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[bookmark: _Ref165266342]Introduction
According to the LS(s) from RAN4, RAN4 asks RAN2 to support the P-MPR report via MAC CE. In this contribution, we provide our understandings on how to support the P-MPR report in RAN2. The corresponding RAN4 agreements can be found in the Annex.
Discussion
MAC impacts 
Regarding the P-MPR report, if the number of bits for P-MPR is less than 2 bits, it is still possible to include the P-MPR values in the PHR MAC CE. However it would be clean from the specification to define new MAC CE for the P-MPR report, and a new MAC CE for the P-MPR would allow further extension for the P-MPR report.
Proposal 1: Define new MAC CE(s) to report P-MPR.
According to the LSs [1] [2] [3] from RAN4, the P-MPR should be reported per serving cell, and the UE could apply the P-MPR to any/all serving cells. For those cells which the UE does not apply the P-MPR power backoff, there is no need to report any value of P-MPR. Then the P-MPR MAC CE would include at least the cell indication (i.e. Ci field) and the P-MPR value (i.e. P-MPR field). To have a more flexible size for the cell indications, we consider that the bitmap of the cell index can be either 1 byte or 4 bytes like the PHR. And the P-MPR MAC should should uses the one-octet eLCID to save the signalling overhead.
Proposal 2: The P-MPR MAC CE includes the following fields:
· Ci: indicates the serving cell index to which the UE applies power backoff due to power management (i.e. P-MPR).
· P-MPR: indicates the value of power backoff of the serving cell as indicated by Ci.
Proposal 3: the Ci field of P-MPR MAC CE could be either 1 byte or 4 bytes.
Proposal 4: The P-MPR MAC CE uses the one-octet eLCID.
Regarding the trigger conditions, RAN4 agreed that the UE reports the P-MPR when the P-MPR is higher than a configurable threshold. Here we consider that the control of the P-MPR report could still be per MAC (like the PHR), and a single threshold can be applied to all serving cells. Although the MPR function is only for FR2, we consider that the RAN2 design of the P-MPR MAC CE can be frequency-range agnostic. Then it is up to the gNB implementation to decide whether/when to configure the P-MPR report. For example, the gNB by implementation could also configure the P-MPR report for the UE configured with FR2.
When the UE reports the P-MPR, the UE could apply the P-MPR power backoff for several cells (including the cell with P-MPR larger than the configured threshold). We consider that reporting the P-MPR values of each cell would improve the power control of the network for all serving cells.
Proposal 5: The P-MPR MAC CE is triggered when the P-MPR exceeds the configured threshold in any activated serving cell of any MAC entity.
Proposal 6: When the P-MPR MAC CE is triggered, the UE reports the P-MPR of all serving cells.
Regarding the multiplexing priority of the P-MPR MAC CE, we consider that the P-MPR MAC CE could have the same priority as PHR, which is already higher than any data channel.
Proposal 7: The P-MPR MAC CE has the same multiplexing priority as the PHR MAC CE.

RRC impacts
Regarding the RRC configurations, according to the LSs from RAN4, only two fields (i.e. a threshold for the P-MPR trigger and a prohibit timer for the P-MPR reporting) are required so far. We consider that both parameters can be configured per MAC entity like the PHR report.
Proposal 8: A threshold is configured per MAC entity for the P-MPR trigger event.
Proposal 9: A prohibit timer is configured per MAC entity for the P-MPR report.
Proposal 10: Wait for RAN4 on the detailed values of the P-MPR threshold.

UE capability
Regarding the UE capability for the P-MPR report, although the MPE is only for FR2, the P-MPR power backoff can actually be applied to any serving frequency. From the P-MPR MAC CE reporting function, it is not necessary to restriction the report only for the FR2 frequency. However as RAN4 is still discussing some other trigger conditions for the P-MPR report, which may be only applicable to FR2. We consider that the finally decision of the capability bits for the P-MPR report can wait for the RAN4 discussion on the UE capabilities.
Observation: The capability bit for the P-MPR MAC CE report can be per UE.
Proposal 11: Wait for RAN4 on whether the support of the P-MPR report can be indicated separately or has dependency (e.g. conditional mandatory) on other MPE capability(ies).

Conclusions
[bookmark: _Toc502437832]Based on the analysis given above, we have the following observation and proposals:
Observation: The capability bit for the P-MPR MAC CE report can be per UE.
Proposal 1: Define new MAC CE(s) to report P-MPR.
Proposal 2: The P-MPR MAC CE includes the following fields:
· Ci: indicates the serving cell index to which the UE applies power backoff due to power management (i.e. P-MPR).
· P-MPR: indicates the value of power backoff of the serving cell as indicated by Ci.
Proposal 3: the Ci field of P-MPR MAC CE could be either 1 byte or 4 bytes.
Proposal 4: The P-MPR MAC CE uses the one-octet eLCID.
Proposal 5: The P-MPR MAC CE is triggered when the P-MPR exceeds the configured threshold in any activated serving cell of any MAC entity.
Proposal 6: When the P-MPR MAC CE is triggered, the UE reports the P-MPR of all serving cells.
Proposal 7: The P-MPR MAC CE has the same multiplexing priority as the PHR MAC CE.
Proposal 8: A threshold is configured per MAC entity for the P-MPR trigger event.
Proposal 9: A prohibit timer is configured per MAC entity for the P-MPR report.
[bookmark: _GoBack]Proposal 10: Wait for RAN4 on the detailed values of the P-MPR threshold.
Proposal 11: Wait for RAN4 on whether the support of the P-MPR report can be indicated separately or has dependency (e.g. conditional mandatory) on other MPE capability(ies).
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Annex
	RAN4 would like to ask RAN2 to develop the following Rel-16 FR2 MPE signalling based on MAC-CE to ensure sufficiently short signalling delays:
· at least UE’s P-MPR based event-triggered reporting including also reporting of the actual P-MPR level that UE needs for FR2 MPE reasons. 
· Network configurable P-MPR reporting threshold 
· A prohibit timer is enabled to be configured by network to trigger the P-MPR reporting
· P-MPR reporting range and reporting granularity are still under discussion in RAN4.


	In addition to the previous details provided for the Rel-16 FR2 MPE enhancement signalling RAN4 would like to ask RAN2 to take the following additional details into account when developing MAC-CE based signalling for the FR2 MPE enhancements:
· 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 and RAN4 will inform RAN2 the outcome in the following meeting
· P-MPR reporting range and reporting granularity will be defined in the next RAN4 meeting using [2…5] bits. RAN4 will inform RAN2 the exact reporting range and reporting granularity in its next meeting.
· P-MPR is reported by the UE after or on the grant and the exact details are up to UE implementation.




	
