3GPP TSG-RAN WG3 #114-bis-e						R3-221211
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: Please provide your views by 8:00am UTC Friday January 21st
-	Phase 3: Further discussion to capture agreements and open issues
	Deadline: Please provide your views by 13:00pm UTC Monday January 24th

For the Chairman’s Notes 
Propose the following agreements:
SN is responsible for collecting the SN UHI.
Withdrawn the previous agreement “Modify the semantics description in 9.3.1.166 in TS 38.413”.

Propose the following TPs to be agreed:
R3-221262, revision of R3-220786, TP for SON BL CR for TS 38.423, agreed (Samsung)
[bookmark: _GoBack]R3-221283, revision of R3-220975, TP for SON BL CR for TS 36.423, agreed (ZTE)
R3-221321, revision of R3-220159, TP for SON BL CR for TS 38.413, agreed (Nokia)
R3-221356, revision of R3-220575, TP for SON BL CR for TS 36.413, agreed (Ericsson)
R3-221182, revision of R3-220316, TP for SON BL CR for TS 38.300, agreed (Huawei)
R3-221282, revision of R3-220973, TP for SON BL CR for TS 37.340, agreed (ZTE)
Open issues for next meeting:
1. Whether MN can correlate MN and SN UHI only based on time stay in PSCell?
2. Whether to include Time spent without SCG and/or Time stamp?
3. Which option below could be pursued to achieve the subscription mechanism?
[bookmark: OLE_LINK18]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.
Phase 3 discussion 
According to previous discussion, it is still controversial on how to achieve subscription mechanism. There are two options as below.
[bookmark: OLE_LINK16]Option 1:Add a subscription indicator in the SN addition request message to indicate the subscription of PSCell changes. If MN subscripts to PSCell changes, SN sends the full SN UHI during each PSCell change from the SN to the MN via the SN modification required message.
Option 2: Use the existing Location Information at S-NODE reporting IE to indicate the the subscription of PSCell changes. If MN subscripts to PSCell changes, SN informs MN with the the new PSCell ID via the SN modification required message.
Moderator thinks that both schemes can work, but there are two issues worth discussing before choosing from these two options. It is noted that there is a WA that SN is responsible for collecting the SN UHI, thus let’s start with whether MN shall also be allowed to collect SN UHI. From moderator’s point of view, the SN UHI collected by SN is the most accurate, and there will be a mismatch issue due to the delay over Xn if SN and MN are both allowed to collect the SN UHI. 
Question 1: Do companies agree that 1) SN is responsible for collecting the SN UHI, 2) MN is also allowed to collect SN UHI?
	Company
	Yes/No
	Comment

	ZTE
	1) Yes 2) No
	It’s duplicated to allow both MN and SN collect SN UHI and there may be a mismatch between SN collected SN UHI and MN collected SN UHI.

	Samsung
	1) Yes
2) Yes
	RAN3 agreed the subscription mechanism. If MN could get enough information, there is no blocking point not allow the MN to record the PScell ID and time stay in each PSecll. 
Backhaul transmit time is stable. And Ping-Pong detection is based on statistics. The gap between receiving two messages are easy to be recorded.
For each PScell change, SN sends the list of 16 PSCell UHI is really duplicated.

	Ericsson
	1) Yes
2) No
	The subscription mechanism is not used by the MN to collect SN UHI, but just to make sure that the SN UHI sent in HO Request is up-to-date. The final SN UHI will then be sent by the SN at SN Release

	CATT
	1） Yes
2） Prefer no
	Our view is that since the SN UHI is already collected in the SN node, it is not preferred to let MN do the duplicated work. What’s more, if we also let MN to collect SN UHI, it may happen that the SN UHI collected by SN and MN is different since the calculation in MN node would be impacted by the transport delay.

	Huawei
	1) yes
2) no
	Here we think it is best to follow the same principle for collecting/correlating the UHI independent on the selected reporting by MN from the SN. The MN may choose to correlate every SN UHI received or only when needed by using the latest one received (just before HO). If we do not send the list from the SN, we force this to be updated at every intra SN change.

	Lenovo and Motorola Mobility
	1) Yes
2) No
	Agree with ZTE and CATT.

	CMCC
	1） Yes
2） No
	The purpose of introducing the subscription mechanism is no to introduce the HO delay and keep the latest UHI before HO.

	Nokia
	1) ?
2) Prefer Yes
	Regarding (1), this was introduced to enable the MN to collect SCG UHI, when implementation wishes so (arguments from Ericsson at the past meetings). In this case, the SN is not any longer responsible for SCG UHI. If this is to be changed now, we are fine to accept the solution, as an “FFS”.

