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8
Support of IM CN Subsystem services

8.1
Context activation and registration

The IP address is allocated to UE either by GPRS specific signalling when a PDP context is activated using the PDP Context Activation Procedure, or some other means e.g. by DHCP. The UE shall use IP addresses assigned to it for, but not limited to, the following: 
-
the exchange of application level signalling (e.g., registration, CC) with the S-CSCF from the access network currently used,

-
application level registration to IM CN subsystem as an address used to reach the UE 

-
an address used to reach the UE for multimedia sessions.

The P-CSCF is located in the same network as the GGSN.

In the following flow, a description of the order in which the registration procedure is executed and how the IP address is allocated is shown. Figure 8.1 shows the procedures performed during the GPRS and application level registration.
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Figure 8.1: Registration

The following steps are performed:

1.
the bearer level registration is performed (e.g. when the terminal is switched on or upon explicit indication from the user). 

2.
the PDP context activation is done. The UE has two options:

-
activate a PDP context using the PDP Context Activation Procedure and obtain a new IP address (e.g. if the UE does not have any existing PDP context active or desires to use a different IP address)

-
activate an additional PDP context using the  Secondary PDP Context Activation Procedure and re-using the IP address of the linked already active PDP contexts.

3.
UE performs the P-CSCF discovery procedure, where the UE discovers a P-CSCF [11]. 

There can be time gaps between these procedures and the following one. For instance, the UE may perform PDP context activation and the P-CSCF discovery, but not the application level registration. The UE may use the activated PDP context for other types of signalling, e.g. for P-CSCF discovery.

4.
UE performs application level registration by providing the IP address obtained at step 2 to the P-CSCF selected at step 3. The IP address used for signalling purposes is allocated in association with PDP context activation and not on an incoming call basis. 

The discovered P-CSCF forwards the registration on to the UE's home network where a S-CSCF [11] is assigned and the registration takes place. This registration associates the P-CSCF with the UE.

From the S-CSCF point of view, the P-CSCF is where the UE is reachable for mobile-terminated session control signalling and any other type of mobile terminated IMS signaling.

Whether the procedures are activated individually by the UE or some of them are performed automatically depends on implementation of the terminal and on the UE’s configuration. For instance, the multimedia application in the UE could start the application level registration and steps 2-4 would have to be executed in response to support the operation initiated by the application. Interaction with the UE may happen during these steps.

8.2
Location management

8.2.1
Registration concepts for a subscriber roaming into CS domain
Figure 8.2 shows the registration concept for a subscriber, who access IM services in the home network, roaming into a CS domain. 
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Figure 8.2: A roaming model for registration in a CS domain

NOTE:
The above figure shows one configuration where the SGW is needed. Other configurations are possible as well [1].

The detailed message sequence chart for a subscriber roaming into a CS domain and accessing an IM application is shown in figure 8.3.
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Figure 8.3: Message sequence for roaming into a CS domain
1.
The UE initiates the Location Update procedure with the MSC/VLR of the visited network. The LU message contains the IMSI of the subscriber. 

2.
The authentication is performed as per the existing 3GPP specifications for the CS domain.

3.
The MSC/VLR initiates the MAP Location Update procedure towards the HSS of the user via SGW. The HSS stores the VLR address etc. The message contains IMSI and other parameters as defined in the 3GPP specifications for the CS domain. The SGW performs SS7 transport to/from IP conversion. 

4.
The HSS provides the subscriber data for the roaming user to VLR by sending MAP Insert Subscriber Data message via SGW. The message contains IMSI and other necessary parameters as defined in the 3GPP specification for both Iu and A/Gb mode. The message is passed through the SGW transparently while the SS7 to/from IP conversion is performed in SGW.

5.
The serving VLR then acknowledges the receipt of the subscriber data to the HSS via SGW.

6.
The HSS acknowledges the completion of location updating procedure to the MSC/VLR via SGW.

7.
The MSC/VLR acknowledges the completion of location updating procedure to the UE.

8.
The HSS sends the MAP Cancel Location message to the old MSC/VLR (optional procedure). 

9.
Location cancellation is acknowledged to the HSS by the old MSC/VLR.

NOTE 1:
The steps 8 and 9 above assume that the UE was previously registered to a CS domain .

NOTE 2:
The MAP messages between the MSC/VLR and HSS are passed transparently via SGW. The SGW does not interpret the MAP messages in anyway, but performs only the lower level conversion between SS7 and IP. This is in accordance with the TS 23.002 for SGW [1].

8.3 IMS Emergency sessions
8.3.1 
GPRS considerations for IMS Emergency Sessions
Prior to IMS emergency session establishment, in GPRS, the UE performs an emergency attach if the UE is not attached to the network. The UE indicates the emergency attach by including an emergency indication to the Attach Request message. The network applies special treatment in case of the emergency attach procedure. After a successful emergency attach, only PDP context requests for emergency use shall be accepted by the SGSN. It is assumed that an already GPRS attached UE does not detach and re-attach for emergency services. If the UE is not equipped with an UICC, the UE performs the Emergency Attach using the IMEI as the identity. In this case the SGSN checks whether such an anonymous Emergency Attach is allowed. If this is not allowed, the Emergency Attach is rejected.

As a minimum emergency sessions and bearers for emergency access should not be dropped during ongoing sessions, so emergency bearers may require enhanced QoS, e.g. higher priority than subscription based priority.

The UE establishes a bearer for emergency use by including the globally dedicated emergency APN during PDP context activation. PDP context modification and PDP context deactivation procedures are not affected.
The emergency call application determines whether the CS emergency call or the IMS emergency call shall be used in the same way regardless whether the UICC is valid or not.
8.3.2
Emergency Calls in absence of UICC for GPRS Access
The UE shall use the IMEI as the identity to access GPRS in the absence of an UICC.

When the USIM is not present or can not be accessed or the USIM is not valid, the ME shall identify itself in the Attach Request by the IMEI as per CS domain procedure as described in TS 24.008 [25]. For detailed GPRS procedures see TS 23.060 [2].
Note:
A USIM that is not valid is when in spite of being inserted is blocked for use, e.g. due to attempted access by a wrong pin-code or lack of roaming agreements.

Note: 
It is FFS how to use the EIR to blacklist certain IMEIs with frequent junk emergency calls.

As neither authentication nor ciphering functionality can be performed there is no need to communicate with any HSS. After successful attach, the mobile shall continue with emergency session establishment by using existing GPRS procedures to most extent, both in the network and the UE. 

The UE shall not accept other numbers than the numbers stored in the ME as valid number for an emergency calls.
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