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1. Introduction

During RAN2#41, RAN2 discussed (answering an incoming LS from SA WG1 [
]) the issue of providing WLAN information via the UMTS radio interface in order to assist a WLAN-capable UE to find/access WLAN Access Points. 

RAN2 confirmed (in an LS [
]) that it would in principle be possible to add in release-6, information to the UMTS broadcast information which could assist WLAN UE’s to find I-WLAN access points as long as this information is limited in size.
Careful consideration needs to be given to how this requirement can be met in the UTRAN so as to maximise the benefits from WLAN interworking, while avoiding wasting radio resources with large signalling messages.

Some discussion has also taken place at the last SA plenary meeting [
], and on the SA WG1 email reflector, indicating that what they want from RAN2 is the signalling support to speed up WLAN selection.

The purpose of this discussion paper is to:

· discuss some possible options for the speeding up of the WLAN selection procedure, by considering what information may be useful to be signalled over the UTRAN;

· propose a further LS to SA WG1.

2. Scope

In this document we do not address issues related to PLMN selection via WLAN interworking. 

Instead, we focus particularly on optimising the signalling for notifying UEs about possibly available WLAN access points. This can be useful regardless of PLMN selection issues, for example when one Operator wishes to inform UEs about his own WLAN access points. 

3. Background

SA WG1 have identified [
] WLAN-3GPPsystem interworking, as a wireless IP connectivity where the user obtains access via a wireless LAN technology. It shall be possible to deploy the WLAN either as an integral part of the 3GPP system or separately. 

The Operator decides the level of interworking supported. The following 6 scenarios have been developed by SA1 to exemplify different levels of interworking which may be possible: 

1. Common billing and customer care. This the simplest scheme of interworking, whereby the customer just receives one bill for both 3GPP and WLAN service usage.

2. 3GPP-based access control and charging. In this case, the user shall be able to access general internet services and/or corporate internets, and authentication, authorisation and accounting (AAA) are all provided by the 3GPP system.

3. Access to 3GPP PS services, e.g. APNs, IMS (IP Multimedia Subsystem), location-based services, MBMS etc.

4. Access to 3GPP PS services with service continuity. In this case the service should survive a change between WLAN and 3GPP systems.The user may or may not notice a disruption in service, depending on the level of service continuity supported. 

5. Seamless services, where 3GPP PS services are supported with seamless service continuity, so users notice no interruption when the user moves in or out of WLAN coverage.

6. Access to 3GPP CS services. Allowing the user to access 3GPP-based CS services via the WLAN.

Further information on these scenarios can be found in TR 22.934 [
]. This work has resulted in TS 22.234 [
], a system description of WLAN interworking.
Further specification work has also taken place in TSG CN, documented in TS 24.234 [
]. The scope of this TS is to specify the UE and WLAN AAA (Authentification, Authorisation and Accounting) Server functionalities for WLAN PLMN selection, WLAN Selection (radio selection), WLAN authentication and WLAN Access authorization.

Currently SA WG1 is defining WLAN interworking for scenario 3 targeted for inclusion in UMTS release 6.

4. Proposals for Signalling 


Work taking place in the IST project FLOWS [
] has identified the need for the harmonisation of signalling to optimise the system performance when multiple different radio standards are used simultaneously.  

In the 3GPP downlink the signalling of the following information could be considered to enhance the benefit of UTRAN-WLAN interworking (note it is FFS how many of these parameters need to be signalled):

· Indicator of possible availability of a WLAN access point (e.g. just 1 bit)


· Minimum WLAN scanning frequency (i.e. how often the UE should scan for available WLAN access points). This could be any value from often to never, and would give the Operator some control over the speed with which a UE could be handed over to a WLAN access point. 

The actual frequency of scanning could depend on the location of the UE as determined by the 3GPP network, or on whether a WLAN availability indicator is transmitted, or on information received from the UE. 

Longer times between scanning for WLAN APs mean that the UE battery life would be improved, but then the longer handover delays have been shown to reduce the effective coverage area of WLAN hotspots [
]. Ideally, the UE would scan more frequently as it approached the coverage area of a WLAN access point. 

Some autonomy could be given to the UE, to allow it to choose a scanning frequency in a certain range that has been signalled by the network. It is also possible that the UE could indicate its own scanning capabilities to the network (e.g. as a UE capability).


· Service information can be provided including operator identification, authentication and or security keys


· Advice of charging information about the cost of using the WLAN access point could be signalled to the UE.

