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Introduction

This contribution is to kick off the following discussion.
	CB: # SONMDT3_UEHistoryInfor

- Check whether WAs from last meeting can be confirmed as agreements

- Topics to discuss:

  - Whether only SN UHI or correlated MN and SN UHI should be sent 

  - How to retrieve SN UHI

  - Which node collects SN UHI

  - What information is contained in SN UHI

  - Whether the SCG UE History Information is to be encoded directly, or as a container to be passed as an OCTET STRING

  - Whether to introduce one flag in SN Addition Response message to indicate whether MN should inform SN of the latest Pcell for every intra-MN PCell change

  - Any other topics based on contributions submitted

- Start with summary of offline, proceed to TPs if there are agreements to capture

(ZTE - moderator)

Summary of offline disc in R3-214167


Please Note: 

Two rounds of discussion.
The first round email discussion plan to be end 2 hours before 1st SON-MDT on-line session.(Friday 11:00 UTC, 2021-8-20)
Based on progress of on-line session to trigger 2nd round discussion. 
For the Chairman’s Notes

RAN3 should consider solutions which would not delay HO more than it would have been delayed without UHI. 
The usage of SN UHI for target NG-RAN node during handover includes:

-  SN node Ping pong issue
-  assisting target MN in selecting the appropriate SN (for example, in the Inter-Master Node handover with/without flow), 

-  assisting target MN in determining whether DC needs to be supported.

-  Forwarded to the target SN to select PSCell as an assistant information?

The moderator still believe without common user case, it is hard to select solution and make progress further.The only user case is still under discussion is whether we support providing up-to-date UHI of Source SN at any cases. The cases including:

1: No inter node handover case( addition/release SN without HO) ,Ok for MN retrieve SN UHI,SN reports SN UHI.

2: Inter Node Handover case:

2.1 Inter MN change & Intra MN inter SN change:
SRB3 used(MN must fetch SCG config prior to a HO via a Modification procedure): Ok for MN retrieve SN UHI,SN reports SN UHI. 
SRB3 not used: not OK for MN retrieve SN UHI

We can see this from a full picture in the table:
	
	SRB3 used (MN must fetch SCG config prior to a HO via a Modification procedure))
	SRB 3 not used 

	No inter node handover case( addition/release SN without HO)
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK

	Inter MN change
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK

	Intra MN inter SN change
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK

	No inter node handover case( addition/release SN without HO)+Intra SN change without notify MN
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK

	Inter MN change+Intra SN change without notify MN
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK
	MN retrieve SN UHI solution: Not OK
SN reports SN UHI solution: OK

	Intra MN inter SN change+Intra SN change without notify MN
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK
	MN retrieve SN UHI solution: Not OK
SN reports SN UHI solution: OK


It can be see both type of solution are feasible excetp two cases. The two cases are not normal in practical and the benefit to always provide up to date SN UHI is not obviously. It is suggest to accept the following WA:

WA: Always provide Up to date SN UHI to target is not pursuit in Rel-17 SON.
Take MN retrieve SN UHI mechanism as baseline, other enhancement on top of it can be discussed late.

No enough benefit been found to introduce Cell type.

Following issues can be continued at next meeting:

-Which node (MN or SN) collects UE history information of S-NG-RAN node.

-Whether SN UHI correlated with MN UHI

-Hoe does SN UHI correlated with MN UHI

- Correlated MN and SN UHI from MN to SN is benefit.

-Messages for transfer of UE History Information

-SN UHI information: Time spent without SCG/Time stamps

-Stage 2/3 update
Second round of Discussion
Based on Chair ‘s minutes, the second round of discussion focus on prerequisites of selection solutions.
	Option 1 as baseline, FFS on other enhancement on top of Option 1.
Nok: Probably some features need to be discussed in RAN2

Lenovo, HW: The most important issue is solution

E///: Option1 will delay the HO. For delta configuration, no SCG fetch is needed before HO.

Nok: Do not delay HO. Start the MN initiated HO, the SCG will be retrieved by the MN anyway.

CATT: Agree to take option1 as baseline.

