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Abstract of the contribution:

This contribution describes the proposed solutions to support IMS emergency calls with GPRS access.
1. Introduction and Scope of the paper:

When a user initiates the IMS emergency call (em-call) two main scenarios exist:

i) The MS is able to recognize that the user is dialing or otherwise requesting an IMS emergency call setup. This case is the main subject of this paper.
ii) The MS did not recognize that the user requested an IMS emergency call setup. IMS core may detect the emergency call and handle it according to 23.167. This case is not covered in this paper.
IMS core can in both cases use PCC methods to request and indicate Emergency QoS to the PS core, that solution should be specified in 23.203 and 23.107. Related contributions are submitted for this meeting.
This discussion paper describes the GPRS emergency solutions that are needed to support IMS emergency services using GPRS access. 
2. Guidance from CT1 and SA plenary #35

2.1 CT1 recommends using a new Emergency Access method
CT1 has sent a response LS to SA2 on the GPRS access aspects of IMS emergency services in S2-071090. 
According to the LS, CT1 has decided to recommend that the MS shall use the Routing Area Update procedure with a new update type for Emergency Access (em-access) in the following cases:

1. MS is in PMM-IDLE state and tries to make an IMS emergency call.

2. UICC-less terminal, which tries to make an IMS emergency call.
3. MS is in Limited Service state and tries to make an IMS emergency call.

2.2 SA#35 requested use cases to be defined

From SA#35 draft meeting report:
“ … Two use cases should be defined:

1. MS with UICC attempting IMS emergency call setup;

2. UICC-less terminal attempting IMS emergency call setup.

Stage 2 at least for the case of MS with UICC should be completed by May 2007.

It needs to be determined whether it is better to have some of the work included in Rel‑7 and some in Rel‑8 or to keep the work together in the same Release (i.e. Rel‑8).

It was commented that there are divergent regulations in different countries and regions for Emergency Calls. It was asked whether including the UICC case in Rel‑7 would provide a significant coverage of users. This information was not available at this meeting. The TSG CT Chairman advised not to move all of the work into Rel‑8 as this would also imply many CRs to remove the functionality from Rel‑7. It was commented that the inclusion of this would allow the production of Rel‑7 MSs and that there was also a fall-back to CS for emergency call. It was proposed that this exception is agreed and the implications of splitting the work could be studied until TSG CT#36.”


2.3 Use cases for IMS emergency

According to SA #35, 2 use cases should be defined so that it can be evaluated if it is possible to split the work between different releases. 
2.3.1 Use Case 1, MS with UICC
In this use case the MS is equipped with a valid UICC. Roaming mobiles and mobiles that are not yet normally IMS registered shall first perform the IMS emergency registration before the emergency call. This discussion paper and corresponding CRs mainly describe the IMS emergency solutions for this Use Case 1.
2.3.2 Use Case 2, terminal without valid UICC
In Use Case 2 the GPRS terminal does not have a valid UICC. According to 23.167 such a terminal may perform an emergency call in the CS domain or an anonymous IMS emergency call. It is proposed that this Use Case 2 should be put for further study or not supported in Rel-7. This approach does not impact the emergency solutions for Use Case 1 in Rel-7. 
2.3.3 Use Case 3, MS with valid UICC in forbidden area

In addition to SA#35’s guidance we define also Use Case 3 where the mobile is within or entering a forbidden area, see TS 23.122. It is proposed that also this Use Case 3 should be put for further study or not supported in Rel-7. This approach does not impact the emergency solutions for Use Case 1 in Rel-7. 

3. Discussion and proposals
3.1 A/Gb mode and Iu mode support for IMS emergency calls

Regarding CT1’s guidance for the emergency access method it is noted that in A/Gb mode, an MS successfully registered in a routing area in the PS domain can ask the BSC at any time for an uplink packet flow and send the SM signaling right away. The MS does not need to establish a (PS) signaling connection first like in the Iu mode. Therefore, case 1 in CT1’s LS is restricted to the Iu-mode, but cases 2 and 3 are also relevant also for the Gb mode.

