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*** This document is for discussion ***

1. Eextract from 3GPP TR 22.811 clause 8

 “There is a requirement to provide the tools to a network operator to allow them to offer their customers the best possible experience when roaming into other networks. This includes the ability of the home operator to control their user’s selection of visited network from the perspective of service provisioning, access technology, terminal capability, and so on. Such tools include:

· The ability for the HPLMN to dynamically direct a UE to select a different VPLMN.

· The ability to prevent users from selecting specific PLMNs

· Enhancements to Manual Network Selection to provide the user with additional information to assist their choice.”

2. Existing Mechanisms
There are tools available that allow the home operator to control their users onto preferred visited networks but those solutions don’t’ seem effective enough. 

Those tools include:

a) Network operators store details of preferred networks (VPLMNs) in the SIM/USIM of the MSs i.e. “Operator controlled PLMN Selector with Access Technology”. Preferred networks may be stored at sale or manufacture, typically as a list, and identify the preferential VPLMNs that the MS should use when roaming.

Indeed the home operator can indicate its current VPLMN preferences to its users at a given time by remotely reconfiguring the preferred VPLMN lists stored in the SIM/USIM using Over the Air (OTA) signalling. As pointed out in the TR 22.811 section 6.9., OTA has its own limitations. For instance it cannot guarantee that MSs have stored up to date preferred VPLMN lists which are identical to those of the home operator; it is possible that a MS may be out of range or switched off when the OTA signal is transmitted and so will not receive the OTA signal from its network. In this situation, the MS has not updated its preferred VPLMN list. Furthermore the “refresh” command subsequent to an OTA re-configuration is not uniformly implemented on all MSs. This can result in the update not being made when the home operator requires it.
b) Additionally, when a MS registers or updates its location with a visited network the visited network (VLR) contacts the home network (HLR) for instance to exchange subscriber’s data. In response to the visited network request, the home network is able to refuse/cancel the registration of the MS with the attempted network using MAP or SS7 reject causes (e.g. of MAP reject causes: unknown subscriber, roaming not allowed, system failure). The reject cause prevents the MS’s registration on that particular visited network and provides the home operator with the control to prevent its users from communicating on particular, non-preferred, networks.

However the reject cause mechanism in which the home network rejects registration of the MS with a roaming network can result in a situation in which the MS is unable to locate any further network and where the user ends up with limited service. 

3. New Principle
In addition of the existing tools it is proposed to enhance the current MAP protocol (3GPP TS 29.002) and the UE to CN Layer3 protocol (3GPP TS 24.008) to allow the home network (HLR), to indicate more precisely its current VPLMN preferences to its users when users are roaming. It can be done for a given area (represented by the VLR) at a time when both visited and home networks are communicating with each other but also when the MS is communicating with the visited network for instance at registration or at location updating. 

We considered two options (more options are possible):

Option 1

· The home network indicates to the MS a “fresh” list of preferred VPLMNs that is relevant within the area the MS is registered in (represented by the VLR). 

· The “fresh” list is transmitted from the home network (HLR) to the MS through the visited network (VLR) using existing MAP messages with a new information element or container.

· The “fresh” list is transmitted from the visited network (VLR) to the MS using existing GMM/MM Layer 3 messages namely LOCATION UPDATING ACCEPT (MM), ATTACH ACCEPT (GMM), DETACH ACCEPT (GMM), routing area update accept (GMM) with a new information element or container.

· The “fresh” list does not replace the one stored on the SIM/USIM but will be used in place of while the MS is in the given area (represented by the VLR).

· The “fresh” list will be stored in the non-volatile memory of the MS, a new list on the USIM is not foreseen.

· The “fresh” list will also include the “Access Technology” fields.

· The “fresh” list will not be stored over a power cycle of the MS. At switch-on the MS will always use the list from the SIM/USIM as the MS can wake up in a different location.

· if the MS is in automatic mode, the  “fresh” list will be used at each network selection opportunity for instance - background scan - following the loss of radio coverage of the registered network - at user reselection – in a same way than the list from the SIM/USIM.

· If the MS is in manual mode, the “fresh” list may be used to sort and present to the user the list of all available PLMNs in an order that fits the list preferences.

Option 2

· The home network indicates to the MS a “not preferred network” indication that the network the MS is registered to or is attempting to register to is not its preferred network in the area the MS is registered in (represented by the VLR). 

NOTE: It has been thought that “Boolean” type of indication would not be enough, the home operator will indicate instead a duration for which this visited network is not a preferred network for example “for two days” starting from the receipt of the list. Then the MS, shall not attempt to register with this network for the duration period unless no other network is available.

· The “not preferred network” indication is transmitted from the home network (HLR) to the MS through the visited network (VLR) using existing MAP messages with a new information element or container.

· The “not preferred network” indication is transmitted from the visited network (VLR) to the MS using existing GMM/MM Layer 3 messages namely LOCATION UPDATING ACCEPT (MM), ATTACH ACCEPT (GMM), DETACH ACCEPT (GMM), routing area update accept (GMM) with a new information element or container.

· The “not preferred network” indication shall be used in conjunction with the operator preferred PLMN list that is stored on the SIM/USIM

4. Conclusion and proposal

In principle, any network reselection shall not occur at a time it does inconvenience the user. 

Such options should not generate more signalling within both networks home and visited.

NOTE: For most of the location update, the VLR and HLR do not communicate with each other. The resulting delay that the home network will have to wait to update the MS may be seen as a severe drawback of this solution. Nevertheless it should be possible for the HLR to push the information in the VLR and wait the next location update, or to invalidate part of the user’s data stored in the VLR to force  the VLR and the HLR to communicate. 

We think such enhancements are possible without breaking legacy GSM roaming principals.

We think such enhancement are compatible with the Rel-6 Network Sharing feature nevertheless the interworking with Iuflex for instance has not been fully assessed.

The two options will not be transparent to the non-benefiting visited network and therefore may encounter reticence in deployment. 

Impact foreseen in SA1, CT1 (TS 23.122 & TS 24.008), CT4 (TS 23.012?, TS 29.002)

If it is acknowledged by the 3GPP community that such new principles could be beneficial, and will address adequately some of the issues raised by the TR, NEC is willing to contribute further to the implementation in the standard of a such solution. 

Comments? Questions?

