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Description

Title
METHODS AND APPARATUS FOR ACCESS NETWORK SELECTION

This disclosure relates to a method and apparatus and in particular but not exclu

sively to method and apparatus for use in network selection.

A communication system can be seen as a facility that enables communication ses

sions between two or more entities such as fixed or mobile communication devices, base

stations, servers, machine type communication devices and/or other communication nodes.

A communication system and compatible communicating entities typically operate in accor

dance with a given standard or specification which sets out what the various entities associ

ated with the system are permitted to do and how that should be achieved. For example, the

standards, specifications and related protocols can define the manner how various aspects

of communication such as access to the communication system and feedback messaging

shall be implemented between communicating devices. The various development stages of

the standard specifications are referred to as releases.

A communication can be carried on wired or wireless carriers. In a wireless commu

nication system at least a part of communications between stations occurs over a wireless

link. Examples of wireless systems include public land mobile networks (PLMN) such as ce l

lular networks, satellite based communication systems and different wireless local networks,

for example wireless local area networks (WLAN). A wireless system can be divided into

cells or other radio coverage or service areas provided by a station. Radio service areas can

overlap, and thus a communication device in an area can send and receive signals within

more than one station. Each radio service area is controlled by an appropriate controller ap

paratus. Higher level control may be provided by another control apparatus controlling a p lu

rality of radio service area.

A wireless communication system can be accessed by means of an appropriate com

munication device. A communication device of a user is often referred to as user equipment

(UE) or terminal. A communication device is provided with an appropriate signal receiving

and transmitting arrangement for enabling communications with other parties. Typically a

communication device is used for enabling receiving and transmission of communications

such as speech and data. In wireless systems a communication device provides a trans

ceiver station that can communicate with another communication device such as e.g. a base

station and/or another user equipment.



According to an aspect, there is provided a method comprising; receiving access

network selection information from a user equipment; and providing network selection infor

mation to a user equipment in dependence on said requested access network selection in

formation.

The method may comprise requesting said access network selection information

from said user equipment.

The access network selection information comprises access network and selection

function information.

The network selection information may comprise at least one access network selec-

tion policy.

The network selection information may comprise one of more commands for com

manding a user equipment to move another network.

The network selection information may be associated with validity information.

The method may comprise causing said user equipment to provide said access net-

work selection information when said user equipment is a candidate for moving from one

network to another.

The method may comprise receiving said access network selection information from

said user equipment when said user equipment is a candidate for moving from one network

to another.

The network selection information may be dependent on information about at least

one network.

The information about at least one of said networks may comprise one or more of:

cell load; user equipment signal strength; user equipment signal quality; user equipment

specific information; quality of service information; load information: and inter radio access

technology cell load reporting procedure.

The information about at least one of said networks may comprise one or more of:

Wi-Fi Access point load; and user throughput over said network.

The method may be performed by an apparatus of a radio access network entity.

According to another aspect, there is provided a method comprising: providing ac-

cess network selection information from a user equipment; and receiving, at said user

equipment, network selection information in dependence on said requested access network

selection function information.

The method may comprise receiving a request for said access selection information

from a radio access network entity.

The access network selection information may comprise access network and selec

tion function information.



The network selection information may comprise at least one access network selec

tion policy.

The network information may comprise one of more commands for commanding said

user equipment to move another network.

The network selection information may be associated with validity information.

The method may comprise providing said access network selection information when

said user equipment is a candidate for moving from one network to another.

The network selection information may be dependent on information about at least

one network.

The information about at least one of said networks may comprise one or more of:

Cell load; user equipment signal strength; user equipment signal quality; user equipment

specific information; quality of service information; load information: and inter radio access

technology cell load reporting procedure.

The information about at least one of said networks may comprise one or more of:

Wi-Fi Access point load; and user throughput over said network.

The method may be used where there are a plurality of networks where at least one

is a wireless local area network and at least one is a cellular wireless network.

The method may be performed by an apparatus of a user equipment.

According to another aspect, there is provided an apparatus comprising; means for

receiving access network selection information from a user equipment; and means for pro

viding network selection information in dependence on said requested access network selec

tion information.

The apparatus may comprise means for requesting said access selection information

from said user equipment.

The access network selection information comprises access network and selection

function information.

The apparatus may comprise means for causing said network selection information

to be provided to said user equipment.

The network information may comprise at least one access network selection policy.

The network information may comprise one of more commands for commanding a

user equipment to move another network.

