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1. Introduction
In RAN #59, new work item for LTE Advanced dual uplink inter-band Carrier Aggregation Class A3 was agreed to define the technical specifications [1]. Last meeting, we have discussed some initial topics and got a WF [2], [3]. It proposes that IMD analysis first for bands combination of interest. In this contribution, we present the coexistence analysis for inter-band CA Band 1 and Band 7 with 2UL, based on the general coexistence analysis table in [4].
2. Discussion
For inter-band CA with 2UL, class A3 is low-low or high-high band combination without intermodulation problem (low order IM). The following table describes the considered band combinations of Band 1 and Band 7,
Table 1: Band combinations for inter-band carrier aggregation with 2UL
	E-UTRA band / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	1.4MHz
	3MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
	Bandwidth combination set

	B1+B7
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	


2.1 Coexistence studies for 2 UL/2 DL
2.1.1 CA_1-7 coexistence analysis
Table 2 shows the uplink and downlink frequency range for Band 1 and Band 7. Harmonics and intermodulation products are presented for coexistence analysis.
Table 2: Inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1-7
	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	


2.1.1.1 Harmonics and IMD products calculation for 2UL
Table 3 shows the intermodulation products for Band 1 + Band 7 CA with 2 ULs. 
Table 3: Band 1 and Band 7 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840 to 3960
	5000 to 5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760 to 5940
	7500 to 7710

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	520 to 650
	4420 to 4550

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1270 to 1460
	3020 to 3220

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	6340 to 6530
	6920 to 7120


Note that the calculation in table 3, there is no interference for other bands due to Band 1 and Band 7 harmonics and intermodulation products.
3. Conclusion
In this contribution, we analyze coexistence with 2UL/2DL for Band 1 and Band 7 in class A3 and there is no interference for other bands due to Band 1 and Band 7 harmonics and intermodulation products.
4. References

[1] RP-130309, "LTE Advanced dual uplink inter-band Carrier Aggregation Class A3”, Ericsson, ST-Ericsson
[2] R4-131986, “WF on the protected Bands for inter-band CA with 2ULs”, LGU+, NII, KT, Nokia Corporation, Qualcomm Incorporated, Intel Mobile Communications, Motorola Mobility, Motorola Solution, LG Electronics, Ericsson, ST-Ericsson, TeliaSonera, RENESAS, SKT, ZTE
[3] R4-131145, “Coexistence studies for 2UL/2DL with class A3”, ZTE
[4] R4-133060, “General coexistence analysis table for inter-band CA with 2UL,” ZTE, LGE
[5] 3GPP TR 36.860 V0.2.0, Huawei
************************ Start of the text proposal for TR 36.860 ******************************
8.2
LTE-Advanced Carrier Aggregation of Band 1 and Band 7
8.2.1
Inter-region OOBE requirements for Carrier Aggregation of Band 1 and Band 7  

CA_1-7 inter-band combination is designed to operate in the following bands defined in table 8.2.1-1.
Table 8.2.1-1: 2UL inter-band CA operating bands
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_1-7
	1
	1920 MHz 
	–
	1980 MHz 
	2110 MHz  
	–
	2170 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz 
	–
	2690 MHz
	


8.2.1.1
List of specific combination issues
8.2.1.1.1
Channel bandwidths per operating band for CA

Supported channel bandwidths per operating band for CA_1-7 are shown in table 8.2.1.1.1-1.

Table 8.2.1.1.1-1: 2UL inter-band CA operating bands
	E-UTRA band / channel bandwidth

	E-UTRA CA Band
	E-UTRA Bands
	1.4MHz
	3MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz
	Bandwidth combination set

	B1+B7
	1
	
	
	Yes
	Yes
	Yes
	Yes
	0

	
	7
	
	
	Yes
	Yes
	Yes
	Yes
	


8.2.1.1.2
Co-existence studies for 2 UL/2 DL

Table 8.2.1.1.2-1 gives the inter-modulation products for Band 1 + Band 7 CA with 2 ULs. 
Table 8.2.1.1.2-1: Band 1 and Band 7 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	3840 to 3960
	5000 to 5140

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	5760 to 5940
	7500 to 7710

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	520 to 650
	4420 to 4550

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	1270 to 1460
	3020 to 3220

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	6340 to 6530
	6920 to 7120


Note that the calculation in table 8.2.1.1.2-1, there is no interference for other bands due to Band 1 and Band 7 harmonics and intermodulation products.
8.2.1.1.2
∆TIB and ∆RIB values
FFS
************************ End of the text proposal for TR 36.860 ******************************





























































































