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1	Introduction
In RAN#91-e, revised work item for NR coverage enhancements in Rel-17 has been approved with following objectives for in RP-210855 [1]:
· Specification of PUSCH enhancements [RAN1, RAN4]
· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]
· TBS determined based on multiple slots and transmitted over multiple slots. 
· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]
· Specification of PUCCH enhancements [RAN1, RAN4]
· Specify signaling mechanism to support dynamic PUCCH repetition factor indication [RAN1]
· Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]
· When applicable, based on similar mechanism(s) for enabling joint channel estimation for PUSCH
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1]

In this contribution, we provide our views on following enhancements needed for PUSCH repetition type A for improved coverage:
· Repetition factor configuration/indication
· Limitation of duration of PUSCH repetitions
· PUSCH repetition mode configuration/indication
	

2	Repetition factor configuration/indication
In RAN#104-e [2], it is already agreed to the increased number of repetitions (>16) via TDRA table for both dynamic as well as configured grant. The remaining issue is whether to support the increased repetition factor in Rel-17 via PUSCH-Config and ConfiguredGrantConfig. In NR Rel-15/16, if the numberofrepetitions is not present in TDRA table, then UE follows the pusch-AggregationFactor in the PUSCH-Config and repK in the ConfiguredGrantConfig. Similarly, for Rel-17, the increased number of repetitions should also be configurable with PUSCH-Config and ConfiguredGrantConfig in the absence of repetition factor in the TDRA table to satisfy the coverage requirements.

Proposal 1: For PUSCH type A repetition coverage enhancements in NR Rel-17, support the configuration of increased number of repetitions also using the repetition factor configured in PUSCH-Config and ConfiguredGrantConfig

3	Limitation of duration of PUSCH repetitions
In RAN#106-e [3], following working assumption has been made that basically supports the indication of increased number of repetitions (up to 32) even for the case when counting is done based on available slots:
Working Assumption
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32
Assuming that the above working assumption will be agreed, then the overall duration to accommodate high number of repetitions can be quite long and that may not be preferable from latency point of point. Therefore, limitation of duration of PUSCH repetitions should be supported. UE can be configured to limit the repetitions within a maximum duration such that the UE is not allowed to go beyond the span duration even if the indicated number of repetitions are not transmitted. This would guarantee at least the maximum duration beyond which no repetitions are transmitted. 
Proposal 2: For PUSCH type A repetition coverage enhancements in NR Rel-17, limitation of duration of PUSCH repetitions should be supported.

It such limitation is supported, then following two issues also need to be considered:
· Indication/configuration of the limiting duration for repetitions
· If such limitation can be configured only when number of repetitions are above a certain number

In our view, at least when the number of repetitions is more than 16, then such limitation should be supported, and the limiting duration could either be preconfigured depending on the number of indicated/configured repetitions. For example, if 20 repetitions are indicated, then the duration can be 32 slots.

Proposal 3: For PUSCH type A repetition coverage enhancements in NR Rel-17, if limitation of duration of PUSCH repetitions is supported, then the configuration of limiting duration value(s) corresponding to the indicated/configured repetition factor should also be supported.

4	PUSCH repetition mode configuration/indication
Another aspect that needs to be agreed is how to configure/indicate new PUSCH repetitions modes. In RAN1#106-e [3], following three alternatives have been discussed, but not yet agreed:
· Alt 1:
· “The counting based on available slots” is enabled via RRC signaling. If not enabled, the Rel-17 UE uses “the counting based on physical slots” (i.e. the same repetition counting as in Rel15/16).
· Rel-17 RRC parameter(s) relating to “the increased maximum number of repetitions” is provided via RRC signaling to a UE which performs PUSCH repetitions with “the increased maximum number of repetitions”. If not provided, the UE performs PUSCH repetitions subject to Rel-15/16 configuration.
· Alt 2:
· A single Rel-17 RRC parameter enabling both “The counting based on available slots” and “the increased maximum number of repetitions” is introduced. If not enabled, the Rel-17 UE uses “the counting based on physical slots” (i.e. the same repetition counting as in Rel15/16) and performs up to 16 repetitions subject to existing configuration.
· Alt 3:
· A single Rel-17 RRC parameter indicating one of the following three combinations is introduced.
· “The counting based on physical slots” and “the existing maximum number of repetitions”
· “The counting based on physical slots” and “the increased maximum number of repetitions”
· “The counting based on available slots” and “the existing maximum number of repetitions”

Assuming that the working assumption mentioned in section 3 will be agreed, it basically means that the two enhancements in Rel-17 will be used in combination i.e., increasing the number of repetitions as well counting based on available slots. Therefore, Alt 2 provides the most straightforward solution to enable Rel-17 enhancements. If RRC parameter enabled the enhancements, then the maximum number of repetitions can be greater than 16 and also counting can be done based on available slots. If not enabled, then the maximum number of repetitions is 16 and counting is done based on physical slots. 
Proposal 4: For PUSCH type A repetition coverage enhancements in NR Rel-17, support a single Rel-17 RRC parameter enabling both “The counting based on available slots” and “the increased maximum number of repetitions” is introduced. If not enabled, the Rel-17 UE uses “the counting based on physical slots” (i.e., the same repetition counting as in Rel15/16) and performs up to 16 repetitions subject to existing configuration.

5	Conclusion
In this section, we summarize the observation/proposals from above section:
Proposal 1: For PUSCH type A repetition coverage enhancements in NR Rel-17, support the configuration of increased number of repetitions also using the repetition factor configured in PUSCH-Config and ConfiguredGrantConfig
Proposal 2: For PUSCH type A repetition coverage enhancements in NR Rel-17, limitation of duration of PUSCH repetitions should be supported.

Proposal 3: For PUSCH type A repetition coverage enhancements in NR Rel-17, if limitation of duration of PUSCH repetitions is supported, then the configuration of limiting duration value(s) corresponding to the indicated/configured repetition factor should also be supported.

Proposal 4: For PUSCH type A repetition coverage enhancements in NR Rel-17, support a single Rel-17 RRC parameter enabling both “The counting based on available slots” and “the increased maximum number of repetitions” is introduced. If not enabled, the Rel-17 UE uses “the counting based on physical slots” (i.e., the same repetition counting as in Rel15/16) and performs up to 16 repetitions subject to existing configuration.
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