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1 Introduction

This document describes a scenario regarding roaming that will cause issues for operators with partial roaming agreements, and proposes a set of solutions that will address these issues. The proposals require changes in a number of specifications, and all are listed in this document for background information. The detailed CR’s relevant to this group are supplied separately.

2 Summary Of Issue
This was recognised as a potential problem in the UE Idle Mode Workshop in Helsinki earlier this year, but no changes have yet been proposed as companies have concentrated on other issues related to roaming, namely Equivalent PLMN codes and Idle Mode search procedures, which themselves were key changes to enable roaming in a 2G/3G environment.

This issue occurs when a mobile is roaming onto any network (but especially in the home country) where only a partial roaming agreement is in place. Partial roaming means that the agreement covers only roaming onto the 2/2.5G portion of the partner network and not the 3G part of the network or vice versa.

Partial roaming is in itself not a problem, but when combined with a single PLMN code for the 2/2.5G and 3G parts of the roamed-to network it becomes an issue. This arises because there is currently no means to indicate to a UE that access to one part of the network (i.e. radio technology) is forbidden, but the other is allowed.
2.1 Detailed Scenario

The following illustrates one possible scenario in which a the issue arises. It assumes that a national roaming agreement exists between two operators, but that there is only an agreement for 2/2.5G access to the partner network i.e. no access to the 3G part of the network. This will occur, for example, where one operator has a 3G licence but no existing GSM network, and the partner network provides the GSM coverage, but also has a 3G licence of it’s own.

1. The roamed-to partner network may have a single PLMN code for both 2/2.5G and 3G parts of the network. It may also be different of course, in which case the issues below would not occur.

2. The 2/2.5G portion of the roamed-to network must transmit system information identifying the surrounding 2/2.5G and 3G cells to allow full mobility for the roamed-to networks own mobiles within their own PLMN.

All UE’s (including roaming UE’s) will report on the surrounding cells identified in the system information broadcast. There is no way to indicate that these are invalid for some UE’s but not others. The BSC will make Handover Requests including to candidate 3G cells if they have been reported on.

The MSC has access to subscription information but no way to signal that a request has been rejected based on the partial roaming agreement. It could reject a Handover Required with an existing cause value. However, the action of the BSS is then not defined i.e. will it make the same request again – this may depend on the cause value used. The call may drop if a poor choice of cause value is used. As an example, ‘PLMN not allowed’ would not be a reasonable choice, as it would then also bar access to the 2/2.5G part of the network, which clearly would not be correct operation.

During a Routing Area or Location Area Update then Reject Cause values including, PLMN not allowed, Location Area not allowed, Roaming not allowed in this location area are available. All of these could potentially be used to reject an attempt by the UE to move to a 3G cell in the roamed-to network. However, if the location area codes are co-ordinated between the 2G and 3G parts of the network (or they just happen to overlap in some areas) then this cannot be used and PLMN not allowed will not operate correctly as above.
3 Solution

The proposed solution introduces changes in the network and the terminal. The terminal changes are intended to enhance the terminal operation so that it can select/forbid network access based on PLMN plus radio access technology. 

There are two parts to the network changes. The first are proposed to ensure that when in an active call the terminal will not be handed over to a radio access technology to which it is not allowed by allowing the network to reject handover requests with a cause value specifically stating that the access technology is not allowed. The second ensures that the terminal is informed of the restriction during location and/or routing area updates.

3.1 Terminal/USIM Modifications

The terminal must be able to disallow a subset of the available access technologies for a given PLMN. This means that the PLMN code +RAT for 3G can be on the forbidden list (new functionality) and the UE will not try to access it, but the same PLMN code with RAT for 2G will be on the preferred PLMN list and will be accessed. 

3.2 Network Behaviour

The MSC must reject a Handover Required for a roaming subscriber which is aimed at candidate cells using a disallowed RAT for those roaming subscribers. The Handover Required Reject message from MSC to BSS will have a cause value added to say RAT not allowed. This will allow the BSS to not repeat handover requests to this RAT for this connection (it has no visibility of the UE as such). 

Also, when the mobile attempts to perform a Location Update, or Routing Area Update in then the reject causes are enhanced to include ‘RAT not allowed for this PLMN’ to allow the terminal to maintain it’s PLMN lists.

4 Affected Specifications

The specification changes are detailed in separately provided CR’s, and are summarised below.
4.1 TS 22.011

The changes to 22.011 are made to update the service level requirements to cover the partial roaming scenario when the roamed-to network has a single PLMN code.  Specifically the addition and use of the Access Technology identifier along with PLMN code is introduced into the document.

4.2 TS 31.102

The addition of a new field “Forbidden PLMN 2” list on the USIM is introduced.
4.3 TS 23.122

This specification defines the idle mode procedures and states that PLMN’s can be listed in priority order based on PLMN code plus RAT.  The text is modified to ensure that the RAT is taken into account during the selection (current specification explicitly states that it is not considered).

It is also modified to state that PLMN’s plus RAT can be added to the forbidden list if they are rejected during a location update, or cell reselection.
4.4 TS 25.304

Modified to ensure that the radio access technology is accounted for in selection procedures by introducing definitions of allowable and allowed PLMN that include Access Technology.
4.5 TS 24.008

The addition of ‘Access Technology not allowed in this PLMN’ is added to Location Update Reject and Routing Area Reject messages.

4.6 TS 08.08 / TS 48.008

The addition of a new reject cause ‘Access Technology not allowed’ in the Handover Reject message.
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