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1 Introduction
In this contribution we propose to re-visit the load balancing mechanisms defined in 3GPP taking into account newly introduced WLAN/3GPP radio interworking functionality.
2 Discussion

3GPP have defined mechanisms for intra-RAT and inter-RAT load balancing that allow the source eNB (in case of E-UTRAN) to know the load in the target 3GPP cell to estimate whether load balancing handover of a UE generating heavy traffic is beneficial or not. If the UE is in coverage of both the source and the target cells and the target cell is significantly less loaded the source cell may initiate a load balancing handover to reduce its own load.
With the introduction of WLAN/3GPP radio interworking feature the load balancing decision becomes more complex. The scenario of interest is the one in which both the source and the target eNBs (in case of E-UTRAN) are capable of the RAN-assisted WLAN interworking and there is also WLAN coverage in both the source and the target cells. Such scenarios may be common in urban areas where WLAN coverage is widespread. Note that even though we use E-UTRAN as an example in this paper, the problem and the proposed solution are equally applicable to UTRAN and inter-RAT scenarios.
In the above scenario, if the source cell is highly loaded and the UE is generating heavy traffic, the source eNB knowing the load in the neighboring cells (available via X2AP and S1AP signaling) may select a target cell which appears to be less loaded based on e.g. the RESOURCE STATUS UPDATE X2AP message, i.e. the source eNB may prefer load balancing handover to another 3GPP cell as opposed to WLAN offload. 

However, the source eNB does not know whether the load in the target cell is low because there is no traffic in the target cell or because the target eNB is aggressively offloading to WLAN. In the latter case, if the UE generating heavy traffic is handed over to such target cell, the target eNB may immediately offload this UE to WLAN (by setting aggressive WLAN assistance thresholds). In this case it would have been more efficient for the source eNB to set more aggressive WLAN thresholds to offload the UE to WLAN in the first place, instead of handing it over to another 3GPP cell. However, since the source eNB has no information about WLAN offload parameters used by the target cell it lacks information required for proper decision: whether to offload UE to WLAN or hand it over to another 3GPP cell for load balancing. The result is unnecessary excessive signaling and potential UE service degradation. 
This issue can be resolved if X2AP and S1AP signaling is enhanced so that the source eNB (in case of E-UTRAN) or the source RNC (in case of UTRAN) has the information about WLAN offload parameters used by the neighboring cells.
3 Conclusion and Proposal
In this contribution we discuss the issue of load balancing involving LTE, UMTS and WLAN and propose a simple solution based on enhancing existing X2AP and S1AP messages to allow neighboring cells to exchange broadcast WLAN offload parameters.

We propose to discuss this use-case and to include it in the TR [2].

Proposal 1: to discuss the load balancing use-case involving LTE, UMTS and WLAN and to include it in the TR 37.870.
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5.1
Use cases for 3GPP-WLAN Interworking

5.1.1
Estimation of UE throughput in WLAN

The UE may face throughput degradation after accessing the WLAN AP. Currently, there is no information in RAN to help estimate such degradation (if present). It is beneficial to investigate which information (if any) is helpful to be exchanged between 3GPP and WLAN in such a scenario.
5.1.1
LTE/UMTS/WLAN load balancing

In the case of load balancing handover, the source eNB or RNC do not have sufficient information to assess whether load balancing handover to 3GPP cell is beneficial compared to offload to WLAN or not. As a result, the source eNB/RNC may initiate unnecessary handover followed by traffic steering to WLAN, resulting in unnecessary signalling and potential UE service degradation. It is beneficial to investigate how this issue may be avoided.
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