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8.1
Mechanism of Mode Selection in Multi-mode terminals

A Generic Access capable terminal may support any IP access technology in addition to the GERAN and possibly UTRAN radio interfaces. The MS may be either in the GERAN/UTRAN mode or in GAN mode of operation.

The MS can be configured to operate in one of the above two modes at any given time. There may be preferred mode of operation that can be configured by the user, or by the operator through various mechanisms, e.g. device management.

On power up, the MS always starts in GERAN/UTRAN mode and executes the normal power-up sequence as specified in 3GPP TS 23.122 [4]. Following this, the MS may switch into GAN mode based on mode selection preference determined by user preferences or operator configuration.

The various preferences for the MS that are possible are as follows:

· GERAN/UTRAN -only:

-
The MS RR entity remains in GERAN/UTRAN mode and does not switch to GAN mode.

· GERAN/UTRAN -preferred:

-
The MS RR entity is in GERAN/UTRAN mode as long as there is a PLMN available through GERAN/UTRAN. If no PLMN is available through GERAN/UTRAN, and MS has successfully registered with a GAN over the generic IP access network, then the MS switches to GAN mode. When a PLMN becomes available over GERAN/UTRAN, or the MS has de-registered or loses connectivity with the GAN over the generic IP access network, the MS returns to GERAN/UTRAN mode.
· UTRAN -preferred:

-
The MS RR entity is in GERAN/UTRAN mode as long as there is a PLMN available through UTRAN. If no PLMN is available through UTRAN, and MS has successfully registered with a GAN over the generic IP access network, then the MS switches to GAN mode. When a PLMN becomes available over UTRAN, or the MS has de-registered or loses connectivity with the GAN over the generic IP access network, the MS returns to GERAN/UTRAN mode.
· GAN-preferred:

-
When the MS has successfully registered with the GAN over the generic IP access network, the MS switches to GAN mode and stays in this mode as long as the GAN is available. When the MS deregisters, or otherwise loses connectivity, with the GAN over the generic IP access network, the MS switches to GERAN/UTRAN mode.

· GAN-only:

-
The MS switches to GAN mode (after initial power up sequence in GERAN/UTRAN mode) and does not switch to GERAN/UTRAN mode.
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8.3
Re-selection between GERAN/UTRAN and GAN modes

8.3.1
Rove-in (from GERAN/UTRAN mode to GAN mode)

This procedure is applicable only if a MS is not in NC2 mode (as defined in 3GPP TS 45.008 [18]) and has an MS preference for GAN-only, GAN-preferred; or, if no PLMN is available through GERAN/UTRAN, for GERAN/UTRAN-preferred; or, if no PLMN is available through UTRAN, for UTRAN-preferred.

Following successful GAN registration, the Access mode in the MS is switched to GAN mode. GA-CSR entity in the MS reports to the NAS, the NAS-related system information received in the GAN Registration Procedure. The NAS considers the GANC allocated CGI, as the current serving cell.

While in GAN mode, GERAN-RR and UTRAN RRC entities are detached from the RR-SAP in the MS, as a result the entities do not:

· inform NAS about any GERAN/UTRAN cell re-selection and/or the change of system information of the current camping cell;

· inform NAS about any newly found PLMN over GERAN or UTRAN; and

· act on any paging request message received over GERAN or UTRAN.

8.3.2
Rove-out (from GAN mode to GERAN/UTRAN mode)

This procedure is applicable when MS detaches from the generic IP access network, and its mode selection is GAN‑preferred, UTRAN-preferred or GERAN/UTRAN-preferred.

When the MS detaches from the generic IP access network, depending on prevailing circumstances the MS may be able to deregister first with the GANC.

For the GAN-preferred, UTRAN-preferred and GERAN/UTRAN-preferred mode selections, the MS detaches GA-CSR from the RR-SAP and re-attaches GERAN-RR or UTRAN RRC to RR-SAP and restores normal GERAN-RR or UTRAN RRC functionality.

