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1	Introduction 
Power domain enhancement is a re-occurring topic and enters the 4th phase when starting the Rel-19 work. The objectives are covered in the WID [1]. This contribution focuses on the high-level aspects of MPR reduction. The WID lists those goals as:
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2  Discussion
Over the past releases RAN4 discussed various features allowing to increase the output power and consequentially improve UL coverage. In Rel-19 a new angle is approached by evaluating potential power domain improvements from relaxing emission requirements. Such requirements might be ACLR, SEM and spurious emissions. Since ACLR is typically associated with being the limiting factor for fully allocated channels and SEM often for narrow allocations, high-throughput and cell-edge scenarios might see performance gains.
The WF [2] captures the following objectives:
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The work item mainly considers relaxing ACLR, SEM and SE requirements to achieve reduction of MPR. During the initial discussion it was pondered which allocations should be targeted. To answer this question the limiting factor of the output power is evaluated for a 20MHz channel. Figure 1a captures the limiting factor for CP-OFDM with QPSK modulation and the typical RAN4 impairments i.e. 28dBc for IQ and LO, ACLR of 30dBc and 1dB MPR PA calibration. 
One scope is to relax ACLR requirements and study the improvements of MPR. Since RAN4 is in the initial stages of the work item there is currently no specific ACLR relaxation considered. Therefore, this contribution studies potential gains if the ACLR requirement is removed entirely. Initial simulations with a 20MHz carrier showed that the SEM is the limiting factor if ACLR requirement is removed entirely. This is shown in Figure 1b. The output power improves but there is till MPR above 0dB required due to SEM restrictions. According to the early evaluation 1 to 1.5dB power back-off was still required in case of CP-OFDM.
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Figure 1a: Illustration of limiting factors with ACLR 30dBc
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Figure 1b: Illustration of limiting factors without ACLR requirement


Observation 1: Early evaluation on 20MHz CBW with CP-OFDM indicates that SEM would be the major limiting factor if ACLR requirement is removed entirely. With SEM requirements still in place the power back-off improves but is far more than zero dB.
During the last meeting there was a discussion that tools such as spectral waveform shaping could be used to reduce MPR. While spectral shaping is an interesting tool to achieve increased output power the downside is that it is only relevant for low order modulations such as PI/2 BPSK and QPSK and only for DFT-s-OFDM. The understanding of scope of the Rel-19 WID is that general relaxations are prioritised which provide improvements to DFT-s-OFDM as well as CP-OFDM.
Observation 2: Spectral shaping is an interesting tool to achieve increased output power. However, the downside is that it is only relevant for low order modulations such as PI/2 BPSK and QPSK and only for DFT-s-OFDM. The understanding of scope of the Rel-19 WID is that general relaxations are prioritised which provide improvements to DFT-s-OFDM as well as CP-OFDM. Therefore, spectral shaping should not be considered for the MPR reduction at this stage.


4	Conclusions
This contribution provides certain considerations to the discussion on the MPR reduction which his part of the power domain enhancement WID. The following observation and proposal are made:
Observation 1: Early evaluation on 20MHz CBW with CP-OFDM indicates that SEM would be the major limiting factor if ACLR requirement is removed entirely. With SEM requirements still in place the power back-off improves but is far more than zero dB.
Observation 2: Spectral shaping is an interesting tool to achieve increased output power. However, the downside is that it is only relevant for low order modulations such as PI/2 BPSK and QPSK and only for DFT-s-OFDM. The understanding of scope of the Rel-19 WID is that general relaxations are prioritised which provide improvements to DFT-s-OFDM as well as CP-OFDM. Therefore, spectral shaping should not be considered for the MPR reduction at this stage.
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1.4 Evaluation of relaxed requirements

Way forward:

- [No relaxation of ACLR/SEM/SE outside of the BS CBW for one operator holding spectrum for scenario 2, i.e. Narrower
UE channel BW within wider BS bandwidth]

- FFS whether outer, edge or inner RB allocation is prioritized for further evaluation
- FFS impact on MPR by relaxing ACLR w/ or w/o relaxing SEM/Spurious Emissions
- FFS whether IBE is considered instead of the relaxed ACLR/SEM/SE for the region between UE CBW and BS CBW.
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Specify power domain enhancement, e.g., MPR reduction for NR single carrier and NR intra-band UL CA

Study the scenarios, and if feasible, specify the power domain enhancement, e.g., MPR reduction, for PC2
and PC3 with applicable ACLR/SEM/spurious emission modification with BS indication for NR FR1 on a
single UL carrier
= Include the following scenarios:
- when there is no adjacent in-band/out-of-band co-existence issue
- when a UE uses a narrower channel bandwidth within a wider BS bandwidth
= Include both (¢)RedCap UE (only PC3) and non-RedCap UE
= Limited to QSPK and 16QAM
Specify MPR applicability based on the UL CCs with activated cells for NR intra-band UL CA configuration
= Include both intra-band UL contiguous CA and intra-band non-contiguous UL CA for FR1
= Include intra-band UL contiguous CA and intra-band DL contiguous CA with single UL for FR2
= MPR requirement is not applicable until the SCell is activated
Necessary signaling to support the above objectives




