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1 Introduction
In this contribution, some changes are proposed for dual-uplink inter-band CA general requirements. They include:
· Add side condition for transmit signal quality and intermodulation in section 5.2.7.

· Add general spectrum emission requirement for dual-uplink inter-band CA in section 5.2.8 as well as the side condition.

· Reword the last sentence for inter-region analysis to avoid confusion.

· Some restructurings of the sections:

· The title of 5.2.1 is removed to include all inter-region analysis.

· The 5.2.5 part is about spurious emission requirement so it is removed to output RF spectrum emission part as a sub-section 5.2.8.1.
· Number the sections without explicit number.
Text Proposal
<Start of TP>
5.2

UE specific 

5.2.1

UE Coexistence requirements for Dual UL CA when the aggregated bands are from different regions 
Most dual-uplink inter-band CA combinations are from the same regions as shown in table 5.2-1. But some inter-band CA combinations are from the inter-regions such as B1+B5, B3+B5 and B4+B7 combinations.
Table 5.2-1: Dual-uplink inter-band CA combination lists
	Class
	Band Combination
	Frequency
	Deployment Regions

	Dual-uplink

Inter-band CA
	A1
	B1+5 
	2.1G+800M
	Inter-regions

(Region 1+2+3)

	
	
	B1+B19
	2.1G+800M
	Region 3

	
	
	B3+20
	1.8G+800M
	Region 1

	
	A2
	B3+8 
	1.8G+900M
	Region 3

	
	
	B4+12
	2.1G+700M
	Region 2

	
	
	B4+17
	2.1G+700M
	Region 2

	
	A3
	B1+7
	2.1G+2.6G
	Region 1

	
	
	B3+B7 
	1.7G+2.6G
	Region 1

	
	
	B4+B7 
	1.7G+2.6G
	Inter-regions

(Region 1+2+3)

	
	
	B5+B12 
	800M+700M
	Region 2

	
	
	B5+B17 
	800M+700M
	Region 2

	
	A4
	B3+5 
	1.8G+800M
	Inter-regions

(Region 1+2+3)

	
	
	B2+B4
	1.9G+2.1G 
	Region 2

	
	
	B7+B20 
	2.6G+800M
	Region 1

	
	
	B3+B26
	1.8G+800M 
	Region 3

	
	
	B3+B19
	1.8G+800M
	Region 3

	
	A5
	B1+B21 
	2.1G+1.4G
	Region 3

	
	
	B19+B21
	800M+1.4G
	Region 3


For the 1UL/2DL inter-band CA UE, the aggressor signal is generated in 1 UL band same as rel-8/9 UE. So it is possible to follow the conventional UE-to-UE coexistence requirements that are described in table 6.6.3.2-1[5]. However, the frequency range of emission level for IMD and Harmonic from 2UL inter-band CA needs to be analyzed and measured to determine the adjacent UE coexistence requirements. 
From the e-mail discussion after RAN4 #68 meeting, there was consensus to add the inter-regions bands in the protected band lists in table 6.6.3.2-1 [5] for single UL UE as follow.
Table 5.2-2: Proposed protected band lists for 2ULs inter-band CA in single UL coexistence requirements
	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Note

	1
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 38, 40, 41, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	Frequency range
	1880
	
	1895
	-40
	1
	15,27

	
	Frequency range
	1895
	
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	
	1920
	+1.6
	5
	15, 26, 27

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	6, 8, 15

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	15

	2
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 22, 23, 24, 26, 27, 28, 29, 30, 41, 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 25
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	3
	E-UTRA Band 1, 5, 7, 8, 20, 26, 27, 28, 31, 33, 34, 38, 41, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 11, 18, 19, 21
	FDL_low 
	- 
	FDL_high
	-50
	1
	13

	
	E-UTRA Band 22, 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	13

	4
	E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14, 17, 22, 23, 24, 25, 26, 27, 28, 29, 30, 41, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	5
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 22, 23, 24, 25, 28, 29, 30, 31, 38, 40, 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	

