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Introduction

TSG SA#31 approved CR 75 to TS 22.011 to introduce the requirements for Steering of Roaming. To date no contributions for meeting these requirements have been made to CT1. This document discusses a potential way forward on this subject.
Requirements

The 3GPP requirements for Steering of Roaming are captured in 3.2.2.8 if TS 22.011 (v.7.5.0) and the requirements for steering to a specific PLMN are:
3.2.2.8 Steering Of Roaming

Steering to a specific VPLMN

It shall be possible for the HPLMN at any time to direct a UE, that is in automatic mode, to search for a specific VPLMN and, if it is available, move to that VPLMN as soon as possible. This VPLMN shall then be regarded as the highest priority VPLMN as defined by the operator. This process shall be done transparently and without inconvenience to the user. 
If the UE is in manual mode, the steering request shall be ignored.

If the UE is registered on a VPLMN that is present on the User Controlled PLMN List, the steering request shall be ignored.

The UE shall attempt to register on the specified VPLMN even if the specified VPLMN is present on a Forbidden List. 
This mechanism shall be available to the HPLMN even if the VPLMN the UE is registered on is compliant to an earlier release of the 3GPP specifications.
Discussion

Within the existing procedures defined in TS 23.122 there is the mechanism for the HPLMN to provide priority ordering of VPLMNs as per section 4.4.3.1.1, step iii) “each PLMN/access technology combination in the "Operator Controlled PLMN Selector with Access Technology" data file in the SIM (in priority order);”
This data file is available on the (U)SIM as EF OPLMNwACT is fully under the control of the HPLMN under the existing OTA procedures. Thus by reordering the existing data file an effect of steering of roaming may be obtained. 

However in some networks the EF OPLMNwACT and contains a large number of entries and some operators (S1-06xxxxx) have indicated the wish to provide in excess of 200 entries in this file. A complete update to EF OPLMNwACT using the existing OTA mechanism may require a significantly large number of SMS to be sent.

To address this; the following are suggested:

i) Ensuring that it is possible to provide partial updates of EF OPLMNwACT. Hence by updating just a small number of higher priority entries the HPLMN would be able to direct the UE towards the new preferred network with less OTA overhead.

ii) Introducing a new data file containing a single PLMN (with access technology) that takes precedence over EF OPLMNwACT, but is itself of a lower precedence than the User Controlled PLMN Selector with Access Technology data file. 
A partial update has a number of advantages;
· It can be expected to work with existing UEs 
· There is no impact on the VPLMN 

However it has a number of disadvantages;

· It does not meet the requirement that “The UE shall attempt to register on the specified VPLMN even if the specified VPLMN is present on a Forbidden List”
· The use of this data file for Steering of Roaming UEs in a given country at a specific time may be complex to manage. It will lead to a situation where the HPLMNs’ subscribers have with different EF OPLMNwACT depending upon where they travelled and when they travelled. If it is important to provide a uniform preferred roaming list across all of the subscribers of the HPLMN then some form of configuration management or a regular full update of the data file for all affected subscribers will be required. This may negate the efficiency benefits of a partial update.

· In the case where Steering or Roaming is used for a temporary period, a further update will be required to return to the previous priorities. 

The introduction of new data file would have the following advantages;
· It could be updated with the minimum OTA overhead

· It would leave EF OPLMNwACT unaffected 

· It could be extended in the future without affecting existing network selection procedures. For example a validity period could be added to the network to allow a HPLMN to instruct the UE that “Network X is the highest priority network for the 72 hours”. 

· It could meet the requirement that “The UE shall attempt to register on the specified VPLMN even if the specified VPLMN is present on a Forbidden List” if this was specifically allowed in TS 23.122

The significant disadvantage of the use of new data file is that it cannot be expected to work with existing UEs, and hence could only be used to “steer” a Rel-7 (and later) UE.
Both of these approaches meet the final requirement from TS 22.011 which is a restriction that the solution must not impose any new functionality upon the VPLMN.  Additionally both approaches meet the requirements: “If the UE is in manual mode, the steering request shall be ignored.” and “If the UE is registered on a VPLMN that is present on the User Controlled PLMN List, the steering request shall be ignored.”

In addition to the above it is necessary to ensure that following the update of either data file that the UE shall trigger a STK REFRESH of the ME and on reception of this REFRESH the ME shall initiate the Automatic Network Selection Mode Procedure. This would meet the requirement “… to search for a specific VPLMN and, if it is available, move to that VPLMN as soon as possible”.
Conclusion

Whilst the introduction of a new “single PLMN entry” data file could be used to meet all of the requirements in TS 22.011 on Steering of Roaming, it would not be backwards compatible with existing UEs and hence would not be a useful tool until a significant population of Rel-7 (and later) UEs were available.

The approach of providing partial updates to EF OPLMNwACT would work with legacy UEs but does not meet all of the requirements of TS 22.011 and has the potential to complicate the configuration management of this data file across the HPLMNs’ subscribers. 
It is therefore concluded that a practical way forward would be to enable both approaches to be supported within the 3GPP specifications. A HPLMN would be able to immediately take advantage of the partial update method, and then as and when a significant population of Rel-7 (and later) mobiles are deployed then they could make use of the new data file for a more efficient and easier to manage solution. Introducing the new data file into the Automatic Network Selection Mode Procedure in Rel-7 would ensure that a sufficient population of UEs will be available in a few years to make this approach practical.
