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Abstract: 
This document reviews the work undertaken by 3GPP TSG RAN2 on 3GPP Radio - WLAN interworking and provides a discussion of how the candidate solutions identified by RAN2 might fit alongside existing and planned SA and CT group solutions. A number of observations and questions are identified which it is proposed could form the basis for a liaison to be sent from SA2 to RAN2. 
1 Introduction
The SA2 and RAN2 chairs have discussed the possibility of there being a joint meeting between RAN2 and SA2 on the topic of 3GPP Radio-WLAN interworking.

Guidance from the SA2 chair (email to SA2 reflector, 16th September 2013) is as follows:

 In order to prepare for such a joint meeting, one possibility is that SA2 prepare a list of clear statements and questions on the following topics in which RAN commented more clarity is needed from SA2. 

Here we should ideally identify any potential areas of preliminary agreement or common views on:

· WLAN network selection harmonization (can the RAN2 solution & SA2 solution coexist, are they alternatives? how can operators use one or the other or both?)

All the above should ideally be prepared as input contributions to SA2 99 (e.g. as a draft LS Out.) 

It would be helpful if SA2 sent clear statements and queries from SA2 99 (Sep 23-27) to RAN2 83bis (Oct 7-11). We may even get a response before SA2 100.

This discussion document provides an overview of the work that RAN2 have been conducting and proposes a set of observations and questions which SA2 could share with RAN2.  A few key points for SA2 to discuss during SA2#99 have also been identified in Section 4.  A draft liaison from SA2 to RAN2 has been prepared as a companion to this discussion paper [S2-133381].
2 Overview of RAN2 work

RAN2 have been working on study FS_UTRA_LTE_WLAN_interw, to identify potential RAN level enhancements for WLAN/3GPP interworking in Release 12.  A technical report [TR 37.834] describes deployment scenarios, key issues and requirements.  In addition, 3 candidate access network selection and traffic steering solutions are documented in the TR, these are briefly summarised below using extracts from the TR.
2.1 Solution 1
In this solution RAN provides RAN assistance information to the UE through broadcast signaling (and optionally dedicated signaling). The UE uses the RAN assistance information UE measurements and information provided by WLAN and policies that are obtained via the ANDSF or via existing OMA-DM mechanisms or pre-configured at the UE to steer traffic to WLAN or to RAN.
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Figure 1) Solution 1: Traffic steering

2.2 Solution 2

In this solution the offloading rules are specified in RAN specifications. The RAN provides (through dedicated and/or broadcast signaling) thresholds which are used in the rules.
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Figure 2) Solution 2: Traffic steering

2.3 Solution 3

In this solution the traffic steering for UEs in RRC CONNECTED/CELL_DCH state is controlled by the network using dedicated traffic steering commands, potentially based also on WLAN measurements (reported by the UE).
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Figure 3) Solution 3: Traffic steering for UEs in RRC CONNECTED/CELL_DCH state
3 Discussion
In this section the solutions that RAN2 have identified for traffic routing and WLAN network selection are assessed in terms of their fit with the corresponding solutions which have been developed or are being developed within the SA and CT groups.

Where there are observations or questions that could be shared with RAN2 these have been highlighted.

3.1 Traffic Routing
It can be observed that Solution 1 may complement ANDSF or other higher layer mechanisms whilst Solutions 2 and 3 may work with or without ANDSF or other higher layer solutions.
Observation 1) The selected RAN solution for traffic steering must be compatible with ANDSF traffic routing.  

Question 1) Given that ANDSF already provides a traffic routing function, can RAN2 explain what the rationale and quantified benefits would be, in some of the solutions, for having a duplicate (RAN specified) traffic routing function that can work independently of ANDSF?
Observation 2) If it were agreed to include a RAN specified traffic routing function that can work independently of ANDSF,  it would be necessary to ensure that there is consistency of operation and user experience for the case where a device receives just RAN rules, just ANDSF rules, or a combination of RAN and ANDSF rules.