ZTE: For option1, it is best of effort solution. For all the use cases, there is no requirement to let MN knows the UHI from SN in time.

NEC: OK to have option1 as baseline. SN UHI is not mandatory thing, for MN initiated HO, it can be ignored.

How to solve the issue of delay of HO?
MN initiates SN modification procedures to retrieve SN UHI before handover.
SS: In case MN does not need to request SCG infor to the SN, how MN can get the SN UHI infor during inter-MN HO procedure?

E///: The case that the up to date SN UHI needed in the target SN

2nd Discussion:

Focus on the minimum agreeable part among solutions on the table


The use case that the up to date SN UHI needed in the target SN
There are two use cases that need to be considered on providing up-to-date SN UHI to target SN – i) Secondary Node Change (MN initiated) and ii) Inter-Master Node handover with/without Secondary Node change. 
As provided in the first round discussion, the usage of SN UHI for target NG-RAN node during handover includes:

-  SN node Ping pong issue

-  assisting target MN in selecting the appropriate SN (for example, in the Inter-Master Node handover with/without flow), 

-  assisting target MN in determining whether DC needs to be supported.

-  Forwarded to the target SN to select PSCell as an assistant information?

For Secondary Node Change (MN initiated) procedure, MN can identify SN node ping pong issue, determine whether to continue DC for the UE and select appropriate SN. It is obvious that there is no need to provide up-to-date SN UHI for these targets.
The only reason that up-to-date SN UHI needs to be provided from source SN is to assist target SN to select cell for the UE. It is possible that there are several cells in the target SN that all meet the requirements in terms of the radio. Then additional information is beneficial, for example one of the candidate cell support more slice same as the source cell
. But the benefit is not obvious and implementation dependent. Without the assistance of up-to-date SN UHI, SN can still select an appropriate SCG for the UE. 

Then the prerequisites of selection solutions is to ask whether we need to support the use case (target SN to select PSCell) in Rel-17?

 In case MN does not need to request SCG infor to the SN, how MN can get the SN UHI infor during inter-MN HO procedure
The prerequisites also apply to this use case. Because in this case, if MN can decide HO without fetching SCG configuration from SN, the only issue is MN cannot retrieve up-to-date SN UHI from source SN without delay HO to target RAN node in current specification.
If up-to-date SN UHI is not needed in Rel-17, then HO delay issue for inter-MN HO does not exist.

For use case - combined PCell and PScell Ping pong. 

That the history of PCell and PSCell is changed as  PCell 1+PScell 1-> PCell 2+ PSCell 2 -> PCell 1+PSCell 1. If the corelationship of MN and SN is provide to SN, the SN can decide the pingpong caused by MN change.
If MN initiates the combined PCell and PScell change, then MN is aware of ping pong issue by MN UHI.

If source SN initiates the change, even without up-to-date SN UHI, MN can be aware of ping pong issue by MN UHI and can reject following SN initial SN change request from source SN with an appropriate reason. 

In this case, the combined ping pong issue can also be mitigated without up-to-date SN UHI. The prerequisites is also apply to this use case

By above analysis, it is hard to select solutions for SN UHI before consensus on user cases for Rel-17.

Q7:  Whether to support the use case of target SN to select PSCell with up-to-date UHI in source SN in Rel-17.
	Company
	Yes/No
	Comment

	ZTE
	No
	In addition, even in option 2, considering HO decision in MN and SN collect in SN are independent , it is also possible for MN not aware of up-to-date SN UHI due to transmission delay (e.g 20 ms Xn interface delay).

	Nokia
	Question is unclear…
	In case of combined ping-pong, it will be detectable based on each UHI separately and then, likely, the MN needs to stop it (it controls the HO).

	Qualcomm
	Probably focus on the more important use case of intra-SN PSCell change without MN involvement

ZTE2 response: up-to-date SN UHI is only not possible for MN retrieve methods in case of ntra-SN PSCell change without MN involvement. So I guess Q7 already cover your concern 
	According to the moderator, the latest SN UHI is forwarded to the target SN to act as “assistance” in selecting the best PSCell. While that might be possible, the focus is different in our opinion.

