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1	Introduction
[bookmark: _Hlk94878371]A work item (WI) for enhancements of NR NTN was approved at RAN#94-e. The latest WID can be found in [1]. One objective of the WI is NTN-specific coverage enhancements. A 6-month study phase was pursued, focusing on evaluating the coverage performance and identifying the candidate physical radio channels that have coverage issues. Based on the outcome, RAN#97 agreed to study and specify support for Msg4 HARQ-ACK PUCCH repetitions and DMRS bundling for PUSCH. At RAN#101, it was agreed to extend the scope of the PUCCH repetition enhancement to any PUCCH when dedicated PUCCH resources are not configured. In this contribution, we discuss remaining issues of NTN coverage enhancements.
[bookmark: _Ref178064866]2	Discussion
2.1	TP to 38.300: Coverage enhancements for NTN
NTN coverage enhancement should be described in the stage 2 description [2]. Since this is a RAN1-centric enhancement, it is suggested that RAN1 discusses and endorses a draft TP, which is then sent in an LS to RAN2. The TP assumes that the support of PUCCH repetition on common PUCCH resources is not restricted to NTN, which is an ongoing discussion in agenda item 8.16.14.
[bookmark: _Toc149932013]Send an LS to RAN2 asking them to add stage 2 text for coverage enhancements according to the following TP:
	Reason for change:
NTN PUSCH DMRS bundling enhancement and PUCCH repetition on common PUCCH resources are not described.

	Summary of change:
NTN PUSCH DMRS bundling enhancement and PUCCH repetition on common PUCCH resources are described.

	Consequences if not approved:
NTN PUSCH DMRS bundling enhancement and PUCCH repetition on common PUCCH resources are not described.

	19	Support for NR coverage enhancements
To improve NR uplink coverage for both FR1 and FR2, the following enhancements on PUSCH, PUCCH and MSG3 PUSCH are supported:
-	Enhanced aggregation of multiple slots with TB repetition is supported for both PUSCH transmission with dynamic and configured grant. In addition, counting based on available slots is supported. The maximum number of aggregated slots for counting based on available slots and counting based on physical slots are both 32.
-	TB processing over multiple slots with and without repetition is supported for both PUSCH transmission with dynamic grant and configured grant. For a single transmission of TB processing over multiple slots PUSCH, the TB size is determined based on multiple slots.
-	DMRS bundling where the UE maintains phase continuity and power consistency across PUSCH transmissions or PUCCH repetitions to enable improved channel estimation is supported. Inter-slot frequency hopping with DMRS bundling is supported. In a non-terrestrial network, a UE may support a DMRS bundling enhancement for PUSCH, whereby pre-compensation is applied to the PUSCH transmissions to keep phase rotation due to timing drift between the UE and the uplink time synchronization reference point within the phase difference limit.
-	Dynamic PUCCH repetition factor indication configured per PUCCH resource is introduced, applicable to all PUCCH formats.
[bookmark: _Hlk103845580]-	Aggregation of multiple slots with TB repetition for MSG3 transmission is supported on both NUL and SUL, applicable to CBRA with 4-step RA type. If configured, the UE requests MSG3 repetition via separate RACH resources when the RSRP of DL path-loss reference is lower than a configured threshold. BWP configured with RACH resources solely for MSG3 repetition is also supported without the need to consider the RSRP of DL path-loss reference by the UE.
-	Dynamic PUCCH repetition on common PUCCH resources is introduced. The gNB indicates one or more repetition factors in system information. The UE indicates its capability of PUCCH repetition in the MAC subheader of Msg3. If an RSRP threshold is configured, the UE indicates its capability only if the RSRP of DL path-loss reference is lower than the configured threshold. If multiple repetition factors are configured, gNB dynamically indicates the repetition factor in the DCI scheduling Msg4. The UE uses the same repetition factor until dedicated PUCCH resource configuration is provided.
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3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Send an LS to RAN2 asking them to add stage 2 text for coverage enhancements according to the following TP:
[bookmark: _In-sequence_SDU_delivery]
	Reason for change:
NTN PUSCH DMRS bundling enhancement and PUCCH repetition on common PUCCH resources are not described.

	Summary of change:
NTN PUSCH DMRS bundling enhancement and PUCCH repetition on common PUCCH resources are described.

	Consequences if not approved:
NTN PUSCH DMRS bundling enhancement and PUCCH repetition on common PUCCH resources are not described.

	19	Support for NR coverage enhancements
To improve NR uplink coverage for both FR1 and FR2, the following enhancements on PUSCH, PUCCH and MSG3 PUSCH are supported:
-	Enhanced aggregation of multiple slots with TB repetition is supported for both PUSCH transmission with dynamic and configured grant. In addition, counting based on available slots is supported. The maximum number of aggregated slots for counting based on available slots and counting based on physical slots are both 32.
-	TB processing over multiple slots with and without repetition is supported for both PUSCH transmission with dynamic grant and configured grant. For a single transmission of TB processing over multiple slots PUSCH, the TB size is determined based on multiple slots.
-	DMRS bundling where the UE maintains phase continuity and power consistency across PUSCH transmissions or PUCCH repetitions to enable improved channel estimation is supported. Inter-slot frequency hopping with DMRS bundling is supported. In a non-terrestrial network, a UE may support a DMRS bundling enhancement for PUSCH, whereby pre-compensation is applied to the PUSCH transmissions to keep phase rotation due to timing drift between the UE and the uplink time synchronization reference point within the phase difference limit.
-	Dynamic PUCCH repetition factor indication configured per PUCCH resource is introduced, applicable to all PUCCH formats.
-	Aggregation of multiple slots with TB repetition for MSG3 transmission is supported on both NUL and SUL, applicable to CBRA with 4-step RA type. If configured, the UE requests MSG3 repetition via separate RACH resources when the RSRP of DL path-loss reference is lower than a configured threshold. BWP configured with RACH resources solely for MSG3 repetition is also supported without the need to consider the RSRP of DL path-loss reference by the UE.
-	Dynamic PUCCH repetition on common PUCCH resources is introduced. The gNB indicates one or more repetition factors in system information. The UE indicates its capability of PUCCH repetition in the MAC subheader of Msg3. If an RSRP threshold is configured, the UE indicates its capability only if the RSRP of DL path-loss reference is lower than the configured threshold. If multiple repetition factors are configured, gNB dynamically indicates the repetition factor in the DCI scheduling Msg4. The UE uses the same repetition factor until dedicated PUCCH resource configuration is provided.
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