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1. Introduction

In RAN2#109bis meeting, RAN2 discussed the UE FR2 P-MPR reporting based on RAN4 LSs [1][2]..

In RAN2#110 meeting, A new RAN4 LS [3] on UE FR2 P-MPR reporting and Email discussion on how to address RAN4 requirements are discussed. The following agreements are agreed.

· [030] R2 understanding of R4 agreement: UE triggers MPE reporting if at least one cell of the MAC entity with a P-MPR ≥ a configurable threshold (per cell). 

· [030] R2 understanding of R4 agreement: P-MPR reporting is limited by a prohibit timer. 

· [030] Support a per MAC entity RRC configuration, whereby the MAC entity reports MPE related P-MPR only when such parameter or IE is configured (10/10)
· [030] For P-MPR threshold for absolute triggering, a separate value is configured for MPE reporting procedure per MAC entity (9/10).

· [030] FR2 MPE-related P-MPR reporting is an optional per-UE capability 
[000] COMMENTS AFTER MEETING

-
Chair: On P-MPR reporting: I removed the part in the agreement that there is a separate Prohibit timer, as this was in the end not agreeable at this meeting.  

- 
Chair: On prohibit timer, It seems the wording “a separate value is configured for MPE reporting procedure per MAC Entity” is still agreeable. 

- 
Chair: My view on the MPE topic is clearly that R2 shall implement the signalling for what R4 intend. If R2 can reuse current PHR somehow and it comes for free that is ok and Good, BUT the use case of PHR and MPE are not identical, so the strive for reuse should not be stronger than the strive to do a useful feture, i.e. should not be a hard limit for R4 solution. The complexity of adding a new MAC CE is not particularly high. Premature optimization is also never good. 
We will discuss how to design signalling for P-MPR reporting due to UE FR2 P-MPR reporting requirement from RAN4.
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].
In [6], RAN4 agreed that P-MPR will be reported alone with the PHR information. If so, we think it is better to enhance the current PHR MAC CE for UE FR2 P-MPR reporting.

[image: image1.png]Whether it is enough for BS to solve RLF by the reported PMPR itself or
need to combine with PHR report?

=> Agreement: To solve RLF, PHR information is needed in addition to PMPR and
this is limited to FR2.




If a new PHR MAC CE for UE FR2 P-MPR reporting is designed, it is not necessary to include the PHR and PHR and PCMAX,f,c information in the new MAC CE. In order to meet the RAN4 requirements, the UE can report the PHR MAC CE together with the P-MPR MAC CE in one TB when then P-MPR reporting is reported.
Another option is the P-MPR reporting is per serving cell, then the PHR, P-MPR and PCMAX,f,c information can be included in one MAC CE for this specific cell.

Based on the discussion above, we think there are 3 option to address the P-MPR reporting.

Option 1: Enhance the current PHR MAC CE for P-MPR reporting.

Option 2: define a new MAC including all the FR2 serving cells’ P-MPR information. The PHR MAC CE will be reported together with P-MPR MAC CE if the P-MPR reporting is triggered. The MAC CE example is as bellow with P-MPR=3bit.
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Option 3: define per serving cell P-MPR MAC CE including P-MPR, PHR and PCMAX,f,c information. The MAC CE example is as bellow with P-MPR=3bit.
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	Pros.
	Cons.

	Option 1
	· Only one MAC CE will meet the PHR and P-MPR reporting requirement.
	· Due to the coupled PHR and P-MPR reporting, it will impact the details of the PHR generations procedure.

	Option 2
	· It looks simply.
	· It relies on the PHR reporting, a big TB is required to including both MAC CE.

	Option 3
	· It looks simply. 
	· It is per serving cell reporting, the P-MPR trigger will be frequent if more FR2 serving cells are configured due to one by one reporting.


Proposal 2: option 1(enhanced PHR MAC CE for P-MPR reporting) and option 3 (per serving cell P-MPR reporting) are proposed as baseline.
If option 1 is agreed, the key point is how to include the P-MPR in the current PHR MAC CE.

For current PHR reporting of each serving cell, the meaning of P bit and V bit are copied from TS 38.321 spec as:
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	-
P: This field indicates whether the MAC entity applies 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]). The MAC entity shall set the P field to 1 if the corresponding PCMAX,f,c field would have had a different value if no power backoff due to power management had been applied;
-
V: This field indicates if the PH value is based on a real transmission or a reference format. For Type 1 PH, the V field set to 0 indicates real transmission on PUSCH and the V field set to 1 indicates that a PUSCH reference format is used. For Type 2 PH, the V field set to 0 indicates real transmission on PUCCH and the V field set to 1 indicates that a PUCCH reference format is used. For Type 3 PH, the V field set to 0 indicates real transmission on SRS and the V field set to 1 indicates that an SRS reference format is used. Furthermore, for Type 1, Type 2, and Type 3 PH, the V field set to 0 indicates the presence of the octet containing the associated PCMAX,f,c field, and the V field set to 1 indicates that the octet containing the associated PCMAX,f,c field is omitted;
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The possible enhanced PHR MAC CE for one serving cell is illustrated as above. Based on the meaning of the P bit, it is not clear if the P bit can also indicate if the P-MPR value exists in PHR for one serving cell. If the P-MPR is only reported after power back off is applied, then the P bit can also be used to indicate the P-MPR existing, otherwise, the P bit does not work.

