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1 Introduction
In the LAA study [1], DRS design was addressed with some aspects left open for further design decisions in the work item. The study identified that DRS transmissions should be subject to LBT and that the DRS should be contiguous in time. It was also recommended that the RS bandwidth and density/pattern of the DRS design for LAA should allow support for RRM measurement based on a single DRS occasion. It was identified that RSSI measurements at the UE are beneficial.
The design of the DRS signal was addressed in [6]. This contribution discusses RRM measurement and reporting based on the LAA DRS. 
2 Discussion
2.1 RRM Measurements and Reporting Including Cell Identification
RRM measurements including cell identification are currently performed using the PSS, SSS, CRS and CSI-RS in the discovery signal subframes. The same measurement regime can be followed for LAA with the modification that the UE may detect whether a particular discovery signal burst was actually transmitted or not before using the burst for its measurements. DRS occasions and DMTC periodicities can be signaled as defined in Rel-12. Furthermore, CSI-RS based RSRP measurements can also be made on SCells in the unlicensed band.

In Rel-12, RSRP and RSRQ measurements are supported for the discovery signal and are useful to support in LAA as discussed in the LAA study. However, there is no support of RSTD and Rx-Tx time difference for the Rel-12 DRS. We propose the same support for measurements in Rel-13 as for Rel-12. Support of RSTD and Rx-Tx time difference can be added later if location based services are needed for LAA.

Proposal: For LAA, support for RSTD and Rx-Tx time diff is not required.
2.2 RRM Enhancements
RSSI measurements in the eNB and UE can support carrier (re)selection. Carrier selection [5] in this context means the process used by the eNB to scan available LAA frequencies and select the ones to be used for LAA DL operation. In order to support carrier selection effectively, the measurement period, duration and filtering should be conditioned on how often we expect the eNB to perform carrier re-selection. Carrier re-selection in itself has overhead due to the RRC signalling and interruptions in the data transmission needed and hence, when performed too often, will have an adverse effect on throughput. Performing carrier re-selection infrequently also means that perhaps a better suited frequency is missed and thus throughput is lowered.
Unlicensed band traffic models or measurements can be used to study the behaviour which could be used to determine how agile an eNB needs to be to be efficient in such an environment. The parameters for the RSSI measurement needs to support this level of agility.
Observation: The frequency with which RSSI measurements are performed is dictated by how often carrier re-selection can practically be done.

RSSI measurements can be used to derive an occupancy metric indicating the percentage of time when RSSI is above a certain threshold or they can be used to derive an average value over a larger period. The RSSI average measurement has an advantage when there are several frequencies which are below an energy detection threshold level where the occupancy measure is harder to determine with certainty. This allows selection of the carrier with the best SINR in a set of lightly loaded carriers.
Observation: RSSI measurements based on an average are useful to differentiate and select between channels that have RSSI values below a certain energy sensing threshold.

In an environment with several close interferers whose transmission will always exceed a desired sensing threshold, RSSI measurements based on occupancy will give a better picture of the usability of the channel. We would expect that the LBT success rate on a carrier is approximated by the occupancy metric.
Proposal: RSSI measurements can be used to generate both average and occupancy metrics.

RSSI measurements can be used with filtering or as one-shot instantaneous values. As mentioned before, it may be troublesome for LAA to switch frequencies so often due to the overhead. Even so, it could be possible for the UE to supply one-shot measurements to the eNB which later can be filtered prior to any channel re-selection decision. The advantage of the UE performing filtering is that the UL signalling load for carrying the RSSI measurements would be lower.
Observation: Instantaneous RSSI measurements from the UE may allow for faster adaptation to channel conditions and further filtering could be done in the eNB.
RSSI measurements performed in the eNB can be done when not transmitting and captures pure interference from other sources. If the operator cells are synchronized in their LBT and transmissions it will capture truly the interference for other operators and systems and this is reliable information from which to perform carrier re-selection. UE RSSI measurements on the other hand can reveal interference from hidden nodes but can also contain energy from the own cell and own operator neighbour cells. 
If channel re-selection is required to be performed relatively quickly in the order of tens of milliseconds, an occupancy metric based on one-shot RSSI measurements could be supplied by the UE. The eNB can use this information along with its own RSSI measurements to select the LAA channel.
If the eNB is required to be less agile, say channel re-selection in the order of seconds or minutes, it is probably sufficient that the RSSI measurements on both the eNB and UE are averaged for a longer measurement duration and filtered.

3 Conclusion

The use of discovery signals for RRM measurements and reporting was discussed and the following observations were made.

Observation: The frequency with which RSSI measurements are performed is dictated by how often carrier re-selection can practically be done.
Observation: RSSI measurements based on an average are useful to differentiate and select between channels that have RSSI values below a certain energy sensing threshold.
Observation: Instantaneous RSSI measurements from the UE may allow for faster adaptation to channel conditions and further filtering could be done in the eNB.
In addition, the following was proposed.

Proposal: For LAA, support for RSTD and Rx-Tx time difference is not required.

Proposal: RSSI measurements can be used to generate both average and occupancy metrics.
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