During an inter-MN handover, MN should forward the latest SN UHI to the target SN so that there are no “gaps” in the SN UHI information (due to MN not knowing SN UHI all the time e.g., if there are intra-SN PSCell changes without MN involvement). 

Observation: MN is aware of the latest SN UHI in most cases e.g., during SN addition, SN change, SN release etc. and doesn’t have the latest SN UHI only if there is an intra-SN PSCell change without MN involvement.

So, the question to ask is:

Whether it is sufficient if MN sends the latest SN UHI according to its knowledge (i.e., might not be aware of intra-SN PSCell changes) to target SN during inter-MN handovers or should send complete information

Although might be sufficient, we think it will be nice to have a complete solution including intra-SN PSCell changes in SN UHI

	CATT
	Yes
	It is clearly that SN UHI is useful to SN to select Pscell with up -to date UHI e.g. by not selecting the cell which may bring Pscell change Pingpong.

It should be supported.

	Samsung
	No
	Sending the latest SN UHI to the target SN is enough. 

From another point of view, there is PScell change ping-pong in source MN doesn’t mean there is PScell change ping-pong in the target MN. The topology is different. Ping-Pong detection in the target SN needs to base on statistics in the target side.

	Ericsson
	Yes
	Delta can be important if many PSCell changes occurred at source SN. Also, if SN UHI is not up-to-date, it complicates quite a lot the update of this SN UHI in the SN. For example:

In SN Addition, SN receives SN UHI missing PSCells 1/2/3

After the source MN receives the up-to-date SN UHI form source SN in release message, the MN needs somehow to update the source MN, which will update the (and that’s new signaling BTW, and additional signaling load)

But in the meantime, the target SN have started to update SN UHI. It will have to merge the up-to-date SN UHI and the changes he may have started. This results to extra complexity.

Also, MN controls handover but does not control the PSCell selection from target SN. Therefore, ping pong can occur. 

	ZTE2
	No
	Response to CATT:

It is clearly that SN UHI is useful to SN to select Pscell with up -to date UHI e.g. by not selecting the cell which may bring Pscell change Pingpong

ZTE: Not fully understand the benefit. So if the up to date SN UHI send to the target SN, the target SN will select a non-ping ping cell for the UE? 

Before it could be happen in target SN, the MN already aware ping pang and would not send SN NODE addition to the target SN. 

Response to Ericsson:

In SN Addition, SN receives SN UHI missing PSCells 1/2/3

ZTE: The missing UP-TO-Date Pscell does not introduce trouble or disable functions such as Ping pong detection.

But in the meantime, the target SN have started to update SN UHI. It will have to merge the up-to-date SN UHI and the changes he may have started. This results to extra complexity.

ZTE: The merge can be based on timestamp or other way,extra complexity can be mitigated.

MN controls handover but does not control the PSCell selection from target SN. Therefore, ping pong can occur

ZTE: Not fully understand. MN can aware both source SN UHI and Target UHI,if SN node change, then MN will aware and enforce control. If intra-SN, SN can aware the ping pong.

	Huawei
	No
	For the above use cases, we think the previous MN UHI and SN UHI is enough. Ping pong detection is statistical. 

	
	
	

	
	
	


The moderator still believe without common user case, it is hard to select solution and make progress further.The only user case is still under discussion is whether we support providing up-to-date UHI of Source SN at any cases. The cases including:

1: No inter node handover case( addition/release SN without HO) ,Ok for MN retrieve SN UHI,SN reports SN UHI.

