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Introduction
In RAN1 LAA ad-hoc meeting, it has been discussed DL/UL HARQ operation related issues as one of physical layer options to support discontinuous transmission for LAA and made some progress as the following [1].
	Agreements:
· Recommend to support asynchronous UL HARQ for UL LAA operation
· Capture the above agreement in TR – Rapporteur (Ericsson and Huawei)


In this contribution, we address and discuss DL HARQ operation related issues of data transmission on unlicensed carriers as one of issues related discontinuous transmission for LAA. 

Discussion 
Firstly, one of DL HARQ issues is which serving cell/carrier would be used for HARQ-ACK feedback corresponding to PDSCH transmission on serving cell as SCell in unlicensed band. Basically, it seems reasonable to transmit HARQ-ACK of PDSCH transmission on SCell in unlicensed band to PUCCH on PCell in licensed band as existing CA specification.
Secondly, it should be addressed how to handle on a timing of HARQ-ACK transmission corresponding to PDSCH transmission on SCell in unlicensed band. In case of DL only LAA, since LAA SCell can be handled on DL-only FDD subframe as legacy CA framework, it seems beneficial that the HARQ-ACK timing of PDSCH on LAA SCell follows PCell timing as existing CA specification is used without an additional specification impact.
· Observation 1: HARQ-ACK transmission/timing corresponding to PDSCH transmission on SCell in unlicensed band should be used as existing CA mechanism without an additional specification impact.
Lastly, according to current specification, PDSCH retransmission shall be performed on the same serving cell/carrier as initial transmission is used. However, in case of applying current legacy PDSCH retransmission mechanism on LAA SCell, the delay of the PDSCH retransmission would be quite long and the downlink throughput performance would also be degraded, due to the fact that it could not guarantee an availability of subframe for PDSCH retransmission on LAA SCell in unlicensed band as causing channel busy by LBT for co-existence with WiFi or other LAA system. Therefore, it should be further studied to consider scheduling the PDSCH retransmission to other serving cell on unlicensed band or one of serving cells on licensed band.
· Observation 2: It should be further investigated to consider scheduling the PDSCH retransmission to other serving cell on unlicensed band or one of serving cells on licensed band for LAA.

Conclusion
In this contribution, we discussed on DL HARQ operation related issues and summarize our observation as a conclusion.
· Observation 1: HARQ-ACK transmission/timing corresponding to PDSCH transmission on SCell in unlicensed band should be used as existing CA mechanism without an additional specification impact.
· Observation 2: It should be further investigated to consider scheduling the PDSCH retransmission to other serving cell on unlicensed band or one of serving cells on licensed band for LAA.
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