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Introduction
In this contribution, we present our view on the potential RF spec impact based on simulation results and the discussion of the selection of MPR reduction schemes.  
Discussion
[bookmark: _Ref115159812]Performance comparison and Selection of MPR reduction scheme
In order to determine the net performance benefit of MPR reduction schemes, it is necessary to consider both the effects of non-linearities in RF simulation and of baseband aspects like channel estimation, code rates, and spectrum shaping.  In the following sections, we consider the performance of both transparent & non- transparent schemes, examining both the baseband and RF performance of the schemes, and the relevance of various metrics for evaluating the amount of MPR for the different schemes.
The schemes that are simulated are: frequency domain spectrum shaping with spectrum expansion (FDSS-SE), clipping, frequency domain spectrum shaping without spectrum expansion (FDSS), FDSS combined with clipping, and peak cancelation.  The MCSs and number of PRBs in the allocation are selected such that schemes with and without spectrum expansion have the same transport block size.  The MPR reduction schemes are simulated with the same number of PRBs, which means the spectrum expansion schemes need to use a higher MCS to create room for the expanded PRBs.  The spectrum expansion cases use 25% spectrum expansion, since this seems to be a commonly used number for these algorithms. Two possible receiver designs are considered for FDSS-SE: those that use existing receiver algorithms without considering the PRBs in the spectrally extended region (‘FDSS-SE basic’ curves in the results below) , and those that combine the information in the spectrum extension with the nominal spectrum part (‘FDSS-SE’ in the curves below). The frequency domain shaping schemes are considered with two different shaping filters: a raised root cosine filter, and various two and three tap time domain FIR filters.  The clipping and peak cancelation schemes truncate the waveform 2, 3, or 4 dB above the average power, after analog filtering, depending on the modulation order and waveform used.
Transparent scheme net gain.
We first show some results for a baseline scheme of clipping (without spectral shaping) as an example of a transparent scheme, and to illustrate general patterns for MPR. The net gain of the clipping scheme, including the impact of clipping on the required SNR to reach the target BLER is shown in Figure 1.
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[bookmark: _Ref118296130]Figure 1: MPR gain as a function of allocation position and size for clipping with and without power boosting 

[bookmark: _Toc131778795][bookmark: _Ref135048700][bookmark: _Ref135048704]Without boosting, for QPSK, transparent schemes can produce a modest (e.g. nearly 0.75 dB at 700 MHz) MPR reduction for some allocations toward the band edge and with wider bandwidth, but generally not in the center of the band.
[bookmark: _Toc131778796][bookmark: _Ref135048714][bookmark: _Ref135048718]With boosting, for QPSK, transparent schemes can produce a somewhat greater (e.g. nearly 1 dB at 700 MHz) MPR reduction for some allocations near the center of the band as well as some MPR reduction near the band edge.

Non-transparent scheme net gain
We next consider the net gain of the non-transparent schemes, comparing the 3/8 to the 1/4 expansion factor.  Since the greatest gains are observed at low code rate with the 3 tap filter, we use it here in the comparison.  Four cases are shown in the figure below. The plots on the left are with a code rate = 0.12, while the plots on the right are for a code rate = 0.24.  The top and bottom plots are where expansion factors of 1/4 and 3/8 are used, respectively.
[image: ][image: ][image: ][image: ]
Figure 2: Net gains of 3/8 and 1/4 expansion factors at 0.12 and 0.24 code rate
Considering the leftmost plots, it can be seen that the 3/8 expansion factor has somewhat better performance than the 1/4 expansion factor at the 0.12 code rate.  However, when the code rate is increased to 0.24, the performance is substantially worse for the 3/8 compared to the 1/4 expansion factor.
[bookmark: _Ref135048725]While a 3/8 spectrum expansion factor for FDSS-SE has some benefit at the lowest code rates compared to a 1/4 expansion factor, there are losses that are as much or more than the gains at even modest code rates such as 0.24.
[bookmark: _Ref135048740]The net gain of non-transparent scheme is more pronounced at the outer allocation than inner allocation for low coding rate.
Non-transparent vs transparent scheme net gain
From above discussion, it can be observed that non-transparent scheme has higher net gain than transparent scheme at outer allocation for low coding rate, while for inner allocation, the transparent has higher net gain than non-transparent scheme.
Given that the greatest potential gains for MPR reduction are for when boosting is used, we now focus on comparing transparent and non-transparent schemes in the presence of boosting.  In this section, we use clipping and FDSS-SE as the example schemes.  As seen above, more advanced transparent techniques such as peak cancelation can have somewhat better performance, and so comparisons here are slightly pessimistic in that regard.  However, the trends and behaviors should be similar for all transparent schemes.



