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Abstract: At CT1#71, CRs C1-111710 and C1-111711 proposed modifications to TS 24.301 and TS 24.008 to clarify the storage in the UE, of the local emergency numbers list downloaded by the network, in particular, to clarify the "duplicate processing" in the UE when the numbers downloaded by the network were already present in the USIM or UE. After discussion the CRs were postponed after it was highlighted that further investigation was required on this issue, due to modifications in the Stage 1 requirements in TS 22.101 for the storage of emergency numbers in the ME and USIM which had not been correctly reflected in the Stage 3 specifications. This paper is a result of the offline discussion between the parties involved and makes recommendations for a way forward.
Discussion:
In the latest Rel-5 version (5.14.0) of TS 22.101 section 10.1, the following requirements exist for the identification and storage of emergency numbers on the ME and SIM/USIM:

Note 2:         The ME contains the following emergency numbers: 000, 08, 112, 110, 118, 119, 911 and 999. The availability of these numbers varies depending on the presence of the SIM/USIM and operator provisioned emergency numbers on the SIM/USIM. 
The serving network may download additional emergency numbers to the UE in order to ensure that local emergency 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.
When a SIM/USIM containing stored emergency numbers is present, only 112, 911, the SIM/USIM numbers and emergency numbers downloaded from the serving network (if any) are identified as emergency numbers.
When no emergency numbers are stored within the SIM, only 112, 911 and emergency numbers downloaded from the serving network (if any) shall be treated as emergency numbers.

When no emergency numbers are stored within the USIM, only 112, 911 and emergency numbers downloaded from the serving network (if any) shall be treated as emergency numbers.
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.
The user friendly MMI which specifies the type of emergency directly (e.g. menu) should be supported for use in any (i.e. home or visited) PLMN to avoid the mis-connection in roaming case.  This shall be allowed to both with and without SIM/USIM being present.  
When there is no SIM/USIM present only 000, 08, 112, 110, 118, 119, 911 and 999 are identified as emergency numbers. 

The red, green and blue text above is reflected in TS 24.008 as shown below in the latest Rel-5 version of TS 24.008 (version 5.16.0). The text below illustrates the case of Location Updating Accept:

The network may also send a list of local emergency numbers in the LOCATION UPDATING ACCEPT, by including the Emergency Number List IE. The mobile equipment shall store the list, as provided by the network, except that any emergency number that is already stored in the SIM/USIM shall be removed from the list before it is stored by the mobile equipment. If there are no emergency numbers stored on the SIM/USIM, then before storing the received list the mobile equipment shall remove from it any emergency number stored permanently in the ME for use in this case (see 3GPP TS 22.101 [8]). The list stored in the mobile equipment shall be replaced on each receipt of a new Emergency Number List IE.

Points to note:

1. The red text in 24.008 pertains to the red text in TS 22.101 where SIM/USIM is available and emergency numbers are stored on the SIM/USIM.

2. The blue text in 24.008 pertains to the green and blue text in TS 22.101 where SIM/USIM is available and emergency numbers are not stored on the SIM/USIM

3. The red (SIM/USIM has emergency numbers), green (SIM/USIM has no emergency numbers) and purple text (no USIM/SIM) indicate that the 112 and 911 are always available, and clarifications were made in Rel-6 to this effect (see below).

4. The separation of 112 and 911 from the "emergency numbers downloaded from the serving network" would indeed indicate that 112 and 911 are global numbers and therefore should  not be part of the local emergency number list downloaded by the serving network (though this cannot be enforced).

5. The purple text in TS 22.101 is not implemented in TS 24.008, the reason being that a ME without a SIM/USIM does not perform a location update and up to (but not including) Rel-9 cannot perform an Attach or RAU/TAU, so there is no chance for the operator to download any local emergency numbers for limited service UEs.
Up to (and including) version 6.5.0 of TS 22.101, the identification of emergency numbers were sub-sectioned and clarified to indicate that 112 and 911 shall always be available and to indicate which numbers are available when the SIM/USIM is present but no emergency numbers are stored on the SIM/USIM:

10.1.1    Identification of emergency numbers

The ME shall identify a number dialled by the end user as a valid emergency number if it occurs under one or more of the following conditions.
a)    112 and 911 shall always be available. These numbers shall be stored on the ME.

b)    Any emergency number stored on a SIM/USIM when the SIM/USIM is present.

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.
d)    000, 08, 110, 999, 118 and 119 when a SIM/USIM is not present. These numbers shall be stored on the ME.

e)     Additional emergency numbers that may have been downloaded by the serving network when the SIM/USIM is

present.

This did not incur any modifications to TS 24.008.

However, CR SP-030790 was approved at SA#22 to remove unnecessary numbers from the ME default emergency number list, because it was stated that if the operators wanted to use 000, 08, 110, 999 when a SIM/USIM was present, they must be included in the SIM list to cater for phones of earlier releases that do not store these numbers. The reason for change cites:

Release Rel-6 ME default emergency number list contains some emergency numbers that are not needed and that will cause problems to some operators because they overlap used service or typed emergency call numbers (e.g. 110 is used as a typed emergency number in many countries). These numbers are not needed in the list since operators that want to use these emergency numbers must anyway include them in the SIM list of emergency numbers since phones of earlier releases do not have these numbers but they are capable of reading the numbers from the SIM list. Removing these numbers eliminates the risk of unintentional (untyped emergency) calls to the emergency centre.
Version 6.6.0 on TS 22.101 became:

10.1.1    Identification of emergency numbers

The ME shall identify a number dialled by the end user as a valid emergency number if it occurs under one or more of the following conditions.
a)    112 and 911 shall always be available. These numbers shall be stored on the ME.

b)    Any emergency number stored on a SIM/USIM when the SIM/USIM is present.

c)     000, 08, 110, 999, 118 and 119 when a SIM/USIM is not present. These numbers shall be stored on the ME.

d)    Additional emergency numbers that may have been downloaded by the serving network when the SIM/USIM is present.

