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1. Introduction

The new WI to study the carrier aggregation (CA) band combination (1 + 21) (CA_1_21) was approved in RAN#54[1]. This contribution investigate the impact of Harmonics and InterModulation Distortion (IMD) products caused in UE/BS supporting CA_1_21 and provide 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 21 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 21 (1495.9 ~ 1510.9 MHz), and the UL Harmonic frequency ranges of Band 21 and the DL frequency range of Band 1 (2110 ~ 2170 MHz). Therefore we can conclude that there is no issue on harmonic interference.
Another issue would be in which class CA_1_21 could be handled in the inter-band CA TR. As discussed in the way forward [3], the existing classification of inter-band CA band combinations are based on the assumption that “High band” and “Low band” are considered as “> 1.7GHz” and ”< 1GHz”, respectively. Thus, currently CA_1_21 is not classified in any existing classes. In this document, we propose to create a new section for “band combinations other than class A1~4” in the inter-band CA TR and CA_1_21 is handled in this new section. 
Table 1
Impact of UL Harmonic interferences

[image: image1.png]UL carriers (MHz) &l 14479° 14629
iz 1920~ 1980
2nd harmonics fre cuencies (MHz) [2xft 28958 © 20958
[2xf2 3840 3960
3rd harmonics freouencies (MHz) [3xet 43437 ° 43887
362 5760 ~ 5940





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. From Table 2, any UL frequency ranges of Band 1 (1920 ~ 1980 MHz) and Band 21 (1447.9 ~ 1462.9 MHz) do not overlap with the DL Harmonics and IMD frequencies of CA_1_21. Therefore, the RF requirements for BS supporting CA_1_21 are covered by the current specification [4] and any specialized BS RF requirements are not needed. Note that this is the similar conclusion in the TP [5], which has been already approved for the general part of the inter-band CA TR, and thus, no additional TP regarding BS RF requirements would be needed for this band combination. 

Table 2
Impact of DL Harmonic and IMD interferences
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4. Conclusion

 This document discussed the impact of Harmonics and IMD products caused in UE/BS supporting CA band combination (1 + 21). 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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6.4
Band combinations other than Class A1~4
6.4.1
LTE Advanced Carrier Aggregation of Band 1 and Band 21 (1 UL)

6.4.1.1

List of specific combination issues

6.4.1.1.2
Co-existence studies for CA_1-21
As the harmonic frequencies are far away from the receive and transmit bands of interest in the DL and UL (see Table 6.4.x.1.2-1) and therefore we can conclude that there is no issue on harmonic interference.

Table 6.4.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

	21
	1447.9
	1462.9
	1495.9
	1510.9
	2895.8
	2925.8
	4343.7
	4388.7
	2991.8
	3021.8
	4487.7
	4532.7
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