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1	Introduction
In this paper we propose clarifications and signalling requirements from the MRO solution description in TR 37.816 section 5.3.2.
2	Discussion
In study item phase RAN3 proposed to enable the gNB to detect and analyse the following scenarios:

· Connection failures due to mobility
· Inter-system handover from NG-RAN while NG-RAN coverage was sufficient for the service used by the UE
· Inter-system HO ping-pong from e.g. NG-RAN 
· SN change failure in case of EN-DC, NGEN-DC, NE-DC and NR-DC
· Handovers involving a failure event but eventually successful


Connection failures due to mobility
LTE describes two detection mechanisms. The first mechanism relies only on RRC reestablishment signalling and doesn’t require the UE to provide the UE RLF Report. The second mechanism is based on upload of the UE RLF Report, either directly following successful reestablishment, or e.g. after the UE reconnects following NAS recovery or later and then provides UE RLF report. We propose NG-RAN connection failure detection to be based on information provided in the UE RLF Report in line with the definition provided in TR 37.816.

Proposal 1: NG-RAN mobility optimization to be based on information provided in the UE RLF Report, no need to define connection failure events particularly for RRC reestablishment attempt without UE RLF Report available.

We have submitted an XnAP CR to this meeting in [1]. The CR is intended to enable detection as described above, taking into account e.g. the following guidance that was captured in TR 37.816:

· LTE should be taken as the baseline.
· Impact to Xn interface:
· Failure Indication message which is used to provide UE RLF Report from the NG-RAN node that collects the UE report to the last serving node.
· HO Report message which is used to indicate the failure events in case of too early HO or handover to wrong cell.
· To support MRO between gNB and ng-eNB, UE RLF Report could be provided via different RAT, i.e.NR RLF Report could be included in E-UTRAN UE ULInformationResponse message. Similarly, E-UTRAN RLF Report could also be included in NR ULInformationResponse message.
Proposal 2: Use XnAP CR submitted to this meeting in [1] as baseline CR for intra-system connection failures due to mobility.


Inter-system handover from NG-RAN while NG-RAN coverage was sufficient for the service used by the UE
This scenario is also known as "unnecessary HO to another RAT " and "too early inter-system HO without connection failure". For LTE, the problem is defined as follows in TS 36.300 clause 22.4.2.3:
-	UE is handed over from E-UTRAN to other RAT (e.g. GERAN or UTRAN) even though quality of the E-UTRAN coverage was sufficient for the service used by the UE. The handover may therefore be considered as unnecessary HO to another RAT (too early IRAT HO without connection failure).
Because in this stage 2 text GERAN and UTRAN are given as examples only, it may be preferable to update the problem definition in TS 36.300 so that handover from E-UTRAN to NG-RAN is explicitly excluded.

Proposal 3: Clarify in TS 36.300 that the "Unnecessary HO to another RAT" problem doesn’t include inter-system handover from E-UTRAN to NG-RAN.

[bookmark: _Hlk13215357]From signaling point of view, the solution for this problem involves provision of "coverage and quality condition information into the HANDOVER REQUIRED message in the Handover Preparation procedure" upon preparation of the inter-system handover, as well as a report message back to the source system (NG-RAN). 

In the legacy solution, the IRAT Measurement Configuration IE defined in TS 25.413 clause 9.2.1.96 provides the mentioned coverage and quality condition information within the HANDOVER REQUIRED message, based on a “source adapts to target” approach (E-UTRAN encodes information in destination of UTRAN within a UTRAN-defined IE. A similar approach may be chosen for the 5G solution, in which case the NG-RAN would encode information in destination of E-UTRAN within a E-UTRAN defined IE. That would lead to the definition of a IRAT Measurement Configuration IE in TS 36.413, carrying information about NR coverage.

Proposal 4: Define an IRAT Measurement Configuration IE in S1AP, carrying information about NR coverage.

For inter-RAT signaling, RAN3 decided to use a mechanism similar to the SON Configuration Transfer approach for TNL discovery of an NR cell for EN-DC when this cell is also connected to the AMF (for stand-alone operation). It therefore seems reasonable to use such mechanism also for inter-system signaling for MRO. 

Proposal 5: "Inter-RAT unnecessary HO report" to use mechanism similar to EN-DC SON Configuration Transfer.

Inter-system HO ping-pong from e.g. NG-RAN 
In LTE, inter-system HO ping-pong is detected within the E-UTRAN based on the UE History Information IE. Intra-system signaling (X2 HANDOVER REPORT message) may be used to provide information about the ping-pong scenario if the source eNB of the 1st inter-RAT handover is different than the target eNB of the 2nd inter-RAT handover.

In NG-RAN the UE History Information IE is already defined, and an Xn HANDOVER REPORT message is expected introduced in the present work item. Inter-system HO ping-pong can therefore use similar detection and signaling mechanisms as in E-UTRAN.

Proposal 6: For inter-system HO ping-pong from NG-RAN use the UE History Information IE for problem detection and Xn HANDOVER REPORT message for inter-gNB signaling.

XnAP impact for inter-system HO ping-pong detection is included in the XnAP CR [1].

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

 It was assumed during the study item that RLF Indication and HO Report procedures can be enhanced to cover this use case. This can be done in upcoming meetings when signaling for connection failures has been stabilized.

Proposal 7: Take the working assumption that RLF Indication and HO Report procedures can be enhanced to support SN change failure.

Handovers involving a failure event but eventually successful

This use case involves the generation of a report (Successful HO Report) in the UE for handovers that involved e.g. beam failure but eventually succeeded. This UE report may be uploaded to the target cell, and should then be transferred back to the source NG-RAN node. TR 37.816 doesn’t describe network signaling impact, however it seems straightforward to enhance the proposed Failure Indication procedure to convey the information back to the source NG-RAN node.
Proposal 8: Use the proposed XnAP Failure Indication procedure to convey Successful HO Report back to the source NG-RAN node.



3	Conclusion
We have made the following proposals:
Proposal 1: NG-RAN mobility optimization to be based on information provided in the UE RLF Report, no need to define connection failure events particularly for RRC reestablishment attempt without UE RLF Report available.
Proposal 2: Use XnAP CR submitted to this meeting in [1] as baseline CR for intra-system connection failures due to mobility.
Proposal 3: Clarify in TS 36.300 that the "Unnecessary HO to another RAT" problem doesn’t include inter-system handover from E-UTRAN to NG-RAN.

Proposal 4: Define an IRAT Measurement Configuration IE in S1AP, carrying information about NR coverage.

Proposal 5: "Inter-RAT unnecessary HO report" to use mechanism similar to EN-DC SON Configuration Transfer.

Proposal 6: For inter-system HO ping-pong from NG-RAN use the UE History Information IE for problem detection and Xn HANDOVER REPORT message for inter-gNB signaling.

Proposal 7: Take the working assumption that RLF Indication and HO Report procedures can be enhanced to support SN change failure.

[bookmark: _GoBack]Proposal 8: Use the proposed XnAP Failure Indication procedure to convey Successful HO Report back to the source NG-RAN node.
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