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Discussion
1
Introduction
RAN1#98 hashed out a proposal for PUCCH format fallback for TDD intra-band EN-DC as follows:
Proposals:

For single UL operation in EN-DC with LTE TDD PCell, and UE is configured with DL-reference UL/DL configuration, if an explicit PUCCH format 1a/1b resource is configured, option 2; otherwise, option 1

· Option 1: Support only PUCCH formats 3/4/5 when DAI=1, i.e., PUCCH fallback operation is not supported.
· Default PUCCH resource corresponding ARI=00 is used when the UE only receives DAI=1 or SPS PDSCH.

· Option 2: Allocate an explicit PUCCH format 1a/1b resource for the fallback HARQ-ACK transmission corresponding to the PDCCH with DAI = 1 or SPS PDSCH.
This was subsequently discussed in the post-RAN1#98 email discussion [98-NR-21], but the discussion was inconclusive.
2
Discussion
According to the agreements in the last meetings, PUCCH format 3/4/5 will be supported for TDD PCell EN-DC with single uplink operation, and PUCCH fallback operation based on implicit resource indication is not supported. Thus, the left issue is how to derive the PUCCH resource when DAI=1. Generally, there are two alternatives to treat the case of DAI=1, 

1. Fallback to PUCCH format 1a/1b, additional PUCCH format 1a/1b resources are reserved just as the PUCCH resource reserved for SPS. For one UE, the reserved PUCCH resources are doubled if configured transmission mode supporting up to two transport block. With this option, if SPS and DAI=1 only case occur in the same bundle window, PUCCH format 1b with channel selection is required to be supported. 
2. No fallback operation, which means the PUCCH format 3/4/5 will be always used even with DAI=1 only case. In this case, one specific PUCCH resource is applied for HARQ-ACK feedback, such as the first resource in total configured four resources or UE ID module 4 to derive which configured the PUCCH resource to be used. And the DAI=1 only is always in the last subframe of DL bundle window. 
Comparing two alternatives, alternative 1 needs to reserve additional PUCCH format 1a/1b resources. From receiver side, the eNB need to blind decode the PUCCH format 3/4/5 resources and PUCCH format 1b resource, as UE could miss detection of DCI with DAI=2. For alternative 2, UE doesn’t need to support PUCCH 1b with channel selection, such UE and eNB implementations are simplified. As DAI=1 only case is always in the last subframe of bundle window, if UE detect the DAI=1 in other subframe, but not detect the DAI=2, then UE would know DCI with DAI=2 is missed. the limitation of alternative 2 is scheduling DAI=1 only in the last subframe of bundle window. Based on above analysis, the following is proposed. 
Proposal: PUCCH fallback operation is not supported, DAI=1 only is always in the last subframe of DL bundle window, and specific PUCCH format 3/4/5 resource is used.
