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1. Introduction
In RAN4 #104-e meeting, the LS on UE power limitation for STxMP in FR2 from RAN1 [1] was discussed, the content of the LS is reproduced here

[image: image1]
But there is no consensus. This contribution continue discuss RAN1’s questions.
2.  Discussion
In last RAN4 meeting, majority think RAN4 currently does not have a definition for panel, it need RAN1 further clarify. We check the definition for antenna in TS 38.803:

The rectangular panel array antenna are defined as the tuple 
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 , comprising MgNg panels, and Mg is number of panels in a column, Ng is number of panels in a row. Each antenna panel comprise MN antenna elements with either single polarized (P=1) or dual polarized (P=2). It also means each antenna panel need one phase controller independently.

Since Mg and Ng are assumed 1 in previous RAN4 discussion and related simulation, so one panel means one antenna for UE, it can form one beam controlled by one phase controller.  

Based on above definition, RAN4 can further check with RAN1 whether simultaneous UL transmission across multiple UE panels (STxMP) means simultaneous UL transmission through multiple different directional beams. That is, whether one panel means one beam.

Proposal 1: RAN4 need further check with RAN1 whether one panel means one beam.
If one panel means one beam from RAN1 side, RAN4 need consider RAN1’s questions across multiple Tx beams.
Considering the Pcmax of FR2 is based on EIRP, the EIRP coming from the different directions could not be added together. From this point, power limitation per panel is feasible. 

But considering the total radiated power and UE total power consumption, a total power limitation per UE over all UE panels is feasible.
Therefore, from RAN4 perspective, both of Assumption 1 and Assumption 2 are feasible.

Proposal 2: both of Assumption 1 and Assumption 2 are feasible.

Based on the definition of the max output power for inter-band UL CA, it was defined per band for the UE types that don’t consider total power consumption.

For simultaneous UL transmission across multiple UE panels:

· The output power for the UE types which don’t need consider the total power consumption, can be limited per-panel. And the per-panel power limitation for STxMP including max TRP, max EIRP, min peak EIRP can be the same with the existing power limitation for a given power class.
· The output power for the UE types which need consider the total power consumption, the total power limitation should be considered per UE over all UE panels. Whether all of max TRP, max EIRP and min peak EIRP should be considered per UE over all UE panels or just max TRP should be considerd per UE over all UE panels and how to split the EIRP in different panels need further study.

In addition, how to define the UL spherical coverage for STxMP need further discuss refer to the RAN4 R-18 WID for simultaneous multi-Rx chain reception. Due to power control is independent of UL spherical coverage, it can be consider in future.
Proposal 3: The output power for the UE types which don’t need consider the total power consumption, can be limited per-panel. And the per-panel power limitation for STxMP including max TRP, max EIRP, min peak EIRP can be the same with the existing power limitation for a given power class.
Proposal 4: The output power for the UE types which need consider the total power consumption, the total power limitation should be considered per UE over all UE panels. How to consider the total power limitation based on per UE over all UE panels need further study.
3. Conclusion

In this contribution, we discussed our understanding for the concept of panel and RAN1’s question, and proposed:
Proposal 1: RAN4 need further check with RAN1 whether one panel means one beam.

Proposal 2: max EIRP, min peak EIRP and EIRP spherical coverage should be limited per-panel, max TRP can be limited either per-panel or per UE over all UE panels, it depends on UE types.

Proposal 3: The output power for the UE types which don’t need consider the total power consumption, can be limited per-panel. And the per-panel power limitation for STxMP including max TRP, max EIRP, min peak EIRP can be the same with the existing power limitation for a given power class.
Proposal 4: The output power for the UE types which need consider the total power consumption, the total power limitation should be considered per UE over all UE panels. How to consider the total power limitation based on per UE over all UE panels need further study.
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Regarding UE power control for STxMP in FR2, RAN1 has two following assumptions on power limitation so far:


Assumption 1: Power limitation per panel for STxMP


Assumption 2: A total power limitation per UE over all UE panels used for STxMP


Above power limitation includes both total radiated power and EIRP, and scenarios of these assumptions include at least single carrier scenario in FR2.


RAN1 seeks a few answers from RAN4 on the following questions in order to proceed further on the study of UE power control for STxMP.


Question 1: From RAN4 perspective, is Assumption 1 is feasible?


Question 2: From RAN4 perspective, is Assumption 2 is feasible?


Question 3: In either of Assumption1 or Assumption 2, whether the total power limitation per UE over all UE panels used for STxMP or the sum of per-panel power limitation for STxMP can be different from (greater than) the existing power limitation for a given power class?


Question 4: If both Assumption 1 and Assumption 2 are feasible, whether both assumptions can/shall be applied to a same UE, and what is the relationship between the per-panel power limitation and total power limitation if both are applied (e.g., the sum of per-panel power limitation can be larger than the total power limitation per UE, or should be always the same)?
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