The network selection information may be associated with validity information.

The apparatus may comprise means for causing said user equipment to provide said

access network selection information when said user equipment is a candidate for moving

from one network to another.



The receiving means may receive said access network selection information from

said user equipment when said user equipment is a candidate for moving from one network

to another.

The network selection information may be dependent on information about at least

one network.

The information about at least one of said networks may comprise one or more of:

cell load; user equipment signal strength; user equipment signal quality; user equipment

specific information; quality of service information; load information: and inter radio access

technology cell load reporting procedure.

The information about at least one of said networks may comprise one or more of:

Wi-Fi Access point load; and user throughput over said network.

The apparatus may be provided in a radio access network entity.

According to another aspect, there is provided an apparatus for a user equipment

comprising: means for causing access network selection information to be sent from a user

equipment; and means for receiving network selection information in dependence on said

requested access network selection function information.

The apparatus may comprise means for receiving a request for said access selection

information from a radio access network entity.

The access network selection information may comprise access network and selec-

tion function information.

The network selection information may comprise at least one access network selec

tion policy.

The network information may comprise one of more commands for commanding said

user equipment to move another network.

The network selection information may be associated with validity information.

The apparatus may comprise means for providing said access network selection in

formation when said user equipment is a candidate for moving from one network to another.

The network selection information may be dependent on information about at least

one network.

The information about at least one of said networks may comprise one or more of:

cell load; user equipment signal strength; user equipment signal quality; user equipment

specific information; quality of service information; load information: and inter radio access

technology cell load reporting procedure.

The information about at least one of said networks may comprise one or more of:

Wi-Fi Access point load; and user throughput over said network.

The apparatus may be provided in a user equipment.



According to another aspect, there is provided an apparatus comprising at least one

processor and at least one memory including computer code for one or more programs, the

at least one memory and the computer code configured, with the at least one processor, to

cause the apparatus at least to: receive access network selection information from a user

equipment; and provide network selection information in dependence on said requested ac

cess network selection information.

The at least one memory and the computer code may be configured, with the at least

one processor, to cause the apparatus to request said access selection information from

said user equipment.

The access network selection information comprises access network and selection

function information.

The at least one memory and the computer code may be configured, with the at least

one processor, to cause the apparatus to cause said network selection information to be

provided to said user equipment.

The network information may comprise at least one access network selection policy.

The network information may comprise one of more commands for commanding a

user equipment to move another network.

The network selection information may be associated with a validity information ind i

cation.

The at least one memory and the computer code may be configured, with the at least

one processor, to cause the apparatus to cause said user equipment to provide said access

network selection information when said user equipment is a candidate for moving from one

network to another.

The at least one memory and the computer code may be configured, with the at least

one processor, to cause the apparatus to receive said access network selection information

from said user equipment when said user equipment is a candidate for moving from one

network to another.

The network selection information may be dependent on information about at least

one network

The information about at least one of said networks may comprise one or more of:

cell load; user equipment signal strength; user equipment signal quality; user equipment

specific information; quality of service information; load information: and inter radio access

technology cell load reporting procedure.

The information about at least one of said networks may comprise one or more of:

Wi-Fi Access point load; and user throughput over said network.



According to another embodiment, there is provided an apparatus for a user equip

ment comprising at least one processor and at least one memory including computer code

for one or more programs, the at least one memory and the computer code configured, with

the at least one processor, to cause the apparatus at least to: provide access network selec-

tion information; and receive, at said user equipment, network selection information in de

pendence on said requested access network selection function information.

The at least one memory and the computer code may be configured, with the at least

one processor, to cause the apparatus to receive a request for said access selection infor

mation from a radio access network entity.

The access network selection information may comprise access network and selec

tion function information.

The network selection information may comprise at least one access network selec

tion policy.

The network information may comprise one of more commands for commanding said

user equipment to move another network.

The network selection information may be associated with validity information.

The at least one memory and the computer code may be configured, with the at least

one processor, to cause the apparatus to provide said access network selection information

when said user equipment is a candidate for moving from one network to another.

The network selection information may be dependent on information about at least

one network.

The information about at least one of said networks may comprise one or more of:

cell load; user equipment signal strength; user equipment signal quality; user equipment

specific information; quality of service information; load information: and inter radio access

technology cell load reporting procedure.

The information about at least one of said networks may comprise one or more of:

Wi-Fi Access point load; and user throughput over said network.

The apparatus may be provided in a user equipment.

