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1 Introduction

CB: # SONMDT4_SNChangeFailure
- MRO for SN Change failure for pre-R17 UEs. Whether and how to handle intra-SN PSCell change failure?
- continue to discuss the IEs included in the new XnAP message.

- scenarios for SN change failure in R17

- ambiguity in SCG failure case?

- Any other topic?
- Start with summary of offline, proceed to TPs if there are agreements

(Samsung - moderator)
Summary of offline disc R3-215853
2 For the Chairman’s Notes

3 Discussion

The open issues from last RAN3#114-e meeting:

Whether the same signaling flow should be used for Pre-R17 and R17 UE

Whether the source SN may have no UE context when the source SN performs MRO.

The IEs in the new Xn messages.

To be continued...
Those open issues will be covered in this summary.
3.1 The signaling flow for Rel-17 UE and Pre-R17 UE
The signaling flow for Rel-17 UE:
For Rel-17 UE, RAN3 has the following agreement:
In case of a PSCell change failure, when the MN is responsible for SCG mobility, the MN corrects own configuration (no new signaling towards the SN is needed).

In case of a PSCell change failure, when the SN is responsible for SCG mobility, the MN forwards the SCGFailureInformation to the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change).
In case of an SCG failure that is a result of an SN-initiated PSCell change, the SN initiating the last PSCell change (or the last serving SN, in case of too late SN change) is responsible to derive the needed correction for its SCG mobility configuration

MN performs initial analysis to identify the node that caused the failure. The node that caused the failure performs root cause analysis.

Define new message from MN to the initiating SN to forward SCGfailureinformation.

A class 2 procedure is defined for transmitting SCGFailureInformation from the MN to the SN that caused the failure, unless class-1 is found needed to resolve the issue of intra-SN PSCell change. 

SCGFailureInformation should be forwarded to source SN which triggered the last SN change if there is no intra-SN PSCell change in last serving SN, and to last serving SN if there is intra-SN PSCell change.

Based on the submitted contributions, two options were proposed regarding the signaling flow for R17 UE.
Option 1: The MN performs initial analysis to identify the node that caused the failure.

    MN forwards SCGFailureInformation to the SN that caused the failure

(Note from the Moderator: this option is following the RAN3 agreement)
Option 2: The MN always forwards SCGfailureinformation to the last serving SN

    The last serving SN performs the root cause analysis

                 If the failure is not brought by the last serving SN,

· The last serving SN sends a second class 2 procedure to the MN, then
· The MN forwards SCGFailureInformation to the SN that caused the failure
Q1: which option is acceptable for you in order to move forward, and the technical reasons?
	Company
	Option
	Comment

	Samsung
	Option 1
	There are two reasons for preferring Option 1.
1) The MN has enough information to identity node which bring the failure for Rel-17 UE. It’s not needed to involve last serving SN if the last serving is not the “guilty” SN.
2) This option is following the RAN3 agreement for Rel-17 UE.

	Nokia
	Option 1, but
	For Rel.17 UEs, all the information needed for the MN is available in the report from the UE – if the UE provides the report. 

However, we are not fully sure if providing the report will be a mandatory feature for all Rel.17 UEs. Therefore, the MN shall have the option to handle a UE as pre-Rel.17, if the report is incomplete.

	Qualcomm
	Both 
(also depends on RAN2)
	This depends on RAN2 on what information it plans to include within the SCGFailureInformation in Rel-17. If UE provides sufficient information for MN, it can directly use Option 1 else Option 2 is needed.

	
	
	

	
	
	


The signaling flow for Pre-Rel-17 UE:
For Pre-Rel-17 UE, RAN3 has the following agreement:

To support pre-Rel-17 UE, in case of SCG failure, the MN shall be able to identify if the last PSCell change was initiated by itself or an SN, and which SN it was. Further enhancements may be based on enhanced SCG failure information provided from the UE

Class 2 procedure is used to transmit SCGFailureInformation from the MN to the last serving SN.

Agree B1-1 as the procedure between the MN and the last serving SN. 

