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1 Introduction

In the RAN3#83bis meeting the point was raised that in multi-RAT environments including WLAN in certain situations mobility inconsistencies might lead to suboptimal HO sequences when offloading or onloading data [1]. This paper introduces and clarifies the use case for Enhancements of 3GPP-WLAN Traffic Steering.
2 3GPP-WLAN traffic steering
Even though a mobility management mechanism comparable to the one of intra-3GPP with UE specific handover is not standardized between 3GPP RATs and WLAN, offloading (or maybe a complete cell change) is triggered by radio measurements as well as by load estimates. The difference lies in the degree of control that the 3GPP network has over the UE and the degree of information that can be acquired from a WLAN network. While the 3GPP network can set thresholds to steer the UEs’ offloading and changing to WLAN cells, it does not know which and how many UEs fulfill the rules. This may lead to situations where more UEs than actually needed are offloaded leading to worse than expected experience for those offloaded UEs
Observation 1: If the eNB/RNC can estimate the amount of offloaded UEs, fewer UEs will potentially experience quality impairment when in WLAN, while it will still achieve the goal of load reduction.
The eNB/RNC can estimate the amount of UEs that it will offload by setting a certain threshold when aware of current eNB load and AP BSSloads for instance based on past experience of AP BSSloads, traffic density and resulting offload.

Observation 2: The eNB/RNC may take better offload decisions based on the input provided by the WLAN AP.
As an example, an MRO-like solution for inter-RAT ping-pong detection may be extended, with appropriate modifications, to WLAN. The detection of the inter-RAT ping-pong may be based either on the network-side UE history information or on the enhancements to the UE-based idle history information. In the former case, the information needs to be first stored in the eNB and fetched once the UE returns to LTE, based on an indication from the UE that the call started in given eNB. In the latter, the information needs to be updated to record call continuity in WLAN. With these limited changes, the existing distributed inter-RAT ping-pong detection mechanism could be successfully extended to support WLAN.
In addition, we think that an eNB/RNC-WLAN direct interface could be used to provide better control to the RAN during traffic offload scenarios. As an example, an enquiry from the WLAN to RAN, when the WLAN receives an authentication request from the UE would help RAN decide whether the offload could be allowed or rejected. A successful authentication response would need to be withheld until the RAN indicates its decision.
Observation 3: The eNB/RNC-WLAN direct interface could be used to provide better control at RAN during traffic offload scenarios.
We propose to agree on the new Use Case as indicated in the text proposal of Section 4.
3 Text proposal

BEGINNING OF TEXT PROPOSAL
5
Potential Deployment Scenarios and Use Cases
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.
5.1.1a
Enhancement of 3GPP-WLAN Traffic Steering

If the eNB/RNC can estimate the amount of offloaded UEs, fewer UEs will potentially experience quality impairment when in WLAN, while still achieving load reduction. The amount of offloaded UEs can be related to the current AP load status. The provision of such indication from the WLAN AP helps the eNB/RNC taking better offload decisions.
END OF TEXT PROPOSAL
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