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1
Introduction
LTE intra-band non-contiguous CA_4 was approved in RAN #56 [1]. Channel bandwidths of 5, 10, and 15 MHz per CC and up to 2CC are supported in both DL and UL. This contribution investigates the harmonics and intermodulation products (IMD) caused by intra-band non-contiguous CA_4 UE which supports 2CC.
2
Discussion
Intra-band non-contiguous reference receiver architecture in UE was approved in RAN4 #62 [2]. It was approved that RAN4 adopted dual-receiver architecture as a baseline for non-contiguous intra-band UE RF specification work.
Intra-band non-contiguous reference transmitter architecture in UE was approved in RAN4 #64 [3]. Single PA single antenna UE architecture was selected as reference transmitter architecture for intra-band non-contiguous CA work. For UE supporting intra-band non-contiguous CA_4, the 2CC share the same RF front-end. The harmonics and IMD caused by intra-band non-contiguous CA_4 UE which supports 2CC have to be studied to see whether they will fall into its own receive band or not.
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Figure 2-1: Reference TX/RX architecture for intra-band non-contiguous CA work [3]

CA_4 operates at 1710~1755 MHz for UL and 2110~2155 MHz for DL. Assuming UE transmitting in the whole range of 1710~1755 MHz, the 2nd and 3rd order of harmonics, 2nd, 3rd, 5th, and 7th order IMD are calculated and shown in the following table.
Table 2-1: CA_4 UL harmonics and IMD

	Harmonics and IMD
	Frequency range in MHz
	Falling into RX band?

	2nd harmonics
	3420~ 3510
	No

	3rd harmonics
	5130~ 5265
	No

	2nd order IMD
	-45 ~ 45
	No

	3rd order IMD (2f1-f2)
	1665 ~ 1800
	No

	5th order IMD (3f1-2f2)
	1620 ~ 1845
	No

	5th order IMD (4f1-f2)
	5085 ~ 5310
	No

	7th order IMD (4f1-3f2)
	1575 ~ 1890
	No

	7th order IMD (5f1-2f2)
	5040 ~ 5355
	No


The UE RX band is 2110~2155 MHz. From the above table it can be seen that the 2nd and 3rd order harmonics and the 2nd, 3rd, 5th, and 7th order IMD do not overlap with the UE RX band. So, there is no harmonics and IMD issue for intra-band non-contiguous CA_4 UE which supports 2UL.

3
Conclusion

There is no harmonics and IMD issue for intra-band non-contiguous CA_4 UE which supports 2UL.
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