The following specific observations and issues have been identified:

3.1.1 Traffic routing without ANDSF 
Stage 1 requirements for the EPS state the need for IP flow level granularity in traffic steering (see Section 7.2, [22.278]).

Stage 2 and Stage 3 CN requirements and specifications (e.g. [23.402], [24.312]), enable the core network layers to route different IP flows and applications over different access technologies and/or to block certain IP flows or applications from being delivered over a particular access technology.   


Question 2)  Given that the RAN does not have visibility of IP flows or applications, how do RAN2 envisage that those RAN solutions which do not augment ANDSF would meet the agreed system level requirements for IP flow and application level granularity in traffic steering?  

3.1.2 Traffic routing with ANDSF 
It can be observed that in Solutions 2 and 3 the RAN may provide policy or commands for traffic routing and/or network selection.  For these solutions there is hence the possibility that the UE receives policy or commands from both the RAN and from ANDSF which conflict.   An example of a possible conflict would be where the cellular RAN indicates that a certain bearer should be moved from cellular to WLAN, but the ANDSF policy on the device indicates that an IP flow that is mapped to that particular bearer must not be carried on WLAN.   

Observation 3) Specification work is simplified if a traffic routing solution is adopted where there is no possibility of conflict between RAN and ANDSF.

Question 3) In the description for Solution 3 it is stated that the RAN may override ANDSF preferences.  There is also the possibility of conflict between ANDSF rules and RAN rules in Solution 2 where [37.834] states ‘…if the UE has been configured with ANDSF rules, the ANDSF rules should not be broken, details are FFS’.  For these solutions can RAN2 explain how conflicts would be resolved and any associated rationale for why one set of rules (either RAN or ANDSF) may take precedence over another set of rules?
Question 4) Given that there will be additional complexity in specifying any solution in which conflict between ANDSF and RAN rules can occur, can RAN2 quantify the benefits achieved in selecting these solutions in contrast to selecting a solution where conflict cannot arise?
3.1.3 Possible need for additional Release 12 ANDSF enhancements
It can be observed that some of the candidate solutions are designed to augment the operation of ANDSF.

SA2 have been discussing how WLAN performance data (eg BSS load, WAN metrics) could be taken into account in WLAN network selection, but so far the possibility of taking these metrics or indeed other radio access technology metrics into account in traffic routing has not been discussed. 

Question 5) Can RAN2 indicate what, if any, changes to ANDSF based traffic steering would be required for each of the candidate solutions?

3.2 WLAN Network selection
The three candidate solutions in the RAN TR are documented under the heading of ‘Access network selection and traffic steering’. 

Observation 4) SA2 have been undertaking work to enhance WLAN network selection in Release 12 (work item code WLAN_NS, TR 23.865).  Hence the selected RAN2 solution must be compatible with the Rel 12 WLAN_NS solution.
The following specific issues have been identified:
3.2.1 WLAN network selection without ANDSF
Solution 1 is designed to complement ANDSF.   Solutions 2 and 3 may be operated without ANDSF.  The description for Solution 3 states that the RAN may indicate the identity of the target WLAN to be used.  
Question 6) Please indicate whether RAN2 envisage that the RAN could trigger network selection and if so under what conditions would this occur? 

Question 7) Do RAN2 envisage that the RAN provided mechanisms for performing or enhancing WLAN network selection could be used in the absence of Rel 12 WLAN_NS ANDSF functionality?  

