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1. Introduction

In RAN2#112e, RAN2 agreed to discuss a few enhancements such as

Successful handover report


Mobility history information enhancements


UL/DL coverage imbalanced
This contribution suggests way-forwards based on the above agreements.
Also, it introduces further enhancements on MCG failure Infromation.
2.
Discussion
2.1 Successful HO Report

In RAN2#112e, RAN3 sent a LS to RAN2, about Successful HO Report, and, RAN3 has also introduced the report in TR37.816 clause 5.3.2.5 (please see Appendix). In the TR, basic framework of Successful HO Report and potential information has been introduced. RAN2 can discuss it based on the survey in RAN3. 
It is assumed that the motivation of successful HO reporting is to check further information related to the successful HO for MRO because UE may experience any trouble even upon the successful HO. Actually, even the successful HO without any trouble can be a good example for MRO. The conceptual procedure of the successful HO reporting is given by the following figure. The source can configure the Successful HO Report with HO command (i.e. ReconfigurationWithSync). Since it would be less efficient for UE to always perform the Sucessful HO Report, the source can configure any triggering condition(s). The triggering conditions would make UEs to perform the Successful HO report on ‘bad HO’ or ‘good HO’ only. When HO has been successfully completed and the configured condition has met, UE can report the collected measurement results to the target, e.g. by using UE Information procedure.

Proposal 1: RAN2 discusses triggering conditions and retrieval procedure for Successful HO Report.
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Figure 1
Successful HO reporting
2.2 Mobility History Information Enhancements

In RAN2#112e, RAN2 agreed to investigate Mobility history information (MHI) enhancements. 
Current WID scope considers only EN-DC architecture option for MHI enhancement. There may or may not be much difference in other MR-DC options, but we should focus on EN-DC unless current WID scope is revised. 
Proposal 2: Confirm that mobility history information enhancements will be investigated in EN-DC only. 
A basic enhancement on MHI is that the UE will store SCG related MHI. Note that in both LTE and NR, the feature of legacy mobility history storage is optional and is not required to report this capability to the network. We think that same principle can be applied to MHI enhancements. 
Proposal 3: The feature of mobility history storage for MHI enhancements (e.g. SCG related MHI) is optional and UE is not required to report this capability. 
In order to retrieve SCG related MHI, we have 2 primary options: 
-           Option A: MN retrieves it but may forward it to SN
-           Option B: SN can retrieve it by itself
We think that Option B seems quite complex with huge specification impacts and is not really essential. 
Proposal 4: MN retrieves SCG related MHI from UE and forwards it to SN. SN is not allowed to retrieve SCG related MHI from UE.  
Legacy MHI availability flag can be included in Setup/ResumeComplete message. If MN is only allowed to retrieve legacy MHI and SCG related MHI from UE, there seems no need to introduce new MHI availability for SCG. We think that current MHI availability flag can be reused i.e. UE includes mobilityHistoryAvail flag in Setup/ResumeComplete message whenever legacy MHI and/or SCG related MHI is stored. 
Proposal 5: Do not introduce new MHI availability flag for SCG. UE includes the legacy MHI availability flag (e.g. mobilityHistoryAvail) in Setup/ResumeComplete message if any MHI is available. 
Currently, up to 16 visited cell information can be stored by UE. Note that UE does not discard it even after reporting but just removes the oldest entry if necessary. So, we think defining new IE (e.g. VisitedCellInfoListSCG) is a cleaner approach. 
Proposal 6: Define new IE (e.g. VisitedCellInfoListSCG) for MHI enhancements.
It would be good for UE to know whether MN supports MHI enhancements to decide whether to report SCG related MHI. Otherwise, UE reports it to MN unnecessarily. We think that one bit indicating cell support of SCG related MHI on broadcast signaling is beneficial/sufficient. If broadcast bit is set, UE additionally reports SCG related MHI on top of legacy MHI. 
Proposal 7: Introduce broadcast bit to indicate whether cell supports SCG related MHI or not. UE reports SCG related MHI if broadcast bit is set via UE information procedure.
One may argue that liking SCG related MHI to PCell MHI is useful to estimate the UE’s mobility state. But we think that if UE reports an unambiguous ID of PSCell as usual, there seems no real need to create such link. Note that we may also have mobility cases whether MN/PCell changes while SN/PSCell remains the same. If we create linkage, we may end up discussing how to report PSCell in such cases. Given that so far we have not really optimize the information reported per cell, we do not need to introduce linkage and UE reports full/unambiguous ID of PSCell (e.g. global cell identity or global cell identity + tracking area code). 
Proposal 8: UE stores SCG related MHI without linking it to PCell MHI (i.e. UE reports unambiguous ID (e.g. global cell id or global cell identity + tracking area code) of PSCell). 
2.3 UL/DL Coverage Imbalanced

In Rel-16 SON/MDT, RAN2 introduced a new field, noSuitableCellFound-r16 in RLF Report, in order to identify suitability check. If UE has found a suitable cell, it also means that the cell satisfies S-criteria. Therefore, it’s regarded as a DL availability.

	noSuitableCellFound

This field is set by the UE when the T311 expires.


