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Introduction
In last RAN meeting held in Malmo (RAN #68), a new work item on Licence-Assisted Access (LAA) to unlicensed spectrum was approved [1]. In order to ensure fair coexistence with other technologies operating in 5GHz spectrum, LAA will adopt a Listen Before Talk (LBT) procedure. In this contribution, we discuss how a possible minimum requirement for the LBT procedure could be defined. 
Discussion
LBT procedure will be an essential element of the LAA feature. Listen Before Talk represents indeed a proved mechanism to allow spectrum sharing across different technologies operating in the same band/channel. In release 13, only DL requirements will be defined for transmission in 5GHz spectrum, therefore the discussion presented in this contribution will mainly address Base Station specifications.
Defining requirements for LBT is something new that RAN4 needs to deal with. In order to understand the best way to specify a minimum requirement for the LBT procedure, we need to analyse the main components of the LBT procedure. Regardless what would be the specific algorithm defined by RAN1, it is clear that the following elements need to be specified: 
· a channel sensing procedure in which the channel will be declared free or busy based on an energy detection threshold
· a back-off mechanism which will be used to postpone the transmission when the channel is detected to be busy
Specifications should ensure that a minimum performance of the sensing procedure is guaranteed. However, what this performance should be also depends on the back-off procedure and, in particular, on the timing involved in the back-off mechanism. If we look at the Wi-Fi specification as an example, the minimum time unit adopted in the back-off procedure is the slot time, which is defined as: CCATime + RxTxTurnaroundTime + AirPropagationTime + MACProcessingDelay. CCAtime is the Clear Channel Assessment time and it is defined as ([3], section 6.5.4.2): The maximum time (in microseconds) the CCA mechanism has available to assess the medium within every time slot to determine whether the medium is busy or idle.
[bookmark: _GoBack]As it can be observed, in the Wi-Fi specification, the slot time is the minimum time unit detectable during the back-off countdown procedure and its definition includes a measure of the minimum time needed to assess whether the medium is busy or not. Of course the overall back-off performance depends on the reliability of the sensing procedure. 802.11 specifications provide a minimum requirement for CCA detection probability ([3], Table 19-6): in case of slot time equal to 9usec, CCAtime=4usec and detection probability is >90%. In other words, Wi-Fi requirement can be read as: devices need to detect channel to be idle/busy within 4usec with probability higher than 90%.
As already mentioned, the task of RAN4 should be to produce a minimum requirement for the sensing procedure. One possibility is to define a reliability test similar to Wi-Fi in which a minimum detection probability is guaranteed. In other words, a possible requirement could be written in the form of: Base Station should be able to assess whether the medium is busy or idle within X usec with Y% probability.  
Proposal 1: LBT requirement for Base Station should be defined in the form: Base Station should be able to assess whether the medium is busy or idle within X usec with Y% probability.  
It is finally worth noticing that the value of X should be jointly decided by considering the final design of the back-off procedure in RAN4.
Conclusion
In this contribution we discussed a possible definition of minimum performance requirement for the LBT procedure. By also taking into account current Wi-Fi specification for CCA procedure, we made the following proposal:
Proposal 1: LBT requirement for Base Station should be defined in the form: Base Station should be able to assess whether the medium is busy or idle within X usec with Y% probability.  
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