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1	Introduction
During the SI phase of Rel-16 URLLC several enhancements for URLLC was discussed and some areas for improvement were identified in both RAN1 and RAN2. In this contribution we look at one of the proposed enhancements, i.e. HARQ ACK handling. 
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2.1	Redundant HARQ feedback in DL SPS
RAN2 has discussed improvements for DL SPS, including multiple DL SPS configurations, DL SPS with shorter periodicities and skip ACK for DL SPS. In this section we analyze the HARQ feedback mechanism for DL SPS, in particular when it is possible to skip a HARQ feedback. 
In legacy dynamic scheduling for the downlink, the following decoding outcomes, feedback and appropriate gNB reactions are possible:
Table 1: DL dynamic scheduling
	DL decoding outcome
	UE feedback
	gNB reaction (e.g.)

	PDCCH failure
	Nothing
	Send again as new data

	PDCCH success, PDSCH failure
	NACK
	Retransmission 

	PDCCH success, PDSCH success
	ACK
	Nothing



As becomes obvious from above table, three outcomes and feedback types are possible and also required. However, for DL SPS, PDCCH cannot fail, i.e. after initial activation of SPS, the DL assignment is configured. Therefore, for DL SPS, the first row does not exist, i.e. only two feedback outcomes are possible. Instead of sending NACK or ACK, a more UL power-efficient as well as UL interference reducing method would be to skip either NACK or ACK. These considerations become now relevant for the first time where URLLC services are considered to be handled by DL SPS with very frequent periodic assignments. Assuming the very low BLER targets for URLLC, especially skipping ACK could be an interesting consideration. For example, for a BLER target of 10^-5, ACK skipping would save UL power and UL interference in 99999 of 100000 cases. Skipping ACK would lead to the UE and gNB behaviour of Table 2.

Table 2: DL SPS scheduling with skipping-ACK.
	DL decoding outcome
	UE feedback
	gNB reaction (e.g.)

	PDSCH failure
	NACK
	Retransmission 

	PDSCH success
	Nothing (ACK skipped)
	Nothing

	gNB sent nothing to this UE on SPS resources
	NACK
	Nothing



Whether this advantage justifies potential complexity increases in PHY (e.g. handling of error: NACK->DTX, i.e. no retx) needs to be discussed in RAN1. From a higher layer point of view however, there seem to be no complexities involved in allowing this new behaviour.
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One possible scenario in URLLC can be a downlink transmission with very tight latency budget, so that it doesn’t allow for a retransmission. In this case both skip ACK and NACK (skip HARQ) can be considered.
Support skipping HARQ feedback for DL SPS for scenarios with very tight latency budget. 

3	Conclusion
Based on the discussion in the previous sections we propose the following:
 
1. Study skipping HARQ ACK feedback for DL SPS. 
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