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Abstract of the contribution: This contribution proposes to agree on the set of criteria for VCC for IMS Emergency based on what is already documented in TR 23.826 and what has been discussed in recent SA2 meetings.
Discussion:

In an attempt to agree on a solution in the Release 9 timeframe, use the following assumptions to help define the evaluation criteria for each architectural option, based upon discussions are currently happening in SA1 and discussions that have occurred so far in SA1 and SA2.
1. Only allow the support of IMS to CS session continuity for Emergency calls to satisfy the minimal requirement stated in section 4.1 of TR 23.826. 

2. No support of transitioning of emergency calls from CS to IMS for cases of CS originated calls and hand-back of calls originated in IMS.

3. VCC for emergency shall only be for emergency shall only be attempted for intra-operator transitions (where IMS and CS core operators are the same). 
4. UE shall not attempt to perform transfer of an emergency call if it is not certain the relevant capabilities are supported by the network (covers UICC-less case also).
The following criteria should be used to compare the architectural options:
1. The degree to which the solution minimizes the impact to existing CS core and IMS network elements (e.g., IMS core elements, MSC Server)
2. The capabilities that each architectural option provides that are required for the solution (e.g. location continuity, priority of calls)
Proposal:

Add the following section to the Evaluation section in TR 23.826:

***** Begin New Text *****

X
Evaluation
Use the following assumptions to help define the evaluation criteria for each architectural option to agree on a solution in the Release 9 timeframe.
1. Only allow the support of IMS to CS session continuity for Emergency calls to satisfy the minimal requirement stated in section 4.1 of TR 23.826. 

2. No support of transitioning of emergency calls from CS to IMS for cases of CS originated calls and hand-back of calls originated in IMS.

3. VCC for emergency shall only be for emergency shall only be attempted for intra-operator transitions (where IMS and CS core operators are the same). 
4. UE shall not attempt to perform transfer of an emergency call if it is not certain the relevant capabilities are supported by the network (covers UICC-less case also).
The following criteria should be used to compare the architectural options:
1. The degree to which the solution minimizes the impact to existing CS core and IMS network elements (e.g., IMS core elements, MSC Server)
2. The capabilities that each architectural option provides that are required for the solution (e.g. location continuity, priority of calls)

Table X.1 defines the comparison criteria for each architectural option which covers capabilities and impacts.
Table X.2 highlights the functionality implemented by each component for each architectural option. 

	Comparison criteria 
	Priority
	Alt 1
	Alt 2
	Alt 3
	Alt 4

	List of new and existing components impacted
	
	E-SCC-AS, MSC, E-CSCF, LRF
	E-SCC-AS, MSC, GMLC, LRF, E-CSCF
	E-SCC-AS, MSC, LRF, E-CSCF
	E-SCC-AS, MSC, E-CSCF, LRF

	Impacts to the MSC
	
	MSC changes required to route the emergency request using the STN once emergency call procedures have been invoked at the MSC.

Solution can exist without changes to the MSC but it means that priority and location update cannot be supported.

Architecture allows for use of enhanced MSC server and standard MSC server
	Multiple options. Impacts depend on the option chosen. 

Procedure A requires no modifications as it resembles basic VCC, but cannot support priority or location update.

Procedure B can exist in two forms (i.e. send Emergency Setup or Normal Setup) but requires the MSC to be aware of VCC. DTAP/MSC changes are required to indicate capability for VCC and a DT indication. MAP changes required to insert DT indication in MAP-SLR. Changes required to route the emergency request using the STN once emergency call procedures have been invoked at the MSC.
	Requires that the MSC be aware of VCC, so that request sent to E-SCC-AS rather than regular GMLC. 

Requires MSC to ensure that non-emergency SLRs are not sent to the E-SCC-AS. 

Documents an approach of the E-RUA acting as a transit for all MAP-SLRs that are not for VCC users or are not related to Emergency.
	Functionally similar to an ICS Enhanced MSC, but requires support for IMS Emergency Registration and necessary procedures to route to an E-CSCF in the visited IMS. 

	Impacts to the GMLC
	
	None
	GMLC is made “VCC-aware”. GMLC allocates IMRN/VDN and returns it in the ESRK parameter. GMLC made aware of a request for DT. GMLC interacts with LRF when GMLC receives MAP-SLR to make it aware of the DT request. GMLC may be a shared resource.
	None. However, when PSAP requests location information from the LRF, the GMLC will have to implement a “one-time-query” using CS-MT-LR to obtain location information.
	None.

