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1 Introduction

In RAN1#82bis meeting, RSSI measurement and reporting in LAA has been discussed with the following agreements:
Agreements: (RAN1 82bis)
· The measurement duration (averaging granularity) for a single UE-reported RSSI measurement instance should be indicated to the UE:
· Support a minimum duration of one OFDM symbol
· Support a maximum duration of 5ms 
· Potential higher-layer filtering of multiple UE-reported RSSI measurement instances (for average RSSI) and the definition of statistics reflecting channel occupancy are up to RAN2 (and RAN4). 
· A measurement gap duration (i.e. 6ms) may contain multiple measurement instances
· FFS: UE behaviour when a RSSI measurement instance overlaps with the transmission of the serving cell
· FFS: Intermediate averaging granularity values
In this contribution, we further discuss the remaining details of RSSI measurement and reporting in LAA.
2 Discussion

Intermediate averaging granularity
The averaging granularity determines the L1 measurement window where a single value is reported to the higher layers. It has been agreed during RAN1 82bis meeting that a minimum duration of one OFDM symbol and a maximum duration of 5ms for RSSI measurement. In our view, intermediate averaging granularity such as 1ms/2ms/3ms etc. shall also be supported for more configuration flexibility. As eNB will have to stop its serving cell transmission during the time where UE performs RSSI measurement, if only 5ms is supported as the granularity for averaged RSSI measurement, the eNB will have to stop the transmission for 5ms, resulting higher service interruptions. On the other hand, for hidden node detection purpose, the finer averaging granularity, e.g. 1ms can also be beneficial if eNB intends to control the subframe where the UE performs RSSI in the 
Proposal 1：Intermediate averaging granularity such as 1ms/2ms/3ms should be supported. 
Measurement duration values
The measurement duration determines the window where the UE performs RSSI measurement, and it consists of multiple consecutive L1 averaging windows. Currently only value set {1,70} were agreed, which corresponds to the averaging RSSI and channel occupancy measurement, respectively. When the averaging granularity is 1 OFDM symbol, intermediate measurement duration values such as 14, etc should also be considered. The reason is similar to the above since the eNB may intend to limit the UE measurement duration to a shorter time interval than 5ms. 
Proposal 2：Intermediate measurement duration values such as 14 should be supported. 
Subframe offset within the RMTC
Within the RMTC, there are two possible methods for the UE to determine the subframe(s) for RSSI measurement. One is the measurement subframe is randomly selected by UE implementation. The other is that the UE is configured the starting subframe within the RMTC for RSSI measurement. The former could be useful to obtain an averaging RSSI measurement results. While the latter is beneficial in identifying the hidden node since the eNB can control the RSSI measurement subframe and compare with the RSSI measurement results made by itself wihin the same subframe. 
Furthermore, with the subframe offset for RSSI measurement within RMTC, it is possible to reuse the existing measurement gap for RSSI measurement, since the eNB can avoid transmitting DRS in the configured subframe for the UE to measure RSSI in the same measurement gap. 
Proposal 3：Subframe offset for the UE to perform RSSI measurement within the RMTC can be configured to the UE for RSSI measurement.
OFDM symbol level offset
It has been proposed during the Email discussion [82b-09] that OFDM symbol level offset shall be configured for the UE within the DMTC. However, it is not clear how such OFDM symbol offset can be utilized in reality to provide more accurate hidden node detection. As the LAA eNB does not have the information on the potential hidden nodes and their transmission characteristics, it is not clear how eNB can correctly configure the OFDM symbol level measurement window in which the interference from the hidden nodes are captured. Therefore, we propose OFDM symbol level offset is not configured to the UE for RSSI measurement in LAA.
Proposal 4：OFDM symbol level offset is not configured to the UE for RSSI measurement in LAA.

Necessity of new measurement gap for RSSI
For RSSI measurement, if new measurement gap is introduced, there would be additional service interruption on the serving cell. On the other hand, if the existing measurement gap for RRM is used for RSSI measurement, UE may always measure RSSI during the DMTC where the DRS is transmitted. However, due to the higher frequency reuse for DRS, the interference conditions measured in DMTC cannot correctly reflect the actual interference on the carrier during data transmission. In order to avoid this problem, eNB may restrict the possible DRS candidate subframe and configure the RSSI measurement in other subframes within the DMTC. Alternatively, eNB may avoid transmitting DRS in several DMTCs and provides window for UE to measure RSSI more accurately, if the required periodicity of RSSI measurement can be larger than that is required for cell detection and RRM. The drawback of these methods is in its limitation on the DRS transmission opportunities. Therefore, we propose that we firstly investigate the possible schemes for RSSI measurement without introducing new measurement gap. 
If new measurement gap is deemed necessary, methods to reduce the overhead of new measurement gap shall be studied. For example, RSSI measurement can be triggered by the eNB in more timely manner and the new measurement gap is created only when RSSI measurement is triggered.   
Proposal 5：Possible schemes for RSSI measurement without introducing new measurement gap shall be investigated firstly. 
Proposal 6：If new measurement gap is deemed necessary, schemes to reduce the overhead of the additional measurement gap shall be studied.
3 Conclusions

In this contribution, we discuss the remaining issues on RSSI measurement and reporting in LAA with the following proposals.

Proposal 1：Intermediate averaging granularity such as 1ms/2ms/3ms should be supported. 
Proposal 2：Intermediate measurement duration values such as 14 should be supported.
Proposal 3：Subframe offset for the UE to perform RSSI measurement within the RMTC can be configured to the UE for RSSI measurement.
Proposal 4：OFDM symbol level offset is not configured to the UE for RSSI measurement in LAA.

Proposal 5：Possible schemes for RSSI measurement without introducing new measurement gap shall be investigated firstly. 

Proposal 6：If new measurement gap is deemed necessary, schemes to reduce the overhead of the additional measurement gap shall be studied.
