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Introduction
NR is likely to support hybrid-ARQ with soft combining and incremental redundancy, both in downlink and uplink. The number of HARQ processes is therefore a valid question.
Discussion
The number of HARQ processes is of interest for 
· control signaling design
· amount of buffer memory required in the receiver.
From a downlink perspective, an as small number of HARQ processes as possible is desirable in order to minimize the amount of buffer memory with a single process being preferably from this perspective. Although theoretically possible in half-duplex operation (TDD), assuming a eNodeB processing structure similar to the one in the UE and using back-to-back retransmissions as illustrated in Figure 1, it is not possible to use this as basis for the NR design for several reasons, for example:
· many deployments exploit remote radio units connected via CPRI, which adds to the overall latency, 
· downlink transmissions, including retransmissions, are scheduled and the scheduling operation needs to be accounted for, and
· “immediate” acknowledgements in TDD are not always possible [1], e.g. in large cells where a longer duration of the acknowledgement is required or if coexistence with LTE FS2 is needed.
Furthermore, in case of FDD with contiguous transmission, at least two processes are required.
Limitations in the UE buffering capabilities can instead be handled such that the larger the number of HARQ processes, the smaller the amount of soft bits that can be stored between retransmissions. In essence, the network has to “pay the price” in soft combining performance in case of slower retransmissions.
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[bookmark: _Ref458438155]Figure 1: Back-to-back retransmissions in case of TDD.
Conclusion
More than one HARQ process is needed in the downlink.
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