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*** FIRST CHANGE ***
4.1
Architectural Principles

The solution for emergency sessions in the IMS fulfils the following architectural requirements:

1.
A CS capable UE shall use the CS domain for emergency services, if it is not explicitly guided by the network operator to use the PS domain.

2.
Emergency services are independent from the IP-CAN with respect to the detection and routing of emergency sessions. The emergency services shall be possible over at least a cellular access network, a fixed broadband access, I-WLAN access and a nomadic access.

3.
Any kind of emergency numbers, and emergency SIP and TEL URIs as specified in TS 22.101 [8], and special indications for emergency sessions within the SIP signalling shall be supported.

4.
Emergency sessions should be prioritized over non-emergency sessions by the system.

5.
The establishment of IMS emergency sessions shall be possible for users with a barred public user identity.

6.
The primary solution shall be that the UE can detect an emergency session (e.g. by evaluating the SIP-URI or the dialled number) by itself and indicates the emergency session to the network. The cases where the UE can't detect an emergency session shall also be supported.

7.
The solution shall work in case the UE has sufficient credentials to authenticate with the IMS and is registered to the IMS or is not registered with the IMS. The case where the UE does not have sufficient credentials to authenticate with the IMS shall also be supported where regulations allow.


In the case that a UE is already IMS registered and is roaming, it shall, in addition, perform a registration in the visited network and home network IMS for the support of emergency services (emergency registration). The UE shall use a special emergency Public User Identifier in the emergency registration request. The implicit registration set of the emergency Public User Identifier shall contain an associated Tel URI that is used to call back the user from the PSTN.

In the case a UE is already IMS registered and is not roaming, the UE may skip the additional emergency registration.

Editor's Note:
The scenario and conditions for which the UE is not required to perform IMS emergency registration is FFS. It needs to take the emergency session related IP-CAN procedures (e.g. possible change of contact address) into consideration. The modifications in other sections shall be aligned with this later.

Editor's Note:
The usage of local routing numbers in North America to call back the roaming user without involving the home network is FFS.


If the UE does not have sufficient credentials to authenticate with the IMS it shall be possible to perform session establishment without an existing security association between UE and P-CSCF, and the UE shall include an equipment identifier (the specific details of the equipment identifier to use may depend upon the IP-CAN) in the request to establish an emergency session.

8.
It shall be possible to reject emergency service requests from an UE, without sufficient credentials to authenticate with the IMS in networks where emergency services from UEs with sufficient credentials to authenticate with the IMS are required.

9.
Emergency Service is not a subscription service and therefore will mainly be supported in the roamed-to network. In the case that a UE has sufficient credentials, it shall initiate an emergency registration with the network (requiring the involvement of the home network). The CSCFs providing service for emergency sessions may be different from the CSCFs involved in the other IMS services. In the case that the registration fails, the UE may attempt an anonymous emergency call.

10.
If an emergency session establishment request is routed to a P-CSCF located in the home network, the home network should be able to detect that the session is for emergency service (whether indicated as such or not) and respond to the UE indicating that the UE should initiate an emergency session in the visited network (e.g. via the CS domain of the visited network).

11.
Emergency centers and PSAPs may be connected to the PSTN, CS domain, PS domain or any other packet network.

12.
Emergency centres and PSAPs shall be able to call back the user for an emergency session from a UE that has registered (i.e. containing valid credentials).

13.
The IMS core network shall be able to transport information on the location of the subscriber.

14.
The support of emergency calls on media other than voice shall be possible.

15.
The network shall be able to retrieve the caller's location;

16.
As a regional option, the network shall be capable of assigning a routable location key (i.e. Emergency Services Query Key, a.k.a. ESQK, which has the same properties as the existing ESRK in wireless 911 services) to an IMS emergency session, and releasing the ESQK when the emergency session is terminated.

17.
The network shall provide the caller's location information to the PSAP upon query from the PSAP.

18.
The network shall provide the possibility to route to a default answering point given the scenario where the local PSAP can not be determined.

