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Introduction

In last meeting, the SN change failure was captured in the solution description part of mobility optimization with FFS, this paper would like to discuss the details of the solution description for the SN change failure.

Discussion

Similar to the solution for the connection failure due to intra-system mobility, for SN change failure, three failure events can be defined as following: 

[Too late SN change] An SN change failure occurs after the UE has connected for a long period of time with the PSCell; the UE attempts to re-establish the radio link connection with a different PSCell.

[Too early SN change] An SN change failure occurs shortly after a successful SN change from a source PSCell to a target PSCell or a SN change failure occurs during the SN change procedure; the UE attempts to re-establish the radio link connection with the source PSCell.
[Wrong SN change] An SN change failure occurs shortly after a successful SN change from a source PSCell to a target PSCell or a SN change failure occurs during the SN change procedure; the UE attempts to re-establish the radio link connection with a PSCell other than the source PSCell and the target PSCell.
And their detection mechanism are defined as below:

[Too late SN change] 

There is no recent SN change for the UE prior to the SN change failure i.e. the UE reported timer is absent or larger than the configured threshold, e.g. Tstore_UE_cntxt.

[Too early SN change] 
There is a recent SN change for the UE prior to the SN change failure i.e. the UE reported timer is smaller than the configured threshold, e.g. Tstore_UE_cntxt, and the first re-establishment attempt PSCell/the PSCell UE attempts to re-connect is the PSCell that served the UE at the last SN change initialisation.
[Wrong SN change] 
There is a recent SN change for the UE prior to the SN change failure i.e. the UE reported timer is smaller than the configured threshold, e.g. Tstore_UE_cntxt, and the first re-establishment attempt PSCell/the PSCell UE attempts to re-connect is neither the PSCell that served the UE at the last SN change initialisation nor the PSCell that served the UE where the SN change failure happened or the PSCell that the SN change was initialized toward.
Proposal 1: Similar solution for the connection failure due to intra-system mobility is adopted for the SN change failure. 

Proposal 2: Three failure events of too late SN change, too early SN change and wrong SN change and their detection mechanisms are defined. 

For the implementation of the detection mechanism, the LTE based solution (RLF Indication, Handover Report procedures) can also be adopted, for example, using similar procedures, e.g., SCG Failure Indication, SN Change Report over EN-DC X2/Xn interface. Or reusing the general RLF Indication, Handover Report procedures to cover SN change failure cases.  For SCG Failure Information report in Uu interface, the current SCGFailureInformation message has been supported in TS38.331, further possible enhancements to the SCGFailureInformation message can be further discussed in the WI phase. 
Proposal 3: Take LTE solution as the start point, whether to define the new procedures or reusing the RLF Indication, Handover Report procedures for SN change failure cases needs to be evaluated and decided in WI phase.
3. Conclusion

It is proposed to approve the following proposals:

Proposal 1: Similar solution for the connection failure due to intra-system mobility is adopted for the SN change failure. 

Proposal 2: Three failure events of too late SN change, too early SN change and wrong SN change and their detection mechanisms are defined. 

Proposal 3: Take LTE solution as the start point, whether to define the new procedures or reusing the RLF Indication, Handover Report procedures for SN change failure cases needs to be evaluated and decided in WI phase.
The corresponding TP is provided as below. 
4. TP for TR 37.816

------------------------------------------

First change

------------------------------------------

5.3.2.4 

SN change failure in case of EN-DC, NGEN-DC, NE-DC and NR-DC (FFS)

In case of MR-DC, e.g. EN-DC, NGEN-DC, NE-DC and NR-DC, the SN can be configured with SRB3, and can trigger the SN change autonomously. According to the specification TS 37.340 [2], the SCG failure includes multiple causes of SCG RLF, SN change failure, SCG configuration failure, SCG RRC integrity check failure, etc. i.e. the SN change failure can be detected by the UE as one kind of SCG failure. During the period of SN change, the UE may suffer SN change failure due to unappropriate parameter setting of the triggering condition, e.g. too late SN change, too early SN change and wrong SN change (to another SN). 

Failure event definition:

[Too late SN change] An SN change failure occurs after the UE has connected for a long period of time with the PSCell; the UE attempts to re-establish the radio link connection with a different PSCell.

[Too early SN change] An SN change failure occurs shortly after a successful SN change from a source PSCell to a target PSCell or a SN change failure occurs during the SN change procedure; the UE attempts to re-establish the radio link connection with the source PSCell.
[Wrong SN change] An SN change failure occurs shortly after a successful SN change from a source PSCell to a target PSCell or a SN change failure occurs during the SN change procedure; the UE attempts to re-establish the radio link connection with a PSCell other than the source PSCell and the target PSCell.
Detection mechanism:
The detection solution enabled by the RLF Indication and HO Report procedures can be reused, the corresponding messages may be signalled between the MN and SN, and/or among the involved SNs.

[Too late SN change] 

There is no recent SN change for the UE prior to the SN change failure i.e. the UE reported timer is absent or larger than the configured threshold, e.g. Tstore_UE_cntxt.

[Too early SN change] 
There is a recent SN change for the UE prior to the SN change failure i.e. the UE reported timer is smaller than the configured threshold, e.g. Tstore_UE_cntxt, and the first re-establishment attempt PSCell/the PSCell UE attempts to re-connect is the PSCell that served the UE at the last SN change initialisation.
[Wrong SN change] 
There is a recent SN change for the UE prior to the SN change failure i.e. the UE reported timer is smaller than the configured threshold, e.g. Tstore_UE_cntxt, and the first re-establishment attempt PSCell/the PSCell UE attempts to re-connect is neither the PSCell that served the UE at the last SN change initialisation nor the PSCell that served the UE where the SN change failure happened or the PSCell that the SN change was initialized toward.
Impact to EN-DC X2/Xn interface:

SCG Failure Indication procedure which is used to provide UE SCG Failure Information from the en-gNB/NG-RAN node that collects the UE report to the last serving SN. 
SN Change Report procedure which is used to indicate the failure events in case of too early SN change or wrong SN change.

If there is no direct interface between the involved SNs, the MN may transfer the above messages towards the receiving SN.
Note1: Whether to define the new procedures or reusing the RLF Indication, Handover Report procedures for SN change failure cases needs to be evaluated and decided in WI phase.
Note2: The enhancement on UE SCG Failure Information report should be discussed in RAN2.

------------------------------------------

Next change
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5.3.3 
Conclusion

Detection of SN change failure is beneficial for mobility optimization. Three kinds of failure events: too late SN change, too early SN change and wrong SN change and the corresponding detection mechanisms are defined. Whether to define the new procedures or reusing the RLF Indication, Handover Report procedures for SN change failure cases needs to be evaluated and decided in WI phase.
------------------------------------------
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