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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#114bis [1], the following agreements were made for NR NTN coverage enhancement:
Agreement
For RSRP threshold to determine whether capability of PUCCH repetition on common PUCCH resources is reported or not, 
· 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
[bookmark: _Hlk149548723]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:
· 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
· 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


While most of the discussion was concluded in RAN1#114bis, few minor issues were still pending for which further discussion was suggested by the FL. In this contribution, we discuss our views on the remaining issues for NR NTN coverage enhancement.
[bookmark: _Ref129681832]Discussion
[bookmark: _Hlk67056900]In RAN1#114bis, there was discussion on whether an additional TP is required for elaborating the frequency hopping procedure for PUCCH repetitions. The current spec conditions UE to perform frequency hopping based on whether interslotFrequencyHopping is configured or not (based on Section 9.2.6 of 38.213). 

9.2.6	PUCCH repetition procedure
the UE is configured by interslotFrequencyHopping whether or not to perform frequency hopping for repetitions of the PUCCH transmission in different slots
-	if the UE is configured to perform frequency hopping for repetitions of a PUCCH transmission across slots and the UE is not provided pucch-DMRS-Bundling = 'enabled'
-	the UE performs frequency hopping per slot
-	the UE transmits the PUCCH starting from a first PRB, provided by startingPRB, in slots with even number and starting from a second PRB, provided by secondHopPRB, in slots with odd number. The slot indicated to the UE for the first repetition of the PUCCH transmission has number 0 and each subsequent slot until the UE transmits the PUCCH in  slots is counted regardless of whether or not the UE transmits the PUCCH in the slot
-	the UE does not expect to be configured to perform frequency hopping for a repetition of the PUCCH transmission within a slot
-	if the UE is configured to perform frequency hopping for repetitions of a PUCCH transmission across slots and the UE is provided pucch-DMRS-Bundling = 'enabled' 
-	the UE performs frequency hopping per interval of  consecutive slots, that start from a slot indicated to the UE and where the UE would transmit a first repetition of the PUCCH, where  is the value of pucch-FrequencyHoppingInterval, if provided; otherwise,  is the value of pucch-TimeDomainWindowLength
-	the UE transmits the PUCCH over intervals until the UE transmits the PUCCH in  slots, where the first interval has number 0 and each subsequent interval is counted regardless of whether or not the UE transmits the PUCCH in a slot
-	the UE transmits the PUCCH starting from a first PRB, provided by startingPRB, in intervals with even number and starting from a second PRB, provided by secondHopPRB, in intervals of frequency hopping intervals with odd number
-	the UE does not expect to be configured to perform frequency hopping for a repetition of the PUCCH transmission within a slot
-	if the UE is not configured to perform frequency hopping for repetitions of a PUCCH transmission across slots and the UE is configured to perform frequency hopping for a repetition of the PUCCH transmission within a slot, the frequency hopping pattern between the first PRB and the second PRB is same within each slot 

As for NR NTN, interslotFrequencyHopping parameter is expected to not be configured, the current spec is quite clear that in such case the frequency hopping pattern between the first PRB and the second PRB is same within each slot. Hence, there seems to be no need to further discuss additional TP for frequency hopping procedure.
Proposal 1: Current specification text is sufficient to clarify frequency hopping behaviour for NR NTN UE for PUCCH repetitions.
The FL summary also considered few other topics which were brought up in different company contributions and are listed below for reference:
1) Support dynamic indication of enabling/disabling repetition when one repetition factor is configured
2) UE capability proposal
3) Dynamic indication via DCI 1_0 with CRC scrambled by C-RNTI
4) PUCCH resource capacity enhancement
5) Clarification of repetition for PUCCH format 0

While most of the proposals didn’t gain sufficient support for detailed discussion, topic of dynamic indication of enabling/disabling repetition when only one repetition factor is configured was supported by a handful of companies. The proponents of the topic indicate that dynamic indication is beneficial to reduce SIB overhead (of indicating multiple repetition factors) and enabling better gNB control. 

It should be noted that dynamic indication can be supported by configuring 2 repetition factors (1, X) within numberOfPUCCHforMsg4HARQACK-RepetitionsList and selection of one of the factors using DAI field in DCI format 1_0 with CRC scrambled by TC-RNTI. The only issue with this methodology is slightly higher SIB overhead which can potentially be avoided by dynamic indication as indicated by proponents; however, the added specification complexity should also be considered to make the decision on whether to introduce such a functionality. From our perspective, the current specification is sufficient to handle all the scenarios and hence there is not much need to further address such corner cases.
Proposal 2: No further discussion is necessary for supporting dynamic indication of enabling/disabling repetition when one repetition factor is configured.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusion
From the discussion, we have the following proposals:
Proposal 1: Current specification text is sufficient to clarify frequency hopping behaviour for NR NTN UE for PUCCH repetitions.
Proposal 2: No further discussion is necessary for supporting dynamic indication of enabling/disabling repetition when one repetition factor is configured.
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