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1. Introduction
The Rel-17 SON objectives [1] include: 
- Support of data collection for SON features, including, MRO for MR-DC SCG failure scenario, and MRO enhancement for inter-system handover voice fallback,
· Specification of the UE reporting necessary to enhance the mobility parameter tuning [RAN2]
· Specification of the inter-node information exchange, including possible enhancements to interfaces    
[RAN3]




In this contribution, we discuss MRO enhancement for inter-system handover voice fallback and give our proposals.
2. Discussion
In case source NG-RAN decides handover UE to an E-UTRA cell due to voice fallback but handover failure or RLF occurs after successful handover, the voice fallback indication can be added in the RLF report. Based on this indication, network is able to know that the handover from NR cell to E-UTRAN cell is due to voice fallback rather than bad signal quality in NR cells. 
However, there are only too early and too late inter-system handover have the RLF report in R16. For too late, UE does not know voice fallback because RLF occurs before it receives handover command with voice fallback indication. For too early, it only supports the handover from E-UTRAN node to NG-RAN node as below.
· Too Early or Too Late inter-system handover: 	
Inter-system Too Late Handover: an RLF occurs after the UE has stayed in a cell belonging to an NG-RAN node for a long period of time; the UE attempts to re-connect to a cell belonging to an E-UTRAN node.
Inter-system Too Early Handover: an RLF occurs shortly after a successful handover from a cell belonging to an E-UTRAN node to a target cell belonging to an NG-RAN node; the UE attempts to re-connect to the source cell or to another cell belonging to an E-UTRAN node [2].
[bookmark: _GoBack]We should discuss whether to support Inter-system Too Early Handover from NG-RAN node to E-UTRAN node first for voice fallback and whether to consider handover failure case. 
Proposal 1: RAN3 discusses whether to support Inter-system Too Early Handover from NG-RAN node to E-UTRAN node including both handover failure and RLF occurs after a successful handover for voice fallback scenario first.
If proposal 1 is agreeable, from RAN3 perspective, the inter-system voice fallback indication needs to be introduced in Xn/NG in case the UE attempts to re-connect to the source cell or to another cell belonging to an NG-RAN node. 
Proposal 2: Introduce inter-system voice fallback indication in Xn/NG if proposal 1is supported.
· In Rel-16, RAN3 supports another two scenarios for inter-system handover without RLF report: 
· Inter-system unnecessary handover: UE is handed over from NR to E-UTRAN even though quality of the NR coverage was sufficient for the service used by the UE. The handover may therefore be considered as unnecessary HO to another system (i.e. EPS) (too early inter-system HO without connection failure).
· Inter-system ping-pong: A UE is handed over from a cell in a source system (e.g. 5GS) to a cell in a target system different from the source system (e.g. EPS), then within a predefined limited time the UE is handed over back to a cell in the source system, while the coverage of the source system was sufficient for the service used by the UE. The event may occur more than once.
It can be found that the four scenarios above are per system rather than per cell. In R18, we could extend the scenario to consider the optimization of the selection of E-UTRAN cell in inter-system handover i.e., per cell optimization in inter-system handover. For example, gNB1 decides handover UE to E-UTRAN cell1 but RLF occurs in E-UTRAN cell1 after successful handover or handover failure. After that, UE connects to E-UTRAN cell2. The gNB1 can be optimized to choose E-UTRAN cell2 first in the sequence inter-system handover. 
Proposal 3: RAN3 discusses whether to support the optimization of the selection of E-UTRAN cell in inter-system voice fallback.
One of an issue to support the optimization of the selection of E-UTRAN cell in inter-system voice fallback is that which RAT is used to record RLF report e.g., NR or E-UTRA, and how to transfer the RLF report between E-UTRA and NR. It relates explicit transfer of RLF report content or conveys RLF report in a container. This issue also needs to be discussed in RAN3 if we agrees to support the optimization of the selection of E-UTRAN cell in inter-system voice fallback..
Proposal 4: RAN3 needs to discuss the RAT of RLF report and how to transfer the RLF report between E-UTRA and NR if proposal 3 is supported.
3. Conclusion
Proposal 1: RAN3 discusses whether to support Inter-system Too Early Handover from NG-RAN node to E-UTRAN node for voice fallback scenario first.
Proposal 2: Introduce inter-system voice fallback indication in Xn/NG if proposal 1 is supported.
Proposal 3: RAN3 discusses whether to support the optimization of the selection of E-UTRAN cell in inter-system voice fallback.
Proposal 4: RAN3 needs to discuss the RAT of RLF report and how to transfer the RLF report between E-UTRA and NR if proposal 3 is supported.
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