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Discussion
1 Introduction

At the end of SI phase of this WI, we concluded that 
For the purpose of detecting hidden node in channel selection UE reporting of RSSI measurements to the eNB is considered useful.

In this contribution we discuss further detail of the RSSI measurement for hidden node detection and channel selection in unlicensed frequency.
2 Discussion
2.1 RSSI measurement for Hidden node detection

Since unlicensed frequency is usually a time-division channel, RSSI measurement results can be quite different depending on whether LTE cell is transmitting or not as follows:

· Condition1: When LTE cell transmits data (transmission period), RSSI comprises

· Signal from LTE cell +

· Interference from hidden node 

· Condition2: When LTE cell doesn’t transmit any data (silence period), RSSI comprises
· Interference from hidden node +

· Interference from exposed node
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Figure 1 Silence period of LTE LAA cell
In silence period, UE receives interference from not only hidden node but also exposed node and it cannot distinguish between the two kinds of interference. So even though the RSSI measured by UE during silence period is so strong, that alone cannot assure there is a hidden node. 
During eNB keeps silence, the eNB also can measure the RSSI. The RSSI measured by eNB will include only interference from exposed nodes because the hidden node is invisible from eNB. But the eNB will be affected by another kind of exposed node, i.e. exposed node` in Figure 1. The exposed node` is hidden node from UE perspective. So, even though the hidden node exists, the RSSI measured by eNB may higher than the RSSI measured by UE. Therefore, it will be not easy to detect the hidden node by comparing RSSI measured by UE with RSSI measured by eNB.
In conclusion, the RSSI result measured by UE/eNB during silence period of LTE cell is useless for hidden node detection. For the same reason, the RSSI measurement without any restriction in measurement period is also useless. 
Only RSSI measured during LAA cell`s transmission period is meaningful for hidden node detection. When LAA cell performs data transmission, exposed nodes become silent. The RSSI measured by UE during transmission period comprises only received signal from LAA cell and interference from hidden node. So by comparing RSSI and serving cell RSRP, eNB can suppose whether there is some hidden node. Therefore, to detect hidden node based on RSSI measurement, eNB should be able to acquire the RSSI measured only during LAA cell`s transmission period.
Conclusion 1  For the purpose of hidden node interference measure, RSSI measurement should be done only during LAA cell’s transmission period.
This means that in order to use RSSI measurement for hidden node detection, the UE needs to exactly know the transmission period of LAA cell. However, even though DRS is designed to enable the one shot detection, this is impossible because the DRS is not always transmitted throughout the transmission period.

Conclusion 2  UE cannot distinguish between the LAA cell`s transmission period and silence period by itself.

From Conclusion 1 and 2,

Proposal 1      In order to use RSSI measurement for hidden node detection, network should explicitly inform UE of LAA cell`s transmission period.

2.2 RSSI measurement for channel selection

For unlicensed frequencies where there is no activated LAA cell UE performs RSSI measurement to select the best channel and activates LAA cell on that channel. Since there is no LAA cell, the RSSI measured on such frequencies will indicate overall interference of the frequency. The overall interference includes not only interference from potential hidden node but also interference from potential exposed node. However, there is no way to distinguish them before LAA cell transmits some data. 
As condition of the best channel for LLA cell following two can be considered:

· There are fewer competitor nodes (in terms of LBT) on the channel. 

· There is no (little) hidden node after LBT success on the channel.
There may be more potential exposed node than hidden node on some channel while there are more potential hidden nodes than exposed node on other channel. So, simple comparison of measured RSSI, i.e. the lower RSSI, the better channel, seems somewhat inaccurate.

Therefore, how to compare properly the frequencies where there is no DRS should be more studied.
Proposal 2      Simple comparison of RSSI among unlicensed frequencies would be somewhat unsuitable for channel selection, and how to compare properly the frequencies where there is no DRS should be more studied.
3 Conclusion
In this contribution, we discuss RSSI measurement for hidden node detection and channel selection, and made following conclusions and proposals.
Conclusion 1  For the purpose of hidden node interference measure, RSSI measurement should be done only during LAA cell’s transmission period.
Conclusion 2  UE cannot distinguish between the LAA cell`s transmission period and silence period by itself.

Proposal 1      In order to use RSSI measurement for hidden node detection, network should explicitly inform UE of LAA cell`s transmission period.

Proposal 2      Simple comparison of RSSI among unlicensed frequencies would be somewhat unsuitable for channel selection, and how to compare properly the frequencies where there is no DRS should be more studied.
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