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Introduction
As discussed at the RAN1#113 meeting, most of issue have been resolved for UL coverage enhancement. Some agreements are listed as follows:  
	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.

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

Agreement
For NTN-specific PUSCH DMRS bundling, actual TDW is determined by the existing events and no additional event is defined.

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The working assumption at the RAN1#112 meeting is superseded by the following agreement: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 transmits repetition request 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
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Discussion 
The indication on RRC signaling for PUCCH repetition
It had been agreed that a new RSRP threshold is introduced to trigger the PUCCH repetition for Msg4 HARQ-ACK, and 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. rsrp-ThresholdMsg3 is used by the UE for determining whether to select resources indicating Msg3 repetition in this BWP as shown below, therefore it is not recommended to bundle these two features since the RSRP threshold for Msg4 PUCCH is usually lower than that of Msg3 PUSCH. These two features can work independently. On the other hand, the impact of saving bits by taking relative values on the system performance is negligible due to the large number of bits of SIB information. If indicating one relative value it will require the indication of one absolute reference value and one incremental offset. It will cause additional complexity. Consequently, it is recommended that RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK is signaled as an absolute value.
	rsrp-ThresholdMsg3
Threshold used by the UE for determining whether to select resources indicating Msg3 repetition in this BWP, as specified in TS 38.321 [3]. The field is mandatory if both set(s) of Random Access resources with MSG3 repetition indication and set(s) of Random Access resources without MSG3 repetition indication are configured in the BWP. It is absent otherwise.
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Proposal 1: It is recommended that RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK is signaled as an absolute value.

The indication on DCI signaling for PUCCH repetition
As for relationship between the DCI indication and the RRC signaling, the proposal had been discussed in last meeting as follows:
	Proposal 1-2_v1
With respect to dynamic indication of PUCCH repetition factor by using DAI field in DCI format 1_0 with CRC scrambled by TC-RNTI, one option is down-selected from the following options:
· Option 1: 2 bits are used regardless of the number of configured repetition factors
· Option 1a: Repetition factors {1, 2, 4, 8} are mapped to ‘00’, ’01’, ‘10’, ‘11’ of 2 bits DAI field, respectively. Codepoint(s) corresponding to unconfigured repetition factor(s) is(are) not used.
· Option 1b: 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.
· Option 2: 1 bit or 2 bits are used based on the number of configured repetition factors
· If 2 repetition factors are configured, the 1st/2nd configured repetition factors are mapped to ‘0’, ’1’ of 1 bit LSB of 2 bits DAI field, respectively. The remaining one bit is reserved.
· If 3 or 4 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 4th repetition factor is not configured, the corresponding codepoint (i.e., ‘11’) is not used.



Considering the above two options, the pros and cons are analyzed.
Option 1a has a fixed value and a certain relation is assumed between the RRC value and the DCI indication, so it may reduce the flexibility on the design of signaling. 
Option 1b is one flexible and simple design.
Option 2 is similar with Option 1b, but with higher complexity.
Therefore, option 1b is better. And based this proposal, a new table should be introduced in TS38.212 as follows. 
	DAI field indication
	Repetition number

	'00'
	First value of numberOfPUCCHforMsg4HARQACK-RepetitionsList

	'01'
	Second value of numberOfPUCCHforMsg4HARQACK-RepetitionsList 

	'10'
	Third value of numberOfPUCCHforMsg4HARQACK-RepetitionsList(if present)

	'11'
	Fourth value of numberOfPUCCHforMsg4HARQACK-RepetitionsList(if present)



Proposal 2: For the relationship between the DCI indication and the RRC signaling, 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.

1 Conclusion
In view of the problems of coverage enhancement left over in the last meeting, we have the following suggestions:
Proposal 1: It is recommended that RSRP threshold for PUCCH repetition for Msg4 HARQ-ACK is signaled as an absolute value.
Proposal 2: For the relationship between the DCI indication and the RRC signaling, 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.
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