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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 an allowable PLMN available through GERAN/UTRAN. If no allowable 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 an allowable 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.

· 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. When the MS regains connectivity with the GAN over the generic IP access network it returns to GAN mode.
· GAN-only:

-
The MS switches to GAN mode (after initial power up sequence in GERAN/UTRAN mode to obtain cellular network information, but excluding (G)MM procedures with GERAN core network) and does not switch to GERAN/UTRAN mode. During the initial power up sequence in GERAN/UTRAN mode the MS shall ignore paging message received through GERAN/UTRAN network.

8.2
PLMN Selection

There shall be no change from the GERAN procedures for PLMN selection in the NAS layers (MM and above) in the MS.

A GANC can be only connected to one PLMN.

The PLMN selection is performed by the NAS layer according the definitions given in 3GPP TS 23.122. For a specific instance of PLMN selection only PLMNs available via GAN or only PLMNs available via GERAN/UTRAN may be provided to the NAS layer (i.e. no combination of the PLMNs available via GERAN/UTRAN and GAN. 

· 
· 

· 
A PLMN selection out of the PLMNs available via GAN may be needed during the GA-RC Registration procedure (e.g. during initial Registration before rove-in). The GANC provides the MS a list of available PLMNs along with the identities of their associated GANC and SEGW nodes (either in IP address or FQDN format). The available PLMNs are provided to the NAS layer in order to select the GANC to which the MS shall attempt to register. The MS shall not store the provided list after the PLMN selection is completed. While in GAN mode, the MS shall not perform the "In VPLMN" scan (background scan) in order to obtain service on a higher priority PLMN, neither a "User reselection" as defined in 3GPP TS 23.122.
While in GAN mode, a PLMN selection out of the PLMNs available via GERAN/UTRAN may be needed when the MS roves-out. The MS scans for the PLMNs availabel via GERAN/UTRAN and provides the result to the NAS layer in order to select the PLMN on which to obtain service via GERAN/UTRAN. In GERAN/UTRAN mode the PLMN selection requirements defined in 23.122 apply.
If the MS does not have any stored information related to the Serving GANC for the CGI or AP to which the MS is currently connected, the MS attempts to register with the Default GANC (always located in the HPLMN) stored in MS. The MS includes an indication, identifying the GANC as the Default GANC in the GA-RC REGISTER REQUEST message.

When an MS attempts to register on the Default GANC including an indication that it is in automatic PLMN selection mode:
· If the Default GANC wishes to serve the MS, the Default GANC responds with a GA-RC REGISTER ACCEPT message.

· If the Default GANC wishes to redirect the MS to another GANC within the HPLMN, the Default GANC responds with a GA-RC REGISTER REDIRECT message, not including a list of PLMN identities.
· If the Default GANC wishes to redirect the MS to a PLMN that is not the HPLMN, the Default GANC responds with a GA-RC REGISTER REDIRECT message and includes a list of PLMNs that may provide GAN service to the MS in its current location. The list contains one or more PLMN identities along with the identities of their associated GANC and SEGW nodes (either in IP address or FQDN format). The list of PLMN identities is forwarded to the upper layers for PLMN selection as per 3GPP TS 23.122 [4]. Following PLMN selection, the GA-RC shall attempt to register on the associated GANC.

If at any time the user wishes to perform manual PLMN selection or a "User reselection" irrespective whether the MS is in manual or automatic PLMN selection mode, the MS sends a GA-RC REGISTER REQUEST message to the Default GANC, including an indication that it is in manual PLMN selection mode. The Default GANC is not allowed to accept the registration and responds with a GA-RC REGISTER REDIRECT message and includes a list of PLMNs that may provide GAN service to the MS in its current location.
If the MS includes the identity of the current serving GSM network in the GA-RC REGISTER REQUEST message, the Default GANC uses this to identify the list of PLMNs to send to the MS in the response message.


· 
· 

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 GAN service is available, 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 allowable PLMN is available through GERAN/UTRAN, for GERAN/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 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 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).

*** next sub-clauses for information only ***

extract from TS 44.318

6.2.1
Registration initiation by the MS

This procedure shall be triggered by the MS under the following conditions:

-
the MS has gained IP connectivity and 

-
the MS has stored information about a Default GANC. 

The Registration procedure is initiated towards the Default GANC after a successful Discovery procedure or after a failed Registration towards a Serving GANC, where no GAN PLMN list was provided to the MS from the Default GANC. The Registration procedure is also initiated towards the Default GANC when no more PLMNs can be selected from the GAN PLMN List received from the Default GANC.

