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1	Introduction
The email discussion: [Post116-e][887.5][SONMDT] Leftover issues on SON (Ericsson) in R2-2200005 has discussed open issues on Mobility History Information, considering different options for including total number of PSCells. 
In this contribution, we propose to discuss detailed settings of the Mobility History Information by the UE and resolve the open issue on total number of cells to be stored in the Mobility History Information.
2	Discussion
Mobility history information (MHI) is the information of maximum of 16 most recently visited cells or time spent in any cell selection state and/or camped on any cell state in NR or E-UTRA. In RAN2#115-e it has been agreed to store PSCells associated to a PCell in the nested structure (i.e., PSCell MHI is stored within corresponding PCell MHI).
Currently, the RRC procedures require that new entry in Visited Cell Ids list should be added upon a change of suitable or serving cell (38.331):
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 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;
The legacy size of Visited Cell Ids (equal to 16) list consists of only PCell information. With the agreed Rel-17 extension to include also PSCells into the Visited Cell Ids list, the proposals on the size of PSCells Ids in R2-2200005 assumed the following three options:
	·  What is the total number of PSCell (across all PCells) related information that should be stored by the UE in the MHI? 
 
· Option-1: 16  
· Option-2: 256  
· Option-3: ?? 



In case Option 1, the two extreme cases are (i) each PCell in including one single PSCell, which is rather unrealistic and (ii) the one single PCell includes 16 PSCells, which might be more reasonable in case of small cells of SCG. The problem might be on one hand the need of a very flexible memory allocation of the 2D nested data model of MHI, and on the other hand some loss of history with respect to SCG domain.
In case Option 2, each PCell can include up to 16 PSCell information and would be the logical resumption of the current approach. This leads  up to 256 (PSCell) + 16 (PCell) memory space allocations of potential visited cells  to be foreseen in the MHI. The problem here might be that quite many memory spaces will not be used or the PSCells linked to oldest PCell will get irrelevant for predictive operation.
Mobility History Information is used to detect issues like ping pong handovers or short stays (unwanted mobility cases without failure), or trajectory prediction. The resulting information can be taken into account in the MRO process and more sophisticated handover decisions. 
For nested structure with visited PSCells embedded per PCell visit, the VisitedCellInfoList could be structured with the fixed limits for total number of PCells and PSCells, while total number of PSCells could be shared, depending on the needs, e.g.:
MaxPCellHistory which is typically representing macro layout could be reduced to  8, Total number of PSCell (across all PCells) could be limited to 32, while MaxPSCellHistory (per PSCell) = 16. 
This results in total in maximum 40 visited cell information storages. 

Proposal 1:  For nested structure with PSCells, the VisitedCellInfoList is structured with the following limits:
MaxPCellHistory = 8, Total number of PSCell (across all PCells) is 32, while MaxPSCellHistory (per PSCell) = 16. 


3	Conclusion
This document has made the following proposal:
Proposal 1:  For nested structure with PSCells, the VisitedCellInfoList is structured with the following limits:
MaxPCellHistory = 8, Total number of PSCell (across all PCells) is 32, while MaxPSCellHistory (per PSCell) = 16. 

