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1. Introduction
In RAN4#85’ it has been agreed that negative MPR will be evaluated for Pi/2 BPSK modulation in FR2 [1]. In this contribution, we discuss how to handle the variability due to the amount of shaping and its potential applicability to FR1.
2. Discussion
2.1. Negative MPR in FR2 Context
Since for mm-waves (FR2), there is no output power upper limit for the power class other than regulatory EIRP requirements, it has been agreed in [1] that the power class would still be defined with DFT-s-QPSK waveform for 0dB MPR, but that both shaped and un-shaped DFT-s-OFDM Pi/2 BPSK waveforms with be allowed a negative MPR. 

In our view, this approach may have some limitations:

· It would represent a higher power allowance possibly based on the most extreme shaping, but then the behavior of many implementations with lower negative MPR capability would be unknown. It seems this would mean that reaching the maximum power becomes optional.
· It ignores the fact that even for the same waveforms, there can be different possible negative MPR for the most extreme shaping since they become ACLR limited and thus partial inner allocation may allow higher power.
· If it is possible to agree on MPR for well-defined waveforms, it is difficult to agree and align on best negative MPR. Or should the allowance be aligned with the best result?

The network could further benefit from knowing the exact negative MPR of the UE, and could be signaled in terms of power boosting capability (over of few dB with 1dB granularity). The PCmax allowance could then be agreed in terms of maximum power boosting capability.
2.2. Proposals
To fully benefit from the higher power available from the use of Pi/2 BPSK waveforms with various shaping implementations (including none) we make the following proposal for FR2:

Proposal 1 for FR2:
· For power class definition, the best possible power boosting (or negative MPR) is allowed. 
· Separately, the UE signals its actual power boosting (or negative MPR) capability for PI/2 BPSK waveform (with best available shaping), granularity is FFS.
· Determine whether a separate case needs to be considered for reduced inner allocations in the two previous cases is FFS.

During the FR1 MPR evaluation, a number of negative MPR (power boosting) cases were studied and, compared to FR2 the limitation is related to ACLR or in band emissions. Negative MPR is possible for QPSK inner allocations, non-shaped Pi/2 BPSK inner and outer allocation and even further for shaped Pi/2 BPSK whichever the allocation. 

In some cases, it would be feasible to achieve up to 3dB higher output power, which would simplify the adoption of a 29dBm power class by using PC2 capable PAs (or even PC3 for dual antenna case), but also benefit UEs that do not have SAR (CPE, Cars, safety UE, emergency calls) or regulation output power limitations. Thus, finally it may make the need for PC1 UE irrelevant by offering power boosted PC2 UEs with specific RB allocations. 

In this case however, this capability should be optional due to regulation aspects in some regions and potential SAR limited UE implementations and thus the signaling developed for FR2 can be re-used to signal such UE capabilities for FR1.
Proposal 2 for FR1: 

· The UE signaling developed for FR2 is used to signal optional power boosting capability for NR FR1 UEs.
· Signaling needs to cover QPSK and PI/2 BPSK modulations and inner/outer RB allocations.
3. Conclusion
In this contribution, we discuss how to handle the variability of negative MPR capability due to the amount of implemented shaping and the potential applicability of the proposed FR2 concept to FR1.
First, we make a proposal for FR2 that enables it to take full benefit of the exact power boosting (negative MPR) capability linked to specific UE spectral shaping implementation.
Proposal 1 for FR2:
· For power class definition, the best possible power boosting (or negative MPR) is allowed. 

· Separately, the UE signals its actual power boosting (or negative MPR) capability for PI/2 BPSK waveform (with best available shaping), granularity is FFS.

· Determine whether a separate case needs to be considered for reduced inner allocations in the two previous cases is FFS.

Second, based on this proposal, we further discuss the benefit of a similar approach for FR1, but in this case as an optional UE feature and make a further proposal.

Proposal 2 for FR1: 

· The UE signaling developed for FR2 is used to signal optional power boosting capability for NR FR1 UEs.
· Signaling needs to cover QPSK and PI/2 BPSK modulations and inner/outer RB allocations.
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