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1. Introduction
In the last meeting, [1] and [2] proposed additional measurements for EPS Fallback and load Distribution. Unfortunately, companies can’t reach a consensus on these two issues. 
In this contribution, we will discuss the issues of IMS voice based on EPS Fallback/RAT Fallback and load Distribution, and will give common solutions on the issues.
2. Discussion
2.1 [bookmark: _Hlk57910421]General Issues in EPS/RAT Fallback Procedure and load distribution
1. 
2. 
2.1. 
3. 
4. 
4.1. 
NG-RAN decides to trigger EPS Fallback or RAT Fallback taking account of the indication from AMF(i.e. Redirection for EPS fallback), gNB’s capability(e.g. NG-RAN supports handover or redirection to E-UTRAN connected to 5GC, or NG-RAN supports EPS fallback for IMS voice) and UE’s capability(e.g., UE supports IMS voice over EPS Fallback, or E-UTRAN via 5GC, or NR and so on) when it receives the request to set up QoS flow for IMS voice. 
From the analysis in [1], the latency of the IMS voice setup from the calling perspective based on the EPS Fallback is around 2s to 4s. And the main aspects which impact the latency of EPS Fallback contains measurement configuration and report, EPS Fallback methods and whether caller and callee perform EPS fallback in parallel or in series.
[bookmark: _Hlk78807106]Observation 1: There are three main aspects to impact the latency of EPS fallback 
A) Measurement configuration and report, i.e., radio quality and Number of LTE frequency
B) EPS fallback methods, i.e. handover or redirection, 
C) Procedure of EPS fallback in parallel or in series for caller and callee.
Besides, when NW doesn’t have the measurement result from UE, it may perform EPS/RAT Fallback based on blind redirection, which may result in a longer delay.
[bookmark: _Hlk78627221][bookmark: _Hlk78807151]Observation 2: The LTE frequency measurement configuration is only done after RRC connection setup, UE may not report measurement results in time due to radio quality and the Number of LTE frequencies, which leads to blind redirection procedure and results in a longer delay.
According to [2], UE can’t benefit from load distribution at the initial phase of the RRC connection and before it applies the load distribution, there is a delay since the UE has to take some time to perform measurement. It’s expected that load distribution can be applied to UE as soon as possible to improve the user experience.
Observation 3: UE can’t benefit from load distribution at the initial phase of the RRC connection.
Based on the above, some enhancement solutions to reduce the call latency of EPS/RAT Fallback and help UE can enjoy load distribution as early as possible are in need to prevent the degradation of user experience and improve the throughput. 
2.2 [bookmark: OLE_LINK9][bookmark: OLE_LINK8][bookmark: _Hlk59547845]Early Measurement Configuration 
It can be observed that the measurement results for EPS/RAT Fallback and load distribution are expected to be acquired as early as possible. And in the last meeting, [1] and [2] proposed a potential enhancement that UE may perform measurements in idle/inactive state, and report the stored valid measurements result to assist the cell selection in NG-RAN when NG-RAN triggers EPS/RAT Fallback or when performing load distribution. However, some companies had concerns on the measurement accuracy of idle/inactive measurement. 
Considering the carrier frequencies and cells to be measured are configured by network and when UE has finished measurement on these frequencies and cells, it can know all the measurement results of neighbour cells. From our perspective, though the measurement results for a cell is different between measuring in RRC_IDLE and in RRC_CONNECTED, there is no possibility that the order of measurement results among these cells will change. Therefore, early measurement for EPS/RAT Fallback based on redirection is current since UE anyway try to find the best cell on the target frequency. Regarding early measurement for EPS/RAT Fallback based on handover and Load distribution, we think there is no influence since UE will report all measurement results and the Network determines which cell to be chosen. 
In summary, from the technical analysis perspective, the performance of EPS/RAT Fallback and Load distribution based on early measurement can be guaranteed. 
Proposal 1:  The performance of EPS/RAT Fallback and load distribution based on early measurement can be guaranteed.
There are some open issues regarding early measurement for EPS/RAT Fallback and/or load distribution compared to the current idle/inactive measurement for MR-DC.