	
	
	

	
	
	

	
	
	



Moderator summary: For 1), (7/8) companies say yes, (1/8) companies say no. For 2), (7/8) companies say no, (2/8) companies say yes. 
Proposal 3-1: Convert the following WA into agreement. 
WA: SN is responsible for collecting the SN UHI.
[bookmark: OLE_LINK17]Proposal 3-2: WA: MN is not allowed to collect SN UHI.

If the Location Information at S-NODE reporting IE is reused for SN UHI, then there may be a conflict issue, e.g. the location reporting function is initiated during the PSCell change subscription for SN UHI. Thus the specification impact shall be analyzed to avoid the conflict between this two functions. 
Question 2: Please indicate the specification modification that shall be introduced to avoid the conflict between the location reporting function and the SN UHI subscription function?
	Company
	Comment

	ZTE
	Some description may need to be added in stage 2 specs. But we think option 1 is better to avoid this conflict. 

	Samsung
	There is no conflict. 
E.g. the MN triggered subscription procedure over Xn/X2 for SON purpose. Then the MN receives a NGAP message from 5GC to request PSCell ID. The MN can directly report the current PSCell ID to the 5GC. Once the MN receives new PScell ID, it can report to 5GC. 
In TS38.413, the RAN behavior is as follow:
The NG-RAN node shall, if supported, report in the PDU SESSION RESOURCE MODIFY INDICATION message location information of the UE in the User Location Information IE.
There is no description that the MN shall ask the SN before reporting. 
But If companies want to have some text in stage 2, it’s ok to have a try. If it is reasonable and right, it may be ok.

	Ericsson
	Prefer not to change an existing feature

	CATT
	If we decided that the subscription is used for the report of SN UHI, then it should definitely use the different procedure with location report.
If we decided that the subscription is used for the report of Pscell, no strong opinion on whether the current location report procedure could be reused or not. Slight preference to have a separate procedure.

	Huawei
	Prefer to not re-use this feature.
Also prefer to send the full list form SN

	Lenovo and Motorola Mobility
	Prefer Option 1 to distinguish SN UHI subscription from the existing location report procedure.

	CMCC
	We are afraid further modifying the stage 2 to cover two scenarios may impact the legacy location reporting for LI. Since our answer to the Q1 is to report full UHI, so a dedicated procedure can be used.

	Nokia
	We do not see any conflict either. Nowhere in the description, the MN is mandated to forward received PSCell to the CN. On the contrary, when the flag was added, it was discussed that using it only for LI can be undesirable for authorities – so using it for other purposes is actually good!

	
	

	
	



Moderator summary: Companies still have diverging views on this issue, moderator would suggest discussing this issue in the next meeting.

For the Chairman’s Notes 
Propose the following agreements (listed from easy to hard):
1. Add a new IE, e.g. PSCell history information retrieve in the SN modification request message to indicate the retrieving of SN UHI.
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.
4. Remove the Last Visited PSCell List IE in the XnAP and X2AP BLCRs.
5. Discuss the UHI transfer during CHO in Rel-18.
6. Add a flag indicating subscription of PSCell changes in the SN addition request.
7. No need to add a flag indicating subscription of PSCell changes in the SN modification request message.
8. No need to add a “subscription stop” codepoint in the subscription indicator.
9. Modify the semantics description in 9.3.1.166 in TS 38.413.
10. 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.
Open issues:
1. Whether MN can correlate MN and SN UHI only based on time stay in PSCell?
2. Whether to include Time spent without SCG and/or Time stamp?

Phase 2 discussion 
In the phase 1 discussion, it is still controversial whether to add the subscription indicator in the SN modification request message. From moderator’s point of view, there are two possible ways to achieve the new subscription mechanism. The first one is that MN subscribes to PSCell changes via the SN addition request message and the subscription ends until SN release or handover. The other one is that MN can subscribe to PSCell changes via the SN addition request message, and MN can also use the SN modification procedure to start and/or stop the subscription whenever it wants. This solution requires to add the indicator in the SN modification request message.
Question 1: Do companies agree to add a flag indicating subscription of PSCell changes in the SN modification request message?
	Company
	Yes/No
	Comment

	ZTE
	No
	Adding the indicator in the addition request message is enough. We cannot foresee strong necessity to use the modification request message to initiate or stop the subscription.

