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1
Introduction
At RAN3#114bis-e meeting, good progress was made for UE history information in MR-DC. The agreement and open issues are as follow:
	Add a new IE, e.g. PSCell history information retrieve in the SN modification request message to indicate the retrieving of SN UHI.

Add optional UE history information from the UE IE in the SN addition request message.

Add optional UE history information from the UE IE in the SN modification request message.

Remove the Last Visited PSCell List IE in the XnAP and X2AP BLCRs.

Discuss the UHI transfer during CHO in Rel-18.
WA：Add a flag indicating subscription of PSCell changes in the SN addition request

No need to add a flag indicating subscription of PSCell changes in the SN modification request message

No need to add a “subscription stop” codepoint in the subscription indicator

WA：If MN subscribes to PSCell changes, SN shall send the full SN UHI during each PSCell change to the MN via the SN modification required message.

SN is responsible for collecting the SN UHI.

Whether MN can correlate MN and SN UHI only based on time stay in PSCell?

Whether to include Time spent without SCG and/or Time stamp?

Which option below could be pursued to achieve the subscription mechanism?

Option 1:Add a subscription indicator in the SN addition request message to indicate the subscription of PSCell changes. SN sends the full SN UHI to MN during each PSCell change.

Option 2: Use the existing Location Information at S-NODE reporting IE to indicate the the subscription of PSCell changes. SN informs MN with the new PSCell ID during each PSCell change.


In the paper, we further discussed the above open issues and provided the corresponding proposals. 
2
Discussion
2.1 Whether MN can correlate MN and SN UHI only based on time stay in PSCell?
Based on the time stay in PScell and the information available in the MN (e.g. time stay in Pcell, time without SCG), the MN can correlate MN and SN UHI as shown in Figure below {Pcell A: PScell a, PScell b}, {Pell B: PScellb, PScell c}, {Pcell C, PScell c}:
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Observation 1: The MN can correlate the MN and SH UHI based on time stay in PSCell. Other information are already know in the MN.
2.2 Whether to include Time spent without SCG and/or Time stamp in SN UHI
As discussed in 2.1, the MN can correlate the MN and SH UHI based on time stay in PScell. Because the MN also knows time spent without SCG based on the received SN release message and the time stay in Pcell. Instead, te SN doesn’t know the time spent without SCG information. Only the MN can know this based on the received SN Release message. So transmission of Time spent without SCG and/or Time stamp from SN to MN for correlation purpose is not needed.
Observation 2: Transmission of Time spent without SCG and/or Time stamp from SN to MN for correlation purpose is not needed.
For other purpose e.g. ping-pong detection, 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. If the UE has no SCG, it means there is no PSCell related MRO issues. 

Ping-Pong detection has been a good feature in legacy SON mechanism. SON is based on statistics. Very accurate time is not needed for ping-pong detection. A list of PScell and the time stay are enough for ping-pong detection.

The following time stamp information for correlation in MN is too complex for implementation. The analytic so far seems academic. It’s difficult to be used by products.
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Observation 3: Time spent without SCG and/or Time stamp in SN UHI is not needed.
2.2 How MN subscribes to PSCell changes from SN
There are two options for MN to subscriber to PSCell changes from the SN in the last meeting discussion. We think option 2 can reuse the current procedure in the specification and the additional change for option 1 is not justified.
In the S-NODE ADDITION REQUEST and S-NODE MODIFICATION REQUEST message, “Location Information at S-NODE reporting” IE is included.
	Location Information at S-NODE reporting
	O
	
	ENUMERATED (pscell, ...)
	Indicates that the user’s Location Information at S-NODE is to be provided.
	YES
	ignore


The description of the Location Information at S-NODE reporting IE in the procedure text is as follow:

If the Location Information at S-NODE Reporting IE set to "pscell" is included in the S-NODE ADDITION REQUEST, the S-NG-RAN node shall, start providing information about the current location of the UE. If the Location Information at S-NODE IE is included in the S-NODE ADDITION REQUEST ACKNOWLEDGE, the M-NG-RAN node shall store the included information so that it may be transferred towards the AMF.

In the S-NODE ADDITION REQUEST ACKNOWLEDGE and S-NODE MODIFICATION REQUEST ACKNOWLEDGE message, “Location Information at S-NODE” IE is included.
	Location Information at S-NODE
	O
	
	Target Cell Global ID

9.2.3.25
	Contains information to support localisation of the UE
	YES
	ignore


So if the MN want to subscriber to PSCell changes from the SN, the MN could include “Location Information at S-NODE reporting” IE in the S-NODE ADDITION REQUEST or S-NODE MODIFICATION REQUEST message based on the current text in TS38.423. No new IE is needed.
Once the MN requests the SN reporting PSCell ID in Addition Request or Modification request message, the SN will always notify the new PSCell ID to the MN in IE“Location Information at S-NODE” during each PSCell change.. So no new IE or no new message is needed.
Furthermore, there is no restriction in the specification that the MN can only include “Location Information at S-NODE reporting” IE when receiving request from the AMF. And in option1, for each PScell change, SN sends the list of 16 PSCell UHI is really duplicated.
So the current S-NODE ADDITION and MODIFICATION procedure could be reasonably reused for MN to subscriber to PSCell changes.
Observation 4: MN could subscriber to PSCell changes from the SN using the current S-NODE ADDITION and MODIFICATION procedure 
Observation 5： SN could inform MN with the new PSCell ID during each PSCell change using the current message and IE. 
Proposal:  Use the existing Location Information at S-NODE reporting IE to indicate the the subscription of PSCell changes. SN informs MN with the new PSCell ID during each PSCell change.
3
Conclusions
This paper discussed UE History Information in MR-DC. We have the following observation and proposals:
Observation 1: The MN can correlate the MN and SH UHI based on time stay in PSCell. Other information are already know in the MN.
Observation 2: Transmission of Time spent without SCG and/or Time stamp from SN to MN for correlation purpose is not needed.
Observation 3: Time spent without SCG and/or Time stamp in SN UHI is not needed.
Observation 4: MN could subscriber to PSCell changes from the SN using the current S-NODE ADDITION and MODIFICATION procedure 

Observation 5： SN could inform MN with the new PSCell ID during each PSCell change using the current message and IE. 

Proposal:  Use the existing Location Information at S-NODE reporting IE to indicate the the subscription of PSCell changes. SN informs MN with the new PSCell ID during each PSCell change.
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