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1 Introduction

In RAN2 #87bis meeting, RAN2 has reached some agreements for 3GPP/WLAN Radio Interworking [1]. According to the agreements of RAN2, E-UTRAN provides assistance parameters for traffic steering via broadcast and dedicated RRC signaling to the UE. And UE can make a decision for traffic steering between E-UTRAN and WLAN. However, according to TR 37.870, there is a possibility that the UE may face throughput degradation after accessing the WLAN AP [2].
This contribution discusses a Ping-Pong effect on UE in 3GPP/WLAN network and proposes a solution for Ping-Pong avoidance for 3GPP/WLAN interworking.
2 Discussion

According to TR 37.870, with 3GPP/WLAN interworking mechanism the UE may face throughput degradation after accessing the WLAN AP. If the QoS of the UE in WLAN is worse than the QoS which can receive in 3GPP then UE should steer back again to the cellular network. The Ping-Pong effect in 3GPP/WLAN interworking is shown in Figure 1.
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Figure 1: Ping-Pong effect in 3GPP/WLAN Interworking
According to RAN2 agreements, eNB provides offload criteria/rules and assistance parameters with UEs for traffic steering and offloading. The RAN assistance parameters may include E-UTRAN signal strength thresholds, WLAN channel utilization thresholds, WLAN backhaul data rate thresholds, WLAN signal strength and Offload Preference Indicator (OPI). E-UTRAN can also provide a list of WLAN identifiers to the UE via broadcast signalling. However the offload criteria/rules and assistance parameters that UEs can receive for 3GPP/WLAN interworking is limited. And the UE makes a decision about traffic steering with the limited information.

If a UE detects a WLAN AP in cellular network and is satisfied with the offload criteria/rules then the UE may steer to the WLAN AP for traffic offloading. In spite of successful offloading if WLAN condition is not good then the UE which is connected to the WLAN AP may suffer from throughput degradation. Because of this reason, UE may steer back again to the cellular network.
The problem is UE has limited information and UE can’t understand the WLAN AP status exactly. And UE accesses to WLAN AP with only offload criteria/rules. Therefore, when the status of WLAN AP is unstable and WLAN AP has frequently burst traffic, UE may repeat to connect the cellular network and WLAN network continuously.

Because of above procedures, there is a Ping-Pong effect and the UE may experience both bad QoS (Quality of Service) and bad QoE (Quality of Experience) and need additional signalling.
Observation 1: UE may experience a Ping-Pong effect because of the limited information from eNB.

To avoid this Ping-Pong effect, E-UTRAN should try to understand the current status of WLAN APs in network area. So if a specific WLAN AP causes often many problems like a Ping-Pong effect then the E-UTRAN should regard the WLAN AP as a trouble maker and manage it.

To control these troublesome WLAN APs, E-UTRAN should make a list about troublesome WLAN APs and inform eNBs of offload criteria/rules which is included in this list. eNB should broadcast updated offload criteria/rules to UEs in order to prevent UEs from accessing to troublesome WLAN APs.

Proposal 1: Troublesome WLAN APs should be included in the offload criteria/rules.

Proposal 2: eNB should prevent UEs from accessing to troublesome WLAN APs.
3 Conclusion and proposals

Given the above discussion RAN3 should discuss and also agree to the following proposals:
Observation 1: UE may experience a Ping-Pong effect because of the limited information from eNB.

Proposal 1: Troublesome WLAN APs should be included in the offload criteria/rules.

Proposal 2: eNB should prevent UEs from accessing to troublesome WLAN APs.
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