 
[bookmark: _Ref134795543]Figure 3: Different scheduling schemes with same TBS and same allocated RB range
To compare fairly the net gain between the transparent schemes and non-transparent scheme, the same spectrum efficiency should be maintained with the same RB allocation.  For example, in Figure 3, the scheduling #0 is baseline without any scheme and scheduling #1 is transparent scheme with same MCS as baseline. To have the same spectrum efficiency comparison, the MCS is adjusted for scheduling #2 with inband X RB but higher MCS. Network can also schedule the transparent scheme with same X RB and MCS as scheduling #3 as this scheduling also maintain the same spectrum efficiency.  Scheduling #3 is proposed because RB allocation near the edge of bandwidth may not be the best strategy for a scheduler given the higher MPRs near the edge, moving the RB allocation away from the outer allocation can reduce the MPR and thus also compensate the SNR increase of higher MCS.  
Scheduling #3 increase the code rate of transparent schemes to match the MCS of spectrum extension, thereby reducing the RB allocation of the transparent scheme by the spectrum extension factor (while still maintaining the same TBS).  Then with the lower RB allocation, the transparent transmission can be shifted away from the band edge/outer allocation by using the unoccupied PRBs from the original allocation. For example, assuming FDSS-SE with 25% spectrum extension, a 75 PRB clipping transmission is compared to a 100 PRB baseline, and clipping is shifted 25 PRBs away from the edge.  The gains of clipping over the baseline can then be compared to a 100 PRB FDSS-SE transmission’s gain relative to the 100 PRB baseline and where FDSS-SE is at the band edge. 
In Figure 6, we present results for the net gains of clipping with and without PRB adjustment on the top left and right plots, respectively, while the bottom left plot is for FDSS-SE, while the bottom right shows the gains of FDSS-SE over clipping. We see that when boosting is used for FDSS-SE at this low code rate, it can have gains of up to 2.5 dB or more over the baseline scheme for edge PRBs, especially for large allocations.  This is consistent with the observations in section 2.12 above, although it should be noted that some of the largest gains are slightly away from the band edge. 
Comparing the gains of FDSS-SE to clipping without PRB adjustment in the bottom left plot, we find that gains can be as high as roughly 2 dB in narrow portions of the outer PRBs, but on the other hand there is no gain, or a slight loss for the inner PRBs.  
Considering the bottom right plot, we see that when PRB adjustment is used, the gains of FDSS-SE over clipping diminish or disappear for most regions.  FDSS-SE retains notable gains on the order of 1-1.5 dB for the highest bandwidth allocations (200 PRBs or more), and some gains of 0.5-1 dB remain generally along the edge of the band for 125-200 PRB allocations.  Below 125 PRBs, there are a few isolated points of up to 0.5 dB gain, but the majority of points have losses around 0.5 dB, and a few locations with a dB or more.
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         (a). Transparent scheme  net gain (scheduling #1 – scheduling #0)         (b). adjusted transparent scheme  net gain (scheduling #3 – scheduling #0)
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         (c). FDSS-SE net gain (scheduling #2 – scheduling #0)                     (d). FDSS-SE vs Transparent scheme  net gain ( net gain in (c) – net gain in (b)

