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Introduction

During SA1#24 RIM presented S1-040368 which described potential problems with the user experience of a GPRS subscriber when roaming. Primarily this arises from the risk that the UE may select a network in accordance with TS22.011 with which the HMPLN does not have a GPRS Roaming agreement.

Subsequently SA1 agreed a new Work Item on Network Selection Enhancements to develop solutions to address this problem in S1-040536. During SA#24 the Work Item was rejected on the basis that the existing standardised mechanism (the Preferred PLMN List) could be used to address the issue problem.
This document examines the issue in more depth and illustrates why use of the Preferred PLMN may not provide an adequate solution to this problem.

Scenario

This scenario will analyse the likely user experience for a GPRS subscriber whilst roaming. Typically an operator will have a larger number of GPRS Roaming partners than entries on the PLMN Preferred List. In order to simplify the scenario, the operator will have GPRS Roaming in 7 countries and a PLMN preferred list of four operators. 

In the simplified scenario illustrated below an operator has signed GPRS Roaming agreements in seven countries as shown by the following table:
	GPRS Roaming Partners

	Network
	Country

	Rogers Wireless
	Canada

	Sonera
	Finland

	Radiolinja
	Finland

	SFR
	France

	Orange
	France

	E-Plus
	Germany

	O2
	Germany

	Hutchison
	Hong Kong

	CSL
	Hong Kong

	Smartone
	Hong Kong

	New World
	Hong Kong

	Orange NL
	Netherlands

	Telfort
	Netherlands

	O2
	UK

	T Mobile
	UK


The operator currently has four networks on the PLMN Preferred List 
	Preferred PLMN List

	Country
	Network

	France
	SFR

	Germany 
	T Mobile

	Hong Kong
	CSL

	UK
	T Mobile


In the analysis below the consequences of this situation for a GPRS Roaming subscriber are presented. The following situations may occur:
1. The HMPLN has a GPRS Roaming agreement in place with an operator that is included in Preferred PLMN list. In this case it should be expected that this network will be selected and that the user will enjoy GPRS Service. These operators are coloured green in the table below.

2. The HPLMN has GPRS Roaming in place but the roaming partner is not included in PLMN list. In this case then there are three possible situations:


a. If the PLMN list contains an operator in that country with whom the HMPLN does not have GPRS Roaming, then this network will be selected and the user will not receive GPRS Service. This case has been coloured red in the table below.


b. If the PLMN list contains an operator in that country with whom the HMPLN does have GPRS Roaming, then this network will be selected and the user will receive GPRS Service. This case has been left uncoloured in the table below.


c. If the PLMN list does not contain an operator in that country then the network that will be selected is not predictable. The user may or may not get GPRS service and this case is coloured grey in the table below.
	GPRS Roaming Partners
	Preferred PLMN List

	Network
	Country
	Country
	Network

	Rogers Wireless
	Canada
	
	

	Sonera
	Finland
	
	

	Radiolinja
	Finland
	
	

	SFR
	France
	France
	SFR

	Orange
	France
	
	

	E-Plus
	Germany
	
	

	O2
	Germany
	
	

	
	
	Germany 
	T Mobile

	Hutchison
	Hong Kong
	
	

	CSL
	Hong Kong
	Hong Kong
	CSL

	Smartone
	Hong Kong
	
	

	New World
	Hong Kong
	
	

	Orange NL
	Netherlands
	
	

	Telfort
	Netherlands
	
	

	O2
	UK
	
	

	T Mobile
	UK
	UK
	T Mobile


Thus in this scenario a user roaming in France, Hong Kong or the UK can be expected to successfully receive GPRS service. However a user roaming in Canada, Finland or the Netherlands is not certain to receive GPRS service, as it the correct network may or may not be selected. If the user decides to take a trip to Germany it is expected that the user will not receive GPRS Service.
Some additional points to be considered include:

1. In the case of the “grey” countries there will only be a problem if there are CS roaming agreements in place with other operators with whom GPRS Roaming is not available.

2. The operator’s coloured white will not normally be selected under 3GPP Network selection even though there is a GPRS roaming agreement in place.
Use of the Preferred PLMN List
In order to use the Preferred PLMN list to ensure that the user will receive GPRS when roaming in the scenario above requires the following changes:

The HMPLN must add at least one GPRS Roaming partner from Canada, Finland and the Netherlands to the Preferred PLMN.

The HMPLN must remove T Mobile from the Preferred PLMN list and substitute them with one of the GPRS Roaming partners in Germany.

Conclusions

So the questions to be addressed are:

· Are operators prepared to have at least one entry in the Preferred PLMN list for each country in which they have a GPRS Roaming partner? This would significantly extend the length of the existing Preferred PLMN list. 

· Are operators prepared to have only operators with whom they have GPRS roaming included in the preferred PLMN list? If this is not the case then “red cases” will always occur.
If the answer to either of the above questions is “no” then the PLMN preferred list cannot provide an adequate method for solving the issues previously highlighted in S1-040368.
