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1 Introduction
In the last RAN3#110e meeting, the UE history information was discussed, but there are still some open issues which need further consideration:  
	Open issues (to be discussed in next meeting):

FFS which node (MN or SN) is responsible for collecting the SN UHI. Discuss signaling impact (MN to be aware of SN initiated PSCell changes without MN involvement vs. including SN UHI in SN Release and any delay in collecting SN UHI for intra-MN handovers); how to allow the MN to use the Pscell history

If SN is responsible for collecting SN UHI, SN sends SN UHI to MN when the SN is released by adding “UE history information” IE in the following SN Release messages over XnAP and X2AP

-
S-NODE RELEASE REQUEST ACKNOWLEDGE

-
SGNB RELEASE REQUEST ACKNOWLEDGE

-
S-NODE RELEASE REQUIRED

-
SGNB RELEASE REQUIRED

FFS whether a two-dimensional structure for SN UHI (PSCells history information are listed for each PCell in the UHI) or an independent SN UHI is to be included (if an explicit correlation is not deemed useful)

FFS whether “Time spent without SCG” should be included in SN UHI

 To be continued...


In this document we discussed the open issues on supporting of the UE history information in MR-DC scenarios and give our proposals.
2 Discussion
Issue 1: Which node (MN or SN) is responsible for collecting the SN UHI.

Regarding the issue on which node (MN or SN) collects UE History Information, we prefer SN to collect SN UHI and forward it to the MN over Xn/X2 message. One main reason is for SN-initiated PSCell change without MN involvement procedure, the MN cannot get PScell information directly in current specification, and existing messages need to be enhanced, and the signal overhead will be increased.
By supporting SN to collect the SN UHI and forward it to the MN, the MN can get SN UHI at every time when SN changed, if MN decides to initiate an inter-MN handover, the main purpose for source MN is to choose a proper target MN and SN (the target PScell is decided by the target SN), the MRDC UHI can be taken in to account when source MN make the decision. If the source MN needs timely SN UHI, it can trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SN UHI before inter-MN handover decisions. Besides, when the Secondary Node Release procedure is initiated by MN or SN, SN should provide the collected SN UHI of the UE to the MN through SN release procedures. Otherwise, the UHI of SN will be lost. 
Therefore, we think SN should collect SN UHI and forward it to the MN during SN procedures (i.e. SN release message, SN modification message), and enhancement on related X2/Xn message is need. 
Proposal 1: SN collects UE history information of PSCell and forward it to MN during SN procedures.
Proposal 2: Include SN UHI in the SN release and SN modification messages over X2/Xn interface:

· SN Release messages:

· MN-initiated: S-NODE RELEASE REQUEST ACKNOWLEDGE, SGNB RELEASE REQUEST ACKNOWLEDGE;

· SN-initiated: S-NODE RELEASE REQUIRED, SGNB RELEASE REQUIRED.

· SN Modification messages: 

· MN-initiated: S-NODE MODIFICATION REQUEST ACKNOWLEDGE, SGNB MODIFICATION REQUEST ACKNOWLEDGE;

· SN-initiated: S-NODE MODIFICATION REQUIRED, SGNB MODIFICATION REQUIRED.

Issue 2: Whether a two-dimensional structure for SN UHI (PSCells history information are listed for each PCell in the UHI) or an independent SN UHI is to be included (if an explicit correlation is not deemed useful).

In RAN3#109e meeting, it was agreed that there are some benefits in correlating the MN UHI and SN UHI, the co-related UHI is useful for MN to decide the SCG configurations, and may help MN to choose suitable target SN in SN addition or MN-initiated SN change procedures, or make inter-MN handover decisions. 

Therefore, we prefer to adopt the two-dimensional structure for SN UHI (PSCells history information are listed for each PCell in the UHI) for UE History Information in MRDC.
Proposal 3: Adopt the two-dimensional structure for SN UHI (PSCells history information are listed for each PCell in the UHI) for UE History Information in MRDC.
Issue 3: Whether “Time spent without SCG” should be included in SN UHI.

In fact, the UE history information in MRDC is used to optimize the configuration the MN-initiated/SN initiated PSCell change or deduce the failure types for PScell change failure events (especially for ping-pong events). The information of “Time spent without SCG” may not be used when deduce the failure reason for PScell change failure events. Whether it is useful for SCG configuration is unclear, using this information to estimate the velocity or position (whether UE is in range of a PSCell) of the UE may not accurate. Therefore, we think the“Time spent without SCG” should not be included in SN UHI.
Proposal 4: “Time spent without SCG” should not be included in SN UHI.
3 Conclusion
In this paper, we discussed the open issues on supporting of the UE history information in MR-DC scenarios and give our proposals as below:
Proposal 1: SN collects UE history information of PSCell and forward it to MN during SN procedures.
Proposal 2: Include SN UHI in the SN release and SN modification messages over X2/Xn interface:

· SN Release messages:

· MN-initiated: S-NODE RELEASE REQUEST ACKNOWLEDGE, SGNB RELEASE REQUEST ACKNOWLEDGE;

· SN-initiated: S-NODE RELEASE REQUIRED, SGNB RELEASE REQUIRED.

· SN Modification messages: 

· MN-initiated: S-NODE MODIFICATION REQUEST ACKNOWLEDGE, SGNB MODIFICATION REQUEST ACKNOWLEDGE;

· SN-initiated: S-NODE MODIFICATION REQUIRED, SGNB MODIFICATION REQUIRED.
Proposal 3: Adopt the two-dimensional structure for SN UHI (PSCells history information are listed for each PCell in the UHI) for UE History Information in MRDC.
Proposal 4: “Time spent without SCG” should not be included in SN UHI.
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