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1. Introduction 
UE History Information in MR-DC has been discussed in the past meetings with the following agreements from R3#114e:
· Which UHI is transferred?
· MN  MN (in HANDOVER REQUEST): Correlated MN and SN UHI using a nested structure
· MN  SN: Correlated MN and SN UHI using a nested structure 
· SN  MN: Only SN UHI
· 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
· Open issues
· FFS on the stage 2 description for SN UHI
· 
In this paper, we discuss the open issues further and provide proposals for the same.
2. Discussion
2.1 How MN subscribes to PSCell changes from SN
MN can initiate SN modification procedures to retrieve SN UHI before handover without delaying HO, MN may also subscribe to PSCell changes from SN. FFS how MN subscribes to PSCell changes from SN

Observation 1: MN may subscribe to PSCell changes from SN, either via existing Location Reporting procedure or via a new subscription mechanism.

	Option 1: Reuse Location Reporting procedure
	Option 2: New subscription mechanism

	Pros: No signalling impacts
	Cons: Signaling impacts
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A new IE, e.g., PSCell change subscription in S-NODE ADDITION/MODIFICATION REQUEST and SGNB ADDITION/MODIFICATION REQUEST


	Cons: Initiated by AMF and NG-RAN has no control on the subscription parameters
	Pros: Dedicated procedure for UHI and NG-RAN has control on the subscription parameters 



There is already existing mechanism related to subscribing to PSCell changes: the Location Information at S-NODE reporting IE is used to start it. Once the “subscription” starts, the MN can derive PSCell information like the current PSCell, time stayed in the cell etc.
Location Reporting procedure could be reused for UHI purposes, but this is a procedure for different purposes. Location Information Reporting is initiated by the AMF and enables NG-RAN to report the UE's current location, or the UE's last known location with time stamp, or the UE's presence in the area of interest, optionally along with the PSCell information.
However, we think there are benefits to potentially define a new “subscription” procedure over Xn, which is initiated by NG-RAN (no AMF involvement) and can be used to inform MN of PSCell changes. 
Observation 2: Location Reporting procedure can be potentially reused to keep MN informed of all the PSCell changes, but this Location reporting procedure is initiated by AMF and MN has no control on the subscription parameters
Proposal 1: Define a dedicated procedure by which MN can subscribe to PSCell changes and is kept informed of the latest SN UHI
Proposal 2: Define a new IE, e.g., PSCell change subscription in S-NODE ADDITION/MODIFICATION REQUEST and SGNB ADDITION/MODIFICATION REQUEST with start/stop codepoints.
Proposal 3: SN informs MN with the the new PSCell ID (upon PSCell change) via S-NODE ADDITION/MODIFICATION REQUEST ACKNOWLEDGE and SGNB ADDITION/MODIFICATION REQUEST ACKNOWLEDGE 
In addition to the subscription mechanism discussed above, a “query” mechanism was proposed in the last meeting by which MN can request for a one-time update of the PSCell information from the SN. We think such a mechanism is not useful as this would have to be triggered by the MN blindly each time there is an inter-MN handover or upon noticing that the SN modification procedure is not used to retrieve SN UHI before the inter-MN handover, and this would lead to additional delay (against the principles established)
Proposal 4: There is no need to define a new “query” mechanism by which MN can request for a one-time update of the PSCell information from the SN, in addition to the subscription procedure
2.2 How to correlate MN and SN UHI
MN shall correlate MN and SN UHI
FFS how to correlate MN and SN UHI

SN is not always aware of PCell changes which indicates SN may have outdated MN UHI. If SN performs the correlation and the outdated MN is provided to SN, MN may need to check the differences between up-to-date MN UHI and the outdated MN UHI, which will definitely complicate the situation since MN cannot perform correlation. Thus, it is more efficient to let MN perform the correlation and SN only provides SN UHI to MN.
Observation 3: SN is not always aware of PCell changes which indicates SN may have outdated MN UHI and hence can’t perform an accurate correlation of MN and SN UHI

Proposal 5: MN shall correlate MN and SN UHI, and correlation can be achieved via the nested structure of MN and SN UHI
2.3 Time spent without SCG or Timestamp in SN UHI
Whether/how to include Time spent without SCG or Time stamp in SN UHI
Defining either Time spent without SCG or Timestamp is useful for the following reasons:
· MN knows the time without DC coverage for aiding future SN addition/changes.
· MN can fill the time spent without SCG in correlated UHI.
· Time spent without SCG can be used to analyze the ping pong issue
· To help network to correlate the UHI (MN) and UHI (SN)
· Useful to gather an understanding of the previous choices made for the UE in terms of DC connectivity
Observation 4: Using timestamp in SN UHI is more cumbersome as this involves either defining absolute timestamps (e.g., UTC) at the time of PSCell setup/release or relative timestamps from a reference point.
Proposal 6: Include Time spent without SCG in UHI to gather information on SN coverage holes
3. Conclusion
Observation 1: MN may subscribe to PSCell changes from SN, either via existing Location Reporting procedure or via a new subscription mechanism.

Observation 2: Location Reporting procedure can be potentially reused to keep MN informed of all the PSCell changes, but this Location reporting procedure is initiated by AMF and MN has no control on the subscription parameters
Proposal 1: Define a dedicated procedure by which MN can subscribe to PSCell changes and is kept informed of the latest SN UHI
Proposal 2: Define a new IE, e.g., PSCell change subscription in S-NODE ADDITION/MODIFICATION REQUEST and SGNB ADDITION/MODIFICATION REQUEST with start/stop codepoints.
Proposal 3: SN informs MN with the the new PSCell ID (upon PSCell change) via S-NODE ADDITION/MODIFICATION REQUEST ACKNOWLEDGE and SGNB ADDITION/MODIFICATION REQUEST ACKNOWLEDGE 
Proposal 4: There is no need to define a new “query” mechanism by which MN can request for a one-time update of the PSCell information from the SN, in addition to the subscription procedure
Observation 3: SN is not always aware of PCell changes which indicates SN may have outdated MN UHI and hence can’t perform an accurate correlation of MN and SN UHI
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Proposal 5: MN shall correlate MN and SN UHI, and correlation can be achieved via the nested structure of MN and SN UHI
Observation 4: Using timestamp in SN UHI is more cumbersome as this involves either defining absolute timestamps (e.g., UTC) at the time of PSCell setup/release or relative timestamps from a reference point.
Proposal 6: Include Time spent without SCG in UHI to gather information on SN coverage holes
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