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1. [bookmark: _Ref18181]Introduction
In RAN1#114bis[1], UL coverage enhancements on PUSCH and PUCCH channels have been discussed and no critical issues are listed in the status report[2]. In this contribution, the remaining issues for coverage enhancement are elaborated. 
2. Discussion on the remaining issues for PUCCH for Msg-4 HARQ-ACK 
2.1. Clarifications on the validity duration of dynamic indication
In RAN1 #113, for PUCCH transmission when dedicated PUCCH resource is not configured, the following agreement is reached[3]. It means the same repetition factor is applied for PUCCH for Msg4 HARQ-ACK and subsequent PUCCH transmissions by using common PUCCH resource.
	Agreement
If PUCCH repetition discussed in R18 NR NTN coverage enhancement is supported for PUCCH transmission when dedicated PUCCH resource configuration is not provided:
· The agreements and working assumptions for PUCCH for Msg4 HARQ-ACK are applied to any PUCCH transmission by using common PUCCH resource
· The same repetition factor is applied for PUCCH for Msg4 HARQ-ACK and subsequent PUCCH transmissions by using common PUCCH resource
· Note: It is not precluded for gNB to provide dedicated PUCCH config via Msg4 PDSCH.


In RAN1 #114, for PUCCH repetition procedure, the following CR is endorsed[4].
	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.
*** Unchanged parts are omitted ***


According to existing spec, the procedure to determine the repetition number for PUCCH for Msg4 HARQ-ACK is clear based on the configured “numberOfPUCCHforMsg4HARQACK-RepetitionsList” and capability report in initial access stage. But clarification on the extended usage for other common channel is still needed to reflect the above agreement. 
Proposal-1: For PUCCH repetition procedure, the endorsed CR should be clarified as following.
•	Reason for change: It was agreed that this WI can support PUCCH repetition not only for Msg4 HARQ-ACK but also for subsequent PUCCH e.g., to report HARQ-ACK corresponding to a PDSCH conveying RRC configuration parameters. 
•	Summary of change: It is clarified that the indicated repetition factor is applied to any PUCCH transmission by using common PUCCH resource.
•	Consequences if not approved: It is unclear which repetition factor is applied to PUCCH transmissions after Msg4 HARQ-ACK transmission when dedicated PUCCH resource configuration is not provided.
	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 number of  is applied to any PUCCH transmission before dedicated PUCCH resource configuration is provided. 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.
*** Unchanged parts are omitted ***


2.2. Clarifications on repetition indication for common PUCCH resource in CONNECTED state
In the previous discussion, the determination of repetition is mainly targeted for the PUCCH in initial access. Under this assumption, when multiple repetition factors are configured by SIB signaling, the exact repetition factors for PUCCH for Msg4 HARQ-ACK is indicated in DAI field in DCI format 1_0 with CRC scrambled by TC-RNTI since the state of existing DAI field is set to reserved.
[bookmark: _GoBack]However, in other scenarios, e.g., handover, if the UE is not configured with a dedicated preamble when accessing the target cell, a handover based on contention-based RACH will be triggered. In this procedure, the C-RNTI MAC CE will be carried in the Msg3 information since the UE has already unique identity (e.g., C-RNTI) and it will also be used to scramble DCI for contention resolution. Then, the DAI field used for dynamic repetition indication is not available yet. In this case, refarming of other fields seems necessary, e.g., MCS field.
Proposal-2: Other fields, e.g., MCS field, can be considered to indicate the repetition number for common PUCCH if the DCI is scrambled by C-RNTI for contention resolution in CONNECTED state.
3. TA pre-compensation update within an actual TDW 
In RAN1 #114bis [1], the following proposal was made for clarification of UE behavior with TA pre-compensation update within an actual TDW. 
	Proposal 2-1_v0
Option 1: TP#2-1_v0 in section 4.2.1.2 of R1-231xxxx is endorsed for TS38.213 clause 4.2.
Option 2: No spec change is necessary to clarify UE behavior with TA pre-compensation update within an actual TDW.
	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>





