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1 Introduction
LTE dual uplink inter-band CA class A5 was approved in RAN#59 [1]. This contribution presents harmonic and intermodulation analysis for current A5 band combination, B1+B21. 
2 Discussion
The frequencies for B1+B21 are the following:

	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_1-21
	1
	1920 MHz
	–
	1980 MHz
	2110 MHz
	–
	2170 MHz
	FDD

	
	21
	1447.9 MHz
	–
	1462.9 MHz
	1495.9 MHz
	–
	1510.9MHz
	


Harmonic and intermodulation frequencies up to 3rd order are presented in table 1.
Table 1: Band 1 and Band 21 UL harmonics and IMD products

	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1920
	1980
	1447.9
	1462.9

	2nd harmonics frequency limits
	2*f1_low
	2*f1_high
	2* f2_low
	2* f2_high

	2nd harmonics frequency limits (MHz) 
	3840 to 3960
	2895.8 to 2925.8

	3rd harmonics frequency limits
	3*f1_low
	3*f1_high
	3* f2_low
	3* f2_high

	3rd harmonics frequency limits (MHz)
	5760 to 5940
	4343.7 to 4388.7

	2nd order IMD products
	|f2_low – f1_high|
	|f2_high – f1_low|
	|f2_low + f1_low|
	|f2_high + f1_high|

	IMD frequency limits (MHz)
	457.1 to 532.1
	3367.9 to 3442.9

	Two-tone 3rd order IMD products
	|2*f1_low – f2_high|
	|2*f1_high – f2_low|
	|2*f2_low – f1_high|
	|2*f2_high – f1_low|

	IMD frequency limits (MHz)
	2377.1 to 2512.1
	915.8 to 1005.8

	Two-tone 3rd order IMD products
	|2*f1_low + f2_low|
	|2*f1_high + f2_high|
	|2*f2_low + f1_low|
	|2*f2_high + f1_high|

	IMD frequency limits (MHz)
	5287.9 to 5422.9
	4815.8 to 4905.8
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LTE-Advanced Carrier Aggregation of Band 1 and Band 21
10.2.1.1.2 UL Harmonics and Intermodulation
A general harmonics and IMD coexistence analysis table for inter-band CA with 2UL is given in table 10.2.1.1.2-1. For UE-UE coexistence, it is sufficient to consider only up to 3rd order intermodulation.

Table 10.2.1.1.2-1: Band 1 and Band 21 UL harmonics and IMD products

	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	1920
	1980
	1447.9
	1462.9

	2nd harmonics frequency limits
	2*f1_low
	2*f1_high
	2* f2_low
	2* f2_high

	2nd harmonics frequency limits (MHz) 
	3840 to 3960
	2895.8 to 2925.8

	3rd harmonics frequency limits
	3*f1_low
	3*f1_high
	3* f2_low
	3* f2_high

	3rd harmonics frequency limits (MHz)
	5760 to 5940
	4343.7 to 4388.7

	2nd order IMD products
	|f2_low – f1_high|
	|f2_high – f1_low|
	|f2_low + f1_low|
	|f2_high + f1_high|

	IMD frequency limits (MHz)
	457.1 to 532.1
	3367.9 to 3442.9

	Two-tone 3rd order IMD products
	|2*f1_low – f2_high|
	|2*f1_high – f2_low|
	|2*f2_low – f1_high|
	|2*f2_high – f1_low|

	IMD frequency limits (MHz)
	2377.1 to 2512.1
	915.8 to 1005.8

	Two-tone 3rd order IMD products
	|2*f1_low + f2_low|
	|2*f1_high + f2_high|
	|2*f2_low + f1_low|
	|2*f2_high + f1_high|

	IMD frequency limits (MHz)
	5287.9 to 5422.9
	4815.8 to 4905.8


