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Abstract of the contribution: Proposes adding an informational field to NAS indicating that this PLMN supports additional RATs that support EM calling.
Discussion

Current definition for EM calling provides two indicators via NAS to the UE that are utilized by UE’s when registering with a network to ensure that UE’s expecting support for emergency calls (“PS Voice Support” and “Emergency Service Support”), can make them when required by a user.  Nothing in the current 5G specifications define the behaviour when the emergency call fails to be established, although existing specifications (TS 23.167) expect the UE to re-attempt the emergency call over a different access network.  For LTE where a UE could be in a “combined attached” state, specific instructions for how and when the UE would transition to CS mode were defined; however, in the 5G environment there are many more combinations of possible radio access types, & connected states, and furthermore local regulations may be different.
To assist the UE in its decision making of how and where to make emergency re-attempts it is proposed that an additional parameter be communicated in the NAS signalling to the UE during registration that indicates the network has additional RAT types that support emergency calling.  This may then be used to assist the UE in determining how it attempts to select an alternative access network for the emergency call if the initial attempt via the connected network fails.  It is not proposed to standardize the UE behaviour on how to utilize this indicator, just provide the signalling to the UE so that implementation specific features can be triggered according to operator requirements and local regulations.
Additionally, for single connected UEs to 5GC, if PS voice service is supported but EM calling is not supported the UE will need to perform a unauthenticated EM call, unlike the similar state for EPC where an authenticated CS call can be made.  Therefore a note is added to highlight this situation. 

Proposal
It is proposed to make the following changes to TR 23.501

***Start Changes***

5.16.4
Emergency services

5.16.4.1
Introduction

Emergency services are provided to support IMS emergency sessions. Emergency services refers to functionalities provided by the serving network when the network is configured to support emergency services. Emergency services are provided to normal registered or emergency registered UEs and depending on local regulation, to UEs that are in limited service state. Receiving emergency services in limited service state does not require a valid subscription. Depending on local regulation and an operator's policy, the network may allow or reject an emergency registration request for UEs that have been identified to be in limited service state. Four different behaviours of emergency services as identified in TS 23.401 [26] clause 4.3.12.1 is supported.

To provide emergency services, the AMF is configured with Emergency Configuration Data that are applied to emergency services that are established by an AMF based on request from the UE. The AMF Emergency Configuration Data contain the Emergency DNN which is used to derive an SMF, or the AMF Emergency Configuration Data may also contain the statically configured SMF for the Emergency DNN. The SMF may also store Emergency Configuration Data that contains statically configured UPF information for the Emergency DNN.

UEs that are in limited service state, as specified in TS 23.122 [17], initiate the Registration procedure by indicating that the registration is to receive emergency services, referred to as emergency registration. Also, UEs that had registered for normal services and do not have emergency PDU sessions established and the UE is subject to mobility restriction in the present area or RAT (e.g. because of restricted tracking area) shall initiate Emergency Registration procedure. Based on local regulation, the network supporting emergency services for UEs in limited service state provides emergency services to these UE, regardless whether the UE can be authenticated, has roaming or mobility restrictions or a valid subscription. For emergency services, other than eCall over IMS, the UEs in limited service state determine that the cell supports emergency services over NG-RAN from a broadcast indicator in AS. Emergency calls for eCall Over IMS are only performed if the UE has a UICC.

UE is considered to be emergency registered if it is in limited service state and it has only PDU sessions for emergency services.

A serving network shall provide an Access Stratum broadcast indication to UEs as to whether eCall Over IMS is supported. A UE that is not in limited service state determines that the cell supports eCall Over IMS using the broadcast indicator for eCall over IMS.

NOTE 1:
The Access Stratum broadcast indicator is determined according to operator policies and minimally indicates that the PLMN, or all of the PLMNs in the case of network sharing, and at least one emergency center or PSAP to which an eCall Over IMS can be routed, support eCall Over IMS.

A UE in limited service state determines that the cell supports eCall Over IMS using both the broadcast indicator for support of emergency services over NG-RAN and the broadcast indicator for eCall over IMS.

NOTE 2:
The broadcast indicator for eCall Over IMS does not indicate whether UEs in limited service state are supported. So, the broadcast indicator for support of emergency services over NG-RAN that indicates limited service state support needs to be applied in addition.

For a UE that is Emergency Registered, if it is unauthenticated the security context is not set up on UE.

UEs that camp normally on a cell and in RM-DEREGISTERED state, (i.e. without any conditions that result in limited service state), initiate the normal initial registration procedure. Upon successful normal registration (i.e. not emergency registration), such UEs initiate the UE Requested PDU session establishment procedure to receive emergency services. The UEs that camp normally on a cell are informed that the PLMN supports emergency services over 5G-AN from the Emergency Service Support indicator in the Attach and TAU procedures.  The UEs are also informed in the same Attach and TAU procedures if the PLMN supports other RAT types that support emergency services; this information may be used by the UE to optimize the “fallback” behaviour if an emergency call attempt fails.
Editor's note:
How emergency services will be supported for non-3GPP access is FFS.

NOTE 3:
The Emergency Service Support indicator in the Registration procedures does not indicate support for eCall Over IMS.
NOTE 4: 
For single connected mode, if EM service is not supported, but PS Voice service is supported the UE will need to perform an EM attach for any EM call; hence all EM calls will be unauthenticated. 
For a UE that is Emergency Registered, normal PLMN selection principles apply after the end of the IMS emergency session.

For emergency services, there is no support for inter PLMN mobility thus there is a risk of service disruption due to failed inter PLMN mobility attempts.

The UE shall set the RRC establishment cause to emergency as defined in TS 38.331 [28] when it requests an RRC connection in relation to an emergency session.

When a PLMN supports IMS and emergency services:

-
all AMFs in that PLMN shall have the capability to support emergency services.
-
at least one SMF shall have this capability.
***Next Change***

5.16.4.11
Emergency services fallback
In order to support various deployment scenarios, the 5G System supports mechanism to direct or redirect the UE either towards E-UTRA (RAT fallback) or towards EPS (System fallback) for obtaining emergency services.
NOTE:
A UE may utilize the information received during the attach or TAU procedures, that alternate RATs of this PLMN support Emergency service, to guide the fallback to the RATs of the PLMN it is connected to, according to local regulation and operator requirements.
***End of Changes***
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