Solution B1-1: MN always forward SCG failure report to last serving SN. If the problem is not introduced by the last serving SN (not too late PScell change and no intra-SN Pscell change), last serving SN sends the second message to MN. Two class 2 procedures should be defined. If the failure is brought by the last serving SN, the second class 2 procedure is not needed.

Based on the submitted contributions, seems all companies agree the following signaling flow for Pre-Rel-17 UE which was agreed at last RAN3#114-e meeting (whether the first message and the second message are 1 class 1 procedure or 2 class 2 procedures will be the next question):

· MN always forward SCG failure report to last serving SN. 

· If the problem is not introduced by the last serving SN (not too late PScell change and no intra-SN Pscell change), last serving SN sends the second message to MN.
· The MN sends a third message to the SN that caused the failure.
So the above agreement can be kept. 

There are two alternatives regarding whether the first message and the second message are 1 class 1 procedure or 2 class 2 procedures.

Alternative 1: The first message and the second message are two class 2 procedures.


      (Note from the Moderator: this option is following the RAN3 agreement)
Alternative 2: The first message and the second message are one class 1 procedure i.e. SN Modification procedure
Q2: which alternative is acceptable for you in order to move forward, and the technical reasons?

	Company
	Option
	Comment

	Nokia
	2
	The main reason for this is that according to Rel.15 S-RLF handling, the MN must send the SN MOD REQ to the last serving SN anyway. Therefore, sending another messages in parallel to the S-RLF procedure does not seem reasonable – it is better to enhance the existing signalling (message flow shown in [1]).

	Qualcomm
	Prefer Option 1
	In Rel-15/Rel-16, S-NODE MODIFICATION REQUEST can be used by MN to send CG-ConfigInfo (which includes the contents of SCGFailureInformation from UE) to SN. 
I think the reason RAN3 previously agreed to use a new message for SCG MRO is because MN can also include more information e.g., Source PSCell CGI, Failed PSCell CGI etc. in addition to the SCGFailureInformation container.

Perhaps we could decide whether S-NODE MODIFICATION REQUEST can be reused based on the contents to be included in the Xn message.

	
	
	

	
	
	

	
	
	


3.2 Whether source SN has the UE context when it receives SCGFailureInformtion
Regarding whether the source SN has the UE context when it receives SCGFailureInformation, RAN3 has the following agreement:

If the sufficient time has passed between the SN change and the report of SCG failure, the source SN may has released the UE context when it receives SCG Failure Information

Some companies proposed that the source SN should keep the UE context if SN change for MRO needs to be supported.
Some companies think that the UE context may has been released in the source SN after successful SN change according to the description in TS37.340 section 10.5.2 (copied below for convenience). 

16.
Upon reception of the UE Context Release message, the source SN releases radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue
Q3: Do you think the source SN may has no UE context when it receives SCG Failure Information?

	Company
	Comment

	Samsung
	Yes. The source SN may has no UE context when it receives SCG Failure Information. 

Because the source SN releases the UE context when receiving UE Context Release message. Pls see the following description in TS 37.340:

16.
Upon reception of the UE Context Release message, the source SN releases radio and C-plane related resources associated to the UE context. Any ongoing data forwarding may continue

To mandate the source SN not release the UE context will bring non-backward compatible functional change for the SN.

	Nokia
	Yes, though the requirement may be introduced together with the Rel.17 SCG MRO, and it will be backward compatible (new feature ( new requirement). 

	Qualcomm
	Yes, it is possible that source SN has no UE context when it receives SCG Failure Information.
But we agree with Nokia that a new requirement could be introduced for source SN to store the UE context in order to support MRO for SN.

	
	

	
	

	
	

	
	

	
	

	
	


3.3 The IEs in the new Xn message
Regarding the IEs in the new Xn message, RAN3 has the following agreement:
Waiting for RAN2 on the contents in SCGFailureInformation.

Proposal: Include the following IEs in the new XnAP message besides SCGFailureInformation
b)
Source PSCell CGI, if avaliable in MN

c)
Failed PSCell CGI, if available in MN 

No need additional information to source SN to indicate whether the cell(s) in the measurement results has direct Xn connectivity with the MN.