	6
	E-UTRA Band 1, 9, 11, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	875
	-37
	1
	

	
	Frequency range
	875
	-
	895
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1919.6
	-41
	0.3
	7

	
	
	1884.5
	-
	1915.7
	
	
	8

	7
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 20, 22, 27, 28, 29, 30, 31, 33, 34, 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	2570
	-
	2575
	+1.6
	5
	15, 21, 26

	
	Frequency range
	2575
	-
	2595
	-15.5
	5
	15, 21, 26

	
	Frequency range
	2595
	-
	2620
	-40
	1
	15, 21

	8
	E-UTRA Band 1, 20, 28, 31, 33, 34, 38, 39, 40
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA band 3
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA band 7
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 8
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 22, 41, 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	23

	
	Frequency range
	860
	-
	890
	-40
	1
	15, 23

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 23

	9
	E-UTRA Band 1, 11, 18, 19, 21, 26, 28, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	10
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23, 24, 25, 26, 27, 28, 29, 30, 41, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 22, 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	11
	E-UTRA Band 1, 11, 18, 19, 21, 28, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	12
	E-UTRA Band 2, 5, 13, 14, 17, 23, 24, 25, 26, 27, 30, 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 4, 10
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 12
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	13
	E-UTRA Band 2, 4, 5, 10, 12, 13, 17, 23, 25, 26, 27, 29, 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	769
	-
	775
	-35
	0.00625
	15

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	11, 15

	
	E-UTRA Band 14
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 24, 30
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	14

 
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23, 24, 25, 26, 27, 29, 30, 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	769
	-
	775
	-35
	0.00625
	12, 15

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	11, 12, 15

	17
	E-UTRA Band 2, 5, 13, 14, 17, 23, 24, 25, 26, 27, 30, 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 4, 10
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 12
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	18
	E-UTRA Band 1, 11, 21, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	890
	-40
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	758
	-
	799
	-50
	1
	

	
	Frequency range
	799
	-
	803
	-40
	1
	15

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	19
	E-UTRA Band 1, 11, 21, 28, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	860
	-
	890
	-40
	1
	9, 15

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	20
	E-UTRA Band 1, 3, 7, 8, 20, 22, 33, 34, 43
	FDL_low
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 20
	FDL_low
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 38, 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	21
	E-UTRA Band 11
	FDL_low 
	- 
	FDL_high
	-35
	1
	10, 15

	
	E-UTRA Band 1, 18, 19, 28, 34
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 21
	FDL_low 
	- 
	FDL_high
	-50
	1
	10

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	
	Frequency range
	2545
	-
	2575
	-50
	1
	

	22
	E-UTRA Band 1, 3, 7, 8, 20, 26, 27, 28, 33, 34, 38, 39, 40, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	3510
	- 
	3525
	-40
	1
	15

	
	Frequency range
	3525
	- 
	3590
	-50
	1
	

	23
	E-UTRA Band 4, 5, 10, 12, 13, 14, 17, 23, 24, 26, 27, 29, 30, 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2
	FDL_low 
	- 
	FDL_high
	-50
	1
	14, 15

	
	Frequency range
	1998
	-
	1999
	-21
	1
	14, 15

	
	Frequency range
	1997
	-
	1998
	-27
	1
	14, 15

	
	Frequency range
	1996
	-
	1997
	-32
	1
	14, 15

	
	Frequency range
	1995
	-
	1996
	-37
	1
	14, 15

	
	Frequency range
	1990
	-
	1995
	-40
	1
	14, 15

	
	Frequency range
	1990
	
	1999
	-40
	1
	15, 28

	
	Frequency range
	1999
	
	2000
	-40
	Note 29
	15, 28

	24
	E-UTRA Band 2, 4, 5, 10, 12, 13, 14, 17, 23, 24, 25, 26, 29, 30, 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	25
	E-UTRA Band 4, 5, 10,12, 13, 14, 17, 22, 23, 24, 26, 27, 28, 29, 30, 41, 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 25
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	
	E-UTRA Band 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	26
	E-UTRA Band 1, 2, 3, 4, 5, 10, 11, 12, 13, 14, 17, 18,19, 21, 22, 23, 24, 25, 26, 29, 30, 31, 34, 40, 42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 41
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	703
	-
	799
	-50
	1
	