	Nokia
	?
	If we add a new flag to ask the SN to report PSCell changes, then why not to add it to the modification, too? The flag indicates that the SN does not need to collect SCG UHI (MN does it), so it may be switched on or off at any time. But it is also all right to keep it simple and have it in the Addition only.

	Lenovo and Motorola Mobility
	No 
	SN addition request message seems enough for subscription of PSCell change.

	Samsung
	No
	Agree with ZTE. Furthermore, ping-pong detection is based on statistics. If MN wants to activate this feature for a UE. It should not deactivate soon by modification procedure. 

	Ericsson
	Neutral
	Adding a flag in the modification message could bring flexibility to the MN. But I acknowledge that companies prefer to have a simpler feature, which is also fine. Also, having a flag in modification can only make sense if the answer to question 3 is option 2

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Moderator summary: (3/5) companies say no, (2/5) companies say neutral.
Proposal 2-1: No need to add a flag indicating subscription of PSCell changes in the SN modification request message.

Question 2: Do companies agree to add a “subscription stop” codepoint in the subscription indicator?
	Company
	Yes/No
	Comment

	ZTE
	No
	We cannot foresee strong necessity to use the modification request message to initiate or stop the subscription.

	Nokia
	?
	Similar as above: if the MN collects SCG UHI, why not to enable stopping it, too? But fine to keep it simple.

	Lenovo and Motorola Mobility
	No
	As commented in Q1, SN modification procedure seems not needed for subscription of PSCell change.

	Samsung
	No
	The same reasoning as for Q1.

	Ericsson
	Neutral
	Same comment as Q1

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Moderator summary: (3/5) companies say no, (2/5) companies say neutral.
Proposal 2-2: No need to add a “subscription stop” codepoint in the subscription indicator.

If MN subscribes to PSCell changes, SN needs to notify MN about this change. Two options are left from the phase 1 discussion to achieve this. From moderator’s point of view, both options can work and are easy to implement. However, option 1 is not future proof, and it may not work if more parameters are added for SN UHI.
Option 1: SN informs MN with the the new PSCell ID via the SN MODIFICATION REQUIRED message.
Option 2: Send the full SN UHI during each PSCell change from the SN to the MN via the SN MODIFICATION REQUIRED message.
Question 3: Companies are kindly asked which option above is preferred.
	Company
	Option
	Comment

	ZTE
	2
	We have in mind that this subscription mechanism was agreed to let MN retrieve SN UHI when the modification procedure cannot be used, e.g. full configuration. It is complex to let MN build the correlated UHI only based on the new PSCell IDs, and MN also needs to calculate the time stay parameters. It is straightforward and future proof to support option 2. 

	Nokia
	1
	If MN subscribes to PSCell changes, it indicates the MN collects SCG UHI (and there is no problem to do it – the SN reports the PSCell ID after every change, the MN can record the time and the info). 
Reporting full SCG UHI after every PSCell change does no make sense – to get that, the MN may use the fetching mechanism.

	Lenovo and Motorola Mobility
	2
	Agree with ZTE.

	Samsung
	1
	Once the MN requests the SN reporting PSCell ID in Addition Request request message, the SN will always notify the PSCell ID to the MN once there is change. The MN can also get the time stay in PScell based on the received message. No other information is needed.

	Ericsson
	See comment
	If a majority of companies prefer not to have a flag in the modification message and not to have a stop codepoint, then option 1 is probably enough.
If flag in the modification message and the stop codepoint are agreed, option 2 is needed.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	



Moderator summary: (2/5) companies say yes, (2/5) companies say no, (1/5) say it depends. Since we have already discussed this issue for 2 phases and moderator would give a proposal so that companies can discuss this issue during the online session. 
Proposal 2-3: 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.

Phase 1 discussion 
[bookmark: OLE_LINK5]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].

[bookmark: OLE_LINK3][bookmark: OLE_LINK9][bookmark: OLE_LINK4]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.

[bookmark: OLE_LINK2]
Question 1: Companies are kindly asked which option below is preferred.
1) Time stamp 
2) [bookmark: OLE_LINK1]Time spent without SCG
3) 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. 

	CATT
	2) 
	[bookmark: OLE_LINK21][bookmark: OLE_LINK22]In our opinion, this issue is about how to correlate MN and SN UHI. There are two solutions, time stamp or time stay in SN UHI. Both solutions can work, but time stamp needs extra work to keep aligned between MN and SN. So, we prefer time stay in SN UHI to time stamp.
For time spent without SCG, it is MN to add time spent without SCG in correlated MN and SN UHI when SN is removed. In other words, it is not added in SN UHI by SN, So it is not used by MN to correlate MN and SN UHI.

