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1 Introduction
In RAN #75 meeting, new WI on enhancement to LTE operation in unlicensed spectrum has been approved [1]. One of the objectives is to enhance the performance of LAA by supporting for multiple starting and ending positions in a subframe for UL and DL on LAA SCell with frame structure type 3. In this contribution, we discuss some candidate options for supporting DL multiple starting and ending positions in a subframe and provide our view regarding a partial subframe structure for DL transmission in a subframe on LAA SCell.
Discussion on DL multiple starting and ending positions in a subframe on LAA SCell
During the LAA SI/WI phase in Rel-13 [2], the following options for PDSCH transmission in a DL subframe had been proposed by each company.
· 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 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)
· 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)
And we had discussed possible options to specify the DL transmission structure in Rel-13 and had concluded to specify only partial subframe structure (i.e., Option-1) for PDSCH transmission in a DL subframe on LAA SCell. For Rel-13 LAA, it had been specified an initial partial subframe starting at the 2nd slot in the 1st subframe of DL transmission burst as well as an ending partial subframe with several OFDM symbol length like DwPTS in the last subframe of DL transmission burst.
Above all, in this new WI on enhancement to LTE operation in unlicensed spectrum, we would like to clarify whether the scope of this new Rel-15 WI includes only option 1 as extension of initial/ending partial subframe specified in the Rel-13 LAA or not include other options such as option 2 and option 3 in this Rel-15 WI.
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 would not be easy for eNB to predict the number of OFDM symbols for PDSCH transmission in a DL subframe on LAA SCell after LBT success, eNB should prepare all possible length of partial subframe and it results in increasing eNB complexity. From UE point of view, UE complexity and power consumption can be also increased due to the fact that UE should blindly detect DL transmission burst from eNB. Therefore, if an extension of initial/ending partial subframe in Rel-13 is supported on LAA SCell for Rel-15, it could be beneficial to consider a few candidate OFDM symbol positions as PDCCH/PDSCH starting symbol at both eNB and UE from the perspective of eNB complexity for preparing partial subframe with limited number of length as well as UE blind decoding complexity for a limited starting position of PDCCH/PDSCH. And it seems reasonable to consider a restricted set within OFDM symbol positions with CRS as PDCCH/PDSCH starting symbol for not only ensuring PDCCH decoding performance in case of CRS based transmission mode but also maintaining acceptable complexity level at both eNB and UE.
· Proposal: If additional DL starting position is supported, it seems beneficial to consider DL multiple starting position in the OFDM symbol positions with CRS as PDCCH/PDSCH starting symbol from the perspective of eNB complexity for preparing partial subframe with limited number of length as well as UE blind decoding complexity for limited starting positions of PDCCH.
[bookmark: _GoBack]As for the multiple ending position for PDSCH transmission in a DL subframe, it still seems beneficial to support only ending partial subframe with several OFDM symbol length (i.e. 3, 6, 9, 10, 11, 12 OFDM symbol length) for transmitting DL transmission from OFDM symbol positions with CRS to DL subframe boundary like DwPTS from starting at the DL subframe boundary as Rel-13. However, if the ending partial subframe is also decided to support even for the initial partial subframe considering multiple starting positions of the DL transmission burst, in addition to OFDM symbol lengths like DwPTS, 4 or 5 OFDM-symbol length may be considered as additional OFDM symbol length for DL transmission including CRSs in order not to degrade PDCCH decoding performance.

2 Conclusion
In conclusion, we summarize our view regarding DL multiple starting and ending position for PDSCH transmission in a DL subframe. 
· Proposal: If additional DL starting position is supported, it seems beneficial to consider DL multiple starting position in the OFDM symbol positions with CRS as PDCCH/PDSCH starting symbol from the perspective of eNB complexity for preparing partial subframe with limited number of length as well as UE blind decoding complexity for limited starting positions of PDCCH.
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