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Introduction
At TSG RAN #88-e meeting, it has be introduced that data collection enhancement in NR for SON/MDT purpose is one of the objective in Rel-17. In this contribution, we discuss some details of adding PSCell in UE history information.
Discussion`
UE history information in NR has been introduced in handover procedures in R16 to facilitate handover target cell selection. UE history information is also used to detect ping-pongs occurrence. Nowadays, there is only MN information in UE history information. We propose to include PSCell index in UE history information to help target SN selection. It is probable to improve the success rate for PSCell change with the reference of SN information in UE history information. 
Proposal 1: It is proposed to add PSCell in UE history information. 
Both UE history information from UE and UE history information kept in network shall be enhanced with PSCell index. 
When UE enter RRC-IDLE state, network remove UE context. But UE history information from UE is still available. When UE re-connects to network, UE history information from UE may be retrieved by network and may provide more previous visited cell information than UE history information kept in network.
Due to the limitation of maximum number of last visited cell in UE history information, the oldest cell record will be covered when the list is full. UE history information from UE keeps both RRC-CONNNECTED and RRC-IDLE cells, while UE history information kept in network only record information in RRC-CONNNECTED which may record more uncovered information than UE history information from UE.
Therefore, Both UE history information from UE and UE history information kept in network are useful and shall be enhanced with PSCell index.
Proposal 2: It is proposed to enhance Both UE history information from UE and UE history information kept in network with PSCell index.
When SN is released, UE context and UE history information is removed in SN. So, it is suitable for MN taking the responsibility to keep the UE history information which includes the SN information and inform SN when necessary.
Proposal 3: It is proposed MN to take the responsibility for keeping the UE history information.
MN should know the change about PSCell in SN. SN should inform MN about PSCell change obviously and Location Information shall be used.
Proposal 4: SN should inform MN about PSCell change obviously.
In the SN initiated modification of PSCell without MN involved procedure, MN is not aware of the PSCell change. It is proposed to inform MN the PSCell change after SN initiated modification for MN updating UE history information.
Proposal 5: It is proposed to inform MN the PSCell change after SN initiated PSCell change.
MN could transfer UE history information to SN during the process of SN Addition/Modification. SN selects appropriate PSCell with reference of UE history information.
Proposal 6: It is proposed to add UE history information in SN addition and SN modification message. 
When PCell in MN or PSCell in SN changed, UE history information shall be updated. Nowadays, when PCell in MN changed, we update an item in visited cell list which is one dimensional list. When PCell in MN unchanged and PSCell in SN changed, how to record UE history information need discuss. There are two solutions:
Solution1: two dimensional array
The first dimension of the two dimensional array is used to represent PCell, and the second dimension is used for PSCell. There is an instance as figure 1 showing the changing path: 
Step 1: (PCell: 0, PSCell: 0) -> ( PCell: 0, PSCell: 2): PSCell change.
Step 2: (PCell: 0, PSCell: 2) -> ( PCell: 0): PSCell remove.
Step 3: (PCell: 0) -> ( PCell: 0, PSCell: 1): PSCell addition.
Step 4: (PCell: 0, PSCell: 1) -> ( PCell: 0): PSCell remove.


Figure1: two dimensional array
Solution2: one dimensional list
Whether PCell or PSCell changed, a new item shall be updated in visited cell list. There is an instance as figure 2 showing the same changing path as figure1:


Figure2: one dimensional list
Solution1 is clearer than solution2, but shall waste more resources. For two dimension array with 16 items reserved per dimension, there will be 256 items totally.  While for one dimensional list, we may not reserve so many resources. So, we prefer solution2.
Proposal 7: It is proposed to use solution2 to store UE history information.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]According to the analysis in section 2, we have:
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]Proposal 1: It is proposed to add PSCell in UE history information.
Proposal 2: It is proposed to enhance Both UE history information from UE and UE history information kept in network with PSCell index.
Proposal 3: It is proposed MN to take the responsibility for keeping the UE history information.
Proposal 4: SN should inform MN about PSCell change obviously.
Proposal 5: It is proposed to inform MN the PSCell change after SN initiated PSCell change.
Proposal 6: It is proposed to add UE history information in SN addition and SN modification message. 
Proposal 7: It is proposed to use solution2 to store UE history information.
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