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Discussion

RAN2 has been studying 3GPP/WLAN radio interworking. The solutions under study are captured in TR 37.834. RAN2 has requested SA2 feedback on a number of issues related to this study via a LS. This paper discusses answers to the questions being asked in the LS with the intent to get an agreement in SA2 that can then be captured in a response LS.
1. Offload Granularity
A review of RAN2 solutions indicates that the solutions can generally be classified in to two categories;

· Solution #1 that enhances existing ANDSF based policies
a. ANDSF was specified by 3GPP in Release 8. It’s functionality has since been continually enhanced to include ISRP, ISMP, IARP, type traffic steering rules that allow IP address based, application based and APN based steering. This functionality also works well under roaming with proper guidance from the home or the visited network as desired by the home operator.
· Solutions #2 and #3 that are serving cellular RAN based policies / commands
a. These solutions do not leverage ANDSF functionality but rather make an effort to replace ANDSF by introducing similar functionality in RAN. 
b.  These solutions can also potentially need the UE to stay LTE ATTACHED to communicate RAN policies. This however can lead to additional battery drain
The RAN does not have any visibility into IP flows nor is it aware of PDN connections or of the mapping between IP flows and PDN connections. Furthermore, the eNB or the UE protocol stack has no knowledge of the mapping of the traffic flows to radio bearers and has no knowledge of radio bearer mapping to PDN connections. The WLAN is not aware of radio access bearer (RAB) definition and therefore cannot isolate traffic on per bearer basis. LTE bearers multiplex different applications IP flow and therefore bearer level offload can be in conflict with IP flow and application level offload policies. Further session continuity requirements cannot be satisfied in the absence of above information.
To replace ANDSF by a new RAN based functionality RAN based policies have to be IP flow aware, application aware, roaming agreement aware etc. While the need for IP flow based, service based and APN based traffic steering policies exist(as already specified by ANDSF)  it is not appropriate to duplicate  such higher layer steering policies in RAN. Since these traffic steering policies work at layer 3 and above, for operational efficiency and to reduce complexity it is better that such policies be not distributed to the network edge nodes like the RAN nodes. Keeping them more centralized avoids potential issues related to managing updates to thousands of duplicates of traffic steering policies spread across an operator network and keeping them in synch in such a distributed policy management environment. 
Conclusion: 
· ANDSF already provides ISRP, ISMP, IARP policies that allow traffic steering based on IP flow, Application Type, and APN. Solution #1 which proposes enhancements to ANDSF to further enrich its policies will continue to provide these comprehensive set of traffic steering policies to UE. 

· Solution #2 and #3 are not appropriate for providing IP flow, service and APN based traffic steering policies. Bearer level offloading may not be appropriate as an LTE bearer can multiplex several different application IP flows and therefore such offloading can result in conflicts with other traffic steering policies such as at IP flow level or application level Any RAN policies based on solution #2 and #3 should be narrower in scope i.e. limited to the level of providing access preference e.g. “prefer Wi-Fi access over cellular access”. This limitation of scope for solution #2 and #3 based traffic steering policies is related to maintaining operational efficiency and to reduce complexity and therefore it is a release independent issue. 
· UE’s normal ATTACH/DETACH process with LTE should not be impacted by any of the solutions under consideration
2. Testability of RAN2 solutions

The issue of ANDSF testability has been raised a number of times in RAN2 discussions. It has been claimed that while ANDSF based solutions are not testable RAN based solutions #2 and #3 can be tested. These concerns about testability seem to be founded on differences in view on scope of integration of Wi-Fi with cellular networks. RAN2 discussions have not been entirely clear if they consider Wi-Fi just like another 3GPP RAT that can be seamlessly and completely integrated into 3GPP RAN architecture or do they acknowledge it as a technology distinct from other 3GPP RATs that need a somewhat different treatment than other 3GPP RATs? While answering such a question one should keep take into account that

· Wi-Fi has existed as a standalone technology for a long time
· It has worldwide deployments as a standalone technology and many of such deployments (e.g. private / residential and corporate / enterprise) will continue to exist regardless of 3GPP decisions

· Cellular networks are operator managed i.e. unlike Wi-Fi there are no private or corporate cellular networks
RAN WGs correctly assume that the UE does not override / ignore RAN commands from the network to the UE for cellular RAN access. That however is not true in the case of Wi-Fi access where user preferences for example about residential / corporate Wi-Fi network selection and traffic offloading take precedence over operator preferences. The user preferences are provided by the user to the UE in an implementation specific manner. These user preferences are then taken into consideration by the UE along with any operator preferences in an implementation specific manner. This is true regardless of whether these operator preferences come from the ANDSF server or from the RAN. 

Just like RAN procedures, the communication between ANDSF server and ANDSF client on the UE over S14 interface utilizing OMA-DM is completely specified and therefore testable. A work item proposal covering UE conformance test aspects was proposed in RAN5 recently but was not approved as companies wanted to wait for Rel-12 version of ANDSF. The actual enforcement of operator policies by the UE is done in an implementation specific manner and therefore equally untestable for all three solutions under consideration by RAN2.

