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The draft WID for NR UL enhancement in Rel-18 was summarized in [1]. In this contribution, we present our views on the scope for Rel-18 UL enhancement WI. 

Discussions on PRACH coverage enhancement
For UL enhancements in Rel-18, the following objective regarding PRACH coverage enhancement was included [1]: 
	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.



In our view, given that 2-step RACH is mainly used for low latency application, and not targeted for coverage limited scenarios, it is more appropriate to only consider PRACH coverage enhancement for 4-step RACH in Rel-18. For PRACH transmissions with different beams, considering the potential performance improvement, it is more appropriate to start a study phase to further investigate the benefit. 
Note that although only PRACH format B4 was identified as bottleneck channels during Rel-17 NR coverage enhancement SI phase, the general design aspects including PRACH transmissions with same and different beams can be applied for other PRACH short formats. In our view, there is no need to further restrict the PRACH coverage enhancement only for PRACH format B4. 
Proposal 1
· 2-step RACH is not considered for PRACH coverage enhancement.
· PRACH transmissions with different beams can be considered as part of PRACH coverage enhancement. 
· PRACH enhancements can apply for all PRACH short formats. 

Discussions on power domain enhancements
The following objectives regarding power domain enhancements are summarized in the draft WID for NR UL enhancements in Rel-18 [1]: 
	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])]



For dynamic power aggregation, it highly depends on ongoing RAN4 work on “Increasing UE power high limit for CA and DC”. In this case, it is more appropriate to wait for RAN4 progress, and this objective can be discussed further as part of RAN4 package in Rel-18. If any objectives relevant to RAN1 are identified, they can be introduced later.
Note that in Rel-16, pi/2 BPSK with DFT-s-OFDM waveform and new DMRS sequence design have been specified to reduce the PAPR for uplink transmission. In this regard, the motivation to further reduce MPR/PAR for uplink transmission is not clear. In our view, reduction of MPR/PAR is not considered as part of power domain enhancement in Rel-18. 
Proposal 2
· Dynamic power aggregation can be discussed as part of RAN4 package in Rel-18. 
· Reduction of MPR/PAR is not considered as part of power domain enhancement in Rel-18. 

Discussions on enhancements for multi-carrier UL operation
The following objectives regarding enhancements for multi-carrier UL operation are summarized in the draft WID for NR UL enhancements in Rel-18 [1]: 
	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)]



For multi-carrier UL operation, the performance benefit highly depends on Tx switching time that UE can support. It is expected that the Tx switching time can be large compared to case of 2Tx switching within 2 UL bands. Further, to enable this feature, UE will need to periodically transmit SRS over multiple CCs in a periodic manner, which would increase overhead. To clearly justify the performance gain for multi-carrier UL operation, a study phase is needed. Further, the leading WI should be RAN4 for this topic. 
Proposal 3
· Multi-carrier UL operation can be considered in the scope of NR UL enhancement in Rel-18. 
· Study phase is needed to investigate the performance benefit and leading WG is RAN4. 

Discussions on enhancements for DFTS-OFDM
The following objectives regarding enhancements for DFTS-OFDM are summarized in the draft WID for NR UL enhancements in Rel-18 [1]: 
	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]



In our view, dynamic switching between DFT-s-OFDM and CP-OFDM waveforms is a straightforward extension of the existing mechanism as defined in Rel-15/16. Note that a certain form of dynamic switching between DFT-s-OFDM and CP-OFDM waveform is already supported, e.g., in case when different DCI formats are used for scheduling uplink transmission and different waveforms are configured for Msg3 and normal PUSCH transmission. By enabling faster switching compared to RRC (re)configuration, this mechanism can realize the benefit of UL MIMO transmission with CP-OFDM and low PAPR and coverage with DFT-s-OFDM waveform. 
Further, in order to improve the throughput for PUSCH transmission for cell edge UEs, it is more desirable to support multi-layer transmission with DFT-s-OFDM waveform. Given that the LTE design can be reused as much as possible, limited standardisation effort is expected for multi-layer transmission with DFT-s-OFDM waveform. Note that this feature can be included as part of Rel-18 MIMO enhancement. 
Hence, for enhancements for DFTS-OFDM, both dynamic switching between DFT-s-OFDM and CP-OFDM waveforms and multi-layer transmission with DFT-s-OFDM waveform are included in the scope of NR UL enhancement in Rel-18.
Proposal 4
· For enhancements for DFTS-OFDM, dynamic switching between DFT-s-OFDM and CP-OFDM waveforms is included in the scope of NR UL enhancement in Rel-18.
· Multi-layer transmission with DFT-s-OFDM waveform can be included as part of Rel-18 MIMO enhancement. 