	
	
	799
	-
	803
	-40
	1
	15

	
	Frequency range
	851
	-
	859
	-53
	0.00625
	20

	
	E-UTRA Band 27
	FDL_low
	-
	859
	-32
	1
	20

	
	Frequency range
	945
	-
	960
	-50
	1
	

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	27
	E-UTRA Band 1, 2, 3, 4, 5, 7, 10, 12, 13, 14, 17, 22, 23, 25, 26, 27, 29, 30, 31, 38, 41, 42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	799
	-
	805
	-35
	0.00625
	

	
	E-UTRA Band 28
	790
	-
	FDL_high
	-32
	1
	16

	
	
	FDL_low
	-
	790
	-50
	1
	

	28
	E-UTRA Band 2, 3, 5, 7, 8, 18, 19, 25, 26, 27, 31, 34, 38, 41
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1, 4, 10, 22, 42, 43
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 11, 21
	FDL_low
	-
	FDL_high
	-50
	1
	19, 24

	
	E-UTRA Band 1
	FDL_low
	-
	FDL_high
	-50
	1
	19, 25

	
	Frequency range
	758
	-
	773
	-32
	1
	15

	
	Frequency range
	773
	-
	803
	-50
	1
	

	
	Frequency range
	662
	-
	694
	-26.2
	6
	15

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 19

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	

	30
	E-UTRA Band 2, 4, 5, 7, 10, 12, 13, 14, 17, 23, 24, 25, 26, 27, 29, 30, 38, 41
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range 
	2200
	-
	2288 
	-40
	1
	15, 31

	
	Frequency range
	2288
	-
	2292
	-37
	1
	15, 31

	
	Frequency range
	2292
	-
	2296
	-31
	1
	15, 31

	
	Frequency range
	2296
	-
	2300
	-25
	1
	15, 31

	
	Frequency range
	2320
	-
	2324
	-25
	1
	15, 31

	
	Frequency range
	2324
	-
	2328
	-31
	1
	15, 31

	
	Frequency range
	2328
	-
	2332
	-37
	1
	15, 31

	
	Frequency range
	2332
	-
	2395
	-40
	1
	15, 31

	31
	E-UTRA Band 1, 5, 7, 8, 26, 27, 28, 38, 42
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low
	-
	FDL_high
	-50
	1
	2

	…
	
	
	
	
	
	
	

	33
	E-UTRA Band 1, 7, 8, 20, 22, 34, 38, 39, 40, 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	5

	
	E-UTRA Band 3
	FDL_low 
	- 
	FDL_high
	-50
	1
	15

	34
	E-UTRA Band 1, 3, 7, 8, 11, 18, 19, 20, 21, 22, 26, 28, 33, 38,39, 40, 41, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	5

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	8

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	5

	35
	
	
	
	
	
	
	

	36
	
	
	
	
	
	
	

	37
	
	
	-
	
	
	
	

	38
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13, 14, 17, 20, 22, 27, 28, 29, 30, 31, 33, 34, 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	2620
	- 
	2645
	-15.5
	5
	15, 22, 26

	
	Frequency range
	2645
	-
	2690
	-40
	1
	15, 22

	39
	E-UTRA Band 22, 34, 40, 41, 42, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	40
	E-UTRA Band 1, 3, 5, 22, 26, 27, 33, 34, 39, 41, 42, 43, 44 
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	41
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13 , 14, 17, 23, 24, 25, 26, 27, 28, 29, 30, 34, 39, 40, 42, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 9, 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	30

