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In the WID for LAA [1], the following has been agreed regarding UL for LAA:
“The work item on LAA should only specify support for LAA SCells operating with only DL transmissions. When specifying support for LAA SCells with only DL transmission, the following for the UL should be agreed (but not specified): the principles of UL channel access and the necessary forward compatibility mechanism so that the UL for LAA SCells can be added in future release without modifications to the DL design.”
It has also been agreed at RAN1 #82 that [2]:
· Note: Frequency reuse is a design target for LAA
In this contribution we discuss the aspects that should be taken into account for DL-only LAA design to accommodate the forward compatibility and frequency reuse for incorporating UL transmission on the unlicensed spectrum in the future releases.
Discussion
One of the aspects being discussed during the LAA SI and WI is the subject of enabling frequency reuse for LAA in order to benefit one of the key features of LTE being the multi-user uplink transmission. For DL, frequency reuse can be implemented by synchronizing the LAA operations of LAA eNBs. There is no need to introduce any specific specs changes.
Effective multi-user uplink transmission when the UL transmissions are subject to LBT may require more additional handling. Different approaches have been suggested to increase the probability of simultaneous access of multiple UEs scheduled in the same subframe. Following WID guidelines, we focus on the approaches that are based on the LBT parameters. 
One possibility is to signal to UEs the starting time of the LBT procedure. The signalling could be part of the DCI message. UEs with the same LBT starting time can be grouped and scheduled together for the same subframe. For UEs with similar radio interference environments, the probability that those UEs will access the channel simultaneously and hence will not block each other increases will be high particularly if the contention window is short. 
Based on the same logic, signalling the same random backoff counter (with or without signalling the LBT starting time) to the UEs that are intended to be scheduled in the same subframe increases the probability of simultaneous channel access assuming that Cat-4 based LBT is adopted by those UEs..
Based on this discussion the following is proposed to be considered while designing the LAA DL for future uplink transmission in the unlicensed band: 
Proposal:
· Allocate additional bits in the DCI message for the UL grant to signal the LBT parameters to the UE. Examples of the LBT parameters are the random backoff counter and/or starting time of the LBT operation.

Conclusion
In this contribution we discussed the importance of enabling frequency re-use for LAA and concluded that the following should be considered following the WID’s guidelines:
Proposal:
· Allocate additional bits in the DCI message for the UL grant to signal the LBT parameters to the UE. Examples of the LBT parameters are the random backoff counter and/or starting time of the LBT operation.
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