As part of the Registration procedure, the MS may receive a list of PLMN identities when trying to register towards the Default GANC. This list of PLMN identities is passed to the upper layers. Following PLMN selection in the upper layers, if registered the MS shall first deregister from the current Serving GANC as defined in sub-clause 6.4.1,  and then attempt the registration procedure towards the GANC-SEGW and GANC associated with the selected PLMN. 

This procedure is also triggered towards the Default GANC, if the MS at any time wishes to perform manual PLMN selection. If the MS is already successfully registered to a Serving GANC, and a manual PLMN selection is initiated, the MS shall first deregister from the current Serving GANC as defined in sub-clause 6.4.1 and then initiate registration towards the Default GANC and include an indication that a list of PLMN identities is requested for manual PLMN selection.

GANC information consists of a GANC-SEGW address, a GANC address and a GANC TCP port number. The MS shall initiate the Registration procedure towards a Serving GANC if the corresponding GANC information is available in the stored Serving GANC table. The stored Serving GANC table in the MS contains address information of the successfully registered Serving GANC address information and the corresponding GSM-CGI or UTRAN cell identity, if available, or AP-ID, if no GSM-CGI or UTRAN cell identity is available. UTRAN cell identity consists of the Location Area Identity (LAI) and Cell Identity (defined in [3GPP TS 25.331]). The Default GANC is in control of whether the MS is allowed to store GANC information in the stored Serving GANC table.

If the MS is in GERAN or UTRAN coverage, it shall check if it has stored Serving GANC information for the current GSM CGI in case of GERAN coverage, or UTRAN cell Identity, in case of UTRAN Coverage, or if the MS is not in GERAN/UTRAN coverage, it shall check if it has stored Serving GANC information for the current AP-ID

-
if found, the MS shall initiate Registration procedure towards the stored Serving GANC

-
if not found, the MS shall initiate Registration procedure towards the Default GANC

The Location Black List contains information about forbidden Locations and is only valid if the MS is in GERAN or UTRAN coverage. It can contain Location information on 3 different levels: Country (i.e. MCC), PLMN (i.e. MCC and MNC) and Location Area (i.e. MCC, MNC and LAC). If the MS is in a location identified by an entry in the Location Black List, the MS shall not initiate the Registration procedure. The Location Black List shall be deleted upon power cycle.

The AP Black List contains information about denied APs. If the MS is being provided IP connectivity by an AP that is on the AP Black List, the MS shall not initiate discovery or registration, until the relevant AP has been removed from the AP Black List. The AP Black List shall be deleted upon power cycle.

To initiate the registration procedure the MS shall:

-
If the MS has stored an IP address of the GANC-SEGW, and the MS does not already have an established secure connection to this GANC-SEGW, the MS establishes a secure connection towards the GANC-SEGW according to sub-clause 4.2, 

-
If the MS has stored a FQDN of the GANC-SEGW, the MS performs a public DNS query to retrieve the IP-address of the GANC-SEGW, if the MS does not already have an established secure connection to this GANC-SEGW, the MS establishes the secure connection towards the GANC-SEGW according to sub-clause 4.2. The MS shall not store the IP address retrieved from DNS for subsequent procedures.

Following successful establishment of secure tunnel:

-
If the MS holds an IP address of the GANC, the MS establishes a TCP connection to the GANC at the stored TCP port to be used for Registration with this GANC. If no TCP port has been stored for this GANC, the default TCP port (see sub-clause 12.2.1) shall be used.

-
If the MS holds a FQDN of the GANC, the MS performs a DNS query  "inside the secure tunnel" to retrieve the IP-address of the GANC. The MS establishes a TCP connection to the GANC at the stored TCP port to be used for Registration with this GANC. If no TCP port has been stored for this GANC, the default TCP port (see sub-clause 12.2.1) shall be used. The MS shall not store the retrieved IP address for subsequent procedures.

-
The MS shall only establish a single TCP connection to the GANC over the IPsec tunnel

After successful establishment of TCP connection, the MS sends a GA-RC REGISTER REQUEST message to the GANC on the TCP connection, including the following information elements:

-
The current geographic location of the MS, if capable;

-
AP Location, if available;

-
List of required GAN services, if required;

-
If a GAN PLMN list was received at the last registration attempt with the Default GANC and no more PLMNs can be selected, then
the MS includes the received GAN PLMN List information in the GAN PLMN List IE in the GA-RC REGISTER REQUEST message.

