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1. Introduction

Regarding FR2 MPE mitigation, the following agreement has been reached in RAN4#94-e. In this contribution, we discuss the detailed solutions on this FR2 MPE mitigation (about the remaining issues raised in [1]), including dynamic duty cycle reporting, the new MAC-CE format for MPE event related assistant information, and triggering condition.

2. Enhancement(s) on FR2 MPE mitigation

2.1 Dynamic duty cycle reporting
P-MPR value is to provide MPE impact under the current duty cycle, and consequently further beam management, e.g., UL/DL beam sweeping and reporting, and reduction of UL duty cycle should be performed accordingly. With periodic or event-driven MAC-CE reporting about P-MPR, the gNB itself can well evaluate the respective MPE impact(s) with different scheduled UL duty cycle(s). Especially, if this dynamic duty cycle is also NOT beam or panel-specific, further introduction of dynamic duty cycle reporting may be redundant with the agreed functionality of P-MPR reporting. In our views, the calculation mechanism (e.g., whether the dynamic duty cycle is beam or panel specific) and benefit of additional information about dynamic duty cycle are unclear.

Observation-1: The mechanism and benefit of additional information about dynamic duty cycle are unclear, considering that periodic or event-driven MAC-CE reporting for P-MPR has been introduced for MPE mitigation.
2.2 MAC-CE format for MPE event related assistant information

The P-MPR value is agreed to be reported to the network via a MAC-CE, and, 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-2: 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.
Besides, the PHR reporting with the additional P-MPR value is related to PUSCH transmission (PHR Type-1) of PCell. Further enhancement on other PHR about SRS transmission seems unnecessary, 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 in PCell.
· The enhanced PHR MAC-CE format(s) is supported in both single entry PHR MAC-CE and multiple entry PHR MAC-CE.

2.3 Configurable period and trigger condition for MAC-CE reporting
Considering that P-MPR value is reported along with PHR MAC-CE, the candidate values for the periodic timer of PHR reporting in NR Rel-15 can be reused herein, i.e., “sf10, sf20, sf50, sf100, sf200, sf500, sf1000, and infinity”, where “infinity” means that periodic reporting is disabled.
The event of triggering MAC-CE reporting should be based on the change of P-MPR value since the last reporting for P-MPR, and the change of P-MPR value should be the absolute difference between the P-MPR values of the current and the last reporting, which means that P-MPR value should be reported when the MPE impact becomes more serious or is cancelled. It is noted that, for power backoff value, we also have the similar triggering condition based on the changes of P-MPR over the last reporting, and the corresponding paragraphs in TS 38.321 are highlighted herein for sake of understanding.
	TS 38.321 Section 5.4.6
Power Headroom Reporting
-
phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true for any of the activated Serving Cells of any MAC entity with configured uplink:

-
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.
NOTE 2:
The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,f,c/PH when a PHR is triggered by other triggering conditions.


Proposal-2: 
· The configurable values for periodic PHR reporting, i.e., {sf10, sf20, sf50, sf100, sf200, sf500, sf1000, and infinity}, are reused for MAC-CE reporting for P-MPR

· The condition that P-MPR changes comparing to last report is higher than a RRC configurable threshold is considered as P-MPR reporting triggering condition
3. Conclusion

In this contribution, we provide the following observation and proposals for FR2 MPE mitigation. 
Observation-1: The mechanism and benefit of additional information about dynamic duty cycle are unclear, considering that periodic or event-driven MAC-CE reporting for P-MPR has been introduced for MPE mitigation.
Observation-2: 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 in PCell.
· The enhanced PHR MAC-CE format(s) is supported in both single entry PHR MAC-CE and multiple entry PHR MAC-CE.

Proposal-2: 

· The configurable values for periodic PHR reporting, i.e., {sf10, sf20, sf50, sf100, sf200, sf500, sf1000, and infinity}, are reused for MAC-CE reporting for P-MPR

· The condition that P-MPR changes comparing to last report is higher than a RRC configurable threshold is considered as P-MPR reporting triggering condition
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