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Introduction
3GPP studied the use of unlicensed spectrum in combination with licensed spectrum, of which outcome is captured in TR 36.889 [1]. One of the required functionalities for an LAA system identified during the study is radio resource management (RRM) measurements including cell identification that enable mobility between SCells and robust operation in the unlicensed band. 
In this contribution, we introduce new RRM measurement to LAA that can help eNB detect the hidden node problem and select good operating channel(s).
New RRM measurements
[bookmark: _GoBack]RSRP/RSRQ typically provides useful information to eNB, helping configure, activate, de-configure cells. In LAA, due to the nature of medium sharing among different RATs and different LAA operators, RSRP/RSRQ may not be sufficient to deliver all information for channel selection and cell configuration/de-configuration. For instance, in LAA without hidden nodes the SINR experienced by data transmission can be high due to LBT operation (i.e., transmitting only when the channel is not occupied) while RSRQ could be much lower than the actual data SINR if the RSRQ is measured via a DRS colliding with DRSs’ from other cells (depending on details of DRS transmission design). Similarly, the information from the conventional RSSI may be also limited since it is measured via the LTE (or LAA) signals that cannot reflect the interference outside of the LAA burst that may be more useful for the channel selection. To address such problems, we propose the following new measurements. 
1) Average received signal power outside of the signal of interest 
· For the serving carrier
· Received signal power averaged over the interval excluding the LAA signal from the serving cell, where the interval can be configured by eNB.
· For non-serving carrier(s)
· Received signal power averaged over the interval excluding DRS, where the interval can be configured by eNB
2) Busy portion  A fraction of time when the channel is ‘busy’, i.e., ED outcome > a threshold that can be configured by eNB.
3) Wi-Fi measurements (can be obtained from Wi-Fi beacon)
· A list of detected APs and received signal power (similar to RSRP) from each Wi-Fi AP
· Channel utilization for each detected AP



Figure 1. Illustration of why average received signal power is not sufficient for channel selection


Figure 1 illustrates why average received signal power is not sufficient for channel selection, where it is assumed that the average received signal power is the same between Case 1 and Case 2. In Case 1, the channel can be still useful as long as LBT works, while the channel is not available at all in Case 2 since the channel will be declared to be busy (i.e., ED output > CCA threshold) all the time. In such as cases, ‘busy portion’ can be useful to differentiate different interference environments. Furthermore, the ‘busy portion’ can be used to detect the hidden node problem, e.g., eNB can compare the ‘busy portion’ reported by UE with its own measurements outcome.
Conclusion
In this contribution, we have discussed limitations of the existing RSRP/RSRQ/RSSI measurements to be used for LAA channel selection and detection of the hidden node problem that are crucial for operations in unlicensed spectrum. Based on the discussion, we propose to introduce the following RRM measurements to LAA.

Proposed new RRM measurements

1) Average received signal power outside of the signal of interest 
· For the serving carrier
· Received signal power averaged over the interval excluding the LAA signal from the serving cell, where the interval can be configured by eNB
· For non-serving carrier(s)
· Received signal power averaged over the interval excluding DRS, where the interval can be configured by eNB
2) Busy portion  A fraction of time when the channel is ‘busy’, i.e., ED outcome > a threshold that can be configured by eNB.
3) Wi-Fi measurements (can be obtained from beacon)
· A list of detected APs and received signal power (similar to RSRP) from each Wi-Fi AP
· Channel utilization for each detected AP
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