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Introduction

We made the following progress at the RAN3#117bis-emeeting.

	Allow the SN to add new cell entries with the same PSCell ID when the PSCell dwelling time exceeds the maximum value.

In case of CHO, the target gNB updates the UE stay time in the source PCell and source PSCell when the target gNB receives RRC Reconfiguration Complete message from the UE.
FFS whether to introduce stage 2 corrections for MN UHI to indicate that if the UE stays in a PCell more than 4095s, the MN shall make the correlation based on the actual PCell stay time.

FFS whether to introduce corrections for the Last Visited NG-RAN Cell Information IE.


In this paper, we would like to discuss the above left issues and provide the corresponding proposals.
Discussion
 How to accurately correlate MN and SN UHI
The first issue is whether corrections are needed for MN UHI to accurately correlate the MN and SN UHI when the PCell dwelling time exceeds the maximum value. The legacy UHI is used to detect Ping-pong issue which focuses on short dwelling time, and it is not needed to know the exact dwelling time for each PCell. While in R17, UHI is further enhanced to be applied to MR-DC scenarios. The correlated MN and SN UHI will be sent to the target NG-RAN node, and the target NG-RAN node will use the SN UHI included in the correlated UHI to detect SN Ping-pong issue, select the appropriate SN and determine whether the DC needs to be supported. Therefore, an accurate correlated MN and SN UHI would be helpful for the target NG-RAN node to make the right decision. When the UE stays in a PCell longer than the maximum value, the target NG-RAN node will get a wrong correlated MN and SN UHI if the MN makes the correlation with the maximum time duration. For example, when the UE stays in PCell 1 for 5000s, and then it moves to PCell 2. When the UE stays in the PCell 2 for 100s, the MN receives the SN UHI, and the MN needs to correlate MN and SN UHI. A possible situation is that the MN only records the UE stays in PCell 1 for 4096s since it is the standard maximum number that will be transferred to the target NG-RAN node. Then the correlated MN and SN UHI would be wrong. So we think we need to introduce stage 2 clarifications for MN UHI to solve the correlation error issue introduced by the MR-DC scenarios when the PCell dwelling time exceeds the upper bound value.

Observation 1: A correlation error will be caused if the PCell dwelling time exceeds the upper bound value.

Proposal 1: Introduce stage 2 corrections to indicate that if the UE stays in a PCell more than 4095s, the MN shall make the correlation based on the actual PCell stay time.

Proposal 2: Agree the CR in [1] if RAN3 agrees to introduce stage 2 corrections for MN UHI.
Correction of 'set of NR cells' in UHI
The other left issue is that whether to introduce corrections for the Last Visited NG-RAN Cell Information IE. The proponents believe that a new entry may not be created in the UHI in case of intra-gNB intra-frequency handover. We think a good implementation can decide whether to create a new entry in such case. In addition, we believe that no issue would be caused even though a new entry cannot be created. The source NG-RAN node can be aware of the intra-gNB intra-frequency via UE context to avoid pingpong if this information is not provided by UHI. The target NG-RAN node don’t care about whether there is intra-gNB intra-frequency handover happened at the source NG-RAN.
Observation 2: A good implementation can decide whether to create a new entry in case of intra-gNB intra-frequency handover.
Observation 3: No issue would be caused even though a new entry cannot be created in case of intra-gNB intra-frequency handover.
Proposal 3: No need to introduce corrections to the Last Visited NG-RAN Cell Information IE.
3. Conclusion

Based on above analysis, we provide the following observations and proposals.
Observation 1: A correlation error will be caused if the PCell dwelling time exceeds the upper bound value.

Proposal 1: Introduce stage 2 corrections to indicate that if the UE stays in a PCell more than 4095s, the MN shall make the correlation based on the actual PCell stay time.

Proposal 2: Agree the CR in [1] if RAN3 agrees to introduce stage 2 corrections for MN UHI.

Observation 2: A good implementation can decide whether to create a new entry in case of intra-gNB intra-frequency handover.
Observation 3: No issue would be caused even though a new entry cannot be created in case of intra-gNB intra-frequency handover.
Proposal 3: No need to introduce corrections to the Last Visited NG-RAN Cell Information IE.
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