	Lenovo and Motorola Mobility
	1)
	The issue due to synchronization among gNBs/eNBs is negligible, and Option1 is better for MN to achieve the correlation. Option 3 is acceptable when the time UE stayed in the cell IE exceeds the limit.

	Nokia
	Nothing or 1
	Please note, “time without SCG/PSCell” or the timestamps are relevant only in the inter-MN signalling – as long as the UE stays within the same SN, the MN can measure it itself.
However, the motivation for providing them is disputable: once the PSCells are mapped to the PCells and the time stayed in each PSCell is provided, the target SN has all it needs.

	Samsung
	None
	For Time information for SN UHI, “time stay in SN UHI” was already agreed.
UE history information of secondary node includes: PSCell list, time UE stayed in the cell
Time stay in SN UHI from SN to MN is enough for correlating MN and SN UHI in MN. We agree with CATT for this point.
SON is based on statistics. The overall mechanism should be easy to be implemented by real products. Ping-Pong detection has been a good feature in legacy SON mechanism. The proposed mechanism so far is too complex to be used. We really doubt companies will implement the correlation as in above Figure. 

	CMCC
	2
	Option 2 is simpler

	Ericsson
	3
	Timestamp could be optional (only if the time stayed exceeds the limit).
Time spent without SCG is needed for the MNs to understand DC patterns. But it is true that this is not part of SN UHI, but it is maintained by the MN in the correlated UHI

	China Telecom
	2
	Option 2 is preferred, it is more clearly and easy for MN to correlate the information, and the time duration information can be directly used when performing root cause analysis.

	Huawei
	2) or 3)
	We need to clarify what we are talking about. Time stayed within PSCell or without PSCell is enough in the correlated list from MN. 
For the reporting from SN, there could be a case where time stamps may be needed if the tinmer is exceeded and the PCell has changed (same MN) and the SN has not reported the SN UHI to MN. MN may have difficulty to correlate PCell and PScell in this case. 
For simplicity we prefer to keep the stay time and we are fine to add the stamp. The MN can then choose to use time stamp when the time is exceeded.

	
	
	



[bookmark: OLE_LINK12]Moderator summary: (3/9) companies support option 1, (4/9) companies support option 2, (3/9) companies support option 3, (2/9) companies support none. Since this issue is quite controversial, moderator would leave this issue to the next meeting. 

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:
[bookmark: OLE_LINK8]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.

	CATT
	1
	Agree with ZTE

	Lenovo and Motorola Mobility
	1
	The existing Location Reporting procedure is initiated by AMF, it is better to introduce a separate subscription mechanism initiated by RAN node.

	Nokia
	2
	The only part reused is the request from the MN to the SN (single IE) – there is no dependency on AMF or MME (location reporting may be initiated by AMF/MME, but the use of the IE is not!). Plenty of IEs are shared among features and it is never a problem. On the contrary, it is recommended not to duplicate the same functionality in multiple IEs!
If needed, the existing IE may be enhanced, e.g. more codepoints added. This depends on the actual needs (so far it seems no enhancements are needed).

	Samsung
	2
	In RAN3, the procedure text is normally from the receiving node side, not from the sending node side. The benefit for this is that one IE is added based on one scenario. It can also be used for other scenarios. 
In the S-NODE ADDITION REQUEST message, “Location Information at S-NODE reporting” IE is included. The description in TS38.423 is as follow for convenience:
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.
There is no description in the specification to say the MN can only include “Location Information at S-NODE reporting” IE when receiving request from the AMF. 
So if the MN wants 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 message based on the current text in TS38.423. No new IE is needed.
Pls also note that at last meeting when option 2 was agreed, the main argument is that location reporting request from MN to the SN in TS38.423 is supported already.

	CMCC
	1
	Adding a new indicator for subscription of PSCell changes is more clean. 

	Ericsson
	1
	Location Information is referring to a legal interception feature, which may have its own restrictions and monitoring. It is therefore better not to mix the 2 triggering scenarios. From a receiving node point of view, solution 1 does not change anything compare to existing location reporting.


	China Telecom
	1
	

	Huawei
	1
	

	
	
	


[bookmark: OLE_LINK11]
Moderator summary: (7/9) companies support option 1, (2/9) companies support option 2. Moderator would suggest following majority’s view to add a flag indicating subscription of PSCell changes to the SN addition request, and discussing whether this flag shall be added in the SN modification request message according to companies comments for Q5. 
Proposal 1: Add a flag indicating subscription of PSCell changes in the SN addition request.

