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Introduction
In this contribution, we discuss whether to support Type-1 HARQ-ACK codebook for sub-slot-based HARQ-ACK feedback in Rel-16.
Type-1 HARQ-ACK codebook for sub-slot-based HARQ-ACK feedback
Type-1 HARQ-ACK codebook for sub-slot-based HARQ-ACK feedback has been discussed in a few meetings in the eURLLC CR phase, without any conclusion reached so far. As we are really in a very late stage even for the CR phase, we should finalize the decision soon.

In RAN1#101-e, there was a TP to address the issue using a simple extension of Rel-15 Type-1 codebook construction procedure by replacing slot by sub-slot. The concern had been raised by some companies earlier that Type-1 HARQ-ACK codebook for sub-slot-based HARQ-ACK feedback could result in large codebook size and/or overall large PUCCH overhead, which may require some size optimization. Note that HARQ-ACK enhancements is part of Rel-17 eIIoT/URLLC WI, and some companies had suggested during the WI scope discussion that Type-1 HARQ-ACK codebook enhancements could be considered in Rel-17.

With all these, we see 3 options to handle the issue:
· Option 1: Do not support it in Rel-16. Discuss it in Rel-17, and potential codebook size optimization can be considered.
· Option 2: Adopt the TP in Rel-16. No further optimization in Rel-17.
· Option 3: Adopt the TP in Rel-16. Type-1 codebook optimization can be further considered in Rel-17.
Among these 3 options, we think Option 3 does not make much sense. Specifying something for Rel-16 at 8 months after Rel-16 completion and then at the same time working on the optimization in Rel-17 is certainly a waste of time and resources, and it only creates more complexity for the specifications, the gNB/UE implementations and the network operations if two different versions are specified. At least we do not see the absolute need for supporting it in Rel-16. If companies think optimization is necessary, it would be better if we wait and do it in Rel-17 (Option 1). On the other hand, if companies are fine without further optimization, Option 2 should be adopted.


Proposal: For the support of Type-1 HARQ-ACK codebook for sub-slot-based HARQ-ACK feedback in Rel-16, adopt one of the following options:
· Option 1: Do not support it in Rel-16. Discuss it in Rel-17, and potential codebook size optimization can be considered.
· Option 2: Agree on a TP that extends Rel-15 Type-1 HARQ-ACK codebook construction to support sub-slot-based feedback by replacing slot with sub-slot. No further optimization in Rel-17.

Conclusion
In this contribution, we discussed whether to support Type-1 HARQ-ACK codebook for sub-slot-based HARQ-ACK feedback in Rel-16, and proposed the following:
Proposal: For the support of Type-1 HARQ-ACK codebook for sub-slot-based HARQ-ACK feedback in Rel-16, adopt one of the following options:
· Option 1: Do not support it in Rel-16. Discuss it in Rel-17, and potential codebook size optimization can be considered.
· Option 2: Agree on a TP that extends Rel-15 Type-1 HARQ-ACK codebook construction to support sub-slot-based feedback by replacing slot with sub-slot. No further optimization in Rel-17.


