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Introduction
In RAN4#92, a way forward [1] was agreed to evaluate the validity of extending 0dB MPR region for PC3 and to evaluate the impact of relaxing IBE requirements to enable power boosting for PC3. In this paper, we discuss these two possible FR2 MPR improvements and propose the corresponding RF requirements.
Discussion
Extending 0dB MPR region
The first potential improvement for FR2 PC3 MPR is to extend the 0dB MPR region (region 1) for BW <= 200MHz. For BW <= 200MHz, the current 0dB MPR region is defined as the middle one-third RB allocations for DFT-s-OFDM Pi/2 BPSK and DFT-s-OFDM QPSK in order to ensure OBW compliance. In this paper, we evaluate the validity of the proposal in [1] to extend the 0dB MPR region for Rel-16. The proposal in [1] is copied in table 1. The proposed changes to current specifications are highlighted in yellow.
	Table 1: Proposed 0dB MPR region in [1]

	For power class 3, MPR for contiguous allocations is defined as: 
MPR = max(MPRWT, MPRnarrow)
Where,
MPRnarrow = 2.5 dB, when the allocated RB size is less than or equal to 1.44 MHz, and 0 ≤ RBstart < Ceil(1/3 NRB) or Ceil(2/3NRB) ≤ RBstart ≤ NRB-LCRB, where NRB is the maximum transmission bandwidth configuration defined in Table 5.3.2-1.
MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in Table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.3-1 and Table 6.2.2.3-2.
Where the following parameters are defined to specify valid RB allocation ranges for RB allocations in Tables 6.2.2.3-1 and 6.2.2.3-2:
RBStart,Low = max(1, LCRB)
where max() indicates the largest value of all arguments.
RBStart,High = NRB – RBStart,Low – LCRB
An RB allocation belonging to table 6.2.2.3-1 is a Region 1 inner RB allocation if 
RBStart,Low  ≤  RBStart  ≤  RBStart,High, and
LCRB  ≤  ceil(NRB/3)
where ceil(x) is the smallest integer greater than or equal to x.
An RB allocation is an Edge allocation if it is NOT a Region 1 inner allocation.


The new proposed region 1 in Table 1 is a symmetric region with LCRB limited to LCRB ≤ ceil(NRB/3). This region ensures having number of unallocated RBs on each side of allocated RBs greater than or equal the number of allocated RBs. These properties will ensure having IMD3 products within the channel and OBW compliance for waveforms inside this 0dB MPR region.
Observation 1: The new proposed region 1 in Table 1 is a symmetric region with LCRB limited to LCRB ≤ ceil(NRB/3). This region ensures having number of unallocated RBs on each side of allocated RBs greater than or equal the number of allocated RBs. These properties will ensure having IMD3 products within the channel and OBW compliance for waveforms inside this 0dB MPR region.
Next, we do simulations for FR2 PC3 MPR to check if this new proposed 0dB MPR region is compliant with IBE, EVM, and SEM. We use the following assumptions:
· BW <= 200MHz
· 60kHz SCS and 120kHz SCS
· DFT-s-OFDM PI/2 BPSK and DFT-s-OFDM QPSK
· Carrier leakage of -25dBc
· IQ image of -25dBc
· Counter IM3 of -65dBc
In figure 1, we show FR2 PC3 MPR result for DFT-s-OFDM QPSK with 200 MHz BW and 120 kHz SCS. It is observed that the new proposed region 1 has 0dB MPR. The complete set of simulation results are presented in Appendix which show the same observation. Therefore, we propose to extend the 0dB MPR region for FR2 PC3 as in Table 1.
Observation 2: Based on simulation results, the new proposed region 1 in Table 1 has 0dB MPR.
Proposal 1: For FR2 PC3 with BW ≤ 200MHz, MPR region 1 is extended as in Table 1.
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	Figure 1: FR2 PC3 MPR for BW = 100MHz, SCS = 120kHz, DFT-s-OFDM QPSK


 Relaxing IBE requirements to enable power boosting
The second potential improvement for FR2 PC3 MPR is to enable power boosting by relaxing IBE requirements. However, IBE relaxation can enable power boosting for 0dB MPR waveforms that are IBE limited only.
Observation 3: IBE relaxation can enable power boosting for 0dB MPR waveforms that are IBE limited only.
In Table 2, we evaluate the RF requirements for two waveforms inside the 0dB MPR region (region 1). These two waveforms belong to the current and new proposed 0dB MPR region. From results in Table 2, we observe the following:




	Waveform
	TRP
	IBE margin
	EVM
	ACLR margin
	SEM margin
	% Power in CBW

	BW = 100 MHz, SCS = 120 kHz, DFT-S-OFDM QPSK, 20RB23 (reference waveform)
	23dBm
	2.24dB
	14.25%
	26.57dB
	18.79dB
	99.99%

	
	24dBm
	-0.28dB
	17.88%
	20.34dB
	9.6dB
	99.97%

	BW = 100 MHz, SCS = 120 kHz, DFT-S-OFDM QPSK, 16RB23
	23dBm
	2.5dB
	15.52%
	29.97dB
	23.72dB
	99.99%

	
	24dBm
	-0.14dB
	19.87%
	26dB
	16.18dB
	99.98%


Observation 4: FR2 PC3 0dB MPR waveforms are both IBE limited and EVM limited.
Observation 5: IBE requirement relaxation (or even disabling) will not enable power boost for FR2 PC3 0dB MPR waveforms since these waveforms are both IBE limited and EVM limited.
Proposal 2: No relaxation or disabling for FR2 IBE requirement should be made in Rel-16 since FR2 PC3 0dB MPR waveforms are both IBE limited and EVM limited.
Conclusion
In this paper, we discussed these two possible FR2 MPR improvements and proposed the corresponding RF requirements. We made the following observations and proposals:
Observation 1: The new proposed region 1 in Table 1 is a symmetric region with LCRB limited to LCRB ≤ ceil(NRB/3). This region ensures having number of unallocated RBs on each side of allocated RBs greater than or equal the number of allocated RBs. These properties will ensure having IMD3 products within the channel and OBW compliance for waveforms inside this 0dB MPR region.
Observation 2: Based on simulation results, the new proposed region 1 in Table 1 has 0dB MPR.
Proposal 1: For FR2 PC3 with BW ≤ 200MHz, MPR region 1 is extended as in Table 1.
Observation 3: IBE relaxation can enable power boosting for 0dB MPR waveforms that are IBE limited only.
Observation 4: FR2 PC3 0dB MPR waveforms are both IBE limited and EVM limited.
Observation 5: IBE requirement relaxation (or even disabling) will not enable power boost for FR2 PC3 0dB MPR waveforms since these waveforms are both IBE limited and EVM limited.
Proposal 2: No relaxation or disabling for FR2 IBE requirement should be made in Rel-16 since FR2 PC3 0dB MPR waveforms are both IBE limited and EVM limited.
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