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1. Introduction

The new WI to study the carrier aggregation (CA) band combination (1 + 19) (CA_1_19) was approved in RAN#54[1]. This contribution investigates the impact of Harmonics and InterModulation Distortion (IMD) products caused in UE/BS supporting CA_1_19 and provides a text proposal to the inter-band CA TR[2].

2. Discussion on UE side…Impact of UL Harmonic interference
 Table 1 summarizes the calculations of harmonics frequencies caused by UE transmission. Since two simultaneous UL transmissions are not handled in this WI, analysis on IMD products caused by simultaneous transmissions of Band 1 UL and Band 19 UL are not considered in Table 1. From Table 1, there are no overlaps between the UL Harmonics frequency ranges of Band 1 and the DL frequency range of Band 19 (830 ~ 845 MHz), and the UL Harmonic frequency ranges of Band 19 and the DL frequency range of Band 1 (2110 ~ 2170 MHz). So this CA_1_19 can be categorized as Class A1 “Low-high band combination without harmonic relation between bands” in the inter-band CA TR.
Table 1
Impact of UL Harmonic interferences
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3. Discussion on BS side…Impact of DL Harmonic and IMD interference

 Table 2 summarizes the calculations of harmonics and IMD frequencies (up to 3rd IMD) caused by BS transmission. As mentioned in the approved text for the inter-band CA TR[3], it would be typical to assume that separate antenna elements are used between Tx/Rx for 1.8GHz~2.6GHz frequency ranges and Tx/Rx for lower than 1GHz frequency. Therefore in the CA band combination (1 + 19), Band 1 Tx/Rx and Band 19 Tx/Rx are expected to be connected with the separate antenna elements. Thus, the same conclusion can be derived as those in [3], i.e. the RF requirements for BS supporting CA_1_19 could be covered by the current specification [4] and any specialized BS RF requirements are not needed.
Table 2
Impact of DL Harmonic and IMD interferences
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5. Conclusion

 This document discussed the impact of Harmonics and IMD products caused in UE/BS supporting CA band combination (1 + 19). Based on the above discussions, the text proposal for the inter-band CA TR is attached in the annex of this document.
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Class A1. Low-high band combination without harmonic relation between bands
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6.1.x
LTE Advanced Carrier Aggregation of Band 1 and Band 19 (1 UL)

6.1.x.1

List of specific combination issues

6.1.x.1.2
Co-existence studies for CA_1-19
As Band 1 and Band 19 are a low-high band combination the harmonic frequencies are far away from the receive and transmit bands of interest in the DL and UL (see Table 6.1.x.1.2-1) and therefore we can conclude that there is no issue on harmonic interference.

Table 6.1.x.1.2-1: Impact of UL/DL Harmonic Interference
	
	
	
	
	
	2nd  Harmonic
	3rd  Harmonic
	2nd  Harmonic
	3rd Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	1
	1920
	1980
	2110
	2170
	3840
	3960
	5760
	5940
	4220
	4340
	6330
	6510

	19
	830
	845
	875
	890
	1660
	1690
	2490
	2535
	1750
	1780
	2625
	2670
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