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1 Introduction
In [2], there was some discussion about UE to UE co-existence requirement due to carrier aggregation.  In this paper, more detailed analysis using inter-modulation signal power will be discussed. Table 1 shows the high priority deployment scenarios for investigation [2]. From [2], it was recommended to investigate any issue from the high priority deployment scenario which is representing FDD/TDD and contiguous/non-contiguous carriers.

Table 1: RAN 4 ITU deployment scenario for investigation
	Scenario No.
	Deployment scenario
	Transmission BW
	Number of component carriers
	Bands for LTE-A carriers
	Duplex modes

	1
	Single band contiguous carrier aggregation @ 3.5GHz band
	UL: 40MHz

DL: 80MHz
	UL: 2X20MHz CCs

DL: 4X20MHz CCs
	3.5GHz band
	FDD

	2
	Single band contiguous carrier aggregation @ Band 40
	100MHz
	5X20MHz CCs
	Band 40 (2.3GHz)
	TDD

	7
	Multi band non-contiguous carrier aggregation @ Band 1, 3, and 7
	UL: 40MHz

DL: 40MHz
	10MHz CC @ Band 1

10MHz CC @ Band 3

20MHz CC @ Band 7
	Band 3 (2.3GHz)

Band 1 (2.1GHz)

Band 7 (2.6GHz)
	FDD

	10
	Multi band non-contiguous carrier aggregation @ Band 34, 39, and 40
	90MHz
	2X20MHz CCs

10MHz CC

2X20MHz CCs
	Band 39 (1.8GHz)

Band 34 (2.1GHz)

Band 40 (2.3GHz)
	TDD


2 Inter-modulation power analysis with duplexer

From harmonics and inter-modulation simulation, all possible inter-modulation term can be listed. The signal power of each carrier component was set to satisfy that the total power is 23dBm. After getting the power of inter-modulated signal, we took 50dB duplexer’s attenuation. The final power is compared with UE to UE co-existence requirement which is -50dBm/1MHz. Scenario #1 and scenario 2 has higher order harmonics and very closer inter-modulation frequencies from the signal since it is contiguous in single band [2]
Figure1 and Figure 2 shows the inter-modulation signal which were made by non-linearity of RF component in the UE. Red arrows are the original inter-modulation and blue arrows are the attenuated inter-modulation signal after duplexer.

· Scenario #7 analysis
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· Scenario #10 analysis
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The order of the inter-modulation and the power of inter-modulated signal after duplexer are listed in the appendix. All inter-modulation power should not be greater than -50dBm/1MHz to meet the requirement of UE to UE co-existence.
3 Protection band insertion to UE to UE co-existence requirement

In this section, we listed possible protection band from the study of previous section. In the LTE requirement of UE to UE co-existence, protected band with single band interference was described. In LTE-A system, multiple band carrier aggregation is agreed and possible protection band due to interference of multi band carrier aggregation should be mentioned. Table 4 describes possible requirement which lists protected band for multi band combination of E-UTRA band. This is initial study and detailed analysis is need.
Table 4: Requirements

	E-UTRA   Band
	Spurious emission 

	
	Protected band
	Frequency range               (MHz)
	Level (dBm)
	Bandwidth (MHz)
	Comment

	1,3,7
	E-UTRA Band  1, 3, 7, 8, 9, 11, 33, 34, 38, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	 

	
	E-UTRA Band  2, 4, 10, 36, 37, 39
	FDL_low  
	- 
	FDL_high
	-50
	1
	Note 6

	34,39,40
	E-UTRA Band  1, 3, 7, 8, 9, 11, 33, 34,38,39, 40
	FDL_low  
	- 
	FDL_high
	-50
	1
	Note 5

	
	E-UTRA Band 2, 4, 10, 35, 36, 37
	FDL_low
	-
	FDL_high
	-50
	1
	Note 6

	Note
	 

	1
	FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

	2
	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd or 3rd harmonic spurious emissions.  An exception is allowed if there is at least one individual RE within the transmission bandwidth (see Figure 5.6-1) for which the 2nd or 3rd harmonic, i.e. the frequency equal to two or three times the frequency of that RE, is within the measurement bandwidth.