A computer program comprising program code means adapted to perform the meth-

ods may also be provided.

In the above, many different embodiments have been described. It should be appreci

ated that further embodiments may be provided by the combination of any two or more of the

embodiments described above.

Various other aspects and further embodiments are also described in the following de-

tailed description and in the attached claims.



Embodiments will now be described in further detail, by way of example only, with ref

erence to the following examples and accompanying drawings, in which:

Figure 1 shows a schematic diagram of the a system;

Figure 2 shows the system of Figure 1 in more detail;

Figure 3 shows a user equipment;

Figure 4 shows a control apparatus of a radio access entity; and

Figure 5 shows a method of an embodiment.

Wi-Fi networks are becoming an integral part of mobile broadband. Wi-Fi is a stan

dard feature on some smart phones, tablets and laptops. Some operators are using or plan-

ning to use Wi-Fi alongside mobile radio access networks. As Wi-Fi becomes just another

cell alongside mobile radio access networks, some operators need to control how the user

device or user equipment moves between the mobile and Wi-Fi networks.

Mobile network operators are thus using cellular offloading to (carrier/third parties)

Wi-Fi networks for capacity and coverage purposes. The use of Wi-Fi networks may be in-

expensive in terms of licensing for spectrum and/or for cost of deployment). Wi-Fi networks

may offer good network performance in high-traffic urban environments.

Furthermore, even without any operator control, today's subscribers simply disappear

from cellular networks to connect to the user's preferred access points whenever these are

available, e.g. at home or in the work place. That is because Wi-Fi network discovery, selec-

tion and access may be user-controlled via a connection manager utility installed at the client

side. This may provide ad-hoc connectivity.

Reference is made to Figure 1 which schematically shows 3GPP/WLAN (3 rd Genera

tion Partnership Project/Wireless Local Area Network) interworking. For example 3GPP re

lease 8 has specified an advanced policy control with Access Network Discovery and Selec-

tion Function (ANDSF, TS 3GPP 23.402) to assist UEs to perform network discovery and

selection including 3GPP and non 3GPP access.

In the arrangement of Figure 1, a H-ANDSF (Home ANDSF) 12a associated with the

home network 11 (for example a HPLMN -home public land mobile network) of the UE 14 is

provided. A V-ANDSF (Visited-ANDSF) 12b associated with a network visited (for example

a VPLMN -visited public land mobile network) by the UE is provided. The UE and the re

spective ANDSF entities communicate via either a 3GPP IP access or a non 3GPP IP ac

cess 13. The 3GPP IP access can be trusted or untrusted. The interface between the IP ac

cess and the respective ANDSF may be an IP based interface.

In some embodiments, OMA DM (object management architecture device manage-

ment) may be used by the ANDSF as the protocol and information standard. The ANDSF



information is transferred between the UE and ANDSF server using OMA DM Push and Pull

protocol / standard

Time, location and UE specific provisioning from the ANDSF to the UE may comprise

one of more of the following information: a per subscriber level list of the available RATs (ra-

dio access technologies) in the vicinity and optionally their priority (for example this may be

in the form of a location-aware coverage map and access policy); and policy validity of time

interval (this may be in the form of a time-based policy).

The ANDSF 12a or 12b responds to UE requests for access network discovery in

formation (pull mode). In some embodiments, the ANDSF may be able to initiate data trans-

fer to the UE (push mode). This may be based on network triggers or as a result of a prev i

ous communication with the UE (hybrid pull-push operation).

In the pull mode, a UE will discover the ANDSF. The UE will contact the ANDSF to

request policy information. The UE will interpret and act on the policy.

In the push mode, the policy is pushed to the UE. This may be achieved using SMS

(short message service). The push mode may provide full information or may result in the

UE contacting the ANDSF or more information. In the latter case, the push mode may be a

trigger to enter a pull mode.

3GPP Rel-10 / 1 1 have introduced features such as Sa2 based Mobility over GPRS

(General Packet Radio service) Tunnelling Protocol (GTD) (SaMOG), Multiple Connections

via 3GPP and non-3GPP access (MAPCON), IFOM (IP Flow Mobility), advanced policy con

trol with Access Network Discovery and Selection Function (ANDSF) which allows enhanced

offloading control at Packet Data Network (PDN) granularity (for MAPCON) or at IP flow

granularity (for IFOM and non-seamless offload).