In addition to the architectural requirements, the following architectural principles apply to IMS emergency sessions:

-
The IMS network shall be able to discriminate between emergency sessions and other sessions. This shall allow special treatment (e.g. with respect to filtering, higher priority, routing, QoS) of emergency sessions.

-
If a visited network can support PS emergency service, the emergency session shall be established in the visited network whether or not UE is registered in IMS in the home network.
-
The P-CSCF is the IMS network entity, which is responsible to detect the request for emergency session and forwards the request to E-CSCF in the same network.

-
The P-CSCF serving the emergency call is the IMS network entity which may retrieve the location identifier from the IP-CAN.

-
The E-CSCF is the IMS network entity, which shall be able to retrieve geographical location information from the LRF in the case that the geographical location information is not available and is required.

-
If required, the E-CSCF shall be able to forward the location information to the LRF for validation of geographical location information in the case that the geographical location information is included by the UE over any access network type.

-
The E-CSCF is the IMS network entity, which is responsible to route the request to an emergency centre/PSAP or BGCF based on location information and additionally other information such as type of emergency service in the request.
*** NEXT CHANGE ***
7.1.2
Non UE detectable Emergency Session
As the UE could not detect the emergency session, the session establishment request will be sent to a P-CSCF in the visited PLMN or a P-CSCF in the home PLMN as per a normal session establishment procedure. The former is only applicable to a roaming situation whereas the latter can apply to both a roaming and non-roaming situation. Prior to sending the session establishment request the UE must be registered in the IMS as per the normal registration procedure.

In the case that the P-CSCF detects that this is a request to establish an emergency session, based upon local policy (e.g., checking access type):

-
the P-CSCF may reject the session initiation request with an indication that this is for an emergency session. When the UE receives the session rejection then the UE shall either attempt to initiate an emergency call in the CS domain or follow the procedure in 7.1.1.

-
Alternatively, the P-CSCF in the visited PLMN or the P-CSCF in the home PLMN for a non-roaming UE may allow the session initiation request to continue by inserting the explicit emergency indication in the session request and forward that request to an Emergency CSCF in the same network. There is no requirement to inform the UE that the session has been marked as an emergency session, i.e. the UE can treat the session as a normal session establishment.
*** NEXT CHANGE ***
7.6.2
The UE acquires the location information
The terminal may determine its own location or it may retrieve the location information from the IP-CAN.
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Figure 7.6-1: Terminal requests location information from the IP-CAN

1.
The user initiates an emergency call.

2.
The UE determines its own location if possible. If the UE is not able to determine its own location, the UE requests the location from the IP-CAN, if that is supported for the used IP-CAN.

3.
The user equipment sends an INVITE with an emergency indication and location information to the IMS core. If the location information is included using the capability defined in IETF RFC 4119 [14] but is not current (i.e. contains an old location estimate), an indication (e.g. date and time) shall be included as allowed in [14].
4.
The IMS core selects an emergency centre or PSAP and sends the request including the location information to the emergency centre or PSAP.
4a. The INVITE is sent to an MGCF/MGW, 4b. The IAM is continued towards the emergency centre or PSAP Or 4c. The INVITE is sent directly to the emergency centre or PSAP.

5.
The emergency call establishment is completed.

7.6.3
The IMS core retrieves the location information

The IMS-core may retrieve the location information either from the IP-CAN directly, or from a location retrieval function (LRF).

NOTE 1:
When the Retrieve Location request is sent directly to the IP-CAN, it is assumed that the location retrieval function is included within the IP-CAN.
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Figure 7.6-2: IMS core requests location information from the LRF

1.
The user initiates an emergency call.

2.
The user equipment sends an INVITE with an emergency indication to the IMS core. The INVITE may contain any location objects that the terminal has. The location object is dependant upon the access network technology.

