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1 Introduction

CB: # SONMDT2_SuccessHO

- In order to support inter-RAT SHR, to define Choice IE type of “Successful HO Report”in XnAP, NGAP and F1AP?

- The UE provides explicit source cell outside successful handover report container? LS to RAN2?
- For RLF during DAPS HO, the RLF report inside Successful handover report. Send LS to RAN2 for confirmation?
- CHO/DAPS: Send a LS to RAN2 to investigate how to leverage UE’s radio monitoring abilities to provide RAN nodes with more contextual information from their radio experience, especially under unstable radio conditions, before CHO, but also when the CHO is being evaluated and executed? UL/DL HO interruption time that the UE experienced should be included in the SHR? the number of duplications should be included in the SHR?
- Stage2/3 CRs, if agreeable

- LS to RAN2 if agreeable
(Interdigital - moderator)
Summary of offline disc in R3-214166
The discussion covers the below documents:

	R3-213776
	Radio Link measurements for SHR candidate target cells optimization (InterDigital )
	discussion

	R3-213811
	Successful Handover Report for CHO and DAPS (Ericsson, Interdigital)
	discussion

	R3-214056
	Consideration on Successful Handover Report (ZTE)
	discussion

	R3-214057
	(TP for SON BL CR for TS 38.413) Successful Handover support (ZTE)
	other

	R3-214058
	(TP for SON BL CR for TS 38.423) Successful Handover support (ZTE)
	other

	R3-214059
	(TP for SON BL CR for TS 38.473) Successful Handover support (ZTE)
	other

	R3-214060
	[Draft]LS on information from UE for Successful Handover Report (ZTE)
	other


The moderator’s proposal is in the first round, attempt to get consensus on the topics raised by the papers and then after the online discussion session, complete agreement on any LSs or TPs, supported by the consensus. 

The discussion will be broken into 4 parts

1. Inclusion of multi-rat

2. Source cell reporting 

3. RLF during DAPS HO

4. Additional feedback from the UE

2 For the Chairman’s Notes

Propose the following:

Contributions R3-213776, R3-213811, R3-214056 should be noted.

Issue 1: intra-system inter-RAT SHR:
The options on intra-system inter-RAT SHR are:
1 – RAN3 leaves it up to RAN2 particularly since is clear that there would be RAN2 impacts to 36.331 and/or 38.331 and the impacts to RAN3 are minor. 

2 – RAN3 believes that there shouldn’t be intra-system inter-RAT SHR

3 – RAN3 believes that there should be intra-system inter-RAT SHR

Since most of the work to support intra-system inter-RAT SHR is in RAN2, unless there is a strong preference in RAN3 to take a position in whether intra-system inter-RAT SHR should be supported or should not supported, the following should be agreed:

RAN3 agrees to let RAN2 decide on the support of intra-system inter-RAT SHR and will align to its choice. 

Issue 2: Source Cell Reporting:

After the decision on intra-system inter-RAT SHR is finalized, then need for the UE providing explicit source cell outside the successful handover report container can be further explored. 
Issue 3: RLF during DAPS HO

For RLF during DAPS HO, RAN3 should agree on one of the following for this issue:


If RAN2 decides that the SHR and RLF parts are reported separately: 

1 – This is not an issue 

2 – This might be, or is, an issue and RAN2 should be aware already

3 – This might be, or is, an issue and RAN2 needs to be aware 

If 3 is chosen, then an LS is needed, if the is decision is torn between 2 and 3 we should probably send an LS. It should also be confirmed if there are other similar cases as suggested by one company. 
Issue 4: Additional Feedback from the UE

The issue is whether RAN3 feels that as the leading group for SON whether we should be prioritizing the discussion on topics by sending an LS to RAN2. Unless there is consensus to do so the proposal should be:
There is not a need right now for RAN3 to further comment to RAN2 on additional feedback to the UE. 

Replace the current chair guidance on this topic namely:

FFS to study the information of SHR which can optimize the selection of candidate target cells in CHO.

Inter-RAT aspects for SHR could be considered after conclusion of intra-RAT, reusing as much as possible. 

TBC...
With

Future contributions on this topic should focus on issues that has clear RAN3 impacts and a clear RAN3 preference. 
3 Discussion 

3.1 Inclusion of Multi-RAT

In R3-214056 ZTE proposes to include inter-RAT SHR as they proposed last time. The outcome last meeting was:

Inter-RAT aspects for SHR could be considered after conclusion of intra-RAT, reusing as much as possible. 