	
	Frequency range
	1839.9
	
	1879.9
	-50
	1
	30

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	8, 30

	42
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 20, 25, 26, 27, 28, 31, 33, 34, 38, 40, 41, 44


	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	3

	43
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 20, 25, 26, 27, 28, 33, 34, 38, 40
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA Band 42
	FDL_low 
	- 
	FDL_high
	-50
	1
	3

	
	E-UTRA Band 22
	FDL_low 
	- 
	FDL_high
	[-50]
	[1]
	3

	44
	E-UTRA Band 3, 5, 8, 34, 39, 41
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 1, 40, 42
	FDL_low
	-
	FDL_high
	
	-50
	2

	NOTE 1:
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 2nd, 3rd or 4th harmonic totally or partially overlaps the measurement bandwidth (MBW).

NOTE 3:
To meet these requirements some restriction will be needed for either the operating band or protected band

NOTE 4:
N/A

NOTE 5:
For non synchronised TDD operation to meet these requirements some restriction will be needed for either the operating band or protected band

NOTE 6:
Applicable when NS_05 in section 6.6.3.3.1 is signalled by the network.

NOTE 7:
Applicable when co-existence with PHS system operating in 1884.5
-1919.6MHz. 

NOTE 8:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.

NOTE 9:
Applicable when NS_08 in subclause 6.6.3.3.3 is signalled by the network

NOTE 10:
Applicable when NS_09 in subclause 6.6.3.3.4 is signalled by the network

NOTE 11:
Whether the applicable frequency range should be 793-805MHz instead of 799-805MHz is TBD 

NOTE 12:
The emissions measurement shall be sufficiently power averaged to ensure a standard deviation < 0.5 dB 

NOTE 13:
This requirement applies for 5, 10, 15 and 20 MHz E-UTRA channel bandwidth allocated within 1744.9MHz and 1784.9MHz.
NOTE 14:
To meet this requirement NS_11 value shall be signalled when operating in 2000-2020 MHz

NOTE 15:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.

NOTE 16:
Applicable when NS_16 in subclause 6.6.3.3.9 is signalled by the network.

NOTE 17:
N/A

NOTE 18:
N/A
NOTE 19:
Applicable when the assigned E-UTRA carrier is confined within 718 MHz and 748 MHz and when the channel bandwidth used is 5 or 10 MHz.

NOTE 20:
Applicable when NS_15 in subclause 6.6.3.3.8 is signalled by the network.

NOTE 21:
This requirement is applicable for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range 2560.5 - 2562.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 2552 - 2560 MHz. No other restrictions apply for carriers with bandwidths confined in 2500-2570 MHz.

NOTE 22:
This requirement is applicable for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range 2605.5 - 2607.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 2597 – 2605 MHz. No other restrictions apply for carriers with bandwidths confined in 2570-2615 MHz. For assigned carriers with bandwidths overlapping the frequency range 2615-2620 MHz the requirements apply with the maximum output power configured to +20 dBm in the IE P-Max.

NOTE 23
For carriers of 5 MHz channel bandwidth with carrier center frequencies (Fc) in the range 902.5MHz ≤ Fc < 907.5 MHz, the requirement applies for uplink transmission bandwidths less than or equal to 20 RB. No restrictions apply in the range 907.5 MHz ≤ Fc ≤ 912.5 MHz. For carriers of 10 MHz channel bandwidth, the requirement only applies for Fc = 910 MHz and uplink transmission bandwidths less than or equal to 32 RB with RBstart > 3.
NOTE 24:
As exceptions, measurements with a level up to the applicable requirement of -38 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 2nd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 2nd harmonic totally or partially overlaps the measurement bandwidth (MBW).

NOTE 25:
As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).

NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.

NOTE 27:
This requirement is applicable for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 1930 - 1938 MHz. This requirement is applicable without any other uplink transmission bandwidth restriction for channel bandwidths within the range 1920 - 1980 MHz.

