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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. Traditionally, MRO KPIs are collected from the network and analysed in order to find the best setting for the mobility parameters. The analysis usually assumes all statistics are equal and that the underlying UE capabilities and behaviour are uniform. 
However, in some cases, there may be several types of UEs, operating under different conditions and assumptions which contribute to these KPIs and each such group may benefit from specific mobility parameters settings. So in order to find the best setting for each group, the KPI need to be first split into categories based on the UEs that generated them. This is in some cases not possible without logging extra information in the RLF report or the Successful HO report. In this contribution offer considerations on two such grouping examples:  the impact of reduced UE power due to MPE (Maximum Permissible Exposure) events and of multi-panel UEs in FR2.
2.1	Impact of MPE on MRO
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. 
2.2 Impact of Multi-Panel UE in FR2 on MRO
All FR2 UEs are equipped with multiple panels with directive gain for transmission and reception. In contrast to omni-directional UE in NR FR1, random events such as user rotations and hand blockages may have much more impact on mobility performance of Multi-panel UEs (MPUEs) and in turn on the mobility related KPIs that are collected by MRO. The underlying assumption for MRO is that the mobility KPI values collected within a KPI collection period is (almost) stationary which is not necessarily the case for MPUEs that are subject to random events. Herein, we differentiate between two types of MPUE in FR2:
1. Type 1 MPUE: MPUEs whose rotations/blockages are random and de-coupled from the movement of the device/user holding the MPUE. One example of Type 1 MPUE is e.g. handheld UE whose radio reception might change sporadically and randomly if rotated or got obstructed by hand or other use body parts; resulting in less-stationary mobility KPIs which can impact the gains achieved from MRO.
1. Type 2 MPUE: MPUEs whose rotations/blockages are predictable and coupled with the movement of the device comprising the MPUE or where the MPUE is attached to. One example of Type 2 MPUE is e.g., MPUE mounted on a device/vehicle/car/drone/Automated Guided Vehicle (AGV). Herein, if the radio link connection of the MPUE on the vehicle experiences a failure when the vehicle turns around a street corner, then it is expected all other vehicles crossing the same street corner to have the same mobility failure. This results in stationary mobility KPIs which is one of the pre-requisites for MRO.
Currently, the network is not able to distinguish between MPUE Type 1 and Type 2 nor their corresponding mobility KPIs.
Observation 3: Currently, the network does not have any means to distinguish between the mobility KPIs of MPUE Type 1 and Type 2 in NR FR2.
Collecting the values of KPIs from all MPUEs (type 1 and type 2) in FR2 may lead to degradation of MRO performance as KPI values for MPUEs Type 1 may not be as stationary (due to random events) as those for MPUE Type 2. Therefore, it is sensible to enable the network to run different MRO instances for these two groups of UEs such that the handover parameters of MPUE Type 2 are optimized separately from those for MPUE Type 1. For this, it is proposed that the UE reports to the network whether it is MPUE Type 1 or Type 2.
Proposal 2: Introduce MPUE type related information in mobility related reporting to apply group-based MRO for different MPUE types (e.g. type1 or type 2). FFS on the signalling.
4	Conclusion
This document 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.
Observation 2: MPE report can be lost during Handover. 
Observation 3: The network does not have any means to distinguish different user types and collecting the values of KPIs from all MPUEs (type 1 and type 2) in FR2 may lead to degradation of MRO performance or to convergence issues as KPI values of type 1 UEs is not highly stationary.
Proposal 1: Introduce MPE related information in mobility related reporting to enable correct root cause analysis by the network. 
Proposal 2: Introduce MPUE type related information in mobility related reporting to apply group-based MRO for different MPUE types (e.g. type1 or type 2). FFS on the signalling.



