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1. Introduction
In this contribution, we present our views on the remaining issues on coverage enhancement for NR-NTN.
2. Discussion
2.1 Msg4 HARQ-ACK repetition 
To support the repetition of Msg4 HARQ-ACK, the following agreements were made in last meeting [1]:
	Agreement
The working assumption at the RAN1#112 meeting is superseded by the following agreement:
For PUCCH repetition for Msg4 HARQ-ACK,
· A RSRP threshold can be configured via SIB when the number of repetitions is configured by SIB.
· If the RSRP threshold is configured,
· 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.
· If the RSRP threshold is not configured,
· UE capable of PUCCH repetition for Msg4 HARQ-ACK reports the capability of PUCCH repetition for Msg4 HARQ-ACK
· Alt B: New RSRP threshold is introduced.
· Note: the same value between the new RSRP threshold and the RSRP threshold for R17 Msg3 repetition can be configured by gNB implementation.
· The range of RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK is the same as the range of the RSRP threshold for R17 Msg3 repetition.
· FFS signaling details, e.g. whether RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK is signaled as a relative or absolute value
· Note: UE incapable of PUCCH repetition for Msg4 HARQ-ACK transmits neither repetition request nor capability report
· Note 2: RAN1 considers that there is no difference between “repetition request” and “capability report” in earlier RAN1 agreements


One remaining issue is whether RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK is signaled as a relative or absolute value. According to the agreements, the range of the RSRP threshold for PUCCH repetition is same with the range of the RSRP threshold for R17 Msg3 repetition. While based on TS 38.331[2], the RSRP threshold for Msg3 repetition is configured as RSRP-range in IE BWP-UplinkCommon, and the RSRP-range is defined in TS 38.133[3]. Generally, the coverage requirement of Msg3 is higher than common PUCCH, in other words, the RSRP-threshold of Msg3 repetition should be higher than common PUCCH repetition. And if relative value is adopted, it should be a negative value. Assuming that RSRP_18 with the value range -139≤ RSRP<-138 is selected as the RSRP-threshold of Msg3 repetition and -2dB is selected as the differential value. Then the RSRP-threshold would be -141≤ RSRP<-140 which is not in range of L1-RSRP or not valid, which is inconsistent with the agreements that the range of the RSRP threshold for PUCCH repetition is same with the range of the RSRP threshold for R17 Msg3 repetition.
In UE feature perspective, a relative value implies that PUCCH repetition is dependent on Msg3 repetition, in other words, Msg3 repetition would be prerequisite feature groups of common PUCCH repetition. It is not preferred to bound those two features together.
	RSRP-Range information element [2, TS 38.331]
-- ASN1START
-- TAG-RSRP-RANGE-START

RSRP-Range ::=                      INTEGER(0..127)

-- TAG-RSRP-RANGE-STOP
-- ASN1STOP
Table 10.1.6.1-1: SS-RSRP and CSI-RSRP measurement report mapping[3, TS 38.133]
	Reported value
	Measured quantity value (L3 SS-RSRP) and CSI-RSRP
	Measured quantity value (L1 SS-RSRP and CSI-RSRP)
	Unit

