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1 Introduction
In RAN1#82 meeting, RSSI measurement for LAA was discussed and the following agreements were made [1]:
Agreements:
· 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, we provide our views on RSSI measurements in LAA for support of carrier selection and hidden node detection.
2. Discussion
In this contribution, two types of RSSI measurement are discussed for the purpose of carrier selection and hidden node detection.
Type 1 RSSI measurement:
In LAA, better coexistence with other unlicensed spectrum deployments is achieved when low interference carriers are selected. Since the load condition of a carrier can be better reflected when the serving eNB is not transmitting on it, and RSSI measurements can be done regardless of whether DRS is present or not, eNB should indicate to UE the timing and the set of carriers on which it is not transmitting for RSSI measurements. The indicated carriers may include carriers that are not aggregated by UE and the indicated timing may not be within the DMTC window, hence additional measurement gap may be needed for RSSI measurements depending on UE capability.
Proposal 1: Additional measurement gap for RSSI measurements in LAA is configured depending on UE capability.
The number of carriers of the indicated carrier set may be large. Performing and reporting all the RSSI measurement may not be feasible and can result in signaling overhead. Hence, the RSSI measurement results of the indicated carrier set should be reported when certain conditions are met. In RAN2# 91 meeting, it was agreed to introduce measurements of average RSSI and channel occupancy (percentage of time that RSSI was above a threshold) for reporting in LAA [2]. Therefore, the condition can be when the average RSSI or channel occupancy is below a certain threshold, i.e., the CC is more suitable for eNB or UE to transmit on because of lower interference is caused to the UE. Furthermore, UE can select among the triggered RSSI measurement reports to feedback for further signaling overhead reduction.
Proposal 2: In order to reduce signaling overhead, timing and carriers for RSSI measurements are indicated to a UE and the UE selects suitable carriers and reports the corresponding RSSI measurement reports.
The RSSI measurement can also be used to lower the impact of frequency reuse for neighboring cells. The RSSI measurement shows the interference level from neighbor cells in the indicated time on the indicated carrier when UE in neighbor cells are transmitting. Therefore, the measurement gap configured for UEs in neighboring cells using the same carrier should be interleaved in time. In this way, the time of UEs not transmitting in neighboring cells are not aligned so that RSSI measurement can truthfully reflect the interference level from neighbor cells. The RSSI measurement report can be event triggered, e.g., it is reported when the RSSI value exceeds a certain threshold. eNB then stops scheduling the reporting UE on the carrier to avoid performance impact.
Proposal 3: Measurement gap for RSSI measurements in LAA is interleaved in time for neighboring cells.

Type 2 RSSI measurement:
For hidden node detection purpose, another type of RSSI measurement different from the above mentioned RSSI measurement may be needed. Hidden node problem occurs when eNB cannot sense a node transmitting near a UE. In other words, the channel is assessed to be clean by the eNB while in fact there is a node causing interference to the receiving UE.
In RAN2# 91 meeting, it was agreed that the NW configures one DMTC for all neighbor cells as well as for the serving cell in one frequency. Therefore, RSSI measurement should be performed in the DMTC of the carrier since all DRS is transmitted in configured timing within one DMTC. In addition, DRS transmission is also subject to LBT, hence the load condition when serving and neighbor cells are transmitting DRS can help identify the condition that hidden nodes are not detected. However, the transmitted DRS signal may cause the RSSI value to be raised by a large amount, therefore the RSSI measurement should be performed on symbols preceding DRS within the DMTC if DRS of serving cell or neighbor cells is detected. Note that this type of RSSI measurement can be used in conjunction with the first type RSSI measurement for carrier selection.
Proposal 4: For hidden node detection, RSSI is measured on symbols preceding DRS within DMTC.
3. Conclusions
In this contribution, we discussed two types of RSSI measurement for LAA. We summarize our proposals in the following:
Proposal 1: Additional measurement gap for RSSI measurements in LAA is configured depending on UE capability.
Proposal 2: In order to reduce signaling overhead, timing and carriers for RSSI measurements are indicated to a UE and the UE selects suitable carriers and reports the corresponding RSSI measurement reports.
Proposal 3: Measurement gap for RSSI measurements in LAA is interleaved in time for neighboring cells.
Proposal 4: For hidden node detection, RSSI is measured on symbols preceding DRS within DMTC.
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