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Introduction
For transmission mode for LAA, two options are captured in TR [1]:
-	LAA supports DMRS-based demodulation and CRS-based demodulation for PDSCH
-	LAA supports only DMRS-based demodulation for PDSCH
Regardless of options, DMRS-based demodulation for PDSCH will be supported on LAA SCell. In this contribution, we provide proposal on DMRS-based PDSCH on LAA SCell.
Discussion
It is known that two or four CRS ports (on licensed carrier) occupy 10% or 14% of total radio resources, respectively. On the other hand, for DMRS-based transmission schemes, CRS is not used for demodulation purpose. And also CRS of Rel-8 meaning is not transmitted in LAA SCell due to LBT requirement, therefore UE is not able to rely on such legacy CRS for time and frequency tracking of unlicensed carrier. Considering this, it will be beneficial not to send CRS embedded with DMRS-based PDSCH but to reuse its resources for PDSCH transmission instead on unlicensed carrier. With this, available resources for PDSCH transmission are increased and code rate can be reduced. Figure 1 shows comparison of code rate of PDSCH between two CRS ports and no CRS.
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Figure 1: comparison of code rate between PDSCH with and without CRS transmission
Assumption: two CRS ports, 24 DMRS REs/PRB pairs, one OFDM symbol for control region, 100RBs

This PDSCH transmission without embedded CRS discussed above has already been supported within MBSFN region in MBSFN subframe for TM9 and TM10. This scheme can be reused for DMRS-based transmission modes on LAA SCell. Note that support of fall back mode is not necessary as unlicensed carrier cannot be PCell.
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Figure 2: Same structure as MBSFN region for DMRS-based PDSCH transmission (example of PDSCH transmission with initial CCA)

Proposal:
Support DMRS-based PDSCH transmission without embedded CRS reusing PDSCH transmission in MBSFN region of MBSFN subframes in TM9/10 on LAA SCell.

Summary
In this contribution, we discussed DMRS-based PDSCH transmission without embedded CRS on LAA SCell and made following proposal:
Proposal:
Support DMRS-based PDSCH transmission without embedded CRS reusing PDSCH transmission in MBSFN region of MBSFN subframes in TM9/10 on LAA SCell.
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