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1
Introduction

Good progress was made to support of SON for SN change failure at last RAN3#114e meeting. The agreements and the open issues were captured as below.
	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.

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

No ambiguity in SCG failure cases.

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.
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.


This paper discusses the open issues. Based on the analysis, the proposals and TPs were provided.
2
Discussion
2.1
Whether the same signaling flow should be used for Pre-R17 and R17 UE
For Rel-17 UE, the UE will include the following information in SCGFailureInformation:

1) CGI of the Source PSCell: the source PSCell of the last SN change. The source PSCell could be E-UTRA cell or NR cell. 
2) CGI of the Failed PSCell: the PSCell in which SCG failure is detected or the target PSCell of the failed PScell change. The Failed PSCell could be E-UTRA cell or NR cell.
3) timeSCGFailure: the time elapsed since the last PSCell change initialization until SCG failure.

4) connectionFailureType: radio link failure or SN change failure.
5)    random-access related information set by the PSCell

So based on the CGI of the Source PSCell and CGI of the Failured PSCell, the MN will know whether the last serving SN triggered an intra-SN PSCell change without MN involvement. I.e. the MN didn’t trigger an intra-SN PSCell change but the CGI of the Source PSCell and CGI of the Failured PSCell are both in the last serving SN. 

So for R17 UE, the MN will forward the SCGFailureInformation to the SN initiating the last PSCell change or the last serving SN in case of two late SN change. If there is intra-SN PSCell change, the last serving SN is also the SN initiating the last PSCell change. The following agreement achieved before are still valid.

	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).


Observation 1: The signalling flow for R17 UE
a1:    MN has initial analysis to identify the node that caused the failure
If it is the MN, the MN corrects own configuration. The procedure ends
a2-1:  If it is the SN which triggered the last SN change (inter SN change or intra-SN change), the MN forwards the SCGFailureInformation to the source SN.

a2-2:  If it is the last serving SN, the MN forwards the SCGFailureInformation to the last serving SN.

For Pre-R17 UE, the MN doesn’t know whether there is intra-SN PSCell change, so the MN always forward the SCGFailureInformation to the last serving SN. If the problem was brought by the last serving SN e.g. intra-SN PSCell change failure or too late handover, the last serving SN is responsible to derive the needed correction. No further message is needed. If the problem was not brought by the last serving SN, the last serving SN sends a second message to the MN. The MN identify the node that caused the failure using the UE context in the MN. This is in line with the agreement at last RAN3#114-e meeting.
	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.


Observation 2: The signalling flow for Pre-R17 UE


b1:  MN always forward SCG failure report to last serving SN.




If the failure is brought by the last serving SN, the procedure ends.

b2-1:   If the problem is introduced by the last serving SN, the procedure ends.

b2-2:  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
b3:  MN has analysis to identify the node that caused the failure

b4:  If it is the SN which triggered the last SN change, the MN forwards the SCGFailureInformation to the source SN.

Based on above analysis, we can see that the signalling flow for R17 UE and Pre-R17 UE are different.
Observation 3: The signalling flows for R17 UE and Pre-R17 UE are different.

Even though the signalling flows are different, the same class 2 procedure can be used for step a2-1, a2-2, b1, b4. The second class 2 procedure can be used for step b2-2.

Observation 4: Two class 2 procedure are enough to cover both R17 UE and Pre-R17 UE. 1 class 2 procedure is used for step step a2-1, a2-2, b1, b4. The second class 2 procedure can be used for step b2-2.
Proposal 1: Define two class 2 procedures to cover both R17 UE and Pre-17 UE.


1 class 2 procedure is from MN to the source SN or last serving SN to forward SCGFailureInformation.




 The second class 2 procedure is from the last serving SN to the MN.
From MN to the source SN or the last serving SN, the message could be SCG Failure Information Report.

From the last serving SN t to the MN, the message could be SCG Failure Information Transfer.

Proposal 2: From MN to the source SN or the last serving SN, the message is SCG Failure Information Report. From the last serving SN t to the MN, the message is SCG Failure Information Transfer.

The detailed IEs in the two procedure will be discussed in 2.3.
2.2
Whether the source SN may have no UE context when the source SN performs MRO.
At RAN3#113-e meeting, RAN3 agreed
	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


According to SN change procedure in TS37.340, the source SN releases the UE context at step 16. It’s possible that the source SN may keep the UE context in implementation. But we cannot design the SON feature based on certain implementation. 
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Figure 10.5.2-1: SN change procedure - MN initiated
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
Observation 5: The source SN may have no UE context when the source SN performs MRO.
2.3
The IEs in the Xn messages
New IEs in the SCG Failure Information Report from MN to the source SN or the last serving SN:
As discussed in 2.2, the source SN may have released the UE context in case of SN initiated SN change procedure. The source SN have no idea how to associate the SCG failure information with the configurations related to SN change decision. A mechanism is needed to associate the SCG failure information with the configuration related to SN change decision in this case.
Three options were discussed so far: SN mobility information, S-NG-RAN node UE XnAP ID, M-NG-RAN node UE XnAP ID. 

