3GPP TSG-RAN WG3 Meeting #109-e	R3-204977
E-meeting, 17 – 28 August, 2020	


Agenda item:	10.2.1.6
Source:	Nokia, Nokia Shanghai Bell
Title:	Detection of wrong SN change
Document for:	Discussion
1	Introduction
[bookmark: _GoBack]In SON for NR WI in Rel.16, discussion on MRO for SN change started, but has not been completed. This contribution discusses further MRO for the SN change failure including an MRO solution for SN change failure in case of EN-DC, i.e. without direct interface between the SNs.
2	Discussion
In TR 37.816 [1], it is stated the RLF Indication and HO Report procedures can be reused for MRO of the SN change failure. The corresponding messages may be signalled between the MN and SN, and/or among the involved SNs.
The following statements about SGC failures must be considered [2]:
· Upon SCG failure the UE suspends SCG transmissions for all radio bearers and reports the SCG Failure Information to the MN, instead of triggering re-establishment.
· [bookmark: _Hlk45295134]In all SCG failure cases, the UE maintains the current measurement configurations from both the MN and the SN and the UE continues measurements based on configuration from the MN and the SN if possible. The SN measurements configured to be routed via the MN will continue to be reported after the SCG failure.
· [bookmark: _Hlk32251515]The UE includes in the SCG Failure Information message the measurement results available according to current measurement configuration of both the MN and the SN. The MN handles the SCG Failure Information message and may decide to keep, change, or release the SN/SCG.
In all the cases, the measurement results according to the SN configuration and the SCG failure type may be forwarded to the old SN and/or to the new SN.
Observation 1: In contrast to MCG failure or standalone failure scenarios that are leading to RLF and reestablishment attempts, in case of SCG failures, the UE remains connected with the MN and the MN receives the SCG Failure Information containing the UE’s measurements up to the moment of sending this message.
A comparison of the SN change related procedures [2] shows that these are very similar, regardless whether the SN change is initiated by the SN or MN. In all cases the MN coordinates the change from the source SN to the target SN.
Observation 2: Information with respect to SN change may be available at both, the MN and the SNs, i.e. the MN and the SNs can know of an ongoing or of successfully completed SN change.
The classic MRO could identify 3 scenarios: too late HO, too early HO and a HO to wrong cell. Similar scenarios (and failure causes) can be identified in case of MRO for SN Change:
1. Failures due to too late SN change: the UE loses connection with the SN after it was already staying for a long time in that SN.
2. Failures due to too early SN change: an SCG failure occurs shortly after a successful SN change from a source SN to a target SN or a SN change failure occurs during the SN change procedure
3. Failures due to change to wrong SN: an SCG failure occurs shortly after a successful SN change from a source SN to a target SN or a SN change failure occurs during the SN change procedure
In the case of a too late SN change (1) both MN and SN failed to initiate a SN Change. Therefore, it may be beneficial to send a message, e.g. SN Change Failure Report message to the SN to allow for parameter optimization at the SN, too. This message shall include the root cause “too late SN change” and the available measurements as reported by the UE with the SGC Failure Information message. This is shown in Figure 1 of the Annex.
For MN initiated SN change it is quite obvious that the MRO root cause analysis for SN change failures is performed at the MN.
For SN initiated SN change two alternatives can be discussed:
· In section 2.1 we discuss the situation when the MRO analysis is done at the MN.
· In section 2.2 we discuss the situation when the MRO analysis is done at the SN.
2.1	MRO analysis is performed at the MN
As already stated by above observations the 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 a Handover Report like message, e.g. the message SN Change Failure 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. Figures 1 to 3 of the Annex show examples for different SN Change failures with MRO analysis performed by the MN.
2.2	MRO analysis is performed at the SNs
In this section the same failure situations are handled as in the previous section. The difference is that the MRO root cause analysis is left to the SNs. The MN sends a failure indication message, e.g. SN Change Failure Indication to the SN that was serving the UE when the failure occurred. This message contains the measurements received by the MN with the SCG Failure Information message from the UE. The SN performs root cause analysis and if it recognizes that a source SN was the originator of the problem then it sends a Handover Report like message, e.g. SN Change Failure Report via MN to that source SN. The message contains the  root cause and the measurements received with the SN Change Failure Indication message to allow parameter optimization. 
To enable proper root cause analysis and for routing the SN Change Failure Report message to the source SN at the MN the target SN needs to know and provide corresponding information about the source SN. The MN may provide this information to the target SN using the SN/SgNB Reconfiguration Complete message.  Figures 4 and 5 of the Annex shows examples for different SN Change failures with MRO analysis performed by the SN.
2.3	Conclusions
The following conclusions can be made for MRO handling of the SN change failure:
Due to the fact of receiving SGC failure information from the UE and due to knowing about previously successfully completed SN changes the MN is already in the position to perform MRO root cause analysis for the SN change failure:
1. In case of a MN initiated SN change all the failure analysis and possible amendment of the setting is done in the MN. Therefore, neither an RLF Indication like message nor a HO Report like message are needed.
2. In case of SN initiated SN change (executed or expected) the signalling is different depending on whether MRO analysis is done at the MN or at the SNs
a. In case the MRO analysis is done by the MN the MN identifies the SN which may needs to optimize the parameters for SN change using a Handover Report like message, e.g. SN Change Failure Indicatation. 
b. In case the MRO analysis is done by the SNs the MN forwards the measurements to the currently serving SN using existing mechanism for reporting S-RLF, or a new message similar to the RLF Indication message, e.g. SN Change Failure Indication. 
If the SN node receiving the indication recognizes that there was a successful SN Change a short time ago then it  should inform the source SN about the problem. Since there is no direct signalling between the SNs, this indication must be sent via the MN. It can be a new procedure, e.g. a SN Change Failure Report message, containing root cause and measurements to the source SN.
3	Proposals
Following the conclusion, we have 3 proposals:
Proposal 1: An RLF Indication like message is needed for scenarios where the MN does not perform MRO root cause analysis after or while SN initiated SN change and just forwards the received measurements to the currently serving SN.
Proposal 2: Introduce a Handover Report like message for informing about the result of root cause analysis and to allow optimizing the triggers of the SN initiated SN Change.
Proposal 3: RAN3 to discuss if the new procedures needed to implement proposals 1 and 2 above can be a single procedure with e.g. choice structure.
4	References
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5	Annex


Figure 1: MRO handling for failures due to too late SN change triggering


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.


Figure 3: 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 MN.


Figure 4: MRO handling for the SN Change failure while a SN initiated SN change is ongoing in case root cause analysis is performed by the SN.


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.
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