· Operational information, such as frequency of WLAN, SSID, timing offsets may be signalled to allow service continuity (by speeding up handover) and to facilitate the scanning operation. 

· The 3GPP network may signal also to the UE some additional parameters to help the UE to determine whether the WLAN is likely to be able to support the UE's current 3GPP services. Such parameters could include:

· Type of WLAN (class, protocol, e.g. 802.11a,b,g, etc. or HIPERLAN)

· Quality of service aspects

· Delay performance

· BER/BLER performance

· Available capacity in the WLAN

If these parameters indicated that the WLAN would not be able to support the terminal’s current 3GPP services the UE would not need to wake up and perform scanning of the relevant WLAN frequencies.

The signalling of this information may be managed by  a convergence manager as investigated in FLOWS (see below Figure 1), or to some other control entity in the 3GPP network. This decision is of course more within the scope of TSG CN.
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Figure 1 FLOWS Convergence Manager

The 3GPP WLAN terminal itself could also assist the handover process by signalling quality of service (QOS) information such as:

· SNR of the WLAN AP(s) (or some measure of received signal strength)

· Typical BLER performance (based on the WLAN broadcast channel for example)

The decision to handover can either be taken autonomously by the UE or as instructed to do so by the network. According to [5], the criteria and decision mechanism for a change of access network in scenario 4 is still under investigation.

5. Extension of 3GPP signalling to support WLAN

Figure 2 shows how signalling over the air interface passes from the WLAN to the UE and from the UE to the 3GPP network.  This document is focussing on the signalling between the terminal and the 3GPP network, shown by the red arrow.

The aim in specifying the signalling should be to provide the most efficient scheme to support the requirements. 

Typically, the signalling from the 3GPP network to the UE could trigger the sending of various configurable messages. The network can then make a decision based on these messages as to whether or not to allow the UE to access services from the WLAN.
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Figure 2 WLAN and UMTS signalling

6. Conclusions

From the above discussion, it would be helpful to get feedback from SA1 on the usefulness of the following UTRAN signalling enhancements to facilitate handover to WLAN access points:

a) The “Possible WLAN AP” notification message also giving an indication of how often the UE should scan for available WLAN AP. (This can control the trade-off between UE battery life and reduction of the effective coverage area of the WLAN if the UE has already moved through part of the coverage area before performing a scan.)


b) The UE sending a measurement report to the UTRAN about the WLAN AP in response to the notification of WLAN APs possibly being available in the area. (This measurement could typically be a measure of WLAN signal quality, such as SNR or BLER.)


c) Additional information being included in the “Possible WLAN AP” notification message to assist scanning, such as:

i. WLAN operating frequency

ii. SSID

iii. WLAN timing offsets

iv. WLAN QoS provision
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1. Introduction

In [1], SA WG1 requested RAN WG2 to review the issue of notifying UEs of the presence of WLAN access points and advise SA WG1 of possible solutions. 

2. Details

RAN WG2 has further discussed the possible provision of UTRAN signalling to indicate the possible availability of WLAN access points in the vicinity.  Accordingly, RAN WG2 would like some feedback on the usefulness of:

a) The “Possible WLAN AP” notification message also giving an indication of how often the UE should scan for available WLAN AP. (This can control the trade-off between UE battery life and reduction of the effective coverage area of the WLAN if the UE has already moved through part of the coverage area before performing a scan, as shown in [2].)


b) The UE sending a measurement report to the UTRAN about the WLAN AP in response to the notification of WLAN APs possibly being available in the area. (This measurement could typically be a measure of WLAN signal quality, such as SNR or BLER.)


c) Additional information being included in the “Possible WLAN AP” notification message to assist scanning, such as:

· WLAN operating frequency

· SSID

· WLAN timing offsets

· WLAN QoS provision

3. References

[1] R2-040733 Reply to: LS on Use of UTRAN for I-WLAN [S1-040190]

[2] WP6_MOBK_TN_INT_007_02.doc, “Investigation of the Signalling Delay for the GGSN-PDG Approach and the Session Layer Approach”, J. Stadler, G. Pospischi,   http://www.flows-ist.org 

3. Actions

To SA1 group.
ACTION: 
RAN2 would kindly like to ask SA1 to provide feedback on the above points.
4. Date of Next TSG RAN WG2 Meetings:

TSG RAN WG2 #43
16-20 August 2004
Prague, Czech Republic

TSG RAN WG2 #44
4-8 October 2004
Sophia Antipolis, France
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