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1	Introduction
Recently in TS 24.229 Rel-17 it states if the UE supports emerg-reg timer and when the timer expires, the UE may retry registration on a different P-CSCF before the UE considers emergency registration to have failed and make an emergency call without registration or do CSFB.
However, emerg-reg timer is configurable between 8 seconds to 20 seconds. Meanwhile, there may not be only one P-CSCF can be used. In such case, emergency registration will take more than 20 seconds to be accomplished, which causing a bad user experience.

2	Problem statement
The emergency call requires the UE to start a guard timer which is called “emerg-reg“ timer. This timer was introduced in 3GPP in release 14 (With tDoc C1-182547) with purpose to limit the maximum waiting time for the user to dial out an emergency call. This flow continued in the TS 24.229 until release 17 v17 document. 

Post this release, the SA2 introduced a stage 2 requirement to allow UE to retry the E-REG on emerg-reg timeout if it has additional CSCF available. To address this stage 2 requirements, new CRs are introduced in 24.229 (Via tDoc C1-216666 and C1-221300) which modify the UE behaviour as below:
1. UE start the “emerg-reg” when user dials the emergency call. 
1. If UE has not received final response and this timer times out, the UE may retry the E-REG to other P-CSCF (If the UE has additional P-CSCFs). 

As a result of this modification, the worst case waiting time for the end user, which before this release was emerg-reg timer value only, has now became multiple of number of P-CSCFs the UE has. This will cause significant user experience issue as now he would need to wait for more time before the device could trigger the anonymous INVITE. 
.
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3	Solution alternatives
Here, we propose two options which can overcome the situation mentioned above:
1. Option 1: confine the whole registration procedure in the duration of emerg-reg timer. However, in this option, we should define a new criterion which consider registration to have failed. Once the registration is considered fail and the emerg-reg timer is still running, the UE shall try different P-CSCFs as soon as possible. When the emerg-reg timer expires, the UE shall stop any retry and if the serving IMS has indicated support for anonymous IMS emergency sessions as part of the IMS registration failure, the UE shall attempt an anonymous emergency session as mentioned in TS 23.167 clause 6.1. Or the UE shall follow the procedure of domain selection as described in TS 23.167 clause H.5.
1. Option 2: define a totally new timer: EMERGENCY_CALL_MAX_REGISTRATION_WAIT_TIMER which is like emerg-reg timer. The whole emergency registration, includes P-CSCF retry procedure, should be bounded by this timer. If this timer expires, the UE shall consider emergency registration to have failed. And the UE shall do anonymous registration for emergency or reselect the domain for setup the call as described in TS 23.167.

4	Discussion and proposal
As mentioned above, for option 1, we need to extend the duration of emerg-reg timer. By doing so, we guard the whole emergency registration procedure with just one timer. As the UE decide to make an emergency call via the IM CN subsystem, the emerg-reg timer will be started. This time the UE use the first P-CSCF to do the registration. Once the failure criteria are met, we conclude the first try with this P-CSCF has failed. Afterward, if there are more than one P-CSCF can be used, the UE should try the next PCSCF. Likewise, when this try also failed with the second PCSCF, the UE shall try the third PCSCF, if there is any. However, the above-mentioned procedure should be confined within the duration of emerg-reg timer. As shown in Figure 1, once the emerg-reg timer expires, the whole registration procedure will be concluded to has failed. The UE shall move on and attempt an anonymous emergency session or follow the procedure of domain selection. However, in this option, the failure criteria should be defined first. 
Here we propose some valid failure criteria for option 1:
1) Any transport errors occurred in connection with current CSCF, before UE receives final response for E-REG.
2) RAT change before final response is received (For example handover from 5G 3GPP to 5G Non-3GPP movement).
3) Any transaction timeout happens in UE.
4) Any internal error or failure happening in UE.
5) Any lower layer error response received (Like RRC connection loss or PDN reset)
6) A UE specific customized solution which could be based on local timer based etc. 

For option 2, the idea is shown in Figure 2. When the UE decide to make an emergency call via the IM CN subsystem, the EMERGENCY_CALL_MAX_REGISTRATION_WAIT_TIMER shall be started. Meanwhile, the original emerg-reg timer is started as well. This is the first run for emergency registration. Once emerg-reg timer expires, the UE shall start to do the registration on the next PCSCF. For this run, the EMERGENCY_CALL_MAX_REGISTRATION_WAIT_TIMER is still running since it was designed to limit the whole emergency registration process. However, the emerg-reg timer shall be started again for the second run to retry the next PCSCF.
If the second run fails, which means registration has not been completed during the emerg-reg timer. The emerg-reg timer expires, then likewise the previous procedure, the UE try the next P-CSCF.
However, there can be several P-CSCFs to use. Therefore, the number of P-CSCF for each case can affect the time the whole registration needs to take. That is, the more P-CSCF the longer period it may take. To overcome this situation, the emerg-reg timer should be a variable, which means the value should be dynamically changed based on the number of P-CSCF. Once there are many P-CSCFs can be used, the value of emerg-reg timer should be shortened.

Below table captures the pros and cons of the two options: 

	Solution options
	Pros of the solution
	Cons of the solution

	Option 1
	1. It keeps the maximum waiting time for the end user to “emerg-reg” timer value. 
1. Handles the retry to other CSCF is available, so the purpose of the retry is also maintained. 
	1. Need to define the exact failure criteria for the UE to determine that the E-REG to the exiting CSCF is not success (For example connection loss/reset)

	Option 2 
	1. This option will provide a clean and simple solution by which both the objectives (Add retry for different CSCF and limits the maximum waiting time for the user) can be achieved.
1. It gives the operator and network more flexibility to configure the UE based on the network situation. 
1. provides the retry to different P-CSCF (If available as well)
	1. Will require new configuration node in the OMA DM tree by which operator can configure this timer in UE. 
1. Will require start/stop and timeout criteria to be defined in the 24.229. 



In summary, the option 1 requires only one timer to control and therefore is an easy solution to implement. However for option 2, a new timer will need to be defined along with procedures to manage it (For example start criteria, stop criteria and timeout action). Due to the simplicity of option 1, we prefer option 1 as final solution. 

Assumptions for these options (Applicable for both option 1 as well as option 2) : 

· The operator network to which the UE is currently camped on, supports emergency call.
· The operator deployment has configured more than one P-CSCF for emergency service. 
· The UE is 3GPP compliant and support the emerg-reg timer feature. 

If the UE meets the above-mentioned assumptions, this design can overcome the problem stated in the Problem Statement and provide a more effective and productive method.
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Figure 1
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Figure 2
5	Conclusion
To solve the problem stated in this discussion paper, we proposed two solution options. The first one is to extend the emerg-reg timer and confine the whole emergency registration to it. The second one is to define a new timer and make the old emerg-reg timer as its sub-timer. After taking all the pros and cons into consideration, we have chosen option 1 as our preference. That is, to prolong the emerg-reg timer to guard the entire emergency registration procedure.
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