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1 Introduction
The WI proposal to support the LTE Advanced inter-band Carrier Aggregation of Band 7 and Band 28was approved in RAN#61 [1]. One of WI objective is to specify the band-combination specific RF requirements for the inter-band CA scenarios. In this contribution, we provide co-existence studies for CA_7-28 and corresponding TP for TR 36.851.
2 Discussion
The UL harmonic interference of Band 7 and Band 28 is shown in Table 2-1. It can be seen that UL harmonic frequencies of Band 7 and Band 28 does not fall within the receive bands of interest in the DL. Therefore we can conclude that there is no issue on harmonic interference. 
Table 2-1: Impact of UL/DL Harmonic Interference
	
	
	
	
	
	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

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710

	28
	703
	748
	758
	803
	1406
	1496
	2109
	2244


The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of band 7 and band 28 DL carriers can be calculated as shown in table 2-2 below:
Table 2-2: Band 7 and Band 28 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	758
	803
	2620
	2690

	2nd order harmonics frequency range (MHz)
	1516
	1606
	5240
	5380

	3rd order harmonics frequency range (MHz)
	2274
	2409
	7860
	8070

	2nd order IMD products
	(f2-low – f1-high)
	(f2-high – f1-low)
	(f2-low + f1-low)
	(f2-high + f1-high)

	IMD frequency limits (MHz)
	1817
	1932
	3378
	3493

	3rd order IMD products
	(f2-low – 2*f1-high)
	(f2-high – 2*f1-low)
	(2*f2-low – f1-high)
	(2* f2-high – f1-low)

	IMD frequency limits (MHz)
	1014
	1174
	4437
	4622

	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)
	4136
	4296
	5998
	6183

	3rd order IMD products
	(f1-low – f2-high + f2-low)
	(f1-high + f2-high – f2-low)
	(f2-low – f1-high + f1-low)
	(f2-high + f1-high – f1-low)

	IMD frequency limits (MHz)
	688
	873
	2575
	2735


It can be seen that the 3rd IMD products may fall into BS receive band of band 28. However, as described in subclause 5.1 of TR 36.850, due to the low-high band combinations use separate antennas, this issue can be regarded as covered in co-located BS scenarios and there is no need to address in inter-band carrier aggregation context.  
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6.1.13.1.2
Co-existence studies for CA_7-28
As shown in table 6.1.13.1.2-1, the harmonic frequencies of Band 7 and Band 28 in UL are away from the receive bands of interest in the DL and therefore we can conclude that there is no issue on harmonic interference.

Table 6.1.13.1.2-1: Impact of UL/DL Harmonic Interference
	
	
	
	
	
	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

	7
	2500
	2570
	2620
	2690
	5000
	5140
	7500
	7710

	28
	703
	748
	758
	803
	1406
	1496
	2109
	2244


The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of band 7 and band 28 DL carriers can be calculated as shown in table 6.1.13.1.2-2 below:
Table 6.1.13.1.2-2: Band 7 and Band 28 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	758
	803
	2620
	2690

	2nd order harmonics frequency range (MHz)
	1516
	1606
	5240
	5380

	3rd order harmonics frequency range (MHz)
	2274
	2409
	7860
	8070

	2nd order IMD products
	(f2-low – f1-high)
	(f2-high – f1-low)
	(f2-low + f1-low)
	(f2-high + f1-high)

	IMD frequency limits (MHz)
	1817
	1932
	3378
	3493

	3rd order IMD products
	(f2-low – 2*f1-high)
	(f2-high – 2*f1-low)
	(2*f2-low – f1-high)
	(2* f2-high – f1-low)

	IMD frequency limits (MHz)
	1014
	1174
	4437
	4622

	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)
	4136
	4296
	5998
	6183

	3rd order IMD products
	(f1-low – f2-high + f2-low)
	(f1-high + f2-high – f2-low)
	(f2-low – f1-high + f1-low)
	(f2-high + f1-high – f1-low)

	IMD frequency limits (MHz)
	688
	873
	2575
	2735


It can be seen that the 3rd IMD products may fall into BS receive band of band 28. However, as described in subclause 5.1 of TR 36.850, due to the low-high band combinations use separate antennas, this issue can be regarded as covered in co-located BS scenarios and there is no need to address in inter-band carrier aggregation context.  
<End of TP>
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