NOTE 28:
Applicable when NS_20 is signalled by the network.

NOTE 29:
The measurement bandwidth is 1% of the applicable E-UTRA channel bandwidth (Table 5.6-1).

NOTE 30: This requirement applies when the E-UTRA carrier is confined within 2545-2575 MHz and the channel bandwidth is 10 or 20 MHz

NOTE 31:
Applicable when NS_21 is signalled by the network.


To define the protected band lists for inter-region issues, we used option 5 in [6].
· Option5) Choose a subset of protected frequency ranges/bands to protect based on spectrum allocations in the countries where the two bands are deployed

For the B1+B5, B3+B5 CA combinations, the deployed operating bands in Asia and South America are summarized in table 5.2-3.
Table 5.2-3: Deployed operating bands in Asia and South America

	Operating bands
	Band 1
	Band 3
	Band 5
	Band 7
	Band8
	Band26
	Band27
	Band28
	Band38
	Band40
	Band42

	                 Bandwidths 

Country
	2100MHz
	1800MHz
	850MHz
	2600MHz
	900MHz
	Upper

850MHz
	Lower

 850MHz
	700MHz
	2600MHz
	2300MHz
	3500MHz

	South Korea 
	X
	X
	X
	X
	X
	X
	
	X
	
	X
	

	Australia 
	X
	X
	X
	
	X
	F
	F
	X
	
	
	

	Brazil 
	X
	X
	X
	X
	X
	F
	F
	F
	X
	
	X

	Costa Rica 
	X
	X
	X
	
	
	
	
	
	
	
	

	Hong Kong 
	X
	X
	X
	
	X
	
	
	
	
	
	

	Israel 
	X
	X
	X
	
	
	F
	F
	
	
	
	

	New Zealand 
	X
	X
	X
	
	X
	F
	F
	F
	
	
	

	Note: X means the operating band deployed in the country, F means the operating band could be deployed in the country in the future.


For the B4+B7 CA combinations, the deployed operating bands in South America are summarized in table 5.2-4.
Table 5.2-4 Deployed operating bands in North/South America

	Operating bands
	Band 2
	Band 4
	Band 5
	Band 7
	Band10
	Band12
	Band13
	Band14
	Band17
	Band27
	Band28
	Band29
	Band38
	Band42

	                 Bandwidths 

Country
	1900

MHz
	2100

MHz
	850

MHz
	2600

MHz
	2100

MHz
	Lower

700MHz
	Mid

700MHz
	Upper

700MHz
	Lower

700MHz
	800

MHz
	
	
	2600

MHz
	3500

MHz

	Canada 
	X
	X
	X
	X
	F
	X
	X
	X
	X
	
	
	X
	X
	

	Mexico
	X
	X
	X
	F
	F
	
	
	
	
	X
	F
	
	F
	X

	Chile
	X
	X
	X
	X
	F
	
	
	
	
	X
	F
	
	X
	

	Colombia 
	X
	X
	X
	X
	F
	
	
	
	
	X
	F
	
	X
	

	Argentina
	X
	X
	X
	X
	F
	
	
	
	
	X
	F
	
	X
	X

	Note: X means the operating band deployed in the country, F means the operating band could be deployed in the country in the future.


From the table5.2-3 and 5.2-4, we can define the protect band lists for 1UL coexistence requirements as shown in table 5.2-2.
For the 2ULs inter-band CA UE, same approach to define the protected band lists can be applied.

A general harmonics and IMD coexistence analysis table for inter-band CA with 2UL is given in table 5.2.1-1. For UE-UE coexistence, it is sufficient to consider only up to 3rd order intermodulation.

