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1 Introduction

For the WI LTE-WLAN Radio Level Integration, part of the goal is to do enhancements for RAN assisted WLAN interworking feature. In this document we discuss how the UE shall handle the dedicated RAN assistance parameters when moving from IDLE to CONNECTED mode and upon cell reselection as well as using separate timers for TsteeringWLAN when going from WLAN and to WLAN.
2 Discussion
2.1 Parameter handling when entering RRC CONNECTED

During Rel-12 it was discussed whether the UE shall keep or release the RAN assistance parameters when moving from IDLE to CONNECTED mode.

It has been agreed that higher layers should indicate to the UE which traffic should be offloaded and which traffic shall be kept in LTE. One possible scenario is that a subset of the UE’s traffic is offloaded to WLAN while some traffic is kept in LTE. If for example the operator is applying the “offloadability indications” sent from MME, a likely configuration is as the figure below where the IMS-PDN connection is kept in LTE while the Internet-PDN is offloaded to WLAN.
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Figure 1: Common offloading configuration example.
With this configuration the UE will move from IDLE to CONNECTED each time the IMS PDN becomes active, e.g. every time a UE receives/makes a VoLTE call or similar. If the UE where to discard the dedicated parameters upon transitioning to CONNECTED, the UE would start applying the broadcasted RAN assistance parameters and these parameters are likely different from the dedicated parameters the UE was using (as otherwise there would not be any point of giving the UE those dedicated parameters in the first place). We assume that the most likely scenario is that the UE has received dedicated RAN assistance parameters which are offloading more “aggressively” than the broadcast parameter. Hence, if the UE discards the dedicated parameters it would start to apply the less aggressive broadcast parameters and hence steer all traffic back to LTE (including the internet traffic). And this is likely not preferable for several reasons:

· Interruptions may be created due to the additional steering

· The eNB would, when the internet traffic is steered back to LTE, realize that the UE should be offloaded to WLAN and hence another traffic steering command (e.g. new thresholds) needs to be issued.

· When the UE later steer back to WLAN the UE may be required to again perform authentication, etc. which creates unnecessary signalling and delay.

The above problem will occur more frequently if NBIFOM is applied since in that case it may be so that e.g. internet browsing traffic is kept in LTE while video streaming is offloaded to WLAN and in that case the UE will transition between IDLE and CONNECTED very often due to the bursty nature of the internet traffic.
Observation 1 If the UE discards dedicated RAN assistance parameters when moving from IDLE to CONNECTED the UE may often unnecessary steer between WLAN and LTE.
One of the goals of the WI is to provide more operator control and hence it would not be suitable that the UE is performing autonomous decisions, i.e. it is not suitable that the UE performs release of the parameters by itself without indications from the network. Therefore we propose that the eNB should have the possibility to configure the UE to keep dedicated thresholds when transitioning from IDLE to CONNECTED.
Proposal 1 If configured to do so, the UE keeps dedicated thresholds when transitioning from IDLE to CONNECTED.
2.2 Parameter handling at cell reselection
Another scenario which was discussed in Rel-12 was whether the UE shall keep or release dedicated RAN assistance parameters when doing cell reselection.
An argument for keeping the parameters was that some companies thought that the current cell shall always be the cell which provides to the UE the dedicated RAN assistance parameters. While this may be the most common behaviour it is not always the case. For example, already since Rel-8 the UE keeps the dedicated priorities used for cell reselection when doing cell reselection.

To discard the dedicated RAN assistance parameters at cell reselection has its drawbacks though as was discussed in Rel-12, namely that it creates unnecessary traffic steering from WLAN to LTE. Consider the office scenario shown in Figure 2. A UE is in an office in a building where WLAN is deployed. The UE is generating a lot of load in Cell B and therefore Cell B decides to provide RAN assistance parameters to the UE so that it offloads its traffic to WLAN. Since the UE’s traffic is now going through WLAN the UE becomes inactive in LTE and is therefore sent to IDLE mode in E-UTRAN. The UE may be instructed by Cell B also to maintain the RAN assistance parameters for a time T, e.g. T350 is set to 30 minutes.

