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1 Introduction

An overview of the design options for RRM measurements of LAA cells is provided in section 2 as a text proposal for TR36.889 [1]. 
2 Text Proposal 
--------------------------< Start of text proposal for TR36.889 >--------------------------
7.2.x
RRM measurement
RRM measurements of carriers configured in unlicensed spectrum should be supported by LAA in order for the network to select carriers appropriately according to interference and loading conditions. Due to the discontinuous nature of the transmissions of LAA, the legacy RRM measurements based on CRS in every subframe cannot be relied upon. It would be beneficial to reuse some of the principles of the Rel-12 discovery signals designed for RRM measurements for a cell performing on/off, in order to ensure that a UE does not rely on arbitrary subframes for measuring RSRP and RSRQ.

The transmission of a Rel-12 discovery reference signal (DRS) occasion is not continuous in time, since there are OFDM symbol gaps between the transmissions of the reference signals that compose one Rel-12 DRS occasion. This may allow other devices to occupy the channel before the transmission of the DRS is completed, which may result in an interruption of DRS transmission or collision with other devices’ transmission.
In order to occupy the channel continuously, the eNB may choose to transmit signals (or data if available) in OFDM symbols unoccupied by the DRS. Alternatively, a time continuous DRS structure could be introduced for LAA to avoid the overhead of such signals and to shorten the channel occupancy time of LAA when transmitting only DRS. Note that transmitting only DRS may not be possible if regulations mandate a minimum channel occupancy time, in which case the transmission of DRS may always need to be accompanied by other signals.

The Rel-12 DRS occasions are expected periodically by the UE, as configured by the DMTC. The Rel-12 DRS rely on a common DTMC for all cells on the same frequency. This allows reducing the UE power consumption and complexity. These benefits can be retained for LAA. In regions where the regulations always require LBT before any transmission, since periodic transmissions cannot be guaranteed on an unlicensed carrier, some DRS occasions would be missed when the eNB has no access to the channel at the DMTC period. It may be beneficial to provide additional opportunities for measurements to compensate for disruptions in the periodic transmission of the DRS. For example, aperiodically triggered DRS occasions transmissions may be used for measuring the serving LAA cell of a UE once the eNB has gained access to the channel for that cell. On the other hand, it can be difficult to use aperiodically triggered DRS occasions transmissions to improve the measurements of the neighbour cells since different neighbour cells may have different transmission opportunities and aperiodically triggered transmissions would require real-time signalling. 

Considering the analysis above, the following potential enhancements to the Rel-12 DRS can be considered for LAA:

· A modified DRS structure with transmission in contiguous OFDM symbols

· DRS transmission following an LBT scheme with clear channel assessment
· Methods to improve the performance in case of non-guaranteed DRS transmissions due to LBT
--------------------------< End of text proposal for TR36.889 >--------------------------
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