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1. Introduction
In the RAN1#82, details on transmission schemes/modes supported for LAA were discussed and following was agreed:
Agreements:
· Support CRS-based and DMRS-based transmission schemes/modes in LAA
· FFS whether and how to handle power fluctuation and discontinuous transmission

· FFS which transmission schemes/modes are supported
In this contribution, we provide further discussions on transmission scheme/modes would be supported for LAA.
2. Discussion on transmission mode for LAA
For LAA, legacy UEs cannot operate on LAA carriers, there is no backward compatibility issue. Therefore, in principle, it is not required for LAA to support all DL transmission modes defined for legacy UEs because supporting more TMs would increase specification efforts and implementation complexity. For LTE/LTE-Advanced, there are 10 transmission modes that have been defined as follows:

· TM1: Single-antenna transmission
· TM2: Transmit diversity
· TM3: Open-loop spatial multiplexing
· TM4: Closed-loop spatial multiplexing
· TM5: Multi-user MIMO
· TM6: Closed-loop spatial multiplexing with a single-layer transmission
· TM7: Single-layer transmission using UE-specific RS
· TM8: Dual-layer transmission using UE-specific RS
· TM9: Up to 8-layer transmission using UE-specific RS
· TM10: Up to 8-layer transmission using UE-specific RSs (CoMP)
For CRS-based transmission modes, supporting all of CRS-based TMs except TM5 would be beneficial for LAA. First of all, considering eNB can support limited number of antenna ports (e.g. 1 or 2), supporting TM1 would provide flexibility to LAA operation in various environments. Regarding TM2, it is one of essential transmission modes for LAA since TM2 is generally used as a fallback option for some transmission modes when the configured transmission mode (e.g. spatial multiplexing) cannot be used. Therefore, TM2 would be necessarily supported for LAA. On TM3, although this TM is generally useful at relatively high mobility scenario where PMI feedback is unreliable, open-loop transmission scheme would be suitable for LAA since CSI feedback may be outdated at eNB subject to LBT. In addition, it is generally happened for LAA that interference condition on unlicensed carrier could be varied rapidly and unexpectedly due to hidden node. Therefore, it would be desirable to support TM3 for LAA operation without explicit feedback. Generally, LAA carriers would be activated to UE who requires additional bandwidth to achieve higher data rate or to offload heavy traffic on licensed carrier to unlicensed carrier. Therefore, TM4 would be necessary for achieving high data rate in LAA. Regarding TM5, it is noted that further study would be needed whether TM5 needs to be supported for LAA to minimize implementation complexity since it has not been widely used in practice. Therefore, it would be preferred to support all TMs for CRS-based transmission mode for LAA, but further study is needed whether TM5 also needs to be supported for LAA. 
Similar to discussion on CRS-based TMs, all of DMRS-based transmission modes are not necessarily required for LAA. For example, TM7 is an open-loop transmission scheme to support single-layer beamforming where a UE-specific signal (i.e. port 5) is used for data demodulation at UE. Therefore, additional implementation complexity and specification efforts would be expected to support port 5, especially modification on port 5 to support partial subframe would be required if TM7 is supported. Hence, in order to minimize implementation complexity and specification efforts, it would be preferable to exclude TM7 in supporting transmission modes for LAA. Note that although other DMRS-based TMs (e.g. TM10) are optional feature that are not deployed, it is possible that DMRS-based transmission schemes are widely used in the near future. Therefore, it would be desirable to keep other DMRS-based transmission modes to provide flexibility and efficiency for LAA.
Proposal 1: In order to minimize implementation complexity and specification efforts, it would be preferable to exclude at least TM7 in transmission modes supported for LAA. Further study is needed whether TM5 needs to be supported for LAA.
3. Conclusions

A summary of our proposal on transmission mode supported for LAA as follows:
Proposal 1: In order to minimize implementation complexity and specification efforts, it would be preferable to exclude at least TM7 as a supporting transmission mode for LAA. Further study is needed whether TM5 needs to be supported for LAA.
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