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1. Introduction

In TS 37.816，SN change failure in case of EN-DC and MR-DC is identified and need to be solved in NR_SON_MDT WI stage. 

	TR 37.816

RAN3 has studied the mobility optimization function and has converged to the solution principles and description outlined above. RAN3 has concluded its study on mobility optimization and determined that the mobility optimization feature can be moved to normative phase. The details of the solution parts involving UE behaviour remain pending to RAN2 analysis. 
The SN change failure optimization in case of EN-DC and MR-DC is concluded to be specified in the normative phase of this function.


In order to solve the issue ,an offline discussion list below is reserved for this object.
CB: # 23_Email023-SN_change_failure

-  Introduce a new RLF indication like message, HO report like message, EN-DC forwarded HO report message? (Nok), (ZTE)

- 1 vs. 2 procedures? (ZTE), (SS)

- UE records failure info and sends to the network (liaise RAN2?), then MN receives and forwards to SN who makes final analysis? (CATT)

- St2 needed? (ZTE)

- split work

- revise/merge if needed; check details

(ZTE)

Summary of offline disc
The email discussion would be organized as two phases:

Phase 1: Collecting company views on related questions, before Feb. 26, midnight CET
Phase 2: Work split and provide draft CR for Rel-16 , Feb.28, 6pm CET
2. Discussion 
The email discussion aiming to collect views from companies in following four issues:

Issue 1 : Approach selection

Based on input from contributions,three approaches are identified as approach 1,2,3. 

Approach 1[1][2][4][6]: MN performs provides MRO root cause and forwards measurements to SN in similar “HO REPORT” message
As shown in section 5.1, take figure 2 in Annex of [1] as example to show general signalling procedure of Approach 1.

MN is coordinating the SN changes, stays connected with the UE in SN Change failure situations and is receiving the SCG Failure Information message which includes available measurements up to the point in time the SCG failure was detected by the UE. This may enable the MN to perform MRO root cause analysis after SN change failures on behalf of the SN node that initiated the SN change. The MN informs the SN about the MRO root cause  using e.g. the message Handover Report. The message also contains the measurement results received from the UE that may also be useful for optimizing the parameters for SN change at the SN.[1]

Support companies: Nokia, Samsung, ZTE
Approach 2[1][2][4][6]: SN performs MRO root cause (Measurements from MN)

As shown in section 5.2, take figure 5 in Annex of [1] as example to show general signalling procedure of Approach 2.

The MN sends a failure indication message to the SN containing the measurements received with the SCG Failure Information message. The SN performs root cause analysis and if it recognizes that a source SN was the originator of the problem then the SN sends a Handover Report message hinting to the analysed root cause and including the received measurements. The S-SN performs root cause analysis and may optimize the parameters.[1]

Supported companies: Nokia, CATT
Approach 3[1]：Approach 1+ Approach 2

Supported companies: Nokia
Comparison table of three approaches :
	
	Approach 1
	Approach 2
	Approach 3

	Signalling impact[1][2][4][6]
	XnAP/X2AP

SN_FAILURE_Report(MN->SN)

	XnAP/ X2AP
1: SN change failure indication (MN->SN)
2:  HANDOVER report(SN- SN)
3: Forward Handover report (MN->SN, SN->MN)
	1+2

	Signalling overhead[4]
	No
	Compare to approach 1
	1+2

	no Xn interface between source SN and target SN[4]
	No issue
	Need reroute 
	1+2

	Who trigger SN change[4] 
	No issue 
	Need more information
	1+2

	More memory and processing for MN recording UE-related information[2][4]
	Impact MN node
	No issue
	1+2

	Need RAN2 impact
	NA
	Wait for RAN2’s decision ,e.g enhance on SCGfailureReport
	1+2


All three approaches can solve the SN change failure issue, identify the root cause of the failure and modify the mobile setting parameters of the SN where the error occurred.But considering that RAN3 107e is the last meeting of NR_SON_MDT in Rel-16, and this meeting is arranged as an electronic meeting which introduce inconvenient for coordinate among different Working groups. Cooperate with RAN2 needs interact multiple times and impact the specification of TS 38.331, which bring challenge as urgent in time. Therefore, it is recommended to select a simple solution first.From the current analysis, approach 1 is the in favor in aspect of signalling design and has less impact on the protocol. It is recommended that approach 1 be used as a baseline for SN change failure in Rel-16.

