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During RAN1#81 meeting, the following agreements on PDSCH transmission in LAA DL partial subframes were approved [2]:
Agreements:
· At least the following options are identified as possible candidates for PDSCH transmission in a DL subframe on a LAA SCell
· Option 1: A DL transport block is only transmitted on a subset or all of the OFDM symbols in the DL subframe
· 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
· 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
· Note: This does not preclude the possibility of using different options for different subframes
In this contribution, we discuss different options to utilize the partial subframe for DL transmission.
Discussions and Proposals
The purpose of utilizing partial subframes for DL data transmission is to improve the utilization of the unlicensed spectrum.
In Option 1, we discuss two cases:
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Figure 1: Option 1-case1 and Option 1-case 2
Option 1-Case 1 refers to the partial subframe at the beginning of the TxOP. In this case, the eNB would need to prepare multiple versions of the PDSCH, one for each of the possible partial subframe duration, as the eNB would not know a prior when it can gain access to the channel. In order to truly enhance the resource utilization of the unlicensed carrier via data transmission in partial subframe, the eNB needs to prepare the multiple versions of PDSCH assuming different TBS, which however increases the eNB complexity significantly. Furthermore, the UE would need to split its DL control blind decoding candidates among the multiple starting OFDM positions in the partial subframe. Note that EPDCCH needs to be used if the starting OFDM symbol of the partial subframe is after the first 3 OFDM symbols in the subframe. Further, such EPDCCH in the partial subframe occupies less OFDM symbols compared to that supported in Rel-11, which would require some specification and implementation change.
Option 1-Case 2 refers to the partial subframe at the end of the TxOP. After the eNB gains access to the channel, it could prepare the PDSCH data transmission on the LAA SCell as if that on the licensed carrier. Hence there is no big eNB implementation complexity issue for utilizing the partial subframe at the end of the TxOP. Further, the partial subframe at the end of TxOP always starts from the first OFDM symbol, which does not require a change on the PDCCH decoding behavior. The supported duration of the partial subframe can be similar to that of DwPTS, in order to reduce the specification impact. 
Assuming the partial subframe at the beginning of the TxOP is not utilized and the partial subframe at the end of the TxOP is utilized, the average resource waste is 12.5% for a TxOP of 4ms and 5% for a TxOP of 10ms. The average resource waste is doubled if both partial subframes are not utilized.
Proposal 1: At least the partial subframe at the end of TxOP can be utilized for data transmission.
Proposal 2: Consider to reuse the DwPTS design for the partial subframe at the end of TxOP. 
In option 2, it is also required that eNB needs to prepare for multiple versions of PDSCH for possible transmission at the beginning of a TxOP. And the UE needs to split its DL control blind decoding candidates among the multiple starting OFDM positions in the partial subframe. Moreover, it is obvious that the new TBS design is needed for the super TTI. Another possible drawback of this option is the potential difficulty for HARQ retransmission of a PDSCH that was initially transmitted in a super TTI. 
Proposal 3: It is not supported to transmit a PDSCH TB in a super TTI with duration longer than 1ms.
In option 3, we assume the duration of TTI is equal to 1ms. The advantage is that eNB doesn't need to prepare multiple PDSCH with difference TBSs. In option 3- case 1, the first and the last partial subframe are combined as 1ms TTI, which can only be decoded at the end of the TxOP and hence requires the UE to buffer the data received in the first partial subframe throughout the TxOP. Option3-case 2 represents the concept of floating TTI, where a PDSCH is transmitted in consecutive OFDM symbols. The control channel can be transmitted at the beginning of the floating TTI (as shown in Figure 2), or transmitted in OFDM symbol aligned with the PCell subframe boundary.  For the former case, the UE needs to split its DL control blind decoding candidates among the multiple starting OFDM positions in the partial subframe (i.e. the possible starting OFDM symbol position of the floating TTI). For the latter case, the DCI transmitted in subframe n+1 shall indicate the starting OFDM symbol index in the partial subframe (i.e. in subframe n), which is a difficult to achieve for EPDCCH.
Proposal 4: Further consider floating TTI if its implementation complexity can be kept sufficiently low.
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 Figure 2: Option 1-case1 and Option 1-case 2
Conclusion
In this contribution, we analyze the possible candidates for PDSCH transmission in DL partial subframes on a LAA Scell. The following proposals are made:
Proposal 1: At least the partial subframe at the end of TxOP can be utilized for data transmission.
Proposal 2: Consider to reuse the DwPTS design for the partial subframe at the end of TxOP. 
Proposal 3: It is not supported to transmit a PDSCH TB in a super TTI with duration longer than 1ms.
Proposal 4: Further consider floating TTI if its implementation complexity can be kept sufficiently low.
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