed to assist the UE/network. 
Observation 1: With the same minimum peak EIRP for the two panels, there seems to be no difficulty in identifying the two beam peaks in testing.
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