We would also like to point out that a work item covering UE conformance test aspects for integration of 3GPP RATs and WLAN (R5-131754) has been proposed in RAN5 (RAN5 #59, May 2013). The scope of these conformance tests in this proposed WID includes network discovery and selection and the use of ANDSF MO by the UE. SA2 would like to inform RAN2 that stage-2 ANDSF specifications in SA2 (TS 23.402) have been in development since Rel-8 and are mature enough to develop specifications for conformance testing covering WLAN selection based on information in ANDSF and corresponding UE behaviour.
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Conclusion: 

· Wi-Fi is a radio technology distinct from other 3GPP RATs and therefore needs a somewhat different treatment than other 3GPP RATs
· Communication between ANDSF server and ANDSF client over s14 interface using OMA DM is testable
· User preferences always take precedence over operator policies in regard to Wi-Fi network selection and traffic steering. The user preferences are provided to the UE in an implementation specific manner and then taken into consideration by the UE along with operator policies in an implementation specific manner
· How the UE enforces operator policies is untestable regardless of whether the policies are provided by ANDSF client or some RAN based mechanism. Therefore RAN2 desire that all WLAN interworking solutions should be testable is not possible as none of them are testable.
3. Overriding ANDSF policies by RAN policies
Rules provided by solution #2 and #3 come from the serving RAN. As explained in section 4 below, the use of serving RAN based policies when the UE is roaming can lead to undesirable out of policy Wi-Fi network selection and traffic steering from home operator’s perspective. It is therefore not recommended to override home ANDSF policies by serving RAN based policies.
Conclusion: Whenever solution #2 and #3 based guidance is in conflict with ANDSF rules, home ANDSF rules take precedence 

4. Roaming Support

An important aspect of ANDSF under discussion in SA2 for the past several releases has been the operator policies that are used while the UE is roaming. After much discussion this issue has finally been addressed satisfactorily in Release 12. Under the current Release 12 specification the UE follows home operator policies related to Wi-Fi network selection and traffic steering while roaming unless the home operator policies allow for the use of a visited network’s policies. This solution was adopted especially because of the following factors; 

· The roaming agreements for Wi-Fi networks and cellular networks with the same roaming partner can be different and therefore it is possible that the roaming priorities for Wi-Fi and cellular networks of a roaming partner can be different. These preferences can also be based on user profile and so it can be different for different users. An example of this is when a home operator prefers a non seamless offload for a specific user type and for example prefers a Wi-Fi only operator for that purpose over its cellular roaming partner. 
· The commercial interests of cellular roaming partner can be different when it comes to Wi-Fi networks. For example, the UE can be roaming on cellular where it can have both roaming partner’s Wi-Fi and home operator’s Wi-Fi available. In such a scenario the home operator may want to prefer connectivity via the home operator’s Wi-Fi network but it is unlikely that the cellular roaming partner network will go against it’s commercial interest and guide the UE to home operator’s Wi-Fi network. Similarly depending upon inter operator roaming settlement agreements, traffic steering preferences maybe different between roaming partners. For example a roaming partner may want to prefer keeping the user on more expensive RAT to increase it’s roaming revenue and that can be against home operator’s preferences.
In addition, the RAN2 LS to SA2 also states the following

“Additionally, RAN#61 plenary have agreed in RP-131403 that since different operators have different deployment scenarios, the study needs to address both deployments with and without ANDSF.”

In our view this is not representing real operator requirement. 
The ANDSF is a centralized core network entity in the 3GPP network architecture that provides operator policies for non-3GPP access network selection. The centralized nature of ANDSF makes it easy to manage operator policy decisions across large number of nodes as opposed to managing these decisions at other network entities at the edge. Home operators have contractual agreements with their subscribers and therefore would like to have a mechanism to influence network selection and traffic steering for their subscribers. ANDSF provides such mechanism and per SA2 discussions in-line with operator requirements this control is passed to the visited / roaming partner network only under explicit home operator’s policy. The non ANDSF solutions (#2 and #3) in roaming scenarios take away that control from the home operator which is not in line with operator requirements. Any RAN2 non ANDSF solutions must meet this requirement of control by the home operator. 
Further, given that ANDSF already provides network selection and traffic routing/steering functionality, SA2 would like RAN to explain the rationale and benefits of considering deployment scenarios without ANDSF and for specifying duplicate (RAN specified) functionality that can work independently of ANDSF? If the RAN solutions duplicate ANDSF functionality it would also be necessary to ensure consistency of operation per home operator expectations and user experience for different cases wherein the UE receives just RAN rules, just ANDSF rules, or both.
Conclusion: 
· Home operator has the contractual agreement with its subscribers and is therefore ultimately responsible for Wi-Fi network selection and appropriate traffic steering. Release 12 ANDSF provides this functionality correctly while roaming. RAN solution #1 based enhancements to Release 12 ANDSF will therefore work correctly

· Solution #2 and #3 rely on the serving cellular RAN providing guidance to the UE for Wi-Fi network selection and traffic steering. The serving cellular RAN when the UE is roaming cannot provide the UE with home operator policies because of conflict of interest 
Proposal

It is proposed that 3GPP SA2 agrees to the conclusions above and includes them in its response to RAN2 
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