2: Inter Node Handover case:

2.1 Inter MN change & Intra MN inter SN change:
SRB3 used(MN must fetch SCG config prior to a HO via a Modification procedure): Ok for MN retrieve SN UHI,SN reports SN UHI. 
SRB3 not used: not OK for MN retrieve SN UHI

We can see this from a full picture in the table:
	
	SRB3 used (MN must fetch SCG config prior to a HO via a Modification procedure))
	SRB 3 not used 

	No inter node handover case( addition/release SN without HO)
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK

	Inter MN change
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK

	Intra MN inter SN change
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK

	No inter node handover case( addition/release SN without HO)+Intra SN change without notify MN
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK

	Inter MN change+Intra SN change without notify MN
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK
	MN retrieve SN UHI solution: Not OK
SN reports SN UHI solution: OK

	Intra MN inter SN change+Intra SN change without notify MN
	MN retrieve SN UHI solution: OK
SN reports SN UHI solution: OK
	MN retrieve SN UHI solution: Not OK
SN reports SN UHI solution: OK


It can be see both type of solution are feasible excetp two cases. The two cases are not normal in practical and the benefit to always provide up to date SN UHI is not obviously. It is suggest to accept the following WA:

WA: Always provide Up to date SN UHI to target is not pursuit in Rel-17 SON.
If answer of Q7 is no, then there is no HO delay issue for all solutions.

In general, options can be further fall into two categories, category 1 is MN retrieves SN UHI (option 1, option 3, option 4, option 5), category 2 is SN reports SN UHI (Option 2, option 3, option 5).
From interface impact, the two categories have same level impact. One mainly impacts MN initiated modification procedure, the other mainly impact SN initiated modification procedure.

Regarding signalling overhead, the two categories also have same level impact. For example, for category 1 MN may trigger retrieve SN UHI multiple times and  for category 2 SN may trigger report when SN think it is necessary.

While for the trade off between MN complex and signalling overhead, the two categories may behave differently. 

For category 1, to monitor each UE in all associated SN introduce complex in the MN.

For category 2, it is hard for MN to control implementation behavior in SN, SN may report to MN in each PSCell change for all UE it served. When considering MN can connect many SNs, the signalling overhead will not be negligible.
However for category 1, MN can decide to limited retrieve or not retrieve SN UHI based on its capacity and overload situation, but MN cannot control behavior of SN without additional effort.
Q8: Take MN retrieve SN UHI mechanism as baseline, other enhancement on top of it can be discussed late.

	Company
	Yes/No
	Comment

	ZTE
	Yes
	

	Nokia
	Yes
	

	Qualcomm
	Yes
	In case MN doesn’t fetch SCG config before inter-MN handover and intra-SN PSCell changes need to be included in SN UHI (see comment to Q7), then we need a mechanism for MN to be aware of intra-SN PSCell changes. Option 2 can be considered. 

	CATT
	Yes
	

	Samsung
	The question needs to be clarified.
	It means the MN retrieves SN UHI if SN Modification procedure is needed for delta configuration? For full configuration, continue to discuss how to provide the latest SN UHI to the target MN?

	Ericsson
	No
	Baseline is not compatible with previous agreement when full configuration is used

	Huawei
	Yes
	

	
	
	

	
	
	

	
	
	


Following issues can be continued at next meeting:

-Which node (MN or SN) collects UE history information of S-NG-RAN node.

-Whether SN UHI correlated with MN UHI

-Hoe does SN UHI correlated with MN UHI

-Messages for transfer of UE History Information

-SN UHI information: Time spent without SCG/Time stamps

-Stage 2/3 update
First round of Discussion

Trade off between HO efficiency and signalling overhead during Node change
At last meeting, one controversy issue discussed heavily without achieve convergence. Take procedure Inter-Master Node handover with/without Secondary Node change as example, the source MN may trigger Handover request towards target MN node without contact with SN pertain to source MN. 

Based on the inputs , 5 options on the table. 

Option 1: MN initiates SN modification procedures to retrieve SN UHI before handover.
Option 2: In order to avoid handover delays, the master node is always aware of the latest PSCell UE history information.

Option 3: Use other messages to transfer UHI.

Option 4: MN saves SN UHI after SN addition procedure complete.MN not necessary to provide latest SN UHI to target gNB/MN when PScell change result is not available in MN.

Option 5: Hybrid option 1&2: For the case that the SRB3 is not allowed, RAN3 shall enable including the SCG UHI in the SN Modification Required message, so that it can be updated in the MN.
It is obviously hard to achieve agreement with so may solutions above. Therefore, Moderator would like to clarify several questions before optional decision.