Comparing the two versions, it is apparent that the original requirement c) in version 6.5.0 has been removed.
However, the text in TS 24.008 was not updated to reflect the fact that case c) had been removed.
Furthermore, the text in TS 24.301 has been copied from TS 24.008, which has created a spreading of the misalignment between Stage 3 and Stage 1.
Analyses and Questions:
How should TS 24.008 and TS 24.301 be fixed to align with TS 22.101?

More importantly:

1. Should we completely remove the blue text (indicated on page 1 of this discussion paper) in 24.008/24.301? If there are no emergency numbers stored on the SIM/USIM, then before storing the received list the mobile equipment shall remove from it any emergency number stored permanently in the ME for use in this case (see 3GPP TS 22.101 [8]).
2. Should we at least somehow cater for the (unlikely) case that the local number emergency list contained the global numbers 112 or 911 for the cases where the USIM/SIM was present, irrespective of whether any emergency numbers were stored on the USIM/SIM or not?

3. From release 9 onwards a UE in limited service state can perform attach and TAU/RAU and so is able to receive the emergency number list. Should we add some specification of this case in TS 24.301 and TS 24.008? e.g. If there are no emergency numbers stored on the USIM the USIM is not present, 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] case c).
4. It was proposed by some companies at CT1#71 that we should not over-specify the processing in the UE when it receives the local emergency numbers list and leave it up to implementation how the local emergency number list is processed and stored in the UE.
5. What if the list that was downloaded by the network has duplicates within it. There has never been any specification of this case.

For 1, it is clear that this text cannot survive in TS 24.008 and TS 24.301 as it does not meet with current Stage 1 requirements. This text has to be removed.

For 2, the current text in TS 24.008/TS 24.301 for USIM/SIM present does not consider the case of 911/112 present in the list when emergency numbers are stored on the USIM/SIM, but in case where USIM/SIM is present and no emergency numbers are stored on the USIM/SIM (i.e. the text that in question 1 above that is marked for removal) it would appear that 911/112 are considered. 

For 3, this presents an interesting issue for the case that the UE is emergency attached (for the case of no USIM inserted), and then the USIM is then inserted. A USIM-less ME receiving the local emergency numbers list IE after emergency attach containing (say) 118 and 119 would not store these numbers in the local emergency numbers list in the UE according to case c) of 22.101 as these numbers are available on the ME. However, if the UE is in (E)MM-CONNECTED mode and the USIM is then inserted into the ME, the numbers 118 and 119 would now not be made available to the user. It would be assumed that when the UE transitions to EMM-IDLE, performs a PLMN search and subsequently a new registration, then the numbers 118 and 119 would be downloaded from the network again and would be made available to the UE.

A complicated solution to the issue described above could be for the UE to mark/remember the numbers that were downloaded by the network if they were already available on the ME, and then when the USIM is inserted, the UE copies those “marked” numbers into the local emergency number list.
However, the removal of duplicate processing for case 3 would simplify the need for a complicated solution to this issue.

Proposals:
Proposal 1: Cater for point 1 and point 2. For point 3, Fix the text to accurately cover the cases currently defined in TS 22.101. This proposal covers the case of USIM not present, but does not cater for the case where the local number emergency list is downloaded to a UE with no USIM present and then the USIM is inserted.

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. If there are no emergency numbers stored on the USIM the USIM is not present, 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]). Emergency numbers that are stored permanently on the user equipment and are always available for use (see 3GPP TS 22.101 [8]) shall be removed from the Local Emergency Numbers List before it is stored by the user equipment.
Proposal 2: Cater for point 1 and point 2. Do not cater for point 3; avoid the issue of USIM not present (when the local number emergency list is downloaded to a UE with no USIM present and then the USIM is inserted), by not taking into account duplicate processing for the current "case c" in TS 22.101. This would allow the numbers (e.g.) 118 and 119 to be stored on the USIM even though the numbers were on the ME.

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. 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] ). Emergency numbers that are stored permanently on the user equipment and are always available for use (see 3GPP TS 22.101 [8]) shall be removed from the Local Emergency Numbers List before it is stored by the user equipment.
Proposal 3: A variation of Proposal 2 which does not cater for the global numbers being present in the Local Emergency Numbers List when the USIM/SIM is present:

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. 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] ). 

Proposal 4: The "axe grinder" approach. Implements point 4. Completely remove the duplicate processing text in the specification and leaves it up to implementation how to manage the lists. This would mean that duplicates may exist but then it would hopefully remove potential issues that could be raised in future.

The user equipment shall store the Local Emergency Numbers List, as provided by the network with the exception that it is implementation specific how the user equipment handles duplicates numbers found in the list, and how it handles numbers found in the list that are already present and available for use on the USIM/SIM or the user equipment, before the list is stored., 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. 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]). 

Way Forward:
Proposal 1 does not cater for the availability of the numbers when the UE is (E)MM-CONNECTED and the USIM inserted after the local emergency number list is downloaded to the ME.

Proposal 4 could be seen as quite radical to completely overhaul the text in TS 24.008 and TS 24.301 that has been there from day one.
Proposal 2 would seem to be quite a good compromise that would as it solves the current discrepancies and only adds new processing for the case where 112/911 are included in the local emergency number list is downloaded by the network. Proposal 3 is a variant of Proposal 2 which does not add the duplicate processing for the case of 112/911 included in the local emergency number list downloaded to the UE.

Samsung is happy to discuss other proposals, but would like to propose Proposal 2 as a way forward in CR C1-11xxxx.
