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1 Introduction

During the study-item phase of LAA it was agreed that supporting asynchronous UL HARQ for LAA is beneficial. For the eMTC work item asynchronous UL HARQ was introduced in Rel-13 and this framework can be reused to work also for LAA.
2 Discussion
For legacy UL HARQ operation the UE receives a grant in subframe N, transmits in subframe N+4, and in subframe N+8 the UE expects HARQ feedback on PHICH. If the UE receives a NACK the UE will perform a retransmission in subframe N+12. Since the timings between transmission and HARQ feedback and retransmissions, the legacy HARQ operation is referred to as "synchronous".

The synchronous behaviour for HARQ is a limitation in terms of scheduling flexibility, for example in LAA scenarios this becomes limiting since the eNB may not be able to transmit PHICH in a timely manner and further the eNB may want to have retransmissions from a HARQ process at other times than those fixed timings allowed in legacy HARQ operation. It was therefore agreed in RAN1, and confirmed in RAN2, that asynchronous UL HARQ should be allowed in LAA. Also PHICH is not used in LAA.
Further it was during the eMTC WI also identified that asynchronous UL HARQ is beneficial also in MTC-scenarios since in in these scenarios longer bundling times may be used and it was then not feasible to have synchronous UL HARQ operation. 3GPP therefore introduced asynchronous UL HARQ for eMTC. For asynchronous UL HARQ, as defined in Rel-13, all UL transmissions are explicitly scheduled by the eNB meaning that there are no non-adaptive retransmissions and PHICH is not used. For LAA, RAN2 has already discussed UL HARQ and RAN2 concluded that using asynchronous UL HARQ is beneficial. Naturally we should base the HARQ operation for LAA on the asynchronous UL HARQ operation from eMTC.

Proposal 1 The asynchronous HARQ operation defined in MAC for eMTC can be used for LAA.

The reason why in Rel-8 it was decided to use synchronous UL HARQ operation was that the additional flexibility did not motivate the additional PDCCH-load (i.e. load coming from HARQ process ID-indications). But as seen above there are scenarios in which the additional PDCCH load is acceptable considering the additional flexibility which can be achieved. Also now, after Rel-10, when we have carrier aggregation the PDCCH load is less of an issue. This is true not only in MTC-scenarios and LAA-scenarios; we therefore suggest allowing asynchronous UL HARQ operation on any carrier (not limited to LAA/MTC cases).
Proposal 2 Asynchronous UL HARQ can be supported on any serving cell (not only LAA serving cells).
Whether or not the UE shall use synchronous or asynchronous HARQ operation must be configurable by the eNB to ensure the eNB and UE is aligned. We assume this should be done with RRC signalling.
Proposal 3 eNB indicates via RRC whether to apply synchronous or asynchronous UL HARQ on a serving cell.
Of course, not all UEs may support asynchronous UL HARQ operation and hence the UE need tell the eNB whether or not it is capable of it. A capability bit should be added for this. RAN2 can discuss whether this should be a capability bit per band combination or per UE. We believe that synch/asynch HARQ does not depend on the RF of the UE, rather it is mainly MAC operation which is impacted, we therefore think it can be a single (per UE) capability indication.

Proposal 4 UE indicates whether it is capable of asynchronous UL HARQ operation with a single (per UE) capability bit.

And as already agreed during the study item, all LAA UEs shall indicate support for asynchronous UL HARQ operation.

Proposal 5 RAN2 to confirm that UEs capable of UL LAA operation shall indicate support for asynchronous UL HARQ.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
The asynchronous HARQ operation defined in MAC for eMTC can be used for LAA.
Proposal 2
Asynchronous UL HARQ can be supported on any serving cell (not only LAA serving cells)
Proposal 3
eNB indicates via RRC whether to apply synchronous or asynchronous UL HARQ on a serving cell.
Proposal 4
UE indicates whether it is capable of asynchronous UL HARQ operation with a single (per UE) capability bit.
Proposal 5
RAN2 to confirm that UEs capable of UL LAA operation shall indicate support for asynchronous UL HARQ.
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