From the summary in section 3.1, we can observed that no matter option 1 or option 2 is concluded for Rel-17 UE, the new message from the MN to the SN that caused the problem is needed. For Pre-Rel-17 UE, no matter Alternative 1 or Alternative 2 is concluded, the third message from MN to the SN which caused the problem is needed as well if the problem is not brought by the last serving SN.

Here let’s firstly discuss the IEs in the new Xn message from the MN to the SN that caused the problem (other than SCGFailureInformation):
a) PSCell failure type

b) Source PSCell CGI, if available in MN

c) Failed PSCell CGI, if available in MN 

d)  Suitable PSCell CGI

e)  Mobility Information

f)  UE history information

g)  Initiating node type i.e. MN or SN

h)  S-NG-RAN node UE X2AP ID

i)  M-NG-RAN node UE XnAP ID

j)  Indicator for Whether to add SN
Q4 which information should be included in the new XnAP message other than SCGfailureinformation?

	Company
	Comment

	Samsung
	a) b) c) d)  e) 

For a), MN has to decide which node should SCG failure information be forwarded to by performing initial analysis for the SCG failure on the failure type. 

So the initial analysis on the failure type is unavoidable. It’s beneficial that MN can send the failure type to the source SN for information.
b) and c) were agreed already.
For d), to identify the node which bring the problem, the MN needs to know the suitable PSCell. MN have overall information to select suitable PSCell. So it’s beneficial to transmit the information to the source SN for information.
For e) and h) i), in case of SCG failure just after successful SN1->SN2 change, it’s possible that SN1 has released the UE context. So the SNs might not know UE IDs. Similar as HO case, mobility information is useful. So e) is helpful. But h) and i) is not necessary.

For g), MN knows which node initiated SN change. If MN initiated SN change, MN will not forward SCGFailureInformation to source SN. So if the source SN receives SCGFailureInformation, it’s supposed SN initiated SN change. g) is not necessary.

j) We are not sure it  is helpful for MRO.

	Nokia
	b, but not always known at the MN in case of pre-Rel.17 UEs. Therefore, we propose to include it in the SN Change procedure, so that the can store it and report back to the source SN.
h and j: they will help the source SN in case it does store the UE context.

	Qualcomm
	b), c) 

Both b) and c) are needed to perform final root cause analysis (e.g., identify the failure type) at the SN that caused the problem 
Consider e) or h)/i) only if we can’t create a requirement for the source SN to store UE context in Q3.

	
	

	
	

	
	

	
	

	
	

	
	


For Pre-Rel-17 UE, two messages are needed between the MN and the last serving SN. 

The two messages could be the existing S-NODE MODIFICATION REQUEST and S-NODE MODIFICATION REQUEST ACKNOWLEDGE message [1]. Or the two messages can be two class 2 procedures [2]-[10]. If two class 2 procedures, the first message could be the same message as that used from the MN to the source SN [4][7].
New IEs in the message from MN to the last serving SN other than SCGFailureInformation (new message or S-NODE MODIFICATION REQUEST message)
a) XnAP IDs
b) Source PSCell CGI, if avaliable in MN

c) Failed PSCell CGI, if available in MN 

d) Indicator for Whether to add SN.
e) suitable PSCell CGI
f) UE history information
g) SCG MRO Information Request
Q5 which information should be included in the XnAP message from MN to the last serving SN other than SCGfailureinformation?

	Company
	Comment

	Samsung
	The IEs necessary from the MN to the last serving SN will be subset of those form the MN to the source SN. 

It’s better to firstly conclude whether the existing S-NODE Modification procedure is used or two new class 2 procedures are used between the MN and the last serving SN.
If two class 2 procedures, we think the message is the same as that from the MN to the source SN (i.e. one procedure is used from the MN to the source SN and from the MN to the last serving SN).



	Nokia
	In case the existing Rel.15 signalling is reused, the MN shall include some request for the information about PSCell change – otherwise, the SN does not know if the MN needs it.

