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Introduction
In the last RAN1 meeting [1], we made the following agreements:
	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.

Agreement
The TP below is endorsed for TS38.212 clause 7.3.1.2.1.

· Reason for change
A: How to map the configured repetition factors to DAI bits in DCI format 1_0 with CRC scrambled by TC-RNTI to indicate the PUCCH repetition factor is unclear in the current specification.
B: The use of DAI bits in DCI format 1_0 with CRC scrambled by TC-RNTI to indicate the PUCCH repetition factor should be conditioned on that the UE has indicated capability of PUCCH repetition on common PUCCH resources.
· Summary of change
A: Regardless of the number of configured repetition factors, two bits are used for indication of repetition factor. If two or three repetition factors, the third and/or the fourth codepoint(s) is/are not used.
B: It is clarified that the use of DAI bits in DCI format 1_0 with CRC scrambled by TC-RNTI to indicate the PUCCH repetition factor is conditioned on that the UE has indicated capability of PUCCH repetition on common PUCCH resources.
· Consequences if not approved
A: gNB and UE may have misunderstanding of an indicated repetition factor.
B: The DAI field in DCI format 1_0 with CRC scrambled by TC-RNTI is incorrectly defined to carry repetition information to UEs that have not indicated support for repetition.
	7.3.1.2.1	Format 1_0
<Unchanged parts omitted>
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by TC-RNTI:
<Unchanged parts omitted>
-	Downlink assignment index – 2 bits
-	2 bits indicating the number of repetitions for PUCCH as defined in clause 9.2.6 of [5, TS38.213] according to Table 7.3.1.2.1-4, if the higher layer parameter numberOfPUCCHforMsg4HARQACK-RepetitionsList is configured with at least two values and the UE has indicated capability of PUCCH repetition on common PUCCH resource [8, TS38.321];
-	otherwise, reserved.
<Unchanged parts omitted>
Table 7.3.1.2.1-4: Number of repetitions  as a function of 2 bits of Downlink assignment index field
	Bit field
	

	00
	First value of numberOfPUCCHforMsg4HARQACK-RepetitionsList

	01
	Second value of numberOfPUCCHforMsg4HARQACK-RepetitionsList

	10
	Third value of numberOfPUCCHforMsg4HARQACK-RepetitionsList (if provided)

	11
	Fourth value of numberOfPUCCHforMsg4HARQACK-RepetitionsList (if provided)


<Unchanged parts omitted>





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






[bookmark: OLE_LINK1]Discussions
Common PUCCH repetition
In the current version of TS38.213, for a UE that has dedicated PUCCH resource configuration, PUCCH repetition transmission is restricted when the number of symbols available for PUCCH transmission is insufficient. However, the current specification does not restrict UE that does NOT have dedicated PUCCH resource configuration to transmit PUCCH repetition transmission when the equivalent case. Therefore, we propose the following TP that describes UE behavior that does not have a dedicated PUCCH resource configuration when the number of symbols available for PUCCH transmission is not sufficient. 
Observation 1: In the current TS38.213, available slots for PUCCH repetition are defined by using the RRC parameter nrofSymbols which is provided by a dedicated configuration. This behavior is not applicable to common PUCCH repetition.
Proposal 1: Adopt the following TP to Clause 9.2.6 in TS38.213:
	[bookmark: _Toc12021483][bookmark: _Toc20311595][bookmark: _Toc26719420][bookmark: _Toc29894855][bookmark: _Toc29899154][bookmark: _Toc29899572][bookmark: _Toc29917309][bookmark: _Toc36498183][bookmark: _Toc45699210][bookmark: _Toc146789780]9.2.6	PUCCH repetition procedure
<<Unchanged parts are omitted>>
If the UE has a dedicated PUCCH resource configuration and determines that, for a repetition of a PUCCH transmission in a slot, the number of symbols available for the PUCCH transmission is smaller than the value provided by nrofSymbols for the corresponding PUCCH format, the UE does not transmit the PUCCH repetition in the slot. 
If the UE does not have a dedicated PUCCH resource configuration and determines that, for a repetition of a PUCCH transmission in a slot, the number of symbols available for the PUCCH transmission is smaller than the value provided by “Number of symbols” in Table 9.2.1-1 for the corresponding PUCCH format, the UE does not transmit the PUCCH repetition in the slot.
<<Unchanged parts are omitted>>





DMRS bundling for NR NTN
In the last RAN1 meeting, several companies preferred to add the sentence mentioning the restriction of TA pre-compensation within an actual TDW on 6.1.7 in TS 38.214 and/or 4.2 in TS38.213 as shown in the annex.
In RAN1#112-bis meeting [2], we made the following working assumption: 
	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