Currently ANDSF access policies are static. In other words, the ANDSF policies are

not responsive to the dynamic behavior of real-time network load conditions. The ANDSF

policies do not account for factors such as target QoS or load/congestion which would make

some WLAN access / node more desirable than others in given geographical area. Given

the static conditions for the ANDSF access policies, there will be a tendency towards static

offloading. This is because currently the parameters do not provide options to balance the

triggers for when to access one type of node and when to access other type such as when

balancing between Wi-Fi and 3GPP technologies.

It is proposed to provide RAN level enhancements for WLAN interworking (IW). One

or more aims may be to improve user experience, provide more operator control, provide

better access network utilization, and reduced Operational expenditure (OPEX). The radio

IW solution may complement the interworking mechanisms already specified at the Core

Network level (e.g. ANDSF), or the radio IW solution may be designed independent of the



current mechanisms. In some situations, possibly two entities (the ANDSF server at the CN

(Core network on the one hand and a RNC (radio network controller) / NB (NodeB), eNB

(evolved NodeB at the RAN) may try to control the network selection. The two entities may

attempt to independently control the network.

Some embodiments may avoid having two control mechanisms pulling in different

directions. Some embodiments may identify and/or provide mechanisms for such coordina

tion and/or integration of operation.

3GPP specifications allow the RAN to control information required for optimal steer

ing of user's intra-3GPP. For example, the RAN may possess or can acquire information re-

lated to the user's connected / idle mode on any 3GPP radio access technology. The RAN

may alternatively or additionally possess or obtain information about the status of other

3GPP radio accesses / frequency layers in terms of for e.g. dynamic exchange of cell load,

UE measurements of signal strength/quality, users' QoS and/or subscription-based informa

tion.

In some embodiments the RAN retrieves the ANDSF network selection policies from

the UE side and integrates these policies into the real-time WLAN/3GPP access selection

decision. These policies may be semi-static. In some embodiments, a decision can be made

which takes into account system dynamics as well as operator policies. The RAN entity re

trieving the ANDSF network selection policies may be a eNB, a node B and/or a central con-

trolling element in the RAN.

Reference is made to Figure 2 which shows an example of a high level network a r

chitecture with an ANDSF server. The system shown in Figure 2 comprises user equipment

14. The user equipment is arranged to be able to connect to a first access point or a second

access point 6 or 8 . The access points 6 and 8 are connected to a router 4 which permits

connection to the Internet 2 . The access points 6 and 8 along with the router 4 can be con

sidered to provide the Wi-Fi function. The access points may be part of a WLAN. In some

embodiments, the access points may belong to different WLANs.

The user equipment 14 is also arranged to access an access node 15 of a radio ac

cess network. The access node 15 may be a base station, node B or the like. Also provided

is a RAN controller 16, in some embodiments. The RAN is made up of the base station or

node B and the controller. In some embodiments, the controller and the access node may be

provided by a common entity such as an eNodeB.

Also shown is an ANDSF server 12 which will be connected to the RAN via the 3GPP

IP access or trusted/untrusted Non-3GPP access (not shown in Figure) such as illustrated in

Figure 2 . The ANDSF server may be used to provide overall and fixed network selection

policies to a user device. These policies may include for example the roaming partner Wi-Fi



networks the user device should utilize when available, overall network selection policies for

operator hotspots, and default network discovery and selection rules for the UE. In some

embodiments there may be one or more ANDSF servers. In some embodiments, some or all

of the ANDSF functionality may be provided by a server locally

A possible mobile communication device suitable for implementing some embodi

ments will now be described in more detail in reference to Figure 3 showing a schematic,

partially sectioned view of a communication device 200. Such a communication device is

often referred to as user equipment (UE) or terminal. An appropriate mobile communication

device may be provided by any device capable of sending and receiving radio signals. Non-

limiting examples include a mobile station (MS) such as a mobile phone or what is known as

a 'smart phone', a computer provided with a wireless interface card or other wireless inter

face facility, personal data assistant (PDA) provided with wireless communication capabili

ties, or any combinations of these or the like. A mobile communication device may provide,

for example, communication of data for carrying communications such as voice, electronic

mail (email), text message, multimedia and so on. Users may thus be offered and provided

numerous services via their communication devices. Non-limiting examples of these services

include two-way or multi-way calls, data communication or multimedia services or simply an

access to a data communications network system, such as the Internet. Users may also be

provided broadcast or multicast data. Non-limiting examples of the content include

downloads, television and radio programs, videos, advertisements, various alerts and other

information.