[bookmark: _Ref131775351]Figure 4: Net SNR gains for DFT-S-OFDM QPSK with boosting for clipping with or without PRB adjustment and for FDSS-SE at code rate 0.1 vs. allocation location and size
[bookmark: _Toc131778804][bookmark: _Ref135048750][bookmark: _Ref135048755]When boosting is used for FDSS-SE, it can have maximum gains of roughly 2 dB for narrow portions of edge PRBs at low code rate, when compared to clipping with the same bandwidth and code rate, but no gain or a small loss in the inner PRBs.  However, if FDSS-SE is compared to clipping with a similar MCS and TBS size but smaller bandwidth, and clipping is shifted away from the band edge, the gains of FDSS-SE are substantially smaller and isolated.  Gains are limited to the very largest allocations or particular locations in edge PRBs, and losses are found for inner PRBs.


[bookmark: _Hlk134962234]Given that the relative performance of schemes varies with the code rate and number of PRBs, it is important to identify how often the combinations of code rate and PRBs occurs.  In the plot below, we provide system simulation results for spectral efficiency and the number of allocated PRBs for an example using a 500m UMa scenario with 100 MHz system bandwidth, DDDSU TDD slot configuration, and an (M,N,P,Mg,Ng;Mp,Np)= (16,8,2,1,1;1,1) gNB antenna setup at 50% resource utilization.  The X axis is the cdf point of the user bitrate, i.e. the 0.05 point corresponds to 5% user bitrate observed in the system.  The left Y axis is the bits per resource element scheduled at the CDF point of the user bitrate.  The right Y axis is the number of PRBs scheduled at the (same) CDF point of user bit rate.
From the curves above, FDSS-SE begins to have gains at allocations above 125 PRBs or so, which is the red highlighted region of the plot.  FDSS-SE also requires 0.4 code rate or less QPSK, which corresponds to 0.8 bits / RE, and is shown as the blue highlighted region of the plot.  For there to be gain from FDSS-SE, at a given point on the x axis, the data point on the red curve should be in the red box, and the data point on the blue curve should be in the blue box. However, such cases where there is such a large vertical spread are not observed, which means that there were no points observed in this simulation where FDSS-SE would have gain over clipping.  If the focus is on performance at the lowest bit rates, it can be observed that the 10% CDF points and lower are all less than 10 PRBs, which is where FDSS-SE tends to have a loss in the figures above.
[bookmark: _Ref135048770]Large RB allocations with low coding rate are rare in system simulation.
[image: ]        Rate 0.4 QPSK or Less


125 or More PRBs

Figure 8: System Simulation Results for Spectral Efficiency & Allocation Size vs. Bitrate CDF Point 
Selection of MPR reduction scheme
[bookmark: _Ref135048798]From the observations in previous section, the transparent schemes have 1 dB net gain in inner allocation and can have higher gain also at outer allocation for the adjusted transparent scheme. For the non-transparent scheme, the net gain can be 2 dB but when comparing with adjusted transparent scheme, the maximum gain reduced to 1 dB at large RB number allocation. As the large RB allocation together with low coding rate is rare in system simulation, we believe the best for now is to promote the transparent scheme. RAN4 specify the transparent scheme for MPR reduction.


RF spec impact
For FDSS transparent scheme for DFT-OFDM with QPSK, the Tx chain ripple will be impacted due to the introduction of additional 2-tap filter or 3-tap filter before the IFFT in Tx signal processing. In Figure 1, the spectrum flatness is illustrated with the different filters used in FDSS scheme.  It can be observed that the edge RB allocation, there are large ripple around 12- 17 dB for 3-tap filter and around 7 dB for 2-tap filter. the middle RB allocation, the ripple could be 8-9 dB. dB for 2-tap and 3-tap filter. The ripple is around 4 dB for clipping and filter scheme. Such ripple with FDSS 2-tap /3-tap filter will violate the general spectrum flatness requirement where the ripple is 4 dB p-p for the frequency excluding the band edge. 
[image: ]
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[bookmark: _Ref131669678] Figure 5 : The spectrum flatness performance for different filter design
 

[bookmark: _Ref127537098]For a UE implementing the FDSS scheme using the 2-tap or 3-tap filter, the general spectrum flatness requirement cannot be met.

