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1
Introduction
The RAN4 contribution in [1] initiated discussion on FR2 in-band emission requirements for achieving better UE MPR performance. In this contribution we present our views on the proposal and how the system could benefit from it if this type of operations were controlled by the network. 
2
Discussion
The document in [1] considered that for ‘inner’ PRB allocations FR2 MPR requirements for PC3 could be improved to from 1.5 dB to [0] dB in case of waveforms of 50 MHz Channel bandwidth, of modulation type DFT-s-OFDM QPSK and DFT-s-OFDM pi/2 BPSK. 1.5 dB MPR performance gain would be helpful for the UL coverage limited UEs. Thus, in our view it would be beneficial if RAN4 studied further if FR2 MPR requirements for PC3 could be improved for inner PRB allocations by relaxing in-band emission requirements. This study, however, should be extended from DFT-s-QPSK and DFT-s-pi/2 BPSK to CP-OFDM QPSK uplink waveforms since the use of DFT-s-QPSK or DFT-s-pi/2 BPSK is not always feasible in the network. DFT-s-OFDM is less flexible than CP-OFDM from the system operations perspective. Also, the performance of DFT-s-OFDM is not well optimized e.g. when UEs use different BWs since almost-contiguous UL resource allocations are not possible for DFT-s-OFDM but only for CP-OFDM UL. As discussed earlier in RAN4, use of almost-contiguous CP-OFDM UL resource allocations would be important for PUCCH coverage reasons as it would allow avoiding PUCCH overlaps of UEs with different BWs and thus, would minimize interference between UEs.
Observation 1: Better MPR performance for DFT-s-OFDM with pi/2 BPSK and QPSK and CP-OFDM with QPSK would be attractive for UL coverage limited FR2 UEs and thus, further RAN4 on FR2 IBE relaxations combined with improved MPR requirements would be beneficial.
Some relaxed IBE and even EVM performance is unlikely to be that problematic for UE with lower order modulations like QPSK and pi/2 BPSK but on the other hand UL throughput performance is likely to degrade if in-band emissions are increased for higher order modulations. In order to avoid that that these UEs with relaxed IBE performance do not degrade the system performance of high throughput UEs using higher order modulations, it is important that the network is able to control when and where (i.e. in which PRBs) the UEs with relaxed IBE performance are operating. To do so it is important that IBE relaxation combined with better UE MPR performance is controlled and thus allowed by the network e.g. through RRC signalling so that the overall system performance can be optimized. 

Observation 2: To avoid UEs with relaxed IBE performance degrading the performance of high throughput UEs, network control for allowing UEs to use relaxed IBE performance is needed e.g. using RRC signalling. 
3
Conclusions 

In this contribution we have discussed benefits and implications of relaxing FR2 UEs IBE performance for achieving better MPR performance. Based on the discussion we propose that RAN4 will continues further studies on this area with following assumptions:
Proposal 1:  Relaxed FR2 IBE requirements are studied for achieving better FR2 MPR requirements for DFT-s-OFDM with pi/2 BPSK and QPSK and CP-OFDM with QPSK uplink waveforms in inner PRB allocations
Proposal 2: RAN4 will study how allow network control for the use of relaxed IBE performance to avoid these UEs degrading the performance of the high throughput UEs.
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