Observation 1: It is not clear the P bit can also indicate if the P-MPR value exists in PHR for one serving cell.
When the V bit is set to 1, then the two R bit and PCMAX,f,c field are omitted. It is not clear if the P-MPR reporting only triggered when V is not set to 1. If there is requirement from RAN4 that the P-MPR reporting may triggered even if V is set to 1, then the two R bit can not be used for P-MPR reporting. Otherwise, the two R bit cannot used for P-MPR reporting.
Observation 2: It is not clear whether the P-MPR reporting only triggered when V is not set to 1.
Even for 3-bit P-MPR case, it is also not clear how to decode the MAC CE for one serving cell, because the gNB does not know what information is followed the PHR Octet, P-MPR information or next serving cell’s PHR? If P bit can indicate the P-MPR existing, then the network can decode the P-MPR according to P bit value. If no, the P-MPR Octet always exists for FR2 serving cell and one bit indicates if the P-MPR value is meaningful.
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Before design the MAC CE, RAN2 should first confirm with RAN4 the confusions in observation 1 and observation 2.
Proposal 3: RAN2 confirm the following confusions with RAN4:
· Whether the P bit can also indicate if the P-MPR value exists in PHR for one serving cell.
· Whether the P-MPR reporting is only triggered when V is not set to 1.
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. It is called absolutely P-MPR threshold. 
“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…..”
In [6], a relative P-MPR threshold is agreed as below.
[image: image7.png]Relative PMPR report trigger threshold

« In 1% round, regarding whether relative PMPR threshold is needed in addition to already agreed absolute
PMPR threshold, the status is as below.

1% round status Option1 (Needed) Option2 (Not needed)

Supporting companies B 4

=Agreement: Relative PMPR threshold is introduced as an additional complimentary to the previously
agreed absolute P-MPR threshold.

=FFS on the details related to relative PMPR threshold, e.g. the values, relation to the absolute PMPR
threshold, how relative PMPR threshold works below absolute PMPR threshold, etc.

* In 2" round, whether relative threshold can works below the absolute PMPR threshold is discussed, and the
outcome is:
2" round status Option A (Yes) Option B (No) Concern on relative threshold

Supporting companies | 8 companies 0 companies 3 companies

=> Agreement: Relative PMPR trigger threshold can work below and above the absolute PMPR threshold.
=> Signaling details are left for RAN2 to discuss and decide.

Note: The “relative PMPR threshold” means PMPR reporting will be triggered when the PMPR changes applied
by UE is larger than the “relative PMPR threshold” configured by NW.




The relative P-MPR threshold P-MPR reporting is similar as one PHR trigger as copied text below from TS 38.321.
“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, the absolute threshold and relative threshold are fine to be introduce for P-MPR reporting trigger. If the P-MPR is reported via PHR MAC CE, we cannot see the necessary to introduce a new relative threshold for P-MPR reporting, the current phr-Tx-PowerFactorChange IE can be reused.
If the enhanced PHR MAC CE is adopted, it makes sense the event-based P-MPR reporting is common for PHR and P-MPR reporting. It means the P-MPR trigger will also trigger the PHR reporting. 
The other issue is whether PHR MAC CE can also include the P-MPR due to other triggers of PHR reporting, e.g. SCell activation, enter dormancy and so on.
Proposal 4: no need to specify a new relative threshold for P-MPR reporting if enhanced PHR MAC CE is sued for P-MPR reporting.

Proposal 5: P-MPR event trigger is common for PHR and P-MPR reporting, the PHR specific triggered PHR reporting will not include the P-MPR if enhanced PHR MAC CE is sued for P-MPR reporting.

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: option 1(enhanced PHR MAC CE for P-MPR reporting) and option 3 (per serving cell P-MPR reporting) are proposed as baseline.

Proposal 3: RAN2 confirm the following confusions with RAN4:
· Whether the P bit can also indicate if the P-MPR value exists in PHR for one serving cell.
· Whether the P-MPR reporting is only triggered when V is not set to 1.
Proposal 4: no need to specify a new relative threshold for P-MPR reporting if enhanced PHR MAC CE is sued for P-MPR reporting.

Proposal 5: P-MPR event trigger is common for PHR and P-MPR reporting, the PHR specific triggered PHR reporting will not include the P-MPR if enhanced PHR MAC CE is sued for P-MPR reporting.
The draft LS to RAN4 is in [6].
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