Therefore, there is a need to discuss how the spectrum flatness requirement should be specified for DFT-OFDM with QPSK. Spectrum flatness requirement puts restriction on subcarrier power amplitude variation, or ripple of the Tx chain magnitude response across a frequency range where a channel is configured within a band. In Pi/2 BPSK flatness requirement, the subcarrier power ripple is 6 dB for range X1 and 14 dB for range X2 in TS 38.101-1. Such requirement is a relaxation compared to the general spectrum flatness and it is 10 dB relaxation (14 dB – 4 dB) for channel configured in frequency excluding the band edge. Below we discuss the impact on the link budget due to the ripple relaxation.

 The calculation in Table 1 compares the link budget with the Pi/2 BPSK ripple requirement and general ripple requirement within a middle of the band (range 1 in general spectrum flatness requirement excluding the band edge). InTable 1, the SNR for the pi/2 BPSK ripple is selected with the 25% FDSS-SE with basic receiver. SNR for general ripple requirement is selected with the baseline number. As illustrated in Figure 2, the edge RB PSD could be below the average transmitted power with amount of up to 8 dB (14 dB – 6 dB) with a pi/2 BPSK ripple requirement. In a coverage scenario, if the received power for the middle RB allocation at BS equals the BS REFSENS, the received power for edge PRB which is below 8 dB to middle RB power could be too low that BS receiver cannot use the edge PRB for decoding.  This is similar to the case where the basic receiver only uses the in-band signal to decode for non-transparent scheme with 25% excess band.
  
[bookmark: _Ref131667968]Table 1:Link budget on the subcarrier for RB size =8
	Spectrum flatness requirement (12) (dB, p-p)
	Within an allocated 
block of PRBs
	general spectrum flatness requirement in range 1

	
	Middle 
	edge
	within the channel 

	
	6

	14
	4

	RB size
	8
	8

	Frequency and SCS
	2GHz, 15kHz
	

	Channel Bandwidth (MHz)
	100
	100

	Channel 
	PUSCH 
	PUSCH 

	Transmitter
	 
	 

	(1) Tx power  (dBm)
	23 
	23 

	Receiver
	 
	 

	(2) Thermal noise density (dBm/Hz)
	-174
	-174

	(3) Receiver noise figure (dB)
	9
	9

	(4) Interference margin (dB)
	0
	0

	(5) Occupied channel bandwidth (MHz)
	1.08
	1.08

	(6) Effective noise power
	 
	 

	         = (2) + (3) + (4) + 10 log(5)  (dBm)
	-104,6
	-104,6

	(7a) Required SINR (dB) (MCS0/1)
	-7,12
	-7,4

	(7b) Required SINR (dB) (MCS6/8)
	-1.05
	-1.93

	(8a) Receiver signal level
	 
	 

	         = (6) + (7a) (dBm)
	-111.7
	-112

	 (8b) Receiver signal level  = (6) + (7b) (dBm)
	                   - 105.65
	                                     -106.53

	(9) Reciever Antenna Gain  [dBi]
	11
	11

	(10) TX Antenna Gain [dBi]
	0
	0

	(11)Maximum Coupling loss (dB)
	 
	

	MCL (a) (dB) = (1) -(8a) + (9) (MCS0/1)
	                      145.7
	                                          146

	   MCL (b) (dB) = (1) -(8b) + (9) (MCS6/8)
	139.65
	140.53



It can be observed that there is 1 dB MCL loss for high MCS index with 14 dB ripple compared with the 4 dB ripple requirement. This translates the coverage loss for more relaxed ripple requirement.  
[bookmark: _Ref127537109]14 dB ripple at the edge PRB allocation may result in 0.9 dB link budget loss for high MCS if 14 dB ripple would be allowed.  
[bookmark: _Ref132040213]14 dB ripple at the edge PRB allocation may result in 0.3 dB link budget loss for low MCS if 14 dB ripple would be allowed.  

