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1 Introduction

As captured in the LAA TR [1], for the purpose of detecting hidden node in channel selection, UE reporting of RSSI measurements to the eNB is considered useful, and the eNB can indicate which carrier(s) the UE should report RSSI for. Furthermore in RAN1 #82 meeting, it was agreed that [2]
· For the UE reporting RSSI measurement in the unlicensed carrier, the timing where the UE may perform RSSI measurement should be indicated to the UE
· FFS: RSSI is measured from all OFDM symbols of the measurement period where the UE performs RSSI measurement 
· The RSSI measurement timing configuration may be independently configured from the DMTC
· Note that RSSI is different from the existing RSSI
· FFS averaging granularity
· FFS additional RSSI measurement gap
In this contribution, further discussion for the RSSI measurements is provided. To differentiate from normal RSSI measurement which is used to derive the normal RSRQ, the terminology of RSSI-like measurements is used. 
2 Discussion
One purpose of RSSI-like measurement is to reflect the load condition around UE. Furthermore since the timing where the UE may perform RSSI-like measurement will be indicated to the UE as agreed in last meeting, the eNB and UE could measure RSSI-like at the same time so that the hidden node can be identified if eNB detects no or small interference while UE senses large energy. 

When there is no DRS transmission on the carrier, RSSI-like measurement is useful to assist eNB to choose the appropriate operating carriers jointly considering load and hidden nodes situation.
When there is DRS transmission on the carrier, RSSI-like measurement can also be useful. For example, RSSI-like measurement during the OFF duration of the serving cell can provide load condition information on the carrier, which enables eNB performs fair comparison between the carriers with DRS transmission and without DRS transmission for carrier selection. 

According to the above analysis, it can be deduced that the RSSI-like measurement is beneficial not only for the carrier where DRS has not been transmitted but also for the carrier where DRS has been transmitted. Therefore the following proposal is obtained.
Proposal 1: the RSSI-like measurement should be supported for the carriers with and without DRS transmission for proper carrier selection. 
In what follows, other issues related to RSSI-like measurements are discussed.
RSSI-like measurement resource
In this contribution, the indicated timing where the UE may perform RSSI-like measurement is called the measurement period. 
For the carrier without DRS transmission, the measurement period where the UE perform RSSI-like measurement is indicated to UEs. Since the measurement period is selected and configured by the network and the serving cell does not start transmission during this measurement period, it would be natural that RSSI-like measurement can be measured from all OFDM symbols during the measurement period. 
On the other side, for the carrier with DRS transmission, the measurement period configuration can reuse DMTC configuration so that no additional signalling is needed to indicate the measurement period. In this case, RSSI-like measurement can be measured from all OFDM symbols without data/DRS transmission during DMTC. For example, during DMTC, if UE does not detect DRS of the serving cell, the candidate DRS occasion can be used for RSSI-like measurement. 
In frequency domain, in order to reflect load condition over the entire operating carriers, the measurement bandwidth would be better to cover the whole bandwidth of the measured carriers.
Proposal 2: for RSSI-like measurement resource
· in time domain, 
· for the carrier without DRS transmission, the measurement period where the UE may perform RSSI-like measurement is indicated to the UE
· RSSI-like measurement can be measured from all OFDM symbols during the measurement period.
· For the carrier with DRS transmission, reusing DMTC as the measurement period for RSSI-like measurement. 
· RSSI-like measurement can be measured from all OFDM symbols during DMTC without data/DRS transmission.
· In frequency domain, the measurement bandwidth would be better to cover the whole bandwidth of the measured carriers.

RSSI-like measurement averaging granularity

In this contribution, the measurement averaging granularity is called the measurement sampling interval. The RSSI-like measurements are measured with certain measurement samplings. The measurement sampling interval would impact the power consumption and measurement accuracy, e.g. longer measurement sampling interval saves power consumption but decreases the measurement accuracy, and vice versa. The measurement sampling interval could be left for UE implementation however it may be better to be configurable so that the network could balance the power consumption and measurement accuracy. For hidden node detection, the RSSI-like measurement averaging granularity may also need to be indicated to UE so that the measurements of eNB and UE can be compared. 
Proposal 3: the RSSI-like measurement averaging granularity may be indicated to UE.

RSSI-like measurement gap
From the design complexity point of view, additional RSSI measurement gap may not be needed. That means the existing measurement gap configuration can be reused to support inter-frequency RSSI-like measurement. Furthermore, in order to assist RSSI-like measurement, it would be preferable to include RSSI-like measurement gap in the configured measurement period (i.e. the indicated timing where the UE may perform RSSI-like measurement).
Proposal 4: reusing the existing measurement gap configuration to support RSSI-like measurement. 
3 Conclusion

In this contribution, further considerations and analysis on RSSI-like measurement are discussed.  According to these discussions, proposals are listed as following: 
Proposal 1: the RSSI-like measurement should be supported for the carriers with and without DRS transmission for proper carrier selection. 

Proposal 2: for RSSI-like measurement resource

· in time domain, 

· for the carrier without DRS transmission, the measurement period where the UE may perform RSSI-like measurement is indicated to the UE
· RSSI-like measurement can be measured from all OFDM symbols during the measurement period.
· For the carrier with DRS transmission, reusing DMTC as the measurement period for RSSI-like measurement. 
· RSSI-like measurement can be measured from all OFDM symbols during DMTC without data/DRS transmission.
· In frequency domain, the measurement bandwidth would be better to cover the whole bandwidth of the measured carriers.

Proposal 3: the RSSI-like measurement averaging granularity may be indicated to UE.

Proposal 4: reusing the existing measurement gap configuration to support RSSI-like measurement.
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