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1. Background

Emergency calls must work under all circumstances and eventual network behaviour and responses.
It is important to have the correct behaviour defined when there is emergency call failure, since the emergency calls must work under all circumstances and eventual network behaviour and responses.
The procedure of an IMS Emergency call can be divided into the following parts:

- Subscriber dials emergency number (e.g.112 or 911);
- Emergency PDN connection setup;
- Emergency registration;
- Emergency session setup.
These are the current solutions regarding IMS emergency call failures:
1.1. If there is emergency PDN connection setup and it fails, the UE retries immediately the emergency via CS.

1.2. IMS emergency registration failure:
If the emergency registration fails with any error response or time-out (i.e. inbound roamer has a roaming agreement and is registered to home IMS, but the emergency registration to local IMS fails), the UE shall establish an anonymous emergency call as described as optional in 3GPP TS 23.167 and mandatory required in IR.92 version 10.0.
The UE determines the emergency registration as failed when the Emerg-reg timer expires without any response to the emergency register. The Emerg-reg timer is defined in 3GPP 24.229 (rel.14) in section 5.1.6.1:

The UE shall start the Emerg-reg timer when sending the initial REGISTER request to perform an initial emergency registration, as described in subclause 5.1.6.2. of 3GPP TS24.229 The UE shall stop the timer upon receipt of any final SIP response. When the Emerg-reg timer expires, the UE shall consider that the emergency registration has failed and apply the procedures related to emergency registration failure that are defined in 3GPP TS 23.167 [4B] subclause 4.1.
1.3. IMS emergency session setup failure:

When an IMS Call fails because of no response to an INVITE during the session setup, the terminal does not wait until timer A or B (3GPP TS 24.229 table 7.8) expires, but retries the call via CS within 5 sec as described in 3GPP TS 24.173 V14.0.0 section J.2.1.3 and annex L. In this standard spec it is also described, that the timer stops on receiving “100 TRYING” response from the network. This requirement is only valid for a normal VoLTE call. Solution to have shorter timers than having the standard SIP timers was requested by GSMA RILTE (LS C1-161742).
Stopping the timer on receiving 100 TRYING indicates that the connection between the UE and the network is established. Call setup delays occurring after the 100 trying may have good reasons e.g. far distant targets. Therefore the network (e.g. PCSCF) is responsible to deal with this and shall initiate a CSFB (e.g. with 380) if wanted. For normal VoLTE call this timer RequestTimeout is sufficient.

For emergency calls the situation is different.  The UE shall initiate a CSFB after a reasonable time (e.g. not more than 10 sec due to the emergency situation and the local environment) independent of the call setup phase in which the delay occurs and also independent if the network behavior is faulty or not.
Currently during tests in DT it was seen that some terminals, which do a CSFB during the ringing phase of IMS emergency call setup (between 180 ringing and 200 OK). Other UEs make CSFB after 3-5 seconds independent on any call answer.
In summary – solution is needed for emergency call session timeouts where time is critical.
2. Way forward.
Solution – To define a new timer – EmergencyRequestTimeout which has a configurable value and is stopped after receiving 18x provisional responses.

Reason: 
Having this new timer especially for initiation of emergency sessions will help to reduce the setup time in case of failures in order to have faster treatment of emergency calls where every second counts.
The timer shall be configurable, so when for example the PSAP sends an announcement to the UE, then giving up the IMS emergency call due to the timer expiration shall not be noticed by the user.

The timer shall be valid also in VPLMN (roaming scenario) the same way as is valid in HPLMN.
3. Proposal

CR C1-172289 is provided which is implementing EmergencyRequestTimeout timer in TS 24.229 subclause 5.1.6.8 valid only for emergency sessions and the timer is seized when UE receives 18x provisional responses. When the timer expires there is CSFB performed.
CR C1-172288 is providing possibility for configuration in IMS MO in TS 24.167.