However, then the UE moves out of the office towards a kitchen area and on the way there the UE performs a cell reselection to LTE Cell A. If the UE discards the RAN assistance parameters, the UE would start applying the broadcast RAN assistance parameters in Cell A, even though the 30 minutes has not yet passed. Due to applying the broadcasted RAN assistance parameters, the UE would likely move the traffic back to LTE (ping) after which Cell A would likely again steer the UE back to WLAN (pong). The same would happen when the UE later moves back in to the office.
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Ping-ponging will result in both service interruption and additional signalling and hence will hurt user experience and system performance and consume UE battery power. We therefore propose that the eNB should have the possibility to configure the UE to keep dedicated thresholds at cell reselection:

Proposal 2 If configured to do so, the UE keeps dedicated thresholds at cell reselection.

2.3 Avoidance of unnecessary traffic steering for moving UEs

Something which has been discussed several times for the WLAN interworking feature is how to handle moving UEs. An example of the moving UE scenario is shown in the figure below: A UE of speed 3 km/h is moving through a WLAN with 100 meter diameter coverage. When entering the coverage (or rather where the RAN rule is fulfilled) the UE starts the timer TSteeringWLAN and when it expires the UE steers to WLAN. In this case the UE would however exit the WLAN coverage shortly after. When the UE has exited the coverage the UE would start the timer and wait again 7 seconds before steering back to LTE. So not only is an unnecessary steering to WLAN made, but also the UE may even be out of service before the steering back to LTE has happened.
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As can be seen the UE would steer between WLAN and LTE unnecessarily which could cause interruptions. To address this it has for example been proposed to; 1) apply the MSE (mobility state estimation) or 2) stopping traffic steering if the UE has no ongoing data.

Applying the MSE (as in 1) has the drawback that the accuracy of the MSE is not accurate enough to capture e.g. a user walking along the street passing cafés with WLAN. To stop traffic steering when the UE has no ongoing data (as in 2) does of course not address the case when there is data traffic ongoing. Other drawbacks have also been identified. We think we should address the issue in all scenarios, and hence neither (1) nor (2) are suitable.

We believe that the simplest way to address the moving UE scenario is to make the UE steer to WLAN only when the UE has been in WLAN for a long time (which makes it more likely that the UE will be in WLAN coverage for a long time). However, the UE should steer from WLAN to LTE quickly (without waiting) to avoid service interruptions. To achieve this we need to have longer timer value for steering from LTE to WLAN. And to avoid the out of service time when steering from WLAN to LTE, we need to have shorter values. Hence we must have separate timer values for steering from WLAN to LTE and from LTE to WLAN. 

While we do not have a strong opinion on the exact values which should be supported we assume 120 seconds should be sufficient which corresponds to roughly 3 km/h.

Proposal 3 The UE maintains two separate timer values for steering from LTE to WLAN and from WLAN to LTE.

Proposal 4 The timer value for steering from LTE to WLAN is extended to 120 seconds.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
If configured to do so, the UE keeps dedicated thresholds when transitioning from IDLE to CONNECTED.
Proposal 2
If configured to do so, the UE keeps dedicated thresholds at cell reselection.
Proposal 3
The UE maintains two separate timer values for steering from LTE to WLAN and from WLAN to LTE.
Proposal 4
The timer value for steering from LTE to WLAN is extended to 120 seconds.


Figure � SEQ Figure \* ARABIC �2�: Office scenario.









1/5


[image: image4.png]317 03549918 IN
saJidxa Jawi]

suels Jawi]

NVIM 01s1931s IN
saJidxa Jawi]

suels Jawi]

WLAN coverag

<~ 100m ——



[image: image5.png]((g))

Cell A

CellB

((g))



