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1
Introduction

During the RAN476bis meeting in Sophia Antipolis the WF on on LTE-WLAN RRM requirements [R4-156630] was agreed. The WF stated:

· The Beacon RSSI measurement period is required in order to define Beacon RSSI measurement reporting requirements corresponding to RAN2 measurement reporting procedures (see last slide).

· The tentative Beacon RSSI measurement period is 5 seconds.
And two LSs [1, 2] were sent. In this paper, we go a step further into WLAN measurements and open issues related to the availability of such measurements and their usage in 3GPP.
2
Discussion
When discussing WLAN measurements for use in LTE- WLAN IO it is important to keep in mind that, this is a new feature both in 3GPP and in WLAN.
When discussing the requirements related to WLAN measurements it would be good first to have some basic understanding about the WLAN and how measurements might be available on WLAN side. In WLAN, there is active and passive search. Active search is based on UE probing after which the WLAN AP replies. Passive search is based on WLAN AP beacons.
Currently UEs are often using active search. This means that the UE will send a probe after which receiving WLAN APs will respond. Based on this response(s) the device can pick the best WLAN AP be used. A WLAN AP should continuously transmit beacon signals approximately every 100ms and UE can use such beacons to perform passive monitoring e.g. in order to get periodic measurements without active probing. 
Observation 1: Beacon signal is available on WLAN side every 100ms.

For the WLAN AP there is no power saving as such (i.e. longer periods where nothing is transmitted from the AP is not allowed). On the UE side there is possibility to apply power savings of flexible lengths. Longest possible power saving period is infinite. Before entering a power save mode, the UE will inform the WLAN AP. In a similar manner, the UE will inform the AP when it returns from power save mode (when it is active again).
Observation 2: UE power save mode can be entered and WLAN AP is informed when the UE enters and leaves power save mode.

Own channel measurements are understood to be straightforward and would not lead to break in communication. Measurements of other channels than own channel are more complicated in the sense of time required to perform the measurements and the UE not being available on serving channel while performing non-serving channel measurements (e.g. for about 100ms).
Observation 3: Serving channel measurements could be available every 100ms if the UE is not in power save mode.

Observation 4: Non-serving channel measurements might lead to delay in serving channel measurements.

When a UE enters power save mode and when it leaves the power save mode is currently up to the UE specific implementation. Exactly how this is applied and implemented will impact the potential availability of measurements from WLAN for use as triggering quantity in 3GPP. Additionally it is unclear if there are any requirements in WLAN concerning minimum measurement periodicity. Minimum availability of WLAN RSSI might impact the RAN4 work (but this open issue is pending answers to the LSs sent in last meeting).
Observation 5: As device WLAN power saving is under UE control this could have direct impact on WLAN RSSI measurement availability as triggering quantity.

Simplest and easiest approach for RAN4 would of course be if it was known exactly when and with which periodicity WLAN measurements could be expected. This would make alignment with existing RAN4 requirements straight forward. 

However, as the UE power savings is under UE control and potentially optimized in different ways in different implementations reaching common behaviour among different implementations could be difficult. On the other hand, it would be beneficial to find a good common approach such that it is possible to get the most benefits from introducing the LTE-WLAN IO feature. 

It seems that a compromise in which the UE WLAN power consumption is taken into use as well as the networks need for information and reliable measurements would need to be considered. As the WLAN RSSI is intended to be used as a triggering quantity for RRC reporting it seems important that the WLAN RSSI has some accuracy as well as ensured time averaging in order to ensure that reporting is not triggered based on single WLAN measurement samples.
Observation 6: In order not to trigger RSSI reporting based on single WLAN measurement some time averaging should be ensured.

Proposal: Time averaging is introduced to WLAN RSSI measurements.
3
Conclusions

In this contribution, we have presented our views on what we see can be observed related to possible WLAN measurement behaviour. As many of the WLAN measurements is left for implementation this opens for a level of uncertainty regarding using the WLAN RSSI measurements – e.g. as triggering quantity for measurement reporting. We have observed:
Observation 1: Beacon signal is available on WLAN side every 100ms.

Observation 2: UE power save mode can be entered and WLAN AP is informed when the UE enters and leaves power save mode.

Observation 3: Serving channel measurements could be available every 100ms if the UE is not in power save mode.

Observation 4: Non-serving channel measurements might lead to delay in serving channel measurements.

Observation 5: As device WLAN power saving is under UE control this could have direct impact on WLAN RSSI measurement availability as triggering quantity.

Observation 6: In order not to trigger RSSI reporting based on single WLAN measurement some time averaging should be ensured.
Based on the observations and discussion we propose:

Proposal: Time averaging is introduced to WLAN RSSI measurements.
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