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1. Introduction
At RAN1#82 meeting, it was agreed that the details of how to use the HARQ ACK/NACK feedback has been discussed in the contention window size (CWS) adjustment based on HARQ feedback for LBT category 4 operation for PDSCH [1]. Moreover, the detail of the CWS adjustment method was proposed in e-mail discussion as following [2]; 
The following options are considered for adapting the CWS based on the set of considered HARQ-ACK feedback values:

· Option 1: The CWS is increased if all of the considered HARQ-ACK feedback values corresponding to a single subframe (e.g. the latest DL subframe or the first DL subframe of the latest DL transmission burst) are NACK. Otherwise, the CWS is reset to the minimum value.
· Option 2: The CWS in increased if at least one of the considered HARQ-ACK feedback values corresponding to a single subframe (e.g. the latest DL subframe or the first DL subframe of the latest DL transmission burst) is NACK. Otherwise, the CWS is reset to the minimum value.
· Option 3: The CWS is increased if at least Z% of the HARQ-ACK feedback values within a predefined window are NACK. Otherwise, the CWS is reset to the minimum value.
· FFS on timing and size of the window
In addition, the CWS is reset to the minimum value if at least one of the following conditions are met:

· Alt 1: if the maximum CWS is used for K consecutive eCCA for transmission e.g. K=1 or2 or 3. FFS on K
· Alt 2: if there has been no DL transmission by the eNB for a duration of at least T. FFS on T.
· FFS on other alternatives
In this contribution, we would like to share our views on these options of the CWS adjustment based on HARQ feedback. 

2. The CWS adjustment method based on HARQ feedback
2.1 Usage scenario

The objective of the CWS adjustment is decrease the collision probability of transmission bursts from different TX nodes. There are two supposed usage scenarios.

The first scenario is the case with hidden node problem. To avoid hidden node problem as a result of the CWS adjustment, each TX node is expected to start and complete transmission during the period without transmissions from other TX nodes. This means that LAA node must wait longer duration for LBT than maximum transmit duration of 4ms or 10ms, for example. Therefore, the LAA will show very low performance when the hidden node problem is avoided by the CWS adjustment.

The second scenario is high node density scenario within the area where each node can detect other node transmission. The collision occurs if the duration for LBT of different nodes accidentally becomes the same value, for example, random counters of the nodes are the same value. The CWS adjustment is effective to decrease the collision probability in this scenario since the large CWS can decrease the probability of this accident. 
Observation 1: The CWS adjustment is effective to decrease the collision probability in the scenario that nodes are located in the area where each node can detect other node transmission by LBT.
2.2 Consideration regarding each option

In the above second scenario, the collision probability depends on number of TX nodes sharing one carrier corresponded to deployment scenario such as hotspot, stadium, and so on. If the CWS adjusts independently of this number, the CWS of each TX node may excessively become large (or small). Therefore, flexibility of the CW size change should be controlled taking into consideration this number.

Proposal 1: Flexibility of the CW size change should be controlled taking into consideration number of TX nodes sharing one carrier in the Observation 1 scenario.
LAA eNB can allocate some of UEs to a single subframe in transmission burst in contrast to Wi-Fi nodes and then receive some HARQ feedbacks corresponded to the subframe. This has an effect on Option 1 and Option 2. In Option 1, if number of UEs to be allocated in the single subframe becomes larger, the probability that the all HARQ feedbacks result in NACK becomes lower. Under the same condition, the probability that at least one of the HARQ feedbacks result in NACK becomes higher in Option 2. In this way, LAA eNB needs to control number of UEs to be allocated to the single subframe in order to adjust the CWS taking into consideration number of TX nodes sharing one carrier.
Observation 2: In option 1 and 2, LAA eNB needs to control number of UEs to be allocated to the single subframe in order to adjust the CWS taking into consideration number of TX nodes sharing one carrier.
In Option 3, the CWS is extended if the proportion of number of HARQ NACKs to number of HARQ feedbacks within predefined window is larger than threshold Z. The impact of number of TX nodes sharing one carrier is determined by the value of threshold Z. The flexibility of the CWS adjustment based on threshold Z in Option 3 is more adaptable than that based on number of UEs to be allocated to the single subframe in Option 1 and 2, because the threshold Z is independent of scheduler behavior. Therefore, the CWS adjustment should adopt Option 3. 
Proposal 2: The CWS adjustment should adopt Option 3 because threshold Z simplifies the control of flexibility of CW adjustment taking into consideration number of TX nodes sharing one carrier.
Herein, there are FFS on timing and size of the window in Option 3. Two cases are considered about FFS; a predefined window is defined as a single subframe in the latest DL transmission burst or the latest DL transmission burst. The definition of a predefined window should be selected from at least these two cases. 
Proposal 3: The definition of a predefined window in Option 3 should be selected from at least the following two cases.

Case1:  a single subframe in the latest DL transmission burst
Case2:  the latest DL transmission burst
Case 1: a single subframe in the latest DL transmission burst
In the Case 1, the predefine window means a single subframe, for example, the latest DL subframe or the first DL subframe of the latest DL transmission burst. If threshold Z is 100%, the Option 3 is equal to the Option 1. Similarly, the Option 3 is equal to the Option 2 if threshold Z is one X-th where X means maximum number of UEs which can be allocated to the single subframe.
Observation 3: If the predefined window is a single subframe in the latest DL transmission burst in Option 3, Option 3 can include both Option 1 and 2.
Case 2: the latest DL transmission burst
The predefined window is defined as the duration from the start timing of each DL transmission burst to finish timing of one. Then, eNB can consider on HARQ feedbacks corresponding to all subframes in a transmission burst. This means that the CWS is adjusted by the existence or non-existence of the collision at all UEs corresponded to a transmission burst. In LAA, the scheduled UEs between any transmission burst and the next transmission burst are generally different. Therefore, the CWS adjustment based on HARQ feedbacks of all of UEs allocated to a transmission burst may optimize the CWS for a next transmission burst.
Observation 4: If the predefined window is the latest DL transmission burst in Option 3, the CWS adjustment bases on HARQ feedbacks of all of UEs allocated to a transmission burst and may optimize the CWS for a next transmission burst. 



Conclusion 
Observation 1: The CWS adjustment is effective to decrease the collision probability in the scenario that nodes are located in the area where each node can detect other node transmission by LBT.


Proposal 1: Flexibility of the CW size change should be controlled taking into consideration number of TX nodes sharing one carrier in the Observation 1 scenario.


Observation 2: In option 1 and 2, LAA eNB needs to control number of UEs to be allocated to the single subframe in order to adjust the CWS taking into consideration number of TX nodes sharing one carrier.
Proposal 2: The CWS adjustment should adopt Option 3 because threshold Z simplifies the control of flexibility of CW adjustment taking into consideration number of TX nodes sharing one carrier.

Proposal 3: The definition of a predefined window in Option 3 should be selected from at least the following two cases.

· Case1:  a single subframe in the latest DL transmission burst
· Case2:  the latest DL transmission burst
Observation 3: If the predefined window is a single subframe in the latest DL transmission burst in Option 3, Option 3 can include both Option 1 and 2.
Observation 4: If the predefined window is the latest DL transmission burst in Option 3, the CWS adjustment bases on HARQ feedbacks of all of UEs allocated to a transmission burst and may optimize the CWS for a next transmission burst. 
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