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Introduction
CB: # 1203_SONMDT_SuccessHO
- Topics to discuss:
  - XnAP, NGAP and F1AP impacts of SHR, including which messages to use, which information to include and how to encode it
  - Any other topics based on contributions submitted
- Start with summary of offline, proceed to TPs if there is consensus
(ID - moderator)
Summary of offline disc R3-212659

The current agreements and chair notes on this topic are:
Define “Successful HO Report” as RRC container in XnAP
Xn Signaling to transmit Successful HO Report from the target to the source: ACCESS AND MOBILITY INDICATION message
NG Signaling to transmit Successful HO Report from the target to the source: UPLINK RAN CONFIGURATION TRANSFER and DOWNLINK RAN CONFIGURATION TRANSFER
F1 Signaling to transmit Successful Report from CU to DU: ACCESS AND MOBILITY INDICATION
We do not consider new successful handover scenarios: too early success handover, too late success handover and success handover to wrong cell in this release
“Successful HO Report” is defined as a list
RAN3 considers a UE Identifier (e.g. AP ID) for SHR in F1AP beneficial if there is no RAN2/RRC UE identifier inside the SHR; RAN3 needs to wait RAN2 progress before final decision.
FFS whether to introduce UP information in the SHR for DAPS optimization, RAN3 should confirm the progress of MRO for DAPS before further study and the detailed content in the SHR should be collaborated with RAN2.
FFS whether to study the information of SHR which can optimize the selection of candidate target cells in CHO.
To be continued...

The discussion covers the below documents:
	R3-211856
	Discussion on successful handover report (CATT)
	discussion


	R3-212130
	Inter-RAT Successful Handover Report (ZTE)
	discussion


	R3-212131
	(TP for SON BL CR for TS 38.413) Successful Handover support (ZTE)
	other


	R3-212132
	(TP for SON BL CR for TS 38.423) Successful Handover support (ZTE)
	other


	R3-212133
	(TP for SON BL CR for TS 38.473) Successful Handover support (ZTE)
	other


	R3-212250
	Successful Handover Report for CHO and DAPS (Ericsson)
	discussion


	R3-212268
	Improving RAN visibility over CHO and DAPS procedures via SHR and RLF reports (InterDigital)
	discussion




As suggested by the vice chair, this discussion will proceed by first looking at the proposed enhancements to the baseline for SHO and trying to get consensus, and then as a second part look at endorsing TPs based on the consensus if possible.
For the Chairman’s Notes
Propose the following:

There is no consensus to include parameters to handle the near failure use case brought up in R3-211856 by CATT.

In addressing R3-212130 by ZTE add the following to the chair notes:
Inter-RAT aspects for SHR could be considered after conclusion of intra-RAT, reusing as much as possible. 

In addressing R3-212250 by Ericsson (DAPS parts) agree to the following:
The use of UP information to optimize DAPS HO in the source and target node is of benefit but it is up to RAN2 to make the final analysis and decision.
RAN3 agrees to send a LS RAN2 to consider UP aspects of DAPS handover.
Along with that modify the current chair notes on the topic from: 
FFS whether to introduce UP information in the SHR for DAPS optimization, RAN3 should confirm the progress of MRO for DAPS before further study and the detailed content in the SHR should be collaborated with RAN2.
To:
Introduction of UP information in the SHR for DAPS optimization is awaiting decision from RAN2 and the progress of MRO for DAPS.

In addressing R3-21225 by Ericsson and R3-212268 by InterDigital:
Change the current chair notes:
FFS whether to study the information of SHR which can optimize the selection of candidate target cells in CHO.
To be continued...

To:
Including information in SHR which can optimize the selection of candidate target cells in CHO can be beneficial, but inclusion of any parameter is FFS until detailed proposals can be evaluated. The same is true for optimization of data forwarding, which might be lower priority.
To be continued...
Discussion 
Near Failures
In R3-R3-211856 Discussion on successful handover report, CATT makes proposals on handling near failures with the following 3 proposals:
Proposal 1: It is proposed source cell to send XNAP/NGAP message to previous handover source cell in case the near-failure is caused by the previous handover. 
Proposal 2: It is proposed to introduce a message similar to HO Report or reuse HO Report for the message in P1.
Proposal 3: It is proposed to introduce a T310 report timer similar to UE reported timer to detect failure type.

