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1. Introduction
In the last meeting, the requirements on the WLAN/3GPP RAN interworking were agreed. According to the requirements, WLAN/3GPP network selection should be based on some factors, e.g. network load, QoS of service, etc. In addition, UE’s speed should also be considered, since offloading high speed UE to WLAN will not bring benefit to the system performance. This contribution gives our consideration on it.
2. Discussion
2.1. The drawbacks of offloading high speed UE to WLAN 
There are two deployment scenarios in draft TR, standalone scenario and collocated scenario, and the character of both scenarios is that WLAN AP is within the coverage of 3GPP Cell. If WLAN is regarded as a small 3GPP cell within a macro 3GPP cell, the scenario is very similar as that of hetnet mobility. In hetnet mobility, it has been proved that it is inappropriate to change the connection of a high speed UE to small cell. In the scenario of WLAN/3GPP RAN interworking, high speed UE is also inappropriate to be offloaded to WLAN. Since the WLAN connection is different from 3GPP cell, the following gives the analysis on the drawbacks of offloading high speed UE to WLAN based on the WLAN specific procedure. 
· Short stay time
Since the coverage of one WLAN AP is small for high speed UE, the time duration staying in WLAN would be very short. For example, if UE moves across a WLAN AP’s coverage with diameter of 50m, the short stay time is about 3s at speed of 60km/h and 1.5s at speed of 120km/h. 

During the stay time, if UE works in the WLAN, UE should perform WLAN scanning, authentication, and association procedure, and performing all the procedures would take long time. For passive scanning mode, it would take 102.4ms (beacon periodicity) to discover a WLAN network successfully. For authentication and association procedure, since CSMA/CA is used in WLAN air interface, the latency is hard to estimate. But it is obviously the latency to prepare the connection in WLAN would be longer than that in 3GPP. Hence, the actual time for data transmission would be much less than 1.5s. 
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Figure1: Association with an Access Point [from IEEE Std 802.11-2012]
· Signaling overhead
In the WLAN AP dense deployment scenario, WLAN/3GPP switching is very frequent, and the corresponding signaling in WLAN and 3GPP would be increased dramatically, which would be more than the cell change within one network (e.g. LTE). 
Based on the above analysis, if high speed UE is offloaded to WLAN, it is not good for UE’s experience, since the delay due to establishing the connection is larger and the service interruption is severer; and it is also not good for network performance, since the signaling overhead in 3GPP and WLAN cannot be ignored. 
Proposal 1: UE with high speed should not be offloaded to WLAN.
2.2. Speed estimation of UE
To judge the UE’s speed is high or not, the accuracy of UE speed estimation is very important. For a GPS capable UE, the speed estimation accuracy is sufficient, while for a non-GPS capable UE, the enhanced MSE mechanism is being studied in Rel-12, with the enhancement, the accuracy can be guaranteed. 
Proposal 2: The solutions on the table (e.g. MSE) can be reused for UE speed estimation, i.e. there is no need to study how to get UE speed in this SI.
2.3. How to indicate a UE with high speed not offloading to WLAN
There would be three options with regarding to UE offloading to WLAN [3]:
· UE based solution (current procedure)
UE decides how to select access networks based on UE’s policy and CN policy if available. 3GPP network could indicate UE the conditions for not performing access network selection or even turning off the WLAN module to save power, such as by indicating a certain speed threshold, e.g. 60KM/h or a medium/high mobility differentiation to aid the UE to make the decision. When the UE moves faster than 60KM/h or moves at the high mobility state, it would not perform access network selection to WLAN or even turn off the WLAN module. 
· UE based solution with RAN policy
RAN side can provide UE some assistance information on how to select access network .Based on RAN policy, UE makes the decision. In this solution, RAN may also inform UE about the speed conditions for not performing access network selection or even turning off the WLAN module to save power just like the above solution.
· Network based solution
This option is only used for RRC-Connected mode UE and RAN suggests UE to switch to WLAN or not. When making a proper handover decision by the network, it can take UE’s speed into account. When the network identifies the UE speed is too high, it would indicate the UE not to switch to WLAN or it would not send the switch command to UE.
Proposal 3: 3GPP network can indicate a UE whether to offload to WLAN while it is in high speed.
3. Conclusion

Based on the discussion in section 2, it is proposed:
Proposal 1: UE with high speed should not be offloaded to WLAN.
Proposal 2: The solutions on the table (e.g. MSE) can be reused for UE speed estimation, i.e. there is no need to study how to get UE speed in this SI.
Proposal 3: 3GPP network can indicate a UE whether to offload to WLAN while it is in high speed.
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