3GPP TSG RAN WG3#114b-e
R3-220389
17th January-26th January - 2022

Online
Title: 
Consideration on UE history information
Source: 
China Telecom
Agenda item:
10.2.1.4
Document for:
Discussion and decision
1 Introduction
In the last RAN3#114e meeting, we discussed about the UE history information and reached following agreements:

	MN can initiate SN modification procedures to retrieve SN UHI before handover without delaying HO, MN may also subscribe to PSCell changes from SN. (Option 4)

Correlated MN and SN UHI using a nested structure shall be included in the handover request message from MN.

Correlated MN and SN UHI using a nested structure is transferred from MN to SN.

Only SN UHI is transferred from SN to MN.

UE History Information IE shall be included in the S-NODE ADDITION REQUEST and SGNB ADDITION REQUEST messages.

Include SN UHI, e.g. SCG UE History Information IE, in the following messages.

· S-NODE CHANGE REQUIRED and SGNB CHANGE REQUIRED messages

· S-NODE MODIFICATION REQUEST ACKNOWLEDGE and SGNB MODIFICATION REQUEST ACKNOWLEDGE messages

· S-NODE RELEASE REQUEST ACKNOWLEDGE and SGNB RELEASE REQUEST ACKNOWLEDGE messages

· S-NODE RELEASE REQUIRED and SGNB RELEASE REQUIRED messages

· S-NODE MODIFICATION REQUIRED and SGNB MODIFICATION REQUIRED messages

MN shall correlate MN and SN UHI.


But there are still some open issues which need further study:  
	Open issue 1: Whether/how to include Time spent without SCG or Time stamp in SN UHI.

Open issue 2: FFS how MN subscribes to PSCell changes from SN.

Open issue 3: FFS on the stage 2 description for SN UHI.

Open issue 4: FFS how to correlate MN and SN UHI.


In this document we discussed the open issues on the consideration of UE history information in MR-DC scenarios and give our proposals.
2 Discussion
2.1 Correlated MN and SN UHI
In the RAN3#114e meeting, we agreed that MN can initiate SN modification procedures to retrieve SN UHI before handover without delaying HO, MN may also subscribe to PSCell changes from SN, both two methods can enable MN to have enough information when it needs to perform the correlation with the up-to-date SN UHI. For MN to use SN modification procedures to retrieve SN UHI, it has less impact on the specification, only procedural description need to be added in the corresponding phases. For MN to subscribe to PSCell changes from SN, we discussed how to make MN to subscribe to PSCell changes during the phase2 email-discussion, and there were two different views:

1) Add a new IE (e.g. PSCell change subscription) in the S-NODE ADDITION REQUEST and SGNB ADDITION REQUEST messages to indicate that MN subscribes to PSCell changes from SN. 
2) Reuse existing location reporting procedure.

From our point of view, we think that current location reporting procedure is initiated by the AMF, and the subscription of PSCell changes is initiated by MN, the motivation of the two mechanisms is not the same. In addition, in current location reporting procedure, upon receiving the Location Information at S-NODE Reporting IE, the SN should provide information about the current location of the UE in the S-NODE ADDITION REQUEST ACKNOWLEDGE message, then the MN shall store the included information so that it may be transferred towards the AMF. But for the subscription of PSCell changes, it requires SN to inform MN the new PSCell ID once intra-SN PSCell change occurs, and not requires AMF involvement. Reuse current location reporting procedure may cause confusion to MN, therefore, we think add an optional new IE is more clearly and would not cause to much overhead, which is more suitable for MN to subscribe to PSCell changes.
Proposal 1: Add a new IE (e.g. PSCell change subscription) in the S-NODE ADDITION REQUEST and SGNB ADDITION REQUEST messages to indicate that MN subscribes to PSCell changes from SN.
2.2 Time spent without SCG
In the RAN3#113e-meeting, it was agreed that the usage of SN UHI for target NG-RAN node during handover includes detection of SN node Ping-pong issues and many companies think that record the time spent without SCG is useful for detecting PScell Ping Pong occurrence. For example, the UE moves form (PCell#A, PSCell#A) to (PCell#A, PSCell#B), then the SCG failure occurs and UE stays in PCell#A without SN connection for a while, then UE re-establishes the connection with the same SN and connects to the PSCell#A. In such situation, without the information about the time UE stayed without SCG, the MN/SN may deduce a Ping-pong incident based on the UE History Information. Therefore, it is beneficial to include the time information with UE stayed without SCG in SN UHI. 
Table 1 - SN UHI with Time spent without SCG
	Pcell ID
	PSCell ID
	Time UE stayed in PSCell(s)
	Time spent without SCG(s)

	PCell#A
	PSCell#A
	100
	

	
	PSCell#B
	200
	

	
	N/A
	--
	120

	
	PSCell#A
	150
	


Table 2 - SN UHI with Time stamp
	Pcell ID
	PSCell ID
	Time UE stayed in PSCell(s)
	Stamp

	PCell#A
	PSCell#A
	100
	

	
	PSCell#B
	200
	12:05:00 (indicate the absolute time when UE release PSCell)

	
	PSCell#A
	150
	12:07:00(indicate the absolute time when UE add a new PSCell)


For whether to contain “Time spent without SCG IE” or “Time stamp IE” in the SN UHI, we slight prefer to add the Time spent without SCG IE in the SN UHI, because it is more clearly and easy for MN to correlate the information. Moreover, we think the MN needs the time duration information for UE without SCG when MN performs root cause analysis, for example, if the UE stays for a very short time without SCG, it may indeed be a Ping-pong occurrence for the situation illustrated above. The “Time stamp IE” can only indicates the absolute UTC time when PSCell is released or added, if “Time stamp IE” is used, the MN needs to extract time duration information for UE without SCG, which is more complex compared with “Time spent without SCG IE”, therefore, we propose to include “Time spent without SCG” in SN UHI.

Proposal 2: It is beneficial to include “Time spent without SCG IE” in SN UHI which is useful for detecting PSCell Ping-pong.
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: Add a new IE (e.g. PSCell change subscription) in the S-NODE ADDITION REQUEST and SGNB ADDITION REQUEST messages to indicate that MN subscribes to PSCell changes from SN.
Proposal 2: It is beneficial to include “Time spent without SCG IE” in SN UHI which is useful for detecting PSCell Ping-pong.
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