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1. Issues:

A general requirement for emergency call numbers for the UE to use is that users can use one or more default emergency call numbers pre-configured in the user equipment to make emergency calls. However the UE may need to know the local emergency call numbers in the serving network. So the visited network may download the local emergency number to the UE as described in 22.101, section 10.1: “The serving network may download additional emergency call numbers to the UE in order to ensure that local emergency call numbers are known to the UE.  The UE shall regard these emergency numbers as valid in that country only (as identified by the MCC) and shall discard them when a new country is entered.”
The current GERAN/UTRAN network supports downloading local emergency call numbers to UE when Attach Accept / LAU Accept messages are sent to the UE, which is described in 24.008. Also, it is reasonable for the E-UTRAN to follow this way.
In EPS network, when the UE is roaming to a visited network, the local emergency call numbers are likely to be different from the last IP access network, e.g. the MCC is not the same as that in the previous network. If the UE has sufficient credential to access the EPS network, it can perform normal attach to EPS network and in the response of Attach accept or TAU accept, the local emergency call numbers can be downloaded to the UE. But if the UE is not allowed to attach to the specific EPS network, it could not get the local emergency call numbers.
The UE may be limited to access the EPS network for several limitation reasons, e.g. roaming restriction or regional restriction to specific TA. For example, as mentioned in TS23.401, the MME may validate the UE’s presence in the new TA. If the UE is not allowed to attach in the TA due to regional subscription restrictions or access restrictions, the MME will reject the Attach Request with an appropriate error response. Also, the attach request may be rejected by the HSS due to subscription checking failure. 

As a result, the UE is rejected to attach to the EPS network, and can not get any local emergency call numbers from the visited EPS network. In this case the UE would not recognize the local number dialled by the user who exactly knows the local emergency number and makes a decision to setup an emergency call. Since the UE can not make normal attach and also emergency attach may not be made because the UE could not recognize the number the user dialled, the call may fail. As 22.101 specified, if the UE can not recognize the number as an emergency number, the call should be made as a normal call, which means the UE should performs normal attach and do normal IMS registration and after that setup the normal call. But due to the limitation, the UE could not normal attach to the visited EPS network, so the call will not be made.
According to the current EMC requirement, even the UE is in limited service mode, e.g. limited access to target network, it should be possible for the UE to initiate a local emergency call. Thus, it should be possible for a normal attach rejected UE to setup an emergency call while the number the user dialled is not recognized by the UE as a local emergency number.
2. Possible solutions:

Two possible ways could be used to solve this issue:

1) The UE performs emergency call setup even if the user dials a number which is not recognized by the UE as an emergency number, after UE’s normal call setup is rejected by the visited network. 

2) The visited network downloads local emergency call numbers when sending normal call setup reject message to the UE, and the UE stores this local emergency call numbers list to verify whether the user dialled number is an emergency call number.

For the first approach, some concerns are that it allows the UE to try a real normal call over emergency attach, but which may be rejected by the P-CSCF. Since there is no reason for the UE to try emergency attach immediately after its normal attach is rejected by the access network, it seems a proper way for the UE to trigger the emergency call setup procedure.
For the second approach, there is no problem when the UE only residents in one PLMN. But while the UE moves frequently on border area of multiple PLMNs, how to select an appropriate PLMN and how to store and use the corresponding local emergency numbers is FFS. 
3. Proposal:

It is proposed that SA1 could discuss the issue above and take into account the possible ways, and make decision whether the requirement should be enhanced to avoid the problem described in this paper.  If SA1 agrees to solve the issue, it is also proposed that SA1 would agree the related CR S1-091020.
