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Introduction 

Steering of Roaming requires that a home network operator has the ability to direct a mobile terminal to a new PLMN. One possible solution is to take advantage of the existing background scan for higher priority PLMN by placing the steered-to PLMN at the top of this list, and delete the steered-to PLMN from the forbidden PLMN list. However, this solution has some undesirable consequences and is incomplete because the type of REFRESH command that triggers steering is not specified. The paper proposes an alternative using a new type of REFRESH command. 
Proposed Current Solution Using PLMN Lists 

Steering of roaming using the highest entry in the operator preferred PLMN (OPLMN) list introduces an ambiguity to this top entry, i.e. has the OPLN list been updated specifically for steering of roaming or has it been updated as part of a regularly scheduled routine update. This ambiguity has two undesirable consequences:
· An indicator must be added to the SIM service table to indicate to the terminal whether it should invoke the steering of roaming procedure when the OPLMN list is updated. Even with this indicator, the steering of roaming procedure will be invoked for both steering of roaming and regular updates of the OPLMN list. 

· The forbidden list must not prevent steering of roaming, so that a mechanism is required for the highest entry in the OPLMN list to be deleted from the forbidden PLMN list or to override the forbidden list. This adds complexity and the risk of repeated attempts to register on a forbidden PLMN. 
A further issue remains with the type of REFRESH command used. The current text in TS 23.122 does not specify which REFRESH command prompts the steering of roaming procedure. The existing REFRESH commands that cause the terminal to search for PLMN again completely restart the terminal, including requesting the user PIN code, and cause a temporary loss of service. 
Solution Using a New REFRESH Command Type 
Implications of New REFRESH Command Type 
Specifying a new REFRESH command specifically for steering of roaming avoids some of the drawbacks of the current method. The new REFRESH command can contain the steered to PLMN as a parameter, and the terminal attempts to register on the steered-to PLMN, in a similar way to manual network selection.

· No indicator is needed in the SIM service table. The operator intention to use steering of roaming is clear from the type of REFRESH command sent to the terminal. 

· Because the steered-to PLMN is passed in the REFRESH command, the highest entry in the OPLMN list does not have to override the forbidden PLMN list (or be deleted from it).

· A newly defined REFRESH command is future-extensible to accommodate other bearers and other parameters. 

A newly defined REFRESH command is future-extensible to accommodate other bearers and other parameters and will only work on new terminals. New terminals can indicate support for the command as an entry in the USIM service table. The command can be provided as part of SIM Toolkit or using an over-the-air message. 
Updating the OPLMN List in Parallel with a New Refresh Command 

In order to prevent the mobile terminal reverting to a network other than the steered-to PLMN, an update to the OPLMN list can be sent with the steering of roaming command. 
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Figure 1 Steering of Roaming Command

Dependencies on SIM, USIM Application Toolkit and Terminal Release 

SIM 

The SIM  must provide the lower-level layers needed to pass the new REFRESH command from the SIM to the mobile terminal. It is expected that most terminals from R99 onwards have this ability.  

USAT 

Support of the USIM Application Toolkit is not a requirement for a new REFRESH command. It is sufficient for the SIM to be able to pass commands to the terminal in an envelope that is not understood by the SIM. 

Mobile Terminal Release 
Clearly, pre-Rel-7 mobile terminals will not have implemented the steering of roaming procedure. However, these terminals will ignore the steering of roaming command but will apply the update of the OPLMN list sent in parallel with the steering of roaming command. These pre-Rel-7 terminals will therefore move to the steered-to PLMN when the timer expires that controls the periodic background scan for a higher priority PLMN, provided that the steered-to PLMN is not on the forbidden PLMN list. 
Conclusion 

To prevent backward compatibility problems, a new REFRESH command should be defined specifically for steering of roaming. This command will be available in terminals from Rel-7 onwards. 
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