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In RAN1#80bis meeting[1], DRS transmission within the DMTC is discussed, and the agreements are as following:
Agreements:
· Followings are updated agreements (bold fonts are updated points) from LAA ad-hoc meeting (see minutes in R1-151455) 
· DRS design should allow DRS transmission on an LAA SCell to be subject to LBT
· Consider the following 2 options for the transmission of DRS within a DMTC window if LBT is applied to DRS
· Alt1: Subjected to LBT, DRS is transmitted in fixed time position within the configured DMTC
· Alt2: Subject to LBT, allow the DRS to be transmitted in at least one of different time positions within the configured DMTC if LBT succeeds
· Note: The number of different time positions should be restricted
· Note: One possibility is one time position in the subframe
· Modifications to Rel-12 DMTC configuration are FFS
· Note: this does not preclude the possibility to allow other DRS transmissions outside of the configured DMTC

In this contribution, we mainly discuss the related UE RRM measurement and reporting when there is uncertain on the DRS transmission.
Discussion
Legacy DRS applicability to LAA
In legacy releases, due to the dense deployed small cells, a UE needs to measure multiple cells for cell selection/association. As a result, from the network side, DRS for intra-frequency multiple cells are located closely in time domain to ease UE detection. The intra-frequency multi-cell DRS are constructed as a DRS duration, which ranges from 1 to 5 continuous subframes. Different cells occupy different time/frequency resources for interference avoidance.
From the UE side, it will be configured with a DMTC for RRM measurement[2]. The DMTC indicates to the UE the DRS duration starting position by the periodicity and the offset. The DMTC also configures the UE the DRS duration length and the related time/frequency resources for RRM measurement.
For a specific cell, RRM measurement will be performed by the UE at every DRS transmission opportunity if configured, and L3 filtering may be used to average the RRM results. As to RRM reporting, UE may report the RRM results periodically or aperiodically. The aperiodical RRM reporting may happen when the result is larger or smaller than a threshold.
For LAA operation, the unlicensed carrier should be able to support RRM measurement/reporting according to previous agreements. However, the unlicensed carrier availability is uncertain, as a result, the DRS time/frequency resources configured may not be able to carry actual DRS for measurement. If the UE still performs RRM measurement according to the DRS configuration, some of the measured results may be invalid. If the UE averages the multiple measured results, error propagation will happen. So some signaling interaction between eNB and UE is necessary to match the eNB DRS transmission and UE RRM measurement/reporting.
Proposal 1: Study signaling interaction between eNB and UE for RRM measurement/reporting on the unlicensed carrier. 
Possible solutions
For DRS transmission on the unlicensed carrier, the eNB can’t predict whether the configured transmission can actually happen beforehand. Only after the configured DRS transmission time position, the transmission status can be determined by the eNB. As to the UE, it can partially judge the DRS existence by the measured result. Note that related to the DRS existence, we propose to specify the required UE behavior to ensure that valid measurement samples are only reported to higher layer from L1 [3].
However, the RRM measurement result is not only influenced by the DRS existence, but also the channel condition and the interference, so the UE judgement may not be accurate. 
There are several options to solve the mismatch between eNB DRS transmission and UE measurement:
· Option 1: UE reports selected one-shot RRM result and indicates the DRS index to the eNB;
· Option 2: eNB indicates UE the specific DRS index for one-shot RRM reporting by the triggering command according to the determined transmission status;
· Option 3: eNB indicates UE the DRS existence status and UE decides how to report.

For Option 1, if there are multiple time positions for a single cell in the DMTC, the UE can choose the larger RRM result to report. Additional signaling is necessary to indicate to eNB the chosen time position by the UE.
For Option 2, the DRS existence is indicated by the triggering command after the DRS transmission time position, and then UE can report the indicated result according to the command. Additional triggering command is necessary for this option.
For Option 3, the eNB only indicates the DRS existence, which can be carried in licensed carrier or unlicensed carrier, and then UE can choose when and how to report as in legacy releases. L3 filtering can be adopted to average the results for this option.
Different options have their own pros and cons, further discussion and down selection can be studied later.
Proposal 2: Study the options listed above for signaling interaction between eNB and UE for RRM measurement on unlicensed carrier. 
Conclusions
In this contribution, we analyzed the RRM measurement/reporting on the unlicensed carrier, and our proposals are as following:
Proposal 1: Study signaling interaction between eNB and UE for RRM measurement/reporting on the unlicensed carrier. 
Proposal 2: Study the options listed above for signaling interaction between eNB and UE for RRM measurement on unlicensed carrier. 
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