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1
Introduction
In the LAA SI conclusion, it was agreed to use a Cat 4 LBT scheme with variable window size for channel access. In this document, we discuss the details of the DL LBT operation for LAA including a proposed trigger mechanism by counting the number of busy periods between transmissions for adapting the window size.
2
DL LBT 
The LBT procedure is implemented using a Cat 4 LBT based spectrum sharing mechanism based on a clear channel assessment (CCA) scheme using energy detection as described below. A transmitter operating in the unlicensed spectrum and attempting channel access can be in one of 4 possible states: (1) Idle state (2) Self-deferral state (3) Countdown state and (4) Transmit state. An eNB can be assumed to be in idle state when it is initially configured to start transmissions on a channel. The rest of the states are defined in the later part of the document. 

2.1
Initial Defer

When an eNB is in idle or in self-deferral state, the eNB performs a CCA check using energy detect. The eNB observes the channel for at least the duration of InitialDeferPeriod. If the averaged detected energy during this period is less than the energy detection threshold during this period, the eNB may immediately transmit on the channel. 
2.2 
Extended CCA

If the eNB finds the channel occupied during the InitialDeferPeriod, it shall not transmit on that channel and continue to observe the channel until it finds the channel to be idle for at least a duration of DeferPeriod. Once the channel is detected as idle for at least DeferPeriod, the eNB draws a random number N uniformly distributed between 1 and q. N is the minimum number of unoccupied CCA slots of duration CCASlotTime, which the eNB needs to observe before the start of the next transmission. The eNB decrements the value of N every time it observes an idle slot. If the channel is occupied when N > 0, the eNB waits until the channel is idle for at least one defer period before resuming the countdown once again. 

When the countdown reaches 0, the eNB may transmit. If the eNB has further traffic to transmit, it generates a new random number N based on an updated value of q and starts the countdown procedure once again. 

If the eNB does not transmit on the channel once N reaches zero, the eNB is considered to be in self-deferral state. Finally, the eNB is considered to be in idle state, if it has no further traffic to transmit. 
2.3 
Maximum Channel Occupancy Time
The total time an eNB transmits on the channel shall be less than MCOT. If the eNB schedules UL transmissions, the total sum duration of DL and UL transmissions including the switching time between DL and UL shall be less than MCOT.  We propose that the MCOT be 10ms for LAA. A different MCOT may be applicable when UE is cross-carrier scheduled by the eNB.
2.4
LBT with multiple traffic classes
LAA uses carrier aggregation between licensed and unlicensed carriers to transmit data to UEs. Due to the presence of highly reliable licensed carrier as a PCell, high priority traffic such as voice can be transmitted on the licensed carrier and all traffic on unlicensed carriers can be transmitted as best effort traffic. Thus, LAA need not define LBT with multiple different traffic classes.
2.6
Energy detection threshold
The energy detection threshold is used to determine whether the channel is busy or idle in a given slot or defer period. Currently, the energy detection threshold is given as 
TL = -75dBm/MHz + (23dBm – PH)/1MHz, 

if the transmit power is less than 23dBm and is set at -75dBm/MHz otherwise. We propose to use this formula to determine the maximum ED threshold for LAA nodes. However, LAA nodes may use a lower ED threshold by using an adaptive energy detection threshold to coexist well with WiFi nodes. Further details of the ED threshold adaptation mechanism are discussed in [2].
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Conclusions 

In this document, we have discussed the LBT scheme at the LAA eNBs operating in the unlicensed spectrum. 
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