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1 Introduction

The following design targets were described in 3GPP TR 36.889.
	-
A single global solution framework allowing compliance with any regional regulatory requirements

A single global solution framework for LAA should be defined to ensure that LAA can be operated according to any regional regulatory requirements. Furthermore, LAA design should provide sufficient configurability to enable efficient operation in different geographical regions. 

-
Effective and fair coexistence with Wi-Fi.


The LAA design should target fair coexistence with existing Wi-Fi networks to not impact Wi-Fi services more than an additional Wi-Fi network on the same carrier, with respect to throughput and latency.
-
Effective and fair coexistence among LAA networks deployed by different operators


The LAA design should target fair coexistence among LAA networks deployed by different operators so that the LAA networks can achieve comparable performance, with respect to throughput and latency.


For effective coexistence, the channel with low congestion should be selected as an operation channel in the channel selection point of view. And for fair coexistence, the contention window size in the LBT procedure should be adjusted based on the channel congestion. So the channel congestion information is very important for effective and fair coexistence. This contribution discusses on the congestion measurement for LAA.
2 Discussion on congestion measurement for LAA
In the licensed band, there is a single operator and most measurements in LTE system are performed based on the operator’s own signals. But there are multiple operators in the unlicensed band. And to measure the congestion of the channel, it is need to measure the channel even when there are no signals from serving eNB.  

Although to measure the RSRP or the RSRQ of the signal sent by the other operator is challenging, the RSSI can be measured easily. And RSSI can be used to discriminate whether the channel is occupied or not. So the RSSI is good material to estimate the channel congestion.

A single RSSI report might not give meaningful information about the channel congestion. But if RSSI reports are accumulated, the statistical characteristic of the channel can be obtained. This history of the RSSI in a channel can be used to estimate the congestion of the channel. 

There are two options to get the history of the RSSI of a channel. One is that the eNB configures UEs to report the RSSI of a channel periodically and the eNB accumulates the RSSI by itself. The eNB can get the raw RSSI information of a channel and obtain the useful information from that after post-processing. But the frequent RSSI report will lead to considerable power consumption of UEs. Besides, this will increase the control overhead of the LAA system. 

The other is that UEs abstract the RSSI history and represent it into a single value. For example, the eNB can determine the RSSI threshold and the measurement period. Then the UE measure the portion of the time when the measured RSSI is greater than RSSI threshold during the measurement period as shown Figure 1. The UE is needed to report a single value that represents the statistical characteristic during the measurement period. This will decrease the signalling overhead dramatically compared with the first option. From this value, the eNB can get the abstracted RSSI history of the channel. This is an example and we should further discuss how to represent the RSSI history into a single or several values to get more useful channel congestion information.
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Figure 1 – Abstracted RSSI history report at UE

Proposal1: We should consider to measure the RSSI where there is no signal of the serving eNB.

Proposal2: We should discuss how to represent the RSSI history measured at UE into a channel congestion metric.

3 Conclusion
In this contribution, we discussed on LAA congestion measurement and provide following proposals.
Proposal1: We should consider to measure the RSSI where there is no signal of the serving eNB.

Proposal2: We should discuss how to represent the RSSI history measured at UE into a channel congestion metric.
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