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Introduction
In RAN-82, it was agreed that:
· 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)
In this contribution, we provide our views on DL subframe structure for PDSCH transmission within partial TTI and floating TTI. 
Design options for DL sub-frame structure  
In the discussion below as discussed and evaluated in our companion contribution [1], we propose to limit the starting positions for DL burst transmission to symbols indexes {0, 7} (from the start of the Pcell subframe boudary).   Note that the ending positions of PDSCH transmission may depend on the LBT completion instant before the start of DL burst, the maximum transmission time for DL burst and the presence of following UL subframe(s). Based on the above consideration, we discuss and compare the two design options, Partial TTI and Floating TTI.  
· Partial TTI: In this alternative, a DL transport block is only transmitted on a subset or all of the OFDM symbols in the DL subframe. With limited starting positions, eNB can prepare PDSCH transmission ahead of time for the two possible starting positions for the first partial TTI without incurring significant scheduling overhead at eNB. Furthermore, the existing HARQ-ACK mechanism for carrier aggregation can be (or largely) reused. The drawback of this option can be a higher control overhead, for instance, presence of (E)PDCCH in the partial subframe can limit the OFDM symbols for the transmission of PDSCH.  Particularly this issue can be more problematic in the last partial TTI (if present) of the DL burst, as the ending position can be any of the possible OFDM symbols.  However, it is not expected to occur significant performance loss by limiting the ending positions such that PDSCH can be transmitted along with (E)PDCCH. Furthermore, the (E)PDCCH overhead can be reduced by optimizing the scheduler implementation at the eNB, e.g. assigning more bandwidth to a TB, limiting the multi-user scheduling, etc. 
· Floating TTI: In this alternative, 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 that is less than or equal to 1ms or in a subset or all OFDM symbols in one subframe. The overhead at the eNB for scheduling subframe is eliminated when compared to Partial TTI alternative as the subframe length is always fixed to 1ms.  However, we do not expect any significant benefits of floating subframe when the starting positions are limited to 2 symbols.  On the other hand, we expect some drawbacks for the floating TTI design. 
· With floating subframe, the starting and ending positions may not be aligned with the Pcell subframe boundary for possibly all Scell DL subframes within DL burst. This would require a new HARQ mechanism (and possibly a new PUCCH format to carry HARQ-ACK) where the existing CA mechanism cannot be reused. 
· Aligning to the subframe boundary is beneficial for reserving the channel for UL transmission after DL subframe within TDD DL/UL frame structure.  Thus, as the DL transmissions need to be subframe boundary aligned, partial TTI is needed to align the DL transmission with the subframe boundary along with the floating subframe. 
Based on the above observations we propose following.
Proposal : Partial TTI is used for PDSCH transmission in a DL subframe on a LAA SCell. 
(E)PDCCH design options for partial TTI   
We propose preferred designs for (E)PDCCH based on the partial TTI for PDSCH transmission when self-carrier scheduling is used for scheduling DL transmissions. 
Figure 1 illustrates the design option with PDCCH. Note that the location of the PDCCH in the first partial subframe is determined based on the limited starting positions. PDCCH mapping for the OFDM symbol within the partial subframe (when subframe duration is less than 1 ms) is required to be specified. Note that in the last partial subframe, however, PDCCH is located at the start of subframe. 



Figure 1: PDCCH based option with partial subframe 
[bookmark: _GoBack]Figure 2 describes EPDCCH based design, wherein, EPDCCH is transmitted in the partial subframe, scheduling the partial subframe. EPDCCH in the partial subframe may need to be defined for partial subframes transmitted over one slot.  Therefore, it is preferred to put EPDCCH design for partial subframe as a secondary priority. 
 


Figure 2: EPDCCH based option with partial subframe 
Conclusions
In this contribution, we compared various candidates for PDSCH transmission. Based on the discussion, we propose: 
Proposal : Partial TTI is used for PDSCH transmission in a DL subframe on a LAA SCell. 
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