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1. Introduction
A problem exists for many mobile users when commuting across national borders. Whilst manual network selection may be used to ensure that the user can select the HPLMN / EHPLMN, many users use Automatic Selection mode; the ME is only permitted to select PLMNs of a higher priority within the same country in auto mode. Additionally, to save battery power many mobiles, when camped on the highest priority preferred PLMN do not perform background scans. This leads to the situation that, having crossed back into its home country and within HPLMN coverage, an ME might remain camped on the VPLMN in the adjacent territory. As a consequence, the user will be charged international roaming rates for all calls made or received until such time as he either (a) moves out of VPLMN coverage or (b) manually selects the HPLMN. Note that power cycling the ME does not solve the problem because the mobile will look for the RPLMN.

This problem has been recognised for some time, especially by those that live and work in border areas, and manual PLMN selection is generally used to avoid incurring unnecessary roaming charges. The user can of course also avoid roaming charges in areas where HPLMN cell coverage extends over national borders into another jurisdiction.

Possible solutions to this problem:

(a) allow an ME to re-select its HPLMN / EHPLMN regardless of national borders, provided that the HPLMN / EHPLMN signal strength is higher than the serving PLMN;

(b) reduce cell spill over at national borders through better cell / frequency planning;

(c) introduce special border zone tariffs through operator roaming agreements; 

(d) introduce location based charging.

Potential problems with these solutions: 

(a) allowing the ME to select its HPLMN when in coverage (regardless of national boundaries) requires the mobile to perform frequent background scans, resulting in higher battery consumption and shorter standby time. This would need to be quantified.  Additionally the restrictions preventing the ME from selecting its HPLMN / EHPLMN whilst roaming in another country, as specified in TS23.122 and TS22.011, would need to be removed;

(b) reducing cell spill over at national borders is difficult to achieve without exacerbating the situation due to loss of network coverage in some geographical areas;

(c) it may be possible to introduce a zone based (international) tarrifing system, through roaming agreements that would reduce the necessity for the user to manually select the HPLMN in border regions. The need for accurate zone boundary determination and administration costs would need to be balanced against the real extent of the current problem; 

(d) location based charging looks promising and is becoming more technically achievable, however the additional signaling overhead would need to be studied in detail. Location based charging would affect the customer in several ways too because a mobile in manual mode might be charged more in this situation and, how does the customer know the tarrif?

2. Conclusion
Many people living and working in border regions, and especially those commuting daily across national boundaries, are experiencing inconsistent charging. 

An operator survey and further study of the extent of this problem is needed before making major changes to the specifications, althoug clarification of existing requirements in TS22.011 and TS23.122 might be beneficial at this stage.

Mobiles from different manufactures tested in border regions have been shown to behave differently, some complying with TS23.122 and TS22.011 and some not. Those that don't comply usually perform periodic background scans in idle mode and select the HPLMN/EHPLMN, if coverage is available, in preference to the preferred PLMN regardless of the MCC.

Handset manufacturers should be consulted about how their handsets behave and how best to resolve the network selection problem i.e. select HPLMN when available (if changes to specifications are agreed), whilst at the same time minimising battery consumption. 

3. Proposal

Create a new section 16.15 - Network Selection in Border Areas to capture this draft text in TR22.811.