	3
	To meet these requirements some restriction will be needed for either the operating band or protected band

	4
	Requirements are specified in terms of E-UTRA sub-bands

	5
	For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

	6
	Band protection is need from the intermodulation from carrier aggregation

	
	
	
	

	
	

	
	


4 Conclusion
In this contribution, potential interference from LTE-A carrier aggregation’s harmonics and inter-modulation was evaluated. This potential interference should be carefully investigated and possible UE co-existence requirement study is needed for new interference from LTE-A carrier aggregation.
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Appendix

A. Scenario #7 intermodulation

	Band1_Low
	Band1_High
	Band3_Low
	Band3_High
	Band7_Low
	Band7_High
	Order
	Intermodulation Frequency
	Power after duplexer(50dB attenuation)
	Protection Band

	-1
	0
	2
	0
	0
	0
	3
	1.500 GHz
	-47.776
	Band11

	1
	0
	0
	0
	0
	0
	1
	1.920 GHz
	-24.378
	Band33,37,39

	0
	1
	0
	0
	0
	0
	1
	1.980 GHz
	-24.378
	Band2,36

	2
	0
	-1
	0
	0
	0
	3
	2.130 GHz
	-47.776
	Band1,4,10

	0
	-1
	1
	0
	0
	1
	3
	2.300 GHz
	-38.756
	Band40

	0
	-1
	0
	1
	1
	0
	3
	2.305 GHz
	-38.756
	Band40

	-1
	0
	1
	0
	0
	1
	3
	2.360 GHz
	-38.756
	Band40

	-1
	0
	0
	1
	1
	0
	3
	2.365 GHz
	-38.756
	Band40

	0
	-1
	0
	1
	0
	1
	3
	2.375 GHz
	-38.756
	Band40

	0
	0
	0
	0
	0
	1
	1
	2.570 GHz
	-21.983
	Band38

	1
	0
	0
	-1
	1
	0
	3
	2.635 GHz
	-38.756
	Band7


B. Scenario #10 intermodulation

	Band39_Low
	Band39_High
	Band34_Low
	Band34_High
	Band40_Low
	Band40_High
	Order
	Intermodulation Frequency
	Power after duplexer(50dB attenuation)
	Protection Band

	1
	0
	1
	0
	0
	-1
	4
	1.490 GHz
	-46.256
	Band11

	1
	1
	0
	0
	-1
	0
	4
	1.500 GHz
	-43.256
	Band11

	0
	1
	0
	0
	1
	-1
	4
	1.820 GHz
	-43.256
	Band3

	2
	-1
	0
	0
	0
	0
	4
	1.840 GHz
	-49.276
	Band3

	1
	0
	0
	0
	0
	0
	2
	1.880 GHz
	-30.397
	Band3,35,39

	0
	0
	1
	0
	1
	-1
	4
	1.910 GHz
	-46.256
	Band33,35,37,39

	0
	1
	0
	0
	0
	0
	2
	1.920 GHz
	-30.397
	Band33,37,39

	0
	0
	0
	1
	1
	-1
	4
	1.925 GHz
	-46.256
	Band33,37

	-1
	2
	0
	0
	0
	0
	4
	1.960 GHz
	-49.276
	Band2,36

	1
	-1
	1
	0
	0
	0
	4
	1.970 GHz
	-46.256
	Band2,36

	1
	0
	0
	0
	-1
	1
	4
	1.980 GHz
	-43.256
	Band2,36

	1
	-1
	0
	1
	0
	0
	4
	1.985 GHz
	-46.256
	Band2,36

	0
	0
	1
	0
	0
	0
	2
	2.010 GHz
	-32.918
	Band34

	0
	1
	0
	0
	-1
	1
	4
	2.020 GHz
	-43.256
	Band34

	0
	0
	0
	1
	0
	0
	2
	2.025 GHz
	-32.918
	Band34

	0
	0
	1
	0
	-1
	1
	4
	2.110 GHz
	-46.256
	Band1,4,10

	0
	0
	0
	1
	-1
	1
	4
	2.125 GHz
	-46.256
	Band1,4,10

	1
	0
	0
	-1
	1
	0
	4
	2.155 GHz
	-46.256
	Band1,4,10

	1
	0
	-1
	0
	1
	0
	4
	2.170 GHz
	-46.256
	Band1,10

	0
	0
	0
	0
	1
	0
	2
	2.300 GHz
	-30.397
	Band40

	0
	1
	-1
	0
	0
	1
	4
	2.310 GHz
	-46.256
	Band40

	-1
	1
	0
	0
	1
	0
	4
	2.340 GHz
	-43.256
	Band40

	1
	-1
	0
	0
	0
	1
	4
	2.360 GHz
	-43.256
	Band40

	0
	-1
	1
	0
	1
	0
	4
	2.390 GHz
	-46.256
	Band40

	0
	0
	0
	0
	0
	1
	2
	2.400 GHz
	-30.397
	Band40

	0
	0
	0
	-1
	1
	1
	4
	2.675 GHz
	-46.256
	Band7

	0
	-1
	0
	0
	2
	0
	4
	2.680 GHz
	-49.276
	Band7

	0
	0
	-1
	0
	1
	1
	4
	2.690 GHz
	-46.256
	Band7











