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1. Introduction

In RAN1 #80bis, the following working assumptions were reached: 
Working assumptions:
· If LAA is adopting a LBT category 4 scheme for DL transmission, it will be based on ETSI option B modified to a LBT category 4 scheme except for the following modifications that ensure fairness with Wi-Fi:

· The size of the LAA contention window is variable via dynamic exponential backoff or semi-static backoff between X and Y ECCA slots

· The value of X and Y is a configurable parameter

· FFS: which trigger and rate for adapting the size of the contention window

· Consider minimum ECCA slot size smaller than 20 µs

· The initial CCA (ICCA) can be configurable to be comparable to the defer periods of Wi-Fi (e.g., DIFS or AIFS)

· FFS: Conditions under which initial CCA is used

· When ECCA countdown is interrupted, a defer period (not necessarily the same as ICCA) is applied after channel becomes idle

· FFS: Continuing count down during defer period

· The defer period is configurable. It can be configured to be comparable to defer periods of Wi-Fi (e.g. DIFS or AIFS). 

· FFS: A defer period configured to be zero.

· FFS: how matching is done when multiple UEs are scheduled in a subframe with different QoS, or when a transmission contains no PDSCH (e.g. DRS, CSI-RS), or when a transmission contains UL grants

· FFS: Relationship, if any, between contention window and maximum channel occupancy?

· Discuss the values of all the above parameters at RAN1#81

· FFS: Applicability of this to DRS

· Adaptability of the energy detection threshold can be applied

· Defer period: Minimum time that a node has to wait after the channel becomes idle before transmission, i.e., a node can transmit if the channel is sensed to be idle for ≥ defer period. 

· Companies are encouraged to provide evaluations at RAN1#81 for LBT category 4 schemes in accordance with the above

In this contribution, we provide our views on LBT for LAA. From the working assumption, we will refer to the LBT scheme as in the working assumption as “Category 4 LBT”.


2. LBT for LAA
A flow chart for the LBT mechanism from the working assumption was agreed, at least for evaluation purpose:
· Agree upon the flow chart on the next slide as a working assumption on category 4 LAA channel access scheme, at least for evaluation purpose. 

· FFS: Continue or freeze count down during defer period 
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2.1 Dynamic exponential backoff vs semi-static backoff
While performing LBT or not leads to fundamental difference in LAA design, it seems no matter whether dynamic exponential backoff or semi-static backoff is used for LAA, the uncertain nature of eNB transmission due to LBT is enough to shape most if not all design decisions of LAA. 
Yet adopting dynamic exponential backoff clearly makes LAA’s behaviour similar to that of WiFi’s, and from that coexistence with WiFi becomes less a concern.  

2.2 Backoff counter decrement during the defer period
To progress on the LBT scheme for LAA, it seems necessary to make a determination on the FFS point whether to continue or freeze count down during a defer period.

DCF was one of first LBT schemes adopted in WiFi. In IEEE 802.11e, EDCA was introduced. When comparing EDCA and DCF, we note the following [11]
1. The backoff window size is configurable in EDCA depending on traffic category;

2. The defer period duration is configurable in EDCA depending on traffic category;

3. Overall, DCF and EDCA have a quite similar LBT mechanism.
4. There are also two subtle differences between EDCA and DCF (refer to Figure 4 in [11]):
· Backoff counter decrement

· With DCF, when a channel becomes busy, the backoff counter is frozen. Then backoff counter resumes only after the channel has been idle for DIFS.

· In EDCA, when a channel becomes busy, the backoff counter is frozen. Yet the backoff counter is decremented if the channel has been idle for AIFS.

· Transmission time and backoff counter value
· In DCF, when the backoff counter reaches 0 in a slot, the AP immediately starts transmission after that slot.

· In EDCA, it is prescribed in the IEEE specifications (IEEE 802.11e and other specifications incorporating IEEE 802.11e) there is only one action allowed at a time epoch among {Decrement backoff counter, transmission}. When the backoff counter reaches 0 at a slot, the AP does not transmit immediately after that slot; it needs to wait for one more  idle slot to transmit. 
· It is noted in [11], no matter how the EDCA parameters are configured, EDCA’s behaviour cannot be made the same as DCF’s under all traffic/interference conditions. 
As one can see, in terms of enabling configurability of LBT parameters, the category 4 LBT is quite similar to EDMA/DCF. 
Now we can also see the FFS part points to the design choice between DCF and EDCA. As DeCCA is configurable, it is also necessary to understand the consequence of backoff counter decrement during the defer period, e.g. DeCCA is less than T.
3. Conclusion
In this contribution, we provide our views on the remaining details of Category 4 LBT.
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