The following questions is aiming to achieve conclusion on this topic based on companies response. 
Question 1: Do you think approach 1 is selected as baseline for Rel-16 SN change failure?

	Company
	Yes/No
	Remark

	ZTE
	YES
	

	Ericsson
	NO
	One observation is that the SCG Failure Information is already signalled as part of the CG-ConfigInfo from MN to SN, see TS38.331§11.2.2. Hence there is no need for any special message to convey the SCGConfigInfo IE to the SN. 
Secondly, in an SN triggered SN change, the only node that can perform a meaningful root cause analysis is the SN, as it was the SN that applied policies for SN selection and triggered the SN change.

Finally, RAN2 has postponed the discussion on MRO applied to SN change failure to the next meeting.

It is suggested that RAN3 also postpones discussions on MRO for SN change failure cases to the next meeting, as we will be anyhow be pending from RAN2’s agreements. 

	CATT
	
	Also prefer to postpone and discuss based  the agreement made in RAN2

	Samsung
	Yes
	For handover case, we have agreed to support legacy UEs. The same principle can be used for handover and SN change. For legacy UE, the detection mechanism should depend on the UE context in the network side if availble. The MN may have the overall information. Therefore, the MN can make proper detection.

	HW
	YES
	Different from MRO scheme for HO case, for DC, the connection between UE and MN is always available. The MN knows the whole SN change mobility and can decide the final target SN. Thus, the MN can give the root cause analysis based on the stored timer and the received SCGfailureinformation.


Conclusion:
Issue 2 : Based on the context in the network side or based on enhanced SCGInformationIndiation message from the UE

Based on analysis in issue 1, MN node perform SN change failure root cause based on

A: save the context of old SN node (which is an new implementation request for MN)[4]
Or either 

B: by enhanced SCGInformationIndiation [2][3][4]

	After the MN node receives SCGFailureInformation message, it could further forward it to SN node and let SN make the final analysis. The parameters introduced in the UE report could be defined as below:

· previousPSCellId: the source PSCell of the last SN change;

· failedPSCellId: the PSCell in which RLF is detected or the target PSCell of the failed SN change;

· timeConnFailure :the time elapsed since the last SN change initialization until connection failure;

· connectionFailureType: radio link failure or SN change failure.


While RAN2 seems to discussion this part at same time, then it is better to wait for RAN2’s input.

Question 2: Do you think behavior of MN when conduct SN Change failure root cause analysis based on UE context saving or enhanced SCGInformationIndiation is basing RAN2 ‘s progress?

	Company
	Yes/No


	Remark

	ZTE
	Yes
	

	Samsung
	Not exactly
	MN can perform root cause analyse based on the saved UE context. This has no relation with  RAN2. 
If RAN2 agreed to enhance SCGFailureIndication, the MN don’t need to save the old SN information after successful SN change.
Approach 2 for Issue 1 is rely on the enhanced UE report.

	HW 
	A
	The MN can know the cell info of the S-SN, T-SN and final-SN based on the stored UE context. These information is not needed to be provided from UE. 

Besides, the timeConnFailure in RLF report can be used to identify whether the RLF is caused by too early HO or too late HO. For DC case, it is not needed, because it is always too early SN change. 



	
	
	

	
	
	


Conclusion:
Issue 3: Ruse or new message for similar “HO REPORT” from MN to SN

There are two on the table:

A:reuse HO report message 

Support company : ZTE, Samsung
B: new message

Support company : Samsung
Conclusion:
Issue 4: Mobility Information in S-NODE ADDITION REQUEST ACKNOWLEDGE message and Handover Report like message[4]
Supported company : ZTE, Samsung
Not supported company: 

Conclusion:
3. Conclusions

Based on above discussions, we made following observations and proposals:
Conclusion :
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5. Annex
5.1 Procedure example of Approach 1

Take figure 2 in Annex of [1] as example to show general signalling procedure of Approach 1.

In Approach 1, MN node performs SN change failure root cause analysis and provides report to SN which need to improve mobility parameter. In the report, SN failure report information may carried in the message.
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Figure 2: MRO handling for the SN Change failure while a SN initiated SN change is ongoing in case root cause analysis is performed by the MN.

5.2 Procedure example of Approach 2

Take figure 5 in Annex of [1] as example to show general signalling procedure of Approach 2.
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Figure 5: MRO handling for the SN Change failures due to too early SN change triggering or due to SN change triggering to a wrong cell in case root cause analysis is performed by the SN.

