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1. Introduction
In this paper, we focus on some issues related to the MHI modelling in the Rel.17 specification. In particular, we focus on RIL issues E120, E121, E122.

2. [bookmark: _Ref178064866]	Discussion
In the legacy MHI handling, the PCell/serving cell information are included in the visitedCellInfoList of the variable VarMobilityHistoryReport upon change of the PCell, i.e. when the UE moves from PCell A to PCell B, the UE included in the MHI all the information associated to the PCell A. This procedure is captured in the following text:
	From Rel-16 MHI behaviour:
1>	Upon change of suitable cell, consisting of PCell in RRC_CONNECTED (for NR or E-UTRA cell) or serving cell in RRC_INACTIVE (for NR cell) or in RRC_IDLE (for NR or E-UTRA cell), to another NR or E-UTRA cell, or when entering any cell selection' state from 'camped normally' state in NR or LTE or when entering 'any cell selection' state from a suitable cell in RRC_CONNECTED state in NR or LTE:
2>	include an entry in visitedCellInfoList of the variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary, according to following:
3>	if the global cell identity of the previous PCell/serving cell is available:
4>	include the global cell identity of that cell in the field visitedCellId of the entry;
3>	else:
4>	include the physical cell identity and carrier frequency of that cell in the field visitedCellId of the entry;
3>	set the field timeSpent of the entry as the time spent in the previous PCell/serving cell;




This mechanism should be obviously maintained in Rel.17 when the PSCell are added to the MHI framework. This implies that the list of PSCell visited while connected to a certain PCell are appended within the PSCell nested structure in the visitedCellInfoList of the variable VarMobilityHistoryReport, when the UE changes the PCell. For example, let´s assume that the UE is currently connected to the PCell A, and while connected to the PCell A, the UE visited PSCell a, b, and c. In order to maintain the Rel.16 principles, when the UE moves from PCell A to e.g., PCell B, it should include in the visitedCellInfoList of the variable VarMobilityHistoryReport, the PCell A information, and in the nested structure the list of visited PSCells a, b, and c. 
[bookmark: _Ref100665787][bookmark: _Toc101779599]In legacy Rel.16, the previous PCell information is included in the visitedCellInfoList of the variable VarMobilityHistoryReport upon change of the PCell, i.e. when the UE moves from PCell A to PCell B, it appends in the MHI all the information associated to the PCell A.
[bookmark: _Toc101779600]Considering the legacy Rel 16 MHI procedure, it is not possible to include the PSCells information associated to the current PCell to the visitedCellInfoList, as the current PCell is not yet added to the visitedCellInfoList.
[bookmark: _Toc101779602]In order to maintain the Rel.16 principles highlighted in Observation 1 and 2, the UE should append in the nested structure within the VarMobilityHistoryReport the list of visited PSCells while connected to the PCell A, when the UE moves from PCell A to PCell B.
Hence, in order to achieve this, it is necessary that the UE maintains a temporary variable where all the PSCell changes while connected to the PCell A are temporarily stored. Then, when the UE transits from the PCell A to the PCell B, the UE should append to the visitedCellInfoList of the variable VarMobilityHistoryReport, both the PCell A information and all the associated PSCell changes stored in the temporarily variable. Obviously, upon changing the PCell, the UE should also clear the temporary variable with the stored PSCells preparing for the next set of PSCells associated to the current PCell.
[bookmark: _Hlk100817896]The temporary list of visited PSCells is also needed when preparing the mobilityHistoryReport after the reception of UEInformationRequest with mobilityHistoryReportReq set to true. The UE will then include the visitedCellInfoList of the variable VarMobilityHistoryReport in the mobilityHistoryReport, and add the current PCell, which is not yet included in the visitedCellInfoList of the variable VarMobilityHistoryReport. To make the mobilityHistoryReport complete, finally the PSCells associated to the current PCell as stored in the temporary PSCell list then needs to be added under the current PCell entry.
This implies that within the VarMobilityHistoryReport IE there should be two lists, one first list including the legacy “previously” visited PCell with the PSCells list nested, and a second temporary list which just contains the PSCells visited while connected to the current PCell A. This temporary list just traces all the PSCells visited while connect to the current PCell. This temporary list of PSCells is then copied in the nested structure within the legacy visitedCellInfoList when the PCell is changed, i.e. when the UE moves from PCell A to PCell B which leads to the addition of PCell A info in the visitedCellInfoList (or to the nested structure within the legacy visitedCellInfoList of the mobilityHistoryReport after the reception of UEInformationRequest with mobilityHistoryReportReq set to true).
[bookmark: _Toc101779603]Extend the legacy VarMobilityHistoryReport IE with a visitedPSCellInfoList IE which is a temporary variable just including the list of PSCells visited while connected to the currentPCell. 
[bookmark: _Toc101779604]The PSCells included in the temporary visitedPSCellInfoList IE are then appended within the visitedCellInfoList of the variable VarMobilityHistoryReport together with the previous PCell information, upon PCell change, i.e. the PSCells visited while connected to PCell A and stored visitedPSCellInfoList IE are included in the visitedCellInfoList of the variable VarMobilityHistoryReport, when the UE moves from PCell A to PCell B.
Note that this was the way the MHI was initially implemented in the running CR. However, we realized that the naming of the visitedPSCellInfoList IE in VarMobilityHistoryReport-r17, and the naming of the PSCells nested structure in the visitedCellInfoList was the same. This created confusion during the review, and as a result the visitedPSCellInfoList IE in VarMobilityHistoryReport-r17 was wrongly removed.
In order to address this issue, we suggest discussing and agreeing the below TP.
[bookmark: _Toc101779605]RAN2 to agree the MHI corrections in the TP in the Annex.
[bookmark: _Hlk70941315]
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	In legacy Rel.16, the previous PCell information is included in the visitedCellInfoList of the variable VarMobilityHistoryReport upon change of the PCell, i.e. when the UE moves from PCell A to PCell B, it appends in the MHI all the information associated to the PCell A.
Observation 2	Considering the legacy Rel 16 MHI procedure, it is not possible to include the PSCells information associated to the current PCell to the visitedCellInfoList, as the current PCell is not yet added to the visitedCellInfoList.

Based on the discussion in the previous sections we propose the following:
Proposal 1	In order to maintain the Rel.16 principles highlighted in Observation 1 and 2, the UE should append in the nested structure within the VarMobilityHistoryReport the list of visited PSCells while connected to the PCell A, when the UE moves from PCell A to PCell B.
Proposal 2	Extend the legacy VarMobilityHistoryReport IE with a visitedPSCellInfoList IE which is a temporary variable just including the list of PSCells visited while connected to the currentPCell.
Proposal 3	The PSCells included in the temporary visitedPSCellInfoList IE are then appended within the visitedCellInfoList of the variable VarMobilityHistoryReport together with the previous PCell information, upon PCell change, i.e. the PSCells visited while connected to PCell A and stored visitedPSCellInfoList IE are included in the visitedCellInfoList of the variable VarMobilityHistoryReport, when the UE moves from PCell A to PCell B.
Proposal 4	RAN2 to agree the MHI corrections in the TP in the Annex.
[bookmark: _In-sequence_SDU_delivery]
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