3GPP TSG-RAN WG3 #114-bis-e





R3-221017
17-26 Jan 2022
Online
Agenda Item:
10.2.1.4
Source:
ZTE (moderator)
Title:
Summary of Offline Discussion on CB: # SONMDT2_UEHistoryInfor
Document for:
Approval

Introduction

CB: # SONMDT2_UEHistoryInfor
- Continue the discussion on the open issues from last meeting

- Check the details of TPs

- Try to close this topic, capture agreements and update the TPs if agreeable 

(ZTE - moderator)

Summary of offline disc R3-221017 
It is proposed to divide the discussion into two phases:

-
Phase 1: Identify the issues to be discussed in RAN3


Deadline: Please provide your views by 8:00am UTC Wednesday January 19th
-
Phase 2: Further discussion to capture agreements and open issues


Deadline: TBD pending on the outcome of Phase 1
For the Chairman’s Notes 
[TBD]
Phase 1 discussion 
Time information for SN UHI
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 and correlate MN and SN UHI. The reasons for each camp are listed as follows.
Time stamp:
Time spent without SCG will cause accumulating inaccuracy issue over the duration of DC operation which is not good for the correlation. Timestamp helps avoid this issue [1]. 

A rudimentary synchronisation is plenty enough to use timestamp for UHI [1]. 

The synchronization between MN and SN can be avoided by sending the timestamp of SN release. MN can then use the timestamps in the SN UHI together with SN release time to achieve the correlation with MN UHI and the current time at MN [9]. 

The specification impact is less if the Time Stamp IE is reused in SN UHI. There will be a correlation error due to the time delay between SN sending SN UHI and MN receiving SN UHI if Time spent without SCG and time stay parameters are used to achieve the correlation [12]. 

Time spent without SCG:
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 [3][4]. 

Add the time stamps in the SN UHI will increase the specification works [4]. 
Time spent without SCG is easy for MN to achieve the correlation. It is complex to extract the time duration without SCG using timestamp [5]. 
This information can be used to enhance understanding of previous UE choices in terms of DC [9].
We have already discussed this issue in several meetings and it seems that both camps stay the same position. Moderator would suggest a hybrid scheme including both two parameters as a compromise. An example is given in the following figure to illustrate how to achieve the correlation based on the hybrid scheme. We can design the time stamp 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. Since we have agreed to include time UE stayed in the cell in SN UHI, MN can derive the corresponding leaving time t2, t4, and t6 for each PSCell according to the time stay parameters T1, T2, and T3 for each PSCell. But if the time UE stayed in the cell IE exceeds its limit, e.g. the limit is 4095 but T2 > 4095, then T2 will be set to 4095 and the calculated leaving time t’4 is wrong (PSCell 2 will only be correlated to PCell 1 instead of both PCell 1 and PCell 2 with this wrong information). When the the time UE stayed in the cell IE exceeds its limit, we can use time spent without SCG to calculate the correct leaving time of this PSCell, e.g. using the time spent without PSCell 2 T4 with t5 to derive the correct t4.
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Question 1: Companies are kindly asked which option below is preferred.

Time stamp 
Time spent without SCG
Hybrid solution including both Time stamp and Time spent without SCG
	Company
	Option
	Comment

	ZTE
	1) or 3)
	UHI does not require strict synchronization, and the time differences among different base stations are very small. Thus the synchronization issue pointed out by the opponents is not critical. A correlation error will be caused if we only use 2) to achieve the correlation as analyzed in [12]. We think only including time stamp is enough, but we can accept 3) as a compromise. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


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. According to the contributions, there are two options:
Option 1: Add a flag indicating subscription of PSCell changes to the SN addition request and/or SN modification request messages.

Option 2: Use the existing Location Information at S-NODE Reporting and Location Information at S-NODE IE
The reasons for each camp are listed as follows.

Option 1:
The Location Reporting procedure is originally designed to acquire the UE location related information. It would be better to avoid reusing the same procedure for a different purpose [3][4][12]. 

The Location Reporting procedure is initiated by AMF and NG-RAN has no control on the subscription parameters. It would be more straightforward to introduce a new subscription mechanism initiated by NG-RAN without AMF involvement [3][5][12]. 

The usage of the Location Information Reporting mechanism may need authorization due to security concerns [12].
Option 2:
The use of this scheme is not only limited to the location information. MN can record the entry time to the PSCell itself based on the provided new PSCell ID from SN [1][18]. 
Question 2: Companies are kindly asked which option above is preferred. 
	Company
	Option
	Comment

	ZTE
	1
	Adding a new indicator for subscription initiated by NG-RAN is more straightforward, and it is not a big cost.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


If MN subscribes to PSCell changes, SN needs to inform MN with the information including the Global Cell ID of the new PSCell in case of PSCell changes. According to the contributions, there are three options:

Option 1: Introduce a new optional IE PSCell change information containing Global Cell ID of the new PSCell and/or other available SN UHI content in the SN MODIFICATION REQUIRED message.

Option 2: Introduce a dedicated, mandatory class 2 procedure message PSCELL CHANGE INFORMATION including the Global Cell ID of the new PSCell.