In our understanding, the Correction #1 and Correction #2 in the annex do not reflect the above working assumption correctly. Meanwhile, TP#2-1 v0 reflects the WA correctly, but that intention is already covered by clause 6.1.7 in TS38.214 (i.e. “The UE shall maintain power consistency and phase continuity within an actual TDW, ~”). Moreover, UE autonomous TA adjustment is already introduced from Rel-15 for TS 38.213 but TS38.213 does not prohibit autonomous TA update within an actual TDW, it is prohibited by clause 6.1.7 in TS38.214. Therefore, the additional restriction of the TA pre-compensation for TS38.214 would be redundant. Similarly, the additional restriction on 4.2 in TS 38.213 also would not be needed.
Observation 2: Correction #1 and Correction #2 in the annex do not reflect the above working assumption correctly.
Observation 3: Intention of prohibiting TA pre-compensation within an actual TDW is already covered by clause 6.1.7 in TS38.214.
Proposal 2: No change is needed on clause 6.1.7 in TS 38.214 related to NTN specific DMRS bundling for PUSCH.
Proposal 3: No change is needed on clause 4.2 in TS 38.213 related to NTN specific DMRS bundling for PUSCH.

Conclusion
In this contribution, we have the following proposals and observations:
Observation 1: The current specification of TS38.213 does not restrict UE that does NOT have dedicated PUCCH resource configuration to transmit PUCCH repetition transmission when the number of symbols available for PUCCH transmission is insufficient.
Proposal 1: Adopt the following TP to Clause 9.2.6 in TS38.213:
	9.2.6	PUCCH repetition procedure
<<Unchanged parts are omitted>>
If the UE has a dedicated PUCCH resource configuration and determines that, for a repetition of a PUCCH transmission in a slot, the number of symbols available for the PUCCH transmission is smaller than the value provided by nrofSymbols for the corresponding PUCCH format, the UE does not transmit the PUCCH repetition in the slot. 
If the UE does not have a dedicated PUCCH resource configuration and determines that, for a repetition of a PUCCH transmission in a slot, the number of symbols available for the PUCCH transmission is smaller than the value provided by “Number of symbols” in Table 9.2.1-1 for the corresponding PUCCH format, the UE does not transmit the PUCCH repetition in the slot.
<<Unchanged parts are omitted>>



Observation 2: Correction #1 and Correction #2 in the annex do not reflect the above working assumption correctly.
Observation 3: Intention of prohibiting TA pre-compensation within an actual TDW is already covered by clause 6.1.7 in TS38.214.
Proposal 2: No change is needed on clause 6.1.7 in TS 38.214 related to NTN specific DMRS bundling for PUSCH.
Proposal 3: No change is needed on clause 4.2 in TS 38.213 related to NTN specific DMRS bundling for PUSCH.
Annex
The following is description of the FL summary of RAN1#114-bis meeting [3].
Correction#1
· Reason for change
Pre-compensation rules is not defined for actual TDW determination based on existing events defined in NR Rel-17, phase continuity and power inconsistency may be not maintained in actual TDW for supporting DMRS bundling of PUSCH transmissions in NTN.
· Summary of change
Add descriptions for supporting PUSCH DMRS bundling for NR NTN.
· Consequences if not approved
Phase continuity and power inconsistency may be not maintained when pre-compensation update is applied in actual TDW for supporting DMRS bundling of PUSCH transmissions in NTN.
	------------------------------------------------Start of TP#1 of 38.214 V18.0.0----------------------------------
[bookmark: _Toc146641104]6.1.7	UE procedure for determining time domain windows for bundling DM-RS
<<unchanged text 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 PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, PUSCH repetition Type A with a configured grant, PUSCH repetition Type B and TB processing over multiple slots, when [pusch-DMRS-Bundling-r18] is enabled, UE is not expected to apply common TA adjustment or update and UE specific TA adjustment or support the update of epoch time within an actual TDW. 
<<unchanged text omitted>>
------------------------------------------------End of TP#1 to 38.214 V18.0.0----------------------------------



Correction#2
· Reason for change
xxx
· Summary of change
xxx
· Consequences if not approved
xxx
	-------------------- start of TP 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, except within an actual TDW if applicable according to clause 6.1.7 of [6, 38.214],  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, except within an actual TDW if applicable according to clause 6.1.7 of [6, 38.214], 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 .
-------------------- end of TP ---------------------------------



Correction#3
· Reason for change
It is not specified that UE supporting NTN DMRS bundling enhancements for PUSCH shall maintain phase continuity taking into account phase rotation due to timing drift.
· Summary of change
It is specified that UE supporting NTN DMRS bundling enhancements for PUSCH shall maintain phase continuity taking into account phase rotation due to timing drift between the UE and the uplink time synchronization reference point.
· Consequences if not approved
The meaning of maintaining phase continuity remains unclear for UE supporting NTN DMRS bundling enhancements.
	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 NTN DMRS bundling enhancements for PUSCH [12, TS 38.331], phase continuity shall be maintained taking into account phase rotation due to timing drift between the UE and the uplink time synchronization reference point [6, TS 38.213].
< Unchanged parts are omitted >



TP#2-1_v0
· 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.
	4.2 Transmission timing adjustments
<Unchanged parts 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 (see clause 6.1.7 of [6, 38.214]) if it causes phase discontinuity that may violate the phase difference limit.
<Unchanged parts omitted>
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