Table 5.2.1-1: Band x and Band y UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	
	
	
	

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	
	

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	
	

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	
	

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	
	

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	
	


When 2ULs inter-band CA UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 5.2.1-2 is given which is for the general IMD/harmonics analysis to coexist with ISM bands and GNSS system. From this table, the harmonics and IMD issues can be summarized.
Table 5.2.1-2: Table for general IMD/Harmonics analysis to protect ISM bands and GNSS

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	
	
	

	Galileo
	1559
	-
	1591
	
	
	

	GLONASS
	1591
	-
	1610
	
	
	

	GPS
	1563
	-
	1587
	
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	
	US/Europe
	

	
	2400
	-
	2494
	
	Asia
	

	ISM band
 (5GHz)
	5150
	-
	5925
	
	US
	

	
	5150
	-
	5350
	
	Europe
	

	
	5470
	-
	5725
	
	
	

	
	5150
	-
	5825
	
	Asia
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5.2.5

Transmit power

5.2.5.1 UE maximum output power for 2UL inter-band CA
For 2UL inter-band CA, considering SAR requirement, current power class for each UE should be maintained. UE maximum output power shall be measured over all component carriers from different bands. If each band has separate antenna connectors, maximum output power is measured as the sum of maximum output power at each UE antenna connector.

For 2UL inter-band CA, multiple transmitters with one for each band are assumed. Considering lower tolerance is impacted by the number of transmitters rather than the number of antenna connectors, the lower tolerance of maximum output power for dual uplink inter-band CA shall also be relaxed due to multiple transmitters. This is very similar to the case of UL-MIMO. The tolerance value for 2UL inter-band CA could refer to UL-MIMO considering both are two transmitters sharing the maximum output power. For a certain band combination, if the lower tolerance is different for the two constituent bands, the tolerance is FFS. 
Table 5.2.5.1-1: CA UE Power Class with dual uplink

	E-UTRA CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_1A-5A
	
	
	
	
	23
	+2/-3
	
	

	CA_3A-20A
	
	
	
	
	23
	 +2/-32
	
	

	CA_1A-19A
	
	
	
	
	23
	+2/-3
	
	

	CA_3A-8A
	
	
	
	
	23
	 +2/-32
	
	

	CA_4A-12A
	
	
	
	
	23
	 +2/-32
	
	

	CA_4A-17A
	
	
	
	
	23
	+2/-3
	
	

	CA_1A-7A
	
	
	
	
	23
	 +2/-32
	
	

	CA_3A-7A
	
	
	
	
	23
	 +2/-32
	
	

	CA_4A-7A
	
	
	
	
	23
	 +2/-32
	
	

	CA_5A-12A
	
	
	
	
	23
	 +2/-32
	
	

	CA_5A-17A
	
	
	
	
	23
	+2/-3
	
	

	CA_3A-5A
	
	
	
	
	23
	 +2/-32
	
	

	CA_7A-20A
	
	
	
	
	23
	 +2/-32
	
	

	CA_1A-21A
	
	
	
	
	23
	+2/-3
	
	

	NOTE 1:
Void
NOTE 2:
2 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

NOTE 3:
PPowerClass is the maximum UE power specified without taking into account the tolerance

NOTE 4: 
For inter-band carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).


5.2.6

Output power dynamics

5.2.6.1

Minimum output power

For dual ul interband CA UE the minimum output power requirements is set to -40 dBm per transmitted carrier / MBW when the power in both UL carriers is set to a minimum output power level.
This can be specified by adding following highlighted text into 36.101

6.3.2A

UE Minimum output power for CA

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands the minimum controlled output power of the UE is defined as the transmit power of the UE per carrier, when the transmit power on both carriers is set to a minimum value.
For intra-band contiguous carrier aggregation, the minimum controlled output power of the UE is defined as the transmit power of the UE per component carrier, i.e., the power in the channel bandwidth of each component carrier for all transmit bandwidth configurations (resource blocks), when the power on both component carriers are set to a minimum value.
6.3.2A.1
Minimum requirement for CA

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands the minimum output power requirement is defined per carrier and the requirement is specified in subclause 6.3.2.1.
For intra-band contiguous carrier aggregation the minimum output power is defined as the mean power in one sub-frame (1ms). The minimum output power shall not exceed the values specified in Table 6.3.2A.1-1. 
Table 6.3.2A.1-1: Minimum output power for intra-band contiguous CA UE
	