[image: ]
[bookmark: _Ref131669446]Figure 6  : PSD curve with DFT-OFDM , QPSK and 100PRB

From the discussion above, it can be observed that the ripple requirement should not be too relaxed for the coverage enhancement scenario. For the spectrum flatness curve with different schemes in Figure 1, the subcarrier amplitude ripple for clipping scheme does not violate the general spectrum flatness scheme, this gives another option for the transparent scheme, which without scarifying the edge PRB link budget, UE can reduce the MPR allowance and benefit the coverage enhancement. 
[bookmark: _Ref127537128]Clipping scheme can meet the general spectrum flatness requirement.
To avoid the link budget loss, if the ripple requirement needs to be relaxed to enable the FDSS scheme with 2-tap or 3-tap filter, the amount of relaxation shall not be bigger too big causing additional link budget loss for the net gain.
[bookmark: _Ref127537138]In case of the relaxing the spectrum flatness requirement for transparent scheme, the requirement should not be the same with Pi/2 BPSK, the exact amount could be further discussed.

Another aspect is the power boosting /negative MPR. As current specification allows 0 dB MPR at inner RB allocation, it could be meaningful to discuss whether UE could transmit more power for inner RB allocation. It is agreed that the ACLR for power boosting is following a PC3 ACLR not PC2 ALCR [4]. Based on this assumption, Figure 3 shows the UE output power backoff including the negative MPR. It can be observed that the below RB size 15, the baseline performs better than any other transparent/non-transparent schemes. For larger PRB greater than RB size of 60, the non-transparent scheme gain overtakes the transparent scheme and baseline, the gain could be 1.7 dB. This is without considering the SNR loss incurred in BLER simulation. 
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Figure 7: UE output backoff for inner RB allocation with negative MPR


Though in previous WF[1], ACLR is assumed to corresponding power class. But the implication on network side when the power of PC3 UE is boosted to be the same or exceeding a PC2 is not discussed. 
In Power class definition, there is a tolerance associated to each power class.
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n40
	
	
	
	
	26
	+2/-3
	23
	±2

	n41
	
	
	295
	+2/-33
	26
	+2/-33
	23
	±23

	n77
	
	
	295
	+2/-3
	26
	+2/-3
	23
	+2/-3

	n78
	
	
	295
	+2/-3
	26
	+2/-3
	23
	+2/-3

	n79
	
	
	295
	+2/-3
	26
	+2/-3
	23
	+2/-3



In Table 6.2.2-1 of 38.101-1, UE can be power boosted with a IE powerBoostPi2BPSK is set to 1.
[bookmark: _Hlk525291220]NOTE 1: Applicable for UE operating in TDD mode with Pi/2 BPSK modulation and UE indicates support for UE capability powerBoosting-pi2BPSK and if the IE powerBoostPi2BPSK is set to 1 and 40 % or less slots in radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. The reference power of 0 dB MPR is 26 dBm. 
In configured transmission power, it is allowed to increase the Power with ΔPPowerClass = -3 dB for power class 3 UE operating in operating in TDD bands n40, n41, n77, n78, and n79.
When the IE powerBoostPi2BPSK is set to 1, ΔPPowerClass = -3 dB for a power class 3 capable UE operating in TDD bands n40, n41, n77, n78, and n79 with Pi/2 BPSK modulation and UE indicates support for UE capability powerBoosting-pi2BPSK and 40% or less slots in radio frame are used for UL transmission.
In TS 38.521-1, the tested output power is specified according to TS 38.101-1 above :

