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Introduction
At RAN1#86bis, the following was agreed:
· Timing relationship between DL data reception and corresponding acknowledgement can be (one or more of, FFS which ones)
· dynamically indicated by L1 signaling (e.g., DCI)
· semi-statically indicated to a UE via higher layer
· a combination of indication by higher layers and dynamic L1 signaling (e.g., DCI)
· FFS: minimum interval between DL data reception and corresponding acknowledgement
· FFS: common channels (e.g. random access)

At RAN1 #87, the following was agreed:
1. It should be possible to dynamically indicate (at least in combination with RRC) the timing between data reception and hybrid-ARQ acknowledgement transmission as part of the DCI.
[bookmark: _GoBack]In this contribution we present some views related to the timing of hybrid-ARQ acknowledgements.
Discussion
Hybrid-ARQ acknowledgement ‘immediately’ after reception of downlink data is clearly beneficial from a latency perspective, as well as for operation in unlicensed spectrum. Hence this was agreed at RAN1 #87. 
Indicating multiple timing possibilities in the DCI may require multiple bits. Either these bits can indicate predefined timing relations (same slot, next slot, next-next slot, etc), point to a set of RRC configured relations (same slot, RRC conf 1, RRC conf 2, etc), or “polling” can be used. In the latter case, the DCI could contain a single bit indicating whether the UE should transmit the hybrid-ARQ acknowledgement (in the same slot) or not. If the UE was instructed not to transmit a hybrid-ARQ acknowledgement, the network could at a later time instant “poll” the UE for the status of the previous receptions. Polling could have the benefit of avoiding complicated HARQ-ACK codebooks as used in LTE. They can also be useful for operation in unlicensed spectrum for devices not capable of ‘immediate’ ACK.
Proposal: Consider polled ACK in addition to ‘immediate’ ACK.
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[bookmark: _Ref465862656]Figure 1: ACK timing.
Conclusion
· Consider polled ACK in addition to ‘immediate’ ACK.
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