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:
[bookmark: OLE_LINK10]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.	Comment by Nokia: PSCell ID can be reported already now, so if nothing else is needed, the existing IE shall not be duplicated.
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

	CATT
	3
	Agree with ZTE

	Lenovo and Motorola Mobility
	3
	The agreed SN MODIFICATION REQUIRED message containing SN UHI can be totally reused.

	Nokia
	1, but
	PSCell Id can be reported already now, and at this moment it seems nothing more needs to be reported in addition to the PSCell ID. So, currently, option 1 means “reuse existing IE with the PSCell ID”.
Sending full SCG UHI after every PSCell change (opt. 3) makes no sense at all: the whole idea of “subscription” is based on the assumption that the MN builds the SCG UHI on its own! To get full SCG UHI, the MN uses the MN-initiated modification (e.g. before a HO)! Please note, if the MN “subscribes” to the PSCell changes, the SN may not even collect the full SG UHI, because the MN is supposed to do this!

	Samsung
	
	Agree with Nokia. Once the MN requests the SN reporting PSCell ID in Addition Request or Modification request message, the SN will always notify the PSCell ID to the MN. The MN can also get the time stay in PScell based on the received message. No new IE or no new message is needed.

	CMCC
	3
	We could reuse the SN MODIFICATION REQUIRED message.

	Ericsson
	1 or 3
	At the end it depends on the flexibility we want.
1 is easier to implement. No real impact by using the existing reporting feature in the SN
3 is more flexible, at the cost of some redundant signaling, but still easy to implement with already agreed signaling. It would allow the MN to subscribe after SN Addition and still be aware of all the PSCell changes which happened before the subscription.
Also, the subscription does not mean the MN is now in charge of SN UHI. SN still needs to “build” and keep track of the full SN UHI.

	China Telecom
	1
	Option 1 is enough, no need to transmit the whole SN UHI.

	Huawei
	3
	

	
	
	



Moderator summary: (4/8) companies support option 1, (6/8) companies support option 3. This issue shall be discussed in the phase 2 discussion.
1.1 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. 
[bookmark: OLE_LINK7]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”

	CATT
	Yes
	To make the SN aware the request of SN UHI from MN, an indication is needed.

	Lenovo and Motorola Mobility
	Yes
	It is agreed that MN can initiate SN modification procedure to retrieve SN UHI before handover, a flag in the SN modification request message is needed.

	Nokia
	Yes
	

	Samsung
	No
	[bookmark: OLE_LINK15][bookmark: OLE_LINK14]RAN3 has agreed to include SCG UE History Information in S-NODE MODIFICATION REQUEST ACKNOWLEDGE message.
If the MN trigger S-Node Modification procedure e.g. for delta configuration, a Rel-17 SN which supports the feature of PSCell UE history information will include SCG UE History Information in the S-NODE MODIFICATION REQUEST ACKNOWLEDGE message.  No new IE in the request message is needed.
For legacy SN or Rel-17 SN not supporting this feature, even if the MN includes new retrieve IE in the request message, the SN will ignore it.
From above analysis, it could be observed that the MN can get SCG UE History Information from the SN supporting this feature in S-NODE MODIFICATION REQUEST ACKNOWLEDGE message even no new IE in the request message.

	CMCC
	Yes
	Align with the previous agreement, to indicate that MN wants to retrieve the SN UHI through the MN initiated SN modification procedure

	Ericsson
	Yes
	Can be used in case the MN needs to query SCG information before HO (e.g. delta config). No need for the SN to include the SN UHI in all S-NODE MODIFICATION REQUEST ACKNOWLEDGE messages, which by the way are not only used for HO but also for many SN reconfiguration cases

	China Telecom 
	Yes
	To align with the previous agreement, a new indicator in the SN modification request message is needed.

	Huawei
	No
	Same comment as Samsung

	
	
	



Moderator summary: (7/9) companies say yes, (2/9) companies say no. Moderator would suggest following the majority’s view to add a new IE, e.g. PSCell history information retrieve in the SN modification request message to indicate the retrieving of SN UHI. 
Proposal 2: Add a new IE, e.g. PSCell history information retrieve in the SN modification request message to indicate the retrieving of SN UHI.

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

	CATT
	
	We prefer to use different IE to support the function of SN UHI query and subscription of PScell change since they are two different functions.