Table 6.2.2.5-3: UE Power Class test requirements (for Bands n48, n77, n78, n79) for Power Class 3 (contiguous allocation)
	Test ID
	PPowerClass
(dBm)
	ΔPPowerClass
(dB)
	MPR (dB)
	ΔTC,c (dB)
	PCMAX_L,f,c (dBm)
	T(PCMAX_L,f,c) (dB)
	TL,c
(dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	23
	-3
	0.2
	0
	25.8
	2.0
	3
	28.0 + TT
	22.8 - TT

	2
	23
	-3
	3.5
	0
	22.5
	2.0
	3
	28.0 + TT
	19.5 - TT

	3
	23
	-3
	3.5
	0
	22.5
	2.0
	3
	28.0 + TT
	19.5 - TT

	4
	23
	-3
	1.2
	0
	24.8
	2.0
	3
	28.0 + TT
	21.8 - TT



Comparing to a PC2 UE in Table below, it can be observed that PC3 output power can outperform the PC2 when IE powerBoostPi2BPSK is set to 1.
Table 6.2.2.5-4: UE Power Class test requirements (for Bands n34, n39, n41, n77, n78, n79) for Power Class 2 (contiguous allocation)
	Test ID
	PPowerClass
(dBm)
	ΔPPowerClass
(dB)
	MPR (dB)
	ΔTC,c (dB)
	PCMAX_L,f,c (dBm)
	T(PCMAX_L,f,c) (dB)
	TL,c (dB)
	Upper limit (dBm)
	Lower limit (dBm)

	1
	26
	0
	0
	0
	（1.52）
	26.0
	（24.52）
	2.0
	
	3
	28.0 + TT
	23.0 - TT
	（21.5 - TT2）

	2
	26
	0
	3.5
	0
	（1.52）
	22.5
	（21.02）
	2.0
	
	3
	28.0 + TT
	19.5 - TT
	（18.0 - TT2）

	3
	26
	0
	3.5
	0
	（1.52）
	22.5
	（21.02）
	2.0
	
	3
	28.0 + TT
	19.5 - TT
	（18.0- TT2）

	4
	26
	0
	0.5
	0
	（1.52）
	25.5
	（24.02）
	2.0
	
	3
	28.0 + TT
	22.5 - TT
	（21.0 - TT2）



[bookmark: _Ref131681274]PC3 output power can be the same PC2 when IE powerBoostPi2BPSK is set to 1.
As the power boosting is specified in context of PC3 MPR table, the ACLR of 30 dB is assumed for such UE. This is aligned with what WF [1] with below.
· For a PC3 PA the calibration point is 30dB ACLR and for a PC2 PA the calibration point is 31dB ACLR
However, the ACLR is specified with coexisting simulation and different ACLR for PC2 and PC3 is specified (31 dB vs 30 dB). A PC3 using the ACLR of PC3 and boosting its power to level of PC2 means more interference will be generated comparing to a PC2 UE. Therefore, from coexisting aspect, it should discuss whether to apply the ACLR of a PC2 UE to a PC3 UE when the output power can be boosted to the same with a PC2 UE, this should be confirmed with operators’ view.
[bookmark: _Ref131681292]RAN4 collects operators’ view on whether to apply the ACLR of a PC2 UE to a PC3 UE when the output power can be boosted to the same level with a PC2 UE for MPR reduction scheme.
In TR 36.886, The ACLR of 31 dB is agreed based on simulation result below:
Table 5.8.2-1 in [5] Summary of ACLR simulations (additional E-UTRA ACLR needed)
	
	20 MHz
	10 MHz

	ISD
	Avg
	5th percentile
	Avg
	5th percentile

	
	
	
	
	

	750 meter
	0.36
	0.83
	0.16
	0.14

	2.8 km
	0.65
	0.61
	0.18
	0.00

	
	
