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1. Introduction
In RAN1# 81 meeting, RRM measurement and DRS design for LAA was discussed, with the following agreements and observation.
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

Observation:

· UE physical layer can not distinguish Rel-12 DRSs for cells that belong to different operators based on Rel-12 DRS alone
It has been agreed during RAN1#79 meeting that Rel-12 DRS can be the starting point for at least RRM measurement including cell identification. However, RAN1 have indentified that transmission burst containing DRS signals should consist of continuous OFDM symbols due to LBT in LAA carrier. Therefore, Rel-12 DRS may not suffice due to the discontinuous signal structure. A new DRS design can be considered for Rel-13 LAA.  
In this contribution, we further discuss the design targets of DRS for LAA. 
2. Discussion 
The design targets of DRS for LAA 
In our view, the following shall be considered in the design of DRS for LAA.

1) First of all, DRS design for LAA shall meet the regulatory requirements in unlicensed carrier. For example, besides the requirement that new DRS should consist of continuous OFDM symbols to support the LBT scheme in LAA, LAA DRS also should meet the requirement of minimum occupied channel bandwidth for unlicensed band (i.e. the occupied channel bandwidth shall be larger than 80% of the declared norminal channel bandwidth [1]). 
2) Secondly, it was agreed that DRS for LAA should be able to support at least coarse time/frequency synchronization. Furthermore, it would be beneficial to improve the demodulation performance of the PDSCH if DRS can also be used for fine time/frequency synchronization [2]
3) Thirdly, LAA DRS design shall provide sufficient performance of cell detection and RRM measurement. In the LAA ad-hoc meeting, detection of DRS from a cell based on a single DRS occasion was already identified as one of design target of LAA DRS. Therefore cell detection and RRM measurement performance based on a single DRS occasion shall be guaranteed by LAA DRS design
4) Fourthly, for the co-channel multi-operators deployment scenario on an unlicensed carrier, cell ID confusion problem would arise due to un-coordinated cell ID planning among different LAA operators. This could cause wrong RRM reporting to the network which decrease the system performance.  Therefore, the LAA DRS design should support the identification of the LAA operator in addition to physical cell ID.
5) Fifthly, frequency reuse 1 shall be supported for DRS transmission of multiple LAA cells. Simultaneous DRS transmission of multiple LAA cells is beneficial to reduce the overhead of DRS transmission and reduce the power consumption in cell discovery and RRM measurement procedure for the LAA UEs.   

6) Finally, LAA DRS may also support CSI measurement. NZP CSI-RS/CSI-IM/CRS within DRS burst can provide additional opportunities for channel and interference measurement and thus reduce the CSI report latency. Note that more CSI-RS/CRS ports needs to be transmitted in DRS burst for the purpose of channel measurement for multiple antenna ports. 
Based on the above discussions,  we have the following proposal: 
Proposal 1: The following design targets should be considered for LAA DRS in Rel-13
· Meet the regulatory requirement of unlicensed frequency band

· Support of fine time/frequency synchronization
· Support of sufficient performance of one shot cell detection and RRM measurement
· Support of operator identification

· Support of frequency reuse 1

· Support of CSI measurement

An initial DRS design scheme for LAA

An example of Rel-13 LAA DRS design is shown in figure 1. For each LAA cell, a DRS burst consists of several PSS/SSSs that are multiplexed by FDM and/or TDM manner. The multiple transmission of PSS/SSSs can be used to improve the cell detection performance. RRM measuremnt and fine time/frequency syncrhonization can also be performed based on the multiple PSS/SSSs. An relationship can be built up between these PSS/SSSs and the operator ID (e.g., PLMN ID of the operator). As one example, the transmited PSS/SSSs can be derived by the PSS/SSS sequence determined by the physical cell ID together with a sequence determined by the operator ID, therefore a UE is only able to detect and measure the cells that belonging to the same operator.  Furthermore, NZP CSI-RS/CRS with multiple antenna ports and CSI-IM can also be included in the LAA DRS burst, in order to enable the channel and interference measurement.  
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Figure 1: An example of LAA discovery signal burst.
3. Conclusion
In this contribution, the design of new DRS for LAA were discussed. From the above discussions, we have the following proposal.
Proposal 1: The following design targets should be considered for LAA DRS in Rel-13

· Meet the regulatory requirement of unlicensed frequency band

· Support of fine time/frequency synchronization
· Support of sufficient performance of one shot cell detection and RRM measurement
· Support of operator identification 
· Support of frequency reuse 1

· Support of CSI measurement
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