In case a new class-2 message is defined, it depends if the MN stores all the information on the UE while waiting for possible response from the last serving SN, or it must send it all to the SN and then possible be “reminded” about it.

	Qualcomm
	Should be same as Q4


	
	

	
	

	
	

	
	

	
	

	
	


New IEs in the message from the last serving SN to the MN other than SCGFailureInformation (new message or S-NODE MODIFICATION REQUEST ACKNOWLEDGE message)
a) CGI of PSCell that initiated last PSCell change，
b) Target PSCell CGI，
c) Failed PSCell CGI

d) XnAP IDs
e) SCG MRO Information Response
f) PSCell change failure type.

g) Indicator for Whether to add SN and the next suitable PSCell CGI

h) indication that the last serving SN is not responsible for the failure
i) whether there was intra-SN PSCell change
Q6 which information should be included in the XnAP message from the last serving SN to the MN other than SCGfailureinformation?

	Company
	Comment

	Samsung
	We are open to discuss a) and b).
h) and i) are not needed if two new class 2 procedures are defined. Because if there was intra-SN PScell change or the last serving SN is responsible for the failure, the second message is not needed. Sending the second message itself means the last serving SN is not responsible for the failure.

	Nokia
	In case the existing Rel.15 signalling is reused, the response from the last serving SN to the MN is obligatory, so it must contain information if there was intra-SN PSCell change (h). 

In case a new class-2 message is defined, it depends if the MN stores all the information on the UE while waiting for possible response from the last serving SN, or it must be “reminded” it.

	Qualcomm
	Either a simple indicator as in “(h)/(i)” OR the responsible PSCell information as in “(a)” can be used to inform the MN that it sent the SCGFailureInformation to the wrong node.

	
	

	
	

	
	

	
	

	
	

	
	


There are proposals to include new IEs in the S-NODE CHANGE REQUIRED message
1) Mobility Information
2) Source PSCell CGI
The intention to include the 1) Mobility Information in the S-NODE CHANGE REQUIRED message is to transmit the information from the source SN to the MN during the SN initiated SN change procedure, then the MN can transmit the information back to the source SN when the MN receives SCGFailureInformation from the UE.
The intention to include 2) Source PSCell CGI in the S-NODE CHANGE REQUIRED message is as follow: For pre-Rel-17 UEs, in a scenario where the source SN had already removed the UE context, the MN cannot know the source PSCell CGI and therefore, cannot include source PSCell CGI within the Xn message to the source SN. To solve the problem, [1] proposed that during the SN initiated SN change procedure of a pre-Rel-17 UE, the source (initiating) SN indicates the source PSCell CGI to the MN.
Q7 what’s your view on the proposal?

	Company
	Comment

	Samsung
	1) is needed. 

In case of SCG failure just after successful SN1->SN2 change, it’s possible that SN1 has released the UE context when SCGFailureInformation is received. Without any information on the UE context, it’s not possible for the SN1 to do proper optimization. To solve this problem, the Mobility information is transmitted to the MN during the SN initiated SN change procedure, then the MN can transmit the information back to the source SN when forwarding SCGFailureInformation.


	Nokia
	2 is needed or both. 
The Mobility Information was meant to contain UE type information, or its context ID. The source PSCell is neither of them, so it may be hard to encode it in the MobInfo string. Of course, Mob Info can be added in parallel to the last serving PSCell.

	Qualcomm
	This is needed only if we can’t create a requirement in Q3 for the source node to store the UE context till SCG MRO is finished. In that case, (2) might be simpler.

	
	

	
	

	
	

	
	


3.4 Stage-2 clarification
[6] proposed stage-2 clarification to capture that the MN shall first perform a pre-analysis of the SCG Failure to determine if it is the node responsible for this failure.
Q8 what’s your view on the proposal?

	Company
	Comment

	Nokia
	The proposed stage-2 description is all right, but it depends if we use new procedures, or reuse existing Rel.15 signalling. So perhaps we could review the proposal once that is clarified.

	
	

	
	

	
	

	
	

	
	

	
	


4 Conclusion, Recommendations [if needed]

If needed
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