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1. Introduction
RAN1 Has agreed the the use of both DFT-S-OFDM and CP-OFDM waveforms for NR:

Agreement:
· NR Support DFT-S-OFDM based waveform complementary to CP-OFDM waveform, at least for eMBB uplink for up to 40GHz

· Network can decide and communicate to the UE which one of CP-OFDM and DFT-S-OFDM based waveforms to use

This means all Ues must support DFT-S-OFDM and CP-OFDM. This paper discusses what RAN4 impact the agreement has.  

2. Discussion

Resources for DFT-S-OFDM can be allocated only in contiguous manner but CP-OFDM has not limittations for resource allocations. This means all UEs must support non-contiguous resource allocations contrary to LTE where type 1 allocations are optional. Sofar, there is no limittations agreed how these resources will be allocated so RAN4 should prepare to study and work on defining maximum power reductions for non-contiguous allocations.

FCC has defined emission limits for in [1] for mmWave:

“The conductive power or the total radiated power of any emission outside a licensee's frequency

block shall be -13 dBm/MHz or lower. However, in the bands immediately outside and adjacent to the

licensee's frequency block, having a bandwidth equal to 10 percent of the channel bandwidth, the

conductive power or the total radiated power of any emission shall be -5 dBm/MHz or lower”
This maybe a good starting point for 3GPP SEM for mmWaves but further studies are needed before going to finalise SEM. The language in [1] says requirement is conducted or total radiated power. 
We analysed emission for this requirement for conducted output power and assumed the total maximum conducted output power is 23 dBm. Worst case emission will happen when maximu power power is allocated to two resource blocks that are positioned so that their IM3 product lands on -13 dBm / 1 MHz region. This case is shown in Figure 1.
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Figure 1 Non-contiguous allocations and IM3 product

Assuming that ACLR level for mmWaves will be -20 dBc and using this as the calibration point for linearity. The IM3 level at max power then will be 3 dBm i.e. failing FCC emissions by 16 dB. Assuming that the IM3 product drops 3 x of the fundamental power drop it will mean that more than 5.4 dB back off is needed to meet emission requirement for this case. 
Since these non-contguous allocations are now mandatory, RAN4 must agree maximum output power reduction for all scenarios before closure of WI. To do that, methods for measurement, asumptions for transmitter impairments and most importantly emission requirements must be agreed. This will also mean agreement on reference architecture.
3. Conclusion

All UE’s must support non-contiguous resource allocations with CP-OFDM. NR UE can not meet max power with non-contiguous allocations. RAN4 must prepare for big workload due to non-contigous allocation support.  
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