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1. Introduction
During the last meetings, RAN WG2 discussed how the latency for the EPS Fallback to VoLTE for the voice service could be reduced. The provided documents in [R2-2202818, R2-2202505, R2-2202791nn] and corresponding E-Mail Discussion in [AT117-e][074][TEI17] EPS Fallback] proposed several optimisations for MO and MT cases where the UE is inside NR coverage and would like to establish a Voice Call using IMS system.
In light of the LS Response from SA2 S2-2203590, the intention of this paper is to focus on another mechanism to help in reduction of the Voice call setup time and minimisation of the “handover” failure rate.

2. Discussion
With EPS fallback, the MT setup of the IMS voice call involves several steps:
· Establishment of SRBs
· Execution of all the task associated with the security
· Establishment of QCI5 / 5QI5 data radio bearer for IMS signalling
· Configuration of measurements (with no RAN knowledge that establishment of a voice bearer is about to happen).
· IMS signalling between IMS sub-system and UE
· The CN Establishment of the QCI1/5QI1 Bearer towards the gNB, configuration of measurements of LTE cells, measurement reports, the redirection/Handover command has to be finalized and only after the redirection/handover to LTE can be triggered

As per the table in R2-2202791 the legacy delays before starting handover/redirection procedure might be around at least 1 second, depending on conditions in the NW.
· Table 1: latency reduction of voice setup from the calling party perspective
	[bookmark: _Hlk90561545]Step
	Legacy procedure 

	UE triggers RRC setup/resume connection
	0ms

	Idle/inactive UE setup/resume connection with gNB and gNB triggers EPS/Fallback
	~250ms

	UE receive measurement configuration; UE performs measurement and reports the results in RRC_CONNECTED.
	~600ms

	[bookmark: _Hlk92465354]Handover/redirection and TAU
	~300ms for handover +TAU

	
	~1300ms for redirection+TAU

	Wait for the caller response and finish the procedure 
	~1s caller and callee in parallel

	
	
	
	



As it can be seen already from R2-2202791, the time the UE would require performing the measurements is about 600 ms if not much longer and if the UE would like to provide high quality measurements, it might be even seconds.
A procedure is needed to speed up this process, but also take into consideration battery life time of the UE into account and the security requirements.
In the past, RAN WG2 standardized early measurement procedure, which allows the gNB to ask the UE in “RRC Release” to continue to measure some frequencies in idle mode for a certain time period. In recent RAN 2 meetings, some companies have expressed concern about the UE power consumption associated with this procedure.
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As it can be seen from the above, the UE can be triggered to measure a particular NR or UTRAN Frequency after RRC Release between 10 sec to 5 minutes and to provide them to the NW. This introduction was done as part of logged MDT measurements discussion in Rel 16.
For the case of Voice Call Establishment in NR, this might not work, as the voice call might be established hours after the last connection was released and the measurements logged as per RRCRelease would not be valid anymore, but (as the ‘centre frequencies’ of LTE bands tend to be the same over wide geographic areas) in principle, the list of frequencies supplied by the last connected gNB could be used to reduced measurement time for the voice Call establishment once the UE received paging.
To avoid UEs being paged by “randomly generated IP packets’, most HPLMNs are using Firewalls and/or IPv4 NATs. Hence, most of the paging received today in NR is for voice calls or MT-SMS and therefore we think that it would be sensible to allow the UEs to start LTE measurements once paging is received using the information in RRC Release, or on the carrier frequencies for EPS/RAT Fallback in SIB (subject to agreement as per R2-2202791) that the UE receives on the Broadcast Channel.
For MO calls, the UE could start doing LTE measurements (e.g. using the list of frequencies received in the last RRC Release) when the UE anticipates that an MO call might be going to be made, e.g. when the user opens the Phone Application on the handset.
The duration of such measurements does not need to be long, we consider at most 2 second is sufficient, but could be left to UE implementation. Hence the real-world impact on smartphone power consumption is expected to be minimal.
[bookmark: _Toc37231962][bookmark: _Toc46502019][bookmark: _Toc51971367][bookmark: _Toc52551350][bookmark: _Toc90589877]The proposed changes would require clarification in 38.300 (Stage 2), e.g. the following text might be introduced to 38.300 clause 9.2.4:
“Network may request the UE to measure NR and/or E-UTRA carriers in RRC_IDLE or RRC_INACTIVE via system information or via dedicated measurement configuration in RRCRelease. If the UE was configured to perform measurements of NR and/or E-UTRA carriers while in RRC_IDLE or in RRC_INACTIVE, it may provide an indication of the availability of corresponding measurement results to the gNB in the RRCSetupComplete message. The network may request the UE to report those measurements after security activation. The request for the measurements can be sent by the network immediately after transmitting the Security Mode Command (i.e. before the reception of the Security Mode Complete from the UE).
If the UE was configured to perform measurements of NR and/or E-UTRA carriers while in RRC_INACTIVE, the gNB can request the UE to provide corresponding measurement results in the RRCResume message and then the UE can include the available measurement results in the RRCResumeComplete message. Alternatively, the UE may provide an indication of the availability of the measurement results to the gNB in the RRCResumeComplete message and the gNB can then request the UE to provide these measurement results.”
While in RRC_IDLE or INACTIVE State the UE might start idle mode measurements on the frequencies indicated in the last received RRCRelease either upon receiving a paging for MT case or after user intervention for MO case.
Alternatively, if carrier frequencies for EPS/RAT Fallback in SIB is introduced:
While in RRC_IDLE or INACTIVE State the UE might start idle mode measurements on the frequencies indicated in carrier frequencies for EPS/RAT Fallback in SIB either upon receiving a paging for MT case or after user intervention for MO case.

1. Conclusion:
Proposal 1:

It is proposed to discuss and agree that the UE can start Idle Mode measurements once paging message is received using the frequencies which are indicated on in RRC Release or in the broadcast information for reselection associated with EPS Fallback on SIB.

For MO calls, the UE can use implementation specific mechanisms to start measuring LTE frequencies indicated in RRC Release before the measurement configuration is received from the network. 
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