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1 Introduction
In the last RAN3#112e meeting, we discussed about the UE history information and reached following Working Assumptions:

	WA: SN is responsible for collecting the SN UHI; RAN3 should consider solutions which would not delay HO more than it would have been delayed without UHI 
WA: Correlation of MN UHI and SN UHI could be realized via two-dimensional structure for UHI (PSCells history information are listed within each PCell in the UHI); it may not be feasible on all interfaces.

WA: At least include UHI in the SN addition, modification, change and release messages. Others are FFS.  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


But there are still some open issues which need further study:  
	Open issues (to be discussed in next meeting):

Issue 1: It is FFS on whether only SN UHI or correlated MN and SN UHI should be sent from SN to MN.
Issue 2: It is FFS whether Time spent in SCG should be introduced or not. 

Issue 3: It is FFS for whether Cell Type should be introduced or not.

Issue 4: FFS whether the originating node of the PSCell change is included in the SCG UHI or not.

Issue 5: Whether the SCG UE History Information is to be encoded directly, or as a container to be passed as an OCTET STRING.

Issue 6: It is FFS whether to introduce one flag in SN Addition Response message to indicate whether MN should inform SN of the latest Pcell for every intra-MN PCell change.
Issue 7: It is FFS whether correlated MN and SN UHI or only SN UHI is sent from MN to SN.
 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: What type of UHI needs to be transferred in between MN and SN (only SN UHI or correlated MN and SN UHI).
This issue is related to the remaining issue 1 and 7：
Issue 1: It is FFS on whether only SN UHI or correlated MN and SN UHI should be sent from SN to MN.

Issue 7: It is FFS whether correlated MN and SN UHI or only SN UHI is sent from MN to SN.
In the RAN3#112 e-meeting, we reached the working assumption that Correlation of MN UHI and SN UHI could be realized via two-dimensional structure for UHI (PSCells history information are listed within each PCell in the UHI). Regarding the issue on the type of UHI for the messages transmitted between network nodes (from MN to SN, form SN to MN), during the email-discussion in the last meeting, companies provided their views on the UHI type transferred between MN and SN. For the direction from MN to SN, 8 companies prefer correlated MN and SN UHI, 2 companies think SN UHI is needed to SN, but not sure for MN UHI, and 2 companies believe only SN UHI is needed. For the direction from SN to MN, 5 companies prefer the correlated MN and SN UHI while 6 companies believe only SN UHI is needed. 
From our point of view, we prefer to adopt the correlated MN and SN UHI to be transmitted form SN to MN. The correlated UHI is beneficial 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. In addition, in case of the intra-MN handover without SN change and intra-SN handover without MN involvement occur at the same time, it hard for the MN to correlate the MN UHI and SN UHI if only SN UHI is transferred between MN and SN. 
We also prefer to adopt the correlated MN and SN UHI to be transmitted form MN to SN, because for SN nodes, it is beneficial to know the relationship between MN UHI and SN UHI to optimize the PScell Change configuration (i.e. source SN to decide when to trigger the SN-initiated PScell change) or the PScell selection (i.e. target SN to select the PScell when MN/SN-initiated PScell change is occurred). Moreover, the Pcell information is also needed to avoid PCI confusion. Although there may be some redundancy in using the correlated MN and SN UHI structure in different procedures, it is more concise in form and convenient for the network nodes to maintain the information, the combination of MN and SN UHI is the simplest way to achieve correlation, and it is beneficial and feasible to support the MN and SN to transmit the correlated MN and SN UHI among network interfaces.
Therefore, we prefer to adopt the correlated MN and SN UHI should be sent between network node (from MN to SN, from SN to MN).
Proposal 1: Correlated MN and SN UHI should be sent between network node (from MN to SN, from SN to MN).
Issue 2: Whether “Time spent without SCG” should be included in SN UHI.

We discussed about whether “Cell Type” should be introduced or not in the last meeting, during the email-discussion, 5 companies believed it is useful, while 5 companies believed it is useless. 
From our point of view, the UE history information in MRDC can be used to optimize the configuration the MN-initiated/SN initiated PSCell change and 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 in some cases. Therefore, we think the“Time spent without SCG” should not be included in SN UHI.
Proposal 2: “Time spent without SCG” should not be included in SN UHI.
Issue 3: Whether “Cell Type” should be introduced or not.
In the RAN3#112e-meeting, we discussed about whether to include Cell Type during the email-discussion, and 4 companies believed Cell Type is not needed, but one of them also believe it may be optional, 1 company propose to include cell type as optional, and 2 companies believe it is needed.

From our point of view, the UHI information for the network nodes is mainly used to detect mobility issues such as ping-pongs events, and help the network nodes to optimize the mobility related configurations or decisions. Some companies think that carrying the “cell type” in SN UHI can help MN or SN to estimate the mobility speed, but we think the accuracy of using this information to predict speed is unclear and it will obviously incur some signalling overhead, so we think with the unclear benefit, the “cell type” should not be included in the SN UHI at this stage and need further consideration. 

Proposal 3: “Cell Type” should not be included in the SN UHI.
Issue 4: Whether the originating node of the PSCell change is included in the SCG UHI or not.
Include the originating node of the PSCell in the SCG UHI is proposed by Nokia in R3-211551, in the Tdoc it explained that “the information on the originating node (SN- or MN-initiated change) may be relevant to identify the node where mobility settings are wrong”. However, we think if the information is used to optimize the wrong mobility settings, it should be better to be discussed in the section “10.2.1.6 MRO for SN Change Failure” and check whether other information discussed in the SN Change Failure section can be used to deduce the originating node. In addition, the suitable scenarios and how to use the information to optimize the configurations is unclear till now. Since we still have lots of issues on the basic functions on the UHI, we prefer not to discuss this issues at this stage, and further check the beneficial of this information in the future.
Proposal 4: Propose not to include the originating node of the PSCell change in the SN UHI at this stage.
Issue 5: Whether to introduce one flag in SN Addition Response message to indicate whether MN should inform SN of the latest Pcell for every intra-MN PCell change.
Include one flag in SN Addition Response message is proposed by CATT in R3-211853, the main purpose to introduce the flag is to indicate whether MN should inform SN of the latest Pcell for every intra-MN PCell change. We think we need to identify the use case or suitable scenario for the SN always knowing the latest Pcell information, it is not clear whether the SN always need the latest PCell information.
For SN-initiated SN Change, the SN may need the latest Pcell information, in such situation, the SN can initiate modification procedure to ask the latest UHI (Correlated MN and SN UHI). In this way, the SN can acquire the latest Pcell information in time and initiate PScell change with proper configurations.
Proposal 5: SN can acquire the last PCell information through SN-initiated Modification procedure.
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: Correlated MN and SN UHI should be sent between network node (from MN to SN, from SN to MN).
Proposal 2: “Time spent without SCG” should not be included in SN UHI.
Proposal 3: “Cell Type” should not be included in the SN UHI.

Proposal 4: Propose not to include the originating node of the PSCell change in the SN UHI at this stage.

Proposal 5: SN can acquire the last PCell information through SN-initiated Modification procedure.
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