It is noted, however, that for A/Gb mode, the first priority is to carry the emergency call in the CS domain, i.e. in A-mode. This discussion paper and corresponding CRs concentrates on the Iu-mode, because it is felt most important to support IMS emergency calls for the Iu mode in Rel-7. 

Adding support for IMS emergency calls in Gb mode is proposed to be handled as a separate issue, because a different set of specifications are affected and also TSG-GERAN should be consulted how to do emergency access in Gb mode.

Proposal #1 Add a Note in 23.167 Annex A and in 23.060: Support for IMS emergency calls in Gb mode are not supported in this Release.

3.2. Emergency access methods for MSs in PMM-IDLE state in Rel-7
According to the guidance from CT1 the MS in PMM-IDLE state shall perform the Emergency Access method before the IMS emergency registration or IMS emergency call. 

The benefits of using the emergency access method are indicated in the annex to this paper and support the guidance from CT1.

It is proposed to specify the Emergency-Access procedure already in Rel-7 for MS:s in PMM IDLE state, even if the emergency access method only will be used by mobile stations with a valid UICC in Rel-7. If we introduce the Emergency-Access method only from Rel-8 onwards, the Rel-7 MS:s will not be able to enjoy the preferred treatment they will get from the SGSN when supporting the Emergency-Access method. If the emergency access method is only specified in Rel-8, it would be necessary to specify a backwards compatible signaling solution for Rel-8 MS:s in a Rel-7 network. 
The Emergency Access procedure is a new function in the PS domain and should be specified under a separate clause in 23.060. 

Proposal #2: Accept a Rel-7 CR to 23.060 to specify the emergency access functionality and procedure in a new clause 6.5.2a. 
3.3 Emergency access method for terminals without valid UICC and in forbidden areas not in Rel-7

If the MS is in a forbidden area and in Limited-Service state, or if the terminal does not have a valid UICC, the Emergency Access function would provide the only means to get emergency access. The MS would have to use the emergency access method for IMS emergency calls if it is not allowed ordinary GPRS access.  

Resolving the security matters for these ‘abnormal’ cases requires SA3 guidance. This applies especially if some new replacement security functions are seen necessary by SA3 to allow access for such terminals. Therefore, defining a solution for these ‘abnormal’ cases within 3GPP Rel-7 timeframe seems unrealistic. However, it is foreseen that the same Emergency-Access procedure shall be used by the MS:s in forbidden areas in the Limited-Service state and by terminals without a valid UICC, but this part of the solution should be stated FFS or not supported in Rel-7.
Proposal #3 add a Note in 23.167 Annex A and in 23.060: IMS emergency calls for MS:s in forbidden areas or terminals without a valid UICC are not supported in this release.
This means that the GPRS level emergency procedures will not work for such MS and terminals in Release 7 networks.

3.4 IMS emergency calls when the MS is in PMM-CONNECTED state
3.4.1 Functionality when the connected MS needs to perform IMS emergency registration

The MS may be in the PMM-CONNECTED state when the user initiates the emergency call. Also in this case the MS needs to perform the IMS emergency registration when the MS is roaming or when the MS is not IMS registered at all, or when IMS core requests IMS emergency registration, see also the examples in chapter 2 of the Annex. In GPRS terms this may correspond to the following situations:
- MS does not have any active PDP contexts;

- MS is not IMS registered;

- MS is in VPLMN, has active PDP contexts and is IMS registered. 

Such an MS shall activate a new PDP context (using the primary PDP context activation procedure) for IMS emergency registration using the Emergency APN before it performs the IMS emergency registration. 
The emergency call establishment is then continued as described in 3.4.2 below.


3.4.2 Handling of PDP contexts for the IMS emergency call
If the MS has a valid IMS emergency registration, or if the IMS emergency registration is not required (MS in HPLMN), the MS in PMM-CONNECTED state shall initiate a Session Management procedure for the emergency call setup. The MS first needs a PDP context with NRT (Non Real-Time) QoS for signaling. When IMS then sets up the em-call, a PDP context with RT (Real-Time) QoS is needed for the em-call related VoIP user plane data. 
It is seen that the handling logic for PDP contexts of emergency sessions should be the same as the handling logic for PDP contexts for the normal IMS sessions in the network.