3.
If the location object provided in step 2 is insufficient to determine the correct PSAP or if the IMS core requires the assistance of an RDF, or if the IMS core is required to verify the location object, a retrieve location request is sent to the LRF performing the location retrieval functionality. The retrieve location request shall include information identifying the UE, the IP-CAN and may include means to access the UE (e.g. UE IP address). The retrieve location request may also include any location objects provided in the INVITE in step 2.
4.
The LRF may obtain an interim location estimate. The means to obtain the interim location estimate is dependant upon the access technology the UE is using to access the IMS and may include using the PS-NI-LR or PS-MT-LR procedures defined in TS 23.271 [5] or the SUPL procedures defined in OMA AD SUPL: "Secure User Plane Location Architecture" [15], OMA TS ULP: "User Plane Location Protocol" [16], or other procedures. The LRF may invoke an RDF to convert the interim location or any location object received in step 3 into the address of a PSAP. The LRF may record the information received in step 3.

NOTE 2:
The use of SUPL procedure is depended on the UE capabilities.

5.
The location information and/or the PSAP address obtained in step 4 is returned to the IMS core. The LRF may also return correlation information (e.g. ESQK) identifying itself and any record stored in step 4.

6.
The IMS core uses the PSAP address provided in step 5 or selects an emergency centre or PSAP based on location information provided in step 5 and sends the request including the location information and any correlation information to the emergency centre or PSAP.
6a. The INVITE is sent to an MGCF/MGW, 6b. The IAM is continued towards the emergency centre or PSAP Or 6c. The INVITE is sent directly to the emergency centre or PSAP.

7.
The emergency call establishment is completed.

8.
The PSAP may send a request for the initial or an updated location to the LRF. The PSAP may determine the LRF based on correlation information received in step 6. The PSAP may also include the correlation information in the request to the LRF.

9.
The LRF may perform location determination. The means to obtain the interim or updated location estimate is dependant upon the access technology the UE is using to access the IMS and may include using the PS-NI-LR or PS-MT-LR procedures defined in TS 23.271 [5] or the SUPL procedures defined in OMA AD SUPL: "Secure User Plane Location Architecture" [15], OMA TS ULP: "User Plane Location Protocol" [16], or other procedures. In doing so, it may use any correlation information received in step 8 to retrieve information about the UE recorded in step 4.

NOTE 3:
The use of SUPL procedure is depended on the UE capabilities.

10.
The LRF returns the initial or updated location to the emergency centre or PSAP. As an option for initial location, the LRF may instigate the location step 9 before the request in step 8 is received and may send the initial location to the emergency centre or PSAP either after the request in step 8 is received or before it is received.

11.
The emergency call is released.

12.
The IMS core may indicate to the LRF that the call is released. The LRF releases any record stored in step 4.

*** NEXT CHANGE ***
A.5
Open Issues on GPRS specific aspects

Editor's Note:
This section will be used to capture and develop open issues that need to be resolved for GPRS access in relation of Emergency calls before the contents are moved to TS 23.060.

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


The MS may have done the emergency attach earlier and already included the Emergency Indication in that procedure. There are 2 alternative solutions how to carry on the emergency information in the following RAU procedures;

1.
the MS includes the Emergency Indication also in RAU signalling or

2.
the SGSNs use the Emergency APN information.


Solution should avoid adding an extra parameter in the RAU request if it is not strictly necessary. For intra SGSN RAU the SGSN is already aware of the emergency APN and possibly also emergency indication in case the mobile performed emergency attach. In the inter SGSN case the emergency APN information and possibly also the emergency indication is delivered inside the MM/PDP context information.


Working assumption: The MS does not need to include the Emergency Indication in RAU signalling. Instead the SGSNs shall use the information about Emergency APN or possibly the Emergency Indication in the MM context.

B)
In TR 23.867 for a few procedures e.g. RAU and Serving RNS relocation, there is an editor's note stating that "It is FFS whether CAMEL procedures are performed if the MS is emergency attached or if the MS has active PDP context(s) for an emergency use".


