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Abstract:

This paper proposes a solution for marking PSAP call backs using the emergency registration mechanism to provide an indicator that can be used in the emergency call towards a PSAP. 

Introduction:

Marking PSAP call backs has been an unresolved issue for a number of releases. For release 10 is was proposed that 3GPP adopt a solution based upon work in IETF since marking call backs is useful in systems beyond 3GPP and IMS emergency services. However, currently, the IETF also has no stable solution mechanism available. Discussion related to the use of "tokens" has been recently been available on the ECRIT mailing list. This paper discusses a mechanism to provide a PSAP call back indicator using the emergency registration mechanism. The indicator can then be sent towards a PSAP in an emergency call, and subsequently returned in any call back from the PSAP if necessary. The solution also proposes a mechanism for marking call backs from PSAPs in the PSTN, using the CPC parameter inserted by an MGCF, if the incoming call can be identified as a call back from a PSAP. 

Solution requirements:

One of the issues that have been raised when considered a solution to mark call backs is that emergency calls to a PSAP and call backs from a PSAP may take different routes. Thus ensuring that the marking is not maliciously inserted into a call which is not from a PSAP is difficult. The network entities handling a call back may be different to those handling an emergency call, and thus may not be aware that an emergency call had previously been made by a user. 
Thus, a solution for marking a call back needs to ensure that the entities that handle the call back know that the call back is genuine. A call back indicator needs to be asserted by a trusted entity or have the quality that it can be verified by a network entity to be genuine. 
Solution proposal:

The home network handles both emergency registration and PSAP call backs, whereas the emergency call is confined to the local network as shown in Figure 1. Thus, if, the home network were to generate an indicator which could subsequently be used in the emergency call by the emergency calling UE, the PSAP would receive such indicator in the emergency call. If the PSAP deems it necessary to make a call back, then the indicator can be included in the call back which is received by the home network entities that are aware of the indicator since it was generated during registration. 
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Figure 1: IMS emergency services architecture and routes for registration, emergency call setup and PSAP call back

Mechanism:

· It is proposed that during emergency registration a PSAP call back indicator is inserted by the S-CSCF in the 200 (OK) response to the emergency REGISTER request. 
· The P-CSCF and UE store the received call back indicator against the registered public user identities and contact address. 

· The UE includes the PSAP call back indicator in any emergency call that is subsequently made using the public user identities/contact address that were emergency registered. Thus, the PSAP call back indicator is included in the emergency INVITE request field. 
· The PSAP receives the emergency INVITE and stores the PSAP call back indicator against the other details included in the received request. 

· If a call back is made to the UE that made the emergency call, then the call back indicator is included in the INVITE for call back.

· The S-CSCF serving the emergency calling UE, for which the call back is destined for, receives the call back indicator in the incoming INVITE request, and thus detects the call is a call back from a PSAP. The S-CSCF can suppress services applied to the request and also ensure the correctly registered contact address is used in the Request URI when forwarding the request to the UE. 

· The UE receiving the call back INVITE request detects the call is a call back from a PSAP due to the inclusion of the call back indicator and can ensure the call back is treated appropriately, suppressing any UE actions that may prevent the call back from being unsuccessful. 

PSAP based in the PSTN:

· MGCF receives the call back request in ISUP. If the MGCF can detect this is a call from a PSAP, then the MGCF includes an indicator in the SIP INVITE request that it creates to forward to the emergency calling UE. 

· The proposed indicator is a CPC value, inserted in the P-Asserted-Identity header field. CPC=call-back. 

· The S-CSCF receives the call back indicator as a CPC value and detects the incoming call is from a PSAP. Two options are available:
· Forward the INVITE towards the UE including the CPC=call-back indicator;

· Replace the CPC=call-back indicator with the call back indicator that was generated during emergency registration and then forward the INVITE request to the UE. This option is more favourable from a trust domain point of view. 

Call back indicator:

The call back indicator may be implemented as a header parameter in the Contact header field in the 200 (OK) response. Either a simple "call-back" parameter may be used, or a parameter that takes on a value, for example: call-back=dewi34t054tjfsav which if unique, can be bound to the registered contact address so the emergency call and call back can be correlated. 
In the emergency INVITE request, the call back indicator could be included as a header parameter in one of two possible places:

Request-URI

Contact header field

Other header fields can also be considered during this discussion. 

In the INVITE request for call back, the call back indicator can be included as a header parameter in either:

Contact header field

Request-URI

P-Asserted-Identity

Other header fields can also be considered during this discussion.

The MGCF generated CPC=call-back can be included in the P-Asserted-Identity header field.
Conclusion

It is proposed that the above solution for PSAP call back indication is discussed in 3GPP CT1. If there is agreement for the solution, discussion should take into account how to influence IETF work on call back marking. IETF do not use emergency registration and so would need another mechanism to generate the call back indicator. The main requirement on an IETF solution would be that the PSAP includes the call back indication if included in a received emergency call request. 
