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1	Introduction	
One of the objectives of the new WID on enhancement of data collection for SON/MDT in NR and EN-DC [1] is enhancement of UE history information for MR-DC. 
UE history information in MR-DC is a topic with long lasting discussion but has not achieved much progress. In the email summary at last meeting, the positions and views of companies seems clear, one of company still wants tofurther study until next meeting. Finally, RAN3 made the following agreements,
MN and SN UHI shall be included in inter-MN handover message i.e. Handover Request message. It is FFS whether MN UHI and SN UHI will be separated IEs or a list of MN UHI containing a list of SN UHI.
The following 3 items are the main open issues in our view should be first addressed,
· Which node (MN or SN) collects SN UHI?
· Which procedure should include the UHI information?
· How to realize the correlation between MN UHI and SN UHI?
In this contribution, we will discuss these remaining issues.
2 Discussion
2.1	Which node (MN or SN) collects SN UHI?
Which node (MN or SN) collects UE History Information (UHI) of the SN(network side UHI) is the main issue that companies views split and it is also the blocking point. We should make some progress on this issue first.
Basically, there are two options,
· Option 1: SN collects SN UHI and could send it to MN for subsequent processing
· Option 2: MN collects the SN UHI
In Rel-15 and Rel-16 MR-DC, as specified in TS 37.340, The SN initiated SN modification procedure without MN involvement is used to modify the configuration within SN in case no coordination with MN is required, including the addition/modification/release of SCG SCell and PSCell change (e.g. when the security key does not need to be changed and the MN does not need to be involved in PDCP recovery). So normally, MN is not aware of the PSCell change when the MN is not involved.
Location Information at SgNB IE is introduced to for the purpose of localization of UE. This IE is included in the SGNB ADDITION REQUEST ACKNOWLEDGE, SGNB MODIFICATION REQUEST ACKNOWLEDGE and SGNB MODIFICATION REQUIRED messages. For instance, if the Location Information at SgNB Reporting IE set to "pscell" is included in the SGNB ADDITION REQUEST, the SgNB shall start providing information about the current location of the UE in the form of PSCell ID. However, this IE is not mandatory. If it is the MN to collect the UE history information of PSCell, there are many interaction between MN and SN.
Observation 1: MN aware of the PSCell change is not mandatory.
So in our view, SN is responsible for collecting the SN UHI, but MN can fetch this information from SN whenever needed. SN UHI does not need to be send back to MN for every PSCELL change.It could be sent to MN only when SN is to be released,or requested by MN.The SN UHI can be used by the MN for better HO decision. This way seems a good compromis to help us moving forward.
Proposal 1: SN is responsible for collecting the SN UHI, but MN can fetch this information from SN whenever needed.
2.2	Which procedure should include the UHI information?
At last meeting, the moderator tried the following agreements, but not succeeded, they are labled as to be continued.
Include UHI in the SN addition, modification, change and release procedure. Specifically, include UHI in the following messages over Xn and X2:
- SN addition procedure (S-NODE ADDITION REQUEST, SGNB ADDITION REQUEST)
- SN Change procedure (S-NODE CHANGE REQUIRED, SGNB CHANGE REQUIRED)
- SN Modification procedure 
   + MN-initiated: S-NODE MODIFICATION REQUEST ACKNOWLEDGE, SGNB MODIFICATION REQUEST ACKNOWLEDGE
- SN release procedure 
   + MN-initiated: S-NODE RELEASE REQUEST ACKNOWLEDGE, SGNB RELEASE REQUEST ACKNOWLEDGE
   + SN-initiated: S-NODE RELEASE REQUIRED, SGNB RELEASE REQUIRED
At RAN3 #110 meeting, we have already agreed to include UHI in the SN addition and change procedure.
Observation 2: It was agreed to include UHI in the SN addition and change procedure.
MN may release the old SN and keep the UE in RRC_connected mode, and after a while when needed, the MN may add a new SN to serve the UE. In this scenario, the new SN needs to know the previous UE history information in the old SN for further Handover and SN change. Therefore, MN needs obtain the UHI from the old SN via the SN release related procedure and store it, and send it to the new SN when it is added. It is agreed at last meeting to include SN UHI in the SN addition message.


Figure 1 Old SN release-new SN addition procedure
Proposal 2: SN sends SN UHI to MN when the SN is released by adding “UE history information” IE in the SN Release messages (S-NODE/SGNB  RELEASE REQUEST ACKNOWLEDGE and S-NODE/SGNB RELEASE REQUIRED)
In the scenario of SN change without MN change, the source SN needs to send the SN UHI to the MN and then MN sends the UHI collected at the source SN to the target SN. So before the MN initiates the SN addition procedure to the target SN, the MN should obtain the UHI from the source SN. In case of SN initiated SN change, the SN UHI can be carried in the SN change required sent from source SN to MN. 
Nevertheless, for the MN initiated SN change, additional messages before the SN addition request are needed. Basically，two procedures can be used for this purpose, one is SN modification procedure, the other is non-UE associated Access and mobility indication procedure. SN modification procedure is preferred.


  
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Figure 3 MN and SN initiated SN change procedure
Proposal 3：“SN UE history information” is included in the SN modification procedure
2.3	How to realize the correlation between MN UHI and SN UHI?
Besides the above discussion, another divergence point is whether to correlate the MN and SN UHI and the design of the structure.
In our view, knowing the historical connection relationship between PCell and PScell helps to optimize the behavior triggered by MN. This enables the network have a full view of the PCell serving the UE while PSCells were configured at the UE. We have acknowledged the benefits of the correlation between MN UHI and SN UHI.
About the Correlation structure for MN and SN UHI, there are two solutions.
· Solution 1: two dimensional array (merge into the legacy IE)
The first dimension of the two dimensional array is used to represent PCell, and the second dimension is used for PSCell. There are two separate UE stayed time for PCell and PSCell.
· Solution 2: separated SN and MN UHI
We would just add PCell+PSCell in the new IE
It is hard to deduce the correlation between MN and SN UHI by implementation. Solution 1 is more clear and preferred.
Proposal 4：Correlation between MN UHI and SN UHI is feasible
Proposal 5：Agree to use two dimensional array structures for the correlation of MN and SN UHI.
3	Conclusion
Observation 1: MN aware of the PSCell change is not mandatory.
Observation 2: It was agreed to include UHI in the SN addition and change procedure.
Proposal 1: SN is responsible for collecting the SN UHI, but MN can fetch this information from SN whenever needed.
Proposal 2: SN sends SN UHI to MN when the SN is released by adding “UE history information” IE in the SN Release messages (S-NODE/SGNB  RELEASE REQUEST ACKNOWLEDGE and S-NODE/SGNB RELEASE REQUIRED)
Proposal 3：“SN UE history information” is included in the SN modification procedure
Proposal 4：Correlation between MN UHI and SN UHI is feasible.
Proposal 5：Agree to use two dimensional array structure for the correlation of MN and SN UHI.
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