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Introduction
Based on the current procedure in TS 38.331 [1], if the handover from NR to E-UTRA fails, the UE will subsequently attempt to select a suitable E-UTRA cell or initiate the connection re-establishment procedure in NR. This procedure is not optimal for emergency services fallback in terms of latency.
In this paper, we discuss the issue of emergency services fallback handling and propose possible solutions.
Discussion
· IMS voice EPS fallback for emergency services triggered by the gNB
In Rel-15, after HO failure of mobility from NR to E-UTRA, the UE needs to revert to source NR configuration and initiate RRC reestablishment procedure. Considering if the HO to E-UTRA is triggered by EPS fallback, in which case the UE has to be handed over/redirected to E-UTRA after RRC reestablishment in NR, the latency can be reduced if the UE can directly search an E-UTRA cell to initiate RRC connection. This was the motivation for introducing an indication (i.e. voiceFallbackIndication) for EPS fallback of IMS voice under Rel-16 TEI. This indicator was introduced in the MobilityFromNRCommand message to allow the UE to be aware that the handover is for voice fallback [2]. Subsequently, the UE will first attempt to select a suitable E-UTRA cell, in case of failing from an inter-RAT handover. If no suitable E-UTRA cells are found, the UE then reverts back to NR.
Observation 1: In Rel-16 the voiceFallbackIndication was introduced to reduce the latency of failure recovery for EPS fallback triggered HO, by allowing the UE to search/select a suitable E-UTRA cell first instead of initiating NR RRC re-establishment upon HO failure.
In RAN2 #112 meeting [3], it was clarified that the voiceFallbackIndication is applicable to the emergency services which is in line with SA2 specification (clause 4.13.4.1 in TS 23.502 [4]). 
	[029] RAN2 confirms network is allowed to include voiceFallbackIndication-r16 in RRCRelease when triggers "EPS fallback for IMS voice" and QoS Flow establishment request for Emergency Services (No spec change is needed).



However, according to the procedural text in TS 38.331 clause 5.4.3.5, the UE can only search for suitable E-UTRA cells, which is valid for non-emergency service while would cause extra latency for emergency service. Actually, emergency calls can also be performed on acceptable cells supporting this feature (i.e. ims-EmergencySupport is broadcast in SIB1), and in case of HO failure, it is possible that there is an acceptable cell nearby the UE rather than a suitable cell. Therefore, it would be reasonable to allow the UE also to search for acceptable cells when there is ongoing emergency service during EPS fallback, which can increase the probability for the UE to perform emergency services in a faster manner, which is especially important for emergency services.
Observation 2: In case EPS fallback for emergency service fails, allowing the UE to search for acceptable cells in addition to suitable cells in EUTRA could increase the probability for the UE to find a cell for performing emergency services in a faster manner, which is especially important for emergency services.

Proposal 1: A UE is allowed to search for an acceptable E-UTRA cell (not only suitable cell) after HO failure if the HO is triggered by EPS fallback for emergency services.
An example of procedure modification for the proposed enhancement is presented below.
	Text proposal for TS 38.331 v17.1.0
5.4.3.5		Mobility from NR failure
The UE shall:
1>	if the UE does not succeed in establishing the connection to the target radio access technology:
2>	if the targetRAT-Type in the received MobilityFromNRCommand is set to eutra and the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA:
3>	store handover failure information in VarRLF-Report according to 5.3.10.5;
2>	if voiceFallbackIndication is included in the MobilityFromNRCommand message:
3>	attempt to select an E-UTRA cell:
4>	if a suitable E-UTRA cell is selected:; or
4> if an emergency service is ongoing and an acceptable E-UTRA cell which supports emergency calls is selected:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>	else:
5>	revert back to the configuration used in the source PCell;
5>	initiate the connection re-establishment procedure as specified in clause 5.3.7;
2>	else:
3>	revert back to the configuration used in the source PCell;
3>	initiate the connection re-establishment procedure as specified in clause 5.3.7;
……