	Lenovo and Motorola Mobility
	
	Firstly, we need to discuss whether to use SN modification procedure for SN UHI subscription besides SN addition procedure. If yes, a flag indicating subscription of PSCell changes (e.g. an IE for subscription which is separate from another IE for query, or a new IE with three codepoints “query, subscription, subscription stop”) is needed in the SN modification request message.

	Nokia
	No
	For the subscription, the existing IE may be reused (possibly with new codepoints, if identified as needed). Once the MN asks for subscription, the SN is not obliged to collect SCG UHI any more (the MN does this).
Then, a separate flag is needed to fetch the SCG UHI, if the SN collects is.

	Samsung
	
	The same reasoning as the answer for Q2, the existing modification procedure is enough.

	Ericsson
	Yes but
	In S-NODE ADDITION REQUEST message, only the “subscription” codepoint is needed.
In S-NODE MODIFICATION REQUEST message, “query” is for sure needed. “subscription” may be needed only if Q3-solution 3 is agreed. Otherwise (solutions 1 or 2), by subscribing after SN Addition, the MN may miss PSCell changes which happened before the subscription. “subscription stop” can be discussed, but is not essential. The use-case to stop the subscription needs to be clarified

	China Telecom
	FFS
	We slight prefer to use two separate IEs to support the function.
For adding a new IE with different codepoints, if MN wants to “query” and “subscribe” the SN UHI, does it mean that MN needs to send two separate S-NODE MODIFICATION REQUEST message?

	Huawei
	No
	We wonder why it is important to include this subscription change in SN modification request messages. The node will know whether UHI is important and whether there is a risk that full configuration will be used. So it is enough to put in addition.

	
	
	

	
	
	



Moderator summary: Companies still have diverging views on this issue. Since this issue is highly related to the conclusions of other issues, moderator would suggest discussing this issue after having a clear view of other related issues. 

1.2 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]).



[9] 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.
1) Mandatory IE in the SN ADDITION REQUEST message
2) 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
	

	CATT
	Yes
	

	Lenovo and Motorola Mobility
	Yes
	

	Nokia
	Yes
	

	Samsung
	Yes
	

	CMCC
	Yes
	

	Ericsson
	Yes
	

	China Telecom
	Yes
	

	Huawei
	1)No
2)3)Yes
	For 1) in our understanding, at least in the reporting, the VisitedPSCellInfoList is included in the VisitedCellInfoList in the running CR for 38.331. We should probably wait a bit until this CR is more stable. If it is included there is no reason to mention it.

	
	
	



Moderator summary: (8/9) companies agree 1), all the companies agree 2) and 3). 
Proposal 3: Modify the semantics description in 9.3.1.166 in TS 38.413.
Proposal 4: Add optional UE history information from the UE IE in the SN ADDITION REQUEST message.
Proposal 5: Add optional UE history information from the UE IE in the SN MODIFICATION REQUEST message.
1.3 Corrections to Xn/X2 BL CRs
[bookmark: OLE_LINK6]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

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Moderator summary: All the companies agree to remove the Last Visited PSCell List IE in the XnAP and X2AP BLCRs.
Proposal 6: Remove the Last Visited PSCell List IE in the XnAP and X2AP BLCRs.

1.4 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.
[bookmark: _Toc90456231]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. 
[bookmark: OLE_LINK13]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. 

	CATT
	Yes
	

	Lenovo and Motorola Mobility
	Yes
	

	Nokia
	?
	We are not sure if the issue exists… Isn’t it so that a PSCell change actually deletes any conditional configuration in the UE? So, if there is CHO configured in the UE, PSCell can’t be changed. The only possible issue is with time information, i.e. the time UE stayed in the last PSCell. This can likely be addressed with timestamps though, no need to introduce any extra procedures.
But in short, there may be no issue at all and thus no need to discuss it, neither now nor later…

	Samsung
	Yes
	

	CMCC
	Yes
	At least for this release, we should not consider UHI for CHO. This may be a new issue but not has been discussed and confirmed.

	Ericsson
	Yes?
	Nokia’s comment needs to be checked.
Otherwise, we could capture the problem statement and keep it in mind for rel-18

	China Telecom
	Yes
	This issue can be discussed in the next release.

	Huawei
	Yes
	

	
	
	



Moderator summary: (8/9) companies agree to discuss the UHI transfer during CHO in Rel-18.
Proposal 7: Discuss the UHI transfer during CHO in Rel-18.

Phase 2 discussion 
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