The CAMEL TDPs seems to be applicable, but most probably there is no real need for any CAMEL functionality in those cases.


Working Assumption: Keep the CAMEL TDPs as is and let operator configuration decide whether the TDPs are invoked or not.

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


In the Attach and other MM procedures, the error handling of L3 works such that any unknown information element is to be skipped, so in that sense an emergency attach on a pre-Rel7 network would look like a normal attach from the network point of view.


On the other hand, APN selection needs modification and probably you should not be able to establish a PDP context towards a non-supported APN. One purpose of the emergency APN is to establish the context in the visited network and a normal APN can very well be located in the home network instead. One related question is whether emergency sessions should be allowed over normal APNs as well.


Answer: FFS

D)
Are combined procedures applicable if IMS emergency services are in use (Attach and RA/LA Updating)?


This issue is related to the requirement that "a CS capable UE shall use the CS domain for emergency services, if it is not explicitly guided by the network operator to use the PS domain."


Subclause 6.1 of the present document states that "If the UE is attached to both domains, it should attempt the emergency call as directed by the network operator. No explicit direction means that the CS domain is the preferred domain for emergency calls."


If it can be assumed that the UE shall use the CS domain for emergency calls in the network scenarios where the combined procedures apply. Then the combined Attach and RA/LA Updating procedures are not affected by IMS emergency call.


Answer: FFS

E)
Procedures for UICC-less IMS emergency Attach and RAU


Principles to be followed during Attach are described in subclause A.6 Selection of method for UICC-less emergency calls.


Answer for RAU: FFS

F)
Selection rules for Emergency APN


Are there any other impacts than to add the definition for a Globally Dedicated emergency APN. The IMS emergency service is established in the visited network and therefore the Emergency APN is located in the visited network, but does this need to be shown in APN selection rules?


Answer: FFS

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


For inter system handover to work for the IMS emergency session, the target radio NW needs to support PS handover and conversational traffic. In certain network configurations it may be possible that the target NW does not support IMS emergency or does not have the necessary network capabilities and in such cases the emergency call will evidently be dropped. However, there may be other cases where the target NW supports basic capabilities, but the target SGSN is not able to recognise e.g. the emergency indicator in the MM context data sent by the originating SGSN. In such cases the UE could still be "normally attached" in the target SGSN and the emergency service could possibly continue as a normal session with normal priority.


Answer: FFS

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.


Answer: FFS

I)
Treatment of UE with a UICC that is not registered into network


Answer: FFS

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

If the emergency session is handed over to a new SGSN – e.g. according to the A/Gb PS mode handover procedure defined in 3GPP TS 43.129 or the UMTS procedure defined in 3GPP TS 25.936 and TS 23.060, then some further refinements to support the PS-NI-LR procedure may be needed when this procedure is used. For example, if the initial location of the UE was already sent to a GMLC by a previous SGSN using a PS-NI-LR, the new SGSN should not re-invoke another PS-NI-LR. On the other hand, the GMLC needs to know the address of the new SGSN in case an updated position estimate is required using a PS-MT-LR. This might be solved by adding both the GMLC address and an indication of whether an initial location estimate was already sent to the GMLC to the emergency PDP Context Information included in the Forward Relocation Request (defined in 3GPP TS 29.060) which is sent from the old SGSN to the new SGSN when a handover is started. The inclusion of the GMLC address avoids the possibility that based on different location information (e.g. new cell ID), the new SGSN selects the wrong GMLC for a PS-NI-LR. The indication of initial location performance tells the new SGSN whether besides sending its address to the GMLC (e.g. using a PS-NI-LR), it should also obtain and send a location estimate. During the handover itself, the old SGSN can refrain from performing location to ensure that the information sent in the Forward Relocation Request remains correct. These impacts affect core GPRS spec.s.

Answer: 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.
Exact mechanism for information transfer to the new SGSN is FFS
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