· Emergency services fallback triggered by the UE
Apart from the above EPS fallback procedure for emergency services, there is another emergency services fallback procedure defined in SA2 specification (clause 4.13.4.2 in TS 23.502 [4]) named as emergency services fallback. The difference between EPS fallback and emergency service fallback is that the EPS fallback is decided and triggered by RAN based on the IMS QoS flow setup request from 5GC, while the emergency is decided and triggered by the UE itself by sending a service request indicating emergency fallback to 5GC. 
During the discussion for voiceFallbackIndication in RAN2 #112 meeting [3] and RAN2#113 meeting [5], it was clarified that the UE can be aware of the emergency fallback as this procedure is triggered by the UE itself, thus the voiceFallbackIndication is not needed in case of emergency services fallback. However, the procedural text of UE attempting to select an E-UTRA cell does not cover the case of emergency service fallback, which means in a similar case of handover failure, the UE has to revert back to NR and initiate the RRC re-establishment procedure. As the emergency service would always have the requirement of being performed as soon as possible, the mechanism is better to also cover the case of emergency services fallback. 
Observation 3: In case of the handover failure for emergency services fallback, the UE has to initiate RRC re-establishment procedure in NR, which cannot achieve the same performance of emergency calls via EPS fallback procedure.
As explained above, the UE today can already deduce it is an emergency service fallback. Therefore it is possible that the similar optimization of handling voice fallback can be applied, i.e. by allowing the UE to search for acceptable or suitable cells for emergency services rather than performing the RRC re-establishment.
Proposal 2: For emergency services fallback from NR to LTE, upon HO failure the UE is allowed to search for acceptable or suitable E-UTRA cells.
An example of procedure modification for the proposed enhancement is presented below.
	Text proposal for TS 38.331 v17.1.0
5.4.3.5		Mobility from NR failure
The UE shall:
1>	if the UE does not succeed in establishing the connection to the target radio access technology:
2>	if the targetRAT-Type in the received MobilityFromNRCommand is set to eutra and the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA:
3>	store handover failure information in VarRLF-Report according to 5.3.10.5;
2>	if voiceFallbackIndication is included in the MobilityFromNRCommand message:
3>	attempt to select an E-UTRA cell:
4>	if a suitable E-UTRA cell is selected:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>	else:
5>	revert back to the configuration used in the source PCell;
5>	initiate the connection re-establishment procedure as specified in clause 5.3.7;
2>	else:
3>	if the mobility from NR procedure is for emergency services fallback as specified in TS 23.502 [43]:
4> attempt to select an E-UTRA cell:
5> if a suitable or acceptable E-UTRA cell which supports emergency services is selected:
6> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
5> else:
6>	revert back to the configuration used in the source PCell;
6>	initiate the connection re-establishment procedure as specified in clause 5.3.7;
3>	else:
34>	revert back to the configuration used in the source PCell;
34>	initiate the connection re-establishment procedure as specified in clause 5.3.7;
……



The overall text proposal for the above enhancements is provided in Section 5.
Conclusion
[bookmark: OLE_LINK3]In this paper, we discuss the handling of emergency service fallback failure and propose solutions to reduce the corresponding latency for re-performing the emergency service. Observations and proposals are summarized below.
Observation 1: In Rel-16 the voiceFallbackIndication was introduced to reduce the latency of failure recovery for EPS fallback triggered HO, by allowing the UE to search/select a suitable E-UTRA cell first instead of initiating NR RRC re-establishment upon HO failure.
Observation 2: In case EPS fallback for emergency service fails, allowing the UE to search for acceptable cells in addition to suitable cells in EUTRA could increase the probability for the UE to find a cell for performing emergency services in a faster manner, which is especially important for emergency services.
Observation 3: In case of the handover failure for emergency services fallback, the UE has to initiate RRC re-establishment procedure in NR, which cannot achieve the same performance of emergency calls via EPS fallback procedure.
Proposal 1: A UE is allowed to search for an acceptable E-UTRA cell (not only suitable cell) after HO failure if the HO is triggered by EPS fallback for emergency services.
Proposal 2: For emergency services fallback from NR to LTE, upon HO failure the UE is allowed to search for acceptable or suitable E-UTRA cells.
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Text proposal for TS 38.331 v17.1.0
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[bookmark: _Toc60776864][bookmark: _Toc100929680]5.4.3.5			Mobility from NR failure
The UE shall:
1>	if the UE does not succeed in establishing the connection to the target radio access technology:
2>	if the targetRAT-Type in the received MobilityFromNRCommand is set to eutra and the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA:
3>	store handover failure information in VarRLF-Report according to 5.3.10.5;
2>	if voiceFallbackIndication is included in the MobilityFromNRCommand message:
3>	attempt to select an E-UTRA cell:
4>	if a suitable E-UTRA cell is selected:; or
4> if an emergency service is ongoing and an acceptable E-UTRA cell which supports emergency calls is selected:
5>	perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
4>	else:
5>	revert back to the configuration used in the source PCell;
5>	initiate the connection re-establishment procedure as specified in clause 5.3.7;
2>	else:
3>	if the mobility from NR procedure is for emergency services fallback as specified in TS 23.502 [43]:
4> attempt to select an E-UTRA cell:
5> if a suitable or acceptable E-UTRA cell which supports emergency services is selected:
6> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection failure';
5> else:
6>	revert back to the configuration used in the source PCell;
6>	initiate the connection re-establishment procedure as specified in clause 5.3.7;
3>	else:
34>	revert back to the configuration used in the source PCell;
34>	initiate the connection re-establishment procedure as specified in clause 5.3.7;
1>	else if the UE is unable to comply with any part of the configuration included in the MobilityFromNRCommand message; or
1>	if there is a protocol error in the inter RAT information included in the MobilityFromNRCommand message, causing the UE to fail the procedure according to the specifications applicable for the target RAT:
2>	if the targetRAT-Type in the received MobilityFromNRCommand is set to eutra and the UE supports Radio Link Failure Report for Inter-RAT MRO EUTRA:
3>	store handover failure information in VarRLF-Report according to 5.3.10.5;
2>	revert back to the configuration used in the source PCell;
2>	initiate the connection re-establishment procedure as specified in clause 5.3.7.
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