But now because RAN2 has included it, they believe it is time to do this, their proposal is: 

In order to support inter-RAT SHR, to define Choice IE type of“Successful HO Report”in XnAP, NGAP and F1AP. 
Do you agree that it is time for RAN3 to support inter-RAT SHR? And if so, do you agree that proposal 1 is the way to do this? 

	Company
	Comment

	Nokia
	If RAN2 indeed meant to use the SHR in inter-RAT, they should send us an LS. Shouldn’t we wait?

	Qualcomm
	Things to consider before introducing inter-RAT SHR:

1. Whether to introduce Intra-RAT SHR in LTE (impacts to TS 36.331, TS 36.423, TS 36.413). Also, simply mirroring NR SHR won’t work in LTE as CHO and DAPS are not part of LTE

2. Following options possible on the way forward:

a. Inter-RAT SHR with LTE SHR (as shown in R3-214056).
b. Inter-RAT SHR without LTE SHR (e.g., UE can indicate availability of NR SHR to ng-eNB, which can retrieve it and send it source gNB) ( Only benefit is faster retrieval but this should not be critical.

c. No inter-RAT SHR

To avoid signaling impacts to LTE specs, we prefer to keep SHR to NR specs alone and not support inter-RAT SHR in Rel-17 (option c) above.

Also, it is not clear whether RAN2 should take the final call or RAN3 should decide whether to support inter-RAT SHR. We think RAN3 (being the leading group of SON/MDT WI) can send an LS to RAN2 whether or not to support if there is consensus.

	ZTE
	Response  to Nokia：

RAN3 already adopt TPs for intra-RAT SHR before any conclusion from RAN2.

So I think it is straightforward to consider how to support inter-RAT scenario based on RAN2’s progress.

Response to Qualcomm:

 1: whether to impact 36.331 is in the scope of RAN2, and I don’t see the impact on 36.413 & 36.423. We are focus on intra-system inter-RAT SHR. Which means ng-ENB involved. 

2: To select option 3 means RAN3 does not want to support intra-system inter-RAT SHR which contract with RAN2’s progress.

An LS is needed to express RAN3’s decision.

	Huawei
	We would prefer to wait until RAN2 has provided more details

	CATT
	Scenario 1b in RAN2 is handover from NR to LTE. Maybe we needs to ask RAN2 whether LTE SHR or only NR SHR will be generated during Intra-RAT handover. In my opinion, most of the time SHR is used to record source cell related information and will be used by source cell to make optimization. So, maybe NR SHR is more suitable.

	Ericsson
	This was defined as low priority so no strong view. If it impacts RAN2 specs, decision should come from RAN2. We should wait for RAN2 LS or decision. No need to send an LS to RAN2 to ask them to decide.

	InterDigital
	We need to discuss whether RAN3 should have an opinion on intra-system inter-RAT SHR 

However, I think there is an issue that these CRs are a solution to a problem that doesn’t involve inter-RAT SHR (but not the best solution). If there is a handover between two ng-eNBs the RAN2 generated SHR is a container that is defined in 36.331 as in current LTE. If the handover is between 2 gNBs then the RAN2 generated SHR is a container defined in 38.331. I would assume we would want to support the same functionality over Xn between 2 ng-eNBs that we would over X2 for 2 eNBs, therefore their needs to a reference to both 36.331 and 38.331 containers in the baseline CR. However, in 38.423 in various places with RAN2 containers for both LTE and NR, there is language in the semantics description like: “Includes either the xxx message as defined in TS 38.331 [10], or the yyy message as defined in TS 36.331 [14]”. This is how we do LTE and NR containers not a choice. Since the baseline CR already contains a FFS for the definition in the semantics description of the container, the FFS would be solved like this. 

If RAN2 were to implement inter-RAT SHR, they would have to define a container in 36.331 that could contain NR measurements, and/or a container in 38.331 that could contain LTE measurements. Even if RAN2 were to implement inter-RAT SHR, the only thing RAN3 would need to do is to update the FFS in the semantics description to align to those new containers

Therefore, the only issue to finalize the SHR in RAN3 specifications is to solve the FFS in the semantics description, and that would be strictly aligning to the RAN2 containers whether all new or not, thus the ZTE TPs are not needed whether or not we support inter-RAT SHR.  

	Samsung
	According to our RAN2 colleagues, there is no decision to support inter-RAT SHR in RAN2. Considering the main impacts for inter-RAT SHR will be in RAN2, it’s better to see whether RAN2 has plan to support this scenario in Rel-17 time frame.


