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1
Introduction

In the incoming LS from SA2 S2-063392, CT1 is asked to provide feedback on which are the most suitable options for supporting PS emergency sessions from the protocol and Mobility Management perspective. In this paper, we seek to investigate which of these are feasible or not for support of emergency calls.
2
Discussion

The LS S2-063392 from SA2 suggests four different proposals for the support of PS emergency sessions:
1. Including an new “Emergency Indicator” in the existing GMM Attach message sent towards the SGSN

2. Defining a new Attach Type “Emergency Attach” to be sent in the GMM Attach Request message towards the SGSN

3. Defining a new Attach procedure and message “Emergency Attach Request” to be sent to the SGSN

4. Re-use of the Service Request procedure for attach in the case of Iu mode (an additional mechanism would be required for A/Gb mode)

With the proviso that any chosen solution should also work for the case of a UICC-less UE.

Options (1) and (2) differ essentially in the extent to which backward compatibility can be supported. With option (1), a pre Rel-7 SGSN that does not understand the emergency indicator would ignore it and process the attach as per normal. In Option (2), the pre Rel-7 SGSN would not recognize the new attach type and reject it. In terms of the impacts on the state machine of mobiles and Rel-7 compliant SGSNs however, the impacts are the same – on recognizing that the attach is of type emergency, SGSN will behave differently wrt authentication and authorization (e.g. skip authentication or allow UICC-less access).
The Samsung approach favoured the usage of the Service Request Procedure, modified to trigger emergency procedures and additionally expedite the SM procedures. The argument in favour of this was that Service Request procedure is anyway only loosely coupled to the Mobility Management, thus would require fewer changes to the MM state machine. Additionally, the request for emergency connection is essentially one in which upper layer (SM) connection is being requested, independent of the authentication and authorization procedures (which are at the heart of GMM). This argument then supports the logic of using Service Request procedure in a case where GMM procedures need to be skipped as far as possible. 

The one drawback of the Service Request approach was that it will not work for A/Gb case and some companies have expressed a preference for a solution in which the A/Gb case is also catered for. Thus a fourth approach was proposed i.e. to implement a completely new procedure for emergency attach that would work for both Iu and A/Gb cases. This would be logically similar to the Service Request approach (i.e. not mix into the GMM state machine, or if so only minimally).

In Nokia’s opinion, the key argument to consider is that of changes to the GMM protocol state machine which are necessitated by enabling emergency procedures. Methods that cause the least possible changes would be preferable, since this will mean fewer implementation impacts. 
In analyzing the impacts on the GMM state machine, we looked at all GMM states applicable on the mobile side and looked at what procedures would be impacted:
The list below is practically the states in GMM state machine combined main states with sub states. So in principle the procedure mapping to state would be something like follows where emergency indication is used in attach or RAU:

GMM-DEREGISTERED.ATTACH-NEEDED

-> do attach

GMM-DEREGISTERED.ATTEMPTING-TO-ATTACH
-> do attach

GMM-DEREGISTERED-INITIATED



-> do attach (could need a bit more work as currently detach needs to complete before new attach)

GMM-DEREGISTERED.LIMITED-SERVICE

-> do attach

GMM-DEREGISTERED.NORMAL-SERVICE

-> do attach

GMM-DEREGISTERED.NO-CELL-AVAILABLE

-> not applicable

GMM-DEREGISTERED.NO-IMSI



-> do attach

GMM-DEREGISTERED.PLMN-SEARCH


-> do attach 
GMM-DEREGISTERED.SUSPENDED


-> not applicable

GMM-REGISTERED.ATTEMPTING-TO-UPDATE
-> do RAU

GMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM
-> do RAU

GMM-REGISTERED-INITIATED



-> abort and do attach
GMM-REGISTERED.LIMITED-SERVICE


-> do RAU

GMM-REGISTERED.NORMAL-SERVICE


-> do RAU

GMM-REGISTERED.NO-CELL-AVAILABLE

-> not applicable

GMM-REGISTERED.SUSPENDED



-> not applicable

GMM-REGISTERED.UPDATE-NEEDED


-> do RAU
GMM-REGISTERED.IMSI-DETACH-INITIATED

-> do RAU
GMM-REGISTERED.PLMN-SEARCH


-> do RAU 
GMM-ROUTING-AREA-UPDATING-INITIATED

-> abort and do RAU

GMM-SERVICE-REQUEST-INITIATED


-> abort and do RAU
For the case where Service Request message would be used instead, the following holds true. Again GMM Procedure mapping to state would be closely to what is below:

GMM-DEREGISTERED.ATTACH-NEEDED

-> do SR

GMM-DEREGISTERED.ATTEMPTING-TO-ATTACH
-> do SR

GMM-DEREGISTERED.INITIATED


-> abort and do SR (could need a bit more work…)