The mobile device 200 may receive signals over an air interface 207 via appropriate

apparatus for receiving and may transmit signals via appropriate apparatus for transmitting

radio signals. In Figure 3 transceiver apparatus is designated schematically by block 206.

The transceiver apparatus 206 may be provided for example by means of a radio part and

associated antenna arrangement.

A mobile device is also typically provided with at least one data processing entity

201, at least one memory 202 and other possible components 203 for use in software and

hardware aided execution of tasks it is designed to perform, including control of access to

and communications with access systems and other communication devices. The data proc

essing, storage and other relevant control apparatus can be provided on an appropriate c ir

cuit board and/or in chipsets. This feature is denoted by reference 204. The user may control

the operation of the mobile device by means of a suitable user interface such as key pad

205, voice commands, touch sensitive screen or pad, combinations thereof or the like. A

display 208, a speaker and a microphone can be also provided. Furthermore, a mobile

communication device may comprise appropriate connectors (either wired or wireless) to



other devices and/or for connecting external accessories, for example hands-free equip

ment, thereto.

The communication devices can access the communication system based on various

access techniques, such as 3GPP standardized long term evolution (LTE), code division

multiple access (CDMA), or wideband CDMA (WCDMA). Other examples include time d iv i

sion multiple access (TDMA), frequency division multiple access (FDMA) and various

schemes thereof such as the interleaved frequency division multiple access (IFDMA), single

carrier frequency division multiple access (SC-FDMA) and orthogonal frequency division

multiple access (OFDMA), space division multiple access (SDMA) and so on. Some com-

munication devices can in addition also access local area or wide area communications sys

tems based on various non-3GPP standardized access techniques such as wireless local

area network (WLAN, Wi-Fi) and/or WiMax (Worldwide Interoperability for Microwave A c

cess) and/or HRPD (High Rate Packet Data, commonly known as 1xEV-DO).

A non-limiting example of the recent developments in communication system archi-

tectures is the long-term evolution (LTE) of the Universal Mobile Telecommunications Sys

tem (UMTS) that is being standardized by the 3rd Generation Partnership Project (3GPP).

As explained above, further development of the LTE is referred to as LTE-Advanced. Non-

limiting examples of appropriate LTE access nodes are a base station of a cellular system,

for example what is known as NodeB (NB) in the vocabulary of the 3GPP specifications. The

LTE employs a mobile architecture known as the Evolved Universal Terrestrial Radio Access

Network (E-UTRAN). Base stations of such systems are known as evolved or enhanced

Node-Bs (eNBs) and may provide E-UTRAN features such as user plane Radio Link Con

trol/Medium Access Control/Physical layer protocol (RLC/MAC/PHY) and control plane Ra

dio Resource Control (RRC) protocol terminations towards the user devices.

One or more entities of the RAN may be provided with a control apparatus. Figure 4

shows an example of a control apparatus. The control apparatus 400 can be configured to

provide control functions. For this purpose the control apparatus 400 comprises at least one

memory 301 , at least one data processing unit 302, 303 and an input/output interface 304.

Via the interface the control apparatus can be coupled to receive information and/or com-

mands and/or provide as output information and/or commands. The control apparatus 400

can be configured to execute an appropriate software code to provide the control functions.

In other embodiments, alternatively or additionally ANDSF related functionality may

be placed elsewhere in the network, such as the packet core and P-GW/DPI (Packet gate

way/Deep Packet Inspection or PCRF (Policy and Charging Rules Function, like PCRF-

ANDSF).



As mentioned previously, in some embodiments, a RAN entity acquires the informa

tion about the latest ANDSF policies from the user equipment which are candidate for off

loading to WLAN or on loading from WLAN. That is, there is a mechanism that allows the

network to request a UE or a group of UEs to report the latest ANDSF policies back to the

network. The RAN entity may be any suitable entity or entities. For example, the entity may

be one or more of a RNC, NodeB, eNodeB B, RAN controller for eNB, or the like.

In some embodiments, according to its capabilities, a UE reports to the RAN one or

more of:

Inter-System Mobility Policy (ISMP) for UEs that do not support or enable any of the

following features: MAPCON, IFOM or Non-seamless offload;

Inter-System Routing Policy (ISRP) for UEs that support and enable IFOM or non-

seamless offload, i.e. rules for routing of specific IP Flows of Packet Data Network (PDN)

connections. In the case of non-seamless offload traffic, WLAN is implicitly prioritized and

traffic may be sent directly to the Internet without allocating a PDN connection for them in the

PDN gateway (PDN-GW); and

ISRP for UEs that support and enable MAPCON, i.e. rules for routing of specific A c

cess Point Name (APN) which identifies a particular PDN.

