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1. Introduction

According to the current Release 99 standard (3GPP TS 23.122) an MS shall select the Registered PLMN (RPLMN) at switch-on or on recovery from lack of coverage. If there is no RPLMN, or if registration is not possible due to the PLMN being unavailable or registration failure, the MS shall, depending on its operating mode, perform either manual- or automatic network selection. It is also stated that an MS in idle mode, set to automatic network selection mode, shall periodically attempt to obtain service on its HPLMN when registered to a VPLMN in its home country. The time between searches shall be in the range of 6minutes up to 8h:6 minutes (default value 30 minutes). If the HPLMN is not found, the MS shall remain on the VPLMN.

2. Problem description

One of the identified problems with the current standard is that even though the MS might have moved to an area where there are better networks (including the HPLMN) available than the RPLMN no network re-selection will take place until lack of coverage, which results in an non-optimised behaviour. The MS will however search periodically for the HPLMN whenever in a VPLMN in the home country, which partly solves the indicated problem. Also, another identified problem is that the MS may perform this periodic search for the HPLMN even if there is no such network in the neighbourhood. In this case it causes unnecessary battery drain and does not solve the initial problem. There is still also the well known ‘border area’ problem, which remains unsolved by this.

A proposal to solve the problems discussed above was discussed at the ‘Workshop on UE in Idle Mode’ (SAHI-010002); it recommends that the periodic HPLMN search should be performed also outside the home country and that the search should include not only the HPLMN but all prioritised networks. . This would however cause increased battery drain and is not an efficient way to find networks.  As an example, there is no sense in searching for a US PLMN in Africa, or for a European PLMN in the US. Also, since the time between searches for the HPLMN might be as long as eight hours, switching to a new network might be delayed or in practice never occur. 

3. Solution proposal

Instead of having the MS frequently scanning and searching for a better network (as described above), the network shall provide a list of neighbouring PLMNs.  This is similar to the list of neighbouring cells within a certain PLMN, which is sent to MSs from a Base Station in the existing GSM/GPRS and UMTS networks. This neighbouring PLMN list could be either broadcast or sent occasionally to the MS, i.e. whenever the MS performs a registration to the network. The MS would register to a network included in the received list, according to the priorities indicated in the User-/Operator Controlled lists in the SIM/USIM. The received list may include access technology, which is essential for the network selection in UMTS.

Using this principle, the scanning for other networks will only take place for those networks that are actually available, and not periodically.  This saves battery since no unnecessary scanning will be done.  Furthermore, the ‘border area’ problem consisting of an MS registering in a VPLMN belonging to a neighbour country (e.g. Helsingborg/Helsingör) is solved since the MS will be told when there is a HPLMN available.

Conclusion

In this paper we have proposed the introduction of a list of neighbouring PLMNs that shall be sent from the network to the MS, whenever the MS performs a registration to the network and/or broadcast in the system information. The proposed mechanism will remove the need for periodic searches for HPLMN (or higher prioritised networks). All in all it will optimise the Network Selection procedure.

