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1	Introduction
Currently for the RAN traffic steering rules for WLAN offload, defined in TS 36.304 [6] section 5.6.2, and in TS 25.304 [7] section, 5.10.2, no consideration is made whether the UE is stationary or in any mobility state.

We make the following observations. 

A) UE mobility related to 3GPP Network (UE mobility state)
Whether for the UE in high or medium mobility state to select a WLAN AP, should be left to UE implementation, but it should be clarified that the UE is not mandated to report any WLAN identifiers that fulfills criteria’s for WLAN offload, when being in any mobility state, except from normal mobility state.

B) Timers for traffic steering to WLAN
To avoid ping-pong behavior or to avoid having UE´s that are moving at a certain speed selecting a WLAN AP, a good selection of timer value should be used. 

C) UE mobility related to WLAN AP
Another aspect that is not considered is the UE´s mobility related to WLAN AP´s. One scenario is especially relevant in the case when the WLAN AP is mobile itself. The WLAN AP might be placed in a bus or in a train, making that WLAN AP mobile when the bus or train is moving. 

This paper addresses both LTE and UMTS, and relevant example CR´s to 25.304 [5], and 36.304 [4] are provided. 

2	Discussion on the need to consider UE mobility for 3GPP/WLAN Radio interworking
In the WI WLAN/3GPP Radio interworking [1] there has not yet been any agreement related to UE Mobility. Proposal has been made in RAN2#88 [2] in R2-145157, and in RAN2# 87 in R2-143183, about values for Tsteeringwlan, but no agreements was made.

A) UE mobility related  to 3GPP Network
We believe that for the UE in high or medium mobility state to select a WLAN AP should be left to UE implementation, and by that it should be clarified that.
1) The UE is not mandated to report any WLAN identifiers that fulfils criteria´s for WLAN offload, when being in any mobility state, except from normal mobility state.
There would be no impact on legacy 3GPP Rel-12 implementation, and the impact on the UE is optional.

Proposal 1: Clarify that the UE is not mandated to report any WLAN identifiers that fulfils criteria’s for WLAN offload, when being in high or medium (LTE only) mobility state.

B) Timers for traffic steering to WLAN
Depending on UE mobility, different timer values for steering traffic to WLAN might be desired for WLAN offload. One reason may be to avoid that high speed UE´s steer traffic to a WLAN AP for a very short time period before have to steer traffic back to 3GPP again. 
On the other hand, a UE that is in normal mobility state, and which in practice may be stationery, should not have to wait too long before steering traffic.

First criteria in order to select a WLAN AP is that the UE is in normal mobility state. 
Second criteria is to set the TsteeringWLAN timer short enough in order to allow slow moving UE´s to access the WLAN AP.
Third criteria would be to avoid setting a timer value that makes the UE continuously evaluating possible candidate WLAN AP without having the possibility to select any of them.

The recommendation would be to set the TsteerWLAN timer value in the range of up to around 15s. E.g a value of 5 sec. would keep UE´s moving above 72 km/h from avoiding selection the AP, where as the higher value would also keep UE´s travelling at constant speed of 12 km/h not selecting that AP. So a value in this range would probably allow the very slow and stationary UE to select the WLAN AP without too long waiting time, and anyway avoiding all other UE´s with higher mobility to select the WLAN AP.
This means, there might need to be some change to the currently defined TsteerWLAN values in 36.331. A simple approach could be to let TsteerWLAN take a value of T-Reselection times two. (TsteerWLAN=T-Reselection*2). This would give a value range from 0-14 seconds.

Proposal 2: The recommendation would be to use a TsteerWLAN timer value in the range of 0-14 seconds.

C) UE mobility related to AP (including Mobile AP)
The UE mobility is defined in 3GPP and related to number of cell reselections during a certain time period. This does not really give a very exact estimation. 
Though, the UE mobility is not only related to the 3GPP networks and its base stations, but it is also related to WLAN AP´s. This mobility can be caused by that the UE is moving relatively a stationary WLAN AP, but may also be caused by mobile WLAN AP which may be deployed in a bus or a train, which is moving relatively to a UE that is stationary. 
Or there might be a situation where both the UE and WLAN AP are mobile and that the UE in this case might be stationary relatively to the WLAN AP, e.g. when both the UE and the WLAN AP is placed in the same moving vehicle. 
This means that the UE might be mobile related to the 3GPP network, but stationary related to the WLAN AP. 
We believe that for UE´s in high or medium mobility state, and if the UE is relatively stationary towards the WLAN AP, it should be clarified that 
1) The UE is allowed to report WLAN identifiers when considered to be relatively stationary related to some WLAN AP´s.

We believe that the UE itself is best suited to estimate is mobility with different techniques and to determine whether traffic offload to WLAN or not is applicable or reasonable, which means as a potential alternative to a 3GPP defined WLAN mobility level, the UE might with other means determine whether it is suitable to select a WLAN AP. I.e. other methods do exist in order to obtain the UE speed and direction.

Proposal 3: It should be clarified that, for a UE in high or medium mobility state, the UE may report criteria’s for WLAN offload, if the UE regards the WLAN AP suitable to select.

Additionally as a standardized solution to proposal 3, we propose to alternatively introduce also a parameter, WLANmobilitylevel for the UE mobility related to the WLAN AP, see [4].
We believe that for UE´s in high or medium mobility state, and if the UE is relatively stationary towards the WLAN AP, it should be clarified that 
1) The UE is allowed to report WLAN identifiers when considered to be relatively stationary related to some WLAN AP´s.

Where WLAN low mobility could be described e.g. in 36.304 as;

5.6.x UE mobility related to WLAN AP
Besides the mobility states (Normal, Medium and High) defined related to the LTE network, the UE may have a mobility level related to specific WLAN AP´s or BSSID.
The WLAN low mobility level is applicable if the parameter (NwlanMobility ) is sent in the system information broadcast of the serving cell.
WLAN mobility level detection:
Low-mobility level criteria
· If the rules for traffic steering to WLAN are fulfilled for more than N periods (Nwlanmobility)) the UE may be consided to be in Low mobility level.
NwlanMobility 
This specifies the number of TsteeringWLAN periods, where a period corresponds to the timer value.

Proposal 4: as a standardized solution to proposal 3, the UE may report criterias for WLAN offload, if the UE fulfils WLAN low mobility level criteria according to 3GPP definition.

3	Conclusion
In this contribution we have presented a number of capabilities which we propose to initially be discussed, and if found appropriate to be included in the relevant specifications listed above. The more relevant areas might be area 2 above, whether ANDSF or RAN rules are supported, and area 4 and 5 related to WLAN radio and backhaul parameters.

Proposal 1: Clarify that the UE is not mandated to report any WLAN identifiers that fulfils criteria’s for WLAN offload, when being in high or medium mobility state.

Proposal 2: The recommendation would be to use a TsteerWLAN timer value in the range of upto14 seconds.

Proposal 3: It should be clarified that, for a UE in high or medium mobility state, the UE may report criteria’s for WLAN offload, if the UE regards the WLAN AP suitable to select.

Proposal 4: as a standardized solution to proposal 3, the UE may report criteria’s for WLAN offload, if the UE fulfils WLAN low mobility level criteria according to 3GPP definition.

And to include the above clarification in 36.304 and 25.304 if found appropriate, and updates to 36.331 and 25.331 if proposal 2 and 4 are accepted.
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