One WA achieved at last meeting.
WA: RAN3 should consider solutions which would not delay HO more than it would have been delayed without UHI 
Q1: Please provide your view on this WA. 

Proposal 1: Confirm RAN3 should consider solutions which would not delay HO more than it would have been delayed without UHI.
	Company
	Yes/No
	Comment

	ZTE
	Yes
	The selected solution should not delay handover.

	Nokia
	Yes
	However, if SRB3 is used, the MN practically must fetch SCG config prior to a HO. Usage of SRB3 does not depend on the MN, MN has no control over it. Therefore, an MN-initiated modification prior to a HO does not delay a HO – since Rel.15 it is acceptable part of the HO procedure.

	Qualcomm
	Yes
	In general, agree with the Proposal 1. So, either we design a solution to make sure MN always has the latest SN UHI (e.g., Option 2) or leave it up to MN as best-effort or implementation-specific (e.g., Option 1 or Option 4).
Maybe it is better to check with companies if a best-effort or implementation-specific solution is OK or we need a complete standard based solution?

	Ericsson
	Yes
	Fetching through SN modification procedure would delay handover in case this is not used to fetch SCG config. MN can be in charge of all SCG-related configuration in the SN (e.g. band combination, …) and in that case does not need to fetch the SCG config from the SN all the time. Full configuration can also be applied and then there is no need to fetch SCG config before HO.

	Huawei
	Yes
	We believe option1 is enough because it is existing in the legacy MR-DC procedure. Also option 1 will not bring any additional delay.  If further enhancement is needed, option 3 is preferred

	Lenovo and Motorola Mobility
	Yes
	It is common understanding. 

	China Telecom
	Yes
	We agree with the proposal1 and slightly prefer to adopt option1 as the potential solution.

	NEC
	Yes
	The handover is more important than the SN-UHI.

	CATT
	Yes
	Option 1 is basic solution. For time critical handover, there may be another solution as complement.

	Samsung
	Yes
	In case of full configuration, MN initiated SN modification procedure is not needed. So option 1 will delay HO. 

For option 2 and option 5, it will produce too much signaling between MN and SN and bring few benefit.

Option 4 needs more clarifications.

Option 3 will not delay HO. Ping-pong issue detection is not time critical and option 3 is enough. 

RAN3 needs to downselect to option 3 and option 4, and decide which option is suitable. Considering option 4 will produce incomplete SN UHI which could have unclear impacts and option 3 is more simple and clear, we prefer option 3.


WA: The usage of SN UHI for target NG-RAN node during handover includes:

-  SN node Ping pong issue
- assisting MN in selecting the appropriate SN (for example, in the Inter-Master Node handover with/without flow), 

-  assisting MN in determining whether DC needs to be supported. 
Q2: Please provide your view on this WA.
	Company
	Yes/No
	Comment

	ZTE
	Yes
	

	Nokia
	?
	The WID does not help much in hinting the purpose of the enhancements in the scope, but to our understanding, the SCG UHI is for the SCG mobility. Other usage in the target MN is of course possible, but up to the implementation.

	Qualcomm
	
	All of the above use cases seem valid (although “flow” is not clear in 2nd bullet). Is the intention to capture this in stage-2 specs?

	Ericsson
	Yes
	Can also be forwarded to the target SN to select PSCell.

	Huawei
	Yes
	But we think we should not limit the usage of SN UHI. For example, the target NG-RAN also can use it to estimate the UE speed. 

	China Telecom
	Yes
	Agree with HW, there may be other usage of SN UHI, we should not limit it usage to the two bullet listed.

	NEC
	Yes
	We always design our specifications base on the target use cases. If we don’t have any even common understanding of the base use cases, the  discussion will go no way as each may have their own use case in mind and we will need to catch the flying target.

	CATT
	
	All of the above use cases seem valid

	Samsung
	
	No doubt for SN ping-pong issue. Other ones need to be clarified whether it’s necessary to involve spec enhancements.


Does the master node is always need to aware of the latest PSCell UE history information?

