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1. Discussion
In this paper, we discuss several issues related to the CWS adjustment in Rel-13 LAA operation and suggest the corresponding corrections.
Availability of HARQ-ACK feedback for reference subframe for CWS adjustment
Reference subframe for CWS adjustment is defined as the starting subframe of the most recent DL transmission burst on the channel made by the eNB, for which HARQ-ACK feedback is available. However, it is ambiguous what happens if all of HARQ-ACK feedbacks are not available for a DL subframe, for example, when HARQ-ACK feedback timing for a DL subframe is different from two UEs due to different PUCCH cell. To resolve this issue, we suggest that a subframe is valid as reference subframe for CWS adjustment only when all of HARQ-ACK feedbacks corresponding to the subframe are available for the subframe.
‘NACK/DTX’ state for CWS adjustment
‘NACK/DTX’ state as well as ‘DTX’ state and ‘any’ state should be counted as NACK, if the HARQ-ACK values corresponding to the PDSCH transmission(s) are assigned by (E)PDCCH transmitted on the channel.
CWS adjustment for Type B1 multi-channel access procedure
According to current Type B1 multi-channel access procedure, CWS is adjusted only for 
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 performing category 4 LBT. However, considering that 
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 can be changed uniformly randomly or every 1 second, CWS should be updated for all carriers.
Figure 1 depicts current Type B1 multi-channel access procedure. The carrier performing category 4 LBT is changed from CC#1 to CC#2 and to CC#3. In SF#1, CWS of CC#1 is adjusted and in SF#6, CWS of CC#2 is adjusted. Even if CWS increase event is triggered both in SF#1and SF#6, CWS of CC#3 is still initial value without reflecting CWS increase events in SF#1 and SF#6. Therefore, we suggest that CWS for Type B1 multi-channel access procedure is adjusted for all carriers.
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Figure 1. Illustration of Type B1 multi-channel access procedure
2. Text proposals
Text proposal for TS36.213 on availability of HARQ-ACK feedback for reference subframe and ‘NACK/DTX’ state for CWS adjustment
15.1.3
Contention window adjustment procedure

If the eNB transmits transmissions that are associated with channel access priority class 
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on a channel, the eNB maintains and adjusts the contention window value 
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 for those transmissions using the following steps:
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 of HARQ-ACK values corresponding to PDSCH transmission(s) in reference subframe 
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are determined as NACK, increase 
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to the next higher allowed value; otherwise, go to step 1.

Reference subframe 
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 is the starting subframe of the most recent transmission on the channel made by the eNB, for which all of HARQ-ACK feedbacks are available. 
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, the next higher allowed value for adjusting 
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For determining 
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if the eNB transmission(s) for which HARQ-ACK feedback is available start in the second slot of subframe 
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, HARQ-ACK values corresponding to PDSCH transmission(s) in subframe 
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are also used in addition to the HARQ-ACK values corresponding to PDSCH transmission(s) in subframe 
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‘DTX’ state, ‘NACK/DTX’ state and ‘any’ state are counted as NACK, if the HARQ-ACK values corresponding to the PDSCH transmission(s) are assigned by (E)PDCCH transmitted on the channel

-
if a PDSCH transmission has two codewords, the HARQ-ACK value of each codeword is considered separately

-
bundled HARQ-ACK across M subframes is considered as M HARQ-ACK responses.
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 is selected by eNB from the set of values {1, 2, …,8}.

Text proposal for TS36.213 on CWS adjustment for Type B1 multi-channel access procedure
15.1.5.2.1
Type B1

For determining 
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, step 2 of the procedure described in sub clause 15.1.3 is modified as follows 
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