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1. Introduction

Previously, [1] the CA_NS_04 A-MPR for the new CA_41C bandwidth combinations 25RB/100RB and 100RB/25RB was studied. We also note that CA_NS_04 AMPR table for contiguous allocations was previously agreed for other CA bandwidth combinations [2] [3].
In this submission, we present our AMPR simulation and measurement study results for all CA_41C bw combinations.  Based on our findindings, we propose an updated CA_NS_04 AMPR table.
2. Discussion
For the new CA_41C bandwidth combinations of 25+100RB/100+25RB, we provide CA_NS_04 A-MPR simulation and lab measurement results against the additional spectral emissions mask, provided in Table 1 for reference.
Table 1: Additional requirements for CA_41C
	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	24.95
MHz
	29.9
MHz
	30
MHz
	34.85 MHz
	39.8
MHz
	Measurement bandwidth

	( 0-1
	-22.5
	-22.5
	-22.5
	-23.5
	-24
	30 kHz

	( 1-5.5
	-13
	-13
	-13
	-13
	-13
	1 MHz

	( 5.5-29.95
	-25
	-25
	-25
	-25
	-25
	1 MHz

	( 29.95-34.9
	-25
	-25
	-25
	-25
	-25
	1 MHz

	( 34.9-35
	
	
	-25
	-25
	-25
	1 MHz

	( 35-39.85
	
	
	
	-25
	-25
	1 MHz

	( 39.85-44.8
	
	
	
	
	-25
	1 MHz


In addition to SEM also the following limits were used.

· UTRAACLR1 = 33 dB

· UTRAACLR2 = 36 dB

· CA E-UTRAACRL = 30 dB

· Spurious emissions -30 dBm/1MHz
Simulation covered all contiguous allocation scenarios for both 100+20RB and 25+100RB in QPSK and 16QAM modulations. In addition, several limiting cases determined by simulation results were measured using B41 LTE PA from two different vendors in order to validate simulation results. 

Depending on simulation and lab measurement results, appropriate back off values was searched.  
Simulation assumptions were as follows:

· PA operating point was set using fully allocated carrier REL-8 20MHz
· Modulator IQ – image = 25dBc
· Modulator carrier leakage = 25dBc

· Modulator C_IM3 = 60dBc

2.1. Simulation and lab measurement results, and proposal
Simulation results are presented in Figures 1 – 4.
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Figure1: 100+25RB, 16QAM
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Figure2: 100+25RB, QPSK
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Figure3: 25+100RB, 16QAM
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Figure4: 25+100RB, QPSK

PA simulation results for 16QAM are showing 1dB backof needed for -13dBm/1MHz region while no backoff needed for QPSK modulation.  This is a very important find that was also verified with measurements.
These results don’t agree with assumption that NO backoff is needed for -13dBm/1MHz region upon [2] and [3] therefore we’ve validate our simulation results in lab using B41 LTE PA from two different vendors and verified that for 16QAM 1dB backoff is indeed needed for -13dBm/1MHz region.  Based on this result, Table 2 shows our CA_NS_04 proposal for the new 25+100RB and 100+25RB CA_41C combinations specifically.
Table 2: Proposed Contiguous Allocation A-MPR for CA_NS_04 25+100RB / 100+25RB
	CA Bandwidth Class C
	RBStart
	LCRB [RBs]
	RBstart + LCRB [RBs]
	A-MPR for QPSK [dB]
	A-MPR for 16QAM [dB]

	25RB / 100 RB and 
100 RB / 25 RB
	0 – 30 and 94 – 124 
	>0
	N/A
	≤4dB
	≤4dB

	
	31 – 37 and 87 – 92
	≤2
	N/A
	
	≤1dB

	
	31 – 93
	N/A
	≥94
	≤4dB
	≤4dB


2.2. Existing combinations simulation and measurement validation
Finding the apparent AMPR oversight for the new 100+25RB and 25+100RB CA combinations (needed for -13dBm/1MHz range), we further ran simulation and lab measurements for the following existing CA combinations, since CA_NS_04 A-MPR table was determined only by simulation results.
1. 100+100RB

