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1. Introduction

At the RAN1#82bis meeting, mechanisms of contention window size (CWS) adjustment for LBT category 4 for PDSCH were extensively discussed and following agreements were achieved [1]. 
Agreements:
· For CWS adjustment based on HARQ-ACKs,

· Set of CWSs for LBT priority class 3 = {15, 31, 63}

· The CWS is increased if at least Z % of the HARQ-ACK feedback values for a reference subframe set are NACK. Otherwise, the CWS is reset to the minimum value (i.e., 15).

· Reference subframe set (to be down selected)

· Alt. 1: the latest DL subframe for which HARQ-ACK feedback is available

· Alt. 2: the first DL subframe of the latest DL data burst for which HARQ-ACK feedback is available 

· Alt. 3: all subframes for which HARQ-ACK feedback is available of the latest DL data burst for which HARQ-ACK feedback is available
· FFS on the Z value. Select one out of {10%, 50%, 75%, 100%}.

· In addition, the CWS is reset to the minimum value (i.e., 15) if the maximum CWS (i.e., 63) is used for K consecutive eCCA for transmission
· K is selected by NW from the set of values from (1, …,8)
· FFS: Whether the CWS is reset to the minimum value if there has been no DL transmission by the eNB for a duration of at least T
· FFS: HARQ-ACK DTX
Considering the HARQ-ACK based CWS adjustment, there are several FFS issues. In this contribution, we would analyse and provide views on these issues. 
2. Remaining issues on CWS adjustment
2.1. Reference subframe set   
There are three alternatives on reference subframe set, of which HARQ-ACK feedback is counted to adjust the CWS. Figure 1 with examples of CWS adjustment could help for analysis and down selection. 
For HARQ-ACK based CWS adjustment approach, eNBs utilize the ACK/NACK feedback report from UE to adjust the CWS. ACK/NACK reports reflecting the interference condition at UE side. CWS adjustment upon this could probably help to relax the hidden node problem by distributing transmission opportunities into different time points. The occurrence of interference from a hidden node to a UE, which is just receiving a data burst from an eNB, could be at any time position, e.g. in the middle of a burst. In this case, as showed in Figure 1(a) or 1(b), HARQ-ACK on subframe set of either Alt.1 or Alt.2 could not reflect the collisions on some subframes. While for Alt.3, CWS adjustment considering the collisions of entire burst is more reasonable.   
On the other hand, number of HARQ-ACK feedback on Alt.1 and Alt.2 is very small. E.g. there is only one HARQ-ACK report if only one UE is scheduled with one transmission block in the subframe for Alt.1 and Alt.2. In such case, one NACK may cause CWS doubled. Thus frequent CWS fluctuation might not be good for co-existence.   
Proposal 1: Reference subframe set of HARQ-ACK for CWS adjustment is    

–
Alt. 3: all subframes for which HARQ-ACK feedback is available of the latest DL data burst for which HARQ-ACK feedback is available
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Figure 1. Alternatives of reference subframe set for CWS adjustment 

2.2. Z value 
As many companies, which prefer eNB sensing based approach, pointed out that NACK feedback of unsuccessful transmission of LAA, which would be caused by both link failure and hidden node problem, is not an appropriate metric for CWS adjustment. For link failure, setting large target error ratio of link failure will leads large ratio of NACK. Then a suitable NACK threshold, e.g. equal to target link failure ratio, could help to get rid of the impact of link failure to achieve hidden node orientated CWS adjustment. More specifically, in the case of NACK ratio larger than the threshold (the threshold equals to target link failure ratio), which means hidden node problem increase the NACK probability, CWS should be doubled. For the case of NACK ratio equal or smaller than the threshold, which means no hidden node problem; CWS should be reset or reduced. So for the Z value, which corresponding to the NACK threshold for CWS adjustment could be set as 10% as it is a general accepted link failure ratio. 
On the other hand, different from CWS adjustment in Wi-Fi node, a LAA node could not update CWS very quickly due to 4 ms HARQ-FB delay. In addition, Z value in Wi-Fi is 100% in some sence since a Wi-Fi node does not increase its CWS when it receives Block ACK even containing some NACKs. In most of cases, higher Z value in LAA would improve the coexistence performance. Therefore, we propose to apply 10% or 50% to Z value.
Proposal 2: Z value is 10% or 50%.       
2.3. HARQ DTX   

There is an ACK report or no ACK report for a successful or unsuccessful MPDU transmission in Wi-Fi. Then CWS adjustment is based the information of ACK report or no ACK report. For LTE, there are two statuses for the unsuccessful transmission: NACK and DTX. In the purpose of CWS adjustment, LAA should regard DTX as NACK.  
Proposal 3: HARQ-ACK DTX should be regarded as NACK for CWS adjustment.       
3. Conclusion 

In this contribution, we have discussed on remaining issues of CWS adaptation mechanism for Cat.4 LBT for burst containing PDSCH. We made the following observations and proposals. 

Proposal 1: Reference subframe set of HARQ-ACK for CWS adjustment is    

–
Alt. 3: all subframes for which HARQ-ACK feedback is available of the latest DL data burst for which HARQ-ACK feedback is available
Proposal 2: Z value is 10% or 50%.       
Proposal 3: HARQ-ACK DTX should be regarded as NACK for CWS adjustment.       
References
[1] 3GPP RAN1 #82bis, Chairman’s note, October. 2015.
- 3/3 -

