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1 Introduction

During the WLAN/3GPP Radio interworking study item, how WLAN signal measurements should be considered was discussed. In this paper we discuss the available WLAN signal measurements.
2 Discussion

Some initial discussions about how WLAN signal measurements should be considered were made at RAN2#83bis and it was agreed that the measurement accuracy of WLAN measurements should be considered when designing the WLAN/3GPP Radio interworking feature.
2.1 Motivation for WLAN signal related thresholds
One problem in networks today is that UEs apply a so called “WLAN if coverage” mobility strategy in which a UE connects to and steers all data traffic to WLAN as soon as it detects the WLAN. This leads to UEs connecting to WLAN even though the received signal is weak, which then results in poor user experience. To avoid this situation, the measured WLAN signal should be considered, enabling the UE to connect to a WLAN only when certain signal conditions are fulfilled.
In the study item phase, discussions were made regarding which WLAN signal metrics should be considered, for example RCPI, RSSI and RSNI. Below we discuss these different metrics.

To ensure that the UE behaviour is predictable and testable, the RAN should signal the WLAN signal related threshold to the UEs and hence avoid situations where different UEs have different interpretations of when a WLAN is good enough to connect to or not. 
2.2 RCPI
WLAN RCPI is a measure of the received WLAN signal power over the data part of a received frame. According to IEEE specification the RCPI has an accuracy requirement of ± 5 dB (see [2]):
	From IEEE MAC/PHY specification [2]:

RCPI shall equal the received RF power within an accuracy of ±5 dB (95% confidence interval) within the specified dynamic range of the receiver. The received RF power shall be determined assuming a receiver noise equivalent bandwidth equal to the channel bandwidth multiplied by 1.1.



The accuracy requirements for the LTE equivalent to RCPI, i.e. RSRP, are specified in TS 36.133. One can see that the absolute accuracy requirements in LTE are similar to those for WLAN RCPI. 

Observation 1 WLAN RCPI has accuracy requirements similar to those of RSRP in LTE and therefore has sufficient accuracy to be used in the WLAN/3GPP Radio interworking feature.

2.3 RSSI

RSSI is another measure of received WLAN signal strength which is measured on both the data part and the preamble of the received frame. There is no measurement accuracies specified in IEEE specifications for RSSI. In [1], analysis was made on how three well-known WLAN chipset vendors performed w.r.t. RSSI measurements and it was shown that the chipsets had a deviation of ± 2.5 dB for RSSI values below - 40 dBm. A spread of ± 2.5 dB can be considered accurate enough for the purposes of this feature.
Observation 2 According to [1], chipsets from major WLAN chipset vendors have WLAN RSSI measurement performances similar to those of RSRP in LTE and therefore has sufficient accuracy to be used in the WLAN/3GPP Radio interworking feature.

2.4 RSNI

Another possible WLAN metric to consider is RSNI which is a measure of SINR in WLAN. RSNI is calculated as RCPI minus ANPI, where ANPI is a measure of noise plus interference which also (like RCPI) has an accuracy requirement of ± 5 dB:
	From IEEE MAC/PHY specification [2]:

ANPI power is defined in dBm using the same accuracy as defined for RCPI.



3 Conclusion

In this contribution we have looked at three WLAN signal related measurements for which the RAN can provide thresholds to the UEs, namely RCPI, RSSI and RSNI.

As RCPI and RSSI are both WLAN signal strength measurements, which are only measured in slightly different ways, it may not be necessary to use both these measurements in the WLAN/3GPP Radio interworking feature. Since there are specified measurement accuracies for RCPI, we suggest that RCPI should be used in the WLAN availability evaluation criterion and an RCPI threshold should be provided from the RAN to the UE for this measurement. 

Proposal 1 The WLAN availability evaluation criterion should include thresholds for RCPI.
To align with the 3GPP mobility mechanism it would it would also be possible to include support for RSNI measurement considerations in the WLAN availability evaluation criterion and RAN provided thresholds for RSNI.
Proposal 2 The WLAN availability evaluation criterion should include thresholds for RSNI.
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