	CC Channel bandwidth / Minimum output power / Measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Minimum output power
	-40 dBm

	Measurement bandwidth
	
	
	
	9.0 MHz
	13.5 MHz
	18 MHz


5.2.6.2

Transmit OFF power

For dual ul interband CA UE the Transmit OFF power requirements is set to -50 dBm per transmitted carrier / MBW when the power on both UL carriers is set to the transmit OFF power level.
This can be specified by adding following highlighted text into 36.101

6.3.3A

UE Transmit OFF power for CA

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands the transmit OFF power of the UE is defined as the transmit power of the UE per carrier, when the transmit power on both carriers is set to transmit OFF power value.
For intra-band contiguous carrier aggregation, transmit OFF power is defined as the mean power per component carrier when the transmitter is OFF on both component carriers. The transmitter is considered to be OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During measurements gaps, the UE is not considered to be OFF.

6.3.3A.1
Minimum requirement for CA

For inter-band carrier aggregation with uplink assigned to two E-UTRA bands the transmit OFF power requirement is defined per carrier and the requirement is specified in subclause 6.3.2.1.
For intra-band contiguous carrier aggregation the transmit OFF power is defined as the mean power in a duration of at least one sub-frame (1ms) excluding any transient periods. The transmit OFF power shall not exceed the values specified in Table 6.3.3A.1-1. 
Table 6.3.3A.1-1: Transmit OFF power for intra-band contiguous CA UE
	
	Channel bandwidth / Transmit OFF power / Measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	Transmit OFF power
	-50 dBm

	Measurement bandwidth
	
	
	
	9.0 MHz
	13.5 MHz
	18 MHz


5.2.6.3

ON/OFF time mask
For intra-band contiguous carrier aggregation, the general output power ON/OFF time mask specified in subclause 6.3.4.1 is applicable for each component carrier during the ON power period and the transient periods. The OFF period as specified in subclause 6.3.4.1 shall only be applicable for each component carrier when all the component carriers are OFF. Dual uplink inter-band CA shall follow the same way to define ON/OFF time mask due to the sharing antenna connector between the two bands.
This can be specified by adding following highlighted text into 36.101.

6.3.4A
ON/OFF time mask for CA
For inter-band carrier aggregation with uplink assigned to two E-UTRA bands, the general output power ON/OFF time mask specified in subclause 6.3.4.1 is applicable for each component carrier during the ON power period and the transient periods. The OFF period as specified in subclause 6.3.4.1 shall only be applicable for each component carrier when all the component carriers are OFF.
For intra-band contiguous carrier aggregation, the general output power ON/OFF time mask specified in subclause 6.3.4.1 is applicable for each component carrier during the ON power period and the transient periods. The OFF period as specified in subclause 6.3.4.1 shall only be applicable for each component carrier when all the component carriers are OFF.
5.2.6.4

Power Control

5.2.6.4.1 Absolute power tolerance
For dual uplink inter-band carrier aggregation, the absolute power control tolerance is specified on each component carrier exceed the minimum output power as defined in subclause 6.3.2A and the total power is limited by maximum output power as defined in subclause 6.2.2A. The requirements defined in Table 6.3.5.1.1-1 shall apply on each component carrier with both component carriers active. The requirements can be tested by time aligning any transmission gaps on both the component carriers.
5.2. 6.4.2 Relative power tolerance
For dual uplink inter-band carrier aggregation, the relative power tolerance is specified on each component carrier exceed the minimum output power as defined in subclause 6.3.2A and the total power is limited by PUMAX as defined in subclause 6.2.5A. The requirements shall apply on each component carrier with both component carriers active. The UE transmitter shall have the capability of changing the output power independently on all component carriers in the uplink and:
a)
the requirements for all combinations of PUSCH and PUCCH transitions per component carrier is given in Table 6.3.5.2.1-1.

