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Introduction
The latest Rel-18 WID on NR NTN enhancements was approved in [1], which includes the following objective:
	4.1.1    Coverage enhancement

The Rel-18 NTN objectives are focused on the applicability of the “solutions developed by general NR coverage enhancement” (NR_cov_enh) to NTN, and identifying potential issues and enhancements if necessary, considering the NTN characteristics including large propagation delay and satellite movement. Only NTN-specific characteristics are to be included in this coverage enhancement work, otherwise it should be part of another WI (e.g., UL enhancement of coverage). 

The following reference scenario is considered for the definition of uplink coverage enhancements for NTN: parameter set-1 for LEO-1200 satellite operating at Line of Sight (LOS) and commercial smartphones with -5.5 dBi antenna gain and 3 dB polarisation loss (per antenna port). 
Note: It is understood that the enhancements defined for LEO can also apply to GEO and MEO scenarios as appropriate. No additional work is expected for MEO/GEO.
The targeted services are VoIP using AMR 4.75 kbps and data transmission services with Low data rate of 3 kbps.

The detailed objectives are for NTN:
· To specify PUCCH enhancements for Msg4 HARQ-ACK (e.g. repetition) [RAN1, RAN4]
· To specify if necessary, enhancements to the Rel-17 procedures for DMRS bundling for PUSCH taking into account NTN-specifics (e.g. time-frequency pre-compensation) [RAN1]




In this contribution, we provide our views on the design of PUCCH repetition for Msg4 HARQ-ACK.
Discussions
PUCCH repetition for Msg4 HARQ-ACK
Whether to extend the target scenario from Msg4 HARQ-ACK to when dedicated PUCCH is not configured
In RAN1#112b-e meeting, there were discussions on whether the enhancement to PUCCH repetition for Msg4 HARQ-ACK is extended to when dedicated PUCCH is not configured to a UE. The scenario is described below:
· The RRCSetup message carried in Msg4 does not include dedicated PUCCH. This may happen due to NW implementations.
· The NW transmit an RRCReconfiguration message to the UE later.
In our view, the scenario is valid. Before a UE is configured with dedicated PUCCH, the UE should use the common PUCCH resource set and hence the link quality for PUCCH including HARQ-ACK information should be similar no matter the PUCCH is in response to a Msg4 PDSCH or in response to a PDSCH scheduled by a DCI with scrambled C-RNTI.
1. Support to extend the scope of PUCCH repetition for Msg4 HARQ-ACK to when dedicated PUCCH is not configured.
Furthermore, before a UE is configured with dedicated PUCCH, the link quality for PUCCH including HARQ-ACK information should be similar no matter whether the PUCCH is provided in response to a PDSCH scheduled by a DCI format 1_0 with CRC scrambled C-RNTI or in response to a PDSCH scheduled by a DCI format 1_1 with CRC scrambled C-RNTI.
1. RAN1 should consider both DCI format 1_0 and DCI format 1_1 with CRC scrambled by C-RNTI when designing PUCCH repetition for common PUCCH resources.
Conclusions
Based on the discussion, we have the following proposals:
1. Support to extend the scope of PUCCH repetition for Msg4 HARQ-ACK to when dedicated PUCCH is not configured.
1. RAN1 should consider both DCI format 1_0 and DCI format 1_1 with CRC scrambled by C-RNTI when designing PUCCH repetition for common PUCCH resources.
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