For the GAN-only mode selection, GA-CSR remains attached to NAS and the MS stays in GAN mode (in "No Service" condition).

8.4
Registration related procedures

8.4.1
Discovery and Registration for Generic Access

8.4.1.1
General

The Discovery and Registration procedures are applicable only if the MS is operating in GAN-only, GAN-preferred; or, if no PLMN is available through GERAN/UTRAN, GERAN/UTRAN-preferred modes; or, if no PLMN is available through UTRAN, for UTRAN-preferred.

Once the MS has established a connection to the generic IP access network, the mobile determines the appropriate GANC-SEGW to connect to, by completing the Discovery Procedure to the Provisioning GANC in the H-PLMN of the MS. The Provisioning GANC provides the address of the Default GANC in the H-PLMN of the MS, to which the mobile can register.

The MS attempts to register on the Default GANC provided by the Provisioning GANC during the Discovery procedure, by completing the Registration Procedure. The Default GANC may accept the Registration; redirect the MS to another GANC; or Reject the Registration.
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8.4.1.5
Discovery Procedure

8.4.1.5.1
Normal Case

When an MS supporting GAN first attempts to connect to a GAN, the MS needs to identify the Default GANC. Each GAN capable MS can be configured with the FQDN (or IP address) of the Provisioning GANC and the associated SEGW or the MS can derive this FQDN based on information in the (U)SIM (see clause C.3). The MS first connects to a Provisioning GANC-SEGW and GANC in the H-PLMN of the MS, by establishing a secure tunnel and a TCP connection using the provisioned or derived addresses.  The MS obtains the FQDN or IP address of the Default GANC in the H-PLMN and the associated SEGW, through the Discovery procedure.

If no GSM coverage is available when an MS connects to the GANC for GAN service, then the GANC cannot necessarily determine the location of the MS for the purposes of assigning the MS to the correct serving GANC (to enable handover and location-based services). The GANC shall permit the operator to determine the service policy in this case; e.g. the operator could provide service to the user with certain limitations (possibly with a user interface indication on the MS).

NOTE:
When the MS initiates the Discovery/Registration procedures and no GSM coverage is available, the GANC may have insufficient information to correctly route subsequent emergency calls.
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Figure 10: Discovery procedure

In the description below it is assumed that the MS has a mode selection of GAN-only or GAN-preferred or UTRAN-preferred or GERAN/UTRAN-preferred and that the MS has already connected to the generic IP access network.

NOTE:
It is implementation specific what signal level should be deemed as sufficient for triggering the GAN Discovery and Registration procedures.

1.
If the MS has a provisioned or derived FQDN of the Provisioning SEGW, it performs 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 Provisioning SEGW, the DNS step is omitted.

2.
The DNS Server returns a response including the IP Address of the Provisioning SEGW.

3.
The MS establishes a secure tunnel to the Provisioning SEGW.

4.
If the MS has a provisioned or derived FQDN of the Provisioning GANC, it performs a DNS query (via the secure tunnel) to resolve the FQDN to an IP address. If the MS has a provisioned IP address for the Provisioning GANC, the DNS step will be omitted.

5.
The DNS Server returns a response including the IP Address of the Provisioning GANC.

6.
The MS sets up a TCP connection to a well-defined port on the Provisioning GANC. It then queries the Provisioning GANC for the Default GANC, using GA-RC DISCOVERY 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.

7.
The Provisioning GANC returns the GA-RC DISCOVERY ACCEPT message, using the information provided by the MS (e.g. the CGI), to provide the FQDN or IP address of the Default GANC and its associated Default SEGW. This is done so the MS is directed to a "local" Default GANC in the H-PLMN to optimize network performance. This message indicates whether the GANC and SEGW address provided shall or shall not be stored by the MS.