Option 3: Send the full SN UHI during each PSCell change from the SN to the MN. This can be sent through the SN MODIFICATION REQUIRED message which has already been agreed to contain SN UHI leading to reduced specification impact at the cost of extra signalling.
Question 3: Companies are kindly asked which option above is preferred. 
	Company
	Option
	Comment

	ZTE
	3
	Prefer the solution with less spec impact

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Enhancement on SN modification request message

In the lasting meeting, we have discussed whether to add a new IE, e.g. UE history information query in the SN modification request messages to indicate the retrieving of SN UHI, and [3] believes that 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. However, from moderator’s point of view, we have 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. Thus, a new IE needs to be added in the SN modification request message to indicate that MN wants to retrieve the SN UHI through the MN initiated SN modification procedure. 
Question 4: Do companies agree to add a new IE, e.g. PSCell history information retrieve in the SN modification request message to indicate the retrieving of SN UHI?
	Company
	Yes/No
	Comment

	ZTE
	Yes
	This indicator is needed to reflect the previous agreement “MN can initiate SN modification procedures to retrieve SN UHI before handover without delaying HO”

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


If RAN3 agrees to add a flag indicating subscription of PSCell changes in the SN modification request message, moderator would suggest adding a new IE e.g. PSCell history information retrieve with three codepoints “query, subscription, subscription stop” in the SN modification request message since the query and subscription function can not be used at the same time.
Question 5: Do companies agree to add a new IE, e.g. PSCell history information retrieve with three codepoints “query, subscription, subscription stop” in the SN modification request message if RAN3 agrees to add a flag indicating subscription of PSCell changes in the SN modification request message?
	Company
	Yes/No
	Comment

	ZTE
	Yes
	Prefer not to introduce two separate IEs for subscription and query since these two functions cannot be used at the same time

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


RAN3 impact of SN UHI from UE

In the RAN2#115e-meeting, it was agreed that the PSCell transition is part of MHI. Thus, some companies analyzed the RAN3 impact of SN UHI form UE based on this agreement. [16] proposes the following modification in TS38.413.

9.3.1.166
UE History Information from UE

This IE contains information about mobility history report for a UE.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UE History Information from UE
	M
	
	
	

	>NR
	
	
	
	

	>>NR Mobility History Report
	M
	
	OCTET STRING
	VisitedCellInfoList contained in the UEInformationResponse message (TS 38.331 [18]).

VisitedPSCellInfoList also contained in the UEInformationResponse message (TS 38.331 [18]).


analyzes that the UE History information from the UE IE containing the mobility report will contain PSCell information in Dual-connectivity mode. Once this information is retrieved by the MN, it needs to be forwarded to the SN as RAN2 concluded against sending the mobility report directly to the SN. This requires two solutions depending on when the MN retrieved the mobility report last. The MN can forward the report to the SN in the SN ADDITION REQUEST message if it has already retrieved the report from the UE before the start of DC. If the MN has however not retrieved the report before SN addition, then the same can be forwarded to the SN optionally in the SN MODIFICATION REQUEST message. Thus [9] proposes to add UE history information from the UE IE in the following messages.
Mandatory IE in the SN ADDITION REQUEST message

Optional IE in the SN MODIFICATION REQUEST message

From moderator’s point of view, MN may not always have UHI form the UE before the start of DC. Thus, moderator would suggest adding optional UE history information from the UE IE in both SN addition request and SN modification request messages.
Question 6: Do companies agree to 1) modify the semantics description in 9.3.1.166 as above, 2) add optional UE history information from the UE IE in the SN ADDITION REQUEST message, 3) add optional UE history information from the UE IE in the SN MODIFICATION REQUEST message?
	Company
	Yes/No
	Comment

	ZTE
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Corrections to Xn/X2 BL CRs

It is noted that the Last Visited PSCell List IE is appended to the Last Visited Cell Information IE according to 9.2.3.64 and 9.2.38 in the XnAP and X2AP BLCRs respectively. However, this cannot be actually implemented since the current ASN.1 structure of the Last Visited Cell Information IE cannot be extended. Since we have already added the Last Visited PSCell List IE in the NGAP and S1AP BL CRs, moderator would suggest removing the Last Visited PSCell List IE in the XnAP and X2AP BLCRs.

Question 7: Please provide comments if companies do not agree to remove the Last Visited PSCell List IE in the XnAP and X2AP BLCRs.
	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Transfer of UHI during conditional handovers

[9] states that no discussions have taken place yet on transfer of UHI during conditional handovers (CHO). As HO requests are sent from a source RAN node to multiple target RAN nodes well in advance of the actual HO, the UHI sent to the target RAN nodes will not be up-to date. Thus [9] proposes the following two solutions to prevent this scenario of wrong UHI.

Option 1: Instruct all candidate RAN nodes to start a timer to update UHI upon successful HO. 

Option 2: A new message to update UHI after successful HO. 
From moderator’s point of view, this is indeed an issue that may need further discussion. However, we still have many issues to solve and there is not enough time left for Rel-17. Thus, moderator would suggest postponing the discussion of this issue to Rel-18. 
Question 8: Do companies agree to postpone the discussion of the UHI transfer during CHO to Rel-18?

	Company
	Yes/No
	Comment

	ZTE
	Yes
	This issue is worth discussing, but we need to focus on other unsloved issues at this stage. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Phase 2 discussion 
Conclusion, Recommendations [if needed]

If needed
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