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1 Introduction
In the last RAN3#114bis e-meeting, we discussed about the UE history information and reached following agreement and Working Assumptions:

	SN is responsible for collecting the SN UHI.
Add optional UE history information from the UE IE in the SN modification request message.

Remove the Last Visited PSCell List IE in the XnAP and X2AP BLCRs.

Discuss the UHI transfer during CHO in Rel-18.
No need to add a flag indicating subscription of PSCell changes in the SN modification request message.
No need to add a “subscription stop” codepoint in the subscription indicator.
WA：Add a flag indicating subscription of PSCell changes in the SN addition request

WA：If MN subscribes to PSCell changes, SN shall send the full SN UHI during each PSCell change to the MN via the SN modification required message.


But there are still some open issues need further study, therefore, in this document we discussed the open issues on the consideration of UE history information in MR-DC scenarios and give our observation and proposals.
2 Discussion

2.1 How MN correlated MN and SN UHI
Whether MN can correlate MN and SN UHI only based on time stay in PSCell?
Whether to include Time spent without SCG and/or Time stamp?

The issue due to synchronization among gNBs/eNBs is negligible, and Option1 is better for MN to achieve the correlation. Option 3 is acceptable when the time UE stayed in the cell IE exceeds the limit.

Regarding to whether MN can correlate MN and SN UHI only based on time stay in PSCell, we think the time spent without SCG should also be considered when MN co-relate the UHI, as the moderation illustrated in the email-discussion draft (details in R3-221221), the time spent without SCG is useful when the time UE stayed in the cell IE exceeds the limit.

Observation1: The time spent without SCG is useful when the time UE stayed in the cell IE exceeds the limit.
Regarding to Whether to include Time spent without SCG and/or Time stamp, we slight prefer to add the Time spent without SCG IE in the SN UHI, because it is more clearly and easy for MN to correlate the information. Moreover, we think the MN needs the time duration information for UE without SCG when MN performs root cause analysis, for example, if the UE stays for a very short time without SCG, it may indeed be a Ping-pong occurrence. The “Time stamp IE” can only indicates the absolute UTC time when PSCell is released or added, if “Time stamp IE” is used, the MN needs to extract time duration information for UE without SCG, which is more complex compared with “Time spent without SCG IE”. However, considering that companies have already discussed on this issue over several meetings and no consensus was reached, to make progress on this issue, we can compromise to accept the hybrid scheme including both two parameters in the UHI.
Proposal 1: Agree to adopt the hybrid solution on including both Time stamp and Time spent without SCG in UHI.
2.2 How MN subscribes to PSCell changes from SN
In the RAN3#114bis e-meeting, we discussed the mechanism to support MN to subscribe the PSCell changes from SN during the email-discussion, however, companies still couldn't reach consensus, so the following remaining issue is left:
	Which option below could be pursued to achieve the subscription mechanism?

Option 1: Add a subscription indicator in the SN addition request message to indicate the subscription of PSCell changes. SN sends the full SN UHI to MN during each PSCell change.

Option 2: Use the existing Location Information at S-NODE reporting IE to indicate the subscription of PSCell changes. SN informs MN with the new PSCell ID during each PSCell change.


Regarding to the subscription mechanism, during the phase1 email-discussion, (7/9) companies support option 1, (2/9) companies support option 2, then we reach the following working assumption:

WA：Add a flag indicating subscription of PSCell changes in the SN addition request.
From our point of view, we prefer to adopt option 1 to achieve the subscription mechanism and propose to turn the working assumption into agreement. For option 2, we think that current location reporting procedure is initiated by the AMF, and the subscription of PSCell changes is initiated by MN, the motivation of the two mechanisms is not the same. In addition, in current location reporting procedure, and the MN should transfer the received PSCell information towards the AMF, which is not needed for subscription mechanism and may cause security problems. For option 1, we think that add an optional new IE is more clearly and would not cause to much overhead, it is more suitable for MN to subscribe to PSCell changes, moreover, option 1 has already received majority companies’ support during the email-discussion, so we should adopt option 1 for further progress.
Proposal 2: Agree to adopt opton1 to achieve the subscription mechanism.

Proposal 3: Add a new IE (e.g. PSCell change subscription) in the S-NODE ADDITION REQUEST and SGNB ADDITION REQUEST messages to indicate that MN subscribes to PSCell changes from SN.
If MN subscribes to PSCell changes, SN needs to inform MN with the information including the Global Cell ID of the new PSCell in case of PSCell changes. We reached the following working assumption during in the last meeting:
WA：If MN subscribes to PSCell changes, SN shall send the full SN UHI during each PSCell change to the MN via the SN modification required message.
During the email-discussion, we noticed that companies still have diverse opinions on the detailed information contained in the SN Modification Required message: 
	Option 1: SN informs MN with the new PSCell ID via the SN MODIFICATION REQUIRED message.

Option 2: Send the full SN UHI during each PSCell change from the SN to the MN via the SN MODIFICATION REQUIRED message.


From our point of view, as for MN is responsible for co-relating the MN and SN UHI, it should record the previous received SN UHI and combine the MN and SN UHI based on the time stayed/without PSCell information, in this way, the updated/new PSCell ID is enough for MN to co-relate the UHI, no need to transmit the whole SN UHI list. Moreover, if MN wants to get the whole SN UHI information, it can use MN-initiated Modification procedure to retrieve the whole SN UHI. Therefore, for SN subscription mechanism, SN should only inform MN with the new PSCell ID via the SN MODIFICATION REQUIRED message.
Proposal 4: SN informs MN with the new PSCell ID via the SN MODIFICATION REQUIRED message.
3 Conclusion
In this paper, we discussed the open issues on supporting of the UE history information and give our observation and proposals as below:
Observation1: The time spent without SCG is useful when the time UE stayed in the cell IE exceeds the limit.
Proposal 1: Agree to adopt the hybrid solution on including both Time stamp and Time spent without SCG in UHI.
Proposal 2: Agree to adopt opton1 to achieve the subscription mechanism.

Proposal 3: Add a new IE (e.g. PSCell change subscription) in the S-NODE ADDITION REQUEST and SGNB ADDITION REQUEST messages to indicate that MN subscribes to PSCell changes from SN.
Proposal 4: SN informs MN with the new PSCell ID via the SN MODIFICATION REQUIRED message.
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