The RAN entity uses the knowledge of those policies, as well as knowledge of 3GPP

specific and WLAN specific information to assess dynamic but policy-based traffic steering

decisions between the 3GPP and WLAN.

The 3GPP specific information may be any suitable information. By way of example,

the specific information may comprise one or more 3GPP specific information such as real

time cell load (e.g. Composite Available Capacity (CAC), UMTS (universal mobile telecom

munications system) / GERAN (GSM (global system for mobile communications)/Edge Ra-

dio Access Network) load information, Inter-RAT Cell Load Reporting procedure via RAN

Information Management (RIM), UE signal strength/quality, user specific information such as

RAT/Frequency Selection Priority (RFSP) Index, QoS (quality of service) classes and/or pa

rameters.

The WLAN specific information may be any suitable information. In some embodi-

ments, this information is known or can be obtained by the RAN. This information may be

any suitable information and may for example be for example one or more of Access Points'

(AP) load, user throughput over WLAN, or the like.

Based on the above decision, the RAN entity can direct or command targeted user

equipment or user equipment groups to offload towards a WLAN AP/ on load towards a

3GPP layer, and/or adjust and send the updated selection policies (i.e. RAN access policies)



to the targeted user equipment. These selection policies may comprise information and/or

their inheritance by other 3GPP radios.

When a policy or policies is/are valid, a UE prioritizes or replaces the RAN access

policies over the ANDSF policies. While the RAN access policies are valid, the RAN may

also control whether the UE has to report to the RAN updated ANDSF policies upon their

reception from the ANDSF server, if any.

One example of an embodiment will now be described. Table 1 and Table 2 illustrate

an example of the ANDSF policies and of the RAN policies, respectively. Table 1 - ANDSF

network selection policies for a UE

The RAN generated the RAN policies of Table 2 based on the knowledge of the particular

WLAN A P load and the cell load in the relevant 3GPP radios.

Table 2- RAN network selection policies for a UE.

Priority Description

1 (highest Use Wi-Fi network with SSID=OperatorHOME if available for all data

priority) services if

OperatorHOME WLAN load < thresholdWiFlhigh & 3GPP load > thresh-

old3GPPIow and / or

OperatorHOME WLAN RSSI(received signal strength indicator) >

RSSIthresholdLow and / or

RSRP (reference signal received power)< RSRPThresholdLow and / or

UEWLANthroughput estimate > UEthroughputThresholdLow and /

orU EWLAN Avg Latency estimate > UELatencyThresholdLow

2 (lowest p ri Use 3GPP network if above rules don't apply (e.g. Wi-Fi not available)

ority)



In one embodiment, the ANDSF policies may be signalled from a UE to the RAN en

tity using RRC signalling.

In another embodiment, signalling from the UE is periodically pulled by the RAN en-

tity.

In another embodiment, signalling is pushed from the UE as it receives new ANDSF

policies from the ANDSF server.

Upon receiving the ANDSF policies and based on 3GPP and/or WLAN-specific in

formation available in the RAN, the RAN entity determines the new RAN policies such as

shown in Table 2 .

In an embodiment, the RAN entity may directly re-direct the specific UE to offload

towards a WLAN AP or on load towards a 3GPP layer. This may be via one or more com

mands.

In another embodiment, the RAN entity sends the updated selection policies (for ex-

ample using e.g. RRC signaling) to the UE. The RAN entity may indicate the validity of the

selection policies. This may be, for example, how long they are valid.

In some embodiments, as long as the RAN policies are valid, the RAN policies have

priority over ANDSF policies.

Reference is made to figure 5 which shows a method of an embodiment.

In step S1, a RAN entity acquires ANDSF policies for a user equipment or a group of

user equipment. It should be appreciated that this information may be obtained from the user

equipment as described earlier. In some embodiments, the information may be obtained

from the AND-SF server, additionally or alternatively.

In step S2, the RAN entity acquires and/or has information about the 3GPP network

and the WLAN network.

It should be appreciated that steps S 1 and S2 may take place at the same time or in

either order.

In step S3, the RAN entity updates or provides a network selection policy for a user

equipment or a group of user equipment. This takes into account the ANDSF policies as

well as the information about the 3GPP and WLAN networks.

