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1      Introduction
There has been comprehensives discussion on Rel-18 NR UL enhancement for the past half of year from the first Rel-18 workshop in Jun. During the extensive discussion, majority companies acknowledge that it is necessary to support UL enhancement in Rel-18. 
During the latest RAN# 94-e pre-meeting email discussion for Rel-18, justifications and potential objectives of UL enhancements were discussed and summarized in [1]. After the discussion, a new WID on NR UL enhancements (RP-212702) was proposed [2], and the potential objectives are shown 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.
2. [Study and if necessary specify following power domain enhancements]

· [Enhancements to realize dynamic power aggregation based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, with checking relevant regulations ([RAN1,] RAN4)]

· [Note: The study can start after RAN4 work on “Increasing UE power high limit for CA and DC” is done depending on conclusions from RAN4.]

· [Enhancements to reduce MPR/PAR, including new transmission mechanism such as spectrum shaping, [reduced spectrum utilization with relaxed requirements on channel filtering,] [and potential adjustments to MPR and test tolerance relations] (RAN4[, RAN1])]
3. [Study and if necessary specify following enhancements for multi-carrier UL operation]

· [UL Tx switching schemes across [more than 2] bands with restriction of 2 Tx simultaneous transmission for FR1 UEs, including mechanisms to enable more configured UL bands than its simultaneous transmission capability and to support dynamic Tx carrier switching across the configured bands (RAN1)]

· [Switching time and other RF aspects for above UL Tx switching schemes across [more than 2] bands (RAN4)]
Alt.1: 
4. [Study and if necessary specify following enhancements for DFTS-OFDM (RAN1)]

· [Dynamic switching between DFTS-OFDM and CP-OFDM]

· [Multi-layer transmission with DFTS-OFDM, with considering LTE design]

· [Note: the study targets to select only one of above enhancements, unless necessity to specify both enhancements is justified in the study]
Alt.2:

4. [Specify following enhancements for DFTS-OFDM (RAN1)]

· [Dynamic switching between DFTS-OFDM and CP-OFDM]

· [Study and if justified to support this on top of above dynamic switching, specify multi-layer transmission with DFTS-OFDM, with considering LTE design]
5. [Study and if necessary specify following enhancements for UL dense deployment and/or asymmetric beamforming operation between DL/UL, targeting [FR1 and/or FR2] (RAN1)]

· [UL power/timing control and UL beam management, with considering UL reception only points, including whether existing mechanisms can work with UL reception only points]
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]


In this contribution, we provide our views on the objectives of Rel-18 NR UL enhancements.
2      Discussion
Views on Objective 1:

In our view, besides PRACH transmissions with same beams, PRACH transmissions with different beams also needs to be specified. PRACH repetition with different beams is beneficial for FR2. Moreover, the gain of multiple PRACH transmission with different beams is provided in TR 38.830. Moreover, we should focus on 4-step RACH since 2-step RACH is not typical for coverage limited scenarios. Regarding the PRACH format, it is better to focus on short formats, which were identified as bottleneck during Rel-17 SI.
Thus, we propose the following modification.

	1. Specify following PRACH coverage enhancements (RAN1, RAN2)

· Multiple PRACH transmissions with same beams targeting 4-step RACH procedures

· Study, and if justified, Specify PRACH transmissions with different beams targeting 4-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 targeting for PRACH format B4, which can also apply to other short PUCCH formats when applicable.


Views on Objective 2:

During Rel-17 SI on coverage enhancement, MPR reduction solution was studied and discussed. It is a straightforward method to improve the coverage, a study phase can be added in the WI if necessary. For dynamic power aggregation, we think the objective is not clear at this stage. We suggest to delete the bullet for dynamic power aggregation currently, and revisit it after the related RAN4 work is finished.
Thus, we propose the following modification.
	2. Study and if necessary specify following power domain enhancements
· 
· 
· Enhancements to reduce MPR/PAR, including new transmission mechanism such as spectrum shaping, reduced spectrum utilization with relaxed requirements on channel filtering, and potential adjustments to MPR and test tolerance relations (RAN4, RAN1)


Views on Objective 3:

With the emergence of uplink centric services, higher UL capacity as well as UL data rate are required. For UL Tx switching, there are some limitations of current specification, e.g. 2TX UE can be configured with at most 2 UL bands, and UL Tx switching can be only performed between 2 UL bands for 2Tx UE, thus the potential gain of UL Tx switching may not be fully obtained. We think UL Tx switching enhancement is needed to deal with the above issues. We don’t think study phase is needed since it is an extension work from R16/R17. Moreover, we think the number of configured UL bands and UL bands for Tx switching can be more than 2.
Thus, we propose the following modification.

