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Introduction
The SID in [1] proposed a study item on LTE-WLAN Radio Level Integration and Interworking Enhancements which aims to investigate ways to couple LTE and WLAN by re-using the dual connectivity functionality to a great extent. 
In this document we discuss the applicability of the two dual connectivity architecture options and propose to include both in the SID if RAN plenary decides to approve this study. 
[bookmark: _Ref178064866]Discussion
The LTE+WLAN interworking solution defined in Rel-12 allows the RAN to control traffic offload between LTE and WiFi by setting appropriate thresholds on LTE and/or WiFi radio measurements and on other metrics. While the Rel-12 solution introduces new means to control the offload, it re-uses the existing CN architecture options offered by SA2 as shown in Figure 1. 
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[bookmark: _Ref412816946]Figure 1: S2a and S2b WiFi integration
Due to the large number of involved CN nodes the signalling load for mobility between LTE and WiFi is quite heavy and the switching is not seamless (latency, packet loss). 
The study item in [1] therefore suggested re-using the dual connectivity principles to integrate WiFi tightly into the EUTRAN while hiding it from the core network. While the SID mentioned both a co-located and distributed deployment, it seemed to focus on the so-called Dual Connectivity architecture “split bearer” (3C). As discussed extensively in the scope of the dual connectivity work, this architecture option has the benefit that traffic of one bearer may be served simultaneously by the MeNB and the SeNB which may result in increased throughput for that user. Nevertheless, the downside of this architecture option is that the traffic to be served by the SeNB needs to first pass through the MeNB. As the additional load on the transport network and/or the MeNB may not be sustainable in all deployments, also the dual connectivity architecture option “SCG bearer” (1A) has been standardized. 
When applied to LTE+WLAN integration, the “SCG bearer” option could also offer seamless mobility and bearer level offloading. Unlike the “split bearer” option, the “SCG bearer” architecture applied to WLAN imposes some path switch related signalling towards the CN. But it would be as light as changing the SCG in dual connectivity or as an intra-LTE handover. Furthermore, we believe that the S1-U could be re-used as an interface between the S-GW and WLAN-interworking function as shown in Figure 3. Therefore, also this architecture option would hide the WLAN from the CN (it would look like an SCG). 
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Figure 2: Dual Connectivity “split bearer” architecture applied to LTE-WLAN integration
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[bookmark: _Ref412819171]Figure 3: Dual Connectivity “SCG bearer” architecture applied to LTE-WLAN integration


Comparing the two architecture options, we believe that the “split bearer” could turn out to be particularly suitable for pico cell deployments where one or few WLAN APs are integrated or closely located to an LTE pico eNB. In such deployments, it will probably be acceptable to route all traffic through the eNB, perform the PDCP processing and pass it on to the WLAN interworking function. 
[bookmark: _GoBack]On the other hand, the “SCG bearer” option may fit better to some deployments with LTE micro or macro eNBs, where one macro eNB can have many WLAN APs within its coverage area. Also in these cases, the eNB could interface with the WLAN interworking function (shown below as Xw interface) but it could be desirable to route the traffic directly from the S-GW to the WLAN APs rather than passing through the eNB. 
Based on the discussion above and taking into account that RAN plenary considered both architecture options viable in the context of Dual Connectivity (Rel-12), we think that both architecture options should also be included in the SID if RAN plenary decides to approve this study. 
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Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	Include both dual connectivity architecture options (“SCG Bearer” and “Split Bearer”) in the study item description on LTE+WLAN integration.
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