-
Else if the MS failed to register with the Last GANC, then register Reject Cause IE, Redirection Counter IE and address information (i.e. IP address or FQDN) of the last GANC and last GANC-SEGW

-
Else if the MS was redirected by the Last GANC:

-
Redirection Counter IE and Last GANC IE

When GA-RC layer has submitted the GA-RC REGISTER REQUEST message to the TCP layer, it shall start a timer TU3904

6.2.2.3
Registration redirected

If the network decides to redirect the MS to another GANC, the network shall send the GA-RC REGISTER REDIRECT message to the MS and act as following:

-
If the Default GANC indicator in the GA-RC REGISTER REQUEST message indicates that the GANC is the Default GANC for the MS and the MS is being redirected to a Serving GANC, the GANC shall not include the GAN PLMN List information element. 

-
If the Default GANC indicator in the GA-RC REGISTER REQUEST message indicates that the GANC is the Default GANC for the MS, and based on the current MS location and operator policies, the MS needs to perform PLMN selection, the GANC shall include the GAN PLMN List information element. 

-
If the Default GANC indicator in the GA-RC REGISTER REQUEST message indicates that the GANC is the Default GANC for the MS and that the MS is in manual PLMN selection mode and requests a list of PLMNs, the GANC shall include the GAN PLMN List information element.

-
If the Default GANC indicator in the GA-RC REGISTER REQUEST message indicates that the GANC is a Serving GANC for the MS, the GANC shall not include the GAN PLMN List information.

When the GA-RC layer in the network has submitted the GA-RC REGISTER REDIRECT message to the TCP layer, it may initiate release of its half of the bidirectional TCP connection.

The GANC can send this message at any time, but it shall not be sent to an MS in GA-CSR-DEDICATED state.

The GANC may use  the Redirect Counter IE, Register Failure Cause IE, Register Reject Cause Value IE and Last GANC IE to detect a problem and redirect the MS to a different Serving GANC.

If the Default GANC indicator is included in the GA-RC REGISTER REQUEST message received from the MS, then the GANC may include the Serving GANC Table indicator with the value set to "store", to indicate to the MS that the MS is allowed to store the GANC information in the stored Serving GANC table.

6.2.3.2
Registration redirected

When the MS receives GA-RC REGISTER REDIRECT message, it shall:

-
stop the timer TU3904,

-
Increment the Redirection counter,

-
release the TCP connection towards the GANC

-
if the GA-RC REGISTER REDIRECT was received from the Default GANC, the MS shall;

-
If the GANC included the Serving GANC Table indicator with the value set to "store", store the received Serving GANC table indicator;

-
if the GA-RC REGISTER REDIRECT contains the GAN PLMN List information element; 

-
store the information received in the GAN PLMN List information element 

-
pass the received list of PLMN identities to the upper layers for PLMN selection as per 3GPP TS 23.122;

-
release the secure connection towards SEGW of the Default GANC as defined in sub-clause 4.5; and;

-
following PLMN selection by the upper layers, initiate the registration procedure towards the GANC associated with the selected PLMN as defined in sub-clause 6.2;

-
if the returned SEGW is the same as the one used for the connection towards the previous GANC, 

-
reuse the same secure connection towards the returned GANC as following;
-
if the GA-RC-REGISTER REDIRECT was received from the Default GANC, then
-
if the stored Default GANC-SEGW address information is in an IP address format and the received GA-RC REGISTER REDIRECT message contains the Serving GANC-SEGW IP address IE, and these two IP addresses match, the MS shall reuse the secure connection 
-
or if the stored Default GANC-SEGW address information is a FQDN and the received GA-RC REGISTER REDIRECT message contains the Serving GANC-SEGW FQDN IE, and these identifiers match, the MS shall reuse the secure connection.
-
if the GA-RC-REGISTER REDIRECT was received from a Serving GANC, then
-
if the MS held a Serving GANC-SEGW IP address for the current Serving GANC (either in the Serving GANC store or received in a previous GA-RC REGISTER REDIRECT) and the received GA-RC REGISTER REDIRECT contains the Serving GANC-SEGW IP address IE, and these two IP addresses match, the MS shall reuse the secure connection or
-
if the MS held a Serving GANC-SEGW FQDN identifier (either in the Serving GANC store or received in a previous GA-RC REGISTER REDIRECT) and the received GA-RC REGISTER REDIRECT contains the Serving GANC-SEGW FQDN IE, and these identifiers match, the MS shall reuse the secure connection
-
otherwise release the secure connection towards SEGW of the previous GANC as defined in sub-clause 4.5

-
initiate the registration procedure towards the returned GANC as defined in sub-clause 6.2.
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