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1 Introduction
In RAN4 #50bis Seoul meeting, some contributions for DB-DC-HSDPA were presented to evaluate feasibility of this technique. In [1], harmonics of base frequencies were evaluated for checking co-existence or co-location requirement of NodeB. It was commented that more study is needed for harmonics and inter-modulation of DB-DC-HSDPA. In this contribution, detailed harmonics and inter-modulation of dual band frequencies are discussed.
2 Potential Interference from harmonics and inter-modulation

In [2], there are UTRA FDD frequency band definitions as table 1. Since DB-DC-HSDPA has single transmit carrier for UL, harmonics analysis which is done in [1] is enough to evaluate interference scenarios. For the case of DL, it is necessary to evaluate whether any interference of harmonics and inter-modulation may harm any UL and DL Band frequency areas which called co-existence or co-location requirement of NodeB.
Table 1: UTRA FDD frequency bands

	Operating Band
	UL Frequencies

UE transmit, Node B receive
	DL frequencies

UE receive, Node B transmit

	I
	1920 - 1980 MHz
	2110 -2170 MHz

	II
	1850 -1910 MHz
	1930 -1990 MHz

	III
	1710-1785 MHz
	1805-1880 MHz

	IV
	1710-1755 MHz
	2110-2155 MHz

	V
	824 - 849 MHz
	869-894 MHz

	VI
	830-840 MHz
	875-885 MHz

	VII
	2500-2570 MHz
	2620-2690 MHz

	VIII
	880 - 915 MHz
	925 - 960 MHz

	IX
	1749.9-1784.9 MHz
	1844.9-1879.9 MHz

	X
	1710-1770 MHz
	2110-2170 MHz

	XI
	1427.9 - 1452.9 MHz
	1475.9 - 1500.9 MHz

	XII
	698 – 716 MHz
	728 – 746 MHz

	XIII
	777 - 787 MHz
	746 - 756 MHz

	XIV
	788 – 798 MHz
	758 – 768 MHz


In table 2, Potential Band combination for DB-DC-HSDPA is described from [1]
Table 2: Potential Band Combinations for Dual-Band DC-HSDPA operation from [1]
	Region
	Band Combination
	Band 1
	Band 2

	
	
	UL Frequencies
	DL Frequencies
	UL Frequencies
	DL Frequencies

	1
	I
	VIII
	1920 - 1980 MHz
	2110 -2170 MHz
	880 - 915 MHz
	925 - 960 MHz

	2
	II
	IV
	1850 -1910 MHz
	1930 -1990 MHz
	1710 - 1755 MHz
	2110-2155 MHz


In the following section, interference evaluations of harmonics and inter-modulation with potential band combinations are presented.
3 Interference from DL dual band frequencies of Region 1

As described in table 2, Band I and Band VIII will be used for region 1. Two frequencies from dual band will cause some harmonics and inter-modulation interference. It is evaluated that harmonics of DL and UL frequencies can interfere any existing band’s co-existence and co-location. In table 3, there are potential harmonics or inter-modulation component which may cause some problem to meet the co-existence and co-location minimum requirement. It is required to evaluate corresponding harmonics and inter-modulation. This paper only provides initial study of possible interference. Therefore, detailed interference study should be done for feasibility of DB-DC-HSDPA.
Table 3: Potential interference from harmonics and inter-modulation of region 1 band combination
	Victim's Link
	Order of IM/Harm.
	Order description
	Freq_low
	Freq_high
	Victim's band
	Band_low(GHz)
	Band_high(GHz)

	DL
	2
	2*Band8 
	1.850 GHz
	1.920 GHz
	Band3
	1.805
	1.88

	
	
	
	
	
	Band9
	1.8449
	1.8799

	
	4
	3*Band8 - Band1 
	0.605 GHz
	0.77 GHz
	Band12
	0.728
	0.746

	
	
	
	
	
	Band13
	0.746
	0.756

	
	
	
	
	
	Band14
	0.758
	0.768

	
	5
	2*Band1 - 3*Band8 
	1.34 GHz
	1.565 GHz
	Band11
	1.4759
	1.5009

	UL
	2
	2*Band8 
	1.850 GHz
	1.920 GHz
	Band1
	1.92
	1.98

	
	
	
	
	
	Band2
	1.85
	1.91

	
	4
	3*Band8 - Band1 
	0.605 GHz
	0.77 GHz
	Band12
	0.698
	0.716

	
	5
	2*Band1 - 3*Band8 
	1.34 GHz
	1.565 GHz
	Band11
	1.4279
	1.4529

	
	
	4*Band8 - Band1 
	1.53 GHz
	1.73 GHz
	Band3
	1.71
	1.785

	
	
	
	
	
	Band4
	1.71
	1.755

	
	
	
	
	
	Band10
	1.71
	1.77


4 Interference from DL dual band frequencies of Region 2
As described in table 2, Band II and Band IV will be used for region 2. Two frequencies from dual band will cause some harmonics and inter-modulation interference. It is evaluated that harmonics of DL and UL frequencies can interfere any existing band’s co-existence and co-location. In table 3, there are potential harmonics or inter-modulation component which may cause some problem to meet the co-existence and co-location minimum requirement. It is required to evaluate corresponding harmonics and inter-modulation. This paper only provides initial study of possible interference. Therefore, detailed interference study should be done for feasibility of DB-DC-HSDPA. 
Table 4: Potential interference from harmonics and inter-modulation of region 2 band combination
	Victim's Link
	Order of IM/Harm.
	Order description
	Freq_low
	Freq_high
	Victim's band
	Band_low(GHz)
	Band_high(GHz)

	DL
	3
	2*Band2 - Band4 
	1.705 GHz
	1.87 GHz
	Band3
	1.805
	1.88

	
	
	
	
	
	Band9
	1.8449
	1.8799

	
	5
	3*Band2 - 2*Band4 
	1.48 GHz
	1.75 GHz
	Band11
	1.4759
	1.5009

	UL
	3
	2*Band2 - Band4 
	1.705 GHz
	1.87 GHz
	Band2
	1.85
	1.91

	
	
	
	
	
	Band3
	1.71
	1.785

	
	
	
	
	
	Band4
	1.71
	1.755

	
	
	
	
	
	Band9
	1.7499
	1.7849

	
	
	
	
	
	Band10
	1.71
	1.77

	
	5
	3*Band2 - 2*Band4 
	 1.750 GHz
	 1.825 GHz
	Band3
	1.71
	1.785

	
	
	
	
	
	Band4
	1.71
	1.755

	
	
	
	
	
	Band9
	1.7499
	1.7849

	
	
	
	
	
	Band10
	1.71
	1.77

	
	
	3*Band4 - 2*Band2 
	2.35 GHz
	2.605 GHz
	Band7
	2.5
	2.57


5 Conclusion
In this contribution, we listed potential harmonics and interference for co-existence and co-location requirement of NodeB. It is recommended to look into for detailed interference due to the non-linearity of Tx RF chain of NB.
6 References

[1] R4-091219

Feasibility of Band Combinations for Dual-Band HSDPA Operation   Qualcomm Europe
[2] 3GPP TS 25.101, v8.5.0, “User Equipment (UE) radio transmission and reception (FDD)”

[3] Juerg Tschirren and Fritz Dellsperger, IM version1.0, http://www.fritz.dellsperger.net/









