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1. Introduction

In last RAN2 meeting, RAN2 discussed the UE FR2 P-MPR reporting based on RAN4 LSs [1][2]. A new RAN4 LS [3] on UE FR2 P-MPR reporting is coming after last RAN4 meeting.

It is time for RAN2 to design signalling for P-MPR reporting due to UE FR2 P-MPR reporting requirement from RAN4.
We will discuss how to support UE FR2 P-MPR reporting in RAN2.
2. Discussion
In RAN4, the P-MPR reporting focus on FR2 serving cell. So, the common understanding is that the P-MPR reporting only apply to FR2 serving cells.

Currently, we report PHR, PCMAX,f,c and P bit in PHR MAC CE. According to RAN4 LS, RAN4 prefer to report P-MPR via MAC CE.

In R16, the PHR will be included in PHR MAC CE only for the activated serving cell and its active BWP is not dormant BWP.
It is better to confirm the working assumption firstly, then we go to the details for P-MPR reporting design.

Proposal 1: UE FR2 P-MPR reporting only applies to FR2 activated serving cells and its active BWP is not dormant BWP. The P-MPR reporting will be via MAC CE.

Issue 1: Which MAC CE will be used to report the P-MPR?

In last RAN2 meeting, some papers [4][5] has discussed how to implement the P-MPR reporting. The main options are as below:
Option 1: define new MAC CE for UE FR2 P-MPR reporting [5].
Option 2: current PHR MAC CE are enhanced for UE FR2 P-MPR reporting [4].
For our understanding, the P-MPR is reported only when P is set to 1. It is not clear from RAN2 point of view whether it is enough if only P-MPR is report to the network without PHR and PCMAX,f,c information from network point of view. If yes, I think design new MAC CE for UE FR2 P-MPR reporting works. But if No, it is better to enhance the current PHR MAC CE to report P-MPR.
Proposal 2: Confirm with RAN4 whether it is enough if only P-MPR is report to the network without corresponding PHR and PCMAX,f,c information.
For option 1, the new MAC CE will include the serving cell identification related information and P-MPR value. The new MAC CE looks like in below figure.
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For current PHR MAC CE, if V=0, then PCMAX,f,c is report, otherwise the PCMAX,f,c is omitted. I think if V=1, there will be no P-MPR reporting. Only when P=1 and V=0, the P-MPR reporting may be triggered.
Proposal 3: confirm with RAN4 that only when P=1 and V=0, the P-MPR reporting for one serving cell may be triggered.
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For case that P=1, V=0, and the P-MPR reporting is triggered, if the P-MPR value is 2 bits, the 2 R bit can be used (i.e. case 4.1). If the P-MPR value is more than 2 bits, the new field will be extended based on current PHR MAC CE (i.e. case 4.2).
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Proposal 4: Inform RAN4, the new MAC CE format and enhanced PHR MAC CE for reporting P-MPR and ask RAN4 confirm which one can meet the RAN4 requirement.

Issue 2: The triggers for P-MPR reporting?

In RAN4 LS, RAN4 indicates event-based trigger for P-MPR reporting and one prohibit timer will be defined to prevent frequent P-MPR reporting.
“Network configured threshold for event-triggered FR2 MPE P-MPR reporting is defined based P-MPR being higher than a configurable threshold. Whether an additionally relative threshold will be defined is still under discussion in RAN4…..”
One event based PHR reporting due to P-MPR is similar as above event-based P-MPR reporting, but different.
“there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]) for this cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.”
If the P-MPR is reported via new MAC CE, there is only one event-based P-MPR according to RAN4 LS said.

If the P-MPR is reported via PHR MAC CE, it makes sense the event-based P-MPR reporting is common for PHR and P-MPR reporting. 

The other issue is whether PHR MAC CE can also include the P-MPR due to all the triggers of PHR reporting.
Proposal 5: Confirm with RAN4 the below issues if enhanced PHR MAC CE is used to report P-MPR.
· event-based P-MPR reporting defined in RAN4 is common for PHR and P-MPR reporting. 

· whether PHR MAC CE can also include the P-MPR due to all the triggers of PHR reporting.

Issue 3: UE capability for UE FR2 P-MPR reporting?

It makes sense that a UE capability is necessary for supporting the UE FR2 P-MPR reporting and it is FR2 only and optional capability.
Proposal 6: UE capability for supporting UE FR2 P-MPR reporting is optional and FR2 only.
Issue 4: Necessary to configure P-MPR reporting from network?

Some companies think the P-MPR reporting should be based on the network configuration for it. For example, the R16 UE will be connected to R15 gNB, and the R15 gNB cannot identify the P-MPR. However, the P-MPR is reported to the network, then it is up to network how to use the P-MPR value.

If the new MAC CE is used to report P-MPR, it works without network configuration.
If enhanced PHR MAC CE is used, the network should know the details of the MAC CE format. Otherwise, the network will be failed to decode the PHR information correctly. So it should be based on network configuration to report P-MPR if enhanced PHR MAC CE is used.

Proposal 7: if new MAC CE is used to report P-MPR, the network configuration for P-MPR reporting is not necessary. If enhanced PHR MAC CE is used, the network configuration for P-MPR reporting is necessary.
3. Conclusion

based on the discussion above, we propose:
Proposal 1: UE FR2 P-MPR reporting only applies to FR2 activated serving cells and its active BWP is not dormant BWP. The P-MPR reporting will be via MAC CE.

Proposal 2: Confirm with RAN4 whether it is enough if only P-MPR is report to the network without corresponding PHR and PCMAX,f,c information.

Proposal 3: confirm with RAN4 that only when P=1 and V=0, the P-MPR reporting for one serving cell may be triggered.

Proposal 4: Inform RAN4, the new MAC CE format and enhanced PHR MAC CE for reporting P-MPR and ask RAN4 confirm which one can meet the RAN4 requirement.

Proposal 5: Confirm with RAN4 the below issues if enhanced PHR MAC CE is used to report P-MPR.

· event-based P-MPR reporting defined in RAN4 is common for PHR and P-MPR reporting. 

· whether PHR MAC CE can also include the P-MPR due to all the triggers of PHR reporting.

Proposal 6: UE capability for supporting UE FR2 P-MPR reporting is optional and FR2 only.
Proposal 7: if new MAC CE is used to report P-MPR, the network configuration for P-MPR reporting is not necessary. If enhanced PHR MAC CE is used, the network configuration for P-MPR reporting is necessary.
The draft LS to RAN4 is in [6].
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