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1 Introduction
In the RAN#58 plenary meeting, a new study item to enhance radio interworking between WLAN and 3GPP networks is approved. This SI is aimed to evaluate LTE-WLAN and UTRA-WLAN interworking procedures and improve seamless and non-seamless mobility.

According to schedule of the SID, the following problem will be studied at the first stage.
•
Identify the requirements for RAN level interworking, and clarify the scenarios to be considered in the study while taking into account existing standardized mechanisms.
In this paper, we study the problems of the mobility between WLAN and UTRAN/E-UTRAN, and propose the possible direction for future study. 
2 Discussion

To relief the high load of wireless networks, operators deploy WiFi hotspots to offload traffic of their cellular networks. However, how to coordinate WLAN with existing 3GPP based networks always be the headache of operators. 3GPP has started the study of interworking enhancement between WLAN and 3GPP networks. The basic architecture of WLAN and 3GPP (LTE as example) network interworking is shown in Fig. 1. According to the study of WLAN/3GPP interworking in SA2 [2], unified access and authorization procedures have been defined. 
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Fig. 1 The basic architecture of WLAN and 3GPP interworking 
Mobility problems between WLAN and 3GPP networks
Based on the studies in SA2, handover between WLAN and 3GPP networks is supported in CN level, including both seamless and non-seamless mobility. However, there are still problems of UE mobility between WLAN and 3GPP networks. As shown in Fig. 2, a UE moves from the coverage of 3GPP network to WLAN. There is large latency for UE handover between these two networks due to the long term WLAN network discovery and selection. There is large probability of packets drop during the handover procedure. 
An UE powers up in urban setting and scan environment may find more than 10 WiFi networks. Due to lack of network selection policy, UE just can find the right network manually by its holder or try to associate with all the networks one by one, which cost time and UE battery. Moreover, it is impossible to know whether the network has proper security credentials and whether it can provide internet access without associating with the network. Therefore, without proper assistant information from the network, it is hard work for UE to access proper WLAN network with small latency.
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Fig. 2 UE move from 3GPP network coverage to WLAN coverage
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Fig. 3 UE move from 3GPP network coverage to both WLAN and 3GPP network coverage
As shown in Fig.3, a UE move from 3GPP network coverage to the coverage of both WLAN and 3GPP network. According to the UE side network selection policy, UE will firstly try to associate with the WLAN network regardless of whether the WLAN network can provide satisfying service. In most cases, i.e., the WLAN network has been under-utilized or there are problem of internet connection of the WLAN network, try to access to the WLAN network is a waste of time and UE battery. 
Possible directions of mobility enhancement

To cope with the problems mentioned above, enhancement should be studied in this SI. There are two possible directions could be considered.
1) Fast network discovery and selection

In order to decrease the latency induced by WLAN network discovery and selection, enhancement on UE network discovery and selection can be studied. UE can be aided by the 3GPP networks to know the information and status of the WLAN networks around it. By this method, UE can choose to associate with the optimum WLAN networks soon. 
2) Intelligent handover trigger
With intelligent handover trigger, UE can choose to move to 3GPP network or WLAN without trying to associate with WLAN network firstly. The trigger mechanism can consider both the UE demands and the status of the networks. The information of the networks can be achieved from the 3GPP networks. 
Propose: It is proposed to study the enhancement of mobility between WLAN and 3GPP networks. With high priority, we should study the fast network discovery and selection mechanism and intelligent handover trigger. 

3 Conclusion
In this paper, we have discussed the mobility problems between WLAN and 3GPP networks. Due to lack of information UE always have to associate with the WLAN networks first to know whether the network can support it appropriate, which cause large handover latency and high probability of handover failure. 
We propose to study the enhancement of mobility between WLAN and 3GPP networks. The two directions, i.e. fast network discovery and selection, and intelligent handover trigger should be discussed with high priority.
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