
3GPP TSG-RAN WG3 #114-bis-e                                       R3-220972
17-26 Jan 2022
Online
Title: 
UE History Information in MR-DC

Source: 
ZTE, Lenovo, Motorola Mobility, China Unicom
Agenda item:
10.2.1.4
Document for:   Discussion and Approval
Introduction

In the RAN3#114e-meeting, we made the following progress on the topic of UE History Information in MR-DC.

	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.
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 paper, we further discuss the above open issues and provide the corresponding proposals. 
Discussion
Parameters for SN UHI: Time spent without SCG Vs Time stamp 

In the last meeting, it is still FFS whether to include Time spent without SCG or Time stamp in SN UHI to correctly judge SN ping pong error. Compared with Time spent without SCG, we still prefer to use Time stamp. It is noted that there is a Time Stamp IE defined in TS 38.413 as follows, which provides absolute UTC time information. Thus specification impact will be less if this IE is reused in SN UHI. Time Stamp can be designed as the time when a PSCell is added. According to the Time Stamp and time stay parameters, the SN can determine whether a ping pong error has occurred. Some companies argue that using this IE may cause wrap-around issue. However, since Time Stamp is a legacy technique that can be used normally, there is no need to worry about the wrap-around issue.
	9.3.1.75
Time Stamp
This IE contains UTC time information.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Time Stamp
M

OCTET STRING (SIZE(4))
Encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [25].



Observation 1: There is a Time Stamp IE defined in TS 38.413, which provides absolute UTC time information.

Observation 2: Time Stamp can be designed as the time when a PSCell is added. According to the Time Stamp and time stay parameters, the SN can determine whether a ping pong error has occurred.

Observation 3: Since Time Stamp is a legacy technique that can be used normally, there is no need to worry about the wrap-around issue.
Furthermore, the use of Time Stamp also helps the MN correctly correlate the MN and SN UHI. There will be a correlation error if Time spent without SCG and time stay parameters are used to achieve the correlation. As shown in the following figure, SN sends the SN UHI to the MN at t1, but in fact the MN receives the SN UHI at t2 due to time delay. Thus, MN will use t2 as the starting time to do the correlation if Time spent without SCG and time stay parameters are included in the SN UHI. An correlation error will be caused since t2 is not the correct starting time. However, if Time Stamp is included, the MN can know the correct starting time since the absolute time is provided. The Time spent without SCG can be calculated based on the Time Stamp and time stay parameters. 
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Observation 4: There will be a correlation error if Time spent without SCG and time stay parameters are used to achieve the correlation.
Proposal 1: Instead of Time spent without SCG, RAN3 shall introduce Time stamp IE for SN UHI.  
 How to correlate MN and SN UHI
Another remaining issue is how to correlate MN and SN UHI. As discussed above, MN can correctly correlate MN and SN UHI based on the Time Stamp and time stay parameters. An example is given in the following figure to illustrate how to achieve the correlation. Since Time Stamp are designed as the absolute time when a PSCell is added, thus the MN is aware of the starting time t1, t3, and t5 for each PSCell. According to the time stay parameters T1, T2, and T3 for each PSCell, the MN can derive the corresponding ending time t2, t4, and t6 for each PSCell. Thus, the correlation list can be correctly constructed. Furthermore, the time spent without SCG can be known, e.g., the duration from t2 to t3 is not connected to any PSCell. 
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Observation 5: MN can correctly correlate MN and SN UHI based on the Time Stamp and time stay parameters.
 How MN subscribes to PSCell changes from SN 

In the last meeting, we have agreed that MN may also subscribe to PSCell changes from SN, thus we need to consider how to achieve the subscription. Some companies proposes to reuse the Location Information at S-NODE reporting IE. However, the Location Information Reporting mechanism is originally designed to be triggered by the AMF to acquire the UE location related information. Furthermore, the usage of the Location Information Reporting mechanism may need authorization due to security concerns. It would be more straightforward to introduce a new subscription mechanism initiated by NG-RAN. Since the query and subscription function can not be triggered at the same time, we prefer to introduce a three-codepoint IE, e.g. PSCell History Information Retrieve in the S-NODE ADDITION REQUEST, SGNB ADDITION REQUEST, S-NODE MODIFICATION REQUEST and SGNB MODIFICATION REQUEST messages to indicate that MN queries SN UHI, MN subscribes to PSCell changes or MN stops the PSCell change subscription. 

