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According to the discussion in RAN#93-e and the October email discussion, all companies agree that “UL enhancement” can be considered as one of the key topics for Rel-18 [1][2], with the draft WID provided in [3]. It’s a common understanding that ‘UL enhancements’ includes both UL capacity enhancements and UL coverage enhancements. But starting from October email discussion, MIMO related UL capacity enhancements are discussed separately under topic ‘MIMO Evolution for Downlink and Uplink’. 
In this contribution, our views on Rel-18 UL enhancements except for UL MIMO are provided. 
Revisions of the draft objective
In this section, our proposed modifications on the objective of the draft WID are provided with revision marks as follows. In section 3, our detailed reasoning of such modifications are given.  
	4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
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 Multiple 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:
3. [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]

4. [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]


Reasons for the proposed revisions
In this section, the detailed reasons of the proposed revisions in section 2 are provided as follows. 
·  PRACH coverage enhancements
· As shown in [4], the LLS shows about 2 dB gain by doubling the number of PRACH transmissions with the same beam, and the SLS shows about 2.5 dB gain by applying 2 PRACH transmissions with different beams. Therefore, multiple PRACH transmissions with the same beam and multiple PRACH transmissions with different beams are both beneficial and should be supported. 
· [bookmark: _GoBack]The reason only PRACH B4 was identified as bottleneck channel is this is the only PRACH format that was evaluated during Rel-17 SI. However, enhancement to short PRACH format C2 is also desirable since it is more suitable for larger coverage scenario due to larger N_gap duration while has worse link budget due to shorter preamble duration. So, we don’t think we need to restrict to only PRACH format B4. 
· For coverage limited scenario, 4-step RACH procedure is typically used and should be prioritized. 
·  Power domain enhancements
· Multi-band capable UE is able to support higher transmission power without RF design changes. Under current SAR requirement, power aggregation could directly improve UL performance for instant UL transmission. 
· Current Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC” is targeting for the same scenario. The study on potential RAN1 enhancement can start after RAN4 work to avoid duplicated discussion.
· Power aggregation should be applied to CA with Tx switching, which is more suitable for operation in coverage limited scenario with transmission only on one UL carrier. 
· For MPR/PAR reduction, it expects it can allow the UE to transmit with higher power by reducing the power leakage of the waveform. However, current scope is a bit too broad and it is not clear whether the proposed enhancements could provide sufficient gain and whether it is worth the specification effort. We suggest considering more specific enhancements with a study phase led by RAN4. 
·  Enhancements for multi-carrier UL operation
· In Rel-17, UL Tx switching among up to 3 carriers within 2 bands and fast/efficient Scell activation are already supported. 
· Compared to existing solution, the additional performance gain of UL Tx switching among more than 2 bands may not be attractive, especially considering the potential larger switching time due to the increased complexity at UE side. 
· If supported, we suggest focusing on UL Tx switching among 3 bands. 
·  Enhancements for DFTS-OFDM 
· It would be redundant to support both 2-layer for DFT-S-OFDM and dynamic switching between OFDM and DFT-S-OFDM.
·  If any enhancement is needed here, supporting one of them should be sufficient. In our view, supporting 2-layer for DFT-S-OFDM would cause very large spec impacts, e.g., define new UL precoder and new DMRS pattern, whether/how to support 2-port PTRS and association between DMRS port and PTRS port, etc. Therefore, if needed, we suggest to only consider dynamic switching between OFDM and DFT-S-OFDM. 
· UL dense deployment and/or asymmetric beamforming operation
· It could be potentially beneficial for or UL coverage and capacity improvement. 
· However, it is more related MIMO aspects. If justified, this should be included in the potential Rel-18 MIMO WI. 
· Coverage enhancements for PUCCH
· For DMRS-less PUCCH, as shown in [4], it can provide 2~2.5 dB SNR gain and about 2dB CM/PAPR gain. If needed, a short study phase can be allocated to justify the performance gain with aligned evaluation assumption. 
· Other PUCCH enhancements should be deprioritized due to unclear performance gain and limited TU allocation. 
Based on above, we have the following proposal.
Proposal 1: Support UL enhancement WID in RP-212702 with revised objective as shown in section 2. 
Conclusion
In this contribution, we provide our views for Rel-18 UL enhancements with the following proposal.
Proposal 1: Support UL enhancement WID in RP-212702 with revised objective as shown in section 2. 
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