Question 7a) If so, can RAN2 specify how the solution would work and how the high level requirements for service provider selection and WLAN selection (see conclusions of [23.865]) that have been identified during the WLAN_NS study would be met?
Question 8) Have RAN2 identified any deviations from the SA1 and SA2 WLAN network selection requirements in the candidate solutions that are being considered?
3.2.2 WLAN network selection with ANDSF

Question 9) If WLAN network selection policy is provided in ANDSF would all candidate RAN solutions simply provide assistance information to the ANDSF WLAN network selection functionality in such a way that conflicts between RAN and ANDSF could not arise? If not please indicate the nature of the conflicts. 
3.2.2.1 Possible need for additional Release 12 ANDSF enhancements
The Rel 12 WLAN network selection feature being specified by SA2 will allow an operator to specify requirements on the performance of the WLAN as a pre-condition of the WLAN being selected.  For example the UE may be required to determine whether BSS load and/or WAN metrics information meet certain threshold levels, before the WLAN is deemed as a viable candidate for selection.
Question 10) For each of the candidate solutions, can RAN2 indicate what, if any, changes to the Release 12 ANDSF based WLAN network selection solution would be required?
3.3 System Architecture

3.3.1 Capability for HPLMN to retain control when device is cellular roaming
For commercial reasons a home operator may wish to use one partner network for cellular provision (VPLMN) and a different partner for WLAN service provision.  To facilitate this, in Release 12 WLAN_NS, the home operator will be able to indicate whether the device should preferentially select the cellular roaming partner to additionally provide WLAN service through the setting of “prefer 3GPP RPLMN” (See Section 6.10.5, [23.865]).

Question for SA2)  In the case where the device is cellular roaming and the home operator prefers that the RPLMN does not also provide WLAN service, is it appropriate for the RAN (part of the VPLMN in this example) to dictate WLAN network selection and/or traffic routing?
3.3.2 UE control vs Network control
It can be observed that at least Solution 3 appears to give the network (specifically the RAN), control of when WLAN network selection should occur and what the target WLAN should be.   

Observation 5) All existing SA and CN procedures for 3GPP-WLAN interworking and mobility are based on UE control not network control.  Overall system design would therefore be simplified by adopting mechanisms based on UE control. 
Part of the reason why the existing system architecture places control in the UE is that the user has ultimate control of how Wi-Fi service is to be obtained.  The user can for example provide preferences for whether 3GPP subscriptions or non-3GPP subscriptions/profiles are to be preferred when performing WLAN network selection.
Question 11) Can RAN2 clarify how user preferences for WLAN network selection are taken into account in each of the solutions?

4 Proposed SA2#99 discussion topics

Clearly there are many observations and questions that have been identified and there will not be time to discuss all of these online during SA2#99.  However, it may be possible for SA2 to provide further guidance to RAN2 by providing some clear statements on the following key discussion points:

· SA2 discussion point 1) In contrast to ANDSF, a RAN-only traffic steering solution cannot meet Stage 1 and Stage 2 requirements for routing traffic based on IP flow or application identity.  Given this, can SA2 provide RAN2 with any guidance on whether or not a RAN-only traffic steering solution is viable?

· SA2 discussion point 2) In some of the RAN2 solutions the possibility is envisaged that the device does not have any ANDSF policy and that in this circumstance the RAN would provide traffic routing and WLAN network selection functionality.  Currently RAN2 have not provided much detail on how a device would perform WLAN network selection in the absence of WLAN_NS functionality specified as part of Release 12 ANDSF.  Can SA2 provide RAN2 with any guidance on how and whether a device should perform WLAN network selection in the absence of Release 12 ANDSF WLAN_NS functionality?     

· SA2 discussion point 3) In the case where the device is cellular roaming and the home operator prefers that the RPLMN does not also provide WLAN service, is it appropriate for the RAN (part of the VPLMN in this example) to dictate WLAN network selection and/or traffic routing?  Related to this, can SA2 therefore provide guidance to RAN2 on whether the RAN is an appropriate point in the system architecture for controlling WLAN network selection and traffic routing, or whether the RAN should rather augment existing higher layer mechanisms which are applicable to a wider set of service provision use cases?   
5 Conclusion 
Following SA2 discussion it is proposed to send a set of statements, observations and questions to RAN2 in a liaison.  A draft liaison has been produced in [S2-133381].  
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