	
	
	

	6 km
	0.31
	0.42
	0.72
	0.00

	
	
	
	
	

	8 km
	0.15
	0.09
	0.37
	0.00



It can be observed that if the UE with a PC2 power level would not apply 1 dB more ACLR, the higher BW cell with less ISD would be impacted. 
[bookmark: _Ref135048820]Applying a PC3 ACLR on a PC2 output level UE may incur throughput degradation for a the small ISD cell compared with a PC2 UE (with PC2 ALCR).
As the ACLR is affecting the amount of the boosted power so such discussion may impact the simulated result for transparent or non-transparent scheme. 
Conclusions
In this contribution, we present our view on the specification impact with below observations:
Observation 1 Without boosting, for QPSK, transparent schemes can produce a modest (e.g. nearly 0.75 dB at 700 MHz) MPR reduction for some allocations toward the band edge and with wider bandwidth, but generally not in the center of the band.
Observation 2 With boosting, for QPSK, transparent schemes can produce a somewhat greater (e.g. nearly 1 dB at 700 MHz) MPR reduction for some allocations near the center of the band as well as some MPR reduction near the band edge.
Observation 3 While a 3/8 spectrum expansion factor for FDSS-SE has some benefit at the lowest code rates compared to a 1/4 expansion factor, there are losses that are as much or more than the gains at even modest code rates such as 0.24.
Observation 4 The net gain of non-transparent scheme is more pronounced at the outer allocation than inner allocation for low coding rate.
Observation 5 When boosting is used for FDSS-SE, it can have maximum gains of roughly 2 dB for narrow portions of edge PRBs at low code rate, when compared to clipping with the same bandwidth and code rate, but no gain or a small loss in the inner PRBs.  However, if FDSS-SE is compared to clipping with a similar MCS and TBS size but smaller bandwidth, and clipping is shifted away from the band edge, the gains of FDSS-SE are substantially smaller and isolated.  Gains are limited to the very largest allocations or particular locations in edge PRBs, and losses are found for inner PRBs.
Observation 6 Large RB allocations with low coding rate are rare in system simulation.
Observation 7 For a UE implementing the FDSS scheme using the 2-tap or 3-tap filter, the general spectrum flatness requirement cannot be met.
Observation 8 14 dB ripple at the edge PRB allocation may result in 0.9 dB link budget loss for high MCS if 14 dB ripple would be allowed.
Observation 9 14 dB ripple at the edge PRB allocation may result in 0.3 dB link budget loss for low MCS if 14 dB ripple would be allowed.
Observation 10 Clipping scheme can meet the general spectrum flatness requirement.
Observation 11 PC3 output power can be the same PC2 when IE powerBoostPi2BPSK is set to 1.
Observation 12 Applying a PC3 ACLR on a PC2 output level UE may incur throughput degradation for a the small ISD cell compared with a PC2 UE (with PC2 ALCR).

And with below proposals:
Proposal-1: RAN4 specify the transparent scheme for MPR reduction.
Proposal-2: In case of the relaxing the spectrum flatness requirement for transparent scheme, the requirement should not be the same with Pi/2 BPSK, the exact amount could be further discussed.
Proposal-3: RAN4 collects operators’ view on whether to apply the ACLR of a PC2 UE to a PC3 UE when the output power can be boosted to the same level with a PC2 UE
References
[bookmark: _Ref115362883]R4-2303561, WF on simulation assumptions for PAPR&MPR reduction, Nokia
R4-23xyz, simulation result for transparent scheme for MPR reduction, Ericsson
R4-23xyz, simulation result for non-transparent scheme for MPR reduction, Ericsson
R4-2220841, WF on the MPR reduction for coverage enhancement, Nokia
TR 36.886
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Net Gains for FDSS-SE: 100MHz Rate 0.12 QPSK, 37.5% SE, [0.335 1 0.335] shaping
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