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4
Architecture

The Generic Access Network functional architecture is illustrated below. 
[image: image1]
Figure 4.1: GAN Functional Architecture

The main features of the GAN architecture are:

-
New entities, and entities with enhanced functionality: 

-
Mobile Station (MS)

-
Generic Access Network Controller (GANC). The GANC appears to the core network as a GERAN Base Station Subsystem (BSS). It includes a Security Gateway (SEGW) that terminates secure remote access tunnels from the MS, providing mutual authentication, encryption and data integrity for signalling, voice and data traffic.

-
A Generic IP Access network provides connectivity between the MS and the GANC. The IP transport connection extends from the GANC to the MS. A single interface, the Up interface, is defined between the GANC and the MS.

-
Co-existence with the GSM/GPRS Radio Access Network (GERAN) and interconnection with the Core Network (CN) via the standardized interfaces defined for GERAN A/Gb mode:

-
A-interface for circuit switched services as defined in 3GPP TS 48.008

-
Gb-interface for packet switched services as defined in 3GPP TS 48.018

-
Lb-interface for supporting location services as defined in 3GPP TS 43.059
-
CBC-BSC interface for supporting cell broadcast services as defined in 3GPP TS 23.041
-
Transaction control (e.g. CC, SM) and user services are provided by the core network (e.g. MSC/VLR and the SGSN/GGSN).

-
Use of AAA server over the Wm interface as defined by 3GPP TS 29.234. The AAA server is used to authenticate the MS when it sets up a secure tunnel. Note that only a subset of the Wm functionalities is required for the GAN application. As a minimum the GANC-SEGW shall support the Wm authentication procedures.

Indication of support for PS Services and of support for DTM is provided through appropriate signalling to the MS. 
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8.4.1.4
MS Capabilities

Editor's Note: To be populated with GAN specific capabilities of the MS that needs to be transferred to the GANC during registration and the interaction to what is reported to the CN is FFS.
8.4.1.4a
Required GAN Services  
The MS may request which GAN services it requires from the GANC as part of the Registration procedures.
	Next modified sub-clause


8.4.1.6
Registration Procedure

8.4.1.6.1
Normal Case

Following the Discovery procedure the MS establishes a secure tunnel with the secure gateway of the Default GANC, provided by the Provisioning GANC in the Discovery procedure, and attempts to register with the Default GANC. The Default GANC may become the Serving GANC for that connection by accepting the registration, or the Default GANC may redirect a mobile performing registration to a different Serving GANC. 

GANC redirection may be based on information provided by the MS during the Registration procedure, operator chosen policy or network load balancing.

The GAN Registration procedure serves the following functions:

-
Ensures the MS is registered to the appropriate GANC entity i.e. with use of the redirection process;

-
Informs the GANC that the MS is now connected through a generic IP access network and is available at a particular IP address. The GANC maintains the registration context for the purposes of (for example) mobile-terminated calling; and

-
Provides the MS with the operating parameters associated with the GAN service. The “GSM System Information” message content that is applicable to the GAN cell is delivered to the MS during the GAN registration process. This enables the MS to switch to GAN mode, and following the Registration procedure trigger NAS procedures with the core network (such as Location/Routing Area Update, mobile originated calls, mobile terminated calls, etc.).
-
Enables the MS to request which GAN services are required.
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Figure 8.4.1.6: Registration procedure

1. If the MS was only provided the FQDN of the Default or Serving SEGW, the MS shall perform a DNS query (via the generic IP access network interface) to resolve the FQDN to an IP address. If the MS has a provisioned IP address for the SEGW, the DNS step is omitted.

2. The DNS Server returns a response.

3. The MS shall then set up a secure IPsec tunnel to the SEGW. This step may be omitted if an IPsec tunnel is being reused from an earlier Discovery or Registration.

4. If the MS was provided the FQDN of the Default or Serving GANC, the MS shall then perform a DNS query (via the secure tunnel) to resolve the FQDN to an IP address. If the MS has an IP address for the GANC, the DNS step is omitted.