The MS shall activate or modify the PDP context used for the IMS emergency call using the emergency QoS indication.
Proposal #4: Agree on the related CR to 23.107 which adds the emergency indication to the UMTS QoS parameters and send an LS to CT1 on adding em-indication to QoS IE in 3GPP TS 24.008.

3.5 Indication that SGSN supports emergency access

A problem has been identified when the MS in PMM-IDLE state use the Emergency Access procedure. If the MS was attached to a SGSN that does not support the emergency access procedure, then when the MS requests em-access, the SGSN may detach the MS. A similar problem exists for the Emergency APN handling. If SGSN does not support the Emergency APN, then activating a primary context with Emergency APN either will fail (e.g. DNS did not recognize Em-APN), or SGSN will treat the Emergency APN and context as ordinary ones. 
To overcome these unwanted consequences, the following solution is proposed. An SGSN that supports emergency access and emergency APN shall indicate such support to all MS:s during the ordinary Attach and RAU procedures.
A CR is needed to specify this functionality in 23.060 and a corresponding CR to 24.008 that adds the em-call / em-APN support indication to all Attach Accept and RAU Accept messages. This would be similar to the indication of MBMS and LCS support in the IE Network Features Supported. The emergency supported indication means that the mobile in PMM-IDLE state shall only use the Emergency Access method (or Emergency APN) if the network previously did indicate that this method is supported in the latest received Attach Accept or RAU Accept message. If SGSN in the serving PLMN does not indicate support for the emergency access method and emergency APN in the latest received accept message, this lack of support indication means that the MS shall not use the Emergency APN or Emergency Access method in such a network.
It is also noted that due to congestion and other abnormal cases the positive indication that SGSN supports the emergency access and emergency APN cannot be interpreted to guarantee the availability of the service. The MS cannot know whether the service is fully available until trying the emergency call. 
Proposal #5: Specify the indication of emergency network support in 23.060 and send an LS to CT1 about adding the em-call / em-access support indication to all Attach Accept and RAU Accept messages in 3GPP TS 24.008. 
3.6 Emergency call is underway and the MS moves to a new area 

When the emergency call is underway, the MS is in PMM-CONNECTED state and the MS moves to a new area, the em-call should continue undisrupted. This requirement may apply also when the MS is entering a forbidden area (see 23.122), but that functionality should be FFS or not supported in Rel-7.
If the new area is under another SGSN, the old SGSN should indicate with the SGSN Context Response message to the new SGSN which of the PDP contexts are used for the em-call. For this purpose a new em-call indication needs to be defined within the GTP ‘PDP Context’ IE, which is in accordance with proposal#4 above. It is noted that the pending CT1 CR to 24.008 is adding an emergency indication to the QoS IE and this already solves the problem. This solution also answers questions (A) and partially (D) in TS 23.167 (see section 4 below).
The emergency QoS-indication in the QoS IE will be transparently carried by both Forward Relocation Request and SGSN Context Response messages.
It is noted that according to proposal #3 the emergency call cannot continue if the MS enters a forbidden area during the emergency call.
4. Clearing the GPRS questions in Annex A of TS 23.167
TS 23.167 Annex A contains GPRS specific issues for IMS emergency calls and lists quite many GPRS related questions with conclusions, see the update below. Annex A is currently Informative only. 
Proposal #6: Change Annex A of TS 23.167 to Normative and describe the normative requirements and GPRS functions needed to support IMS emergency services in the Annex A of 23.167 and specify the functions in 23.060, see the corresponding CRs. Delete the list of questions in chapter A.5 and delete chapter A.6 about terminals without UICC.
Regarding the GPRS related questions with corresponding conclusions in Annex A of 23.167, the following is noted:

1)
How to support an UE in Limited Service state?

To be stated FFS or not supported in Rel-7, see the 23.060 CR.

2)
When shall the UE request Emergency APN?

