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1	Introduction
RAN#75 agreed a work item on New Radio Access Technology in [1] with the accelerated time line for 5G NR eMBB (enhancement Mobile Broadband) services in [2]. 

2	Discussion

RAN1 has defined CP-OFDM as the baseline NR UL waveform and DFT-S-OFDM as complimentary NR UL waveform in in TR 38.802 [3] as follows:
[bookmark: _Toc476230913]8.1.3	Waveform
OFDM-based waveform is supported. At least up to 40 GHz for eMBB and URLLC services, CP-OFDM based waveform supports spectral utilization of Y greater than that of LTE (assuming Y=90% for LTE) where Y (%) is defined as transmission bandwidth configuration / channel bandwidth * 100%. From RAN1 perspective, spectral confinement technique(s) (e.g. filtering, windowing, etc.) for a waveform at the transmitter is transparent to the receiver.
DFT-S-OFDM based waveform is also supported, complementary to CP-OFDM waveform at least for eMBB uplink for up to 40GHz. CP-OFDM waveform can be used for a single-stream and multi-stream (i.e. MIMO) transmissions, while DFT-S-OFDM based waveform is limited to a single stream transmissions (targeting for link budget limited cases). Network can decide and communicate to the UE which one of CP-OFDM and DFT-S-OFDM based waveforms to use. Note that both CP-OFDM and DFT-S-OFDM based waveforms are mandatory for UEs. 
RAN4 has already agreed in TR 38.803 [4] to “Develop UE Tx in-band emission and EVM requirements for the baseline CP-OFDM baseline waveform assuming suitable spectral confinement methods”. Considering that CP-OFDM is the baseline UL waveform and it can be used both for multi- and single-stream transmissions with different modulation schemes and different scenarios, RAN4 should develop all the minimum UE Tx requirements like Transmit power, Output power dynamics, Transmit signal quality, Output RF spectrum emissions and Transmit intermodulation etc. using CP-OFDM UL waveform. Additional minimum UE requirements should be developed for DFT-S-OFDM UL waveform with the focus on scenarios and assumptions targeted for complimentary DFT-S-OFDM operations like only single-stream transmission and low order modulation, which are relevant for link budget limited scenarios.  All the requirements are mandatory for the UE as already agreed by RAN1 but to enable efficient network decisions when and if to use DFT-S-OFDM UL transmission in certain UL link budget scenarios, the UE Tx requirements for DFT-S-OFDM should stress these cases with more limited data rates while UE Tx requirements for CP-OFDM could cover cases from very high to moderate and even low rate cases and related physical layer assumptions. 
Like earlier discussed and agreed in [4], RAN4 should continue studying two sets of in-band emissions and EVM requirements for NR UE Tx; more and less stringent requirements to enable better UL coverage for CP-OFDM waveform as indicated in TR 38.803 [4]: 
Additionally in [R4-1700053] for NR UL in-band emissions and EVM requirements at UE TX, it was agreed that in order to enable better UL coverage for CP-OFDM waveform RAN4 should study a possibility to define two sets of in-band emissions and EVM requirements for NR UE Tx; more and less stringent requirements.


3	Conclusions
Based on the discussion in this document we propose that 
Proposal 1: RAN4 develops all the minimum UE Tx requirements like Transmit power, Output power dynamics, Transmit signal quality, Output RF spectrum emissions and Transmit intermodulation etc. using CP-OFDM UL waveform.
Proposal 2: RAN4 develops additional mandatory minimum UE requirements for DFT-S-OFDM UL waveform only in single-stream transmission and low order modulation cases as DFT-S-OFDM is only targeted for UL link budget limited cases.
[bookmark: _GoBack]Proposal 3: RAN4 to continue to develop two set of UE requirements for CP-OFDM UL; more and less stringent requirements to enable better UL coverage for CP-OFDM waveform.
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