For SN mobility information, similar to Mobility Information in handover procedure, the source SN generates SN Mobility information and transmit it to the MN. When the MN forwards SCGFailureInformation to the source SN, the MN transmit it back to the source SN. It can be used to associate SCG failure information with the configurations related to SN change decision in source SN, no matter the UE context is released in source SN or not. 

For S-NG-RAN node UE XnAP ID, M-NG-RAN node UE XnAP ID, if source SN keeps the UE context, the UE IDs can be used to associate SCG failure information with the configurations related to SN change decision. But if source SN has released UE context, it cannot work. 

So SN mobility information is better than UE IDs.   

From the source SN to the MN, the information can be included in S-NODE CHANGE REQUIRED.
Proposal 3:
 Add SN Mobility Information in S-NODE CHANGE REQUIRED message.

Proposal 4:
 Add SN Mobility Information in SCG Failure Information Report message from MN to the source SN or the last serving SN.

In case of SN initiated SN change, MN has to decide which mode should SCG failure information be forwarded to. For example, for Too late PSCell change, the MN forwards the SCG failure information to the last serving SN; for Too early PSCell change or PSCell change to wrong PSCell, the MN forwards SCG failure information to the SN which triggered the PSCell change.
It means MN must perform initial analysis for the SCG failure type. In other words, the initial analysis on the failure type is unavoidable. 

In the last meeting, most companies agreed to introduce the failure type in the new Xn message. A few companies argued source SN can conclude the failure type by itself. We don't object to the opinion. But if MN performing initial analysis on failure type is unavoidable, it’s helpful to include the failure type in the new Xn message. 
So we propose to add the failure type.

Similarly, it will be beneficial that MN provides a suitable PSCell to source SN. 

Proposal 5:
Add Failure Type of PSCell Change and Suitable PSCell CGI in SCG Failure Information Report message from MN to the source SN or the last serving SN. 

The following two IEs were already agreed before. So these two IEs should be included.
b)
Source PSCell CGI, if avaliable in MN

c)
Failed PSCell CGI, if available in MN 

New IEs in the SCG Failure Information Transfer from the last serving SN to the MN:
Besides SCGFailureInformation which is from the UE, other information in the received SCG Failure Information Notification message are from the MN. Therefore, there is no need to transfer those information back to the MN.

Observation 6: Besides SCGFailureInformation, no other information is needed in the SCG Failure Information Transfer message from the last serving SN to the MN
3
Conclusions
This paper discussed the open issues for PSCell change failure. We have the following observation and proposals. The TP for TS38.423 is provide in [2]. It is proposed to agree the proposals and the TP in [2].

Observation 1: The signalling flow for R17 UE

a1:    MN has initial analysis to identify the node that caused the failure

If it is the MN, the MN corrects own configuration. The procedure ends

a2-1:  If it is the SN which triggered the last SN change (inter SN change or intra-SN change), the MN forwards the SCGFailureInformation to the source SN.

a2-2:  If it is the last serving SN, the MN forwards the SCGFailureInformation to the last serving SN.

Observation 2: The signalling flow for Pre-R17 UE



b1:  MN always forward SCG failure report to last serving SN.




If the failure is brought by the last serving SN, the procedure ends.

b2-1:   If the problem is introduced by the last serving SN, the procedure ends.

b2-2:  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
b3:  MN has analysis to identify the node that caused the failure

b4:  If it is the SN which triggered the last SN change, the MN forwards the SCGFailureInformation to the source SN.

Observation 3: The signalling flows for R17 UE and Pre-R17 UE are different.

Observation 4: Two class 2 procedure are enough to cover both R17 UE and Pre-R17 UE. 1 class 2 procedure is used for step step a2-1, a2-2, b1, b4. The second class 2 procedure can be used for step b2-2.
Proposal 1: Define two class 2 procedures to cover both R17 UE and Pre-17 UE.


1 class 2 procedure is from MN to the source SN or last serving SN to forward SCGFailureInformation.




 The second class 2 procedure is from the last serving SN to the MN.

Proposal 2: From MN to the source SN or the last serving SN, the message is SCG Failure Information Report. From the last serving SN t to the MN, the message is SCG Failure Information Transfer.

Observation 5: The source SN may have no UE context when the source SN performs MRO.
Proposal 3:
 Add SN Mobility Information in S-NODE CHANGE REQUIRED message.

Proposal 4:
 Add SN Mobility Information in SCG Failure Information Report message from MN to the source SN or the last serving SN.

Proposal 5:
Add Failure Type of PSCell Change and Suitable PSCell CGI in SCG Failure Information Report message from MN to the source SN or the last serving SN. 

Observation 6: Besides SCGFailureInformation, no other information is needed in the SCG Failure Information Transfer message from the last serving SN to the MN
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