5. The DNS Server returns a response.

6. The MS then sets up a TCP connection to a TCP port on the GANC. The TCP port can either be a well-known or one that has been earlier received from the network during Discovery or Registration. The MS shall attempt to register on the GANC by transmitting the GA-RC REGISTER REQUEST. The message contains:

-
GSM Cell Info: Either current camping GSM CGI, or last CGI where the MS successfully registered, along with an indicator stating which one it is.

-
Generic IP access network attachment point information: AP-ID, as defined in Annex C.

-
MS Identity: IMSI

-
MS Capability Information
-
GAN Services Required
7. If the GANC accepts the registration attempt it shall respond with a GA-RC REGISTER ACCEPT. The message contains:

-
GAN specific system information (e.g.):

-
Cell description comprising the BCCH ARFCN, PLMN colour code, and base-station colour code.

-
Location-area identification comprising the mobile country code, mobile network code, and location area code corresponding to the GANC cell.

-
Cell identity identifying the cell within the location area.

-
GAN Capability Information

-
Application level Keep Alive timer value (see sub-clause 8.4.4)

In this case the TCP connection and the secure IPsec tunnel are not released and are maintained as long as the MS is registered to this GANC.

8. Alternatively, the GANC may reject the request. In this case, it shall respond with a GA-RC REGISTER REJECT indicating the reject cause. The TCP connection and the secure IPsec tunnel are released and the MS shall act as defined in sub-clause 8.4.1.3.2 “Abnormal Cases”. 

9. Alternatively, if the GANC wishes to redirect the MS to (another) Serving GANC, it shall respond with a GA-RC REGISTER REDIRECT providing the FQDN or IP address of the target Serving GANC and the associated SEGW. In this case the TCP connection is released and the secure IPsec tunnel is optionally released depending on if the network indicates that the same IPsec tunnel can be reused for the next registration.

	Next modified sub-clause


8.4.3
Registration Update

The GA-RC Registration Update procedure allows the MS to update information in the GANC regarding changes to the identity of the overlapping GERAN cell or changes to the generic IP access network point of attachment, by sending a GA-RC REGISTER UPDATE UPLINK message to the GANC carrying the updated information. This may result in the MS being redirected to another serving GANC, or being denied service e.g. due to operator policy.

The GAN Registration Update procedure also allows the GANC to update the GAN system information in the MS, if needed, by sending a GA-RC REGISTER UPDATE DOWNLINK message to the MS carrying the updated information.
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Figure 8.4.3.1: Registration Update Uplink

1. When the MS detects GSM coverage after reporting no coverage during registration, it shall send the GA-RC REGISTER UPDATE UPLINK to the GANC with the updated information. Whenever the generic IP access network point of attachment changes, the MS shall send a GA-RC REGISTER UPDATE UPLINK to the GANC with the updated generic IP access network point of attachment information. If the MS requires to update the GANC with a new list of GAN Services required, then the MS sends GA-RC REGISTER UPDATE UPLINK message to the GANC including the new GAN Services Required list.
2. The GANC may optionally send the GA-RC REGISTER REDIRECT when it wants to redirect the MS based on updated information.

3. The GANC may also optionally deregister the MS on receiving an update by sending GA-RC DEREGISTER to the MS.
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Figure 8.4.3.2: Registration Update Downlink

1. The GANC sends GA-RC REGISTER UPDATE DOWNLINK with the updated system information.

	Next modified sub-clause


8.4.5 Cell Broadcast Information
The Cell Broadcast Information is a mechanism between the peer GA-RC entities, allowing the GANC to pass the MS information relating to the Cell Broadcast Services. The MS includes GAN Service Required information in the REGISTER REQUEST and REGISTER UPDATE UPLINK messages passed to the GANC, indicating that the MS requires the Cell Broadcast Service. The GANC then passes the required information to the MS in the CELL BROADCAST INFO message.
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1.
The GANC sends the CELL BROADCAST INFO message to the MS, including information required by the MS. 
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