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1	Introduction
RAN2 is currently discussing details on MRO scenarios and information to be logged as part of different reports in order to aid root cause analysis. So far, the impact of reduced UE power due to MPE (Maximum Permissible Exposure) events has not been discussed. In this contribution, we offer some considerations on the impact of MPE on MRO.
2	Discussions
National regulators such as Federal Communications Commission (FCC) in the US limit the MPE of a human body for health reasons. This restriction limits the (average) uplink transmit power of mobile phones into the direction of the body, depending on the distance. The MPE limit set by FCC aims at restricting the UE Tx power over a defined period of time for limiting RF exposure on human body. In order to keep these limits, the mobile phones have to detect bodies (or obstacles in general) and determine their distance. This is typically done with sensors (e.g. infrared or radar). The MPE limits the EIRP (Equivalent Isotropic Radiated Power) of the mobile phone into the direction of the body/obstacle. 
The main concern with MPE requirements is the large maximum power reduction (P-MPR) needed, which in turn increases the risk for RLFs, UL outage and larger delays in completing RACH. Thus, MPE enhancements are needed to mitigate these issues. Moreover, MPE events are sudden, unpredictable in nature and the UE behavior in response to them is very much vendor specific.
MPE is especially problematic if triggered at the cell edge before or during HO, when the connection to the network is most sensitive. Unless network is aware of the applied P-MPR, radio link failure or connection releases due to significant and unpredictable UE P-MPR may occur.
 If MPE is triggered before a measurement report was sent to the source cell, it may happen there are multiple retransmissions needed or, in the worst case, it does not reach the source cell at all. This may lead to a handover being triggered later/too late and cause an RLF on the Source cell. This will be mapped by MRO as a too late HO. 
If MPE is triggered after the HO command was sent, when UE can no longer communicate with the Source cell and needs to access the Target cell, it may experience a delayed RACH which may lead to a handover failure (HOF). This will later on be mapped by MRO to a too early HO or wrong cell HO. Note that the MPE event survives the handover (i.e. the P-MPR is also applied to the target cell) if the target cell is on the same panel as the source. Otherwise, even though the UE is capable of providing MPE report, the report is lost in the target cell.
Observation 1: MPE can have a clear impact on the UE connectivity and on MRO KPIs such as RLFs and HOFs. 
Observation 2: MPE report can be lost during Handover. 
MPE report have the same meaning as PHR MAC CE, that is already supported by Trace as MDT report (i.e. PHR reporting, carried as MAC signaling is conveyed in Trace Records for MDT purposes). However, MPE related information is not currently part of any mobility related reporting. It is not provided to the target cell, either. As such, the network can no distinguish between legitimate mobility issues and issues cause by MPE. This can result in unnecessary and/or wrong changed in mobility settings that will not have the desired effect.
Proposal 1: Introduce MPE related information in mobility related reporting to enable correct root cause analysis by the network. 



4	Conclusion
This documents has made the following observations and proposals:
Observation 1: MPE can have a clear impact on the UE connectivity and on MRO KPIs such as RLFs and HOFs.
Proposal 1: Introduce MPE related information in mobility related reporting to enable correct root cause analysis by the network. 
 





