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1. Discussion
In this paper, we discuss contention window adjustment based on HARQ-ACK in Rel-13 LAA and suggest the corresponding corrections.

Current LTE specification defines HARQ-ACK procedure from UE’s transmission perspective. However, in Rel-13 LAA, eNB adjusts contention window size based on received HARQ-ACK response. From the eNB’s reception point of view, eNB can receive following kinds of HARQ-ACK responses for an LAA SCell (except for ‘ACK’ and ‘NACK’ states).
· HARQ-ACK feedback is detected.
· ‘DTX’ state

· ‘NACK/DTX’ state

· ‘any’ state

· HARQ-ACK feedback is not detected.
As discussed in the last meeting, especially for PUCCH format 1b with channel selection, the UE can carry HARQ-ACK information even if the UE does not transmit HARQ-ACK feedback. However, if eNB does not detect HARQ-ACK feedback, eNB may not distinguish whether HARQ-ACK is transmitted or not and it is up to eNB implementation how to deal with HARQ-ACK not detected. That is, we don’t need to clarify eNB’s behavior when HARQ-ACK feedback is not detected even in case of channel selection. Instead, we suggest that eNB regards not detected HARQ-ACK for scheduled TB as NACK for both cross-carrier scheduling and self-carrier scheduling cases since eNB cannot know accurate HARQ-ACK response but anyhow there is a possibility that ‘NACK’ state is transmitted.

Suggestion 1: For both cross-carrier scheduling and self-carrier scheduling cases, if HARQ-ACK feedback for scheduled TB is not detected, the corresponding HARQ-ACK feedback is counted as NACK in contention window adjustment.

We discuss contention window procedure for the case that HARQ-ACK feedback is detected, depending on self-carrier scheduling or cross-carrier scheduling.

Self-carrier scheduling
For a scheduled TB, ‘DTX’ state means that PDCCH on LAA SCell is not successfully decoded. ‘NACK/DTX’ state means that at least one of PDCCH and PDSCH on LAA SCell is not successfully decoded. Thus, it is obvious that ‘DTX’ and ‘NACK/DTX’ states are counted as NACK.

‘Any’ state can include NACK information, so we suggest it is also counted as NACK for the simplicity.

Suggestion 2: If HARQ-ACK feedback for scheduled TB is detected for self-carrier scheduling case, ‘DTX’, ‘NACK/DTX’, and ‘any’ states are counted as NACK in contention window adjustment.
Cross-carrier scheduling
‘DTX’ state means that PDCCH on licensed carrier is not successfully decoded. Thus, it was already agreed that ‘DTX’ state is ignored since channel state in licensed carrier is definitely not related to that in unlicensed carrier.

‘NACK/DTX’ state means that PDSCH on LAA SCell may or may not be successfully decoded. ‘Any’ state can include NACK information. So, we suggest ‘NACK/DTX’ and ‘any’ states are also counted as NACK for the simplicity.

Suggestion 3: If HARQ-ACK feedback for scheduled TB is detected for cross-carrier scheduling case, ‘NACK/DTX’ and ‘any’ states are counted as NACK and ‘DTX’ state is ignored in contention window adjustment.
2. Text proposals
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 the contention window value 
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 before step 1 of the procedure described in sub clause 15.1.1 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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 for each priority class 
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to the next higher allowed value and remain in step 2; 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 HARQ-ACK feedback is available. 

If 
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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 
[image: image17.wmf]k

.

-  if the HARQ-ACK values correspond to PDSCH transmission(s) on an LAA SCell that are assigned by the (E)PDCCH transmitted on the same LAA SCell and if the HARQ-ACK feedback for the PDSCH transmission(s) is detected, ‘DTX’, ‘NACK/DTX’, and ‘any’ states are counted as NACK.

-  if the HARQ-ACK values correspond to PDSCH transmission(s) on an LAA SCell that are assigned by the (E)PDCCH transmitted on the licensed scheduling cell and if the HARQ-ACK feedback for the PDSCH transmission(s) is detected, ‘NACK/DTX’ and ‘any’ states are counted as NACK.

-  if the HARQ-ACK feedback corresponding to PDSCH transmission(s) on an LAA SCell is not detected, the corresponding HARQ-ACK feedback is counted as NACK.
-
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} for each priority class 
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