	Impacts to the LRF
	
	None
	LRF is made VCC-aware (records that a DT has taken place and subsequently updates LRF to use CS location server to obtain location information). LRF may have to act as a GMLC and support the CS-MT-LR procedure
	LRF is made VCC-aware (records that a DT has taken place and subsequently updates LRF to use CS location server to obtain location information).
	None

	Impacts to the E-CSCF
	
	If selective anchoring required, E-CSCF may need to ensure that not all requests are sent to the E-SCC-AS for anchoring/domain transfer.
	Same as Alt-1.
	Same as Alt-1.
	Same as Alt-1.

	Impacts to the MGCF
	
	ESRK/ESRD passed into IAM (Generic Digits) and inter-worked into PIDF-LO in the INVITE.
	Information about the access, MSC address and cell-id included in IAM and inter-worked into P-visited-network-id, P-access-network-info and PIDF-LO.  
	None.
	None.

	Impact to CS Access Signalling
	
	None
	For DT, Procedure B may require DTAP changes to signal VCC support and DT-request.
	None
	None

	Impacts (and mechanism) related to routing of CS calls to IMS (domain transfer) 
	
	Use Normal Set-up towards STN which MSC recognises as an Emergency Call. Use translations based routing at the MSC by routing on the STN after emergency procedures invoked towards the GMLC. Modifications required at MSC. 
For a standard MSC, routing occurs on the STN with no execution of CS emergency call procedures. 
	Multiple Methods documented, one using a normal set-up and one using an emergency set-up. 

Procedure A - Use normal Set-Up; MSC routes on STN using translations (no execution of CS emergency call procedures).

Procedure B (Emergency Setup) - Uses a modified DTAP Emergency Set-up which indicates DT-request; MSC inserts the DT indication into MAP-SLR to GMLC. GMLC interacts with LRF to find call record and if one does not exist, rejects the request, else returns an STN back to the MSC which the MSC uses to route the call to IMS. 
Procedure B (Normal Setup) - same as above, but uses a normal set-up on the STN which the MSC recognises as an Emergency Call.
	Uses an Emergency Set-up. MSC sends MAP-SLR for the Emergency request to the E-SCC-AS to obtain an STN (if call record found in the E-SCC-AS). MSC uses STN to route to IMS.
MSC may need to ensure that only Emergency Set-up for VCC Users are sent to the E-SCC-AS.
	Requires enhanced MSC server. Requires IMS Emergency Registration via the MSC server if the user is not in the home network and already registered. MSC acting as P-CSCF selects appropriate E-CSCF based on location estimate from the UE.

	Impacts (and mechanism) related to obtaining session transfer number for PS to CS DT
	
	E-SCC-AS allocates it as part of the PS emergency session and returns it to the UE for it to store for later use in the CS origination (for DT).
	Multiple methods documented but no clear choice. One approach is identical to that of Alternative 1. The other approach is for the GMLC to obtain the STN.


	E-SCC-AS allocates the STN by emulating the GMLC role when the MSC sends a MAP-SLR request to it to record location estimate.
	No session transfer number. MSC-server selects the E-CSCF as it emulates P-CSCF function. 

	Support for Selective Anchoring
	
	Yes, if required.
	Yes, if required.
	Yes, if required.
	Not clear.

	Support for handling of DT request when UE attaches to a standard MSC server
	
	Yes.
	Yes.
	No
	Nop

	Support of (and mechanism for) capability exchange for IMS Originations
	
	Either the E-SCC-AS anchors all calls in IMS, returns the STN which the UE understands or does not.

Or, on emergency IMS origination, INVITE contains VCC capability. If visited IMS network supports VCC, STN returned to the UE.
	Many options for capability exchange, but no clear choice. Some options align with Alternative 1.
	Not clear
	Not clear

	Support of (and mechanism for) location continuity
	
	When using PS signalling channel and standard MSC/enhanced MSC update the location using standard PS location procedures defined in 23.167 (note: E-SCC-AS provides PS location ref to E-CSCF rather than CS location ref when enhanced MSC server is used) 

When not using PS signalling channel and enhanced MSC server, ESRK/ESRD used as a location-reference for the LRF to locate the GMLC and call record. ESRK/ESRD stored against the current emergency call instance in the LRF.

