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In RAN1#80 meeting and LAA Adhoc, functionalities for discontinuous LAA downlink transmission were discussed and the following agreements [1] [2] were made:
	Agreements:
· Functions that can be supported by one or more signals to be transmitted from the beginning of a discontinuous LAA downlink transmission can include at least one of the following
· AGC setting
· Channel reservation
· Note: Transmission of the signal(s) may not be required 
· At least functions that may need to be supported for discontinuous LAA downlink transmission operation by one or more signals include at least one of the following
· Detection of the LAA downlink transmission (including cell identification)
· Time & frequency synchronization
· Other functionalities if necessary
· Note that it is not precluded the same signal is used for all above and possibly other functions
The above functionalities can be supported by other methods (including assistance from licensed carrier)



	Agreements:
· 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



In this contribution, we discuss the LAA Frame structure including the flexible transmission and the reservation signal.
Flexible transmission design
For category 3 & 4 LBT, the flexible transmission is needed. As described in several contributions [3] [4], we support the start position of PDSCH transmission should be predefined symbols in a subframe because it reduces the receiver complexity at the UE and the encoding delay at the eNB. Regarding TBS determination, eNB should change TBS corresponding to the start point except for the floating TTI model [5]. If TBS has a fixed number of allowed sizes, then the eNB can start channel coding in advance. This can also be adapted for the ending OFDM symbols.
Proposal 1:
For category 3 & 4 LBT except for floating TTI model, TBS determination should partially depends on the start time and the ending time.

Indication of the start and end time of PDSCH
As described in [6], we believe an initial signal is needed at least for the synchronization purpose. The initial signal can also be used as the indication of the start time of the PDSCH. 
Additionally, the initial signal can indicate or imply the end time with respect to the start time. 
Proposal 2:
The initial signal should indicate or imply the start and the end time information.
Reservation signal design
For category 3 & 4 LBT, reservation signal is needed when the start symbol of PDSCH is fixed to several predefined symbols in a subframe. In such a case the reservation signal cannot consist of essential control signaling because the transmission of this reservation signal is opportunistic (for example, the transmission begins at the subframe boundary). Considering the above we believe the duration of the reservation signal should be as short as possible. In addition, we propose to use the copy of a portion of PDSCH as the reservation signal to utilize this period more effectively as shown in Figure 1 when the reservation signal is longer than one symbol. This signal is useful for the improvement of the PDSCH performance. In case this signal is shorter than one symbol, other signal should be inserted. One possible example is transmitting a signal indicating it is a “LTE-LAA” transmission. This can be used for CCA threshold adaptation.

[image: ]
Figure 1: An example of reservation signal


Proposal 3:
The copy of PDSCH can be considered as one of the candidates for the reservation signal when the reservation signal is longer than one symbol.

Consideration of LAA scheduling
Due to LBT requirement the transmitter needs to perform CCA every time it wants to transmit data. Therefore, to reduce the CCA related overhead, the transmitter should strive for continuous transmission and avoid any in-between gaps. This is especially important for the UL transmissions. 
In addition to the above, CCA overhead reduction, we should consider the control channel impact on the licensed carrier as well. In order to obtain an efficient usage of the licensed-carrier, the multi-subframe scheduling indicated by one DCI can also be considered. To support multi-subframe scheduling all the related DCI parameters such as the multiple NDIs, RVs, process IDs must be studied.
Proposal 4:
[bookmark: _GoBack]Multi-subframe scheduling should be considered for LAA.



Conclusions
Proposal 1:
For category 3 & 4 LBT except for floating TTI model, TBS determination should partially depends on the start time and the ending time.
Proposal 2:
The initial signal should indicate or imply the start and the end time information.
Proposal 3:
The copy of PDSCH can be considered as one of the candidates for the reservation signal when the reservation signal is longer than one symbol.
Proposal 4:
Multi-subframe scheduling should be considered for LAA.
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