8.
If the Provisioning GANC cannot accept the GA-RC DISCOVERY REQUEST message, it returns a GA-RC DISCOVERY REJECT message indicating the reject cause.

9.
The secure IPsec tunnel to the Provisioning SEGW is released. It shall also be possible to reuse the same IPsec tunnel for GAN Registration procedures. In this case the IPsec tunnel is not released.
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8.14.3
Inter-RAT Handover from GAN
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Figure 28: Inter-RAT Handover from GAN

The procedure description in this sub-clause assumes the following:

· the MS is on an active call on the GAN;

· the MS mode selection is GAN-preferred, UTRAN-preferred or GERAN/UTRAN-preferred;

· the MS is capable of operating in all of the GAN, GERAN and UTRAN modes; and

· the MS begins to leave GAN coverage, based on its local measurements, received RTCP reports, as well as any uplink quality indications received from the GANC.

The Inter-RAT handover from GAN procedure is always triggered by the MS.

1.
The GANC may send a GA-CSR UPLINK QUALITY INDICATION if there is a problem with the uplink quality for the ongoing call. Uplink Quality Indication is information sent by the GANC to the MS indicating the crossing of a uplink quality threshold in the uplink direction. Whenever the MS receives an indication of bad quality, it should start the handover procedure, as described in the next step. Alternatively, MS can use its local measurements or received RTCP reports, to decide to initiate the handover procedure.

2.
The MS sends the GA-CSR HANDOVER INFORMATION message to the Serving GANC indicating the Channel Mode and a list of candidate target UTRAN and GERAN cells, in order of preference for handover, and includes the received signal strength for each identified cell. The UTRAN cells are identified by the PLMN ID, the LAC and the 3G Cell identity (defined in 3GPP TS 25.331 [40]).

NOTE:
The choice of the candidate target UTRAN cells is out of the scope of this technical specification.

3.
If the Serving GANC selects UTRAN as a target RAT, the inter-RAT handover procedure is performed. The Serving GANC starts the handover preparation by signaling to the CN the need for handover, using Handover Required and including the UTRAN cell list provided by the MS. The GANC may include only a subset of the cell list provided by the MS.

4.
The CN starts the inter-RAT handover procedure towards the target RNC identified by the Serving GANC. The CN requests from the target RNS to allocate the necessary resources using Relocation Request.

5.
The target UTRAN builds a Handover to UTRAN Command message providing information on the allocated UTRAN resources and sends it to the CN through the Relocation Request Acknowledge message.

6.
The CN signals the Serving GANC to handover the MS to the UTRAN, using Handover Command message (which includes the INTER SYSTEM TO UTRAN HANDOVER COMMAND information element), ending the handover preparation phase.

7.
The Serving GANC transmits the GA-CSR HANDOVER COMMAND to the MS including the details sent by the UTRAN on the target resource allocation.

8.
Target RNS achieves uplink synchronization on the Uu interface.

9.
The target UTRAN confirms the detection of the handover to the CN, using the Relocation Detect message.

10.
The CN may at this point switch the user plane to the target RNS.

11.
The MS signals to the UTRAN that the handover is completed, using Handover to UTRAN Complete.

12.
The UTRAN confirms to the CN the completion of the handover, via Relocation Complete message. If the user plane has not been switched in step 10, the CN switches the user plane to the target RNS.

13.
Bi-directional voice traffic is now flowing between the MS and CN, via the UTRAN.

14.
On receiving the confirmation of the completion of the handover, the CN indicates to the Serving GANC to release any resources allocated to the MS, via the Clear Command.

15.
The Serving GANC commands the MS to release resources, using the GA-CSR RELEASE message.

16.
The Serving GANC confirms resource release to CN using the Clear Complete message.

17.
The MS confirms resource release to the Serving GANC using the GA-CSR RELEASE COMPLETE message.

18.
The MS may finally deregister from the Serving GANC, using GA-CSR DEREGISTER message.
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