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1 Introduction
Based on the new WI: LTE-WLAN Radio Level Integration and Interworking Enhancement [1], the addition, removal, and change of WLAN links are discussed. In the past, the offloading traffic from LTE to WLAN is restricted to non-IMS (IP Multimedia Subsystem). But in the next five years, market survey [2] forcasts that the higher QoE (quality of experience) is necessary for services such as TV everywhere, health nomitoring, enterprise voice, online gaming, media streaming and voice over Internet protocol (VoIP) services. That means different technical barriers to be overcome. 
In this contribution, the potential scenario and problem are discussed. Then the requirement and possible directions are stated. 

2 Discussion
2.1 Scenario and Observation
Fig. 1 is the message flow of Solution 3 in TR 37.834 [3]. After the eNB/RNC sends the Steering command to UE, the UE executes the IEEE 802.11 procedure to steer traffic to/from WLAN. So the addition, removal, and change of WLAN links needs to be considered here. 
[image: image4.png]STA

AP

AAA

Association Request

Association Response

EAP Authentication

<

4-way handshake >





Figure 1
· Addition: Fig. 2 shows the procedure to establish a safe WLAN link, referred to TS 33.402 [4]. The association request/response takes tens of milliseconds, the 4-way handshake takes tens of milliseconds; however, the EAP authentication takes one to a few seconds (e.g., 3~5 seconds). This is a big challenge to meet the seamless service requirement for real-time traffic. For example, the QoE of VoIP is 150 ms. 
· Removal: When the UE receives a command from eNB to release a WLAN link, it executes the deassociation procedure with the WLAN AP.
· Change: There are three cases: switch from licensed-band carrier to WLAN AP, switch from source WLAN AP to target WLAN AP, and switch from WLAN AP to licenced-band carrier. The first case is the same as the addition of a WLAN link and the last case is the same as the removal of a WLAN link. Nevertheless, about the second case, we think it needs more discussion. For example, when the UE receives a command from eNB to switch from one AP to another AP, it may execute Wifi roaming (e.g., IEEE 802.11r) with the two WLAN APs. Alternatively, if we consider the two possible deployments in LTE-WLAN Radio Level Integration [1] (the collocated case is similar to LTE carrier aggregation (CA) and the non-co-located case is similar to LTE dual connectivity (DC)), the switch from a source WLAN AP to a target WLAN AP may be re-designed to coordinate with the CA/DC procedures in LTE.
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Figure 2
Based on the above discussion, we observe that because the establishement time of a safe WLAN link takes one to few seconds, it is a big challenge to meet the higher QoE services such as VoIP in LTE-WLAN integration. 
Observation 1: Because the establishment time of a safe WLAN link takes one to few seconds, it is a big challenge to meet the higher QoE services in LTE-WLAN integration.
2.2 Requirement and Possible Directions
Therefore, we suggest that RAN2 should discuss on methods to reduce the establishment time of a WLAN link after UE receives the RRC command from eNB. If the association and authentication procedures are executed fully according to IEEE 802.11 specifications, we suppose that before the eNB sends the RRC command to UE, it may inform the UE to execute partial authentication procedure in advance. Alternatively, if the association and authentication procedures are executed partial according to IEEE 802.11 standard, we suppose that under the LTE-WLAN radio level integration, whether or not the eNB has the ability to assist the authentication for UE and WLAN AP.
Proposal 1: RAN2 should discuss on methods to reduce the establishment time of a WLAN link after UE receives the RRC command from eNB.
3 Conclusions
Observation 1: Because the establishment time of a safe WLAN link takes one to few seconds, it is a big challenge to meet the higher QoE services in LTE-WLAN integration.
Proposal 1: RAN2 should discuss on methods to reduce the establishment time of a WLAN link after UE receives the RRC command from eNB.
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