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Introduction
In the Rel-18 WID for NR NTN coverage enhancements, an objective to study and specify support of coverage enhancement for NR NTN is provided in [1].
In the recent meeting (RAN1#114bis), the following working assumptions and agreements were made:
	Agreement
For RSRP threshold to determine whether capability of PUCCH repetition on common PUCCH resources is reported or not, 
1. Option 1: the RSRP threshold is signaled as an absolute value, i.e. not as a relative value to RSRP threshold for R17 Msg3 repetition

Agreement
With respect to dynamic indication of PUCCH repetition factor by using DAI field in DCI format 1_0 with CRC scrambled by TC-RNTI for UE that has indicated capability of the PUCCH repetition, when multiple repetition factors are configured:
1. the 1st/2nd/3rd/4th configured repetition factors are mapped to ‘00’, ’01’, ‘10’, ‘11’ of 2 bits DAI field, respectively. When the 3rd and/or the 4th repetition factors is/are not configured, the corresponding codepoint(s) (i.e., ‘10’ and/or ‘11’) is(are) not used. 

Agreement
The TP below is endorsed for TS38.212 clause 7.3.1.2.1.

1. Reason for change
A: How to map the configured repetition factors to DAI bits in DCI format 1_0 with CRC scrambled by TC-RNTI to indicate the PUCCH repetition factor is unclear in the current specification.
B: The use of DAI bits in DCI format 1_0 with CRC scrambled by TC-RNTI to indicate the PUCCH repetition factor should be conditioned on that the UE has indicated capability of PUCCH repetition on common PUCCH resources.
1. Summary of change
A: Regardless of the number of configured repetition factors, two bits are used for indication of repetition factor. If two or three repetition factors, the third and/or the fourth codepoint(s) is/are not used.
B: It is clarified that the use of DAI bits in DCI format 1_0 with CRC scrambled by TC-RNTI to indicate the PUCCH repetition factor is conditioned on that the UE has indicated capability of PUCCH repetition on common PUCCH resources.
1. Consequences if not approved
A: gNB and UE may have misunderstanding of an indicated repetition factor.
B: The DAI field in DCI format 1_0 with CRC scrambled by TC-RNTI is incorrectly defined to carry repetition information to UEs that have not indicated support for repetition.
	7.3.1.2.1	Format 1_0
<Unchanged parts omitted>
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by TC-RNTI:
<Unchanged parts omitted>
-	Downlink assignment index – 2 bits
-	2 bits indicating the number of repetitions for PUCCH as defined in clause 9.2.6 of [5, TS38.213] according to Table 7.3.1.2.1-4, if the higher layer parameter numberOfPUCCHforMsg4HARQACK-RepetitionsList is configured with at least two values and the UE has indicated capability of PUCCH repetition on common PUCCH resource [8, TS38.321];
-	otherwise, reserved.
<Unchanged parts omitted>
Table 7.3.1.2.1-4: Number of repetitions  as a function of 2 bits of Downlink assignment index field
	Bit field
	

	00
	First value of numberOfPUCCHforMsg4HARQACK-RepetitionsList

	01
	Second value of numberOfPUCCHforMsg4HARQACK-RepetitionsList

	10
	Third value of numberOfPUCCHforMsg4HARQACK-RepetitionsList (if provided)

	11
	Fourth value of numberOfPUCCHforMsg4HARQACK-RepetitionsList (if provided)


<Unchanged parts omitted>



Agreement
Update higher layer parameters for R18 NR NTN PUCCH repetitions as follows, and include the RAN plenary agreement in the comment column.

	Parameter name in the spec
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)

	numberOfPUCCHforMsg4HARQACK-RepetitionsList
	Indicates the number of repetitions for PUCCH transmission for Msg4 HARQ-ACK. If multiple values are configured, a single value from the configured values is indicated in DCI.
	One or more of {1,2,4,8} except for {1}
	NA
	Per cell

	rsrp-ThresholdPUCCHforMsg4HARQACK
	If this parameter is configured, and numberOfPUCCHforMsg4HARQACK-RepetitionsList is provided, UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK only if measured RSRP is lower than the configured RSRP threshold indicated by this parameter.
If this parameter is not configured, and numberOfPUCCHforMsg4HARQACK-RepetitionsList is provided, UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK

[This RSRP threshold is an absolute value / a relative value of the RSRP threshold for R17 Msg3 repetition]
	TBD
RSRP-range
	NA
	Per cell






Discussion
Remaining issues on PUCCH repetition
The most important issues on PUCCH repetition for NR NTN have been discussed and the corresponding agreements have been made but we still have some corner cases that need to be discussed. 
One of them is the case that numberOfPUCCHforMsg4HARQACK-RepetitionsList is configured as {2, 8}, which does not include the number of repetition {1} and rsrp-ThresholdPUCCHforMsg4HARQACK is configured by network, for example. From the setting, we can expect that the network may indicate the number of repetition 2 or 8 to UEs capable of PUCCH repetition with consideration of RSRP measured by UE. Let us categorize UEs into 3 types: UE-1 is incapable of PUCCH repetition, UE-2 is capable of PUCCH repetition with measured RSRP less than rsrp-ThresholdPUCCHforMsg4HARQACK, and UE-3 is capable of PUCCH repetition with measured RSRP more than rsrp-ThresholdPUCCHforMsg4HARQACK. According to the existing agreements, UE-1 and UE-2 shall not report their PUCCH repetition capability and the network can indicate a DAI value with code point ‘0’ or another default value. In the case, UE-1 naturally transmits PUCCH without repetition, but UE-2 may perform PUCCH repetition with number of repetition ‘2’ based on DAI value ‘0’. In our opinion, it is required to clarify which number of repetition is selected for UE-2. We think that UE-2 should not perform PUCCH repetition based on the existing agreements, but performing PUCCH repetition by DAI value can be a good option for some cases.
Proposal #1 
· For a UE capable of PUCCH repetition, clarify whether UE performs PUCCH repetition, if the number of PUCCH repetition 1 is not configured (e.g. {2, 8}) and measured RSRP is less than the RSRP threshold configured by network.
Proposal #2 
· Consider the following options for Proposal #1
· Option1: UE does not perform PUCCH repetition regardless of DAI field.
· Option2: UE performs PUCCH repetition by DAI field. This option requires more discussion how to report whether the UE is capable of PUCCH repetition.
Conclusion
In this contribution, the following conclusions were made:
Proposal #1 
· For a UE capable of PUCCH repetition, clarify whether UE performs PUCCH repetition, if the number of PUCCH repetition 1 is not configured (e.g. {2, 8}) and measured RSRP is less than the RSRP threshold configured by network.
Proposal #2 
· Consider the following options for Proposal #1
· Option1: UE does not perform PUCCH repetition regardless of DAI field.
· Option2: UE performs PUCCH repetition by DAI field. This option requires more discussion how to report whether the UE is capable of PUCCH repetition.
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