Discussions on enhancements for UL dense deployment
The following objectives regarding enhancements for UL dense deployment are summarized in the draft WID for NR UL enhancements in Rel-18 [1]: 
	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]



In our view, it is critical to address UL coverage issues in Rel-18 by utilizing TRPs with lower Tx power or Rx only capable TRPs. In particular, the corresponding TRPs can be used for densification of the NW in a cost efficient manner and addressing UL coverage and performance issues especially in FR2.  In our view, enhancement for UL dense deployment is included in the scope of NR UL enhancement in Rel-18.
Proposal 5
· Enhancement for UL dense deployment is included in the scope of NR UL enhancement in Rel-18.

Discussions on coverage enhancements for PUCCH/UCI
The following objectives regarding coverage enhancements for PUCCH/UCI are summarized in the draft WID for NR UL enhancements in Rel-18 [1]: 
	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]



Note that in Rel-17 NR coverage enhancement WI, PUCCH enhancements are specified, which includes dynamic repetition factor indication, joint channel estimation and inter-slot frequency hopping with inter-slot bundling. Further, during Rel-17 NR coverage enhancement SI phase, RAN1 could not reach consensus whether DMRS-less PUCCH can provide performance gain compared to existing PUCCH format when employing advanced receiver. 
For DFT-s-OFDM waveform for short PUCCH format, it was already brough up during Rel-17 TEI discussions in RAN1. In our view, the design of a new PUCCH format is not trivial, especially when considering the significant change on the channel estimation algorithm at the receiver. Given that the scope of the new PUCCH format with DFT-s-OFDM waveform is rather large, it is not desirable to further investigate it in Rel-18 UL enhancements.   
As PUCCH enhancement is already specified in Rel-17 coverage enhancement WI, further coverage enhancement on PUCCH in Rel-18 is not justified. In our view, PUCCH coverage enhancement is not considered for Rel-18 UL enhancements.
Proposal 6
· PUCCH coverage enhancement is not included in the scope of NR UL enhancement in Rel-18.

Conclusions
In this contribution, we presented our views on objectives for NR coverage enhancement WI. Further, we summarize the observations and proposals as follows:
Proposal 1
· 2-step RACH is not considered for PRACH coverage enhancement.
· PRACH transmissions with different beams can be considered as part of PRACH coverage enhancement. 
· PRACH enhancements can apply for all PRACH short formats.
Proposal 2
· Dynamic power aggregation can be discussed later in RAN4-led Wis in Rel-18. 
· Reduction of MPR/PAR is not considered as part of power domain enhancement in Rel-18. 
Proposal 3
· Multi-carrier UL operation can be considered in the scope of NR UL enhancement in Rel-18. 
· Study phase is needed to investigate the performance benefit and leading WG is RAN4. 
Proposal 4
· For enhancements for DFTS-OFDM, dynamic switching between DFT-s-OFDM and CP-OFDM waveforms is included in the scope of NR UL enhancement in Rel-18.
· Multi-layer transmission with DFT-s-OFDM waveform can be included as part of Rel-18 MIMO enhancement. 
Proposal 5
· Enhancement for UL dense deployment is included in the scope of NR UL enhancement in Rel-18.
Proposal 6
· PUCCH coverage enhancement is not included in the scope of NR UL enhancement in Rel-18.
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