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1 Introduction

In [1] we present how WLAN measurements should be done for the sake of WLAN aggregation and interworking. Something which needs to be discussed related to WLAN measurements, which may not be tightly related to how the measurements are done and the configuration of them, is Layer-3 filtering. We discuss Layer-3 filtering here.

2 Discussion

According to the measurement model in current specifications, PHY sends measurement samples to RRC which applies Layer 3 filtering and uses the filtered values when evaluating the measurement events and when reporting to the eNB. This applies for both to LTE measurements (RSRP/RSRQ) as well as for inter-RAT measurements. For example, for CDMA2000 measurements then the CDMA2000-PHY sends samples to the RRC layer in LTE. At least this is how the specification is modelled; of course a UE vendor is free to implement it in another way as long as the UE behaviour is according to the specification and it fulfils the requirements.
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The purpose of layer 3-filtering is to avoid that a temporary spike/drop in e.g. signal strength will trigger a measurement event and also the reported values are the effect of long term trends. This need applies also to WLAN RSSI and hence Layer 3-filtering should be done also for such measurements.
However the other WLAN metrics used in this feature (channel utilization and backhaul rate) are signalled to the UE from the AP. According to the 802.11 PHY/MAC specification, the channel utilization is already an averaged value and the backhaul rates are likely not changing often, hence these metrics should not be further filtered by RRC.

Proposal 1 Layer-3 filtering is applied to WLAN RSSI measurements, but not channel utilization and backhaul rates.
It was proposed during email discussion [91#27] that neither layer-3 filtering nor Time-to-trigger because "It is difficult to introduce a TTT since, unlike LTE, how often the measurements can happen in WLAN is not known to the eNB". However this is not a valid argument since already today in LTE the sampling rate used by the UE is not specified, rather it is only used as a model that a sampling rate of 200 ms is assumed. 

I.e. how often the samples are provided from the WLAN PHY may differ depending on the implementation but as the WLAN Beacon RSSI is measured on the beacon it may be in the order of once per 100 ms. For LTE, to handle that different UEs may use different sampling rates the a model was adopted wherein RRC was written assuming a certain periodicity (200 ms) but PHY may use another periodicity as long as the requirements defined by RAN4 was fulfilled. It is clarified with a node in RRC:
NOTE 4:
The filter input rate is implementation dependent, to fulfil the performance requirements set in [16]. For further details about the physical layer measurements, see TS 36.133 [16].

When RAN4 later defines requirements for the WLAN measurements they will define accuracies which the UE should fulfil when performing measurements and hence the same model could be applied also for WLAN measurements.

Proposal 2 Similar to other measurements, RRC assumes a certain sampling rate but the UE may use another sampling rate as long as RAN4 requirements are fulfilled.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
Layer-3 filtering is applied to WLAN RSSI measurements, but not channel utilization and backhaul rates.
Proposal 2
Similar to other measurements, RRC assumes a certain sampling rate but the UE may use another sampling rate as long as RAN4 requirements are fulfilled.
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