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Abstract: This document proposes a description and potential requirements to support service based network selection in the 3GPP system.
--- START MODIFIED CLAUSE ---
5.x
Service Based Network Selection 
5.x.1
Description
Definitions

Network Selection: The process by which a mobile device (UE) chooses a PLMN to camp on and attempt to obtain service, for instance upon being switched on or upon recovery from lack of coverage. The procedures for network selection in 3GPP networks are currently specified in 3GPP TS 23.122.

PLMN ID: The PLMN Identifier uniquely identifies a given PLMN. It is composed of the MCC followed by the MNC. The MCC identifies the country in which the PLMN operates, and the MNC identifies the PLMN within that country. The PLMN ID is broadcast over the air as part of the SIB.

Problem Description
Several issues and limitations affect network selection in current mobile networks: 
· Issue #1: Integration with WLAN
WLAN is ubiquitous and is sometimes controlled by the MNO, and yet there is no way for the MNO to include WLAN as a RAT to be considered for network selection in the UE provisioning data: this provisioning data is currently composed of prioritized lists of preferred networks, with each entry in those list consisting of a (PLMN ID + RAT) combination, however the RAT can only be set to a 3GPP RAT i.e. GERAN, UTRAN, E-UTRAN. Consequently it is not possible for the MNO to associate WLAN with a particular PLMN as part of this provisioning data, and it is also not possible to prioritize WLAN relative to other RATs during the network selection process.

· Issue #2: Multi-radio devices
Many mobile devices today can be active simultaneously on multiple RATs, thanks to multiple radios (Rx/Tx chains) and/or time-sharing capabilities of the radios between different RATs. However this is not taken into account in the network selection procedures, which assume only 1 active RAT at any given time. 

· Issue #3: UE context awareness
The 3GPP network selection procedures do not allow the UE to rule out certain RATs or PLMN ID +RAT combinations among the entries included in the UE provisioning data, even though some of them may be unsuitable to the UE’s current context (e.g. mobility situation, location, etc). For instance, upon switch-on or recovery from lack of coverage, the UE is mandated to first look for the PLMN on which it was last registered, even if the UE is now located in a different country in which this PLMN is known, not to be available.

· Issue #4: Service availability
Which services are offered by a given (PLMN ID+RAT) combination are not taken into account in the current network selection procedures: the list of preferred networks provisioned to the UE does not include any indication of the services offered by each network, or of the APNs available in each network. As a result, the UE might end up selecting a network that does not provide services important to the user. Moreover, if the user initiates a request for a service that is currently not offered by the PLMN+RAT to which the UE is currently registered, except in very specific cases (*) the UE cannot trigger network selection to look for another network offering this service.

(*) these include:

-
cases where the UE is configured as a voice-centric device and an LTE network rejects the UE’s request to register to obtain voice services, e.g. Combined Attach Request message from the UE rejected with EMM cause value #18 (CS domain not available): the voice centric device then attempts to move to a 2G or 3G network to obtain voice service,  3GPP TS 24.301 subclause 5.5.1.3.4.3)

-
case where the ProSe-enabled UE intends to do ProSe one-to-many direct communication in a frequency provisioned to the UE for public safety operation and detects a PLMN operating in that frequency: the UE is then allowed to perform PLMN selection triggered by ProSe direct communication (3GPP TS 23.122 subclause 3.1B) to register on that PLMN and process with one-to-many ProSe direct communication.

Key Points

· Issue #1: Integration with WLAN
In order to enable MNO-controlled WLAN to be considered and prioritized during the network selection process, the provisioning data must be extended to allow the inclusion of WLAN as “just another RAT” in the list of preferred (PLMN ID+RAT) entries.

· Issue #2: Multi-radio devices
The UE should not be constrained to use the current active RAT to initiate a new service. Instead the UE should consider all available RATs, over any subscriptions provisioned to the UE, within the limits allowed by the UE’s capabilities in terms of how many RATs can be simultaneously active (that is, the UE could potentially choose to initiate the service with a different connectivity provider than that of the PLMN to which it is currently registered, as long as the UE can support it). Moreover the UE should filter the list of available (PLMN ID + RAT) to remove the RATs considered unsuitable to the UE’s current context.

· Issue #3: UE context awareness
The UE should filter the list of available (PLMN ID + RAT) to remove the RATs considered unsuitable to the UE’s current context. This can consist for example of removing the entries with WLAN RAT from the list in case the UE is in a high mobility environment (car, etc) or of removing the (PLMN ID + RAT) with a PLMN ID that is known, not to be available in the UE’s current location. The UE’s context can be determined via data collected from the radio layer (speed, GPS coordinate, etc) or from application layer data such as the user’s planned trips in a calendar or travel application.

· Issue #4: Service availability
The network selection procedure should include “service-based” information.
5.x.2
Potential Requirements
The 3GPP system shall allow for consideration of WLAN as an alternative to a 3GPP RAT in system selection procedures.

The 3GPP system shall allow for consideration of mobile device capabilities in system selection procedures.

The 3GPP system shall allow for consideration of mobile device context in system selection procedures.

The 3GPP system shall allow for consideration of application service requirements in system selection procedures.
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