GMM-DEREGISTERED.LIMITED-SERVICE

-> do SR

GMM-DEREGISTERED.NORMAL-SERVICE

-> do SR

GMM-DEREGISTERED.NO-CELL-AVAILABLE

-> not applicable

GMM-DEREGISTERED.NO-IMSI



-> do SR

GMM-DEREGISTERED.PLMN-SEARCH


-> do SR

GMM-DEREGISTERED.SUSPENDED


-> not applicable

GMM-REGISTERED.ATTEMPTING-TO-UPDATE
-> do SR

GMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM
-> do SR

GMM-REGISTERED.INITIATED



-> do SR

GMM-REGISTERED.LIMITED-SERVICE


-> do SR

GMM-REGISTERED.NORMAL-SERVICE


-> do SR

GMM-REGISTERED.NO-CELL-AVAILABLE

-> do SR

GMM-REGISTERED.SUSPENDED



-> not applicable

GMM-REGISTERED.UPDATE-NEEDED


-> do SR

GMM-REGISTERED.IMSI-DETACH-INITIATED

-> about and do SR

GMM-REGISTERED.PLMN-SEARCH


-> do SR
GMM-ROUTING-AREA-UPDATING-INITIATED

-> abort and do SR

GMM-SERVICE-REQUEST-INITIATED


-> abort and do SR

What we see in the above example is that regardless of the method chosen, we need to consider how to behave in emergency case in most of the states in the state machine. It is more important to consider into what states the mobile moves after sending the emergency MM message. Our proposal would be to define new states where necessary e.g. GMM-DEREGISTERED.EMERGENCY-ONLY and GMM-REGISTERED.EMERGENCY-ONLY in the mobile and equivalent states in the network. It is our thinking that, with the addition of these types of states to the GMM state machine, the method by which the mobile gets there (i.e. which of the four options) is less important. 
Nokia therefore feels that any of the above listed methods could equally be used to provide the emergency call support, provided that the additional states are defined. Nokia therefore does not have a strong opinion on which of the four options is chosen.

We further examined the other arguments that Samsung produced in their SA2 paper S2-063005, see the extracts below with our responses:

· “The GMM protocol machine is tuned to function in different Network Modes of Operations. For example in NMO I, even when a terminal just wants to make a CS call that terminal must do a combined Attach. The currently documented proposal in [1], introduced by [2] has not fully considered what a UICC-less terminal in NMO I would have to do even if that UICC-less terminal only wants to make a CS emergency call. We believe that more exceptions to the GMM protocol machine will have to be introduced if the GMM Attach procedure is adapted for PS emergency sessions for UICC-less terminals. Re-using the Service Request procedure on the other hand takes the Network Mode of Operation completely out of the equation.”
Nokia response: It is supposed that a UICC-less terminal in NMO I would use procedures already specified for CS emergency calls. We don’t see an impact here because there are already conditions where the UE makes non-combined procedures in NMO I configuration.
· “For emergency calls, the suggestion exists that no security procedures should (or need) to be run. This is to assist the speedy establishment of the emergency call. Certainly for a UICC-less mobile no security procedure is even possible. So the suggestion that an Attach procedure should be used which culminates in the provision of a P-TMSI in Attach Accept to the UICC-less mobile will contradict the long standing principle of not sending P-TMSI unprotected over the radio interface. Thus Exceptions will have to be made to the GMM protocol machines. These exceptions will further complicate the specifications and the implementations of the PS emergency call feature. On the other hand, the use of the Service Request procedure to facilitate the PS emergency call without undertaking security procedures, while still requiring exceptions, will by far be less complicated.”
Nokia response: For a UICC less terminal, it can be assumed that there is no significant security flaw in sending a P-TMSI unprotected. Access in this case is extremely limited and will not cause general fraud case. 
· “The solution in subclause 6.3 of [1], in main introduced by [2] requires a two step approach. First the GMM Attach procedure needs to be adapted, then secondly the PDP Context procedures need to adapted. The proposal herein re-using the Service Request, would allow the creation of the PDP context to support the UICC-less PS emergency session in a single step. Sufficient parameters can be piggy backed onto the Service Request to allow an emergency PDP context to be created and provided to the mobile. Further, the changes to Session Management documented in [1] and [2] where explicit PDP Context activation by the UICC-less terminal must be performed separately, could still be used by way of an alternative. Another alternative would be that the Network knowing that the Service Request was explicitly for a PS emergency session, could on its own create a default emergency PDP context and return that information to the terminal in Service Accept – i.e. the re-used Service Request need not provide PDP context parameters.”
Nokia response: it is true that use of Service Request can be used to optimize also the Session Management (PDP context activation). However there are also cases where the user will use an existing MM connection and try to set up an emergency PDP context. In those cases, this optimization is therefore not useful. In addition, this procedure starts to stray a long way from the existing Service Request logic handling at the SGSN, so for that reason may not be preferable.
· “In having first the GMM procedure and then the Session Management procedure there are 2 sets of signalling before the IM subsystem can start its emergency call. Re-use of the Service Request procedure could be coupled with parallel creation of a PDP context for emergency use to shorten the time the IM subsystem has to wait before the INVITE for the PS emergency call can be sent.”
Nokia response: See last answer above.

· “[2] correctly argues that "It is an ‘application’ within the UE that recognizes the number entered by the end user and determines that the call is intended for an emergency center." That application already today has the "plumbing" in place for the CS emergency call in the case of a UICC-less terminal. That "plumbing" does not involve the MM protocol machine but still gets to the Access Stratum functions. However, the solution document in [1], introduced by [2], requires additional and different "plumbing" to get down to the Access Stratum and via the GMM protocol machine. Re-using the Service Request would allow much of the "plumbing" from application down to the Access Stratum functions to be re-used. This should be obvious in that the Service Request is meant to mirror the CM Service Request. The intention of reusing existing "plumbing" is further hinted at in current version of TS 23.167, Annex A.6.2.”
Nokia response: Essentially this seems to be the same argument that MM protocol machine should not be too involved in the emergency procedures. However, also here it is noted that the user sometimes will use an existing MM connection when trying to set up an emergency PDP context. The GMM protocol state machine anyhow needs to elaborated for enabling emergency procedures.
3
Conclusion and Proposals

Nokia feels that any of the above listed methods could equally be used to provide the emergency call support, provided that additional states are defined in the GMM state machine. No big differences were found between the 4 methods regarding standardization and implementation efforts. Nokia therefore does not have a strong opinion on which of the four options is chosen.

Nokia propose to reply to SA2 one of the described methods is chosen. 
CT1 may wish to decide and indicate some certain preference for one of the methods.
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