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1
Introduction

In RAN3#112-e meeting, there are some working assumptions and open issues for UE history information in MR-DC as following:

	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.
…

Open issue

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.
It is FFS whether correlated MN and SN UHI or only SN UHI is sent from MN to SN.

 To be continued...


In the paper we discuss the open issues and provide our proposals.
2
Discussion
In the lasting meeting, we had reached some working assumptions, such as 

“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.
… ”

For the 1st WA, we totally agree. For the 2nd WA, although we have some concerns, it's acceptable for us in order to make progress on this topic. 

Thus the next issue we have to solve is whether only SN UHI or correlated MN and SN UHI should be sent from MN to SN, or from SN to MN. We had some discussion but did not reach an agreement in the last meeting.

2.1 Whether Only SN UHI or Correlated MN and SN UHI should be sent from MN to SN
In the offline discussion of RAN3 112-e meeting [2], all companies believe SN UHI should be sent from MN to SN so as to reduce PSCell change ping-pong occurrence. But there are different viewpoints whether MN UNI should also be sent to SN or not.
SN UHI should be sent to the node who initiates SN change so that the node can detect SN change PP issue. In case of SN initiated SN change, the node is source SN. SN UHI has enough information e.g. PSCell ID and time UE stayed in the cell, so source SN can make conclusion based on just SN UHI. No MN UHI is needed.

Some companies argued it is beneficial to provide correlated MN/SN UHI to SN. We don't see the benefit. However, we see several drawbacks: 

First, PCell could be changed after DC is established. It means MN UHI should be updated to SN in time, otherwise SN may have incorrect MN UHI;

Second, given the 2nd WA, correlation of MN UHI and SN UHI could be two-dimensional structure. So different items of MN UHI may have the information of same PSCell. It means SN has to go through multiple MN UHIs to construct a complete item of SN UHI and calculate e.g. time UE stayed in the PSCell. It adds complexity of SN implementation, which is supposed to be avoided.
So only SN UHI should be sent from MN to SN.
Proposal 1: Only SN UHI should be sent from MN to SN.

2.2 Whether Only SN UHI or Correlated MN and SN UHI should be sent from SN to MN
Similar with the last issue, all companies agreed SN UHI should be sent from SN to MN. But it’s unclear for MN UHI. 

In MR-DC, it’s not mandatory that MN informs SN of PCell information. It means SN could not be aware of PCell change, i.e. SN could have not correct MN UHI. Therefore, it’s obvious that SN cannot send MN UHI to MN.  
Proposal 2: Only SN UHI should be sent from SN to MN.
2.3 Unnecessary “Time spent without SCG” 

A SN is always configured as the SN for the UE during SN change PP, e.g. SN1->SN2 with short time->SN1.
But if there is a period when the UE is not configured with any SCG between 2 periods when the UE has SCG configuration, i.e. an empty window, it’s not SN change PP. 
In addition, if the UE has no SCG, it means there is no PSCell related MRO issues. So old SN UHIs collected before the empty window cannot help, and becomes useless even the UE is configured with a SN later. In the case the MN may discard the SN UHIs if an empty window occurs. 

Therefore, it’s unnecessary to save the time length of the empty window because it’s not useful for PSCell related MRO issues.
Observation 1: It’s unnecessary to store SN UHI in MN after the UE has not SCG configuration. In other words, MN doesn't have to store SN UHI after the UE has not SCG configuration.

Proposal 3: “Time spent without SCG” is not needed.

3
Conclusions
This paper discusses UE History Information in MR-DC. We have the following proposals:
Proposal 1: Only SN UHI should be sent from MN to SN.

Proposal 2: Only SN UHI should be sent from SN to MN.

Observation 1: It’s unnecessary to store SN UHI in MN after the UE has not SCG configuration. In other words, MN doesn't have to store SN UHI after the UE has not SCG configuration.

Proposal 3: “Time spent without SCG” is not needed.
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