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Abstract: This paper investigates the additional issues that have been raised with duplicate processing in the UE of the Local Emergency Numbers List downloaded to the UE at attach and updating procedures, after the agreement of C1-112901 and C1-112902 at CT1#72.
Background Reminder:
At CT1#72, CRs C1-112901 and C1-112902 were agreed to remove the following text from TS 24.301 subclause 5.3.7 (and similar text from TS 24.008). 

If there are no emergency numbers stored on the USIM, then before storing the received Local Emergency Numbers List, the user equipment shall remove from the Local Emergency Numbers List any emergency number stored permanently in the user equipment for use in this case (see 3GPP TS 22.101 [8]).
This section briefly describes the reasons why the text was removed.

This text above (copied from TS 24.008 and adapted) was related to the original requirement that existed in 22.101. Version 6.4.0 is illustrated below for a specific reason:
The following emergency numbers shall be stored in the ME for use when no emergency numbers are stored in the SIM/USIM: 000, 08, 112, 110, 911 and 999. 

Note:         Emergency numbers stored in the ME, for use when no emergency numbers are stored in the SIM/USIM, should not overlap with existing service numbers used by any operator.
So the term "for use in this case" pertains to the above requirement.

In version 6.5.0 of TS 22.101, the above requirement was split up into two requirements:

a)    112 and 911 shall always be available. These numbers shall be stored on the ME.

c)     000, 08, 110, 999 when a SIM/USIM is present but no emergency numbers are stored on the SIM/USIM. These numbers shall be stored on the ME. 

  Note:       These emergency numbers should not overlap with existing service numbers used by any operator.
Now "for use in this case" pertains to requirements a) and c).

CR SP-030790 approved at SA#22 removed requirement c) above (see version 6.6.0 of TS 22.101), which means that "for use in this case" only pertains to requirement a).

During discussion in CT1#72 operators expressed that the text in TS 24.301 and TS 24.008 should be removed because of the following issue: with 112 on the ME permanently stored and the VPLMN downloading 112 with "service category" in the Emergency Number List IE", precedence is given to the numbers stored permanently in the UE and not the numbers provided by the VPLMN. The number "112 with service category" would be removed from the Emergency Number List IE before storing the list. This was deemed as not acceptable.
Additional issues raised after CT1#72:
Issue 1:
Assuming we go forward with the CRs agreed at CT1#72, then there is an issue of what is the precedence order between "112 with service category" downloaded by the VPLMN and stored on the UE and 112 stored permanently on the UE when the user makes an emergency call to 112.
Issue 2:

Assuming we go forward with the CRs agreed at CT1#72, then the remaining text in TS 24.301 will be:

The network may send a Local Emergency Numbers List in the ATTACH ACCEPT or in the TRACKING AREA UPDATE ACCEPT messages, by including the Emergency Number List IE. The user equipment shall store the Local Emergency Numbers List, as provided by the network, except that any emergency number that is already stored in the USIM shall be removed from the Local Emergency Numbers List before it is stored by the user equipment. The Local Emergency Numbers List stored in the user equipment shall be replaced on each receipt of a new Emergency Number List IE.

A comment was raised on the CT1 reflector questioning whether any numbers should be removed from the emergency number list prior to storage of the list on the UE, given the understanding that a service category can also be downloaded for each emergency number when the emergency number list is provided to the UE. 

The issue raised is related to the underlined text above and can be illustrated by an example:

· Consider that the HPLMN operator has the emergency number 234 pre-configured on the SIM/USIM with no service category defined. If the serving network operator provides the local emergency numbers list when the UE attaches to a VPLMN and the operator provides the number 234 with the service category of "police", then according to the underlined text, "234 with service category=police" will not be stored on the UE. If the local country provides a special PSAP for the police, then the UE will not include the service category of police when the user dials 234 and consequently the number will not be directed to the PSAP that deals with calls to the police, but instead to a general emergency PSAP.

The problem is that the "service category" is not included in the text for duplicate processing in TS 24.008/TS 24.301. A solution could be to try and modify the text further to include "service category" into consideration. 
However, it may be argued that it would be safer to always store the numbers provided by the serving network and allow the UE implementation to process the stored list to cater for the "real" duplicates, e.g. where "234 with no service category" is stored on the SIM and "234 with no service category" is downloaded.
If the UE did store these numbers twice, it would not pose an issue when the UE dialled the emergency number.

Suggested way forward: 

1. Agree in CT1 that the UE should store the list as received from the network and leave it up to implementation to post-process the stored list for "real" duplicates.
2. Send a LS to SA1 to ask them: in cases where duplication of numbers exist, do the numbers downloaded by the serving network always have a precedent over numbers already stored on the ME by default and numbers stored on the SIM/USIM pre-configured by the HPLMN operator?

If we agreed in CT1 to store the list as received from the network, then the text in TS 24.301 would look like:

The network may send a Local Emergency Numbers List in the ATTACH ACCEPT or in the TRACKING AREA UPDATE ACCEPT messages, by including the Emergency Number List IE. The user equipment shall store the Local Emergency Numbers List, as provided by the network. The Local Emergency Numbers List stored in the user equipment shall be replaced on each receipt of a new Emergency Number List IE.

Regarding the CRs agreed at CT1#72:

The CRs agreed at CT1#72 should be viewed as "work in progress". This CRs have been revised at CT1#73 to adopt the text shown directly above, assuming the CT1 agree that it would be safer to always store the emergency number list IE provided by the network and let implementation deal with the "real" duplicates. This text can be further revised with details on precedence when SA1 send the LS reply. 