On the other hand, UL/DL coverage imbalanced can be estimated with the following conditions:

· Max UE power is higher than P_max or

· P_compensation in S-criteria is not equal to zero

These conditions are related to UL availability. UE can evaluate the condition after RLF, and include a simple indicator in RLF Report, whenever the conditions have met.
Proposal 9: RAN2 discusses the following conditions so that the network can identify UL availability.
· Max UE power is higher than P_max or

· P_compensation in S-criteria is not equal to zero

2.4 MCG Failure Information

In Rel-16, Fast MCG Link Recovery has been specified, which intends to inform the network about an MCG failure the UE has experienced, and to request the consequent operation such as handover or release. Upon detecting MCG failure, UE transmits MCGFailureInformation via Split SRB (SRB1) or SRB3, and then starts T316. When Release or (inter-RAT) handover is initiated by network, the UE stops T316. Upon expiry of T316, re-establishment is initiated. The expiry of T316 means a Fast MCG Link Recovery failure. 
In Rel-16, the location information has been added in the SCGFailureInformation. For consistency, the location information can be also added into MCGFailureInformation. 

Proposal 10: A new indicator is introduced to indicate Fast MCG link recovery failure, into RLF report.

Proposal 11: Location info is also added into MCGFailureInformation as in SCGFailureInformation.
3. Conclusion
It is suggested that 
Proposal 1: RAN2 discusses triggering conditions and retrieval procedure for Successful HO Report.
Proposal 2: Confirm that mobility history information enhancements will be investigated in EN-DC only.
Proposal 3: The feature of mobility history storage for MHI enhancements (e.g. SCG related MHI) is optional and UE is not required to report this capability.
Proposal 4: MN retrieves SCG related MHI from UE and forwards it to SN. SN is not allowed to retrieve SCG related MHI from UE.
Proposal 5: Do not introduce new MHI availability flag for SCG. UE includes the legacy MHI availability flag (e.g. mobilityHistoryAvail) in Setup/ResumeComplete message if any MHI is available.
Proposal 6: Define new IE (e.g. VisitedCellInfoListSCG) for MHI enhancements.
Proposal 7: Introduce broadcast bit to indicate whether cell supports SCG related MHI or not. UE reports SCG related MHI if broadcast bit is set via UE information procedure.
Proposal 8: UE stores SCG related MHI without linking it to PCell MHI (i.e. UE reports unambiguous ID (e.g. global cell id or global cell identity + tracking area code) of PSCell).

Proposal 9: RAN2 discusses the following conditions so that the network can identify UL availability.
· Max UE power is higher than P_max or

· P_compensation in S-criteria is not equal to zero

Proposal 10: A new indicator is introduced to indicate Fast MCG link recovery failure, into RLF report.
Proposal 11: Location info is also added into MCGFailureInformation as in SCGFailureInformation.
4. Appendix
[RAN3’s view on Successful HO Report]
Captured from TR37.816

5.3.2.5 Successful HO Report

The MRO function in NR could be enhanced to provide a more robust mobility via reporting failure events observed during successful handovers. A solution to this problem is to configure the UE to compile a report associated to a successful handover comprising a set of measurements collected during the handover phase, i.e. measurement at the handover trigger, measurement at the end of handover execution or measurement after handover execution. The UE could be configured with triggering conditions to compile the Successful Handover Report, hence the report would be triggered only if the conditions are met. This limits UE reporting to relevant cases, such as underlying issues detected by RLM, or BFD detected upon a successful handover event.

The availability of a Successful Handover Report may be indicated by the Handover Complete message (RRCReconfigurationComplete) transmitted from UE to target NG-RAN node over RRC. The target NG-RAN node may fetch information of a successful handover report via UE Information Request/Response mechanism. In addition, the target NG-RAN node could then forward the Successful Handover Report to the source NR-RAN node to indicate failures experienced during a successful handover event. 

The information contained in the successful handover report may comprise:

-    RLM related information 

-     RLM related timers (e.g. T310, T312)

-     Measurements of reference signals used for RLM in terms of RSRP, RSRQ, SINR

-     RLC retransmission counter

-    Beam failure detection (BFD) related information

-     Detection indicators and counters (e.g. Qin and Qout indications)

-     Measurements of reference signals used in BFD in terms of RSRP, RSRQ, SINR

-    Handover related information

-     Measurements of the configured reference signals at the time of successful handover

-     SSB beam measurements

-     CSI-RS measurements

-     Handover related timers (e.g. T304)

-     Measurement period indication, i.e. measurements are collected at handover trigger, at the end of handover execution or just after handover execution

Upon reception of a Successful HO Report, the receiving node is able to analyse whether its mobility configuration needs adjustment. Such adjustments may result in changes of mobility configurations, such as changes of RLM configurations or changes of mobility thresholds between the source and the target. In addition, target NG RAN node, in the performed handover, may further optimize the dedicated RACH-beam resources based on the beam measurements reported upon successful handovers.
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