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Introduction
[bookmark: _Hlk146620055]In RAN1#114bis meeting, the bit field mapping for dynamic indication of Msg4 PUCCH repetition and the UE behavior within an actual TDW for DMRS bundling in NTN has been extensively discussed, and the following agreements were made:
	[bookmark: _Hlk148348043]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
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.



This contribution provides our views on the remaining issues for PUCCH repetitions on common PUCCH resources and DMRS bundling for PUSCH taking into account NTN-specifics.

Coverage enhancement for NR NTN
PUCCH repetition on common PUCCH resources
In RAN1#114bis meeting, some companies propose to further clarify the parameters and frequency hopping applied for PUCCH repetition on common PUCCH resources in the spec (clause 9.2.6 PUCCH repetition procedure of TS 38.213), and the FL suggests to continue discussing this issue in the next meeting. Regarding the parameters and frequency hopping for PUCCH repetition on common PUCCH resource, the current spec has captured the corresponding UE behavior as follows:
	9.2.6 PUCCH repetition procedure: 
A UE that does not have dedicated PUCCH resource configuration and indicates a capability to transmit with repetitions a PUCCH with HARQ-ACK information [11, TS 38.321], determines a number of  slots for repetitions of a PUCCH transmission with HARQ-ACK information based on an indication by numberOfPUCCHforMsg4HARQACK-RepetitionsList. If numberOfPUCCHforMsg4HARQACK-RepetitionsList provides more than one values, the DAI field in a DCI format 1_0 with CRC scrambled by a TC-RNTI scheduling a PDSCH reception that includes a UE contention resolution identity indicates  from the more than one values. The UE transmits each repetition of the PUCCH using frequency hopping as described in Clause 9.2.1. 
In the remaining of this clause, a UE without dedicated PUCCH resource configuration determines a value of a parameter, if applicable, according to Table 9.2.1-1 and/or as specified above in this clause for a PUCCH transmission with repetitions from the UE.



According to the current description in the spec, the UE determines the parameters of resource allocation in time and frequency domain according to Table 9.2.1-1, and frequency hopping in Clause 9.2.1 for PUCCH repetition on common PUCCH resource. In our opinion, the clarification on frequency hopping for PUCCH repetition on common PUCCH resource is needed since the text in Clause 9.2.1 does not say intra-slot FH or inter-slot FH is used explicitly. For R15/16/17 PUCCH transmission on common PUCCH resource, the intra-slot FH is applied by default because it is just transmitted within a slot. However, when it comes to R18 PUCCH repetition on common PUCCH resource, the agreed intra-slot FH should be explicitly captured in the spec to avoid ambiguity. In this matter, the following TPs are provided, where TP#1 has less spec change but TP#2 has consistent wording with the PUCCH repetition procedure when UE has dedicated PUCCH configuration:
Proposal 1: For frequency hopping applied for PUCCH repetition on common PUCCH resources, adopt the following TP#1 or TP#2 for TS38.213 v18.0.0: 
· Reason for change
It is not clear how frequency hopping is applied for PUCCH repetition on common PUCCH resources
· Summary of change
It is clarified how frequency hopping is applied for PUCCH repetition on common PUCCH resources
· Consequences if not approved
The specification remains ambiguous.
-------------------- start of TP#1 for 38.213 --------------------
9.2.6 PUCCH repetition procedure
<Unchanged parts are omitted>
A UE that does not have dedicated PUCCH resource configuration and indicates a capability to transmit with repetitions a PUCCH with HARQ-ACK information [11, TS 38.321], determines a number of  slots for repetitions of a PUCCH transmission with HARQ-ACK information based on an indication by numberOfPUCCHforMsg4HARQACK-RepetitionsList. If numberOfPUCCHforMsg4HARQACK-RepetitionsList provides more than one values, the DAI field in a DCI format 1_0 with CRC scrambled by a TC-RNTI scheduling a PDSCH reception that includes a UE contention resolution identity indicates  from the more than one values. The UE transmits each repetition of the PUCCH using frequency hopping as described in Clause 9.2.1 within a slot. 
In the remaining of this clause, a UE without dedicated PUCCH resource configuration determines a value of a parameter, if applicable, according to Table 9.2.1-1 and/or as specified above in this clause for a PUCCH transmission with repetitions from the UE.
-------------------- end of TP#1 ---------------------------------

