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1. Introduction
In this contribution simulations are performed with a high efficiency PA model. The NS_07 case was chosen because it is one of the more difficult conditions to meet for power amplifiers. We show that this high efficiency PA can meet the stringent NS_07 requirement.
2. Discussion
2.1 Simulation
In these simulations NS_07 compliance in B13 was studied.  For NS_07 the requirements are as shown in Tables 1-3.

The additional SEM and addition spurious emission limits for NS_07 signaling are shown in the tables below (from 36.101). Each of the waveforms was tested against these requirements.
Table 6.6.2.2.3-1: Additional requirements 

	
	Spectrum emission limit (dBm)/ Channel bandwidth  

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	Measurement bandwidth

	( 0-0.1
	-13
	-13
	-15 
	-18 
	30 kHz 

	( 0.1-1
	-13
	-13
	-13
	-13
	100 kHz

	( 1-2.5
	-13
	-13
	-13
	-13
	1 MHz

	( 2.5-2.8
	-25
	-13
	-13
	-13
	1 MHz

	( 2.8-5
	
	-13
	-13
	-13
	1 MHz

	( 5-6
	
	-25
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	1 MHz

	( 10-15
	
	
	
	-25
	1 MHz


Table 6.6.3.3.2-1: Additional requirements 

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

	
	10 MHz


	

	769 ≤ f ≤ 775
	-57
	6.25 kHz

	NOTE:
The emissions measurement shall be sufficiently power averaged to ensure standard standard deviation < 0.5 dB.


In addition to the NS_07 requirements the general ACLR requirement and spurious requirements were tested, namely : 
· UTRAACLR1 = 33dB

· UTRAACLR2 = 36dB

· CA E-UTRAACRL = 30dB
· Spurious emissions limit was -36dBm/100kHz 
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 = 28 dB (low band RAN4 assumption)
· Modulator carrier leakage = 28 dB (low band RAN4 assumption)
Post PA loss of 4 dB was used 

2.2 A-MPR for NS_07
In 36.101 the A-MPR table for NS_07 is shown below. 
Table 6.2.4-2: A-MPR for “NS_07”

	 Parameters
	Region A
	Region B
	Region C

	RBstart
	0 - 12
	13 – 18
	19 – 42
	43 – 49

	LCRB [RBs]
	6-8
	1 to 5 and 9-50
	≥8
	≥18
	≤2

	 A-MPR [dB]
	≤ 8
	≤ 12
	≤ 12
	≤ 6
	≤ 3

	NOTE 1;
RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2;

LCRB is the length of a contiguous resource block allocation

NOTE 3:
For intra-subframe frequency hopping between two regions, notes 1 and 2 apply on a per slot basis.

NOTE 4;
For intra-subframe frequency hopping between two regions, the larger A-MPR value of the two regions may be applied for both slots in the subframe.


  2.3  Simulation Results

Figures 1 and 2 below shows the results for the A-MPR simulations with the high efficiency PA. They meet the NS_07 requirement.
[image: image1.emf]
Figure 1 A-MPR for NS_07 with QPSK Modulation
[image: image2.emf]
Figure 2 A-MPR for NS_07 with 16QAM Modulation

3.    Conclusion
In this presentation we have shown how much A-MPR is needed  for the high efficiency PA in Band 13 for NS_07. The PA meets the NS_07 requirement. NS_07 is a stringent requirement and this result is offered to demonstrate the good performance of this power amplifier.
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