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Introduction
In RAN1#82b, the following were agreed for adapting the contention window size at the eNB. 
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

Agreement:

· 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 document, we propose candidate solutions to the remaining open items for contention window adaptation at the eNB. 
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Contention window adaptation rules
In each DL transmission burst in LAA, UE PDSCH can be scheduled in an FDM, TDM and SDM manner. In the near future, it would also be feasible for LAA UEs to be scheduled using superposition coding and its variants. In addition, the control for the PDSCH can be transmitted either on the licensed carrier or on the unlicensed carrier using either PDCCH or EPDCCH and the ACK/NACK can be reported on the licensed or unlicensed carrier and be subject to LBT. Finally, the ACK/NACK across multiple transport blocks and multiple subframes can be bundled together. 
To address these diverse scheduling and data transmission scenarios in a unified manner, we propose the following
1. Confirm the current working assumption for ACK/NACK based feedback. Leave open the option for further optimization based on eNB sensing. 
2. The ACK/NACKs from the first DL subframe of the latest DL data burst for which HARQ-ACK feedback is available is used for adapting the window size.

a. If partial subframes are considered, use the ACK/NACK from the first partial subframe.

3. If at least one ACK/NACK is received for the reference DL subframe, then HARQ-ACK DTX is ignored in Rel-13 LAA. 
4. If no ACK/NACK is received from a UE for the reference subframe and the PDSCH is self-scheduled, then HARQ-ACK DTX is considered as NACK for updating the contention window, if the ACK/NACK was expected to be transmitted on the licensed carrier (which is true for Rel-13 LAA).
5. If no ACK/NACK is received from a UE for the reference subframe and the PDSCH is cross-carrier scheduled, then HARQ-ACK DTX is ignored and the contention window is maintained at the current value. 

6. Value of Z is 100%.

7. If two transport blocks are transmitted on the PDSCH, the ACK/NACK for both the TBs are counted separately for the purpose of contention window adaptation. 

8. If ACK/NACK bundling across subframes or transport blocks is used, the reported ACK or NACK is applied for all the bundled transport blocks for the purpose of computing the contention window. 
9. Reset conditions:

a. If no ACK/NACK feedback is expected from the first DL subframe of the latest DL data burst. For example, if the subframe contains only DRS and transmitted with regular LBT or contains only PCFICH or PDCCH for UL grants (when UL is considered), CRS, CSI-RS only etc. 

b. If the eNB only transmits broadcast or multicast PDSCH for which ACK/NACK is not expected

c. If the eNB has not transmitted on the channel for more than N DMTC periods (excluding DRS), then eNB can reset its contention window size to minimum (N=3 is proposed value). 
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