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1 Introduction
In RAN#69, a WI for LTE-WLAN RAN level integration supporting legacy WLAN was approved. The requirements of this WI have been specified as follow [1].

1. Solution shall support legacy WLAN deployments without any need for modifications to the deployed WLAN nodes.
2. Solution shall build on functionality (e.g. WLAN network selection, measurements etc.) already provided or expected to be provided by the Release-13 LTE-WLAN Radio Level Integration and Interworking Enhancement WI.
3. Solution shall perform RAN based routing of user traffic between EUTRAN and WLAN with bearer switch only (Note:  Whilst there is no bearer split in RAN, this does not preclude per IP-packet routing between EUTRAN and WLAN by higher layers).
4. Co-exist with other 3GPP/WLAN interworking and aggregation solutions.
In this contribution, we provide some discussion of the implication of these requirements.
2 Discussion
2.1 Architecture
One of the objectives of this WI is to develop an IPSec based tunneling solution between the UE and eNB to route PDCP SDUs (i.e., IP packets) over WLAN. The resulting architecture is similar in many respects to the 2A architecture discussed during Release-12 Dual Connectivity discussions. In Figure 1, we describe the high-level architecture for WLAN integration as proposed in the WI.
Proposal 1: RAN2 is requested to incorporate the architecture provided in Figure 1 in stage-2 description of the LTE-WLAN RAN level integration feature.


Figure 1: Architecture for LTE-WLAN integration with legacy WLAN nodes
2.2 Relationship with Release-13 LTE-WLAN Radio level integration WI
In this section, we discuss which concepts and functions can and cannot be re-used from the existing WI on LTE-WLAN radio level integration and interworking enhancement. For brevity, we use the terms LTE_Legacy_WLAN_Radio and LTE_WLAN_Radio, respectively, to refer to the features/WIs described in [1] and [2]. 
Control plane design: In RAN2 #89BIS meeting, it was agreed that a control plane interface between eNB and WT is beneficial and may also be used for providing WLAN metrics such as BSS load to eNB. Subsequently, in the revised WID [2] approved in RAN#68 meeting, it was agreed to “Specify procedures and signalling for the exchange of parameters (e.g., parameters that were considered beneficial in TR 37.870 and that may be found beneficial for Aggregation and Interworking Enhancement)”. However, for the LTE_Legacy_WLAN_Radio feature, such a control plane interface cannot be specified because it impacts WLAN implementation. Since knowledge of WLAN metrics is useful for the eNB to control LTE-WLAN integration for the legacy case as well, it seems useful to provide a mechanism for the eNB to acquire such information. In [3], it was observed that most of the WLAN metrics of interest are in fact available at the UE, so such a mechanism is indeed feasible.
Proposal 1: RAN2 is requested to develop a UE based alternative to provide WLAN metrics such as BSS load to the eNB, as part of the LTE_WLAN_Radio feature development.
Mobility set and RRM: The concept of mobility set has been developed for the LTE_WLAN_Radio feature. The following agreements related to mobility were reached in RAN2#91.
1. A mobility-set is a set of one or more BSSID/HESSID/SSIDs. Mobility across the APs belonging to a mobility set is transparent to E-UTRAN, i.e., the UE does not inform the eNB about such intra-mobility-set mobility. 
2. All APs belonging to mobility set share a common WT as termination point for CP and UP. 
3. There may be multiple mobility sets within a WT.
4. A UE is connected with at most one mobility set at any point in time. 

The chief advantage of the mobility set concept is to provide better control to the network to manage UE mobility across WLAN systems. Even though there is no concept of WT in legacy WLAN systems, it may still be useful to retain the mobility set concept to enable such control. Moreover the RRM and RLM framework being developed for LTE_WLAN_Radio feature are likely to incorporate the notion of mobility set. By retaining the mobility set definition, it becomes possible to re-use those frameworks with minimal change for LTE_Legacy_WLAN_radio.
Proposal 2: RAN2 is requested to re-use the notion of mobility set, and frameworks for RRM and RLM, for LTE_Legacy_WLAN_radio.
We note in passing that network controlled mobility can significantly underperform UE based mobility if the network does not have sufficient knowledge of the UE’s WLAN environment. In other words, the RRM framework should be flexible enough to include reporting of WLAN metrics.
Security: In RAN2#90 meeting, a proposal to develop an authentication mechanism between UE and WLAN without CN interaction was proposed, and an LS was sent to SA3 to solicit their opinion. Since such a mechanism impacts WLAN implementation, it cannot be supported by deployed WLAN nodes.
Proposal 3: RAN based authentication mechanisms are not applicable for LTE_Legacy_WLAN_radio.
UE capability: The LTE_Legacy_WLAN_radio feature requires functionality (e.g. to establish IPSec tunnels) that is distinct from LTE_WLAN-Radio. For this reason, a separate capability bit is required.
Proposal 4: UE capability for LTE_Legacy_WLAN_radio needs to be signalled separately from LTE_WLAN_Radio.
3 Conclusions
In this contribution, we discussed the new WI for LTE -WLAN RAN level integration supporting legacy WLAN. Our proposals are summarized below.
Proposal 1: RAN2 is requested to develop a UE based alternative to provide WLAN metrics such as BSS load to the eNB, as part of the LTE_WLAN_Radio feature development.
Proposal 2: RAN2 is requested to re-use the notion of mobility set, and frameworks for RRM and RLM, for LTE_Legacy_WLAN_radio.
Proposal 3: RAN based authentication mechanisms are not applicable for LTE_Legacy_WLAN_radio.
Proposal 4: UE capability for LTE_Legacy_WLAN_radio needs to be signalled separately from LTE_WLAN_Radio.
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