Issue1: The measurement configurations and report configurations/mechanisms
Considering the measurement configurations and storage/report configurations/mechanisms have already been introduced in current idle/inactive measurement, whether it can be reused directly or introducing new mechanisms and/or parameters for EPS/RAT Fallback and/or load distribution should be discussed. Nextly, we will give our analysis from the following aspects.
1) measurement objects: There is some associated information in SIB11 and SIB3 to SIB5. 
2)  The principle on how to derive and store the measurement results: i.e, the format of measurement result and the applicable cells for storage/report, e.g. only the measure result in the cells whose measurement results are above the threshold (in the following (3) aspects) will be stored.
3)  Report threshold and method: SIB11 includes the threshold for report. Besides, in current mechanisms, UE can indicate to Network that UE has available idle/inactive measurement result in RRCSetupComplete or RRCResumeComplete message. The Network requests the idle/inactive measurement result in RRCResume or UEInformationRequest message, and UE response in RRCResume or UEInformationResponse information.
4) The update of idle/inactive measurement configuration: in the current mechanism, the UE will update the idle/inactive measurement configuration upon selecting a cell when entering RRC_IDLE or RRC_INACTIVE from RRC_CONNECTE or RRC_INACTIVE; or upon update of system information.
5) The validity area and validity timer: when UE exits the validity area, or when the UE receives RRCSetup, RRCResume, RRCRelease with idle/inactive measurement configuration, the UE will stop the validity timer. And when UE receive RRCRelease with measIdleDuration, the UE will start the validity timer. 
To keep things simple, the configurations or principles for EPS/RAT Fallback and/or load distribution should reuse legacy as much as possible. From our perspective, the aspects above don’t require introducing new configurations or mechanisms, the legacy can be reused directly. For example, for the measurement objects, we think when the network supports idle/inactive measurement for load distribution or EPS/RAT Fallback, it will configure SIB11 to include the suitable carriers for EPS/RAT Fallback and load distribution and for the threshold, we don’t see the need to introduce a dedicated threshold for EPS/RAT Fallback.
As for the validity timer and validity area, it can be reused directly for early measurement for load distribution and EPS/RAT Fallback for simplicity. However, since we are discussing some enhancements on paging, we think it’s a good way to make early measurement for EPS/RAT Fallback not follow the validity area and validity timer, and when UE has the requirement, e.g. it receives a paging with cause as “voice” it can start perform idle/inactive measurement for EPS/RAT Fallback. 
[bookmark: _Hlk82111621]Proposal 2:  Reusing the existing early measurement configurations and procedures for EPS/RAT Fallback and load distribution as much as possible. Some enhancements can ffs.
Issue 2: The indication of idle/inactive measurement for EPS/RAT Fallback and load distribution
[bookmark: _Hlk82177288]In current idle/inactive measurement, only the UE supports NE-DC between the serving carrier and the carrier frequency which will be measured can perform/report idle/inactive measurement on the carrier frequency, and SIB1 has to contain the idleModeMeasurementsEUTRAN and idleModeMeasurementsNR at the same time, the meaning of the field is:
idleModeMeasurementsEUTRA
This field indicates that a UE that is configured for EUTRA idle/inactive measurements shall perform the measurements while camping in this cell and report availability of these measurements when establishing or resuming a connection in this cell. If absent, a UE is not required to perform EUTRA idle/inactive measurements.
idleModeMeasurementsNR
This field indicates that a UE that is configured for NR idle/inactive measurements shall perform the measurements while camping in this cell and report availability of these measurements when establishing or resuming a connection in this cell. If absent, a UE is not required to perform NR idle/inactive measurements.
There are some options to determine whether and how the UE determines to perform idle/inactive measurement for EPS/RAT Fallback and/or load distribution:
· Option1: Introducing separate indications for EPS/RAT Fallback(indication1) and load distribution(indication2) in SIB1, and when the UE which supports early measurement for EPS/RAT Fallback receives indication1 or the UE which supports early measurement for load distribution receives indication2 can perform early measurement and report the availability.
· Option2: No need for a new indication in SIB, the UE which supports early measurement for EPS/RAT Fallback or load distribution can perform the measurement and reports the availability if the SIB1 contains idleModeMeasurementsEUTRAN and/or idleModeMeasurementsNR.
