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1. Introduction 
At RAN1#81Bis, RAN1 made the following detailed working assumptions on the category 4 LAA DL LBT scheme. 
· 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. 
In addition, the flow diagram in Figure 1 was agreed as working assumption at least for evaluation purpose. 
In this contribution, we discuss and propose the values of the above parameters based on the comprehensive evaluation results presented in our companion contribution [1]. We also propose some modifications on the current working assumptions on LBT category 4 scheme for DL transmission. 
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Figure 1. The current RAN1 working assumption on Cat. 4 based LAA DL LBT mechanism

2. Discussion on the working assumption for category 4 DL LBT scheme 

Dynamic exponential backoff vs. semi-static backoff
We observe from the evaluation results in [1] that the dynamic exponential backoff outperforms the semi-static CW adaptation scheme considered, especially in terms of Wi-Fi UPT performance. This is mainly due to the fast adaptability of the exponential backoff to time-varying system load (or contention situation). Although we could show through simulations that a semi-static CW adaptation scheme provides a good coexistence performance, while keeping a good LAA performance, it is not clear and may be challenging to design a good realistic semi-static CW adaptation mechanism for a variety of time-varying realistic deployment scenarios. Moreover, in practice, it would be difficult to guarantee good coexistence with Wi-Fi for an LAA network equipped with a semi-static CW adaptation mechanism, for countless different real deployment scenarios. 
Proposal 1
Adopt only the dynamic exponential backoff as the contention window adaptation scheme for the category 4 LAA DL LBT, i.e., remove the semi-static backoff option.

ECCA slot duration
Slot duration of 9 s is used in IEEE 802.11a, 11g, 11n (5GHz), and 11ac. In general, in the coexistence scenario of Wi-Fi and LAA, the Wi-Fi performance is better with an LAA ECCA slot duration longer than Wi-Fi’s one, while the Wi-Fi performance is worse with an LAA ECCA slot duration shorter than Wi-Fi’s one, as confirmed by our evaluation results in [1]. It would be desirable to make the LAA ECCA slot duration the same as the Wi-Fi’s one to make the coexistence performance more predictable in countless different real deployment scenarios. 
Proposal 2
Make the LAA ECCA slot duration the same as the Wi-Fi’s one, e.g., 9 s in 5GHz band. 

Initial CCA sensing duration and defer period during ECCA
Different defer periods, e.g., DIFS and AIFS, are defined for different QoS classes in IEEE standards. Like ECCA slot duration, in the coexistence scenario of Wi-Fi and LAA, the Wi-Fi performance is better with LAA initial CCA and defer periods longer than Wi-Fi’s ones, while the Wi-Fi performance is worse with LAA initial CCA and defer periods shorter than Wi-Fi’s ones, as confirmed by our evaluation results in [1]. It would be desirable to make the LAA initial CCA and defer periods the same as the Wi-Fi’s ones to make the coexistence performance more predictable in countless different real deployment scenarios.
Proposal 3
· Make the initial CCA duration identical to the defer period during ECCA.
· Make the LAA initial CCA duration and the defer period during ECCA the same as the Wi-Fi’s ones, e.g., DIFS or AIFS depending on different QoS classes.
· A defer period is not configured to be zero.

Conditions under which initial CCA is used
In IEEE standards, initial CCA is performed when a node has been in the idle state, i.e., the node has no data to transmit. It would be desirable to make the LAA initial CCA condition the same as the Wi-Fi’s ones to make the coexistence performance more predictable in countless different real deployment scenarios.
Proposal 4
Initial CCA is performed by an eNB when it has been in the idle state (i.e., no data to transmit) and new data has arrived. 

Whether to continue count down during defer period
According to IEEE standards, a transmission node does not continue count down during defer period. If LAA do so, it should be compensated by adjustments of other parameters to the channel access behavior similar to Wi-Fi to ensure fair coexistence, which would be unnecessary if LAA adopts the same rule as Wi-Fi.
Proposal 5
Do not continue count down during defer period. 

3. Conclusion
We have discuss the detailed parameter values and options of the category 4 LAA DL channel access scheme based on the comprehensive evaluation results presented in our companion contribution [1]. Based on the discussion, we have made the following proposals. 
Proposal 1
Adopt only the dynamic exponential backoff as the contention window adaptation scheme for the category 4 LAA DL LBT, i.e., remove the semi-static backoff option.
Proposal 2
Make the LAA ECCA slot duration the same as the Wi-Fi’s one, e.g., 9 s in 5GHz band. 
Proposal 3
· Make the initial CCA duration identical to the defer period during ECCA.
· Make the LAA initial CCA duration and the defer period during ECCA the same as the Wi-Fi’s ones, e.g., DIFS or AIFS depending on different QoS classes.
· A defer period is not configured to be zero.
Proposal 4
Initial CCA is performed by an eNB when it has been in the idle state (i.e., no data to transmit) and new data has arrived. 
Proposal 5
Do not continue count down during defer period. 
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