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Abstract

This contribution proposes a way forward on the handling of Directory numbers for emergency call back.
1. Background
SA1 has for Rel-8 agreed on a new requirement for emergency calls: "It shall be possible to supply the user’s Directory Number/MSISDN as the CLI to the PSAP to facilitate call-back ". Using the user's directory number/MSIDN with the current Rel-7 solution, will not allow the suppression of services for call back.. 
2. Discussion
A number of proposals have been made to allow a user's Directory Number to be used for an emergency call when being emergency registered, c.f., S2-075097 for a short summary (note that only three of these focus on the usage of Directory number). While most of these solutions fulfil the basic requirements from SA1, neither of these fulfils the requirement to suppress services for call back.  However, it can be noted that to solve the problem of suppression of services, a new  mechanism is  needed, i.e., means to detect that the call is coming from a PSAP, and based on this information, suppress the service invocation in the S-CSCF. Hence, it is believed that the discussion around call back to a Directory number from a PSAP can be taken independently of the discussion around solution to provide a Directory number to the PSAP. Solutions of how to solve call back is not discussed further in this discussion paper (see instead S2-080429). 
An emergency call can today be placed using the user's Directory number when emergency registration is not used. This is however restricted to non-roaming cases and no suppression of services for call back is applied.  Emergency registration is however not required by all IMS based systems, such as fixed and cable networks, where it is assumed that a normal registration have taken take place prior an emergency call. 

Before discussing additional enhancements to the emergency registration solution, it might be worth reflecting why emergency registration was introduced in the first place. The emergency registration solution was introduced mainly to:

1. circumvent roaming restrictions, and
2. allow suppression of services since dedicated emergency IMPU is assigned and used. 

If call back is needed when using the Directory number, suppression of services will not be possible (with current Rel-7 solution), as a separate number is not used that can be identified as an emergency IMPU. This applies both if normal registration is used and if emergency registration using any of the other proposals is used.   

If it would be possible to assume that incoming calls for the Directory number can be distinguished as an emergency call back, then the need for the emergency IMPU is not longer needed in general cases. Instead it would be possible to make a normal registration and use that for emergency calls (both for roaming and non-roaming scenarios). 
Emergency IMPU would then only be needed for the cases where roaming restrictions shall be overridden, or where the user's identities have been barred.  

It should be noted that the current SA2 requirements states that "The establishment of IMS emergency sessions shall be possible for users with a barred public user identity". The current stage 3 solution does not fully address this for non-emergency registration scenarios. 

3. Proposed Solution

A brief overview of this solution was presented in S2-074231. The current paper tries to elaborate more on some questions that has been raised. This solution also assumes that the operator really needs to have the option of using emergency registration. If emergency registration is not required by the operator (e.g., for fixed or cable), current Rel-7 solution is sufficient as already discussed above. 
The Emergency IMPU is added in the IRS of the user containing at least a Directory number and other IMPUs allowed to be used for communication. 
The Emergency IMPU may be barred for normal services, and will in such case not be received by the UE in IRS sent to the UE.

When performing a normal registration in the home network, the user may perform an emergency call using the Directory number received in the IRS of the registration. 

When performing an emergency registration (e.g., due to roaming), the UE receives all the IMPUs in the IRS (including IMPUs barred for normal services) and can then perform an emergency call over the emergency registration using the Directory number.  

Note that when doing the emergency registration, contacts for non-emergency registrations are not de-registered when an emergency registration is performed, i.e., the current Rel-7 solution already supports the possibility to have an IMPU registered with both a normal registration and with an Emergency registration at the same time. 

In the possible event that more than one Directory number or IMPU can be selected when making the emergency call, it is a UE policy to select an appropriate identity to use. It is however proposed that the default IMPU should be used if no explicit policy is set. This applies both for the case of emergency calls using emergency registration and normal registration. 
The suppression of services is solved in a general way for call back from a PSAP when the Directory number is used. 
3. Conclusion
It is proposed that to solve the SA1 requirement of using Directory number, the current Rel-7 solution is re-used as is, with the enhancement of solving suppression of services for call back from PSAP when using the Directory number. 
The technical enhancements needed for this are limited to the call back only, and will then not require any additional mechanisms or changes in the data model of HSS. 

This solution has the benefits of being backward compatible with Rel-7, providing a consistent solution both for cases where emergency registration may be used and also for those cases where emergency registration are not used (such as cable and fixed). 

The issue of solving suppression of services for call back from PSAP when using the Directory number needs to be further studied.
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