Moderator’s Summary
It is clear that there is no consensus to implement inter-RAT SHR right now, so we won’t treat contributions 4057, 4058, and 4059.

A number of companies have expressed that a LS is needed to express the RAN3 preference, and some have stated that it isn’t clear which group (RAN2/RAN3) has the final call on this, and of course there is the fact that RAN3 is the lead WG on the WID. 

First would be to determine if RAN3 has a preference. There are 3 options
1 – RAN3 leaves it up to RAN2 particularly since is clear that there would be RAN2 impacts to 36.331 and/or 38.331 and the impacts to RAN3 are minor. 

2 – RAN3 believes that there shouldn’t be intra-system inter-RAT SHR

3 – RAN3 believes that there should be intra-system inter-RAT SHR

I believe that while it won’t be unanimous, I believe given the above responses, the discussion will lead to the majority wanting option 1. 
Moderator’s Proposal

The options on intra-system inter-RAT SHR are:

1 – RAN3 leaves it up to RAN2 particularly since is clear that there would be RAN2 impacts to 36.331 and/or 38.331 and the impacts to RAN3 are minor. 

2 – RAN3 believes that there shouldn’t be intra-system inter-RAT SHR

3 – RAN3 believes that there should be intra-system inter-RAT SHR

Since most of the work to support intra-system inter-RAT SHR is in RAN2, unless there is a strong preference in RAN3 to take a position in whether intra-system inter-RAT SHR should be supported or should not supported, the following should be agreed:

RAN3 agrees to let RAN2 decide on the support of intra-system inter-RAT SHR and will align to its choice. 

3.2 Source Cell Reporting

In R3-214056 ZTE proposes that because the UE may move to another RAN node before the SHR is retrieved from the UE,  the third RAN node would need the cell id of the original cell sent outside the UE SHR container.  Their proposal is:

The UE provides explicit source cell outside successful handover report container. Send LS to RAN2 for confirmation.
Do you believe that RAN3 should agree that this correct? And if so, do you support sending an LS to RAN2 on this issue?

	Company
	Comment

	Nokia
	I think, RAN2 can identify this scenario on their own, if it is indeed relevant.

	Qualcomm
	It is not clear whether the “third node” being referred here is of a different RAT and hence can’t figure out the source cell ID. If it is intra-RAT, the “third node” can read the SHR and forward it appropriately to the source node. 

Alternatively, if the concern is the stored SHR might get overwritten by a new SHR due to non-retrieval, this should be up to RAN2 on how many records of SHR it intends to store (just the latest SHR based on recent RAN2 agreements).

Hence no need for RAN3 to discuss this before deciding whether to support inter-RAT SHR.

	Lenovo and Motorola Mobility
	What is the scenario? Before UE sends the stored SHR for the initial successful handover, the UE handover to a Third RAN node, or RLF occurs shortly after the initial successful handover and UE selects another node? If so, the SHR for the initial successful handover may be overwritten, or mixed with RLF report e.g. the total or partial SHR may be included in the RLF report. It is decided by RAN2 about how to signal this scenario.

	ZTE
	This scenario is also related to intra-system inter-rat mobility. 

When a “Third Node” retrieve SHR from UE, it is possible the Third Node is an ng-eNB but the SHR failure happen in a gNB. Therefore the third node does not understand SHR container.  The third node has to drop the SHR.
 In order to solve this issue, similar like RLF report in intra-system inter RAT mobility, it is suggest RAN2 to add explicit Source Cell ID outside SHR container in  RRC message.

If the issue is acknowledged by RAN3, an LS need to inform RAN2.

	Huawei
	We would prefer to wait until RAN2 has provided more details

	CATT
	If only NR SHR is recorded by UE during Intra-RAT handover which will be discussed in subsection 3.1, only NR node can retrieve NR SHR as RLF Report handling. So, we may discuss the issue in subsection 3.1 first.

	Ericsson
	We believe this is not RAN3 aspect and it should be best brought up in RAN2. So we propose that we wait for RAN2 to progress on the SHR modeling which is under discussion in RAN2 and then take the decision in RAN3.

	InterDigital
	Not clear to me that this is needed, wait for RAN2

	Samsung
	If the scenario is confirmed by RAN2, the detail could be discussed.


Moderator’s Summary
A few companies have questions about the scenario, ZTE clarified that this is a scenario is a intra-system inter-RAT mobility issue, and as CATT points out it is dependent on whether intra-system inter-RAT SHR is supported.

