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HARQ-ACK PUCCH resource for SPS PDSCH
In RAN1 107bis-e, in Rel-17 URLLC/IIOT enhancement and Rel-17 coverage enhancement for PUCCH, an ambiguity on SPS PDSCH HARQ-ACK feedback resource was identified. The ambiguity is about what is the PUCCH resource that should be used to feedback HARQ-ACK for the first SPS PDSCH associated with the activation DCI. 
According to the discussion in RAN1 107bis-e, for the second and later SPS PDSCHs, it is common understanding that the RRC configured resource n1PUCCH-AN is used to feedback HARQ-ACK. However, for the first SPS PDSCH activated by activation DCI, there were two different understanding of specification, regarding which PUCCH resource should be used to feedback HARQ-ACK. 
· Understanding 1: PUCCH resource indicated by PRI in activation DCI is used to feedback HARQ-ACK for the first SPS PDSCH activated by activation DCI
· Understanding 2: PUCCH resource provided by n1PUCCH-AN or SPS-PUCCH-AN-List is used to feedback HARQ-ACK for the first SPS PDSCH activated by activation DCI
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We support understanding 1, because of the following two reasons. 
First of all, the following Rel-15 specification is clear. Based on the highlighted in the following text box, n1PUCCH-AN is only used for PDSCH reception without a corresponding PDCCH. The first SPS PDSCH activated by activation DCI has a corresponding PDCCH which is the activation DCI. Therefore, it should not use n1PUCCH-AN. Instead, it should follow the PRI in the activation DCI, similar to other PDSCH scheduled by DCI, because there is no need to differentiate activation DCI from other scheduling DCI. If a UE transmits HARQ-ACK information corresponding only to a PDSCH reception without a corresponding PDCCH, a PUCCH resource for corresponding PUCCH transmission with HARQ-ACK information is provided by n1PUCCH-AN

Secondly, in the following scenario where the HARQ-ACK for the first SPS PDSCH activated by activation DCI overlap with a HARQ-ACK from a previous scheduled nominal DG PDSCH, based on the highlighted in the following text box, the PRI in the last DCI format 1_0 or 1_1 should be used. One should notice that the activation DCI is included in DCI format 1_0 and 1_1. The highlighted text does not exclude SPS activation DCI. 
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Fig 2: The ambiguity on HARQ-ACK resource for first SPS PDSCH activated by activation DCI
For a PUCCH transmission with HARQ-ACK information, a UE determines a PUCCH resource after determining a set of PUCCH resources for  HARQ-ACK information bits, as described in Subclause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, among the DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are first indexed in an ascending order across serving cells indexes for a same PDCCH monitoring occasion and are then indexed in an ascending order across PDCCH monitoring occasion indexes. 


Based on the above discussion, our view is that the specification is quite clear that understanding 1 is aligned with current specification. To make sure RAN1 has the same understanding of the spec, we have the following proposal to clarify PUCCH resource for HARQ-ACK feedback for the first SPS PDSCH activated by activation DCI. 
Proposal 1: Capture the following as a conclusion in RAN1 Chairman’s notes
· PUCCH resource indicated by PRI in activation DCI is used to feedback HARQ-ACK for the first SPS PDSCH activated by activation DCI
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In summary, we make the following proposals for the issue of HARQ-ACK multiplexing on a group of PUSCHs without HARQ-ACK PUCCH. 
Proposal 1: Capture the following as a conclusion in RAN1 Chairman’s notes
· PUCCH resource indicated by PRI in activation DCI is used to feedback HARQ-ACK for the first SPS PDSCH activated by activation DCI 
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