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1. Introduction

The new Rel.15 basket xDL/2UL CA WI proposal including support of Band 3, Band 3, Band 7, Band 7 and Band 8 5DL paired with Band 3 and Band 7, Band 3 and Band 8, Band 7 and Band 8 2UL CA combinations was approved during RAN#77[1]. In this contribution, we provide the text proposal including coexistence studies for this combination.
2. References

[1]
RP-171608,
Revised WID: LTE Advanced inter-band CA rel-15 for xDL/2UL with x=3,4,5, 
LG Electronics Inc, RAN#77
3. Text proposal to 36.715-00-02

6.x
LTE Advanced Carrier Aggregation: Band 3 and Band 3 and Band 7 and Band 7 and Band 8 with 2 ULs

6.x.1
List of specific combination issues
6.x.1.1
Channel bandwidths per operating band for CA

Table 6.x.1.1-1: CA configurations under study

	E-UTRA CA Configuration
	Uplink CA configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_3A-3A-7A-7A-8A
	CA_3A-7A or CA_3A-8A or CA_7A-8A
	3
	See CA_3A-3A BCS0 in Table 6.x.1.1-2
	90
	0

	
	
	7
	See CA_7A-7A BCS1 in Table 6.x.1.1-3
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	

	
	
	3
	See CA_3A-3A BCS1 in Table 6.x.1.1-2
	70
	1

	
	
	7
	See CA_7A-7A BCS2 in Table 6.x.1.1-3 
	
	

	
	
	8
	
	
	Yes
	Yes
	
	
	
	


Table 6.x.1.1-2: E-UTRA CA_3A-3A configurations and bandwidth combination sets for intra-band CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_3A-3A
	-
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	0

	
	
	5, 10
	5, 10, 15, 20
	
	
	30
	1


Table 6.x.1.1-3: E-UTRA CA_7A-7A configurations and bandwidth combination sets for intra-band CA
	
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRACA configuration
	Uplink CA configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_7A-7A
	-
	5
	15
	
	
	40
	0

	
	
	10
	10, 15
	
	
	
	

	
	
	15
	15, 20
	
	
	
	

	
	
	20
	20
	
	
	
	

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	40
	1

	
	
	5, 10, 15, 20
	5, 10
	
	
	30
	2

	
	
	10, 15, 20
	10, 15, 20
	
	
	40
	3


6.x.1.2
Co-existence studies for LTE-A UL CA_3A-7A and DL CA_3A-3A-7A-7A-8A

For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.x.1.2-1
Table 6.x.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	7500
	7710

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

	IMD frequency limits (MHz)
	715
	860
	4210
	4355

	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)
	850
	1070
	3215
	3430

	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)
	5920
	6140
	6710
	6925

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	2560
	2855
	5715
	6000

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7630
	7925
	9210
	9495

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1720
	1430
	8420
	8710

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	8570
	8215
	4640
	4270

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	11710
	12065
	9340
	9710

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	4290
	3930
	355
	10

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	10920
	11280
	10130
	10495


The 3rd IMD falls into the own Rx band 8. But this impact is already covered in 2UL/3DL CA_3A-7A-8A. So there is no further self-interference issue.
The 4th IMD falls into the own Rx band 7. But this impact is already covered in 2UL/2DL CA_3A-7A. So there is no further self-interference issue.
6.x.1.3
Co-existence studies for LTE-A UL CA_3A-8A and DL CA_3A-3A-7A-7A-8A

For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.x.1.3-1
Table 6.x.1.3-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	1710
	1785

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

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	3420
	3570

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

	3rd harmonics frequency limits (MHz)
	2640
	2745
	5130
	5355

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

	IMD frequency limits (MHz)
	795
	905
	2590
	2700

	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)
	25
	120
	2505
	2690

	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)
	3470
	3615
	4300
	4485

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	855
	1035
	4215
	4475

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4350
	4530
	6010
	6270

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	1810
	1590
	5180
	5400

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	6260
	5925
	1950
	1735

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	7720
	8055
	5230
	5445

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3595
	3300
	675
	930

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	6890
	7185
	6060
	6315


The 2nd harmonics of Band 8, 4th & 5th IMDs fall into the own Rx frequency of Band 3. And also the 4th & 5th IMDs fall into the own Rx frequency of Band 8. But this impact is already covered in 2UL/2DL CA_3A-8A. 
The 3rd harmonics of Band 8 and 2nd &3rd IMDs will interfere own Rx frequency of Band 7. And this impact is already covered in 2UL/3DL CA_3A-7A-8A.So there is no further self-interference issue.
6.x.1.4
Co-existence studies for LTE-A UL CA_7A-8A and DL CA_3A-3A-7A-7A-8A

For 2UL / 5DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.x.1.4-1
Table 6.x.1.4-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	2640
	2745
	7500
	7710

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

	IMD frequency limits (MHz)
	1585
	1690
	3380
	3485

	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)
	810
	670
	4085
	4260

	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)
	4260
	4400
	5880
	6055

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	70
	245
	6585
	6830

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	5140
	5315
	8380
	8625

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	3380
	3170
	6760
	6970

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	9400
	9085
	1160
	950

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	10880
	11195
	6020
	6230

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	5950
	5670
	2255
	2500

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	9260
	9540
	7640
	7885


The 3nd harmonics of Band 8 fall into the own Rx frequency of Band 7. But this impact is already covered in 2DL/1UL CA_7A-8A.
The 5th IMD fall into the own Rx frequency of Band 8. However this impact is already covered in 2DL/2UL CA_7A-8A. Hence there is no further self-interference issue.
6.x.1.5
MSD
When uplink CA configurations CA_3A-7A is paired with downlink CA configuration CA_3A-3A-7A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the Band 8 and Band 7.
When uplink CA configurations CA_3A-8A is paired with downlink CA configuration CA_3A-3A-7A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the Band 3, Band 7 and Band 8.

And also when uplink CA configurations CA_7A-8A is paired with downlink CA configuration CA_3A-3A-7A-7A-8A there are interference components from 2 uplink operation which would interfere the downlink of the Band 8.

However, these impacts are already covered in the fallback combinations as mentioned in the previous section; no further MSD analysis is needed.
6.x.1.6
∆TIB and ∆RIB values

<End of Text Proposal>
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