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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].
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