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1 Introduction
At the RAN1#82 and RAN1#82bis meeting, RAN1 have been discussed DRS transmission, DRS design for RRM measurement and the following agreements were made [1] [2]:
	Agreements at RAN1#82:
· Subject to LBT, allow the DRS without PDSCH to be transmitted in one of different time positions within the configured DMTC where the DMTC timing is relative to the PCell timing. In this case,
· Duration of the signals in the DRS (which doesn’t include potential initial signal) is less than 1 ms (a single idle sensing interval is used for the LBT procedure prior to transmission of the DRS)
· FFS: Duration of the DRS occasions when the duration is less than 1 ms
· FFS: case where duration of the signal in DRS is 1 ms or longer
· Allow DRS transmission in subframe other than #0 and #5
· Position of DRS in a subframe is the same for all candidate subframes in the DMTC
· Following alternatives can be considered for sequence generation for SSS/RS in subframes with DRS
· Alt. 1: Generate SSS/RS sequences according to the subframe index of DRS
· Alt. 2: Generate SSS/RS sequences irrespective of the subframe index of DRS
· FFS: other alternatives

Working assumption at RAN1#82:
· In an unlicensed carrier, DRS and PDSCH can be multiplexed and transmitted within a subframe, at least in subframes 0 and 5, where the PDSCH transmission follows Cat4 LBT scheme defined for PDSCH
· FFS how to multiplex DRS and PDSCH in a same subframe 
· FFS whether PDSCH and DRS can be multiplexed in the same subframe, if subframe 0 or 5 is not part of the DRS occasion 

Agreements at RAN1#82bis:
· 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 

· 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

· RAN1 recommends signaling parameters describing the potential periodic subframes for NZP CSI-RS and CSI-IM configured for CSI measurement are the same as in Rel-12
· FFS: Aperiodic subframe case
· FFS: DRS occasion overlapping with potential periodic subframe configured for NZP CSI-RS and CSI-IM
· Note that this does not preclude applicability to LAA of any CSI-RS enhancements in other Rel-13 WIs




In this contribution, we discuss several aspects such as SSS/RS sequence generation and how to handle overlapping case between DRS occasion and potential periodic subframe configured for NZP CSI-RS and CSI-IM on multiplexing DRS and PDSCH in the same subframe. Also, we consider other remaining issues for multiplexing DRS and PDSCH within a subframe on LAA SCell.

2 Discussion on Multiplexing DRS and PDSCH for LAA
For the multiplexing DRS and PDSCH transmission in a same subframe within DMTC, it has been concluded as a working assumption that DRS and PDSCH can be multiplexed and transmitted at least in subframes #0 and #5 on an unlicensed carrier. However, it is also necessary to decide whether to allow multiplexing DRS and PDSCH only at the subframes #0 and #5 or to support multiplexing DRS and PDSCH at any other subframes including the subframes #0 and #5. If multiplexing DRS and PDSCH is allowed at other subframes, which is not a subframe #0 or #5 on LAA SCell, it should be discussed whether PDSCH and DRS can be multiplexed in the same subframe, and how to multiplex DRS and PDSCH in that same subframe.
As for supporting multiplexing DRS and PDSCH at the subframes other than subframe #0 and #5, it can provide more PDSCH scheduling opportunity with DRS transmission at the eNB when considering DL LBT requirement on LAA SCell. Therefore, we prefer to support multiplexing DRS and PDSCH at any other subframes including subframes #0 and #5.
· Proposal 1: We prefer to support multiplexing DRS and PDSCH at both subframe #0/#5 and subframes other than subframe #0/#5.
Based on LBT for DRS, since DRS can be transmitted at the subframe other than subframe #0 and #5 within DMTC, the following options regarding SSS/RS sequence generation for DRS have been proposed in [3][4][5].
· Option 1) SSS/RS sequence in DRS follows Rel-12 SSS/RS sequence for subframe #0 when DRS is transmitted in subframe #0~#4 and Rel-12 SSS/RS sequence for subframe #5 when DRS is transmitted in subframe #5~#9. 
· Option 2) SSS sequence in DRS follows Rel-12 SSS sequence for subframe #0 when DRS is transmitted in subframe #0~#4 and Rel-12 SSS sequence for subframe #5 when DRS is transmitted in subframe #5~#9. RS sequence in DRS follows Rel-12. 
· Option 3) SSS/RS sequence in DRS follows Rel-12 SSS/RS sequence for subframe 0. 
· Option 4) SSS sequence in DRS follows Rel-12 SSS sequence for fixed subframe #0 (or subframe #5). RS sequence in DRS follows Rel-12. 
In order to down-select one of options for SSS/RS sequence generation, we can consider whether the DRS design should be the same or not, when multiplexing DRS and PDSCH at the subframe other than subframe #0 and #5. If the same DRS design on SSS/RS sequence should be applied, it seems beneficial to adopt option-3 or option-4 for generating SSS/RS sequences irrespective of the subframe index of DRS due to the fact that the subframe index can be indicated by serving PCell and the identification of subframe index based on SSS is not necessary for RRM measurement. Further, the receiver complexity can be also reduced for SSS detection by using the same SSS sequence for DRS at all subframes within DMTC. As for RS sequence for DRS, it seems reasonable to use the subframe number for potential transmission of PDSCH with DRS as Rel-12. Therefore, we prefer to adopt option-4 that SSS sequence in DRS follows Rel-12 SSS sequence for fixed subframe #0 (or fixed subframe #5) and RS sequence in DRS follows Rel-12
· Proposal 2: We prefer to adopt option-4 that SSS sequence in DRS follows Rel-12 SSS sequence for fixed subframe #0 (or fixed subframe #5) and RS sequence in DRS follows Rel-12

As one of other remaining issues on multiplexing DRS and PDSCH, it is necessary to discuss overlapping of LAA DRS occasion with potential periodic subframe configured for NZP CSI-RS and CSI-IM when multiplexing of DRS with PDSCH is occurred at the same subframe other than subframe #0 and #5. When DRS is transmitted at that subframe, PSS/SSS in DRS can be collided with CSI-RS REs at the same symbols of potential periodic subframe configured for NZP CSI-RS and CSI-IM. In other words, the collision between PSS/SSS and CSI-RS REs, when multiplexing DRS with PDSCH, may occur at any subframe within DMTC even in subframe #0 and #5. Therefore, it can be necessary that NZP CSI-RS and CSI-IM configurations occupying OFDM symbol index for PSS/SSS in DRS within DMTC are not allowed for an LAA SCell in order to avoid overlapping of DRS occasion at any subframe within DMTC on multiplexing DRS and PDSCH.
· Proposal 3: It can be considered that NZP CSI-RS and CSI-IM configurations occupying OFDM symbol index for PSS/SSS in DRS within DMTC are not allowed for an LAA SCell in order to avoid overlapping of DRS occasion.

3 Conclusion
In this contribution, we have discussed and summarize our views on the remaining issues for LAA DRS transmission as follows:
· Proposal 1: We prefer to support multiplexing DRS and PDSCH at both subframe #0/#5 and subframes other than subframe #0/#5.
· Proposal 2: We prefer to adopt option-4 that SSS sequence in DRS follows Rel-12 SSS sequence for fixed subframe #0 (or fixed subframe #5) and RS sequence in DRS follows Rel-12
· Proposal 3: It can be considered that NZP CSI-RS and CSI-IM configurations occupying OFDM symbol index for PSS/SSS in DRS within DMTC are not allowed for an LAA SCell in order to avoid overlapping of DRS occasion.
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