In step S4, the RAN entity provides the RAN network selection policies to the user

equipment. In other words, the user equipment receives the RAN network selection policies.

In step S5, the user equipment is controlled in response to the RAN network selec

tion policies. This takes into account whether or not one or more conditions are satisfied

and/or whether or not the RAN network selection policy is valid.



It should be appreciated that those parts of the method performed by the RAN entity

may be performed at least partially by the control apparatus of the RAN entity, such as

shown in Figure 4 .

It should be appreciated that those parts of the method performed by the UE may be

performed at least partially by an apparatus thereof comprising at least one memory, at least

one processor and executable computer program code.

It should be appreciated that in some embodiments, instead of the user equipment

receiving the RAN network selection policies, the user equipment is instead controlled by the

RAN in accordance with the RAN selection policies.

Embodiments have been described in relation to WLAN and 3GPP networks. It

should be appreciated that these two networks are by way of example only. In some em

bodiments, other cellular communication networks may be used instead of 3GPP networks.

Other suitable wireless local networks can be used instead of the WLAN network. Some

embodiments may be used with any two or more suitable networks.

In the above described embodiment, the RAN network selection policies for a user

equipment shows two options. It should be appreciated that this is by way of example only

and in some embodiments, there may be more than two options available.

In the example of Table 2 , the user equipment is instructed to use the Wi-Fi network

with the SSID of the home operator if one or more of the following conditions are satisfied:

the operator home WLAN load is less than a high threshold for Wi-Fi and the 3GPP load is

greater than a low threshold for the 3GPP load; and / or

the operator home WLAN RSSI is greater than a low RSSI threshold; and / or

the RSRP is less that an low RSRP threshold; and / or

UE WLAN throughput estimate is greater than a low UE throughput threshold; and / or

UE WLAN average latency estimate is greater than a low UE latency threshold.

It should be appreciated that these conditions are by way of example only. Some embodi

ments may consider a signal measure in the Wi-Fi network and/or in the 3GPP network. The

signal level can be any suitable measure which may represent one or more of strength,

power, quality, latency or the like. By way of example only the signal measure may be RSSI,

RSRP, UE QoS / satisfaction when accessing WLAN such as UE throughput or latency or

any other suitable measure.

Some embodiments may compare the signal measure with one or more thresholds or

use any other suitable criteria to determine if a condition has been met. When a condition

has been met, a UE may switch to a different network,



Some embodiments may have one or more advantages. Some embodiments may

allow flexible and optimal offloading and/or on loading decisions accounting for system dy

namics. For example dynamic behavior of 3GPP and/or WLAN networks may be taken into

account. The dynamic behavior may take into account target QoS and/or load/congestion

conditions. Operator policies may also be taken into account. These operator policies may

be ANDSF selection policies including policies specific to for example the time of day, loca

tion, and application. The 3GPP network may be capable of evaluating when a particular ac

cess / node is more desirable than others in given geographical area and at a certain time,

and to steer a UE accordingly. In this way a flexible steering decision may be made also on

a per service basis.

The required data processing apparatus and functions of an apparatus in a network

element and/or a mobile device for the causing configuration, signalling, determinations,

and/or control of measurement and reporting and so forth may be provided by means of one

or more data processor. The described functions may be provided by separate processors or

by an integrated processor. The data processors may be of any type suitable to the local

technical environment, and may include one or more of general purpose computers, special

purpose computers, microprocessors, digital signal processors (DSPs), application specific

integrated circuits (ASIC), gate level circuits and processors based on multi core processor

architecture, as non limiting examples. The data processing may be distributed across sev-

eral data processing modules. A data processor may be provided by means of, for example,

at least one chip. Appropriate memory capacity can also be provided in the relevant devices.

The memory or memories may be of any type suitable to the local technical environment and

may be implemented using any suitable data storage technology, such as semiconductor

based memory devices, magnetic memory devices and systems, optical memory devices

and systems, fixed memory and removable memory.

An appropriately adapted computer program code product or products may be used

for implementing the embodiments, when loaded or otherwise provided on an appropriate

data processing apparatus. The program code product for providing the operation may be

stored on, provided and embodied by means of an appropriate carrier medium. An appropri-

ate computer program can be embodied on a computer readable record medium. A possibil

ity is to download the program code product via a data network. In general, the various em

bodiments may be implemented in hardware or special purpose circuits, software, logic or

any combination thereof. Embodiments may be practiced in various components such as

integrated circuit modules. The design of integrated circuits is by and large an automated

process. Complex and powerful tools are available for converting a logic level design into a

semiconductor circuit design ready to be formed on a semiconductor substrate.



