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1. Introduction
In the last meeting, RAN3 did not have conclusion on how to correlate MN and SN UHI when the cell dwelling time exceeds the maximum value. 
 In this contribution, we will discuss these two issues.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 Correlation when the cell dwelling time exceeds the maximum value
RAN3 has agreed that the MN to correlate MN and SN UHI based on the time stayed in each PSCell reported from SN. As discussed in the last meetings, the issue is how to correlate MN and SN UHI when the PSCell dwelling time exceeds the maximum value.  According to the current specification, if the duration of time stayed in one PSCell is more than 4095s, the SN will set the time stayed in this PSCell to 4095s. Without an accurate value of the time stay for one PSCell, the MN may not be able to correlate the UHI reported from the SN with the UHI collected in the MN.
In our understanding, this issue happens only in the case that intra-MN change without SN change. 
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Figure 1
As shown in the above figure, the time stayed in the PSCell 1 is 6000s. According to current specification, the SN set the time stayed in PSCell 1 to the upper bounder (4095s). The MN will think UE connects with PSCell 1 only while being connected to the PCell1. But in fact the UE connects with PSCell 1 while being connected to the PCell 1 and while being connected to the PCell 2. Therefore the correlation between MN UHI and SN UHI is not correct.
Observation 1: The issue only exists in the case intra-MN change without PSCell change and the PSCell dewelling time exceeds 4095s.
RAN3 has agreed that the MN can request the SN UHI via the MN initiated SN modification procedure. Therefore one possible solution to resolve this it to let the MN request the SN UHI periodically. E.g. the MN can request the SN to report the SN UHI each 600s if the UE has stayed in the same SN for more than 4096 seconds. Then the MN can better know whether the time stayed in each PSCell has exceed the maximum value (4095s) and perform a better correlation.
Also RAN3 has agreed that the MN can subscribe the PSCell change. In this case, the SN can report the SN UHI upon PSCell changes.  Then the MN also knows the accurate time stayed in each PSCell and perform the correct correlation.
Observation 2: The MN can improve the correlation via the request of SN UHI periodically or the subscribing of PSCell changes.
These above solutions will increase the signaling interaction between MN and SN.
In the last meetings, RAN3 discussed the following candidate solutions to solve this issue.
Solution 1: add new entries in the UHI using the same PSCell identity if the UE stays in the same PSCell for a long time. 
In last meeting, some companies thinks that the solution 1 cannot fully solve this issue. The maximum number of last visited PSCell information records that can be reported is 8. If the actual PSCell dwelling time exceeds 32760s (8×4095s), the correlation error still exists. Also repeating PSCell entries on exceeding the time stayed in a cell can lead to reduced unique cell entries leading to potential loss of information. 
In our understanding, UHI is useful to detect fast moving UEs and problems with ping pong. If the UE stay more than 8 (or even just 1) hour in the same cell, this clearly indicates the UE is stationary. We also wonder in how many scenarios a UE would be in connected mode for more than 8 hours, staying in the same MN, changing PCell but not changing PSCell. Therefore, we think add new entries using the same PSCell identity is enough.
Solution 2: Add an optional “multiplier” to each entry.
In this solution, when the max duration is reached, instead of adding another entry to the list of cells, this integer multiplier is increased. The value will then effectively represent how many “virtual” entries are to be counted for this cell. In this solution, RAN3 needs to add new IEs and needs to discuss the maximum value of this multiplier. 
We think solution 1 is simpler we wonder whether there is any real need to improve the correlation for cases where the stay time is more than 9 hours.
Proposal 1: For the SCG UE information from the SN, if the stay time for one PSCell exceeds the maximum value, the SCG UE information contains several entries with the same PSCell identity.
3. Proposal
In this contribution, we discuss the remaining issues of MN and SN UHI, and get the following proposal:
Observation 1: The issue only exists in the case intra-MN change without PSCell change and the PSCell dewelling time exceeds 4095s.
Observation 2: The MN can perform the correct correlation via the request of SN UHI periodically or the subscribing of PSCell changes.
Proposal 1: For the SCG UE information from the SN, if the stay time for one PSCell exceeds the maximum value, the SCG UE information contains several entries with the same PSCell identity.
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