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Introduction

Regarding FR2 MPE mitigation email discussion in RAN2#110 emeeting, the following agreements are achieved :

[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 has a separate prohibit timer. A separate value is configured for MPE reporting procedure per MAC entity. 

[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 

Except for above agreements, the following issues shall be taken into account in this meeting:

Issue 1: Create a new MAC CE or reuse an existing MAC CE

Issue 2: How to trigger the P-MPR reporting(i.e define the condition for triggering P-MPR reporting)

The intention of this contribution is to share our views on above issues in detail 
Discussions
 Create a new MAC CE or reuse an existing MAC CE
The P-MPR value is agreed to be reported to the network via a MAC-CE, we have the following two options for this MAC CE:

Option 1: Reuse the current PHR MAC CE (i.e. including single entry and multiple entry)

Option 2: Build a new MAC CE to report P-MPR
In our understanding, as a part of PHR calculation, the P-MPR value should be reported along with the existing PHR reporting (e,g., Rel-15 single entry PHR MAC-CE as shown in Figure 1). Compared with introducing a new MAC-CE, the spec impact, e.g., mechanism of configuring, triggering and reporting, can be saved significantly. Specifically, one more P-MPR field can be introduced into the PHR MAC-CE, and, in order to distinguish from a normal PHR, one flag field can be used for indicating whether the P-MPR field is included in the MAC-CE.
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Figure 1 Example of Rel-15 single entry PHR MAC-CE
Observation 1: The recent mechanism of PHR reporting can be well compatible with P-MPR reporting, considering that the P-MPR is a specific value applied to PHR calculation, like Pc,max that is also reported along with PHR.
The PHR reporting with the additional P-MPR value is related to PUSCH transmission (PHR Type-1) of Cells. Further enhancement on other PHR about SRS transmission still have not been concluded in both RAN1 and RAN4, considering that the MPE impact is mainly related to UL-data transmission rather than CSI acquisition based on SRS transmission.

The PHR MAC-CE for PUSCH includes single entry PHR MAC-CE and multiple entry PHR MAC-CE, which is related to non-CA/DC and CA/DC cases, respectively. Considering that the MPE impact is UE specific and decoupled with the configuration for CA/DC cases, the P-MPR reporting can be applied to both single entry PHR MAC-CE and multiple entry PHR MAC-CE.

Proposal 1: Enhance PHR MAC-CE format(s) to carry P-MPR value for PUSCH-PHR result for cells.
The enhanced PHR MAC-CE format(s) is supported in both single entry PHR MAC-CE and multiple entry PHR MAC-CE.

For instance, one example for the enhanced MAC-CE format for P-MPR reporting is provided in Figure 2 as for single entry PHR MAC-CE, where the enhanced format can be enabled by a RRC command if the UE can support the P-MPR reporting through MAC-CE, and 5 bits are assumed to be used for reporting P-MPR values. The flag F is to indicate whether the P-MPR (PCell) field exists or not.
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Figure 2 Enhancement on single entry PHR MAC-CE with P-MPR reporting
The condition of triggering P-MPR reporting
For this part, since RAN4 still need to further discussion on the following issues:

Whether to support periodic triggered P-MPR reporting

For event-triggered P-MPR reporting, Whether to apply the same mechanism (i.e relative value triggered) for triggering PHR to trigger P-MPR reporting
Only a configurable threshold is determined by RAN4 to trigger the P-MPR reporting, thus, from RAN2 perspective, we still need to wait for the outcome of the further discussion in RAN4, and only capture the certain condition in RAN2. As legacy, the generation of P-MPR reporting MAC CE is still following the PHR MAC CE, so we propose that :
Proposal 2: A threshold is configured for triggering the P-MPR reporting , if the P-MPR is above  the threshold, P-MPR MAC CE is triggered. The MAC CE will be generated by Multiplexing and Assembly procedure if the allocated UL resources can accommodate the MAC CE for P-MPR plus its subheader as a result of LCP.
If proposal 1 is agreed,  which means the enhanced PHR MAC CE can be used for reporting PHR as well as P-MPR. Since the PHR MAC CE is a UL MAC CE, UE need to decide which structure shall be used when triggered by PHR or P-MPR, for this issue ,we have the following options:

Option 1: PHR MAC CE with enhanced structure can be triggered by either PHR or P-MPR

Option 2: PHR MAC CE with enhanced structure only can be triggered by P-MPR, and legacy PHR MAC CE shall be triggered by PHR

For option 1, it is permitted both legacy and enhanced PHR MAC CE can be applied for the PHR, it is up to UE implementation to select one for reporting PHR. For option 2, currently the enhanced PHR MAC CE only can be triggered by P-MPR is above the configured threshold, and if PHR is triggered, UE still need to send legacy MAC CE to NW. In our understanding , option 2 is more helpful for NW to realize the triggered reason of this MAC CE.  Thus we propose that:

Proposal 3: Enhanced PHR MAC CE only can be triggered by P-MPR and legacy PHR MAC CE shall be used for the triggering of PHR.
Conclusion 

Observation 1: The recent mechanism of PHR reporting can be well compatible with P-MPR reporting, considering that the P-MPR is a specific value applied to PHR calculation, like Pc,max that is also reported along with PHR.
Proposal 1: Enhance PHR MAC-CE format(s) to carry P-MPR value for PUSCH-PHR result for cells.
The enhanced PHR MAC-CE format(s) is supported in both single entry PHR MAC-CE and multiple entry PHR MAC-CE.

Proposal 2: A threshold is configured for triggering the P-MPR reporting , if the P-MPR is above  the threshold, P-MPR MAC CE is triggered. The MAC CE will be generated by Multiplexing and Assembly procedure if the allocated UL resources can accommodate the MAC CE for P-MPR plus its subheader as a result of LCP.
Proposal 3: Enhanced PHR MAC CE only can be triggered by P-MPR and legacy PHR MAC CE shall be used for the triggering of PHR.
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