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1. Introduction

The new WI to support the carrier aggregation (CA) band combination (3 + 19) (CA_3_19)was approved in RAN#57[1]. This document investigate the impact of Harmonics and InterModulation Distortion (IMD) products caused in UE/BS supporting CA_3_19 and provide text proposal to the inter-band CA TR[2].

2. Discussion on UE side…Impact of UL Harmonic interference
 Table 1 summarizes 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 3 UL and Band 19 UL are not considered in Table 1. From Table 1, there are no overlaps between UL Harmonics frequency ranges of Band 3 or 19 and DL frequency ranges of Band 3 (1805~ 1880 MHz) or Band 19 (875 ~ 890 MHz). So this CA_3_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

	　
	Index
	Frequency ranges (MHz)

	UL carriers (MHz)
	f1
	830
	~
	845

	　
	f2
	1710
	~
	1785

	2nd harmonics frequencies (MHz)
	2*f1
	1660
	~
	1690

	　
	2*f2
	3420
	~
	3570

	3rd harmonics frequencies (MHz)
	3*f1
	2490
	~
	2535

	　
	3*f2
	5130
	~
	5355


3. Discussion on BS side…Impact of DL Harmonic and IMD interference

 Table 2 summarizes 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 on 1.8GHz to 2.6GHz frequency ranges and Tx/Rx on lower than 1GHz frequency. Therefore in the CA band combination (3 + 19), Band 3 Tx/Rx and Band 19 Tx/Rx are expected to be connected with separate antenna elements. So the same conclusion can be derived with [3], i.e. the RF requirements for BS supporting CA_3_19 could be covered by current specification [4] and specialized BS RF requirement is not needed for this band combination.
	Table 2
Impact of DL Harmonic and IMD interferences
　
	Index
	Frequency ranges (MHz)

	DL carriers (MHz)
	f1
	875
	~
	890

	　
	f2
	1805
	~
	1880

	2nd harmonics frequencies (MHz)
	2*f1
	1750
	~
	1780

	　
	2*f2
	3610
	~
	3760

	3rd harmonics frequencies (MHz)
	3*f1
	2625
	~
	2670

	　
	3*f2
	5415
	~
	5640

	2nd order IMD products frequencies (MHz)
	f2 - f1
	915
	~
	1005

	　
	f2 + f1
	2680
	~
	2770

	3rd order IMD products frequencies (MHz)
	2*f2 - f1
	2720
	~
	2885

	　
	2*f1 - f2
	25
	~
	130


4. Conclusion

 This document discussed the impact of Harmonics and IMD products caused in UE/BS supporting CA band combination (3 + 19). Based on the above discussions, the text proposal for the inter-band CA TR is attached in the annex of this document.
Reference

[1]
RP-1211745
“Proposed new WI: LTE Advanced Carrier Aggregation of Band 3 and Band 19”
NTT DOCOMO
[2]
R4-123719
“Inter-band Carrier Aggregation TR 36.850 V0.4.0”
Ericsson, ST-Ericssson
[3]
R4-116223
“TP for inter-band CA BS”
Huawei

[4]
3GPP TS 36.104
“Base Station (BS) radio transmission and reception”
Text proposal for TR ab.cde 

Inter band Carrier Aggregation Technical Report, Release-11

----- Start of TP -----
----- Unchanged sections omitted -----

6.1

Class A1. Low-high band combination without harmonic relation between bands

----- Unchanged sections omitted -----

6.1.x
LTE Advanced Carrier Aggregation of Band 3 and Band 19 (1 UL)

Table 6.1.x-1 Inter-band non-contiguous CA
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	Channel BW (MHz)
	BS transmit / UE receive
	Channel BW (MHz)
	

	
	
	FUL_low   –  FUL_high
	
	FUL_low   –  FUL_high
	
	

	CA_3-19
	3
	1710 MHz
	–
	1785 MHz
	5, 10, 15, 20 
(note 1)
	1805 MHz
	–
	1880 MHz
	5, 10, 15, 20
	FDD

	
	19
	830 MHz
	–
	845 MHz
	5, 10, 15 (note 1)
	875 MHz
	–
	890 MHz
	5, 10, 15
	

	NOTE 1:   The WI considers only one uplink component carrier to be used in any of the two frequency bands at any time.


6.1.x.1

List of specific combination issues

6.1.x.1.1
Channel bandwidths per operating band for CA

	Table 6.1.x.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA

CA operating / channel bandwidth

	E-UTRA CA Configuration
	E-UTRA Bands
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	CA_3A-19A
	3
	
	
	Yes
	Yes
	Yes
	Yes

	
	19
	
	
	Yes
	Yes
	Yes
	


6.1.x.1.2
Co-existence studies for CA_3-19
As band 3 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

	3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355
	3610
	3760
	5415
	5640

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