Observation 6: The Location Information Reporting mechanism is originally designed to be triggered by the AMF to acquire the UE location related information. Furthermore, the usage of the Location Information Reporting mechanism may need authorization due to security concerns.

Observation 7: It would be more straightforward to introduce a new subscription mechanism initiated by NG-RAN.

Proposal 2: Add a new IE with three codepoints, e.g. PSCell History Information Retrieve in the S-NODE ADDITION REQUEST, SGNB ADDITION REQUEST, S-NODE MODIFICATION REQUEST and SGNB MODIFICATION REQUEST messages to indicate that MN queries SN UHI, MN subscribes to PSCell changes or MN stops the PSCell change subscription.
 Interface impact of SN UHI from UE
UHI from UE for SA has already been supported in Rel-16. Specifically, the UE History Information from UE IE has been supported in e.g. NGAP and XnAP. In the RAN2#115e-meeting, it was agreed that the PSCell transition is part of MHI. Thus, the same IE can be reused to transfer the SN UHI from UE. The Semantics description need to be updated to indicate that the SN UHI from UE is also included in this IE. 
Proposal 3: Reuse the UE History Information from UE IE to transfer the SN UHI from UE.

 Stage 3 details
It is noted that the Last Visited PSCell List is appended to the Last Visited Cell Information according to 9.2.3.64 and 9.2.38 in the SON BL CR for TS 38.423 and 36.423 respectively. However, this cannot be actually implemented since the current ASN.1 structure of the UE history information IE cannot be extended. Since we have already added the Last Visited PSCell List IE in the SON BL CR for TS 38.413 and 36.413, we need to remove the corresponding contents in the SON BL CR for TS 38.423 and 36.423 to avoid redundancy. Furthermore, the maximum number of last visited PSCell is still FFS. Based on experience, it is sufficient to set the value to 16. 

Proposal 4: Remove the redundant contents of the Last Visited PSCell List in the SON BL CR for TS 38.423 and 36.423.

Proposal 5: Set the maximum number of last visited PSCell to 16.
3. Conclusion

Based on above analysis, we provide the following observations and proposals.

Observation 1: There is a Time Stamp IE defined in TS 38.413, which provides absolute UTC time information.

Observation 2: Time Stamp can be designed as the time when a PSCell is added. According to the Time Stamp and time stay parameters, the SN can determine whether a ping pong error has occurred.

Observation 3: Since Time Stamp is a legacy technique that can be used normally, there is no need to worry about the wrap-around issue.
Observation 4: There will be a correlation error if Time spent without SCG and time stay parameters are used to achieve the correlation.

Observation 5: MN can correctly correlate MN and SN UHI based on the Time Stamp and time stay parameters.

Observation 6: The Location Information Reporting mechanism is originally designed to be triggered by the AMF to acquire the UE location related information. Furthermore, the usage of the Location Information Reporting mechanism may need authorization due to security concerns.

Observation 7: It would be more straightforward to introduce a new subscription mechanism initiated by NG-RAN.

Proposal 1: Instead of Time spent without SCG, RAN3 shall introduce Time stamp IE for SN UHI.

Proposal 2: Add a new IE with three codepoints, e.g. PSCell History Information Retrieve in the S-NODE ADDITION REQUEST, SGNB ADDITION REQUEST, S-NODE MODIFICATION REQUEST and SGNB MODIFICATION REQUEST messages to indicate that MN queries SN UHI, MN subscribes to PSCell changes or MN stops the PSCell change subscription.
Proposal 3: Reuse the UE History Information from UE IE to transfer the SN UHI from UE.

Proposal 4: Remove the redundant contents of the Last Visited PSCell List in the SON BL CR for TS 38.423 and 36.423.

Proposal 5: Set the maximum number of last visited PSCell to 16.
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