-------------------- start of TP#2 for 38.213 --------------------
9.2.6 PUCCH repetition procedure
<Unchanged parts are omitted>
A UE that does not have dedicated PUCCH resource configuration and indicates a capability to transmit with repetitions a PUCCH with HARQ-ACK information [11, TS 38.321], determines a number of  slots for repetitions of a PUCCH transmission with HARQ-ACK information based on an indication by numberOfPUCCHforMsg4HARQACK-RepetitionsList. If numberOfPUCCHforMsg4HARQACK-RepetitionsList provides more than one values, the DAI field in a DCI format 1_0 with CRC scrambled by a TC-RNTI scheduling a PDSCH reception that includes a UE contention resolution identity indicates  from the more than one values. The UE performs transmits each repetition of the PUCCH using frequency hopping for a repetition of the PUCCH transmission within a slot as described in Clause 9.2.1. 
In the remaining of this clause, a UE without dedicated PUCCH resource configuration determines a value of a parameter, if applicable, according to Table 9.2.1-1 and/or as specified above in this clause for a PUCCH transmission with repetitions from the UE.
-------------------- end of TP#2 ---------------------------------

DMRS bundling for PUSCH
In Clause 4.3 of TS 38.213, the NTN-specific TA pre-compensation mechanism is specified and there is no restriction on the TA pre-compensation update timing, which implies that the UE can perform TA pre-compensation update anytime. Considering the TA pre-compensation update is transparent for the network and may violate the phase continuity limit for DMRS bundling, RAN1 has made a working assumption to prohibit the UE from performing TA pre-compensation update within an actual TDW as follows:
	Working assumption
For NTN-specific PUSCH DMRS bundling, to satisfy the phase difference limit without causing phase discontinuity, it is assumed that pre-compensation to keep phase rotation due to timing drift within the phase difference limit can be performed at UE side.
· UE shall not perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit.
· FFS: how to determine the actual TDW
· FFS: specification impact
· Send an LS to RAN4



However, the current spec has not captured this working assumption. Therefore, we propose the following TP to make the UE behavior more clear:
Proposal 2: For DMRS bundling taking into account NTN-specifics, adopt the following TP#3 for TS38.213. 
· Reason for change
In 4.2 of TS 38.213, TA adjustment mechanism based on NTN-specific aspects is specified and applicable/update timing is not specified, which implies that UE can perform TA adjustment update anytime. Meanwhile, PUSCH DMRS bundling introduces restrictions on TA adjustment update. Text in this section should reflect the UE behavior in PUSCH DMRS bundling.
· Summary of change
It is clarified that TA pre-compensation update within an actual TDW is precluded if phase discontinuity occurs.
· Consequences if not approved
There is a contradiction between two different clauses/specs for PUSCH DMRS bundling in NTN.
-------------------- start of TP#3 for 38.213 --------------------
4.2 Transmission timing adjustments
<Unchanged parts are omitted>
Using higher-layer ephemeris parameters for a serving satellite, if provided, a UE pre-compensates the two-way transmission delay on the service link based on  that the UE determines using the serving satellite position and its own position. To pre-compensate the two-way transmission delay between the uplink time synchronization reference point and the serving satellite, the UE determines [4, TS 38.211] based on one-way propagation delay  that the UE determines as:

where , , and  are respectively provided by ta-Common, ta-CommonDrift, and ta-CommonDriftVariant and  is provided by epochTime which is the epoch time of ta-Common, ta-CommonDrift, and ta-CommonDriftVariant [12, TS 38.331].  provides a distance at time  between the serving satellite and the uplink time synchronization reference point divided by the speed of light. The uplink time synchronization reference point is the point where DL and UL are frame aligned with an offset given by . UE shall not perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit according to clause 6.1.7 of [6, 38.214].
-------------------- end of TP#3 ---------------------------------