What are your positions on these 3 proposals?
	Company
	Comment

	Qualcomm
	If I understand the scenario correctly, this is the sequence of steps:
1. Successful Handover from A -> B
2. Bad radio link condition at B (T310 running) immediately upon HO
3. Successful HO from B->C before RLF at B
Successful HO Report is NOT sent from B->A as there were no PHY layer issues in A before handover. Neither is a Handover Report sent from B->A as there was no RLF.
Successful HO Report is sent from C -> B with T310 running indication.
It is proposed to send a Report from C->A indicating this near RLF at B. We are not sure what A can do to optimize with the knowledge that there was near RLF at B. If the intention is to avoid a “potential” wrong cell HO to B, we think the existing MRO detection for wrong cell HO in failure cases should suffice.
[CATT]:From our point of view,the intention to introduce successful HO is to avoid potential RLF.

	Nokia
	We are not sure about the purpose of informing the A about the “near-RLF”. If the A>B HO was successful and B managed to execute a HO to C before RLF, there does not seem to be an issue to correct, right?
[CATT]:The reason to introduce successful HO is that B->C HO was successful but T310 started before HO command is received. In this case, we think it is near too late failure and optimization in B is needed.
However,if the start of T310 is not due to the too late HO from B->C while caused by the previous wrong handover A->B handover decision in A,similarly,optimization in B is also needed.

	ZTE
	Because there is RLF in the case, is this still the case of Successful Handover report?
Would it be better to discuss in CB # 1213_SONMDT_MDTEnh ?
[CATT]:No RLF happen here

	InterDigital 
	We basically agree with Qualcomm, this is a case that in theory might have some benefit but the case where the A->B HO is successful but bad almost immediately but still good enough to allow for successful B->C HO seems a corner case, and would more likely cause a handover to wrong cell HO failure as stated by Qualcomm.
[CATT]: From our point of view,the intention to introduce successful HO is to avoid potential RLF.If only failure scenario is addressed,we think there is no need to consider successful HO.

	Ericsson
	Looks like a corner case. The window for failing in B but being able to send HO command for cell C is very short. A more likely scenario in that case is HO to wrong cell for A->B, which will be reported. At least this is statistically what will be detected after several HOs.
[CATT]: I could not quite understand the statement highlight with yellow,isn’t failing in B but being able to send HO command for cell C the scenario what the successful HO try to address?

	Lenovo and Motorola Mobility
	Same view as Nokia.

	CATT
	According to the example given by QC, there is near-RLF at B which receiving Successful HO Report from C. the near-RLF may be caused by the first step, i.e. Successful Handover from A -> B when near-RLF occurs shortly after the first step. For the handover A -> B, it may be handover to wrong cell failure type. So, we agree with QC to send a Report to A to let A make optimization on handover to wrong cell failure type. It may need further discuss the report is C->A or B->A? and the report would be Successful HO Report or legacy HO report?

	Huawei
	No for all proposals.
If the previous HO doesn’t result in RLF and the following HO succeeds, it is no need to involve the previous source cell.

	Samsung
	Agree with QC and Nokia. If there is no failure during handover from A->B and B->C, it’s not an issue. If the objective is avoid handover failure, the legacy MRO mechanism is enough.



Moderators Summary:
The vast majority of companies believe that the problem either doesn’t exist or if it does exist it is a corner case. Thus there is no consensus to move forward. 

Inter-RAT
In R3-212130 Inter-RAT Successful Handover Report, ZTE proposes: in order to support inter-RAT SHR, to define a Choice IE type of“Successful HO Report”in XnAP, NGAP and F1AP.for both NR and LTE. Examples of the possible TPs are in R3-212131, R3-212132, R3-212133. 
What are your positions on supporting inter-RAT SHR in this way?
	Company
	Comment

	Qualcomm
	Not needed. Successful HO report is a new SON report introduced in NR and are not to be introduced in LTE. Therefore, we need not consider inter-RAT successful HO report

	Nokia
	Can be considered only later, once intra-NR reporting is defined.

