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Maintaining PLMN Continuity in GAN Mode
1. Discussion
PLMN Continuity when Entering GAN Mode

While in GERAN/UTRAN mode an MS may attempt GAN registration and receive a re-direction whereby the default GANC provides it with a list of multiple PLMNs. The text associated with PLMN selection in 43.318 currently implies that continuity with the currently registered PLMN should also be attempted even when the MS receives multiple PLMN pairs within a GA-RC REGISTER REDIRECT message. However, it is felt that the emphasis on maintaining PLMN continuity can be made even clearer by modifying the text associated with the GANC selection function to indicate the MS should simply follow the PLMN selection rules as defined in section 4.4.3 of 3GPP TS 23.122. In addition, should an MS not be able to provide PLMN continuity based on the list of PLMNs indicated by the GA-RC REGISTER REDIRECT message, it should be clarified that all remaining PLMNs should be considered as having a “high quality signal” and subsequent PLMN selection should be according to 3GPP TS 23.122. 
PLMN Continuity when Leaving GAN Mode

Similarly, when an MS is in GAN mode, there should be an equivalent emphasis placed on maintaining continuity with the currently registered PLMN when returning to GERAN/UTRAN mode using the CS/PS Handover feature. Given the dual radio interface capability of a GAN enabled MS, system information can be read from candidate GERAN/UTRAN cells to determine their corresponding PLMNs. The MS can then trigger CS/PS handover from GAN to GERAN/UTRAN by including its preferred neighbour cells (i.e. and therefore its preferred PLMNs) in the GA-CSR/GA-PSR HANDOVER INFORMATION message it sends to the GANC. This preferred MS behaviour is viewed as being so fundamental that it should not be left up implementation and as such it should be clarified in 3GPP TS 43.318.
2. Detailed Change Proposals to 43.318
The changes to section 8.2 of 43.318 seen as appropriate for capturing these aspects of preferred MS behaviour are shown below.
8.2
PLMN Selection

There shall be no change from the PLMN selection procedures in the NAS layers (MM and above) in the MS, with the exception that in GAN mode the “in VPLMN background scan” shall be disabled.

A GANC can be only connected to one PLMN.

The PLMN selection in the NAS layers shall not lead to change of mode between GERAN/UTRAN mode and GAN mode. For a specific instance of PLMN selection only PLMNs available via GAN or only PLMNs available via GERAN/UTRAN are provided to the NAS layer (i.e. no combination of the PLMNs available via GERAN/UTRAN and GAN).

In the case of a GAN capable MS, a GANC selection process also may be required as part of the process of establishing the connectivity between the MS and the GANC. This takes place when, during GAN registration, a GAN capable MS may have a choice among two or more GANC-PLMN pairs indicated by the Default GANC (i.e. in the GA-RC REGISTER REDIRECT message). The GANC selection process takes place while the MS is still in GERAN/UTRAN mode (i.e. before the MS roves into GAN mode) as follows: 
· While a mobile station is attempting to become GAN registered, the GANC selection process should try to maintain continuity with the currently registered PLMN according to 3GPP TS 23.122.
· If the mobile station receives multiple GANC-PLMN pairs in a GA-RC REGISTER REDIRECT message but PLMN continuity cannot be maintained, all PLMNs not providing PLMN continuity shall be treated as having the same “high quality signal” and PLMN selection should continue according to 3GPP TS 23.122.
· 
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). Following the GANC selection process, 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 of 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.

After successful registration with a serving GANC, the MS shall not store the PLMN list. The MS shall not use the PLMN list, provided to the MS during the registration procedure, for background scanning.

NOTE:
An MS cannot use Generic Access in a VPLMN unless the HPLMN supports and authorises Generic Access.

When operating in GAN mode, a mobile station may trigger CS or PS handover back to GERAN/UTRAN mode by sending a GA-CSR HANDOVER INFORMATION message or GA-PSR HANDOVER INFORMATION message to the GANC and including an ordered list of preferred GERAN/UTRAN cells. The list of preferred GERAN/UTRAN cells should only include cells that provide PLMN continuity with the currently registered PLMN according to 3GPP TS 23.122.
3. Conclusion 
TSG GERAN should develop a CR to 43.318 to clarify PLMN continuity preferences applicable to PS HO between GERAN/UTRAN and GAN.