Conclusion
In this contribution, we provide our view on the remaining issues for PUCCH repetition on common PUCCH resource and DMRS bundling for PUSCH taking into account NTN-specifics. The following proposals are made:
Proposal 1: For frequency hopping applied for PUCCH repetition on common PUCCH resources, adopt the following TP#1 or TP#2 for TS38.213 v18.0.0: 
· Reason for change
It is not clear how frequency hopping is applied for PUCCH repetition on common PUCCH resources
· Summary of change
It is clarified how frequency hopping is applied for PUCCH repetition on common PUCCH resources
· Consequences if not approved
The specification remains ambiguous.
-------------------- start of TP#1 for 38.213 --------------------
9.2.6 PUCCH repetition procedure
<Unchanged parts are omitted>
A UE that does not have dedicated PUCCH resource configuration and indicates a capability to transmit with repetitions a PUCCH with HARQ-ACK information [11, TS 38.321], determines a number of  slots for repetitions of a PUCCH transmission with HARQ-ACK information based on an indication by numberOfPUCCHforMsg4HARQACK-RepetitionsList. If numberOfPUCCHforMsg4HARQACK-RepetitionsList provides more than one values, the DAI field in a DCI format 1_0 with CRC scrambled by a TC-RNTI scheduling a PDSCH reception that includes a UE contention resolution identity indicates  from the more than one values. The UE transmits each repetition of the PUCCH using frequency hopping as described in Clause 9.2.1 within a slot. 
In the remaining of this clause, a UE without dedicated PUCCH resource configuration determines a value of a parameter, if applicable, according to Table 9.2.1-1 and/or as specified above in this clause for a PUCCH transmission with repetitions from the UE.
-------------------- end of TP#1 ---------------------------------

-------------------- start of TP#2 for 38.213 --------------------
9.2.6 PUCCH repetition procedure
<Unchanged parts are omitted>
A UE that does not have dedicated PUCCH resource configuration and indicates a capability to transmit with repetitions a PUCCH with HARQ-ACK information [11, TS 38.321], determines a number of  slots for repetitions of a PUCCH transmission with HARQ-ACK information based on an indication by numberOfPUCCHforMsg4HARQACK-RepetitionsList. If numberOfPUCCHforMsg4HARQACK-RepetitionsList provides more than one values, the DAI field in a DCI format 1_0 with CRC scrambled by a TC-RNTI scheduling a PDSCH reception that includes a UE contention resolution identity indicates  from the more than one values. The UE performs transmits each repetition of the PUCCH using frequency hopping for a repetition of the PUCCH transmission within a slot as described in Clause 9.2.1. 
In the remaining of this clause, a UE without dedicated PUCCH resource configuration determines a value of a parameter, if applicable, according to Table 9.2.1-1 and/or as specified above in this clause for a PUCCH transmission with repetitions from the UE.
-------------------- end of TP#2 ---------------------------------

Proposal 2: For DMRS bundling taking into account NTN-specifics, adopt the following TP#3 for TS38.213. 
· Reason for change
In 4.2 of TS 38.213, TA adjustment mechanism based on NTN-specific aspects is specified and applicable/update timing is not specified, which implies that UE can perform TA adjustment update anytime. Meanwhile, PUSCH DMRS bundling introduces restrictions on TA adjustment update. Text in this section should reflect the UE behavior in PUSCH DMRS bundling.
· Summary of change
It is clarified that TA pre-compensation update within an actual TDW is precluded if phase discontinuity occurs.
· Consequences if not approved
There is a contradiction between two different clauses/specs for PUSCH DMRS bundling in NTN.
-------------------- start of TP#3 for 38.213 --------------------
4.2 Transmission timing adjustments
<Unchanged parts are omitted>
Using higher-layer ephemeris parameters for a serving satellite, if provided, a UE pre-compensates the two-way transmission delay on the service link based on  that the UE determines using the serving satellite position and its own position. To pre-compensate the two-way transmission delay between the uplink time synchronization reference point and the serving satellite, the UE determines [4, TS 38.211] based on one-way propagation delay  that the UE determines as:

where , , and  are respectively provided by ta-Common, ta-CommonDrift, and ta-CommonDriftVariant and  is provided by epochTime which is the epoch time of ta-Common, ta-CommonDrift, and ta-CommonDriftVariant [12, TS 38.331].  provides a distance at time  between the serving satellite and the uplink time synchronization reference point divided by the speed of light. The uplink time synchronization reference point is the point where DL and UL are frame aligned with an offset given by . UE shall not perform TA pre-compensation update within an actual TDW if it causes phase discontinuity that may violate the phase difference limit according to clause 6.1.7 of [6, 38.214].
-------------------- end of TP#3 ---------------------------------
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