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Introduction

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

Enhancement(s) on FR2 MPE mitigation

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-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 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 SpCell.

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
Configurable period 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.

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
Conclusion

In this contribution, we provide the following observation and proposals for FR2 MPE mitigation. 

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 in SpCell.

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
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