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1 Introduction

An overview of the design options for discontinuous transmission with LBT is provided in section 2 as a text proposal for TR36.889. 
2 Text Proposal 
--------------------------< Start of text proposal for TR36.889 >--------------------------
7.2.x
Design options for discontinuous transmission with LBT
This section summarizes design options for discontinuous transmissions for LAA with only DL transmission, where LAA follows a load-based or frame-based LBT mechanism.
To achieve efficient discontinuous transmission under the short transmission duration limitation such as 4 ms, less time should be spent not transmitting data after accessing the channel. Less time spent occupying the channel for transmitting a given amount of data is also beneficial for coexistence. LAA should therefore support a mechanism for fast AGC setting and time/frequency estimation for demodulation so that LAA can efficiently use the short burst for data transmission. Mechanisms to support fast SCell on/off may also impact RRM measurements including cell identification, and CSI measurements including channel and interference measurements. Support for fast SCell on/off may require signalling enhancements.
For adaptive transmission schemes following a load-based LBT, the time where an eNB is allowed to transmit is in general not at a subframe boundary or at an OFDM symbol boundary. Therefore, some amount of transmission has to be spent not transmitting data, otherwise the eNB may lose the opportunity to access the channel if the eNB waits to transmit for the next subframe boundary or for the next OFDM symbol boundary. As described in section 7.2.x, an initial signal can be transmitted for this purpose.
Once the eNB has assessed the channel availability and potentially after the transmission of an initial signal in case of following a load-based LBT, the transmission of LTE signals and channels will start at an OFDM symbol boundary. To enhance the utilization of the occupied channel, eNB may start the transmission of LTE signals and channels earlier than allowed by the Rel-12 specifications. 
Several design options are listed below:
· As in Rel-12, i.e. only at a subframe boundary.
· Before a fixed OFDM symbol in a subframe.A set of fixed OFDM symbols in a subframe.
· Any OFDM symbol in a subframe.
Since the maximum channel occupancy time is also regulated, relaxing constraints on the end time of PDSCH/EPDCCH would increase the transmission efficiency compared to keeping the PDSCH/EPDCCH end time at the subframe boundary. Also, PDSCH/EPDCCH transmission may be finished before the subframe boundary to allow a time for channel availability check between consecutive subframes. Several design options are listed for the possible end position of data transmission:
· As in Rel-12, i.e. only at the subframe boundary.
· At a fixed OFDM symbol in a subframe.
· A set of fixed OFDM symbols in a subframe.
· Any OFDM symbol in a subframe.
--------------------------< End of text proposal for TR36.889 >--------------------------






































































































































































































