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1	Background 
In RAN4#108b, power boosting options for QPSK were further discussed and open aspects and agreements were captured in [3]. In previous meetings, companies have contributed to the issue with different approaches in terms of filtering, but it has now been settled that only transparent schemes are worth specifying. In order to make progress on the open points left in [3], in this contribution, we propose boosting regions for QPSK DFT-s-OFDM with and without shaping filter based on input in [1, 2]. 
2 Discussion
2.1 Safe boosting region for DFT-s-OFDM QPSK w/wo shaping
The Way forward [3] identified a number of aspects to be agreed.
<Agreement>: 
-	When boosting is enabled a UE shall only be allowed to boost/increase its output power from its nominal power class with a maximum of [1dB]. The tolerances for the nominal power class applies to the boosted power level.    
<Agreement>: 
-	ACLR for the nominal power class apply when power boosting is enabled with a maximum of [1dB] of power boosting.
	-	For large cells the assumption is that the impact of the leakage increase from the power boosting is acceptable since the 	ACLR performance associated with the power boosting is better for the inner regions of the RB set. 
	-	For smaller cells, which may be impacted by this leakage the network can choose to schedule the inner RBs, where 	ACLR performance associated with the power boosting is better, there is no impacting the smaller cells.  
<Agreement>: 
-	If spectrum flatness requirements from clause 6.4.2.4 in 38.101-1 for QPSK can not be met for the enhancement a new requirement shall be defined.
	-	FFS if there is different requirements for different RB regions intended for power boosting
<Agreement>: 
-	Reuse the current RB region definition. i.e. outer/edge and inner. 
		-	For the inner region define a new sub-set used for the enhancement.
		-	Other sub-set(s) regions are not precluded.
<Agreement>: 
-	Power boosting will be defined within the inner region.
	-	Power boosting is equivalent to [ΔPpowerboosting=1dB] applied to Ppowerclass. 
	-	FFS on whether power boosting is defined for outer region or other region
		-	Whether or not to finalize outer region or other region does not impact the completion of WI

In light of the above we think that rather than trying to optimize all parameters like boosting value, boosted allocation region size, optimized FDSS filter, it is more important to provide a safe, robust, and flexible solution to the UL limitations we see:
· For the boosting amount, the MPR is an allowance, therefore in this case we are discussing a minimum boosting for everyone while some implementations have the freedom to boost further
· For the boosted allocation region size, it is better to restrict the region and improve the boosting power, knowing that we are looking at coverage enhancement thus, at relatively small allocations sizes. Also, since this is to enable the few UEs in the worst case conditions to maintain the link, the allocation position can be restricted and the scheduler will still be able to use it.
· FDSS filter coefficient optimization can be left to the implementer’s choice without the need to seek a larger allocation region as referenced in the above bullet. As such, there is no need to re-define a spectrum flatness relaxation for QPSK and reuse the already agreed spectrum flatness requirement for Pi/2 BPSK.

With the above, we make the following proposals.

Proposal on MPR value for QPSK boosting: MPR based on power class plus 3dB is ≤2dB for both DFT-s-QPSK with shaping (spectrum flatness exception allowed) and without shaping (no spectrum flatness relaxation).

Proposal on power class and ACLR: power boosting for DFT-s-OFDM QPSK w/wo shaping applies to both PC3 and PC2 with 30db and 31dB ACLR respectively. Since PC1.5 ACLR is 31dB like for PC2, the impact is acceptable.

Proposal on spectrum flatness specification:
· Spectrum flatness specified in Table 6.4.2.4.1-1 applies to DFT-s-OFDM QPSK with FDSS
· Spectrum flatness specified in Table 6.4.2.4-1 and Table 6.4.2.4-2 applies to DFT-s-OFDM QPSK without FDSS.

Based on the above, we only need to agree on boosted region. We also make the following proposals that are supported by the input from [1, 2] which graphs for FDSS and no FDSS results are copied below in Figure 1 and 2 and the fact that:
· With FDSS, it is easier to meet SEM and ACLR (1dB improvement) for all inner allocations (currently defined inner half). It can be observed in both Fig 1 and 2 as half NRB (64RB0) still reaches full boosting before LCRB/2 
· Without FDSS to be only limited by IBE and EVM, the IMD3 of the wanted RBs need to stay inside the band which corresponds to inner third. It can be observed in both Figures 1 and 2 as half NRB (64RB0) has limited boosting while 32 RB still reaches full boosting before RBstart=LCRB.

Proposal on boosting regions:
· Boosting for DFT-s-OFDM QPSK w/wo FDSS does not apply to edge and inner allocations as defined in 38.101-1 section 6.2.2 for PC3 and PC2.
· Boosting is specified for DFT-s-OFDM QPSK with FDSS within the current inner region as defined in 38.101-1 section 6.2.2 for PC3 and PC2.
· Boosting is specified for DFT-s-OFDM QPSK without FDSS for newly defined region “inner third” which applies to PC3 and PC2 for allocations such that LCRB≤NRB/3 and LCRB<RBstart and RBend<LCRB. 
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[bookmark: _Ref127548127]Figure 1 from [2]: PC3 raw OBO vs RBstart vs low PAR scheme vs RB allocation
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Figure 2 from [1]: Required MPR for 20 MHz channel, 15 kHz SCS with the evaluated filters, for 16 PRB (top left), 32 PRB (top right), 64 PRB (bottom left) and 96 PRB (bottom right)

With the regions defined for DFT-s-OFDM without FDSS above, it might be feasible to reduce the MPR for: DFT-s-OFDM 16QAM and CP-OFDM QPSK, which is also of interest for coverage enhancement.

Proposal on reduced MPR: Once the boosting region for DFT-s-OFDM QPSK without shaping is agreed, reduced MPR for QPSK CP-OFDM and 16QAM DFT-s-OFDM can be studied.
3 Conclusion
In this contribution, we have provided our proposals to enable boosting for DFT-s-OFDM QPSK with and without FDSS that can be implemented in a flexible and robust way.

Proposal on MPR value for QPSK boosting: MPR based on power class plus 3dB is ≤2dB for both DFT-s-QPSK with shaping (spectrum flatness exception allowed) and without shaping (no spectrum flatness relaxation).

Proposal on power class and ACLR: power boosting for DFT-s-OFDM QPSK w/wo shaping applies to both PC3 and PC2 with 30db and 31dB ACLR respectively. Since PC1.5 ACLR is 31dB like for PC2, the impact is acceptable.

Proposal on spectrum flatness specification:
· Spectrum flatness specified in Table 6.4.2.4.1-1 applies to DFT-s-OFDM QPSK with FDSS
· Spectrum flatness specified in Table 6.4.2.4-1 and Table 6.4.2.4-2 applies to DFT-s-OFDM QPSK without FDSS.

Proposal on boosting regions:
· Boosting for DFT-s-OFDM QPSK w/wo FDSS does not apply to edge and inner allocations as defined in 38.101-1 section 6.2.2 for PC3 and PC2.
· Boosting is specified for DFT-s-OFDM QPSK with FDSS within the current inner region as defined in 38.101-1 section 6.2.2 for PC3 and PC2.
· Boosting is specified for DFT-s-OFDM QPSK without FDSS for newly defined region “inner third” which applies to PC3 and PC2 for allocations such that LCRB≤NRB/3 and LCRB<RBstart and RBend<LCRB. 

Proposal on reduced MPR: Once the boosting region for DFT-s-OFDM QPSK without shaping is agreed, reduced MPR for QPSK CP-OFDM and 16QAM DFT-s-OFDM can be studied.
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