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Introduction

IETF has now reached some consensus on defining a mechanism for recognising a PSAP callback, which will be the new value "psap-callback" within the Priority header field.
We will need to defined within 3GPP procedures for handling PSAP callback at the S-CSCF, as these will not be reflected in any IETF documentation.

The S-CSCF will normally be unaware of any prior emergency call unless IESE procedures have been adopted and the call routed through the S-CSCF. The S-CSCF may have had, or may not have had, a prior emergency registration, depending on considerations like:

1. the access technology in use

2. the need to support non-IMS terminals

3. whether roaming is allowed or not.

If an emergency registration does exist, then it will have created special emergency bindings.

Options available at the PSAP

The PSAP has a number of options available to it in making a call back to a prior emergency caller, all of which can be used independently, and can impact the way the callback is handled:

1. To use the Priority header field with the value "psap-callback" or not to use it. If it is not used, then the call will need to be handled as a normal emergency call.

2. To set the Request-URI to the received GRUU in the emergency call, or to set it to the URI in the Contact header field.

3. To use the Resource-Priority header field with namespace value "esnet" or not to allow it.

One of the key points of this discussion paper is that the PSAP is free to use all these options, and can obtain useful operation for all values of these, and may well try several of them in sequence in order to obtain a successful call.

Based on the proposed S-CSCF handling elaborated in the next subclause, if a request that included Priority header field with the value "psap-callback" fails, then it may well be that a follow on call made without the Priority header field with the value "psap-callback" may produce a successful call, possibly at a different terminal, a different user if call forwarding was activated, or produce useable information from an answering machine.

Impacts on the S-CSCF

Resource-Priority

It is proposed that the use of the Resource-Priority header field with namespace value "esnet" is allowed by the PSAP, if the network operator wishes to support it. If the S-CSCF receives such a value and it is supported, the S-CSCF should apply the appropriate priority independently of the presence or absence of any other emergency call indicators in the request/response. This value has no impact on other S-CSCF operation not already covered by the Resource-Priority header field.

GRUU

GRUUs are handled as for existing calls.

iFC and application server handling

If a call has no indication that it is a PSAP callback the it has to be handled as for normal incoming calls.

If a call is a PSAP callback, then there is an expectation that application server behaviour might be omitted, or modified. The issues so far explicitly identified are the omission of certain MMTEL supplementary services (e.g. call transfer) from PSAP callbacks. No behavioural modifications have been defined. There is also an expectation that any incoming call barring would be overridden.
A number of options exist for handling this:

1. Bypass iFC processing altogether. This means no application servers would be visited.

2. Configure the S-CSCF to bypass certain AS URIs in the filter criteria chain if the call is a psap-callback.

3. Set the filter criteria to operate differently based on the presence of the Priority header field with the value "psap-callback".

4. Leave it up to the individual application servers to provide any special processing of "psap-callback".

It is understood that for CS fallback to be available at the terminating user, the SCC AS would need to be visited, which would imply that iFC processing cannot be bypassed altogether.

1) and 4) require modification of the S-CSCF and individual application servers respectively, which means that deployment of PSAP callbacks within a network may raise compatibility issues with equipment that has not been updated. However these issues will be no worse that those for normal calls, as the "normal call" will presumably be the default operation of such legacy equipment. 3) requires that the handling of "psap-callback" is configured in the HSS specific to each user, as part of that users filter criteria handling, and therefore configuration errors will only be discovered when a callback is attempted to that specific user. 2) has the disadvantage of an extra step in the processing of each filter criteria entry.
Selection and delivery to a particular contact

As far as we can identify, while the S-CSCF distinguishes between emergency registratrations and normal registrations, the procedure currently make no distinction between contact bindings created by an emergency registration and a normal registration. The does need to be fixed, but the corollary is that it is perfectly conformant for a release 7 S-CSCF to deliver an incoming request over the binding created by an emergency registration.

There has been some question as to whether a legacy UE will accept a request for a contact created by an emergency registration, as this has not been specified prior to the current release. Our view is that UEs the specification philosophy was to make the handling and usage of emergency registrations as close as possible to normal registrations, so that implementations had the minimum difference in their call handling as possible (and therefore ensuring that code was common). On this principle, an incoming request on the contact created by an emergency registration should be handled in the same manner as for a binding created using a normal registration.

It is certainly the case that if bindings created by an emergency registration are the only bindings that exist, then, assuming that it is important to deliver emergency callbacks, then these are the bindings that must be used.
There are therefore three possible handling mechanisms that exist when an incoming call is received.

1. to deliver the call over the contact bindings created by any existing emergency registration.

2. to deliver the call over the contact bindings created by any existing normal registration

3. to deliver the call to an AS supporting capabilities for handling unregistered users.

Our general view is to support giving the maximum power to the PSAP to use each of these capabilities, by making the S-CSCF operation as deterministic as possible, and letting the PSAP use signalling capabilities to select these.

If the terminating request is received with Priority header field with the value "psap-callback", and an emergency registration exists, then the S-CSCF shouldroute the call using the bindings created by the emergency call registration. If no appropriate binding exists on the emergency registration, then, in the absence of other defined functionality, the call should be failed back to the PSAP, and the PSAP can reattempt without the Priority header field value. It needs to be discussed whether such calls should be processed in accordance with iFC for unregistered users or not.
The PSAP can also make the call without the Priority header field with the value "psap-callback". In this case the normal registration bindings will be used and the call delivered accordingly.

One area of further study is the impact of the directives specified in RFC 3841 and whether they give further capabilities to the PSAP to achive a successful call. Examples might be:

· An emergency callback is received with the Request-Disposition header field set to "no-fork". In this case only the contact binding associated with the emergency registration is attempted. Conversely, if the Request-Disposition header field set to "no-fork" then both emergency and normal contact bindings are attempted. The "parallel" or "sequential directive" could also influence this behaviour.

· Similarly the "recurse" or "no recurse", and the "proxy" or "redirect" directives might either be used to influence filter criteria handling at the S-CSCF, or influence the applicability of services for non-registered users on a psap-callback.

Conclusion

This is a discussion document with no accompanying CR. It raises issues which we believe need discussion before we proceed to generate a CR. These issues need to be resolved before the work item is completed.

We believe the following should be agreed as the direction forward:

1) A conclusion on iFC processing.

2) that the bindings created by emergency registrations can be used to deliver calls to the UE, and that legacy UEs will accept these calls in accordance with normal call handling.
3) that a number of different delivery options do exist for the PSAP and the PSAP should have access to these the fullest extent in order to achieve a resultant successful call with the original caller, or some other user who shares identities with the original caller.

4) that contact bindings created by emergency registrations should be distinguishable from contact bindings created by normal registrations.

5) that the use of the caller preferences should be investigated further, and whether it is advantageous to define special usage between contact bindings created by an emergency registration and those created by a normal registration, for psap-callbacks.
