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1. Introduction
In this contribution a study on effect of new relaxed FCC emission limits to allowed A-MPR is presented.
2. Discussion
2.1 Simulation campaign
In previous RAN4#72bis way forward for band 41 OOB [1] was agreed. In [2] new emission limits were summarised as following:

This requirement is specified in terms of an "additional spectrum emission" requirement when NS_04 is signaled.
Table 1.  New NS_04 emission limits
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-2.8
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.8-5
	-10
	-10
	-10
	-10
	1 MHz

	( 5-6
	-13
	-13
	-13
	-13
	1 MHz

	( 6-9
	-25
	-13
	-13 
	-13 
	1 MHz

	( 9-10
	-25
	-25
	-13
	-13
	1 MHz

	( 10-13.5
	
	-25
	-13 
	-13 
	1 MHz

	( 13.5-15
	
	-25
	-25
	-13
	1 MHz

	( 15-18
	
	
	-25 
	-13 
	1 MHz

	( 18-20
	
	
	-25
	-25
	1 MHz

	( 20-25
	
	
	
	-25 
	1 MHz


Additional spurious emissions when NS_04 is signalled
Table 6.6.3.3.x-1: Additional requirements 

	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	 5, 10, 15, 20 MHz
	

	2490.5 ≤ f < 2496
	-13
	1 MHz

	0 < f < 2490.5
	-25
	1 MHz


These limits were used in the silmulations. As the emission limits include a hard limits together with a SEM mask that is relative to center frequency most stringent case is when the transmit center frequency is at the lower edge of the operating band. In simulations Fcenter = 2506, 2503.5, 2501 and 2498.5 MHz for 20, 15, 10, 5 MHz channel BW’s respectively. The following ACLR limits were used.

· UTRAACLR1 = 33dB

· UTRAACLR2 = 36dB

· E-UTRAACRL = 30dB
Spurious emissions limit was -30dBm with 1MHz measurement bandwidth.
Simulation assumptions were as follows:

· PA operating point: with fully allocated REL-8 100RB QPSK signal UTRAACLR1 = 33 dBc with Pout = 22 dBm.
· Modulator IQ – image = 25 dB

· Modulator carrier leakage = 25 dBc

· Modulator C_IM3 = 60 dBc

When setting the PA operating point it was checked that all ACLR results were within the limits. It should be noted that 2.6 GHz PA models were used in this study and no filter attenuation was assumed in addition to the 4 dB post-PA loss.

2.2 Simulation results for single carrier
Results indicate that 3 dB A-MPR is needed. Biggest A-MPR should be allowed when RB allocation is at the lower edge of the channel (below 20) and the number of RB’s is 6 or below. 
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Figure 1: A-MPR for 20 MHz channel BW, QPSK
The reason seems to be a mixing product of pilot and actual payload signal. The spectrum of allocation [20,1] is shown in Figure 4. 16QAM results were simulated for 400 randomly selected allocations instead of every possible allocation to save simulation time. Results indicate similar or lower A-MPR need. 
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Figure 2: A-MPR for 20 MHz channel BW, 16QAM
15 MHz channel BW result also show similar behaviour, up to 3 dB A-MPR is needed at the lower edge of the channel where local and allocation IM3 mixing product is dominant and 2 dB at high RB size allocations where spectral regrowth is dominant. Figure 3 shows A-MPR for 400 randomly selected allocations in 15 MHz channel BW.  
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Figure 3: A-MPR for 15 MHz channel BW, QPSK

5 MHz channel BW results indicate need for 2 dB A-MPR for few allocations ([0,5], [0,6] and [0,8] and [1,8] that are in the lower edge of the channel.
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Figure 3: A-MPR for 5 MHz channel BW,  QPSK

Once RB position is above 20, IMD3 product of local and RB lands above frequency 2490.5 MHz which was the upper limit of the -25 dBm / 1 MHz emission limit in [3] which then reduces the need for A-MPR.
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Figure 4: 1 RB at position 20, QPSK
3.    Conclusion
A-MPR simulation cases were provided for single cluster cases for B41 new OOB limits. Results indicate need for up 3 dB A-MPR in certain allocations.
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