The benefits includes: 

-  assistant MN for MN initialed SN change

 Q3: Please provide your view on this question

Does the master node is always need to aware of the latest PSCell UE history information?

	Company
	Yes/No
	Comment

	ZTE
	No
	1: For inter-SN handover decision, MN can make the HO decision without specific PSCell information in the SN.

2: For intra-SN handover decision, SN can also make the decision.

3: In addition, always aware latest PSCell UHI introduce unnecessary signalling via X2/Xn interface. 

	Nokia
	Not in general
	The principle of MR-DC is that the MN is not aware of the PSCell. There are features imposed from outside, where the information of the PSCell changes is needed in the MN and the necessary signalling has been defined. However, it is optional and up to the feature support.

	Qualcomm
	Not always, an optional support could be provided if deemed necessary
	Depends on Q1. Not needed if a best-effort or implementation-based solution is deemed sufficient in Q1. 

Else, other options like MN to “subscribe” to intra-SN PSCell changes need to be considered

	Ericsson
	Yes
	The latest PSCell history is needed in MN to aid selection of SN and PSCell. Also, in the case of handover or MN initiated SN change the information should be forwarded to the target nodes (MN and SN) so the up-to-date SN UHI can be used in the target SN to perform a proper selection of the PSCell.

	HW
	No
	MN can always ask if he wants to have it

	Lenovo and Motorola Mobility
	No
	Latest PSCell UE history information is not mandatory for making PSCell change decision.

	China Telecom
	No
	SN is responsible for selecting the PScell, so it is not needed for MN always knows the latest SN UHI, however if MN need to know, it can retrieve the SN UHI through proper X2/Xn signaling.

	NEC
	Not always but may be useful.
	Not always needed as choosing the target SN by MN or choosing target PScell by SN, the latest PScell history in the current source SN does not help much.

In terms of relaying the SN-UHI (like today adding and relaying the UHI from source RAN node to target RAN node), it is of course useful. 

	CATT
	Not always
	It is up to implementation for SN initiating modification procedures to update MN UHI and specification shall support  this function. 

	Samsung
	No
	1, as we mentioned, PSCell history is used for SN change ping-pong issue. It’s not time critical and could be based on statistic in relative long period. So in general updating PSCell history in MN after SN release procedure is enough. It will not produce the additional delay for other function like handover.

2, as ZTE pointed out, updating PSCell history immediately will produce too much necessary signaling.


Conclusion : only 1 company disagree.
 Q4: Please provide your view on options
	Company
	Option 1-5
	Comment

	ZTE
	Option 4
	1: Option 1 may delay Inter Node HO.

2: Option 2 may introduce unnecessary signalling 

3: Option 3 may introduce extra impact on specification (e.g. new message)

4: Option 5 may introduce RAN2 impact (e.g enhance SRB3) which make it not apply to pre-R17 UE.

	Nokia
	Option 1 or 5
	As discussed above, option 1 does not delay a HO – using the MN-initiated modification to fetch the SCG config is a de facto part of the HO.

	Qualcomm
	Option 1 as baseline

Option 4 should be checked first. 
If Option 4 is not to be considered, then down selection b/w Option 2 or Option 3.
	Option 1 (as Nokia pointed out) won’t cause additional delay if also used for retrieving SCG config. So, Option 1 can be supported as baseline.
Option 2 would mean MN is always informed of intra-SN PSCell changes e.g., via a “subscribe/notify” mechanism, which some companies showed concern in previous meetings.
Option 3 uses a new message to update SN UHI in target MN post-handover. 
Option 4 basically means latest SN UHI might not always be available in source MN (e.g., MN is not aware of intra-SN PSCell changes without MN involvement) in case SN modification or location information reporting procedure is not used before inter-MN handover. Needs to be checked if best-effort propagation of SN UHI is sufficient.
Option 5 is not clear. Why is this related to SRB3 and UE impacts (also RAN2 almost have agreed to not enhance SRB3)? Is this option proposing to use “SN Modification Required” to update MN with latest SN UHI before inter-MN handover (isn’t this then similar as Option 1)?