	ZTE
	Actually, the scenario has been identify as candidate in RAN2. 
The intention is not for inter system SHR, only cover intra system inter RAT scenario. For HO from/to ng-eNB connected to 5GC, the SHR is also benefit.

	InterDigital
	Agree with Nokia

	Ericsson
	It seems that scenario 1b in RAN2 concerns ordinary HO where the source is an NR cell and the target is an LTE cell. But agree that we should get more into the details of intra-RAT SHR, so we can reuse agreed principles as much as possible for inter-RAT.

	Lenovo and Motorola Mobility
	Last RAN2 meeting agrees to consider SHR for inter-RAT, RAN3 can firstly discuss intra-RAT SHR and later consider inter-RAT SHR.

	CATT
	Agree with Nokia

	Huawei
	Agree with Nokia

	Samsung
	We should focus on SHR for NR first.

	CMCC
	Focus on intra-NR case first



Moderators Summary:
The majority of companies believe that this an issue that can be handled later after intra-RAT The moderators proposal is to include this as a chair note in red for future consideration. 
Inter-RAT aspects for SHR could be considered after conclusion of intra-RAT, reusing as much as possible. 
UP Information to improve DAPS
In R3-212250 Ericsson suggests that source and target node (starting with the source node) would benefit from knowing the interruption time, the number of lost packets, or the number of duplications due to packet forwarding. As this information can only be retrieved from the UPF, they propose to create an LS to RAN2.
What are your positions on this proposal to liase RAN2?
	Company
	Comment

	Qualcomm
	Interruption time might be useful. However, this might be already known via the new timers RAN2 introduce for MRO of DAPS HO.
Other information seems to be low value. Maybe this can be discussed in RAN2 directly?

	Nokia
	We’re fine to let RAN2 know such UP measurements would be of interest. However, it has to be left up to RAN2 to decide if such reporting is feasible and reasonable.

	ZTE
	Let RAN2 know about UP measurement is necessary. 

	InterDigital
	We also agree to let RAN2 know that these measurements like interruption time would of interest, and RAN2 is the place to decide what is feasible and reasonable.

	Ericsson
	It seems that no company is objecting to the fact that these measurements are useful to understand if a DAPS HO was successful or not. Of course, RAN2 will have the final word on this, but as the leading group, the scenarios of DAPS optimization can be discussed in RAN3 and given to RAN2 as guidance/information.
We should at least discuss and maybe agree on the usefulness of such measurements, or on what criteria define a successful DAPS HO.

	Lenovo and Motorola Mobility
	It is RAN2 to decide whether to report UP information. We can ask for RAN2’s view. 

	CATT
	UP information may be useful, but UP related information usually is more larger than CP information and needs more Uu interface resource. Further discussion on the complexity/cost vs benefit is needed.

	Huawei
	Agree with QC.

	Samsung
	RAN3 is still discussing MRO for DAPS. Maybe Some parameters such as timeConnFailure can be used to conclude the service interruption time. So we should wait for the progress or MRO in RAN3 and RAN2.

	CMCC
	We acknowledge the benefits of let source and target node knowing the user plane information



Moderator’s Summary: 
From the discussion I believe we have consensus on the following:
1. Final Decision on UP information to report for DAPS is up to RAN2.
2. There were no negative comments on the statement that UP information would be of use to optimize DAPS HO
Therefore, a proposal from the moderator would have the chair capture the following:
The use of UP information to optimize DAPS HO in the source and target node is of benefit but it is up to RAN2 to make the final analysis and decision.

On the topic of sending an LS:
a. A majority companies thought an LS to RAN2 would be useful.
b. A few others thought that this might overlap existing RAN2 MRO
c. One or two others thought that we probably need more progress or discussion.
To try to make progress on the issue and given that companies in group b above might not have an issue with a possible LS that overlaps with RAN2 ongoing work, the following is the moderator proposal:
RAN3 agrees to send a LS RAN2 to consider UP aspects of DAPS handover.
Along with that modify the chair notes on the topic from: 
FFS whether to introduce UP information in the SHR for DAPS optimization, RAN3 should confirm the progress of MRO for DAPS before further study and the detailed content in the SHR should be collaborated with RAN2.
To:
Introduction of UP information in the SHR for DAPS optimization is awaiting decision from RAN2 and the progress of MRO for DAPS.