Moderator’s Proposal
After the decision on intra-system inter-RAT SHR is finalized, then need for the UE providing explicit source cell outside the successful handover report container can be further explored. 
3.3 RLF during DAPS HO

In R3-214056 ZTE proposes that since in RAN2 “Successful HO completion, but RLF in source during DAPS HO” was agreed as a part of the SHR, it is best to keep the RLF and successful handover information associated together by including the RLF information in the SHR report. Their proposal is:

For RLF during DAPS HO, the RLF report inside Successful handover report. Send LS to RAN2 for confirmation. 
Do you believe that RAN3 should agree that this correct? And if so, do you support sending an LS to RAN2 on this issue?

	Company
	Comment

	Nokia
	Again, RAN2 became quite independent from RAN3, so probably such enahcements can be proposed directly in RAN2. BTW, why only DAPS HO and not CHO?

	Qualcomm
	The use case in general seems fine i.e., the SHR will store the RLF of source cell during a successful DAPS HO. But whether to include the whole RLF report or just an indicator is all up to RAN2. Since RAN2 is already discussing this, no need to send LS.

	Lenovo and Motorola Mobility
	It is RAN2 to decide how to signal the SHR for the case that source RLF occurs before successful DAPS HO.

	ZTE
	It is true that RAN2 to make final decision. 

My understanding is RAN3 aware the situation of possible two reports relate to one error and not easy to correlate them. It is benefit for RAN3 inform RAN2 our preference.


	Huawei
	We would prefer to wait until RAN2 has provided more details

	CATT
	RLF report needs to be correlated with SHR. Besides the case mentioned above, RLF may also occur shortly after DAPS successful handover. We may LS to RAN2 for these cases to make correlation between SHR and RLF Report.

	Ericsson
	Prefer to wait for RAN2 progress

	InterDigital
	Clear that RAN2 has to make the final decision, but I understand that RAN2 decisions on this may make it hard to correlate if in separate reports, it isn’t as clear here as in the other topics whether RAN3 has a valid reason to express our preference in an LS.

	Samsung
	We are fine to wait for RAN2.


Moderator’s Summary
It is clear to everyone that RAN2 has the final decision, but several companies raised the issue that if RAN2 reports the RLF report separately there would be a potential correlation issue with the two reports actually being generated from a single handover.
Moderator’s Proposal
For RLF during DAPS HO, RAN3 should agree on one of the following for this issue:


If RAN2 decides that the SHR and RLF parts are reported separately: 

1 – This is not an issue 

2 – This might be, or is, an issue and RAN2 should be aware already

3 – This might be, or is, an issue and RAN2 needs to be aware 

If 3 is chosen, then an LS is needed, if the is decision is torn between 2 and 3 we should probably send an LS. It should also be confirmed if there are other similar cases as suggested by one company. 
3.4 Additional Feedback from the UE

In R3-213811 Ericsson and InterDigital, and in R3-213776 InterDigital suggests additional feedback from the UE to optimize CHO and DAPS HO. 

There are two proposals from the Ericsson/InterDigital paper

a. We propose that the UL/DL HO interruption time that the UE experienced should be included in the SHR

b. We propose that the number of duplications should be included in the SHR

And one from the InterDigital paper

c. Send a LS to RAN2 with this use case to investigate how to leverage UE’s radio monitoring abilities to provide RAN nodes with more contextual information from their radio experience, especially under unstable radio conditions, before CHO, but also when the CHO is being evaluated and executed.
Do you believe that RAN3 should agree that these are correct? And if so, do you support sending an LS to RAN2 on these issues?

	Company
	Comment

	InterDigital
	We agree with a, b, & c

Interruption time and duplications should be measurements coming from the UE

For c, even if you for some reason had a problem with the use case chosen. The fact is that in this process which can be a long one, the network is blind to some events before CHO is triggered and is definitely blind from the time the CHO is triggered and the UE arrives in the new cell, if it isn’t smooth, (timer expiries) it could be a large interruption time which might be caused by unmeasured cell environment changes. There are some in RAN2 discussing not including non-CHO candidates in the SHR report at all. 

	Nokia
	The interruption time may indeed be relevant to optimize the DAPS HO. However, the number of duplications is rather questionable, because it does not seem to depend on the network (in case of DAPS, the UE should switch off the source’s stack as soon as it starts the target’s stack).

Also, as above, perhaps it could be proposed in RAN2 directly? They could evaluate properly if the number of duplication can be a controllable parameter.

