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1 Introduction
In RAN1-82 meeting, the following agreements are achieved for CW size adjustment and defer period [1]

Agreements:
For contention window size adjustment for LBT category 4 operation for PDSCH, the following options should be studied further

· For LBT Category 4 operation for PDSCH, the CWS (contention window size) is adjusted based on  HARQ ACK/NACK feedback

· FFS on the details of how to use the HARQ ACK/NACK feedback. More details on the procedure should be provided as much as possible within RAN1#82
· For LBT Category 4 operation for PDSCH, the CW size is adjusted based on the eNB medium sensing based metrics

· The following options have been identified to derive the metric

· Option 1: Number of busy periods between transmissions 

· A busy period is the total time the channel is occupied between two idle CCA slots 
· Option 2: Number of idle slots (or) ratio of the number of idle to busy slots within a defined observation window
· FFS on the details for the two options above. More details on the procedures should be provided as much as possible within RAN1#82
Agreements:
· For LBT operation,  an ECCA slot size of 9 µs is used
· The actual sensing time is at least 4 µs within the slot.

· For LBT Category 4 operation for PDSCH 
· A defer period consists of a duration of 16 us followed by n consecutive CCA slots.

· n is a positive integer

· The duration of a CCA slot is 9 us.

· FFS on number of slots in the defer period, e.g., n for different QoS classes.

· No count down is performed during the duration of 16 µs at the start of the defer period.

· The backoff counter may be decremented by one at the end of a defer period when all the n slot are observed to be idle.

· If the counter reaches 0 after decrementing, the node shall not transmit immediately and continues the ECCA procedure by performing a CCA check for at least one slot.
· FFS: The defer period may be aborted when the channel is observed to be busy anytime in the differ period.
A follow-up email discussion after RAN1 82th meeting was triggered and the following agreements were made. 
· For LBT Category 4, contention window size (CWS) adaptation is based on observation of busy and idle slots at the eNB in an observation window. The following options are considered for adapting the CWS

· Option 1: Metric = Number of busy periods

· Option 2: Metric = Number of busy slots

· Adaptation rule

· If the metric is larger than a threshold, then increase the CW size

· If the metric is smaller than a threshold, then reduce (or reset) the CW size

· Threshold

· Threshold can be predefined value or derived from current CWS value or properties of the observation window 

· Observation window

· Option A: The time between two DL PDSCH transmissions 

· Option B: The time between the random ECCA counter is drawn and the time when the counter reaches zero (or) the time that the packet is transmitted

· Note: for both options, the observation window may exclude the time period that the eNB voluntarily freezes the counter during the ECCA procedure or when the eNB is not sensing the channel.

· There may be other conditions under which CW size is reset to minimum (e.g. buffer is flushed etc.)
In this contribution, we present the discussion on how to count the busy slot or idle slot in defer period during the observation window.
2 Defer period
According to the agreements in last meeting, defer period is defined as a duration of 16 us followed by n consecutive CCA slots. The procedure of defer period can be seen in Figure 1. During the procedure of defer period, the channel should be checked with two granularity, 16us and 9us. At the start of the procedure, the channel needs to be checked with a length of 16us. Only when it has been idle for 16us, the channel can be checked with a length of 9us. And the channel needs to be checked with 16us again if it is busy in any 9us. If the channel has been idle for 16us + n*9us, the procedure can be ended.
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Figure 1, the flow of defer period procedure
There are two options of observation window for CW size adjustment based on eNB sensing. It is possible that the procedure of defer period may be triggered in each option of observation window. However, how to count the number of the busy slots need to be clarified. 
· Alt.1: Only the ECCA slot with 9us is counted into the metric

In this case, there is only one time length of channel check granularity, thus the number of busy or idle slots can indicate the number of ECCA slot clearly. But it cannot reflect the busy or idle state of other channel check time with defer duration 16us. 

· Alt.2: In addition to ECCA slot with 9us, the defer period duration 16us is also counted into the metric

If the 16us is also counted as busy/idle slot, more accurate channel state can be reflected. However, due to the different channel access granularity, how to count the number need to be clarified. 
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Figure 2, an example of defer period procedure

Proposal 1: RAN1 should discuss whether and how the defer duration 16us should be counted.
3 Conclusions
In this contribution, we present the discussion on the observation window and the counting method of busy slots and idle slots in the procedure of defer period if it is included in an observation window. Based on our analysis, we have the following proposals:
Proposal 1: RAN1 should discuss whether and how the defer duration 16us should be counted.
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