3GPP TSG RAN Meeting #101						   RP-232100
Bangalore, India, September 11-15, 2023

Agenda Item:	9.3.2.7
Source:	Apple
Title:	On R18 NR NTN Coverage Enhancements
Document for:	Discussion/Decision
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The Release-18 NR NTN enhancement work item was approved in RAN #94e meeting [1] and updated in RAN #100 meeting [2].

One objective of Release-18 NR NTN is coverage enhancement, with the following scope:

	Coverage enhancement:
· 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]



For the topic of PUCCH enhancements for Msg4 HARQ-ACK, it was discussed in RAN plenary #100 meeting [3], [4] on whether and how to support repetitions for PUCCH transmission when dedicated PUCCH resource configuration is not provided. 

In this contribution, we present our views on the topic of whether and how to support repetitions for PUCCH retransmission when dedicated PUCCH resource configuration is not provided.
Discussion 
One of the objectives in Release-18 NR NTN WID [2] is to specify coverage enhancement, which includes specifying PUCCH enhancements for Msg4 HARQ-ACK. The mechanism of supporting PUCCH repetition for Msg4 HARQ-ACK was developed. 
In RAN1 discussions, it was mentioned that it is up to network implementation whether or not to include dedicated PUCCH resource configuration in Msg4 PDSCH. If Msg4 PDSCH includes dedicated PUCCH resource configuration, then based on the existing specification, PUCCH repetition using dedicated PUCCH resources is already supported, immediately after PUCCH repetition for Msg4 HARQ-ACK. Otherwise, the current specification does not support PUCCH repetition based on common PUCCH resources, after PUCCH repetition for Msg4 HARQ-ACK.   
Whether and how to support PUCCH repetition when dedicated PUCCH resource configuration is not provided, was discussed in RAN #100 meeting. The following proposal was adopted. 
	RAN #100 Agreement
· Proposal 5: Select one among the 2 options here after
· Opt1: The discussion on the followings is postponed to RAN#101 however without further discussion in RAN1#114
· whether to support repetitions for PUCCH transmission when dedicated PUCCH resource configuration is not provided
· Regarding the PUCCH transmission behavior after the transmission of HARQ ACK of PDSCH with UE contention resolution identity until the decoding of RRC message containing dedicated PUCCH resource configuration, whether to support SIB indication for the choice between "no PUCCH repetition" or "same as the PUCCH transmission of HARQ ACK of PDSCH with UE contention resolution identity"



The first open issue is whether to support PUCCH repetition (besides PUCCH repetition for Msg4 PDSCH) when dedicated PUCCH resource configuration is not provided. 
In our view, if Msg4 PDSCH does not include dedicated PUCCH resource configuration, then PUCCH repetition on common PUCCH resources is beneficial for coverage enhancement. 
Note that dedicated PUCCH resource configuration is carried in PDSCH, which requires HARQ-ACK feedback. If PUCCH repetition on common PUCCH resources (besides PUCCH repetition for Msg4 PDSCH) is not supported, then the transmission of dedicated PUCCH resource configuration itself is not reliably acknowledged. This design has coverage hole, which should preferably be avoided.  
Proposal 1: Support PUCCH repetition (besides PUCCH repetition for Msg4 PDSCH), when dedicated PUCCH resource configuration is not provided. 
The second open issue is whether to support SIB indication for the choice between “no PUCCH repetition” or “same as the PUCCH repetition of Msg4 PDSCH”. 
	RAN1 #113 Agreement
If PUCCH repetition discussed in R18 NR NTN coverage enhancement is supported for PUCCH transmission when dedicated PUCCH resource configuration is not provided:
· The agreements and working assumptions for PUCCH for Msg4 HARQ-ACK are applied to any PUCCH transmission by using common PUCCH resource
· The same repetition factor is applied for PUCCH for Msg4 HARQ-ACK and subsequent PUCCH transmissions by using common PUCCH resource
· Note: It is not precluded for gNB to provide dedicated PUCCH config via Msg4 PDSCH.



It was agreed in RAN1 #113 meeting that if PUCCH repetition on common PUCCH resources is supported, then the same repetition factor for Msg4 HARQ-ACK is applied for the subsequent PUCCH transmissions by using common PUCCH resource. 
The design is reasonable because it is expected of the similar uplink channel conditions between PUCCH transmission for Msg4 PDSCH and PUCCH transmission for PDSCH carrying dedicated PUCCH resource configuration. 
In our view, there is no need to provide the flexibility of disabling PUCCH repetition between PUCCH transmission for Msg4 PDSCH and PUCCH transmission for PDSCH carrying dedicated PUCCH resource configuration. Overall, it is expected that the channel condition during this period is stable for each particular UE, and hence, the same repetition factor for PUCCH for Msg4 HARQ-ACK can be reliably used for subsequent PUCCH transmissions by using common PUCCH resources, without SIB indication. 
Proposal 2: The same repetition factor for PUCCH for Msg4 HARQ-ACK is applied for subsequent PUCCH transmissions by using common PUCCH resources, without SIB indication. 
Conclusion
Based on the discussions above, we have the following proposals.
Proposal 1: Support repetitions for PUCCH transmission when dedicated PUCCH resource configuration is not provided. 
Proposal 2: The same repetition factor for PUCCH for Msg4 HARQ-ACK is applied for subsequent PUCCH transmissions by using common PUCCH resources, without SIB indication. 
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