Covered in 23.167 Annex A, clause A.2 and in 23.060, the corresponding 23.060 CR was approved in SA#35.


A)
How to convey emergency indication in RAU procedures (Intra and Inter)?

According to Proposal #3, the emergency call continuation in forbidden areas would be for further study or not supported in Rel-7. The emergency indication is delivered in the context transfer signaling and therefore there is no need for an emergency indication in the RAU Request message during an ongoing emergency call. The new SGSN is informed about the emergency call from the PDP context information element sent by the old SGSN to the new SGSN with SGSN Context Response message. 
In intra-SGSN RAU the SGSN knows which contexts are used for em-calls and therefore there is no need for indicating emergency in the intra-SGSN RAU request message. 

Question B) about CAMEL support for emergency calls already resolved, n/a.


C)
What level Emergency calls will work with pre-REL-7 SGSNs?

The Conclusion is valid: Pre-Rel‑7 SGSNs do not support IMS emergency services.
D)
Are combined procedures applicable if IMS emergency services are in use (Attach and RA/LA Updating)?

The given conclusion that  “The combined procedures (Attach and RA/LA Updating) shall support IMS emergency services“ is valid, but needs to be developed further according to the proposals in this paper. Also the combined Attach Accept and combined RAU Accept messages shall contain the indication that the emergency access method and emergency APN are supported, if appropriate. It is suggested that such support indication should not be specified to prohibit the MS from using the CS domain for the emergency call. 

If the MS is already attached to the SGSN and decides to make an em-call, the MS may be either in PMM-IDLE or in PMM-CONNECTED state. Both these initial states are addressed by this paper. When the em-call is ongoing and MS is moving to a new routing area, then in the inter-SGSN RAU case, the old SGSN has to inform the new SGSN that the context is used for an emergency call. It is noted that the pending CT1 CR to 24.008 is adding an emergency indication to the QoS IE and this solution solves the problem.

E)
Procedures for UICC-less IMS emergency Attach

To be stated FFS or not supported in Rel-7, see the 23.060 CR.

F)
Selection rules for Emergency APN

Covered in 23.060, the corresponding CR was approved in SA#35.

G)
Impacts on Intra and Inter System change in case not all access systems support IMS emergency services (A/Gb mode, Iu-mode)

The conclusion is only partly valid. It is proposed that only Intra and Inter system change are specified for the Iu mode in Rel-7. Intra and Inter system change with Gb mode should be stated FFS or not supported in Rel-7, see the corresponding CR to 23.060.

H) 
In TR 23.867 the statement that the security functions are optional is repeated for a number of procedures, even though the function already is optional.
The current text description under this question is valid, but the security functions for terminals without a valid UICC and for MSs in forbidden areas should be stated FFS or not supported in Rel-7.
I)
Treatment of a UE that is not registered and GPRS network selection

The conclusion for UEs with valid UICC is correct. Emergency services for terminals without UICC and mobiles in limited areas should be FFS in Rel-7.

J)
Continued support of location (where required) following handover to a new SGSN

The given Answer is valid: Enable transfer of an indication as to whether a PS-NI-LR procedure was already performed or not together with the GMLC address from an old to new SGSN during handover of an emergency session. 

Summary

This discussion paper proposes the following actions to complete the Rel-7 part of GPRS support for IMS emergency.

1. 
Add a note in 23.060 that IMS emergency calls in Gb mode are not supported in this Release.
2. 
Specify the emergency access method to be used by (normal) mobiles in PMM IDLE state, as recommended by CT1.
3. 
Add a note in 23.060 that IMS emergency calls for MS in forbidden areas or terminals without a valid UICC are not supported in this release.
4. 
The MS should indicate emergency QoS in the context activation/modification.

5. 
The SGSN should indicate in the ordinary Attach Accept and RAU Accept messages that the SGSN supports the emergency access method and emergency APN
6. 
Change Annex A of TS 23.167 to Normative and describe the normative requirements and GPRS functions needed to support IMS emergency services in Annex A of 23.167 and specify the functions in 23.060, see the corresponding CRs. 


