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1 Introduction
During the LAA study item phase, we have discussed DL subframe structure for supporting discontinuous transmission. At the RAN1#82 and RAN1#82bis meeting, it has been discussed DL transmission structure for PDSCH transmission and DL transmission scheme/mode for LAA. RAN1 have reached some agreements on LAA DL subframe structure and transmission scheme/ mode as follows [1] [2]:
	Agreements at LAA Ad-hoc:
· LAA supports transmitting PDSCH when not all OFDM symbols are available for transmission in a subframe according to LBT, also support delivering necessary control information for the PDSCH
·  FFS starting/ending OFDM symbols of the PDSCH

Agreements at RAN1#82:
· 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

Agreements at RAN1#82:
· The following option is excluded for PDSCH transmission in a DL subframe on a LAA SCell
· Option 2: A DL transport block is transmitted on a subset of the OFDM symbols in the DL subframe and all OFDM symbols in the next or the previous subframe (i.e. Super TTI)
· Further study on the following options for PDSCH transmission in a DL subframe on a LAA SCell considering spectrum efficiency, eNB/UE complexity, etc
· Option 1: A DL transport block is only transmitted on a subset or all of the OFDM symbols in the DL subframe (i.e. Partial TTI)
· Option 3: A DL transport block is transmitted on a subset of OFDM symbols in the DL subframe and a subset of the OFDM symbols in the next or the previous subframe within a TTI less than or equal to 1ms or in a subset or all OFDM symbols in one subframe (i.e. Floating TTI)

Agreements at RAN1#82bis:
· DL transport block in the last subframe of a DL Tx burst can be transmitted using DwPTS structure, or a full subframe
· FFS how to signal the structure of the last subframe
· FFS whether to define a 13-symbol partial subframe
· FFS whether DwPTS structure with 3 OFDM symbols can be used for the last subframe
· FFS down selection



In this contribution, we discuss partial subframe as one of DL subframe structure options for PDSCH transmission and provide our view regarding partial subframe structure on LAA SCell.

2 Discussion on partial subframe for PDSCH on LAA SCell
During the LAA study item phase, there were three possible options such as partial subframe, floating subframe, and super-TTI options for PDSCH transmission in a DL subframe on LAA SCell. At the last RAN1#82 meeting, RAN1 have agreed that super-TTI option is excluded as one of DL transmission methods for PDSCH transmission on LAA. In this section, we discuss issues related to partial subframe for PDSCH transmission in a DL subframe on a LAA SCell from the perspective of eNB/UE complexity.
For partial subframe as an option 1, there are some issues to be resolved from the perspective of eNB complexity and UE complexity. Since it is not easy for eNB to predict how many OFDM symbols on LAA SCell would be used for PDSCH transmission after an LBT success, eNB should prepare all possible length of partial subframe and it results in an increase of eNB complexity. From UE’s point of view, UE complexity and power consumption can be also increased because UE should blindly detect DL transmission burst from eNB. Therefore, if partial subframe is supported on LAA SCell, it would be beneficial to consider a few candidate OFDM symbol positions as PDCCH/PDSCH starting symbol at both eNB and UE in order to reduce eNB for preparing partial subframe with limited number of length as well as UE blind decoding complexity for a limited starting position of PDCCH/PDSCH. It seems reasonable to consider a restricted set of OFDM symbol positions having CRS as PDCCH/PDSCH starting symbols for not only ensuring PDCCH decoding performance in case of CRS based transmission mode but also maintaining acceptable complexity level and performance from both eNB and UE perspectives.
· Proposal: It seems beneficial to consider a restricted set of OFDM symbol positions with CRS as PDCCH/PDSCH starting symbol for ensuring PDCCH decoding performance, if a partial subframe is supported on LAA SCell.

3 Conclusion
In conclusion, we summarize our view on options for PDSCH transmission in a DL subframe. 
· Proposal: It seems beneficial to consider a restricted set of OFDM symbol positions with CRS as PDCCH/PDSCH starting symbol for ensuring PDCCH decoding performance, if a partial subframe is supported on LAA SCell.
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