	3. Study and if necessary specify following enhancements for multi-carrier UL operation
· UL Tx switching schemes across more than 2 bands with restriction of 2 Tx simultaneous transmission for FR1 UEs, including mechanisms to enable more configured UL bands than its simultaneous transmission capability and to support dynamic Tx carrier switching across the configured bands (RAN1)
· Switching time and other RF aspects for above UL Tx switching schemes across more than 2 bands (RAN4)


Views on Objective 4:

We only support dynamic switching between DFT-s-OFDM and CP-OFDM to be specified and a study phase is not needed. We don’t support multi-layer transmission with DFT-s-OFDM. DFT-s-OFDM with single layer has its benefit for coverage-limited scenario. For capacity improving scenario, we think CP-OFDM with multi-layer can be used instead of DFT-s-OFDM. We think the motivation and benefits of multi-layer transmission with DFT-s-OFDM is not clear.
Thus, we propose the following modification.
	

· 
· 
· 

4. Specify following enhancements for DFTS-OFDM (RAN1)
· Dynamic switching between DFTS-OFDM and CP-OFDM
· 


Views on Objective 5:

We think this topic is more related to MIMO WI. Moreover, we think the motivation and objective are not clear. Thus, we don’t support UL dense deployment enhancement in UL enhancement.
Thus, we propose the following modification.
	
· 



Views on Objective 6:

In our view, we support DMRS-less PUCCH to be specified. Since it has been extensively studied in Rel-17 coverage enhancement SI, we don’t think a study phase is needed. For DFT-S-OFDM waveform for short PUCCH, we think it is not studied during the Rel-17 SI phase and the objective is not clear to us. For repetition of CSI, we think it is not beneficial for coverage.
Thus, we propose the following modification.
	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
· 
· 


Other Views:

We think left over of Rel-17 coverage enhancement can be considered in Rel-18 UL enhancement. At least the following leftovers can be included:
· Further TBoMS enhancement, e.g. TBoMS based on Repetition type B like TDRA, TBoMS with CB segmentation.

· Further joint channel estimation enhancement, e.g. joint channel estimation for different TBs, joint channel estimation for PUSCH/PUCCH transmissions across non-consecutive slots.
Thus, we propose to add the following to the objectives.
	7. Left overs of Rel-17 WI on coverage enhancement

· Further TBoMS enhancement, e.g. TBoMS based on Repetition type B like TDRA, TBoMS with CB segmentation.

· Further joint channel estimation enhancement, e.g. joint channel estimation for different TBs, joint channel estimation for PUSCH/PUCCH transmissions across non-consecutive slots.


3      Conclusion
In this contribution, we provided our views on the objectives of NR UL enhancements. Details are as follows:
	1. Specify following PRACH coverage enhancements (RAN1, RAN2)

· Multiple PRACH transmissions with same beams targeting 4-step RACH procedures

· Study, and if justified, Specify PRACH transmissions with different beams targeting 4-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 targeting for PRACH format B4, which can also apply to other short PUCCH formats when applicable.
2. Study and if necessary specify following power domain enhancements
· 
· 
· Enhancements to reduce MPR/PAR, including new transmission mechanism such as spectrum shaping, reduced spectrum utilization with relaxed requirements on channel filtering, and potential adjustments to MPR and test tolerance relations (RAN4, RAN1)
3. Study and if necessary specify following enhancements for multi-carrier UL operation
· UL Tx switching schemes across more than 2 bands with restriction of 2 Tx simultaneous transmission for FR1 UEs, including mechanisms to enable more configured UL bands than its simultaneous transmission capability and to support dynamic Tx carrier switching across the configured bands (RAN1)
· Switching time and other RF aspects for above UL Tx switching schemes across more than 2 bands (RAN4)
4. 
· 
· 
· 
· 

Specify following enhancements for DFTS-OFDM (RAN1)
· Dynamic switching between DFTS-OFDM and CP-OFDM
· 

· 
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
· 
· 
7. Left overs of Rel-17 WI on coverage enhancement

· Further TBoMS enhancement, e.g. TBoMS based on Repetition type B like TDRA, TBoMS with CB segmentation.
· Further joint channel estimation enhancement, e.g. joint channel estimation for different TBs, joint channel estimation for PUSCH/PUCCH transmissions across non-consecutive slots.
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