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Introduction
To support Voice over NR, a solution is needed to ensure emergency calls can be successfully handled by network.  This can be either natively over NR or through fallback to LTE.
This document discusses what needs to be supported in NR RAN specifications to support Emergency calls over standalone NR.
Discussion
SA2 has agreed on emergency call support for NR SA.  According to SA2, AMF will indicate to the UE whether Emergency services is supported.  SA2 has defined the conditions under which AMF can set that.  A UE is hence aware whether to originate emergency services in NR cell or not.  This indication is valid for the CN registered area and hence the RAN must also provide support for Emergency calls for the CN registered area.  
As indicated in SA2 TS 23.501, AMF can indicate support of Emergency call even if it not supported in the current cell provided the call also be handed over or re-directed to another cell that supports Emergency services.  This could be an LTE cell connected to 5GC or EPC.
When the LTE cell is connected to 5GC, the call is handed over to the LTE cell and re-direction is not used (see text from TS23.502 in AnnexB; note that the text in Annex A from TS 23.501 has not been updated to be in line with S 23.502).    
While this requires gNB to initiate a HO based on Emergency services set up, there is no impact on the UE.   
If handover is not supported to EPC, AMF can use re-direction to LTE connected to EPC.   As discussed above, re-direction to 5GC is not needed for purposes of Emergency call itself.  
However, RAN2 has already agreed to support re-direction to EPC and 5GC some time ago (3GPP TSG-RAN WG2 NR Ad Hoc, Spokane, USA, 17th – 19th January 2017): 
7    Release with redirection is supported between NR and LTE (both directions, and both connected to NG Core and EPC). 
The text proposal for this is proposed in a related document R2-1802962.
Observation #1: No additional standardisation work is needed in RAN2 to support normal Emergency call and Emergency call fallback.  
SIMless emergency calls
Indication from the AMF of Emergency call support can only be used for UEs attached to the network.  SIMless UEs that perform Emergency Attach for Emergency services need to be told about support in NR using broadcast information since it needs to be known before UE attempts emergency attach.  As in LTE, it is hence necessary to indicate SIMless emergency call support in NR. Null algorithms also need to be supported.
Proposal #1:  As in LTE, a broadcast bit is defined in RMSI to indicate support of SIMless emergency calls in NR cell and NULL security algorithms are supported in NR.
 
Summary and proposals
The document looked at supporting emergency calls over Standalone NR.  The following observation and proposal were made.
Observation #1: No additional standardisation work is needed in RAN2 to support normal Emergency call and Emergency call fallback.  
Proposal #1:  As in LTE, a broadcast bit is defined in RMSI to indicate support of SIMless emergency calls in NR cell and NULL security algorithms are supported in NR.
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5.16.4.11	Emergency services fallback
In order to support various deployment scenarios for obtaining Emergency Services, the UE and 5GC may support the mechanism to direct or redirect the UE either towards E-UTRA connected to 5GC (RAT fallback) when only NR does not support Emergency Services or towards EPS (E-UTRAN connected to EPC System fallback) when the 5GC does not support Emergency Services.
Following principles apply for Emergency Services Fallback:
-	If the AMF indicates support for Emergency services using fallback in the Registration Accept message, then in order to initiate Emergency Service, normally registered UE supporting Emergency Services fallback shall initiate a Service Request with Service Type set to Emergency as defined in TS 23.502 [3] clause 4.13.4.1.
-	AMF uses the Service Type Indication within the Service Request to redirect the UE towards the appropriate RAT/System. The 5GS may, for emergency services, trigger one of the following procedures:
-	Redirection to EPS.
-	Redirection to E-UTRA connected to 5GC.
-	After receiving the Service Request for Emergency Fallback, the AMF triggers N2 procedure resulting in either CONNECTED state mobility (Handover procedure) or IDLE state mobility (redirection) to either E-UTRA/5GC or to E-UTRAN/EPC depending on factors such as N26 availability, network configuration and radio conditions.
Annex B: Text from TS23.502 (for information)
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The call flow in Figure 4.13.5.2-1 describes the procedure for emergency services fallback.


Figure 4.13.4.2-1: Emergency services fallback
1.	UE camps on E-UTRA or NR cell in the 5GS (in either CM_IDLE or CM_CONNECTED state).
2.	UE has a pending IMS emergency session request (e.g. voice) from the upper layers.
3.	If the AMF has indicated support for emergency services using fallback via the Registration Accept message for the current RAT, the UE sends a Service Request message indicating that it requires emergency services fallback.
4.	5GC triggers a request for Emergency services fallback by executing an NG-AP procedure in which it indicates to NG-RAN that this is a fallback for emergency services.
5.	One of the following takes place:
5a.	NG-RAN initiates handover to a 5GC-connected E-UTRAN cell.
5b. NG-RAN initiates handover or redirection to EPS.
6.	After handover to the target cell the UE establishes a PDU Session / PDN connection for IMS emergency services and performs the IMS procedures for establishment of an IMS emergency session (e.g. voice) as defined in TS 23.167 [28].
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