When attached to an unmodified MSC, then no support for location continuity.
	Procedure A – location continuity provided by the LRF using information in the SDP to mark the emergency call instance such that subsequent location retrieval from the PSAP prompts the LRF/GMLC support the CS-MT-LR procedure which may involve HLR/HSS interaction.

Procedure B - On MAP-SLR, GMLC informs LRF of VMSC address and DT indication. E-CSCF indicates to LRF that there has been a DT and LRF uses this indication, the PANI, VMSC address and MSISDN to locate the GMLC call record, for subsequent query from a PSAP.


	E-SCC-AS inserts information like MSC-id and cell-id into the P-visited-network-id and PIDF-LO. E-CSCF indicates to the LRF that there has been a CS domain transfer. LRF (based on this information) updates the emergency call instance.
	ESRK/ESRD is used as a location-reference for the LRF to locate the GMLC and call record. ESRK/ESRD stored against the current emergency call instance in the LRF.

	Support of (and mechanism for) prioritization of the CS bearers and signalling (for DT request)
	
	When using an enhanced MSC server, MSC can provide priority of bearers and signalling. 

When using a standard MSC, no priority supported.
	Procedure A – no priority. 

Procedure B (Emergency Setup) – Yes

Procedure B (Normal Setup) – Yes, based on the STN, MSC provides priority.
	Yes
	Yes

	Support for priority on radio channel
	
	None 
	Only for Procedure B (Emergency Setup)
	Yes
	Yes

	Support for use of Gm in conjunction with CS Bearers
	
	Yes. Allows for seamless support of location continuity between PS and CS access as same location server is used. 

May allow for support of future capability exchange for CS originations.
	No
	No
	No 

	Support for UICC-less UEs
	
	Needs more study
	Needs more study
	Needs more study
	No


Table X.1
Capability and Impacts comparison
	Functionality
	Alt 1
	Alt 2
	Alt 3
	Alt 4

	Functions of the E-SCC-AS
	Anchor call, provide adaptation of the CS origination, provides domain transfer. Provide STN back to the UE.
	Anchor call and provides domain transfer. Unclear whether E-SCC-AS in this option acts as a SIP UA. Provide STN back to the UE.
	Emulates a GMLC for receipt of MAP-SLR and support for interim location updates. May need to act as a transit for non emergency SLR requests. Anchor call, provide adaptation of the CS origination, provides domain transfer. Provide STN back to the UE.
	Anchor call and provides domain transfer.

	Functions of the enhanced MSC-Server
	Standard CS Emergency Call Processing, implementation of Priority and routing call to IMS.
	Capability exchange with UE (VCC/DT request) to influence procedure in GMLC. Routing of call to IMS.
	Modified CS Emergency Call Processing (i.e. to route to E-SCC-AS and not GMLC). Also need to ensure that non-emergency SLRs are not routed to the E-SCC-AS. Also, MSC-server is required to route the call to IMS.
	MSC-Server emergency registers in IMS (if not already registered) and acts as a P-CSCF to select an appropriate E-CSCF.

	Functions of the GMLC 
	Standard CS emergency call procedures.
	Standard CS emergency call procedures. GMLC also required to allocate IMRN/STN and may need to handle changes to MAP signalling.
	Not used until PSAP requests a location, and then CS-MT-LR procedure needs to be invoked (one time query); no location anchoring of the CS call.
	Standard CS emergency call procedures.

	Functions of the LRF
	Location updating from E-CSCF. LRF updates the call instance with the ESRK/ESRD which is a reference to the GMLC/user.
	Location updating from E-CSCF. LRF is made “VCC-aware” as it records the fact that a domain transfer has occurred to CS such that a request from the PSAP directs the LRF to a GMLC. When there are multiple GMLCs, requires use of visited-MSC address mapping functionality to locate the GMLC.
	Same as Alt 3.
	Location updating from E-CSCF. LRF updates the call instance with the ESRK/ESRD which is a reference to the GMLC/user.

	Functions of the E-CSCF
	Location updating from E-CSCF. May support selective anchoring.
	Same as Alt 1.
	Same as Alt 1.
	Same as Alt 1.


Table X.2
Functionality implemented by each component
***** End New Text *****
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