2. 75+75RB

3. 100+50RB and 50+100RB

4. 100+75RB and 75+100RB
Figures 5 – 10 show 16QAM simulation results for existing spec using the same simulation assumptions from section 2.1 in this document.
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Figure5: 100+100RB, 16QAM
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Figure6: 75+100RB, 16QAM
[image: image7.png]A S4 CA-NS-04 Linear Backoff BW=20 15MHz Fc= 3570.15MHz 3587 25MHz RBstart

160

140

120

RBLength
s 2 ® 2
5 3 8 8

o
S

20

40

60

80 100
RBStart

120

140

160

35

25

15

05




Figure7: 100+75RB, 16QAM
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Figure8: 75+75RB, 16QAM
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Figure9: 50+100RB, 16QAM
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Figure10: 100+50RB, 16QAM
In addition to simulation results, also in these cases lab measurements were taken with the same B41 LTE PA from two different vendors and all simulation and measurement results showed that A-MPR is needed for IMD falling into -13dBm/1MHz region for 16QAM modulation.  Hence our concern was validated that indeed the issue/oversight extends to the legacy combinations as well.
Based on all the findings, Table 3 proposes an updated version of the existing CA_NS_04 A-MPR table for CA_41C including new bandwidth combinations.  We submit this for approval.
Table 3: Proposed Contiguous allocation A-MPR for CA_NS_04
	CA Bandwidth Class C
	RBStart
	LCRB [RBs]
	RBstart + LCRB [RBs]
	A-MPR for QPSK [dB]
	A-MPR for 16QAM [dB]

	25RB / 100 RB and
100 RB / 25 RB
	0 – 30 and 94 – 124
	>0
	N/A
	≤4dB
	≤4dB

	
	31 – 37 and 87 – 92
	≤2
	N/A
	N/A
	≤1dB

	
	31 – 93
	N/A
	≥94
	≤4dB
	≤4dB

	50RB / 100 RB

and

100 RB / 50 RB
	0 – 44 and 105 – 149
	>0
	N/A
	≤4dB
	≤4dB

	
	45 – 49 and 100 – 103
	≤2
	N/A
	N/A
	≤1dB

	
	45 – 104
	N/A
	≥105
	≤3dB
	≤4dB

	75 RB / 75 RB
	0 – 44 and 105 – 149
	>0
	N/A
	≤4dB
	≤4dB

	
	45 – 50 and 99 – 103
	≤2
	N/A
	N/A
	≤1dB

	
	45 – 104
	N/A
	≥105
	≤4dB
	≤4dB

	100 RB / 75 RB
and

75 RB / 100 RB

	0 – 49 and 125 – 174
	>0
	N/A
	≤4dB
	≤4dB

	
	50 – 58 and 116 – 123
	≤2
	N/A
	N/A
	≤1dB

	
	50 - 124
	N/A
	≥125
	≤3dB
	≤4dB

	100 RB / 100 RB
	0 – 59 and 140 – 199
	>0
	N/A
	≤3dB
	≤4dB

	
	60 – 67 and 132 – 138
	≤2
	N/A
	N/A
	≤1dB

	
	60– 139
	N/A
	≥140
	≤3dB
	≤4dB

	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 which intersects regions, notes 1 and 2 apply on a per slot basis

NOTE 4:
For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe


3. Conclusion
In this contribution we presented A-MPR simulation and measurement results for new CA_41C CA combinations 100+25RB and 25+100RB.  We found that some AMPR is needed in the -13dBm/MHz region for some RB combintions, which was not included in [1] previously.  In addition, we ran simulations and measurements for the previously agreed CA bandwidth combinations for CA_41C and found that -13dBm/1MHz region does indeed need 1dB A-MPR for some RB combinations here as well.  We note that the previously agreed CA_NS_04 AMPR was based solely on simulations, and not lab verification as well (we have done both using actual LTE B41 PAs).  Hence, we propose a modification to the CA_NS_04  A-MPR table for CA_41C, as presented in Table 3.
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