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1. Introduction
In this document, we present justification for no A-MPR required for in NR band n14. The WI generated in the last plenary [1]. Details for the work justification are presented in that document.
2. Discussion
2.1. Requirements and Assumptions
· CBW = 5MHz, 10MHz wholly contained within NR band 14, 788MHz – 798MHz.
· Protection Requirements (SEM and Additional Spurious Emissions; See Table 1. We are assuming similar requirements to NS_06 in [2][3] except we remove 1.4MHz and 3MHz channel BW’s, and n14 does not use 15MHz due to limited spectrum available.
Table 1: Additional requirements for “NS_06”

	 Spectrum emission limit (dBm) / Channel bandwidth 

	ΔfOOB
(MHz)
	5
MHz
	10
MHz
	15
MHz
	Measurement 

bandwidth

	± 0 – 0.1
	-15
	-18
	-20
	30 kHz 

	± 0.1 – 1
	-13
	-13
	-13
	100 kHz

	± 1 – 6
	-13
	-13
	-13
	1 MHz

	± 6 – 10
	-25
	
	
	

	± 10 – 15
	
	-25
	
	

	± 15 – 20
	
	
	-25
	


NOTE:
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
· Simulation/Implementation Assumptions (Simulations plots for all LCRB and RBstart conditions for 5MHz and 10MHz are shown in the appendix.)
· 10MHz 50RB DFT-s-OFDM waveform was used as MPR = 1dB
· The MPR difference between 10MHz 50RB and 20MHz 100RB was found to be less than 0.2dB, so the 10MHz waveform is chosen as the reference without too much error.
· Power class 3

· LO leakage/ RSB = -28dBc

· CIM3 = -60dBc
2.2. Discussion
2.2.1. Differences between NS_06 and General Mask for NR
There are 2 main differences between the NS_06 additional SEM mask and general SEM mask. These are the 100KHz to 1MHz offset range for 5MHz channel bandwidth and the 1MHz to 5MHz offset range for both 5MHz and 10MHz channel bandwidths as shown in Figure 1.
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Figure 1: Differences between General and NS_06 SEM mask for 5MHz and 10MHz channel bandwidths

· FOOB edge or 0-0.1MHz. There is NO difference in this region between the general mask and the NS_06 mask in this region. The MPR is already accounted for in the MPR table.
· 0MHz to 0.1MHz offset at 5M CBW. For the range of 0.1-1MHz offset from FOOB, the SEM mask is 3dB tighter from -15dBm/30KHz to -13dBm/100KHz, which is normalized to -18.2dBm/30KHz for 5MHz CBW only. At 5MHz CBW, this amounts to a tightening of the spec in this frequency offset range. 1dB MPR is allowed for the worst-case edge 1RB condition.
· Simulation in figure 2 shows margin to spec is increased at 100KHz offset.). 
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Figure 2: There is more margin to the NS_06 spec at 100KHz offset from FOOB than there is to the General SEM mask at the 0KHz offset from FOOB. (red: NS_06 mask; blue: General SEM mask)

· 1MHz to 5MHz offset range. For the range of 1-5MHz offset from FOOB, the SEM mask is 3dB tighter from -10dBm/MHz to -13dBm/MHz for both 5MHz and 10MHz channel bandwidths
· This range will be affected by linearity and spectral regrowth of large LCRB stacked against the edge

· Discussion in section 2.2.2. follows as to why no AMPR is required.
2.2.2. Stacked RB Discussion and Analysis for 1MHz offset from FOOB
The guard band reduction is best seen for a 10MHz channel bandwidth, where it is reduced from 500KHz to 312.5KHz, a 187.5KHz reduction, which is almost equivalent to a 1RB width for 15KHz SCS. It is shown that the worst-case emission level at the 1MHz FOOB edge offset occurs when the stacked RB allocation is between 10 and 20RB’s, where the non-linear effect of the IM3 pedestal impinges on the break point. Increasing LCRB further reduces the PSD, and the emission level at the break point reduces accordingly. See figure 2 for the actual simulated waveforms. Figure 3 shows the emission level versus LCRB and the margin to the specification level. No back-off seems to be required for n14 using the NS_06 SEM mask.
What about inner waveforms starting at the next RB position other than 0. In NR, we are allowed 1dB back-off for outer waveforms as shown in section 6.2.2.1 in TS38.101-1. For inner waveforms, we are not allowed any back-off for DFT-s-OFDM QPSK waveforms, but to qualify as an inner waveform, the RB allocation must NOT start at the first RB location. Starting at any other RB location, simply increases the “effective” guard band, and the scenario simply reduces to approximately the 4G LTE case where it was already shown that no A-MPR was required.
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Figure 2: Simulation showing comparison of DFT-s-OFDM QPSK at the worst-case RB allocation of 15RB stacked on the edge with the General mask and the NS_06 mask. 
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Figure 3: Comparison of simulation and measurement of emission levels as a function of stacked RB allocation. There is 2dB margin at worst-case location in the NS_06 mask with 1dB back-off.
2.2.3.  Proposal
From simulation plots and implementation analysis, we have the following proposal:
Proposal: Propose highlighted change in A-MPR table 6.2.3.1-1 in TS38.101-1[3] as shown in Table 2.
Table 2: Additional maximum power reduction (A-MPR)
	Network Signalling label
	Requirements (subclause)
	NR Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_01
	
	Table 5.2-1
	5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100
	Table 5.3.2-1
	N/A

	NS_03
	6.5.2.3.3
	n2, n25, n66,

n70, n86
	
	
	Subclause 6.2.3.7

	NS_03U
	6.5.2.3.3, 6.5.2.4.2
	n2, n25, n66, n86
	
	
	Subclause 6.2.3.7

	NS_04
	6.5.2.3.2, 6.5.3.3.1
	n41
	10, 15, 20, 40, 50, 60 80, 90, 100
	
	Subclause 6.2.3.2

	NS_05
	6.5.3.3.4
	n1, n84
	5, 10, 15, 20 (NOTE 2)
	
	Subclause 6.2.3.4

	NS_05U
	6.5.3.3.4, 6.5.2.4.2
	n1, n84
	5, 10, 15, 20
	
	Subclause 6.2.3.4

	NS_06
	6.5.2.3.4
	n12
	5, 10, 15
	
	N/A

	
	
	n14
	5, 10
	
	

	NS_10
	
	n20
	15, 20
	Table 6.2.3.3-1
	Table 

6.2.3.3-1


3. Conclusion
Simulations and measurements confirm that no AMPR is required for n14 using NS_06 SEM mask.
Proposal: Propose highlighted change in A-MPR table 6.2.3.1-1 in TS38.101-1[3] as shown in Table 2.

Reference:
[1] RP-190166, “New WID on introduction of n30“,Ericsson, AT&T, 3GPP TSG RAN Meeting#93, Shenzhen, China, 18-21 Mar., 2019: 
[2] TS36.101 V15.5.0 (2018-12)
[3] TS38.101 V15.4.0 (2018-12)

Appendix:
Simulations

DFT-s-OFDM, QPSK, 5MHz
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DFT-s-OFDM, QPSK, 10MHz
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CP-OFDM QPSK, 5MHz
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CP-OFDM QPSK, 10MHz
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