	Qualcomm
	a) Regarding interruption time, one definition given in R3-213811 was the “time elapsed between last received DL PDCP PDU in source cell, with PDCP SN=n, and DL PDCP PDU with PDCP SN=n+1 received in the target cell”

· Are we looking at the SRBs or DRBs? User plane (DRB) interruption time is totally dependent on whether or not there was scheduling in target cell; so that is not a good metric. If we are looking at SRBs, then it should simply be the difference in RRCReconfig and RRCReconfigComplete right? Current timers in RLF report might also suffice in that case.

b) Regarding number of duplicates received by UE, PDCP status report if sent by UE can also indicate the missing PDUs and the last received PDU. Network can use this to decide if it needs to do data forwarding early or late. Not clear on the DAPS use case.

c) Regarding whether UE should send the latest radio link quality of neighbor cells also when CHO is being evaluated (not just before CHO execution) 

( RAN2 is discussing whether to send measurement results of non-candidate cells as well. So it should be upto RAN2

· Also typically, a UE might be configured with both CHO and legacy HO, so if a CHO execution is taking a lot of time due to incorrect configuration of candidate cells, a legacy HO would be triggered. So no need to burden UE with sending more measurement results in SHR.

	Lenovo and Motorola Mobility
	RAN3 #112 meeting greed that the use of UP information e.g. user plane interruption time at HO to optimize DAPS HO is of benefit but it is up to RAN2 to make the final analysis and decision, and an LS R3-212935 was sent to RAN2. It is RAN2 to decide the contents in the SHR, we can wait for RAN2’s agreements.

	ZTE
	Similar view as Lenovo, can wait for RAN2’s response.

	Huawei
	In last RAN3 meeting, we has sent an LS to RAN2 to discuss enhancements. We should let them progress on these first.

We are not convinced the interruption time for normal HO is needed, This should depend on issues that are difficult to predict. Even if the interruption time is low for one HO, this does not mean the interruption time will be low for all cases. DAPS HO will be used when required from services and if UE supports.

We are also not convinced reporting the duplication from the UE is needed. Sending early status transfer would reduce the duplication and we think an exact reporting of duplication from the UE is not needed to achieve this. 

	CATT
	For a), interruption time may be the result of RLF.

For b), duplications may be the result of invalid early date forwarding.

So, we may focus on the main issue such as RLF and record related information to analyze the cause of RLF rather than the result which caused by RLF.

	Ericsson
	To Qualcomm, Huawei and CATT:

a) DAPS HO goal is 0ms interruption time in DL. So scheduling should adapt to that. How to solve interruption time issues is up to implementation, but the network should first detect and quantify this issue. Also, we are talking about interruption time when the HO is successful, 

b) Here we are not looking real-time improvements of DAPS or CHO for a given UE, but tuning of HO algorithm over time, taking into account many HOs. PDCP Status Report information are not sent from target to source node afterwards.

To all:

We acknowledge that the work should be done in RAN2, and that some discussion may already happen in RAN2. But RAN2 is really busy, and same as last meeting, we could help prioritizing the discussion by sending an LS to RAN2, as SON leading group.

	Samsung
	Share the same view as Lenovo, ZTE and Huawei.


Moderator’s Summary
There is some sympathy for interruption time and number of duplicates, but it is not universal, most companies feel we should wait for RAN2 conclusions. 
Moderator’s Proposal
The issue is whether RAN3 feels that as the leading group for SON whether we should be prioritizing the discussion on topics by sending an LS to RAN2. Unless there is consensus to do so the proposal should be:
There is not a need right now for RAN3 to further comment to RAN2 on additional feedback to the UE. 
3.5 Any other comments

Are there any other topics/comments in this area?
	Company
	Comment

	
	

	
	

	
	


4 Conclusion, Recommendations [if needed]

Moderator’s Overall Summary

Besides the possibility of a couple of LSs that might be sent from this discussion, it is pretty clear that RAN3 now is in position that it has to wait for RAN2 to finish its work on SHR, or receive an LS from RAN2 to ask a new question or respond to a previous LS before we need to do anything else in this topic.
Moderator’s Overall Proposal
Replace the current chair guidance on this topic namely:

FFS to study the information of SHR which can optimize the selection of candidate target cells in CHO.

Inter-RAT aspects for SHR could be considered after conclusion of intra-RAT, reusing as much as possible. 

TBC...
With
W Future contributions on this topic should focus on issues that has clear RAN3 impacts and a clear RAN3 preference. . 
5 References

