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Abstract of the contribution: Supporting VCC for an emergency call has many complexities. This paper identifies many aspects of supporting VCC for emergency services and analyses them for three potential call models.

DISCUSSION

There is special handling of an emergency call in the CS domain as well as in the IMS domain. This is noted in existing specifications that support CS emergency calls as well as in 23.167. The IMS emergency services architecture in 23.167 differs from the basic IMS architecture in that it requires the emergency call to be handled entirely within the local/visited network without dependencies on the home network. Needless to say, 23.167 is not subscription based.

The VCC architecture in 23.206 follows the basic IMS architecture. Service (e.g., anchoring) is provided in the home network, the VCC service relies on a user’s subscription to VCC, and VCC is invoked via iFC.
We derive three potential call models by combining these architectures:

(1) The UE is in its home network and VCC for the emergency call is provided in the user’s home network.
(2) The UE is roaming and VCC for the emergency call is provided in the user’s home network.
(3) The UE is roaming and VCC for the emergency call is provided in the local/visited network.

The purpose of the table below is to identify aspects of the study and discuss each aspect for the three call models. 
	Aspect
	UE is home
anchor @home
	UE is roaming

	
	
	anchor @home
	anchor @visited

	Network’s knowledge of UE’s VCC capability

General – does the network need to know this, or should the network anchor a call without regard to UE capability?
	Subscription information available to the network anchoring the call.
	Subscription information available to the network anchoring the call.
	Can VCC subscription status be provided to the visited network?

Visited network does not need to know this if it anchors all calls, or if no call is anchored when roaming.

	UE’s knowledge of network’s VCC capability

General – does the UE need to know this?
	For non-emergency calls, UE assumes all calls are anchored if subscribed to VCC. UE assumes no call is anchored if not subscribed to VCC.

Does/should this apply to emerency calls?
	For non-emergency calls, UE assumes all calls are anchored if subscribed to VCC. UE assumes no call is anchored if not subscribed to VCC.

Does/should this apply to emerency calls?
	How can UE know whether network anchors @home or anchors @visited?

	UE’s assumption / knowledge that call is anchored 

General ‑ If call is not anchored, then DT attempt may establish an independent (2nd) emergency call.
	If call is not anchored, a DT attempt may establish an independent emergency call.
	If call is not anchored, a DT attempt may establish an independent emergency call.
	If call is not anchored, a DT attempt may establish an independent emergency call.

	VCC subscription also applied for emergency calls?
	Same as non-emergency; could access subscription info
	Same as non-emergency, could access subscription info
	If no subscription information is available to the roaming network, it cannot base its decision on VCC subscription status.

	VDI for CS->IMS domain transfer
VDN for IMS->CS domain transfer
	VDI – if UE uses same VDI as it uses for a non-emergency DT, IMS can know the DT is for emergency because it anchored the original CS emergency call.

VDN – if UE uses same VDN as it uses for a non-emergency DT, how will MSC know to handle the call as an emergency call?

How are call restrictions overcome for the DT attempt?
	VDI – if UE uses same VDI as it uses for a non-emergency DT, IMS can know the DT is for emergency because it anchored the original CS emergency call.

VDN – if UE uses same VDN as it uses for a non-emergency DT, how will MSC know to handle the call as an emergency call?

How are call restrictions overcome for the DT attempt?
	How does UE get VDI/VDN for visited network DT?

Can UE use normal emergency number (e.g., 112 or 911) for domain transfer? 

	CS origination - anchoring 
General – should CS originated emergency calls stay in CS mode and not attempt DT, especially for a roaming UE?
	How is call anchored since CAMEL is disabled during emergency call?

Are all calls anchored, or are no calls anchored?

Should all calls be routed to IMS for VCC subscription check to allow VCC subscription to guide anchoring?
	How is call anchored since CAMEL is disabled during emergency call?

Are all calls anchored, or are no calls anchored?

Should all calls be routed to IMS for VCC subscription check to allow VCC subscription to guide anchoring?
	How is call anchored since CAMEL is disabled during emergency call?

Are all calls anchored, or are no calls anchored?

How does UE get visited system’s VDI/VDN in CS mode?

	CS origination – IMS registration
	UE should perform IMS registration prior to DT if not already IMS registered.
	UE should perform IMS emergency registration prior to DT. 
	UE should perform IMS emergency registration prior to DT.

	Unauthenticated / Anonymous
	N/A 
	N/A
	Any information obtained during IMS Registration or IMS Emergency Registration is not available to the UE or to the network. 


We suggest this table be included in TR 23.826 in Section 5.1.
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