3GPP TSG SA workshop on UE in idle mode
Tdoc SAHI-0010011

Helsinki, Finland
7 – 8 February 2001
Subject: PLMN selection

Source: Motorola

1
Introduction

The aim of this contribution is to summarise scenarios and solutions identified, in relation to PLMN selection, either in other contributions to the 3GPP TSG SA workshop on UE in idle mode or in various E-mail debates in the period leading up to the workshop. In addition reference to some of the background for the choices in the current solutions are made where felt helpful.

2
Scenarios

The following brief descriptions are of the scenarios identified which require modification of the PLMN selection.

A
The current handling of the preferred PLMN list (PPLMN list) does not work satisfactorily. E.g., if PLMN A of a roamed to country is on the preferred PLMN list this is chosen if available, when the mobile is switched on in the country. But if coverage of PLMN A is lost the mobile will select another available PLMN, e.g., PLMN B and not retry PLMN A from the Preferred PLMN list before loss of coverage of PLMN B. It is suggested that in this scenario it is ensured that the mobile will try to return to the highest priority preferred PLMN available.

B
Two 2G operators have a common shared 3G network utilising a third PLMN code (MNC+MCC) (or vice-versa two 3G operators have a common 2G network). It is desired that 2G operator A’s subscribers mobile shall select 2G PLMN A + 3G PLMN C and the behaviour shall be as if it was one PLMN. Similarly 2G operator B’s subscribers mobile shall select 2G PLMN B + 3G PLMN C and the behaviour shall be as if it was one PLMN.

Note:
One operator utilising different PLMN code for the 2g and 3G portion of the network can be considered a sub-case of this scenario.

C
One operator (A) has a combined 2G/3G network (one PLMN code for the 2G and the 3G parts) and the second operator (B) has a 3G network only. In this scenario it shall be possible to allow operator B’s subscribers to roam only to the 2G portion of operator A’s network. Similar scenario with the roles of 2G and 3G swapped should be supported.

D
Several operators operate networks in multiple countries. There is therefore a desire to ensure that cell (re-)selection, handovers etc. are possible between two adjacent networks operated with different PLMN codes – i.e. to provide a “virtual multi-national PLMN”. E.g. in this case the shift from one network using one PLMN code to another using a different PLMN code shall not be handled as a PLMN (re-)selection, but more as a normal cell re-selection.

3
Solutions

In the following there are a number of solutions, which are not to be considered as mutual exclusive or necessarily on their own resolving fully the above listed scenarios. However, it is believe if all are adopted then most of the above mentioned requirements will be fulfilled.

3.1
Background scanning.

Currently 3GPP TS 22.011 version 4.1.0 specify the following regarding periodic network selection attempts or background scanning:

3.2.2.5
Periodic network selection attempts

The UE shall make periodic network selection attempts in one or both of the following situations:

· If the UE is in Automatic Mode and has selected and registered on a VPLMN of its home country, it shall make periodic attempts to return to its HPLMN.

· If the UE is in Automatic Mode and has selected and registered on a VPLMN which is neither the HPLMN nor one of the PLMNs contained either in the "Operator Controlled PLMN Selector" data field or in the "User Controlled PLMN Selector", it shall make periodic attempts to return to one of the PLMNs of the same country contained either in the "Operator Controlled PLMN Selector" data field or in in the "User Controlled PLMN Selector". In case of GPRS terminals, the UE shall only make reselection attempts while in idle or stand-by mode.

The UE shall only make reselection attempts while in idle mode for circuit services.

The interval between attempts shall be stored in the SIM/USIM. Only the service provider shall be able to select for which of the previous situations, periodic network selection shall be attempted and to set the interval, which shall be between 6 minutes and 8 hours, with a step size of 6 minutes. One value shall be designated to indicate that no periodic attempts shall be made.

In the absence of a permitted value in the SIM/USIM, or the SIM/USIM is phase 1 and therefore does not contain the datafield, then a default value of 30 minutes, shall be used by the UE.

NOTE:
Use of values less than 30 minutes may result in excessive ME battery drain.

It seems that to fulfil scenario A and to ensure that mobiles return to the highest priority preferred PLMN it would be sufficient to require the already specified periodic background scan to be performed also in the case the selected PLMN is not the highest priority preferred PLMN of the country.

It is suggested to keep the limitation of this process to scanning only for PLMNs of the same country as the currently registered to and received network. This is because this original limitation for the HPLMN scan was introduced in order to protect the radio network planning in border areas, e.g., avoid French subscribers in Geneva “dragging” the French network into Geneva and thereby causing additional interference. It seems that this risk is not lessened when using the preferred PLMN list as it might be limited to, e.g., entries of networks belonging to a given group of operators, and therefore missing networks in some countries. These arguments are based on the assumption that within one country frequency coordination is fully in place, while across national borders only limited frequency coordination based on standard international agreements might be in place. 

Note:
In the above the term country is deliberately used and should not be understood as equal to MCC as one country might utilise more than one MCC.

3.2
PLMNs consisting of more than one PLMN code

As scenario B and D indicate there are scenarios where there is a need to make the mobile react to a certain set of PLMN codes (MCC+MNC’s) as if where they indicating the same PLMN. Two parts of a solution to this could be

1. To allow the HPLMN stored on the SIM card to consist of more than one PLMN code and

2. At, e.g., Location Update Accept to include a list of PLMN codes (MCC+MNC) which the mobile shall consider as the same PLMN (for the purpose of PLMN/cell selection and handover). This list will only need to include other MCC+MNCs of interest, which are present in or as neighbours to the given Location Area.

The second part of the solution could be considered to make the first part unnecessary, but there might be other reasons for ensuring that the mobile has a list of PLMN codes for the HPLMN.

The information of "equivalent" PLMN codes should be deleted/overwritten at location update, but it could be considered to store the information in the mobile for use at search for registered PLMN at switch on. The choice, of inclusion of this information in the location update accept message, is proposed because, it would allow the information to be subscription based. E.g. on a common 3G network operator A’s customers receives operator A’s 2G PLMN code as additional PLMN codes and similar operator B’s customers receives operator B’s 2G PLMN code as additional PLMN codes. In addition, it can be avoided to send additional PLMN codes from neighbouring countries to users with roaming restrictions.

This solution will not only provide a solution for scenario B, but also provide a solution for PLMN selection in scenario D.

3.3
Partial roaming restrictions

Today the specifications contain in 3GPP TS 22.011, 3GPP TS 23.122 and 3GPP TS 24.008 the possibility for partial roaming restrictions based on the location area. Alternative restrictions can be based on the Circuit Switched domain and the Packet Switched domain, which conceptually have independent Mobility Management.

It has be noted that with the current specification, it is a requirement that if independent restrictions to roaming to different RATs, (2G (GSM) or 3G (UTRA)), is to be supported by a network it requires that the RATs are operated in different location areas, which might not always be desirable.

The easiest way to remove this restriction would probably be to introduce additional rejection cause values or partial accept cause values in 3GPP TS 24.008.

However, based on the resent experience with GPRS it is recommended, that the new cause values are allocated in such a way that all potential mobile behaviours are covered and not only those thought useful at the moment. This could be done by, e.g. copying all the existing reject causes to new ones for each RAT and for each possible combination while deleting any that have no practical use.

4
Conclusion

This contribution does not claim to be exhaustive, but a number of scenarios and solutions covering the main aspects of PLMN selection have been identified. Based on this it seems that it will be possible to introduce a number of significant and desired improvements to the PLMN selection while still maintaining the existing functionality.