It is noted that whilst embodiments have been described in relation to LTE, similar

principles can be applied to any other communication system. Therefore, although certain

embodiments were described above by way of example with reference to certain exemplify

ing architectures for wireless networks, technologies and standards, embodiments may be

applied to any other suitable forms of communication systems than those illustrated and de

scribed herein. Whilst the above embodiments have been described in relation to uplink

communications, some embodiments may be used in downlink communications.

The foregoing description has provided by way of exemplary and non-limiting exam

ples a full and informative description of the exemplary embodiment of this invention. How

ever, various modifications and adaptations may become apparent to those skilled in the

relevant arts in view of the foregoing description, when read in conjunction with the accom

panying drawings and the appended claims. For example, a combination of one or more of

any of the other embodiments previously discussed can be provided. All such and similar

modifications of the teachings of this invention will still fall within the scope of this invention

as defined in the appended claims.



Claims

1. A method comprising;

receiving access network selection information from a user equipment; and

providing network selection information to a user equipment in dependence on said

requested access network selection information.

2 . A method as claimed in claim 1, comprising requesting said access selection infor

mation from said user equipment.

3 . A method as claimed in claim 1 or 2 , wherein said access network selection informa

tion comprises access network and selection function information.

4 . A method as claimed in any preceding claim, wherein network information comprises

at least one access network selection policy.

5 . A method as claimed in any of claims 1 to 3 , wherein said network information com

prises one of more commands for commanding a user equipment to move to another net

work.

6 . A method as claimed in any preceding claim wherein said network selection informa

tion is associated with validity information.

7 . A method as claimed in any preceding claim, causing said user equipment to provide

said access network selection information when said user equipment is a candidate for mov-

ing from one network to another.

8 . A method as claimed in any preceding claim, comprising receiving said access net

work selection information from said user equipment when said user equipment is a candi

date for moving from one network to another.

9 . A method as claimed in any preceding claim, wherein said network selection informa

tion is dependent on information about at least one network.

10. A method as claimed in claim 9 , wherein said information about at least one of said

networks comprises one or more of:



cell load; user equipment signal strength; user equipment signal quality; user equip

ment specific information; quality of service information; load information: and inter radio a c

cess technology cell load reporting procedure.

11. A method as claimed in claim 9 or 10, wherein said information about at least one of

said networks comprises one or more of:

Wi-Fi Access point load; and user throughput over said network.

12. A method comprising;

sending access network selection information from a user equipment; and

receiving, at said user equipment, network selection information in dependence on

said requested access network selection information.

13. A method as claimed in claim 12, comprising receiving a request for said access se-

lection information from a radio access network entity.

14. A method as claimed in claim 12 or 13, wherein said access network selection infor

mation comprises access network and selection function information.

15. A method as claimed in any of claims 12 to 14, wherein said network selection in

formation comprises at least one access network selection policy.

16. A method as claimed in any of claims 12 to 14, wherein said network information

comprises one of more commands for commanding said user equipment to move another

network.

17. A method as claimed in any of claims 12 to 16, wherein said network selection infor

mation is associated with validity information.

18. A method as claimed in any of claims 12 to 17, providing said access network selec

tion information when said user equipment is a candidate for moving from one network to

another.

19. A method as claimed in any of claims 12 to 18, wherein said network selection informa-

tion is dependent on information about at least one network.



20. A method as claimed in claim 19, wherein said information about at least one of said

networks comprises one or more of:

cell load; user equipment signal strength; user equipment signal quality; user equip

ment specific information; quality of service information; load information: and inter radio ac-

cess technology cell load reporting procedure.

2 1 . A method as claimed in claim 19 or 20, wherein said information about at least one of

said networks comprises one or more of:

Wi-Fi Access point load; and user throughput over said network.

22. A computer program product comprising computer executable instructions which

when run cause the method of any of the preceding claims to be performed.

23. An apparatus comprising;

means for receiving access network selection information from a user equipment;

and

means for providing network selection information in dependence on said requested

access network selection information.

24. An apparatus for a user equipment comprising:

means for causing access network selection information to be sent from a user

equipment; and

means for receiving network selection information in dependence on said requested

access network selection function information.
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