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This contribution continues to discuss the remaining issues related to the physical channels of PUCCH for Msg4 HARQ-ACK and NTN specific DMRS bundling for PUSCH.
Clarification of UE behaviour during ATDW
During the last RAN1 meeting, several TPs to clarify the UE behavior during an actual TDW are proposed and discussed [1], yet no consensus is achieved. In our understanding, UE TA pre-compensation update during ATDW shall not be prohibited as long as the phase continuity can be maintained and not violating the phase difference limit. 
For the above discussion, we believe the description in the current specification of section 6.1.7 in TS38.214 that “The UE shall maintain power consistency and phase continuity within an actual TDW…” is enough to cover the NTN-specific aspect [2]. Therefore, it seems redundant to add or change the descriptions related to the current TA pre-compensation procedure, i.e., we prefer that the specification text in section 4.2 in TS38.213 to be maintained.
	Working assumption from RAN1#112bis-e
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


On the other hand, it is a working assumption from RAN1#112bis-e [3] that pre-compensation to keep phase rotation due to timing drift within the phase difference limit can be performed at UE side. However, such UE behavior regarding the phase rotation due to timing drift seems not to be covered by the current specification. Therefore, we propose the following proposal to update section 6.1.7 of TS38.214.
Proposal 1: Capture TP#1 in clause 6.1.7 in TS 38.214:
· Reason for change: It is not specified that UE supporting NTN specific DMRS bundling for PUSCH shall maintain phase continuity by compensating the phase rotation due to timing drift.
· Summary of change: It is specified that UE supporting NTN specific DMRS bundling for PUSCH shall maintain phase continuity by compensating the phase rotation due to timing drift between the UE and the uplink time synchronization reference point
· Consequence if not approved: The agreements of “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.” is not captured by the specification.
	-------------------- Start of TP#1 for 38.214 V18.0.0 --------------------

6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged parts are omitted >
The UE shall maintain power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to frequency hopping, or in response to the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or in response to the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to any event not triggered by DCI or MAC-CE. The UE maintains power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to an event triggered by DCI other than frequency hopping or the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to an event triggered by MAC-CE, subject to UE capability. of dmrs-BundlingRestart [13, TS 38.306] and when pusch-WindowRestart or pucch-WindowRestart is enabled.
For a UE that supports DMRS bundling for PUSCH in NTN[12, TS 38.331], phase continuity shall be maintained according to [6, TS 38.101-1] by compensating the phase rotation due to timing drift between the UE and the uplink time synchronization reference point [6, TS 38.213].
< Unchanged parts are omitted >

-------------------- End of TP#1 for 38.214 V18.0.0 --------------------



Frequency hopping for PUCCH repetition of Msg4 HARQ-ACK
Currently, the description related to the frequency hopping during PUCCH repetition transmissions in section 9.2.6 in TS38.213 is as following:
	-	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'
…
-	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' 
.…
-	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 


However, all the description is under the condition of the IE intraslotFrequencyHopping is configured, which is a UE-specific RRC configuration. Therefore, the whole paragraph is considered as the description of PUCCH repetition when dedicated PUCCH resource is configured. Therefore, the frequency hopping behaviour when dedicated PUCCH resource is not configured should be specified clearly in a parallel separate bullet. The corresponding TP is proposed accordingly.
Proposal 2: Adopt TP#2 to specify frequency hopping behavior for PUCCH repetition of common PUCCH:
· Reason for change: It is not clear how frequency hopping is applied for PUCCH repetition on common PUCCH resources.
· Summary of change: It is specified how frequency hopping is applied for PUCCH repetition on common PUCCH resources
· Consequences if not approved: The frequency hopping behavior when PUCCH repetition is configured/indicated on common PUCCH is not specified.
	9.2.6	PUCCH repetition procedure
-------------------- Start of TP#2 for 38.213 V18.0.0 --------------------
9.2.6	PUCCH repetition procedure
<Unchanged parts omitted>
For , 
-	the UE repeats the PUCCH transmission with the UCI over  slots 
-	a repetition of the PUCCH transmission in each of the  slots has a same number of consecutive symbols, as provided by nrofSymbols
-	a repetition of the PUCCH transmission in each of the  slots has a same first symbol, as provided by startingSymbolIndex if subslotLengthForPUCCH is not provided; otherwise mod(startingSymbolIndex, subslotLengthForPUCCH)
-	the UE that has a dedicated PUCCH resource configuration 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 
-	a UE that does not have a dedicated PUCCH resource configuration 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 the same within each slot.
<Unchanged parts omitted>
-------------------- End of TP#2 for 38.213 V18.0.0 --------------------




Conclusions
In summary, we discuss on the coverage enhancement for NR NTN. The following observations and proposals are made: 
Proposal 1: Capture TP#1 in clause 6.1.7 in TS 38.214:
· Reason for change: It is not specified that UE supporting NTN specific DMRS bundling for PUSCH shall maintain phase continuity by compensating the phase rotation due to timing drift.
· Summary of change: It is specified that UE supporting NTN specific DMRS bundling for PUSCH shall maintain phase continuity by compensating the phase rotation due to timing drift between the UE and the uplink time synchronization reference point
· Consequence if not approved: The agreements of “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.” is not captured by the specification.
	-------------------- Start of TP#1 for 38.214 V18.0.0 --------------------

6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged parts are omitted >
The UE shall maintain power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to frequency hopping, or in response to the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or in response to the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to any event not triggered by DCI or MAC-CE. The UE maintains power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to an event triggered by DCI other than frequency hopping or the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to an event triggered by MAC-CE, subject to UE capability. of dmrs-BundlingRestart [13, TS 38.306] and when pusch-WindowRestart or pucch-WindowRestart is enabled.
For a UE that supports DMRS bundling for PUSCH in NTN[12, TS 38.331], phase continuity shall be maintained according to [6, TS 38.101-1] by compensating the phase rotation due to timing drift between the UE and the uplink time synchronization reference point [6, TS 38.213].
< Unchanged parts are omitted >

-------------------- End of TP#1 for 38.214 V18.0.0 --------------------




Proposal 2: Adopt TP#2 to specify frequency hopping behavior for PUCCH repetition of common PUCCH:
· Reason for change: It is not clear how frequency hopping is applied for PUCCH repetition on common PUCCH resources.
· Summary of change: It is specified how frequency hopping is applied for PUCCH repetition on common PUCCH resources
· Consequences if not approved: The frequency hopping behavior when PUCCH repetition is configured/indicated on common PUCCH is not specified.
	9.2.6	PUCCH repetition procedure
-------------------- Start of TP#2 for 38.213 V18.0.0 --------------------
9.2.6	PUCCH repetition procedure
<Unchanged parts omitted>
For , 
-	the UE repeats the PUCCH transmission with the UCI over  slots 
-	a repetition of the PUCCH transmission in each of the  slots has a same number of consecutive symbols, as provided by nrofSymbols
-	a repetition of the PUCCH transmission in each of the  slots has a same first symbol, as provided by startingSymbolIndex if subslotLengthForPUCCH is not provided; otherwise mod(startingSymbolIndex, subslotLengthForPUCCH)
-	the UE that has a dedicated PUCCH resource configuration 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 
-	a UE that does not have a dedicated PUCCH resource configuration 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 the same within each slot.
<Unchanged parts omitted>
-------------------- End of TP#2 for 38.213 V18.0.0 --------------------
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