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1 Introduction

We have so far considered the offload from eNB to WLAN e.g. when the eNB is overloaded and there is available capacity in a neighbor/overlapping WLAN AP. For this purpose, the focus has been on the information needed to be sent from WLAN to eNB to assist the offloading of traffic to WLAN, assuming the mechanisms defined in RAN2 for Rel-12.

We propose that RAN3 should look at the “dual” problem: eNB-controlled traffic steering from WLAN to eNB, e.g. if the eNB recovers from an overload and wants to bring UEs back to 3GPP, or when the conditions at WLAN have changed due to UE mobility or traffic demand. Two different aspects of this scenario should be analyzed:
· Which information to be reported from WLAN to eNB so the eNB can take informed decisions about UEs coming back from WLAN to 3GPP;
· Potential new mechanisms (to complement the existing ones) to assist traffic steering decisions.
In this paper we start to analyze traffic steering from WLAN to eNB with respect to the first aspect. Potential mechanisms will be analyzed in further contributions. We will focus on the scenario of multiple eNBs overlapping the coverage of a given AP.
2 Discussion
2.1 Scenarios with Overlapping eNBs within the Same AP Coverage 
Let us consider a scenario where the WLAN AP coverage overlaps with the coverage from multiple eNB cells, as shown in Figure 1 below.
If one of the eNBs (e.g. eNB-1) becomes overloaded, it may adapt its steering thresholds based on load information it receives from the AP so that UEs are offloaded to the AP. 
If the eNB then recovers from overload, in principle it could try to reclaim some traffic by readjusting its thresholds again. We notice, however, that the amount of traffic that the eNB may be able to get back may depend on the actual position of the UEs within the coverage area of the AP. While still being connected to the AP, some UEs might be in the coverage area of eNB-2 or eNB-3. When the AP reports all its aggregated traffic to e.g. eNB-1, it will report also its traffic due to those UEs which may not be able (due to their position) to be offloaded to eNB-1. If eNB-1 considers such aggregated data, it may take decisions which result in a suboptimal load distribution.
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Figure 1 The coverage area of an AP may overlap with the coverage areas of multiple LTE cells.
Observation 1: Aggregated load reporting from the WLAN may result in suboptimal load distribution in overlapping LTE cells.
In particular, it may be necessary for the AP to signal to an eNB some sort of “partial” traffic load, related to only those UEs that are candidates for offloading to that particular eNB. Otherwise the eNB might take the wrong decision (typically, allocating too many resources for a large number of UEs that may not even be under its coverage).

In any case, UEs camped or connected to cells served by eNB-2 and eNB-3 will not be able to be brought back to eNB-1 because of how the mechanism agreed by RAN2 works: those UEs will only store the thresholds broadcasted (or configured) by eNB-2 and eNB-3.

Proposal 1: Discuss the scenario of an AP overlapping with multiple LTE cells for further consideration and inclusion in the TR [3].

Proposal 2: Study the case where the eNB wants to bring UEs back from WLAN.

Proposal 3: Study information to be reported from WLAN to eNB so the eNB can take informed decisions about UEs coming back from WLAN to 3GPP.

A possible solution could be to track individual UEs as they move from the eNB to the AP, trying to trace and estimate their mobility history (similar mechanisms currently exist in LTE). 
Proposal 4: Discuss whether current UE tracing in LTE may be applicable to the scenario of overlapping AP/LTE cells.
It is worth noting that the discussion above is not limited to LTE-WLAN interworking, but can be applied between any RAT and WLAN. Therefore, potential new mechanisms may be needed (possibly outside the scope of RAN3). Further analysis on the issue of UE identification and correlation is provided in [4].
Proposal 5: Study how to support potential new mechanisms (complementing the existing ones) to execute the traffic steering decisions from WLAN to 3GPP.
2.2 Reusing the Composite Available Capacity

The capacity of an AP can vary greatly according to its configuration, e.g. supported bands, channel bandwidth, protocol version, MIMO configuration, etc. Furthermore, the AP load can also change depending on UE distribution, “mix” of services, etc. It seems therefore beneficial to reuse the concept of Composite Available Capacity [2] so that different capacity (and load) values can be expressed on a standardized scale (i.e. from 0 to 100). Such information should be carried over non-UE-associated signaling. We believe that using CAC would have the following advantages:
a) It would “decouple” the signaled information from the WLAN implementation, air-interface protocol and version, just like for intra-LTE;

b) It is a well-known and familiar concept in RAN3.
Observation 2: It seems beneficial to reuse the concept of Composite Available Capacity for WLAN load indication.

Proposal 6: Adopt the Composite Available Capacity from X2AP as baseline for WLAN load indication.
3 Conclusions and Proposals
We have described a possible scenario of overlapping coverage between an AP and one or more eNBs, analyzing some issues related to load reporting and traffic offload. Our proposals are summarized below.
Proposal 1: Discuss the scenario of an AP overlapping with multiple LTE cells for further consideration and inclusion in the TR [3].

Proposal 2: Study the case where the eNB wants to bring UEs back from WLAN.

Proposal 3: Study information to be reported from WLAN to eNB so the eNB can take informed decisions about UEs coming back from WLAN to 3GPP.
Proposal 4: Discuss whether UE tracing currently available in LTE may be applicable to the scenario of overlapping AP/LTE cells.

Proposal 5: Study potential new mechanisms (complementing the existing ones) to execute the traffic steering decisions from WLAN to 3GPP.
Proposal 6: Adopt the Composite Available Capacity from X2AP as baseline for WLAN load indication.
Proposal 7: Capture the relevant parts of Sec. 2 above in the TR [3].
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