	Ericsson
	Option 2 (maybe 5 depending on stage-3 details)
	Option 1: May delay handover – it is not required from the specification to perform SN modification procedure before HO request, especially if full config is used.

Option 2: Could be solved by allowing MN to optionally subscribe to information on PSCell changes.

Option 3: Most proposals we seen so far uses other messages to retrieve the information after HO request or SN change request, meaning that the information will not be available in the target node when needed.

Option 4: As option 3, the needed information will not be available in the target node in time, and the SN UHI will be outdated.

Option 5: If we implement the subscription mechanism, there is no benefit to link it to SRB3 availability. It should be up to implementation to decide to trigger the subscription or not

	Huawei
	Option 1
	Option 1: It will not bring any additional delay because the MN need to initiate SN modification procedures to retrieve SN RRC context.

Option 2: It need more signaling interaction 

Option 3: It may introduce new message
Option 4: The above usages in Q2 cannot be used by the target RAN.
Option 5: In R15&R16, the MN also need to send the MN initiated modification procedure to fetch the SCG configuration even if the SRB3 is not allowed (because the source SN may initiate more than one intra-SN PSCell change before the SN change. Even the source SN sends the SCG configuration to the MN during the intra-SN PSCell change, the MN will not to merge or keep the previous SCG configuration). Therefore we think the MN also can use the MN initiated modification procedure to fetch the SN UHI even if the SRB3 is not allowed.

	Lenovo and Motorola Mobility
	Option 1
	Option 1 has less spec impacts, and it would not cause handover delay. 

	China Telecom
	Option 1
	We prefer to adopt option1, MN may not always store the SCG configuration, so it needs to trigger the MN-initiated SN Modification procedure (to the source SN) to retrieve the current SCG configuration, in this situation, no additional delay is introduced.

	NEC
	Option 5
	This will allow implementation to choose which way to do. However it shall not mandate the MN is always to be updated by the SN.

	CATT
	Option 1 as baseline

Option 2 as complement
	Option 1 is basic solution.

Option 2 can be used for time critical handover.

Option 3 have great impact on specification.

Option 4  MN UHI is not uptodate. Actually, if option 2 does not update MN UHI each time PSCell change occur, option 2 may degrade to option4. so, option 4 may be used as another type of option 2 which is up to implementation.

	Samsung 
	Prefer option 3. Option 4 should be clarified first.
	(copy the answer of Q1 here) 

In case of full configuration, MN initiated SN modification procedure is not needed. So option 1 will delay HO. 

For option 2 and option 5, it will produce too much signaling between MN and SN and bring few benefit.

Option 4 needs more clarifications.

Option 3 will not delay HO. Ping-pong issue detection is not time critical and option 3 is enough. 

RAN3 needs to downselect to option 3 and option 4, and decide which option is suitable. Considering option 4 will produce incomplete SN UHI which could have unclear impacts and option 3 is more simple and clear, we prefer option 3.


Issue 2: MCG UHI for SN
In [3] the company thinks there was no claim that MCG UHI is of any use for the SN.
Proposal In order to avoid burden related to extracting the SCG UHI from the combined UHI and impacting existing UE History Information, RAN3 shall implement signalling of SCG UHI as a separate IE in the HO procedure

While in [9] the company thinks MCG UHI is benefit for SN.

It is proposed to send the MN and SN correlated UHI from MN to SN. Besides, MN should inform SN of the PCell in case of occurrence of PCell change.
Q5: Please provide your view on this. 

	Company
	Do you support provide MN UHI to SN?
	Comment

	ZTE
	No
	Don’t see the benefit of MCG UHI in SN node.

	Nokia
	No
	No scenario where the SN could benefit from the MCG UHI has been acknowledged.

	Qualcomm
	No (to make progress)
	Although we earlier preferred to have a two-dimensional and correlated list of MN and SN UHI to have easy maintenance across MN and SN, we are also OK to have an independent list for the sake of progress. We can then look to define appropriate timers e.g., “Time without PSCell” to help achieve correlation via implementation.
This also means only SN UHI is propagated between MN and SN in both directions.

	Ericsson
	Yes, partly
	This is two separate proposals in one.

