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1	Introduction
In future 5G services, the end-to-end latency is a critical issue, putting challenging constraints on latency-intensive mechanisms. This is especially required for HARQ-feedback schemes used in cellular communication systems. The delays introduced by conventional HARQ mechanisms lead to major bottlenecks for 5G ultra reliable low latency communications (URLLC).
Achieving the reliability requirement of 99.999% (or even higher) [1] with a single-shot transmission is possible, but rather inefficient regarding the spectral efficiency. Therefore, enhanced HARQ schemes are required to meet the reliability and the latency constraints of the URLLC use case. In this contribution, we propose an early-HARQ scheme for URLLC traffic, which can be realized based on CBG transmission.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]2	Implicit Redundancy Transmission
CBG-based HARQ transmission is currently being specified for the eMBB use case. However, the same concept of partial (re-)transmissions can also be applied to achieve the URLLC requirements. For URLLC, this mechanism has to be modified accordingly to be optimized for increased reliability and reduced latency. Implicit HARQ (re-)-transmissions of parts of the TB can be employed to achieve reliability while enabling early HARQ feedback. Hence, minimizing the HARQ RTT satisfies the latency requirements for URLLC.
In Figure 1, the concept of implicit-NACK for HARQ is shown. The transmission can be divided into two parts (e.g. CBG1 and CBG2) based on the underlying CBs/CBGs. The first part in time (CBG1) can be processed immediately after reception, whereas the second part of the message (CBG2) is assumed as not-decodable. Thus, the transmitter appends a (re-)transmission of CBG2. This can be realized in the same transmission or in a further transmission after the initial one. Hence, the receiver expecting a (re-)transmission for the second part, can report HARQ-ACK feedback at an earlier stage for the first part to the transmitter minimizing HARQ RTT.
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Figure 1 Implicit redundancy transmission for early HARQ for URLLC over time t.
Proposal 1 – Allow implicit redundancy (re-)transmission to enable early HARQ.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Proposal 2 – Use early HARQ schemes to minimize HARQ RTT.
4	Conclusion
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]In this contribution, we discussed an early HARQ scheme for URLLC to minimize HARQ RTT. In summary we propose:
Proposal 1 – Allow implicit redundancy transmission to enable early HARQ.
Proposal 2 – Use early HARQ schemes to minimize HARQ RTT.
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