Besides, for power saving purpose, we can additionally add indications on whehter the carrier frequency can be used for EPS/RAT Fallback and load distribution.
In Option 1, UE supporting early measurment for EPS/RAT Fallback receives the corresponding indications on early measurement for EPS/RAT Fallback from the gNB may perform early measurement for EPS/RAT Fallback; and UE supporting early measurment for load distribution receives the corresponding indications on early measurement for Load distribution will perform measurement for load distribution. 
[bookmark: _Hlk82111635][bookmark: _Hlk78627497]For Option 2, UE supporting early measurment for EPS/RAT Fallback receives idleModeMeasurementsEUTRAN from the gNB, it can perform measurements; and UE supporting early measurment for load distribution receives idleModeMeasurementsEUTRAN and idleModeMeasurementsNR can perform measurement for load distribution.
Both options can work well, and we think option 1 is clearer for UE while option 2 is eaiser.
Proposal 3: Introducing new separate indications for idle/inactive measurement for EPS/RAT Fallback and load distribution.
Proposal 4: Introducing indications on carrier frequency for idle/inactive measurement for EPS/RAT Fallback and load distribution to indicate whether the carrier can be used for EPS/RAT Fallback and load distribution.
Issue 3: The indication for measurement result report
As we have mentioned in issue 1, three aspects involved the indication for UE report, i.e., UE optionally reports its availability of idle/inactive measurement result, Network requests idle/inactive measurement results and UE report the idle/inactive measurement results. In the current specification, the related signalling is as follow:
	
idleMeasAvailable
Indication that the UE has idle/inactive measurement report available.
idleModeMeasurementReq
This field indicates that the UE shall report the idle/inactive measurement information, if available, to the network in the UEInformationResponse/ RRCResumeComplete message.  
[bookmark: _Toc60777270][bookmark: _Toc68015210]MeasResultIdleEUTRA
The IE MeasResultIdleEUTRA covers the E-UTRA measurement results performed in RRC_IDLE and RRC_INACTIVE.
MeasResultIdleNR
The IE MeasResultIdleNR covers the NR measurement results performed in RRC_IDLE and RRC_INACTIVE.


We think the legacy signalling for availability report or measurement request can be reused. Of course, introducing new signallings for measurement result reports or requests to indicate whether the measurement results is for Load distribution or EPS/RAT Fallback is also reasonable to better distinguish which idle/inactive measurement result is available or requested.
Otherwise, if there is no new/separate indication for issue2, i.e., no indications in SIB1 or carrier frequency, at least the availability of idle/inactive measurement results should be different from legacy. 
Proposal 5: Legacy configuration and procedure for report of idle/inactive measurement can be reused directly. 
3. Conclusion
In this paper, we discuss the latency of EPS Fallback. Based on the discussion, we have the following observations and proposals:
Observation 1: There are three main aspects to impact the latency of EPS fallback 
A) Measurement configuration and report, i.e., radio quality and Number of LTE frequency
B) EPS fallback methods, i.e. handover or redirection, 
C) Performance of EPS fallback in parallel or in series for caller and callee.
Observation 2: The LTE frequency measurement configuration is only done after RRC connection setup, UE may not report measurement results in time due to radio quality and Number of LTE frequencies, which leads to blind redirection procedure and results in a longer delay.
Observation 3: UE can’t benefit from load distribution at the initial phase of the RRC connection.
Proposal 1:  The performance of EPS/RAT Fallback and load distribution based on early measurement can be guaranteed.
Proposal 2: Reusing the existing early measurement configurations and procedures for EPS/RAT Fallback and load distribution as much as possible. Some enhancements can ffs.
Proposal 3: Introducing new separate indications for idle/inactive measurement for EPS/RAT Fallback and load distribution.
Proposal 4: Introducing indications on carrier frequency for idle/inactive measurement for EPS/RAT Fallback and load distribution to indicate whether the carrier can be used for EPS/RAT Fallback and load distribution.
Proposal 5: Legacy configuration and procedure for report of idle/inactive measurement can be reused directly. 
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