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1	Introduction	
A Rel-18 WI “Further Enhancement of Data Collection for SON_MDT in NR standalone and MR-DC WI” was first approved at RAN #94 meeting and updated at RAN #96 meeting in [1]. 
One of the objectives is related to inter-system voice fallback as below,
- 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 provide an analysis on the scenarios and further identify the potential specification impact to enable SON optimization for voice fallback. 
2	Discussion
2.1 Scenarios
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Voice over NR with EPS Fallback includes an additional mobility trigger by which the UE falls back from NR to LTE during call establishment. This may be needed, e.g., in case not all feature for voice over NR are implemented in the UE or in case of temporary lack of radio resources in NR.
EPS fallback is an additional mobility trigger for improving voice KPIs. EPS Fallback enables UE to use the 5GC with NR, but RAN may trigger moving the UE LTE connected to EPC during call establishment. The reason for moving the UE to LTE can be, depending on the operator deployment and policy:
· Temporarily lack of radio resources in NR for voice
· The UE is in area where NR in 5GS is not upgraded and tuned for voice
· Prior to all needed voice features are in place in the UE.
A UE, connected to NR that tries to establish a voice connection, may perform an EPS fallback at call setup, triggered by the attempt to establish the Quality-of-Service (QoS) flow for voice media in NR.
At the attempt to establish the QoS flow for the voice media over NR during call set-up, the NG-RAN rejects the QoS flow setup towards the SMF with an indication that mobility is in progress. The NG-RAN may trigger one of the following procedures depending on UE capabilities, N26 availability, network configuration and radio conditions:

· Release with redirect (Redirection to EPS)
· Inter-system handover (Handover to EPS)
In regarding to the WID objective, MRO enhancement for inter-system handover voice fallback, it is clear that the SON optimization for inter-system handover voice fallback will be considered, however, whether release with redirect will be considered is still not clear.
Proposal 1: To decide whether both release with redirect and inter-system handover for voice fallback are considered for SON optimization.
2.2 	Potential standard impacts
In this section, we focus on the scenario of inter-system voice fall back to analyze the potential MRO enhancement.
Inter-system handover from 5GS to EPS are mainly due to two reasons, coverage or voice services. The criteria and network configurations/parameters are different for handover for coverage and handover for voice service.
· Handover for coverage: When a UE establishes a radio bearer, the gNB sends the UE the measurement configuration message containing A2 measurement configurations, based on which the UE performs measurements. If the gNB receives A2 measurement reports, it delivers inter-RAT B2 measurement and A1 measurement configurations. When UE reports event B2, gNB can trigger the inter-RAT HO, After receiving A1 measurement reports, the gNodeB stops inter-RAT handover measurements.
· Handover for Voice Service: When the UE establishes a Voice Flow (5QI=1) and the bearer policy of the voice service is carried on the LTE network, the gNB rejects the setup of the Voice Flow and instructs the UE to perform B1 measurements. After receiving B1 measurement reports from the UE, the gNB finds the qualified LTE cell according to the PCI carried in the B1 measurement reports.
In the previous releases, it has been specified SON solutions for MRO based on coverage, the problems are defined as follows:
-	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.
It is observed that neither of above two connection failures is involved for voice fallback scenario, since:
· UE will not encounter RLF in NG-RAN for voice fallback, so too late handover will not happen in NG-RAN. 
· Current Inter-system/ Too Early Handover only covers the handover from E-UTRAN to NG-RAN, and the handover from NG-RAN to E-UTRAN is not supported.
Observation 1: Failure of voice fallback is not involved in existing two connections failure scenarios (Inter-system/ Too Late Handover, Inter-system/ Too Early Handover).
Therefore, to support the RLF enhancement for voice fallback, it is deserve to discuss whether a new scenario that an RLF occurs shortly after a successful handover from a cell belonging to an NG-RAN node to a target cell belonging to an E-UTRAN node due to voice fallback should be introduced. 
Proposal 2: RAN3 to discuss whether to introduce a new scenario that an RLF occurs shortly after a successful handover from a cell belonging to an NG-RAN node to a target cell belonging to an E-UTRAN node due to voice fallback.
On the other hand, in case of handover for coverage, when HOF or RLF occurs during the handover for inter-system voice fallback, inter-RAT RLF report is generated and reported to the network. When the network receives the RLF report, it could analyse the potential root causes and adjust the corresponding parameters. However, the network configurations/parameters can be different for handover for coverage and handover for voice fallback. The network actions upon receiving the RLF report should be differentiated for handover based on coverage and handover based on voice service, otherwise, the parameters may be wrongly adjusted. The network should be aware of the trigger of the handover, coverage or voice fallback via UE reporting. This can be further checked with RAN2.
Observation 2: The failure due to inter-system handover for voice fallback and handover for coverage and network actions upon receiving the RLF report are different.
Proposal 3: The network should be aware of the trigger of the inter-system handover, i.e., due to coverage or voice fallback, via UE reporting, e.g., an indication in the RLF report.
3	Conclusion
In this contribution, we provide an analysis on the scenarios and further identify the potential specification impact to enable SON optimization for voice fallback. The following observations and proposals are made,
Observation 1: Failure of voice fallback is not involved in existing two connections failure scenarios (Inter-system/ Too Late Handover, Inter-system/ Too Early Handover).
Observation 2: The failure due to inter-system handover for voice fallback and handover for coverage and network actions upon receiving the RLF report are different.
Proposal 1: To decide whether both release with redirect and inter-system handover for voice fallback are considered for SON optimization.
Proposal 2: RAN3 to discuss whether to introduce a new scenario that an RLF occurs shortly after a successful handover from a cell belonging to an NG-RAN node to a target cell belonging to an E-UTRAN node due to voice fallback.
Proposal 3: The network should be aware of the trigger of the inter-system handover, i.e., due to coverage or voice fallback, via UE reporting, e.g., an indication in the RLF report.
4	Reference
[1] 	RP-221825, “New WID on Further Enhancement of Data Collection for SON_MDT in NR standalone and MR-DC”, CMCC


3

