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1. Introduction
Inter-band CA between band 7 and band 22 was approved in [1]. In this contribution, we present Harmonics/IMD analysis and channel bandwidths for CA_7A-22A.
2. Discussion

CA_7A-22A CA is classified as class A5 inter-band CA. Both these bands are high bands and there are no inter-band harmonic issues. 
3
Conclusion

We propose to accept these texts for the TR in 36.851.
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1
Scope

The present document is a technical report for Inter-band Carrier Aggregation under Rel-12 time frame. The purpose is to gather the relevant background information and studies in order to address Inter-band Carrier Aggregation requirements.
This TR covers relevant background information and studies in order to address Inter-band Carrier Aggregation requirements for the Rel-12 band combinations in table 1-1.
 Table 1-1: Release 12 inter-band carrier aggregation combinations

	WI code
	WI title
	Class

	LTE_CA_B1_B7
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 7
	A3

	LTE_CA_B2_B4
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 4
	A4

	LTE_CA_B23_B29
	LTE Advanced inter-band Carrier Aggregation of Band 23 and Band 29 
	A1

	LTE_CA_B3_B26
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 26
	A1

	LTE_CA_B3_B19
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 19
	A1

	LTE_CA_B1_B8
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 8
	A1

	LTE_CA_B3_B28
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 28
	A1

	LTE_CA_B1_B26
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 26
	A1

	LTE_CA_B39_B41
	LTE Advanced inter-band Carrier Aggregation of Band 39 and Band 41
	A3

	LTE_CA_B2_B12
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 12
	A1

	LTE_CA_B2_B13
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 13
	A1

	LTE_CA_B19_B21
	LTE Advanced inter-band Carrier Aggregation of Band 19 and Band 21
	A5

	LTE_CA_B12_B25
	LTE Advanced inter-band Carrier Aggregation of Band 12 and Band 25
	A1

	LTE_CA_B2_B5
	LTE Advanced inter-band Carrier Aggregation of Band 2 and Band 5
	A1

	LTE_CA_B1_B18
	Additional bandwidth combination set for LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 18
	A1

	LTE_CA_B7_B28
	LTE Advanced inter-band Carrier Aggregation of Band 7 and Band 28
	A1

	LTE_CA_B5_B25
	LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 25
	A1

	LTE_CA_B1_B11
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 11
	A5



	LTE_CA_B8_B11
	LTE Advanced inter-band Carrier Aggregation of Band 8 and Band 11
	A5

	LTE_CA_B5_B7
	LTE Advanced inter-band Carrier Aggregation of Band 5 and Band 7
	A1

	LTE_CA_B1_B3
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 3
	A3

	LTE_CA_B1_B28
	LTE Advanced inter-band Carrier Aggregation of Band 1 and Band 28
	A2

	LTE_CA_B4_B27
	LTE Advanced inter-band Carrier Aggregation of Band 4 and Band 27
	A1

	LTE_CA_B3_B27
	LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 27
	A1

	LTE_CA_B8_B27
	LTE Advanced inter-band Carrier Aggregation of Band 8 and Band 27
	A3

	LTE_CA_B7_B22
	LTE Advanced inter-band Carrier Aggregation of Band 7 and Band 22
	A5


The scope of the report has been further extended [6] to cover the 3 band Carrier Aggregation combinations that result in single UL configuration. These combinations are listed in table 1-2

Table 1-2: Release 12 inter-band carrier aggregation combinations

	WI code
	WI title
	Class

	LTE_CA_B2_B5_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 5 and Band 30
	A1

	LTE_CA_B2_B29_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 2, Band 29 and Band 30
	A1

	LTE_CA_B1_B5_B7
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 1, Band 5 and Band 7
	A1

	LTE_CA_B2_B12_B30
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 2, Band 12 and Band 30
	A1

	LTE_CA_B1_B3_B20
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 1, Band 3 and Band 20
	A1

	LTE_CA_B1_B7_B20
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 1, Band 7 and Band 20
	A1

	LTE_CA_B7_B8_B20
	LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) for Band 7, Band 8 and Band 20
	A3


This TR contains a general part and band specific combination part. The actual requirements are added to the corresponding technical specifications.
<< Next secion changed >>
6.5.X
LTE Advanced Carrier Aggregation of Band 7 and Band 22 (1 UL)
Table 6.5.X-1: Inter-band CA
	E-UTRA CA Band
	E-UTRA operating Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

