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1
Introduction
At RAN#66 meeting in Feb 2015, WI of Further Rel-12 configurations for LTE Advanced Carrier Aggregation with 2UL (Rel-12) has been approved and AP#62.24 has been made in RAN5#62 by incoming LS [1] from RAN4.
2
Discussion
According to[1] and  latest TS 36.101 [2], the requirements of Spurious emission band UE co-existence for 2UL inter-band CA could be verified by by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.6.3.2A-0 in [2] would be considered to be verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence requirements.
From this statement, we need to find what frequency ranges need to be measured in 2UL inter-band CA configuraitons and CA_1A-3A is now discussed as an example.
Table 2-1 is extract from Table 9.9.1.2-1 in [3]. As first step, we need to find what frequencies would be affected by 2nd and 3rd order IMD products. From table 2-1, we can find following yellow highlighted frequency ranges would be affected by the IMDs.

Table 2-1: CA_1A-3A UL harmonics and IMD products (extract from Table 9.9.1.2-1 in [3])
	UE UL Carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	1920
	1980

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

	2nd harmonics frequency limits (MHz)
	3420 - 3570
	3840 - 3960

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

	3rd harmonics frequency limits (MHz)
	5130 - 5355
	5760 - 5940

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

	IMD frequency limits (MHz)
	135 - 270
	3630 - 3765

	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)
	1440 - 1650
	2055 - 2250

	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)
	5340 - 5550
	5550 - 5745

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	3150 - 3435
	3975 - 4230

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high – 2*fy_low|

	IMD frequency limits (MHz)
	270 - 540

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	5895 - 6210
	4860 - 5220

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	2190 - 2520
	1170 - 1515


As second step, we need to specify what frequency ranges need to be measured. The measured frequency ranges are overlapped frequencies between the yellow highlighted frequency ranges in table 2-1 and protected bands in table 2-2, that is, green highlighted bands in table 2-2 need to be measured.
Table 2-2: Requirements for dual-uplink inter-band carrier aggregation (extract from Table 6.6.3.2A-0 in TS 36.101 V12.8.0)
	E-UTRA CA Configuration
	Spurious emission 

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

	CA_1A-3A
	E-UTRA Band 1, 5, 7, 8, 20, 26, 27, 28, 31, 32, 38, 40, 41, 43, 44
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 3, 34
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	E-UTRA band 11,18,19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	10

	
	E-UTRA band 22, 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	10

	
	Frequency range
	1880
	
	1895
	-40
	1
	3,12

	
	Frequency range
	1895
	
	1915
	-15.5
	5
	3, 12, 13

	
	Frequency range
	1915
	
	1920
	+1.6
	5
	3, 12, 13


So, test requirements for CA_1A-3A would be like table below.
Table 2-2: Test requirements for dual-uplink inter-band carrier aggregation (for CA_1A-3A)
	E-UTRA CA Configuration
	Spurious emission 

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

	CA_1A-3A
	E-UTRA Band 1, 32, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	10


3
Proposal
In this document it is proposed that 

Test requirements of each inter-band CA configuration for spurious emission band UE co-existence shall be chosen by the overlapped frequencies between IMD frequency limits of 2nd and 3rd order IMD products in [3] and protected bands in [2].
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