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1
Introduction
Related to contention window size (CWS) adaptation in DL LAA, RAN1 has made the following working assumption during RAN1#82bis [1]:
	Working assumption:
· For LBT operation for PDSCH, the CW size (CWS) is adjusted based on HARQ ACK/NACK feedback. 
· FFS: Additional criteria for adjustment based on eNB sensing


For CWS based on HARQ-ACK feedback, RAN1 has made the following agreement [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


In this contribution we address the remaining aspects of CWS adaptation based on above’s working assumption and agreement.

2
CWS adaptation
Because RAN1#83 is planned to be the last meeting where the group discusses Rel. 13 LAA, we believe the group should focus only on CWS adaptation based on HARQ-ACK feedback. CWS adaptation based on eNB sensing can be considered in future releases.

Proposal #1: Specify only HARQ-ACK feedback based CWS adaptation in Rel. 13.

Therefore, we focus in the remainder of this TDoc on the details of HARQ-ACK feedback based CWS adaptation. 

From the existing alternatives on the reference subframe set (from which HARQ-ACKs are considered), we think that Alt. 2 does not make logically too much sense, because there may be newer HARQ-ACKs available, which are taken into account in Alt. 1 and Alt. 3. Therefore, we think that Alt. 2 is not a viable option. 
Alt. 1 is clearly the least complex option. On the other hand, HARQ-ACK information from a single subframe may not provide enough granularity it terms of Z% measurement. For example, if there is just one UE scheduled in the subframe, and the transmission fails due to aggressive link adaptation BLER target, eNB will evaluate this as a collision. From that perspective, Alt. 3 could be a better alternative as the number of independent HARQ-ACKs is larger preventing such unwanted cases. We therefore believe that both Alt. 1 and Alt. 3 are reasonable alternatives and both of them should be specified. It should be left to eNB implementation to choose which alternative to use in terms of complexity and granularity tradeoff, and this choice should be static in order to avoid misuse based on instantaneous conditions.
Proposal #2: Specify Alt. 1 and Alt. 3 for the reference subframe set. It is up to eNB implementation which of the alternatives to use, and the choice is static.
In terms of NACK threshold value Z, we support 75% and 100%. The reason is that even when using Alt. 3 reference subframe set, the granularity of measuring fraction of negative HARQ-ACKs is not very fine and in the worst case just the valid HARQ-ACK of a single subframe might be available. In other words, there is not enough HARQ-ACK samples to create a statistically reliable estimate distinguishing between a collision and an aggressive link adaptation.
Proposal #3: Specify Z value(s) of 75% and/or 100%.

We believe that CWS should be reset to the minimal value in case the eNB has not been transmitting a DL burst containing PDSCH for duration of T. The value of T could be within 20ms and 50ms. Clearly, after a certain period, the CWS value based on outdated HARQ-ACK feedback information does not reflect the situation (congestion) of the medium anymore.

Proposal #4: eNB is allowed to reset CWS to the minimum value in case there was no PDSCH transmission within duration T. The value of T is within 20-50ms.
The last open issue relates to HARQ-ACK DTX, i.e. about situation when UE does not transmit HARQ-ACK when it was expected to. This can happen for example when UE fails to decode the scheduling assignment in DCI. We think this does not need separate treatment in the specification.
Proposal #5: HARQ-ACK DTX does not require any specific treatment in relation to CWS adaptation.
3
Conclusions
In this contribution we discussed the remaining details of CWS adaptation based on HARQ-ACK feedback.
Based on the discussions in this contribution, we would like to summarize our related proposals:
Proposal #1: Specify only HARQ-ACK feedback based CWS adaptation in Rel. 13.
Proposal #2: Specify Alt. 1 and Alt. 3 for the reference subframe set. It is up to eNB implementation which of the alternatives to use, and the choice is static.

Proposal #3: Specify Z value(s) of 75% and/or 100%.
Proposal #4: eNB is allowed to reset CWS to the minimum value in case there was no PDSCH transmission within duration T. The value of T is within 20-50ms.

Proposal #5: HARQ-ACK DTX does not require any specific treatment in relation to CWS adaptation.
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