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1	Introduction
After pre-meeting discussion (with summary RP-200840 [1]), a draft New WID on NR UL Enhancements [2] is available. There are still many suspended issues which need to be clarified or make final decision in RAN#94 meeting.
Some part of drafted objectives and FFS parts are:
	The objective of this work item is to specify NR UL enhancements such as for PRACH coverage, [for power domain], [for multi-carrier UL operation], [for DFTS-OFDM], [for UL dense deployment] and [for PUCCH coverage]. 
The detailed objectives of the work item are as follows:
1. Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same beams targeting 4-step RACH [and 2-step RACH] procedures
· [Study, and if justified, specify PRACH transmissions with different beams targeting 4-step RACH [and 2-step RACH] procedures]
· Note: The enhancements of PRACH are targeting for FR2, which can also apply to FR1 when applicable.
· Note: The enhancements of PRACH are [format-agnostic and] targeting [for PRACH format B4, which can also apply to other] short PUCCH formats when applicable.
<some parts are omitted>
6. [Study and if necessary specify following coverage enhancements for PUCCH/UCI (RAN1)]
· [DMRS-less PUCCH with UCI payload size from 3 to 11 bits]
· [DFTS-OFDM waveform for short PUCCH with UCI payload size from 3 to 11 bits]
· [Repetition of CSI in dynamically indicated PUSCH resources]




2	Discussion
2.1	PRACH coverage enhancements
Regarding RSRP threshold configured for 2-step RACH, the coverage for 2-step RACH may not be so bad. It’s not clear whether PRACH will be the bottleneck channel in 2-step RACH procedure considering MsgA PUSCH repetition is enhanced. If PRACH is the bottleneck, then PRACH enhancement for 2-step RACH should be enhanced, otherwise there is no need to do so. So we think the objective can be to study, and if justified, specify multiple PRACH transmissions with same beams for 2-step RACH.
Format agnostic PRACH repetition enhancement seems not to increase workload and complexity too much. From the beginning, not limiting the PRACH format in the objective is a more future proof manner. We prefer such a format agnostic approach unless a significant obstacle is observed.
As for PRACH repetition enhancement with different beams, we understand companies’ comments that we already have beam correspondence procedure between UE and network so that enhancement with different beams is not needed. That’s reasonable, but on the other hand, we should realize beam correspondence may not be perfect considering various kinds of interference. Enhancement with different beams gives a more robust way to overcome such imperfect beam searching. However, scope and workload is also an important factor when considering whether to specify or not. It depends on whether the group would like to enhance some other features, like DMRS-less PUCCH.

Proposal 1: Multiple PRACH transmissions with same beams for 2-step RACH should be studied and justified first. Format agnostic PRACH enhancement is preferred.

2.2	PUCCH enhancement
Based on TR 38.830, PUCCH format 1, PUCCH format 3 with 11bit and PUCCH format 3 with 22bit together PRACH format B4 have been identified as the potential bottleneck channels as 2nd priority in FR1 and for Urban 28 GHz scenario. So we think PUCCH enhancement is very important. Even though Rel-17 has done some PUCCH enhancement by dynamic PUCCH repetition factor and joint channel estimation, it’s also very important to enhance one-shot PUCCH performance. PUCCH repetition has large impact on UL data rate as PUCCH with repetition cannot be multiplexed with PUSCH. So if there are lots of slots used for PUCCH repetition, then there is no room for data transmission by PUSCH in uplink. One-shot PUCCH enhancement is a good balance between PUCCH coverage and uplink data rate.
So we think DMRS-less PUCCH is a good way for one-shot PUCCH enhancement, especially for PUCCH format 1 and format 3 up to 11 bits. We think it should be resolved in Rel-18. As observations by different companies are quite diverged, i.e. some companies observe significant gain for DMRS-less PUCCH while some companies observe no gains, it’s beneficial to have a further study first even though we have done a lot of work during Rel-17 Study Item. Huge divergence of gain seems abnormal, some misunderstanding may exist in the group. Further study and clarification seems needed for DMRS-less PUCCH in Rel-18.

Proposal 2: Study how DMRS-less PUCCH with UCI payload size from 3 to 11 bits can be supported in Rel-18.

3	Conclusion
In this contribution, we give our views on NR UL Enhancements, and propose that:
Proposal 1: Multiple PRACH transmissions with same beams for 2-step RACH should be studied and justified first. Format agnostic PRACH enhancement is preferred.
Proposal 2: Study how DMRS-less PUCCH with UCI payload size from 3 to 11 bits can be supported in Rel-18.
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