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1. Background

The issue of how best to support an emergency IP Multimedia public identity (E-IMPU) and an associated Tel-URI for any UE enabled to instigate an IMS emergency call has been ongoing now in SA2 for over a year (e.g. see contributions on this since March 2007 in S2-070153, S2-071229, S2-073314, S2-073315, S2-074231, S2-074322, S2-074378, S2-074772, S2-075353, S2-075402, S2-075307, S2-080428). Many different proposals have been made (in these contributions) although none have yet been agreed by SA2 despite some receiving additional information from SA1 (S2-075353).
The most recent historic proposal, S2-080428 from Ericsson, received some support and seems less contentious than the other proposals, mainly because it appears consistent with the requirements from SA1 and imposes less impact on the UE and IMS. This proposal includes the use of an E-IMPU and is as follows (extract quoted verbatim from S2-080428):
The Emergency IMPU is added in the IRS of the user containing at least a Directory number and other IMPUs allowed to be used for communication. 

The Emergency IMPU may be barred for normal services, and will in such case not be received by the UE in IRS sent to the UE.

When performing a normal registration in the home network, the user may perform an emergency call using the Directory number received in the IRS of the registration. 

When performing an emergency registration (e.g., due to roaming), the UE receives all the IMPUs in the IRS (including IMPUs barred for normal services) and can then perform an emergency call over the emergency registration using the Directory number.  

Note that when doing the emergency registration, contacts for non-emergency registrations are not de-registered when an emergency registration is performed, i.e., the current Rel-7 solution already supports the possibility to have an IMPU registered with both a normal registration and with an Emergency registration at the same time. 

In the possible event that more than one Directory number or IMPU can be selected when making the emergency call, it is a UE policy to select an appropriate identity to use. It is however proposed that the default IMPU should be used if no explicit policy is set. This applies both for the case of emergency calls using emergency registration and normal registration. 

The above proposal is not completely precise – e.g. it is not clear whether a successful normal registration by a roaming UE for the IRS containing the E-IMPU would remove the need for an additional emergency registration. But, generally, the proposal seems clear enough to agree or disagree as to whether it is in the right direction.
Recent offline discussion has now highlighted that while S2-080428 is a step in the right direction, there may be some value in removing the E-IMPU altogether and making use of an existing IMPU and Tel URI in a normal IRS. There appear to be pro.s of con.s for this approach – the main pro. is that subscription changes, impacts to the HSS and some impacts to PSAPs would all be less; the main con. is that flexibility to solve certain corner cases is reduced. The rest of this discussion elaborates on this.

2. Keeping versus removing the E-IMPU
If possible, avoidance of an E-IMPU is the desirable solution because:
(a) An IP capable PSAP will not receive different types of SIP URI for either users invoking different IP emergency call solutions (e.g. IETF, NENA, 3GPP) or 3GPP users who provide an IMPU in association with a normal registration and an E-IMPU in association with an emergency registration
(b) There should be no need for operators to change existing IRS subscription in the HSS for users who already have an IRS containing an IMPU and a Tel URI (e.g. MSISDN).

(c) The resulting solution should be simpler due to avoidance of special impacts in the UE and P-CSCF to support transfer, recognition and assertion of an E-IMPU
However, there will be difficulty in supporting (at least) the following cases:

(d) The UE registers a normal IRS in the home PLMN when not roaming that contains one or more IMPUs but no Tel URI. The UE later sends an INVITE for an emergency call containing one of these registered IMPUs.
(e) Suppose a UE with incoming calls barred has no Tel URI subscription. To support call back for IMS emergency calls, the operator would have to add a new Tel URI to either an existing IRS or a new IRS. In the case of a new IRS, a new IMPU would have to be included.
(f) Similar to case (e), several users may share the same IRS(s). In that case, even if the shared IRS(s) contained a Tel URI, unambiguous call-back would not be possible. A possible solution would be to assign each user a unique IRS containing a unique IMPU and unique Tel URI for emergency call use only.

In case (d), the P-CSCF can either send on the INVITE without a Tel URI which would prevent call back from a legacy PSAP. Or the P-CSCF can return a 380 alternative service response to request an emergency registration. It is possible that the UE could then register a different IRS that contained a Tel URI. For example, the UE might not have been aware that the IRS originally registered did not contain a Tel URI but may be configured with the IMPU for a different IRS (containing a Tel URI) to be used for emergency registration. These options apply equally whether an IMPU or E-IMPU is defined by 3GPP to support IMS emergency calls. The subtle difference between the two cases is that when an E-IMPU is defined, the P-CSCF can determine whether the IRS originally registered in (d) is the IRS associated with an emergency registration (depending on whether it contains an E-IMPU or not). If it is, the P-CSCF need not waste time requesting an emergency registration (because nothing will then change) and can instead forward the INVITE without a Tel URI. It may be argued that (in the case an IMPU is defined) the P-CSCF should always forward the INVITE in (d) – but that could lead to issues of liability if the UE actually had (or could have had) another IRS containing a Tel URI available for emergency registration. 
In case (e), an operator may prefer not to add a new Tel URI to an existing IRS because the Tel URI must not be available for normal call back. (If a Tel URI was included in a normal IRS, it might be rather difficult to decide when call back should and should not be allowed if there had been just a normal registration in the home PLMN when not roaming.) If a new IRS is created containing a new IMPU and new Tel URI, it becomes available for normal registration requiring special treatment to either reject such registration or prevent any normal services. That does not apply if a new IRS is created containing an E-IMPU and new Tel URI because such an IRS could only be registered using the emergency registration procedure (so it would only be available for an emergency call and limited call back).
In case (f), part of the discussion for (e) applies – namely that any new IRS containing an IMPU and Tel URI becomes available for normal registration requiring special treatment to either reject such registration or prevent any normal services
3. Conclusions
The advantages conferred by (a), (b) and (c) above to a solution using an IMPU but no E-IMPU are seen as significant. Disadvantage (d) is seen as a small loss of flexibility in rare cases (e.g. the P-CSCF can still request an emergency registration if there was none already for liability reasons). Disadvantage (e) is also seen as a rare case and assigning a Tel URI in an existing IRS associated with call barring may suffice. Disadvantage (e) is seen as potentially more significant if adding the capability to support unique call back for users with shared subscriptions needs to be supported.

It is hoped that a discussion of the pros. and con.s of each solution in SA2 will lead to a consensus for either retaining or discarding the E-IMPU. At the very least, receiving more opinions on this should be helpful.
Should it be preferred to remove the E-IMPU, it is expected that changes would be needed to both Rel-7 and Rel-8 for compatibility reasons. Something similar would also be needed if an E-IMPU is retained since Rel-7 currently does not define a complete solution.
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