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

	
	
	FUL_low  –  FUL_high 
	
	FDL_low  –  FDL_high 
	
	

	CA_7-22
	7
	2500 MHz
	–
	2570 MHz
	5,10,15,20
	2620 MHz
	–
	2690 MHz
	5,10,15,20
	FDD

	
	22
	3410 MHz
	–
	3490 MHz
	5,10,15,20
	3510 MHz
	–
	3590 MHz
	5,10,15,20
	


6.5.X.1

List of specific combination issues

6.5.X.1.1
Channel bandwidths per operating band for CA

Table 6.5.X.1.1-1: Supported E-UTRA bandwidths per CA configuration for inter-band CA

	CA operating / channel bandwidth
	Maximum aggregated bandwidth
[MHz]
	Bandwidth Combination Set

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

	CA_7A-22A
	7
	
	
	
	Yes
	Yes
	Yes
	40
	0

	
	22
	
	
	Yes
	Yes
	Yes
	Yes
	
	


6.5.X.1.2
Co-existence studies for CA_7-22
Table X.3-1gives the intermodulation products for band 7 + band 22 CA with 2 DLs. For the 3-tone IMD analysis the maximum transmission as defined in table 6.5.X.1.2 -1is considered. None of the harmonics of one band fall into the receive band of the other. The intermodulation products generated by two operating bands do not impact the own receiver since TDD BS cannot transmit and receive simultaneously in a single band.

It can be seen in the table that 2nd order IMD products may fall into BS receive band 5, 6, 8, 18, 19, 20, 26 and 27. The 3rd order IMD products may fall into BS receive bands of 2, 3, 4, 7, 9, 10, 22, 24, 25, 35, 38, 41, 42 and 43. However, when the impact of maximum bandwidth is considered, the 3rd order IMD products do not fall into the BS receive of Band 7 and 22.  
It should be noted that bands , 6, 9, 18, 19, 24, 25, 35, 41 and 42 are not intended for use in the same geographical area as Band 7 and Band 22. This leaves bands 2, 3, 5, 7, 8, 20, 22, 26, 38 and 43 to consider for IMD products.

It is recommended that Bands 7 and 22 BS transmitters do not share the same antenna with band 2, 3, 5, 8, 20, 26, 38 and 43 BS receivers so that the antenna PIM will not cause Band 2, 3, 5, 8, 20, 26, 38 and 43 BS receiver desensitization. It is also not recommended that different Band 22 operators share antennas.
Table 6.5.X.1.2 -1: 2DLs B7 + B22 IMD products 

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	2620
	2690
	3510
	3590

	2nd order harmonics frequency range (MHz)
	5240 to 5380
	7020 to 7180

	3rd order harmonics frequency range (MHz)
	7860 to 8070
	10530 to 10770

	Two-tone 2nd order IMD products
	(f2_low – f1_high(
	(f2_high – f1_low(
	(f2_low + f1_low(
	(f2_high + f1_high(

	IMD frequency range (MHz)
	820 to 970
	6130 to 6280

	Two-tone 3rd order IMD products
	(2*f1_low – f2_high(

	(2*f1_high – f2_low(

	(2*f2_low – f1_high(

	(2* f2_high – f1_low(


	IMD frequency range (MHz)
	1650 to 1870
	4330 to 4560

	Two-tone 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 range (MHz)
	8750 to 8970
	9640 to 9870

	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)

	
	2540 to 2770
	3440 to 3660

	Three-tone 3rd order IMD products
	(f1_low – 
max BW f2)
	(f1_high + 
max BW f2)
	(f2_low – 
max BW f1)
	(f2_high + 
max BW f1)

	IMD frequency range (MHz)
	2600 to 2710
	3490 to 3610


Table 6.5.X.1.2 -2 gives the intermodulation products for band 7+ band 22 CA with 1UL. None of the intermodulation products fall into the own band and any other receive bands. 
Table 6.5.X.1.2 -2: 1UL B7 + B22 harmonic products 

	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	2500
	2570
	3410
	3490

	2nd order harmonics frequency range (MHz)
	5000 to 5140
	6820 to 5380

	3rd order harmonics frequency range (MHz)
	7500 to 7710
	10230 to 10470
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