We agree to sending the MN and SN correlated UHI from MN to SN in the SN addition message. Because the target MN receives the correlated UHI from the source MN, the extraction of SN UHI has to be performed anyhow. The MN will not know what SN information that is of relevance for the SN, and therefore it is better that the SN itself extracts that information. 

We do not think it is needed that the MN inform the SN of the PCell in case of PCell change.

	Huawei
	Yes
	As pointed in the [1], the SN can use the correlation between MN UHI and SN UHI to choose the suitable PSCell.

As we know, MN change may trigger the PSCell change and also SN can trigger the PSCell change. We think the SN can use the MN UHI and SN UHI to know whether the pingpong is caused by the SN. For example, For example, the history of PCell and PSCell is changed as  PCell 1+PScell 1-> PCell 2+ PSCell 2 -> PCell 1+PSCell 1. The pingpong of PSCell is caused by the PCell change, not cause by the SN. Therefore the SN knows it can still trigger the PSCell change.

 

	Lenovo and Motorola Mobility
	No 
	Agree wit ZTE.

	China Telecom
	Yes
	We agree to send the correlated MN and SN UHI from MN to SN, it can optimize the PScell Change configuration (i.e. source SN to decide when/whether to trigger the SN-initiated PScell change) or the PScell selection (i.e. target SN to select the PScell when MN/SN-initiated PScell change is occurred).

	NEC
	Yes
	As the introducing of SN-UHI its main purpose is to mitigate the ping-pong effect, the correlation (combination of PCell and PScell) will help in the target SN to choose the most appropriate PScell, as pointed in [1].

	CATT
	Yes
	Instead of discussing whether MN UHI is useful for SN, it is proposed to discuss whether correlated MN and SN UHI is useful for SN PSCell selection. In R3-213502 figure 1, we can that MN and SN correlated UHI together with the current PCell is useful for SN to select suitable PSCell. 

If correlated MN and SN UHI is useful for SN PSCell selection, it may be needed to send correlate MN and SN UHI from MN to SN.

	Samsung 
	No
	MN UHI is useless in SN. So it’s unnecessary to inform the latest PCell information to SN. 


FFS: Correlated MN and SN UHI from MN to SN is benefit.
Issue 3: Cell Type of SN UHI
In [6] the company think it is necessary.

 It was considered very important in the legacy information exchange. For example, the MN or SN may use the SN UHI to estimate the mobility speed. The cell type of SN may be small in FR2, be medium or large in FR1. We think the cell type is very important in this case. Also the cell is already configured with this information and to include this in SN history has a very low effort.

While in [17] the company think cell type is not apply for SN UHI.

In LTE and NR, the parameter is designed for RAN node to optimize handover decision move between micro and macro cells. While for Dual connectivity scenario, it is not necessary.
Q6: Please provide your view on this?

	Company
	Do we need Cell type for SN UHI?
	Comment

	ZTE
	No
	

	Nokia
	No
	Historically, configuring cell types was considered huge effort. No need to repeat the mistake.

	Qualcomm
	No strong opinion
	

	Ericsson
	No strong opinion
	Cell type could be useful, but we do not see this as a high priority information.

	Huawei
	Optional
	This can be optional. We have used it in legacy and a cell is typically already configured with it. It would be helpful for another node to interpret the history.

	China Telecom
	No
	We do not see much benefit on it.

	NEC
	Yes
	The mechanism will not be completely different from existing UHI, we think it is useful.

	CATT
	No
	

	Samsung
	Optional
	Ok to include cell type as optional


Conclusion : No enough benefit been found to introduce Cell type.
Second round Discussion

Based on result of first round discussion and on-line discussion, open issues in 2nd discussion may be discussed as following:

-Which node (MN or SN) collects UE history information of S-NG-RAN node.

-Whether SN UHI correlated with MN UHI

-Hoe does SN UHI correlated with MN UHI

-Messages for transfer of UE History Information

-SN UHI information: Time spent without SCG/Time stamps

-Stage 2/3 update
Conclusion, Recommendations [if needed]

If needed
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