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1
Introduction

In RAN3#113-e meeting, there are some working assumptions and open issues for UE history information in MR-DC as following:

	RAN3 should consider solutions which would not delay HO more than it would have been delayed without UHI. 
The usage of SN UHI for target NG-RAN node during handover includes:

-  SN node Ping pong issue
-  assisting target MN in selecting the appropriate SN (for example, in the Inter-Master Node handover with/without flow), 
-  assisting target MN in determining whether DC needs to be supported.

-  Forwarded to the target SN to select PSCell as an assistant information?

No enough benefit been found to introduce Cell type.
FFS: Correlated MN and SN UHI from MN to SN is benefit.
WA: “up-to-date” SN UHI is not always guaranteed at HO REQUEST.

WA：It is necessary to provide “up-to-date” SN UHI at target RAN node after the source SN Release which needs to check with RAN2.
…..

Following issues can be continued at next meeting:
-Which node (MN or SN) collects UE history information of S-NG-RAN node.

-Whether SN UHI correlated with MN UHI

-Hoe does SN UHI correlated with MN UHI

- Correlated MN and SN UHI from MN to SN is benefit.
-Messages for transfer of UE History Information
-SN UHI information: Time spent without SCG/Time stamps

-Stage 2/3 update


In the paper we discuss the open issues and provide our proposals.
2
Discussion
2.1 Trade-off between HO efficiency and signalling overhead during Node change
In the last meeting, we had agreed some WAs:

	WA: “up-to-date” SN UHI is not always guaranteed at HO REQUEST.  

WA：It is necessary to provide “up-to-date” SN UHI at target RAN node after the source SN Release which needs to check with RAN2


After the discussion in the recent meetings, we had these WAs. The WAs will not delay HO, and can transfer the up-to-date SN UHI to target node. We think it make sense and reflect the common understanding on the issue. So we propose that RAN3 turns the WAs into the agreements.  
Proposal 1: RAN3 to turn the WAs into the agreements.

Then we have to solve a problem, how to provide the up-to-date SN UHI to target node after the source SN is released. 
We propose to transfer it by a Xn message after handover preparation procedure.

According to TS 37.340, the message flow of inter-MN handover could be:
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MN can get the up-to-date SN UHI in SN Release Request Acknowledge, then transfer it to the target node by a Xn message. 
The solution is well matched with the agreed WAs, and it’s simple and clean.

Proposal 2: Use a Xn message to transfer SN UHI after handover preparation procedure.

The Xn message can be a legacy message, e.g. Access and Mobility Indication, or a new message. We are open for the issue.
The corresponding TPs based on Access and Mobility Indication are provided in the separate papers [2] [3].

2.2 Only SN UHI or Correlated MN and SN UHI between MN and SN
Some companies think it should send MN UHI to SN, and they assumed MN UHI can help SN to select PSCell. A sample of their solution could be: 

SN has cell_1 and cell_2, MN has cell_A and cell_B. When the SN is configured again, i.e. when the SN receives SN addition request again, it can check the correlated MN/SN UHI. If cell_1 is chosen as PSCell while cell_A is PCell in the UHI, the SN can choose cell_1 again if the serving PCell is cell_A.

However, it’s not true. In the sample the SN could not know that the PCell is cell_A. In fact, usually SN doesn’t know PCell in most cases. So SN cannot choose PSCell according to PCell, even it receives the correlated MN/SN UHI. It means MN UHI is useless for SN. 

So only SN UHI should be sent from MN to SN.
Proposal 3: Only SN UHI should be sent from MN to SN.

For the issue of “from SN to MN”, similar with the last issue, 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 4: Only SN UHI should be sent from SN to MN.
2.3 Unnecessary “Time spent without SCG” 

In SN change PP issue, a SN will be configured for the UE in short time, e.g. SN1->SN2 (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 another 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 5: “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: RAN3 to turn the WAs into the agreements.

Proposal 2: Use a Xn message to transfer SN UHI after handover preparation procedure.

Proposal 3: Only SN UHI should be sent from MN to SN.

Proposal 4: 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 5: “Time spent without SCG” is not needed.
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