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Introduction
In this contribution, we discuss restrictions on the starting and ending positions for LAA DL subframe. It is desirable that the number of starting positions is limited to reduce DL burst detection complexity at UE and scheduling complexity at eNB. Specifically, we provide further study on the starting and ending positions including but not limited to specification impact perspective by taking into account the performance evaluations in [1]. 
Transmission of LAA DL burst
DL LAA burst transmission is subject to LBT. As LBT can be completed any time before the allowed starting positions, LAA eNB needs to reserve the channel immediately after the completion of LBT until the allowed starting OFDM position of DL burst as shown in Figure 1. If the starting position is not aligned with the Pcell boundary, then DL transport block is transmitted on the subset of the OFDM symbols until the next Pcell boundary in the partial subframe as proposed in our companion contribution [2]. The duration of the partial subframe is dependent on the choice of starting/ending positions as described next. 


Figure 1: An illustration for LAA DL transmission  
Choice of starting position 
In our previous contribution [1], we proposed to use starting position from OFDM symbols 0 and 7 (i.e. subframe transmission is slot aligned) for normal CP (NCP). The choice of starting symbols within the set {0, 7} is based on the performance evaluation, wherein we observed performance improvement for LAA and WiFi if equally spaced multiple positions are allowed for starting positions for DL data burst transmissions compared to the case when DL data burst starts with Pcell aligned subframe boundary. Furthermore, we observed that for every additional symbol added after 2 symbols, the performance is marginally improved. Thus OFDM symbols {0, 7} for normal CP are chosen as a tradeoff between the complexity and performance improvement. We can extend the same logic to the extended CP and limit the starting positions to symbols {0, 6}. 
The symbols {0, 7} for NCP and {0, 6} for ECP may bring some more benefits. For example, with the mentioned  starting symbols, all antenna ports 0–3 can be contained in the first two OFDM symbols from the starting symbol, allowing the channel estimation for up to 4 layers in CRS based transmission mode without changing CRS pattern. As another example, the PDCCH scheduling partial subframe in the second slot can mimic the existing design from the first slot.
Proposal 1: OFDM symbols {0, 7} for normal CP and OFDM symbols {0, 6} for extended CP are preferred as starting positions for DL burst transmission. 
Choice of ending position
[bookmark: _GoBack]The ending OFDM position can be computed as a function of reservation signal duration and the starting position such that the total DL transmission duration is limited by maximum channel occupancy time (MCOT).  Thus, depending on the duration of the reservation signal and the LBT completion instant, ending OFDM symbol is possible in any of the 0 to 13 symbols. Even though any ending position is possible without any impact on the eNB/UE complexity, it may have specification impact on the design of synchronization signals due to variable subframe lengths.  
As considered for the starting position, the slot aligned partial subframe transmission for the last partial subframe can also be considered for determining the ending position, i.e. symbols {6, 13} for NCP and  {5, 11} for ECP can be considered as potential ending positions. 
In DwPTS, the last OFDM symbol for DL part in special subframe may not be in slot level. In order to be in line with the above two values {6, 13} for NCP and {5, 11} for ECP as ending position, two cases can be simply defined by {6, end symbol in a subframe for DL} for NCP and {5, end symbol in a subframe for DL} for ECP.
Proposal 2: OFDM symbols {6, end symbol in a subframe for DL} for normal CP and OFDM symbols {5, end symbol in a subframe for DL } for extended CP are used as ending positions for DL burst transmission. 
Conclusion
In this contribution, we discussed options on starting and ending positions for DL burst transmission after completion of LBT. 
Proposal 1: OFDM symbols {0, 7} for normal CP and OFDM symbols {0, 6} for extended CP are preferred as starting positions for DL burst transmission. 
Proposal 2: OFDM symbols {6, end symbol in a subframe for DL} for normal CP and OFDM symbols {5, end symbol in a subframe for DL } for extended CP are used as ending positions for DL burst transmission.  
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