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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. In RAN1#82b, the following agreements were further reached [2].

Agreements:
· Every subframe 0 and 5, when transmitted by the eNB, should contain Rel-12 PSS/SSS/CRS where PSS/SSS/CRS in the LAA DRS is a subset of these signals.

· Number of CRS ports should be the same or higher than the number of CRS ports in the DRS.

· FFS: Partial TTI in SF0 and SF5

· FFS: Changes to scrambling for SSS/CRS 

· Note: A UE is only expected to detect and measure cells transmitting DRS during the configured DRS DMTC window (from RAN2 agreements)
· The PSS/SSS/CRS in LAA DRS is a subset of Rel-12 PSS/SSS/CRS.

· FFS: Changes to scrambling for SSS/CRS 
Agreements:
· A DL transmission burst (which may not start with the DRS) containing DRS without PDSCH within the DMTC immediately follows a single idle observation interval of at least 25 us

· The total duration of the DL transmission burst is not longer than 1 ms (i.e. x = 0 from previous agreement)

· FFS: ED threshold used

Agreements:
· The signals comprising the LAA DRS are the same as symbols 0-11 of the Rel-12 DRS for FDD (LAA assumes normal CP)
· DRS occasion duration is 12 symbols
· NZP-CSI-RS of the Rel-12 DRS can be transmitted in symbols #9 and #10, if configured
In this contribution, we present our views on some of the design aspects left for further study and present our views on Rel-13 DRS design.
2 DRS for LAA
2.1 DRS Structure
In line with the agreements, the DRS will comprise of PSS, SSS, CRS, and if configured CSI-RS. Also, according to the agreements, symbols 12 and 13 are not used. To maintain contiguous transmission during the DRS, control information or other useful information can be placed in empty OFDM symbols. Useful information can, for example, be whether partial subframes are used, PLMN ID, PDSCH in DRS etc. Previous evaluation results show that cell detection performance is good enough without adding more CRS’s in additional OFDM symbols [3].
2.2 DRS transmission details

In the agreements, scrambling of SSS is FFS. If the DRS is transmitted in subframes 0 or 5, SSS scrambling according to Rel-8 is assumed to be used. But if the DRS is transmitted outside subframes 0 or 5, it is FFS what SSS scrambling to use. Some options have been discussed, with the main divider being if SSS scrambling is changed based on subframe number or if SSS scrambling from subframes 0 and/or 5 is reused in other subframes.
If subframe dependent scrambling for SSS in the DRS shall be introduced, new scrambling sequences need to be defined. To minimize changes, we propose to reuse SF0 and 5 scrambling of the SSS signal, when the DRS in transmitted in other subframes.
Proposal 1: SF0 scrambling of SSS signal is reused in subframes 1-4 when the DRS is transmitted in these subframes, and SF5 scrambling of SSS signal is reused in subframes 6-9 when the DRS is transmitted in these subframes.
2.3 CRS transmission details

In the agreements, scrambling of CRS is FFS. For CRS signals, we propose that existing CRS scrambling, which is subframe dependent, is maintained also in the DRS. Keeping CRS transmissions according to existing scheme gives the opportunity for the UE to validate cell timing, and also minimizes specification impact.
Proposal 2: Existing subframe dependent CRS scrambling is retained for the DRS.
3 Conclusion
This contribution considered DRS design and structure and addressed some of the open issues that were identified in RAN1#82b. It is observed that use of existing reference signals provide adequate options for DRS design.
Proposal 1: SF0 scrambling of SSS signal is reused in subframes 1-4 when the DRS is transmitted in these subframes, and SF5 scrambling of SSS signal is reused in subframes 6-9 when the DRS is transmitted in these subframes.

Proposal 2: Existing subframe dependent CRS scrambling is retained for the DRS.
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