b)
for SRS the requirements for combinations of PUSCH/PUCCH and SRS transitions between subframes given in Table 6.3.5.2.1-1 apply per component carrier when the target and reference subframes are configured for either simultaneous SRS or simultaneous PUSCH.

c)
for RACH the requirements apply for the primary cell and are given in Table 6.3.5.2.1-1.
5.2. 6.4.3 Aggregate power control tolerance
For dual uplink inter-band carrier aggregation, the aggregate power tolerance is specified on each component carrier exceed the minimum output power as defined in subclause 6.3.2A and the total power is limited by maximum output power as defined in subclause 6.2.2A. The requirements defined in Table 6.3.5.3.1-1 shall apply on each component carrier with both component carriers active. The requirements can be tested by time aligning any transmission gaps on both the component carriers.
5.2.7
Transmit signal quality and intermodulation
Since each band is expected to have its own transmitter for 2UL inter-band CA, transmit signal quality and transmit intermodulation requirement shall not be affected by the carrier from different band. To guarantee existing RF performance, these two requirements shall be kept unchanged for each band in 2UL inter-band CA. The requirements shall apply on each component carrier with both component carriers active.
5.2.8

Output RF spectrum emissions
For 2UL inter-band CA, multiple carriers from different band transmit through a common antenna simultaneously, which means the spurious emission application range should exclude out-of-band emission frequency range and channel frequency range of all carriers. The figure below illustrates the spectrum emissions application range for 2UL inter-band CA.
For occupied bandwidth, SEM, ACLR and general spurious emission requirement, existing requirement for each carrier could also be reused for 2UL inter-band CA. The requirements shall apply on each component carrier with both component carriers active. 

[image: image1]
Figure 5.2.8-1: Transmitter RF spectrum for inter-band CA 2UL
5.2.8.1

Dual Uplink CA UE Coexistence requirements
For inter-band carrier aggregation with the uplink assigned to two E-UTRA bands the requirements in Table 5.2.8.1-1 applies for CA_1A-5A UE as an example. 
NOTE: The requirements in 2 UL inter-band CA UE to UE co-existence table could be verified by measuring spurious emissions [at least] at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in 2 UL inter-band CA UE to UE co-existence table would be considered to be verified by the measurements verifying the 1 UL inter-band CA UE to UE co-existence requirements.
Table 5.2.8.1-1: Requirements
	E-UTRA CA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Note

	CA_1A-5A
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19,  21, 22, 28, 31, 38, 40,  42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	E-UTRA band 3,34
	FDL_low 
	- 
	FDL_high
	-50
	1
	15 

	
	E-UTRA band 26
	FDL_low 
	- 
	FDL_high
	-27
	1
	

	
	E-UTRA band 41
	FDL_low 
	- 
	FDL_high
	-50
	1
	2

	
	Frequency range
	1880
	-
	1895
	-40
	1
	15,27

	
	Frequency range
	1895
	-
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1900
	-
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	-
	1920
	+1.6
	5
	15, 26, 27

	
	Frequency range 
	1884.5
	-
	1915.7
	-41
	0.3
	6, 8, 15

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	15

	NOTE 1:
FDL_low and FDL_high refer to each E-UTRA frequency band specified in Table 5.5-1

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th [or 5th] harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 2nd, 3rd or 4th harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 6:
Applicable when NS_05 in section 6.6.3.3.1 is signalled by the network.
NOTE 8:
Applicable when co-existence with PHS system operating in 1884.5 -1915.7MHz.
NOTE 15:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.

NOTE 27:
This requirement is applicable for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 1930 - 1938 MHz. This requirement is applicable without any other uplink transmission bandwidth restriction for channel bandwidths within the range 1920 - 1980 MHz.
NOTE XX:   CA 1A-5A UE does not need to provide protection for Band 20 and 27 beyond the SEM limits.


<End of TP>
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