Candidate cell improvements
In R3-212250 Ericsson and in R3-212268 InterDigital both suggest the use of SHR to optimize the number and which cells to prepare for CHO. The Ericsson paper had 3 related proposals:
Proposal 2: Include UP information for CHO and best cell(s) measurements in the SHR as a means to optimize CHO usage. 
Proposal 3: RAN3 to study the optimization of the number of prepared cells. 
Proposal 4: RAN3 to study methods to optimize early and late data forwarding.
What are your positions on these proposals?
	Company
	Comment

	Qualcomm
	P2: Not clear on what is meant by UP information for CHO. 
RAN2 is already discussing whether to include best cell measurements in addition to candidate cell measurements. Can leave it to RAN2 decision.
P3: This is related to measurements in P2; can be studied further
P4: Maybe deprioritize this?

	Nokia
	P2: CHO was not meant to address UP issues (DAPS HO was defined for this), so addressing UP in case of CHO may not be necessary.
P3 and P4: Yes, this may be interesting, but surely the decision would need to be based on actual solution proposals.

	ZTE
	P2:The P2 RAN2 has agreed to add the CHO candidate cell measurement information in the SHR, so as to help the source base station optimize the CHO candidate cell selection. Not sure about the benefit for extra Up information? Because only one cell (best cell as point out in P2) can be measured, and no other cell information provided, don’t see the benefit for candidate cell selection evaluation.
P3: Reasonable. Can be FFS.
P4: This proposal is actually associated with P3. If the number of candidate cell is optimized, the data that needs to be forwarding will be reduced accordingly. Therefore, optimization at R17 is not recommended.

	InterDigital
	P2: Not clear on what is meant by UP information for CHO. Cell measurements could definitely help CHO optimization.
P3: We support this because optimizing the number of prepared cells can significantly reduce resource reservation and signaling between RAN nodes.
P4: Early and late data forwarding are well connected to the prepared cells for HO. RAN3 should look at these features as importantly as optimizing HOs, resources can be saved in both dimensions, number of cells and amount of data forwarded. 

	Ericsson
	We support all our proposals 😊
Some clarification for P2 and P4: yes number of cells is the most important criteria to optimize data forwarding. But one important optimization for the source node is to understand which DF method to configure (early or late), and when to start early DF if configured. The later early DF is started, the better from a backhaul link point of view. And for that UP information are important. Early forwarding was designed for reducing the data interruption, therefore the source node needs to understand if it was worth configuring it.

	Lenovo and Motorola Mobility
	P2-P4 are also being discussed when considering RLF report for failure cases in CHO.  It should align with RLF report.

	CATT
	For P2: It is not clear to us on the benefit of UP information for CHO candidate cell selection. Cell(s) measurements maybe useful.
For P3 and P4, the similar issue have been discussed in CB: # 1212_SONMDT_MobEnh. We are wondering whether it could be discussed in one place to avoid duplicated discussion.

	Huawei
	P2: Agree with QC: UP is not clear and measurements are being discussed.
P3+4: This was discussed for mobenh part but deprioritized.
P3:There is no direct proposal here so what should be discussed?
P4: this looks more like TEI17. 

	Samsung
	P2: the details of SHR depends on RAN2. 
P3 and P4: low priority

	CMCC
	We see benefits to consider optimization of the number of prepared cells and early and late data forwarding



Moderator’s Summary: 
The discussion I believe took some small incremental steps, so the moderator’s proposal is to modify the chair notes that address these topics which was:
FFS whether to study the information of SHR which can optimize the selection of candidate target cells in CHO.
To be continued...

These should be changed to:
Including information in SHR which can optimize the selection of candidate target cells in CHO can be beneficial, but inclusion of any parameter is FFS until detailed proposals can be evaluated. The same is true for optimization of data forwarding, which might be lower priority. .
To be continued...

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

	
	

	
	

	
	




Conclusion, Recommendations [if needed]
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