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1. Introduction

In RAN #78, revised basket work item on LTE advanced inter-band carrier aggregation of band 1, band 3, band 7 and band 7 and band 26 had been approved [1]. This contribution presents the text proposal on operating band, channel bandwidth of 5DL/2UL CA_1A-3A-7A-7A-26A.
2. References
[1]   RP-172263 “Revised WID on LTE-A inter-band xDL/2UL CA with x=3, 4, 5”, LG Electronics, 3GPP RAN#78
(Continued on next page)
Text Proposal for TR36.715-00-02 (based on v0.3.0)
----- Start of TP -----
8.X
LTE Advanced Carrier Aggregation: Band 1 and Band 3 and Band 7 and Band 7 and Band 26 with 2 ULs
8.X.1
List of specific combination issues
8.X.1.1
Channel bandwidths per operating band for CA

Table 8.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_1A-3A-7A-7A-26A
	CA_1A-3A

CA_1A-7A
CA_1A-26A
CA_3A-7A

CA_3A-26A
CA_7A-26A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	95
	0

	
	
	3
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	7
	See CA_7A-7A bandwidth combination set 3 in table 5.6A.1-3 of TS 36.101
	
	

	
	
	7
	
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	


8.X.1.2
Co-existence studies for LTE-A UL CA_1A-7A and DL CA_1A-3A-7A-7A-26A
For 2UL / 5DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 8.X.1.2-1
Table 8.X.1.2-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1920
	1980
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	3840
	3960
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	5760
	5940
	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)
	520
	650
	4420
	4550

	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)
	1270
	1460
	3020
	3220

	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)
	6340
	6530
	6920
	7120

	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)
	3190
	3440
	5520
	5790

	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)
	8260
	8510
	9420
	9690

	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)
	1300
	1040
	8840
	9100

	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)
	8360
	8020
	5420
	5110

	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)
	11920
	12260
	10180
	10490

	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)
	3870
	3540
	940
	620

	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)
	11340
	11670
	10760
	11080


IMD5 of CA_1A-7A may fall into band 26 receiving band. In addition, 3rd harmonics of band 7 may fall into Rx frequency of bands 46 and 47 and 2nd and 3rd order IMD may also fall into Rx freeuencies of bands 32, 45, 50, 51, 71, 75 and 76.
8.X.1.3
Co-existence studies for LTE-A UL CA_3A-7A and DL CA_1A-3A-7A-7A-26A
For 2UL / 5DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 8.X.1.3-1
Table 8.X.1.3-1: 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


IMD3 of CA_3A-7A may fall into band 26 receiving band. In addition, 2nd harmonics of band 3 may fall into Rx frequency of bands 22, 42, 48 and 49 and 2nd, 3rd order IMD may also fall into Rx frequencies of bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 29, 42, 46, 47, 67 and 68.
8.X.1.4
Co-existence studies for LTE-A UL CA_3A-26A and DL CA_1A-3A-7A-7A-26A
For 2UL / 5DL own receiver desensitization study 5th order intermodulation product was calculated and presented in Table 8.X.1.4-1
Table 8.X.1.4-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	824
	839
	1710
	1785

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

	2nd harmonics frequency limits (MHz) 
	1648
	1678
	3420
	3570

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

	3rd harmonics frequency limits (MHz)
	2472
	2517
	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)
	871
	961
	2534
	2746

	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)
	137
	32
	2581
	2746

	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)
	3358
	3463
	4244
	4409

	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)
	687
	807
	4291
	4531

	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)
	4182
	4302
	5954
	6194

	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)
	1922
	1742
	5068
	5248

	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)
	6316
	6001
	1646
	1511

	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)
	7664
	7979
	5006
	5141

	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)
	3707
	3452
	903
	1098

	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)
	6778
	7033
	5892
	6087


IMD2 of CA_3A-26A may fall into band 7 receiving band. In addition, 2nd harmonics of band 3 may fall into Rx frequency of bands 42, 48 and 49 and 3rd harmonics of band 3 may fall into Rx frequency of band 46 and 3rd harmonics of band 26 may fall into Rx frequency of band 41. 2nd, 3rd order IMD may also fall into Rx frequencies of bands 5, 6, 7, 8, 18, 19, 26, 27, 38, 41, 42 and 69.
8.X.1.5
Co-existence studies for LTE-A UL CA_7A-26A and DL CA_1A-3A-7A-7A-26A
Table 8.X.1.5-1 lists B7+B26 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 
Table 8.X.1.5-1: Harmonic and IMD analysis

