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1 Introduction
At the LAA ad-hoc meeting and RAN1#80bis meeting, we have been agreed on RRM measurement and related discovery signal design for LAA as following [1],[2]:
	Agreements:
· Consider RRM enhancements, including RSSI measurement and reports
· FFS: RRM measurement based on a single DRS occasion

Agreements:
· Design targets of LAA DRS includes at least
· LAA DRS should at least support for RRM measurement
· Detection of DRS from a cell based on a single DRS occasion
· Feasibility is for further evaluation
· Transmission burst containing DRS signals should consist of continuous OFDM symbols
· FFS: How to realize contiguous OFDM symbol transmission 

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 discuss on RRM measurement for LAA and LAA discovery signal design. And provide our view regarding issues on RRM measurement and LAA DRS.

2 Discussion 
In this section, we address on issues related RRM measurement and DRS design for LAA and provide our view on those issues.
RRM measurement for LAA
Under the previous several meeting of LAA discussion, RAN1 has been agreed that LAA DRS should at least support RRM measurement as starting point of Rel-12 DRS and the DRS transmission on an LAA SCell should be allowed to be subjected to LBT. In case that clear channel assessment (CCA) is applied to LAA DRS, LAA DRS transmission cannot ensure Rel-12 DRS’s periodic characteristics and the effective transmission opportunities due to the busy channel by LBT. In other words, although eNB might allocate an appropriate DMTC configuration such as duration, offset and periodicity of DRS transmission in order to obtain RRM measurement, DRS transmission cannot always be guaranteed at once within DRS periodicity if LBT for DRS transmission does not succeed. As a result, it might lead to severe degradation of UE’s RRM measurement accuracy without a modification of current Rel-12 discovery RS or an additional other assistant signal transmission. In the previous RAN1#80bis meeting, it has been proposed to consider the following two alternatives for the transmission of DRS within a DMTC window if LBT is applied to DRS.
· Alt-1: Subjected to LBT, DRS is transmitted in fixed time position within the configured DMTC
· Alt-2: Subject to LBT, allow the DRS to be transmitted in at least one of different time positions within the configured DMTC
For the Alt-1, if the channel is busy when eNB performs CCA for LAA DRS transmission before a timing of each periodic DRS transmission within the configured DMTC, the DRS cannot be transmitted on the timing and should wait for configured DMTC periodicity until next timing of periodic DRS transmission, e.g. at least 40ms later under current Rel-12 DRS configuration. It results on very low probability of successful DRS transmission and might have severely degraded UE’s RRM measurement accuracy. Even if other functionality (e.g. fine time/frequency synchronization, CSI measurement) of the LAA DRS should be provided over function of RRM measurement, it would be beneficial that the opportunity to transmit LAA DRS transmission makes possible increase.
On the other hand, Alt-2 can provide more opportunities of successful DRS transmission from the eNB perspectives as compared with Alt-1 since DRS is allowed to be transmitted on at least one of different time positions within the configured DMTC. And also UE would be able to monitor DRS transmission for RRM measurement at restricted candidate subframe position without an additional complexity from the UE perspectives as considering candidate different time position. However, under this option-2, it should be further investigated for the UE how to handle on measuring multiple neighboring cells within each configured DMTC window.
· [bookmark: _GoBack]Proposal 1: It seems beneficial to consider Alt-2, allowing the DRS to be transmitted in at least one of different time positions within the configured DMTC for obtaining more opportunities of DRS transmission.
Additionally, from the perspectives of the performance requirement on performing RRM measurement using DRS, the DRS transmission subjected to LBT, the opportunistic discovery signal transmission and measurement mechanisms on the unlicensed carriers should be further investigated to ensure the RRM performance requirements as well as minimize specification impacts.
· Proposal 2: Opportunistic DRS transmission should be further investigated for LAA operation on the RRM performance requirement.

LAA DRS design
At LAA ad-hoc meeting, it has been agreed as design target of LAA DRS that transmission burst containing DRS signals should consist of continuous OFDM symbols to avoid collisions between the transmissions from such coexisting nodes and the ongoing DRS transmissions, since currently Rel-12 DRS does not being consisted of continuous symbols. There are two options for LAA DRS design as following [3]:
· Option-1: Keep existing RE mappings for DRS signals and transmit something on remaining symbols in the transmission burst together with DRS signals.
· Option-2: Design new RE mappings for DRS signals to use continuous OFDM symbols.
In case of Option-1, it can be implemented with minimal specification impact, but each DRS transmission would have relatively long duration as compared with that of option-2. And it could result on making resources wasteful when eNB does not have any data or information to send to the UE. As detailed proposals, some candidate methods such as inserting control information including broadcasting data, adding reference signal, padding signals, and using repeated synchronization signal on unused OFDM symbols within transmission burst containing DRS signals has been proposed in the previous meeting [2]. However, it should be further evaluated on the perspectives of co-existence performance, performance benefit and specification impact.
In terms of using resource utilization efficiently, option-2 is an advantageous together with minimum impact of coexistence performance on viewpoint of data transmission depending on use of partial subframe if shorter DRS transmission e.g. less than 1ms can be allowed. On the other hand, option-2 might have relatively more specification impact such as DRS pattern design and partial subframe design than that of option-1.
Therefore, we propose that further detailed methods for DRS design on both option-1 and option-2 should be further evaluated on the perspectives of co-existence performance and specification impact. 
· Proposal 3: Further detailed methods for DRS design on both option-1 and option-2 should be further evaluated on the perspectives of co-existence performance and specification impact.

3 Conclusion
In conclusion, we summarize our view on RRM measurement and DRS design issues for LAA operation.
· Proposal 1: It seems beneficial to consider Alt-2, allowing the DRS to be transmitted in at least one of different time positions within the configured DMTC for obtaining more opportunities of DRS transmission.
· Proposal 2: Opportunistic DRS transmission should be further investigated for LAA operation on the RRM performance requirement.
· Proposal 3: Further detailed methods for DRS design on both option-1 and option-2 should be further evaluated on the perspectives of co-existence performance and specification impact.
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