3GPP TSG-RAN WG4 Meeting #66











R4-130740
St. Julian’s, Malta, 28 Jan - 1 Feb, 2013

Source:  Qualcomm Incorporated
Title: 
B23 A-MPR Simulations for NS_20
Agenda Item:  4.2.1
Document for: Discussion
1. Introduction
In this contribution simulations are performed for the B23 A-MPR based on the FCC rulemaking order [1]. 
2. Emissions Requirements

The general emissions requirements were tested. These are:
· UTRAACLR1 = 33dB

· UTRAACLR2 = 36dB

· CA E-UTRAACRL = 30dB
· Spurious emissions limit was -30dBm/1MHz
· General SEM 

In addition the B23 band specific emissions requirements were tested. These are shown in Table 1.

	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)

	E-UTRA Band 2
	FDL_low 
	- 
	FDL_high
	-50
	1

	Frequency range
	1995
	
	1999
	-40
	1

	Frequency range
	1999
	
	2000
	-40
	1% of channel bandwidth

	Frequency range
	2000
	
	2005
	+7
	5


The -40 dBm/1% channel bandwidth is quite restrictive. For the case with a 5MHz channel on the low end of the band we can compare this to the General SEM requirement. The General SEM is -15 dBm/30kHz and this requirement is -40 dBm/50 kHz, equivalent to -42 dBm/30kHz. This is 27 dB tougher than the General SEM. 

Table 1: Emissions Requirements

In addition the NS_11 additional SEM requirement was tested. That table is shown below.
Table 6.6.2.2.1-1: Additional requirements 

	
	Spectrum emission limit (dBm)/ Channel bandwidth

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	-10
	-13
	-15 
	-18 
	-20
	-21 
	30 kHz 

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

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

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

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

	( 6-10
	
	
	-25
	-13
	-13
	-13
	1 MHz

	( 10-15
	
	
	
	-25
	-13
	-13
	1 MHz

	( 15-20
	
	
	
	
	-25
	-13
	1 MHz

	( 20-25
	
	
	
	
	
	-25
	1 MHz


PA Assumptions

· Modulator IQ – image = 25dB (high band RAN4 simulation assumption)

· Modulator carrier leakage = 25 dB (high band RAN4 simulation assumption)

· Counter-IM3 distortion  = 60 dB 
· Post PA loss of 4 dB was used
3. MPR

The allowed maximum power reduction Table is shown below. This MPR was accounted for and the figures shown in the simulations are A-MPR only.
Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 1 and 3

	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	> 5 
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 2


4. Simulation Cases 
Simulations were done to cover the B23 uplink. We simulated 5 MHz at fc = 2002.5, 2007.5, 2012.5 and 2017.5. 10 MHz was simulated at fc = 2010 and 2020 MHz. 15 MHz was simulated at fc = 2012.5 MHz and 20 MHz at 2010 MHz. The plots show the required A-MPR.
Note the 5 MHz/fc=2002.5 MHz, the 10 MHz/fc=2010 MHz and the 20 MHz simulations have channel RBs that overlap with the +7 dBm limit from 2000-2005 MHz. This results in high A-MPR due to the inband requirement violation while the out of band emissions are below their limit.
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Figure 1 A-MPR BW=5MHz at fc=2002.5 MHz 16QAM
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Figure 2 A-MPR BW=5MHzat fc=2002.5 MHz QPSK
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Figure 3 A-MPR BW=5MHz at fc=2007.5MHz MHz 16QAM
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Figure 4 A-MPR BW=5MHz at fc=2007.5 MHz QPSK
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Figure 5 A-MPR BW=5MHz at fc=2012.5MHz MHz 16QAM
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Figure 6 A-MPR BW=5MHz at fc=2012.5MHz MHz QPSK
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Figure 7 A-MPR BW=5MHz at fc=2017.5MHz MHz 16QAM
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Figure 8 A-MPR BW=5MHz at fc=2017.5 MHz QPSK
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Figure 9   A-MPR BW=10MHz at fc=2005 MHz 16QAM
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Figure 10 A-MPR BW=10MHz at fc=2005 MHz QPSK
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Figure 11 A-MPR BW=10MHz at fc=2015 MHz 16QAM
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Figure 12 A-MPR BW=10MHz at fc=2015 MHz QPSK
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Figure 13 A-MPR BW=20MHz at fc=2010 MHz 16QAM
5.    Conclusions
We anticipate that during this RAN4 meeting this A-MPR information will be combined with input from other contributors and included in an A-MPR Table for B23 and NS_20.
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