[bookmark: _Ref178064866]3GPP TSG-RAN WG3 #117bis-e                                               R3-225788                                                                                   
[bookmark: _Hlk61362165]Online, 10th - 18th October, 2022
Agenda Item:	9.2.2
Source:	CATT
Title:	Discussion on UE History Information
Document for:	Discussion
Introduction
In last RAN3 meeting, there is no consensus on the solution to correlate MN and SN UHI when the cell dwelling time exceeds the maximum value and entries over 8 [1].
No consensus on the solution to correlate MN and SN UHI when the cell dwelling time exceeds the maximum value.
In the document, we provide some analysis on UHI leftover issues.
Discussion
2.1 Issues on dwelling time exceeds the maximum value
This issue is raised in R17. After several RAN3 meetings, there is still no consensus. If PSCell dwelling time exceeds the maximum value, in order for MN performing correct MN and SN UHI correlation, there are following solutions:
Solution 1: introducing time stamp in SCG UE History Information IE from SN to MN to indicate precise PSCell dwelling time, MN can correlate MN and SN UHI based on time stamp.
Solution 2: allow SN to add new PSCell entry with the same PSCell ID in SCG UE History Information IE. 
Solution 3: SN can initiate S-NODE MODIFICATION REQUIRED message which includes SCG UE History Information IE when the PSCell dwelling time exceeds the maximum value as the figure 1 below:


Figure 1
PSCell b dwelling time exceeds the maximum value in figure 1. A SN Modification Required message1 is initiated from SN to MN if PSCell b dwelling time t2 just exceeds 4095 which includes SCG UE History Information IE. It is used to trigger MN to make correlation immediately based on current PSCell b dwelling time which is set to 4095. After SN Modification Required message1 is sent, if PSCell b dwelling time t3 exceeds 4095 again, SN Modification Required message2 would be sent.
In other word, a long PSCell dwelling time can be divided into several parts by SN initiated SN Modification Required message. Each time receiving SN Modification Required message, MN perform MN and SN UHI correlation. Finally, MN can make correct MN and SN UHI correlation.
For solution 2 and solution 3, there are both based on implementation and have no impact on current ASN.1 definition. Moreover, solution 2 and solution 3 can be used together to solve this issue which is illustrated as figure 2 below:


Figure 2
In figure 2, a SN Modification Required message1 is initiated from SN to MN which includes two entries with same PSCell b and dwelling time are set to 4095.
Anyway, there may be many implementation-based methods which can solve this issue e.g., solution 2 and solution 3. Therefore, we believe it is not needed to update ASN.1 to solve this issue.
Proposal 1: There may be some implementation-based methods e.g., solution 2 and/or solution 3 which can solve the issue on dwelling time exceeds the maximum value. So, it is not necessary to update ASN.1definition.
Some companies propose to extend the PSCell number from 8 to 16. If we decide to use solution 3, SN can initiate S-NODE MODIFICATION REQUIRED message to send PSCell UHI to MN in case the list of PSCell UHI is full e.g., over 9 hours. So, implementation-based methods can also solve this issue.
[bookmark: _GoBack]Proposal 2: Implementation-based methods e.g., solution 3 can solve the issue on the list of PSCell UHI is full. So, it is not necessary to extend the PSCell UHI number.
Some companies think MN shall add a new PCell entry with the same PCell ID for the correlated MN and SN UHI when PCell dwelling time exceeds 4095. Here we discuss the pros and cons.
Pros:
The advantage of the new method can identify the precise dwelling time for PCell and PSCell in the correlated UHI.
Cons:
1. PCell number in legacy UHI may be enhanced to include more PCell entry which involves NBC issue. What is more, more storage and interface resource is needed.
2. UHI is used to detect ping-pong issue, so, we do not need precise dwelling time. 
3. Long dwelling time is a corner case. It is not worth spending too much resource for it.
According to above analysis, we do not support that MN shall add a new PCell entry with the same PCell ID for the correlated MN and SN UHI when PCell dwelling time exceeds 4095.
Proposal 3: We do not support that MN shall add new PCell entries with the same PCell ID for the correlated MN and SN UHI when PCell dwelling time exceeds 4095.
Conclusions
Based on the discussion in section 2 the followings are proposed:
Proposal 1: There may be some implementation-based methods e.g., solution 2 and solution 3 which can work together to solve the issue on dwelling time exceeds the maximum value. So, it is not necessary to update ASN.1definition.
Proposal 2: Implementation-based methods e.g., solution 3 can solve the issue on the list of PSCell UHI is full. So, it is not necessary to extend the PSCell UHI number.
Proposal 3: We do not support that MN shall add a new PCell entry with the same PCell ID for the correlated MN and SN UHI when PCell dwelling time exceeds 4095.
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