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	814
	849  
	2500
	2570

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

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	5000
	5140

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

	3rd harmonics frequency limits (MHz)
	2442
	2547
	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)
	1651
	1756
	3314
	3419

	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)
	802
	942
	4151
	4326

	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)
	4128
	4268
	5814
	5989

	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)
	128
	47
	6651
	6896

	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)
	4942
	5117
	8314
	8559

	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)
	3512
	3302
	6628
	6838

	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)
	9466
	9151
	896
	686

	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)
	10814
	11129
	5756
	5966

	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)
	6082
	5802
	2453
	2698

	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)
	9128
	9408
	7442
	7687


IMD3 and IMD5 of CA_7A-26A may fall into band 26 receiving band and IMD5 of CA_7A-26A may fall into band 7 receiving band. In addition, 3rd harmonics of band 26 may fall into Rx frequency of band 43 and 2nd and 3rd order IMD may also fall into Rx freeuencies of bands 5, 6, 8, 12, 13, 14, 17, 18, 19, 20, 26, 27, 28, 38, 41 and 44.
8.X.1.6
MSD
 When uplink CA configurations CA_1A-7A, CA_3A-7A, CA_3A-26A and CA_7A-26A are paired with downlink CA configuration CA_1A-3A-7A-7A-26A there are self-interference problems from 2 uplink operation which would interfere the downlink of the bands 7 and 26. In addition, uplink CA configuration CA_1A-3A was already captured in Table 7.3.1A-0bA in TS 36.101.
Based on the agreed self-desense analysis paper and related proposed contributions, the merged MSD level was provided from interested companies as below Table 7.X.1.6-1.

Table 8.X.1.6-1: MSD values provided by companies
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW

(MHz)
	MSD 
(dB)
	Duplex mode
	Comment

	CA_1A-3A-7A-7A-26A
	1
	1965
	5
	25
	2155
	5
	N/A
	FDD-FDD
	N/A

	
	7
	2510
	10
	50
	2630
	10
	N/A
	
	N/A

	
	26
	830
	5
	50
	875
	5
	3.5
	
	IMD5

	
	7
	2556
	5
	25
	2676
	5
	N/A
	FDD-FDD
	N/A

	
	26
	837
	5
	25
	882
	5
	16.0
	
	IMD3

	
	7
	2567.5
	5
	25
	2687.5
	5
	2.5
	FDD-FDD
	IMD5

	
	26
	816.5
	5
	25
	861.5
	5
	N/A
	
	N/A

	
	3
	1720
	5
	25
	1815
	5
	N/A
	FDD-FDD
	N/A

	
	7
	2560
	10
	50
	2680
	10
	N/A
	
	N/A

	
	26
	835
	5
	25
	880
	5
	17.5
	
	IMD3

	
	3
	1780
	5
	25
	1875
	5
	N/A
	FDD-FDD
	N/A

	
	26
	845
	5
	25
	890
	5
	N/A
	
	N/A

	
	7
	2505
	10
	50
	2625
	10
	29.0
	
	IMD21

	
	7
	2556
	5
	25
	2676
	5
	N/A
	FDD-FDD
	N/A

	
	26
	837
	5
	25
	882
	5
	16.0
	
	IMD3

	
	7
	2567.5
	5
	25
	2687.5
	5
	2.5
	FDD-FDD
	IMD5

	
	26
	816.5
	5
	25
	861.5
	5
	N/A
	
	N/A

	NOTE 1:
This band is subject to IMD3 also which MSD is not specified.


8.X.1.7
∆TIB and ∆RIB values

∆TIB and ∆RIB can be used in below table 8.X.1.7-1 and 8.X.1.7-2:
Table 8.X.1.7-1: ΔTIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-3A-7A-7A-26A
	1
	0.6

	
	3
	0.6

	
	7
	0.6

	
	26
	0.3


Table 8.X.1.7-2: ΔRIB,c 
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_1A-3A-7A-7A-26A
	1
	0

	
	3
	0

	
	7
	0

	
	26
	0


----- End of TP -----