In our understanding, how to handle confliction between TA pre-compensation and DMRS bundling should be reflected in specification since RAN1 has made following working assumption. Without corresponding specification, the UE behavior will be ambiguous. Therefore, option 1 is preferred.
	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


Regarding the TP, updates on the wording is preferred with consideration of priority between DMRS bundling and TA pre-compensation update. Compared with maintaining phase continuity within an actual TDW for DMRS bundling, UE needs to perform TA pre-compensation updates with higher priority to maintain UL timing synchronization for uplink transmission. That is, when a UE strongly requires TA pre-compensation updates to achieve uplink synchronization and may violate phase difference limit, it is better to perform timing synchronization adjustment instead of DMRS bundling. Therefore, there should be no restriction on TA pre-compensation updates for transmission timing adjustment. Instead, DMRS bundling is not expected if TA pre-compensation updates performed by UE causes phase discontinuity that may violate the phase difference limit. With this consideration, the following TP is proposed.
Proposal-3: For TA pre-compensation updates, adopt the following TP for TS 38.213.
•	Reason for change: TA pre-compensation update will lead to phase discontinuity and may cause the phase difference limit for DMRS bundling not satisfied. There is no specification on UE behavior when TA pre-compensation update and DMRS bundling conflicts. 
•	Summary of change: Clarify that DMRS bundling is not expected to be performed when TA pre-compensation cause phase different limit violated.
•	Consequences if not approved: UE behavior is ambiguous when UE need to perform TA pre-compensation update to maintain UL synchronization within actual TDW of DMRS bundling.
	--------------------TP#1: Start of TP for TS 38.213 V18.0.0 ---------------------------
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 is not expected to perform the DMRS bundling within an actual TDW (see clause 6.1.7 of [6, 38.214]) if the TA pre-compensation performed by the UE causes phase discontinuity that may violate the phase difference limit.
<Unchanged parts omitted>
--------------------TP#1: End of TP for TS 38.213 V18.0.0 ---------------------------


4. Conclusions
According to the analysis given above, we have the following observations and proposals:
Proposal-1: For PUCCH repetition procedure, the endorsed CR should be clarified as following.
•	Reason for change: It was agreed that this WI can support PUCCH repetition not only for Msg4 HARQ-ACK but also for subsequent PUCCH e.g., to report HARQ-ACK corresponding to a PDSCH conveying RRC configuration parameters. 
•	Summary of change: It is clarified that the indicated repetition factor is applied to any PUCCH transmission by using common PUCCH resource.
•	Consequences if not approved: It is unclear which repetition factor is applied to PUCCH transmissions after Msg4 HARQ-ACK transmission when dedicated PUCCH resource configuration is not provided.
	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 number of  is applied to any PUCCH transmission before dedicated PUCCH resource configuration is provided. 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.
*** Unchanged parts are omitted ***


Proposal-2: Other fields, e.g., MCS field, can be considered to indicate the repetition number for common PUCCH if the DCI to schedule Msg-4 for contention resolution in CONNECTED state is scrambled by C-RNTI.
Proposal-3: For TA pre-compensation updates, adopt the following TP for TS 38.213.
•	Reason for change: TA pre-compensation update will lead to phase discontinuity and may cause the phase difference limit for DMRS bundling not satisfied. There is no specification on UE behavior when TA pre-compensation update and DMRS bundling conflicts. 
•	Summary of change: Clarify that DMRS bundling is not expected to be performed when TA pre-compensation cause phase different limit violated.
•	Consequences if not approved: UE behavior is ambiguous when UE need to perform TA pre-compensation update to maintain UL synchronization within actual TDW of DMRS bundling.
	--------------------TP#1: Start of TP for TS 38.213 V18.0.0 ---------------------------
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 is not expected to perform the DMRS bundling within an actual TDW (see clause 6.1.7 of [6, 38.214]) if the TA pre-compensation performed by the UE causes phase discontinuity that may violate the phase difference limit.
<Unchanged parts omitted>
--------------------TP#1: End of TP for TS 38.213 V18.0.0 ---------------------------
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