	RSRP_0
	SS-RSRP<-156
	Not valid
	dBm

	RSRP_1
	-156≤ SS-RSRP<-155
	Not valid
	dBm

	RSRP_2
	-155≤ SS-RSRP<-154
	Not valid
	dBm

	RSRP_3
	-154≤ SS-RSRP<-153
	Not valid
	dBm

	RSRP_4
	-153≤ SS-RSRP<-152
	Not valid
	dBm

	RSRP_5
	-152≤ SS-RSRP<-151
	Not valid
	dBm

	RSRP_6
	-151≤ SS-RSRP<-150
	Not valid
	dBm

	RSRP_7
	-150≤ SS-RSRP<-149
	Not valid
	dBm

	RSRP_8
	-149≤ SS-RSRP<-148
	Not valid
	dBm

	RSRP_9
	-148≤ SS-RSRP<-147
	Not valid
	dBm

	RSRP_10
	-147≤ SS-RSRP<-146
	Not valid
	dBm

	RSRP_11
	-146≤ SS-RSRP<-145
	Not valid
	dBm

	RSRP_12
	-145≤ SS-RSRP<-144
	Not valid
	dBm

	RSRP_13
	-144≤ SS-RSRP<-143
	Not valid
	dBm

	RSRP_14
	-143≤ SS-RSRP<-142
	Not valid
	dBm

	RSRP_15
	-142≤ SS-RSRP<-141
	Not valid
	dBm

	RSRP_16
	-141≤ SS-RSRP<-140
	RSRP<-140
	dBm

	RSRP_17
	-140≤ SS-RSRP<-139
	-140≤RSRP<-139
	dBm

	RSRP_18
	-139≤ SS-RSRP<-138
	-139≤ RSRP<-138
	dBm

	…
	…
	
	…

	RSRP_111
	-46≤ SS-RSRP<-45
	-46≤ RSRP<-45
	dBm

	RSRP_112
	-45≤ SS-RSRP<-44
	-45≤ RSRP<-44
	dBm

	RSRP_113
	-44≤ SS-RSRP<-43
	-44≤ RSRP
	dBm

	RSRP_114
	-43≤ SS-RSRP<-42
	Not valid
	dBm

	RSRP_115
	-42≤ SS-RSRP<-41
	Not valid
	dBm

	RSRP_116
	-41≤ SS-RSRP<-40
	Not valid
	dBm

	RSRP_117
	-40≤ SS-RSRP<-39
	Not valid
	dBm

	RSRP_118
	-39≤ SS-RSRP<-38
	Not valid
	dBm

	RSRP_119
	-38≤ SS-RSRP<-37
	Not valid
	dBm

	RSRP_120
	-37≤ SS-RSRP<-36
	Not valid
	dBm

	RSRP_121
	-36≤ SS-RSRP<-35
	Not valid
	dBm

	RSRP_122
	-35≤ SS-RSRP<-34
	Not valid
	dBm

	RSRP_123
	-34≤ SS-RSRP<-33
	Not valid
	dBm

	RSRP_124
	-33≤ SS-RSRP<-32
	Not valid
	dBm

	RSRP_125
	-32≤ SS-RSRP<-31
	Not valid
	dBm

	RSRP_126
	-31≤ SS-RSRP
	Not valid
	dBm

	RSRP_127 (Note)
	Infinity
	Infinity
	dBm

	Note:	The value of RSRP_127 is applicable for RSRP threshold configured by the network as defined in TS 38.331 [2], but not for the purpose of measurement reporting.





Based on the conclusion in RAN#101[4], PUCCH repetition discussed in Rel-18 NR NTN coverage enhancement is supported for the PUCCH transmissions when dedicated PUCCH resource configuration is not provided, so the PUCCH repetition for Msg4 HARQ-ACK can be replaced with PUCCH repetition for PUCCH transmissions when dedicated PUCCH resource configuration is not provided.
Proposal 1: The RSRP threshold for PUCCH repetition when dedicated PUCCH resource configuration is not provided is signaled as an absolute value.
2.2 PUSCH DMRS bundling
To support the PUSCH DMRS bundling, the following agreements were made in last meeting [1]:
	Agreement
For NTN-specific PUSCH DMRS bundling,
· As UE capability report,
· UE reports the max TDW size it can support by fulfilling the phase difference limit requirement.
· Note: phase difference limit requirement is assumed to be at gNB receiver from RAN1 perspective.
· Details, e.g., whether FG 30-4 is used without new FG or new FG is introduced, is discussed in UE feature session.
· No consensus on whether to support Option 1d/1e/1f/1g.

Agreement
For NTN-specific PUSCH DMRS bundling, actual TDW is determined by the existing events and no additional event is defined.
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Conclusion
For NTN-specific PUSCH DMRS bundling, 
· For UE assistance information (i.e., report by signaling other than UE capability report),
· No consensus on whether to support Option 2b/2c/2d


For NTN-specific PUSCH DMRS bundling, option 1a and option 1b would be discussed in UE feature session, and no consensus on option 1d/1e/1f/1g. For option 1c, the coverage requirement can be met only when sufficient TDW size is assumed for PUSCH DMRS bundling as concluded in RAN1#111 meeting [5]. 
	Conclusion
· RAN1 concluded that PUSCH DMRS bundling with sufficient TDW size should be applicable in NTN to meet the performance requirement for VoIP
· FFS: How to determine TDW size, including UE capability.
· Note: The above does not mean the performance requirements will be satisfied with DMRS bundling


However, the duration that UE can maintain phase continuity is decreased with the decrease of angle between UE and satellite. Antenna switching can be considered as a complementary solution when TDW size is not sufficient, and UE can perform antenna switching during the TDW gap. 
Proposal 2: Antenna switching is supported based on UE implementation.  
3. Conclusions
In this contribution, we present our views on remaining issues of the common PUCCH repetition and PUSCH with DMRS bundling, we have the following proposals.
Proposal 1: The RSRP threshold for PUCCH repetition when dedicated PUCCH resource configuration is not provided is signaled as an absolute value.
Proposal 2: Antenna switching is supported based on UE implementation.  
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