CT1 and RAN2 should be informed about the solutions above so that corresponding additions are included in the stage 3 specifications.
ANNEX
Additional information and functional descriptions
1. Benefits of using the emergency access method in PMM IDLE state

When the MS in PMM-IDLE state performs the Emergency Access method the following benefits are achieved: 
1) 
The SGSN is informed with the very first message that this is going to become an emergency session and can handle the session appropriately and e.g. avoid pre-empting the session. 
2) 
In 3GPP Rel-8 the SGSN could allow the emergency access procedure to proceed even in case there are regional roaming restrictions, like "national roaming" (GMM reject cause #13) or "regional provision of service" (GMM reject cause #12). This could apply also for PS handover towards other routing areas or subsequent RAU in other routing areas (whether they are served by the same SGSN or a different one).
3) 
Even for a MS with valid UICC the network may be unable to perform the security procedures under certain circumstances. TS 33.102, subclause 6.4.9.2, specifically mentions the following cases:

- Authentication is impossible because the serving network cannot obtain authentication vectors due to a network failure (e.g. there is no response from the HLR), or
- Authentication is possible, but the serving network cannot successfully authenticate the (U)SIM (e.g. the authentication procedure fails according to some protocol error case specified in 24.008).
If the SGSN is required to proceed with the emergency access even under these circumstances, it needs to receive some indication already with the first message. Note: The requirements in TS 33.102 currently apply only for the CS emergency call; but there is no reason why SA3 should have different requirements for the PS access in 3GPP Rel-8

As a side remark it is noted that the PMM state model has several states: PMM-DETACHED, PMM-IDLE and PMM-CONNECTED. So the above clause always applies to an attached MS, i.e. an MS that is in GMM-REGISTERED state. In other words, MS in PMM-IDLE must have valid-UICC and cannot be detached. It should also be noted that the MS can be in PMM-IDLE also when the MS is registered but is in a forbidden LA, i.e. is in REGISTERED-LIMITED.SERVICE & connection is PMM-IDLE. These aspects need to be covered and specified in the corresponding stage 3 specifications, it is seen sufficient that 23.060 simply refers to the PMM-IDLE state.

2. Relations between IMS registration and IMS emergency registration from GPRS perspective

IMS registration and IMS emergency registration is always with the S-CSCF in HPLMN. The roaming MS may perform the ordinary IMS registration via P-CSCF in HPLMN (most common case) or via P-CSCF in VPLMN. The roaming MS, however, shall always perform the IMS emergency registration via P-CSCF in the VPLMN before setting up the IMS emergency call.

In addition to being already attached to the PS domain (SGSN) and PMM-CONNECTED state, the MS may be in one of the following states before the em-call initiation: 

· MS is in HPLMN or in VPLMN, but does not have any active PDP contexts. Obviously, in this case the MS cannot be IMS registered. MS needs to activate a PDP context for SIP signaling to perform the IMS emergency registration. The PS domain should make sure that the context and the respective RAB will not be pre-empted. Therefore, MS shall activate a primary PDP context for IMS emergency registration using the already specified Emergency-APN.
· MS is in HPLMN or in VPLMN and has active PDP context(s), but is not IMS registered. MS needs a PDP context for SIP signaling to get the IMS emergency registration done via the local P-CSCF, and the PS domain needs to know that the context and the respective RAB should not be pre-empted. The MS should also in this case activate a primary PDP context using Em-APN for IMS emergency registration.

· MS is in VPLMN, has active PDP context(s) and is IMS registered. 3GPP TS 23.167 requires that in such case the MS shall perform IMS emergency registration and therefore needs to activate a primary PDP context using Em-APN.

· MS is in HPLMN, has active PDP context(s) and is IMS registered. 3GPP TS 23.167 states that in this case the MS need not perform any IMS emergency registration and therefore shall not request any new primary PDP context activation with Em-APN. Hence, the MS has either to modify the existing SIP signaling context so that it will not be pre-empted (em-indication in QoS), or the MS should activate a secondary context. In order to make MS implementation simpler, MS should also in this case use the em-indication in QoS to activate the context so that it will not be pre-empted.
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