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1 Introduction
The Rel-18 WID for Further NR coverage enhancements is approved [1], which includes the following objective:
The objective of this work item is to specify further uplink coverage enhancements for PRACH, power domain and DFT-S-OFDM. 
The detailed objectives of the work item are as follows:
· Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same beams for 4-step RACH procedure
· Study, and if justified, specify PRACH transmissions with different beams for 4-step RACH procedure
· Note 1: The enhancements of PRACH are targeting for FR2, and can also apply to FR1 when applicable.
· Note 2: The enhancements of PRACH are targeting short PRACH formats, and can also apply to other formats when applicable.
·  Study and if necessary specify following power domain enhancements
· Enhancements to realize increasing UE power high limit for CA and DC based on Rel-17 RAN4 work on “Increasing UE power high limit for CA and DC”, in compliance with relevant regulations (RAN4, RAN1)
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)
·  Specify enhancements to support dynamic switching between DFT-S-OFDM and CP-OFDM (RAN1)


Coverage enhancement is one of the key factors for communication networks. At present in real deployments, uplink transmission and coverage has always been the bottleneck of the system performance. 
2	Discussion

In NR, two waveforms of DFT-s-OFDM and CP-OFDM can be applied for the uplink. Unlike LTE, a consistent CP-OFDM waveform for the uplink same as downlink is preferred which can benefit the system design and implementation. Considering the better PAPR/CM characteristics of DFT-s-OFDM waveform, it is more suitable for cell-edge UEs to achieve a better coverage and performance. In Rel-16, some PAPR enhancements was also introduced for the DMRS with Pi/2 BPSK modulation for the DFT-s-OFDM waveform to maintain a low PAPR/CM performance. Currently, the waveform used in the uplink is RRC-configured and the switching between CP-OFDM and DFT-s-OFDM needs RRC reconfiguration. This limitation imposes a large barrier to switch over to DFT-s-OFDM waveform for cell-edge UEs. Thus we agree the flexible assessment of DFT-s-OFDM should be pursued. 
A lot of debates were held on the stage of the WID, in our understanding of the scope, the dynamic switching is to enhance the switching between CP-OFDM and RANK-1 DFT-s-OFDM. For PUSCH, this switch flexibility can be applied to both DG PUSCH and CG PUSCH because of the same demands for coverage enhancements. 
Proposal 1: For PUSCH, the dynamic switching between CP-OFDM and DFT-s-OFDM supports both CG PUSCH and DG PUSCH.
To achieve the dynamic switching between two waveforms, the following options can be considered in RAN1,
· Option 1: Indication of the waveform via MAC-CE;
· Option 2: Indication of the waveform via DCI 0_1/0_2 with scheduled data together with the scheduling information;
· Option 3: Indication of the waveform via DCI 1_1/1_2 without scheduled data; 
· Option 4: Indication of the waveform via group common DCI; 
For option 1, the waveform indicated by MAC-CE can be applied to both CG and DG PUSCH, and the reception of the indication can be guaranteed. The scheduled DCI can be sent according to the indicated waveform for DG PUSCH and at least CG PUSCH type 2.
For option 2, when the indication of the waveform information is included in the scheduled DCI, the overhead of some information fields has to be configured with the maximum bitwidth in order to support the indication of both waveforms. This approach would be challenging for the coverage of PDCCH for cell-edge UEs. The pros are the flexibility and the low latency. 
For option 3, the DCI without scheduled data is used only to indicate the waveform information for the UE. The DCI without scheduled data introduced for the beam indication in Rel-17 can be considered to also indicate the uplink waveform. The reception of this DCI can be guaranteed by the HARQ-ARQ mechanism which is beneficial. Then the scheduled DCI can be sent according to the indicated waveform for DG PUSCH and at least CG PUSCH type 2.
For option 4, group common DCI can be considered for a group of UEs configured by the NW to save signaling. Then the scheduled DCI can be sent according to the indicated waveform for DG PUSCH and at least CG PUSCH type 2.
For all the above methods to enable the dynamic switching, all of them are feasible. Taking the pros and cons into consideration, we prefer MAC-CE approach and a two-stage DCI indication approach (including option 3 or option 4). 
Proposal 2: To enable the dynamic switching between waveforms, the following approaches can be considered,
· Option 1: Indication of the waveform via MAC-CE;
· Option 2: Indication of the waveform via DCI 0_1/0_2 with scheduled data together with the scheduling information;
· Option 3: Indication of the waveform via DCI 1_1/1_2 without scheduled data; 
· Option 4: Indication of the waveform via group common DCI; 

3	Conclusion
In this contribution, we provide our views of the enhancements on the dynamic switching between uplink waveforms, our proposals are as follows:
Proposal 1: For PUSCH, the dynamic switching between CP-OFDM and DFT-s-OFDM supports both CG PUSCH and DG PUSCH.
Proposal 2: To enable the dynamic switching between waveforms, the following approaches can be considered,
· Option 1: Indication of the waveform via MAC-CE;
· [bookmark: _GoBack]Option 2: Indication of the waveform via DCI 0_1/0_2 with scheduled data together with the scheduling information;
· Option 3: Indication of the waveform via DCI 1_1/1_2 without scheduled data; 
· Option 4: Indication of the waveform via group common DCI; 
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