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Introduction
The purpose of this document is to introduce co-existence studies and MSD analysis results [1] of LTE inter-band carrier aggregation 3 bands DL with 2 bands UL combinations for TR 36.716-03-0.
Text Proposal
<Start of TP>
----- Unchanged sections omitted -----
[bookmark: _Toc455145117][bookmark: _Toc455145650][bookmark: _Toc455145845][bookmark: _Toc468803327][bookmark: _Toc476751276][bookmark: _Toc496637838]6.x LTE-A inter-band CA: Band 2 and Band 4 and Band 13 DL with 2 bands UL
6.x.1	List of specific combination issues
6.x.1.1	Channel bandwidth per operating band for CA
Table 6.x.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	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_2A-4A-13A

	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	CA_4A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	13
	
	
	Yes
	Yes
	
	
	
	



6.x.1.2	Co-existence studies for LTE-A inter-band CA 3 bands DL CA_2A-4A-13A and 
2 bands UL
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.x.1.2-1 and Table 6.x.1.2-2.
Table 6.x.1.2-1: Co-existence study for DL CA_2A-4A-13A with UL CA_2A-13A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	777
	787

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1554
	1574

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2331
	5550

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

	IMD frequency limits (MHz)
	1133
	1063
	2627
	2697

	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)
	2913
	3043
	356
	276

	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)
	4477
	4607
	3404
	3484

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	4763
	4953
	421
	511

	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)
	6327
	6517
	4181
	4271

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	2126
	2266
	5254
	5394

	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)
	1298
	1198
	6863
	6613

	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)
	4958
	5058
	8177
	8427

	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)
	1339
	1489
	4176
	3976

	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)
	6031
	6181
	7104
	7304







Table 6.x.1.2-2: Co-existence study for DL CA_2A-4A-13A with UL CA_4A-13A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1710
	1755
	777
	787

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

	2nd harmonics frequency limits (MHz)
	3420
	3510
	1554
	1574

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

	3rd harmonics frequency limits (MHz)
	5130
	5265
	2331
	2361

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

	IMD frequency limits (MHz)
	978
	923
	2487
	2542

	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)
	2633
	2733
	201
	136

	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)
	4197
	4297
	3264
	3329

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	4343
	4488
	576
	651

	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)
	5907
	6052
	4041
	4116

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	1846
	1956
	4974
	5084

	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)
	1438
	1353
	6243
	6053

	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)
	4818
	4903
	7617
	7807

	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)
	1059
	1179
	3711
	3556

	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)
	5751
	5871
	6684
	6839




6.x.1.3	MSD
When uplink CA_2A_13A is paired with downlink CA_2A-4A-13A, the 4th order IMD product by band 2 and band 13 falls into the own Rx frequency band 4. 
When uplink CA_4A_13A is paired with downlink CA_2A-4A-13A, the 4th order IMD product by Band 4 and band 13 falls into its own Rx frequency band 2.
In Table 6.X.1.3-1, evaluated MSD values of 3 bands DL_CA_2A-4A-13A with 2 bands UL is shown.

Table 6.x.1.3-1: MSD summary for 2 bands UL with 3 bands DL CA_2A-4A-13A

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_2A-4A-13A
	CA_2A-13A
	2
	1855
	5
	25
	1935
	5
	N/A
	FDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	
	
	

	
	
	4
	1746
	5
	25
	2146
	5
	TBD
	
	

	
	CA_4A-13A
	4
	1750
	5
	25
	2150
	5
	N/A
	FDD
	IMD4

	
	
	13
	780
	5
	25
	749
	5
	
	
	

	
	
	2
	1860
	5
	25
	1940
	5
	TBD
	
	



6.x.1.4	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied. 
6.x LTE-A inter-band CA: Band 2 and Band 4 and Band 5 DL with 2 bands UL
6.x.1	List of specific combination issues
6.x.1.1	Channel bandwidth per operating band for CA
Table 6.x.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	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_2A-2A-4A-5A
	CA_2A-5A
	2
	See CA_2A-2A Bandwidth combination set 0 in Table 5.6A.1-3
	70
	0

	
	
	4
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	
	
	Yes
	Yes
	
	
	
	



6.x.1.2	Co-existence studies for LTE-A inter-band CA 3 bands DL CA_2A-4A-5A and 
2 bands UL
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.x.1.2-1.
Table 6.x.1.2-1: Co-existence study for DL CA_2A-4A-5A with UL CA_2A-5A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	824
	849

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1648
	1698

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2472
	2547

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

	IMD frequency limits (MHz)
	1086
	1001
	2674
	2759

	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)
	2851
	2996
	262
	152

	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)
	4524
	4669
	3498
	3608

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	4701
	4906
	562
	697

	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)
	6374
	6579
	4322
	4457

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	2002
	2172
	5348
	5518

	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)
	1546
	1386
	6816
	6551

	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)
	5146
	5306
	8224
	8489

	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)
	1153
	1348
	4082
	3852

	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)
	6172
	6367
	7198
	7428








6.x.1.3	MSD
When uplink CA_2A_5A is paired with downlink CA_2A-4A-5A, the 4th order IMD product by band 2 and band 5 falls into the own Rx frequency band 4. 
In Table 6.X.1.3-1, evaluated MSD value of 3 bands DL_CA_2A-4A-5A with 2 bands UL is shown.

Table 6.x.1.3-1: MSD summary for 2 bands UL with 3 bands DL CA_2A-4A-5A

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_2A-2A-4A-5A
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD4

	
	
	5
	834
	5
	25
	879
	5
	
	
	

	
	
	4
	1732
	5
	25
	2132
	5
	TBD
	
	



6.x.1.4	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.

6.x LTE-A inter-band CA: Band 2 and Band 5 and Band 66 DL with 2 bands UL
6.x.1	List of specific combination issues
6.x.1.1	Channel bandwidth per operating band for CA
Table 6.x.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	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_2A-2A-5A-66A-66A
	CA_2A-5A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3
	90
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66A-66A Bandwidth Combination Set 0 in Table 5.6A.1-3
	
	



6.x.1.2	Co-existence studies for LTE-A inter-band CA 3 bands DL CA_2A-5A-66A and 
2 bands UL
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.x.1.2-1.

Table 6.x.1.2-1: Co-existence study for DL CA_2A-5A-66A with UL CA_2A-5A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	824
	849

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1648
	1698

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2472
	2547

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

	IMD frequency limits (MHz)
	1086
	1001
	2674
	2759

	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)
	2851
	2996
	262
	152

	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)
	4524
	4669
	3498
	3608

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	4701
	4906
	562
	697

	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)
	6374
	6579
	4322
	4457

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	2002
	2172
	5348
	5518

	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)
	1546
	1386
	6816
	6551

	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)
	5146
	5306
	8224
	8489

	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)
	1153
	1348
	4082
	3852

	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)
	6172
	6367
	7198
	7428








6.x.1.3	MSD
When uplink CA_2A_5A is paired with downlink CA_2A-4A-66A, the 4th order IMD product by band 2 and band 5 falls into the own Rx frequency band 66. 
In Table 6.X.1.3-1, evaluated MSD value of 3 bands DL_CA_2A-5A-66A with 2 bands UL is shown.

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_2A-2A-5A-66A-66A
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD4

	
	
	5
	834
	5
	25
	879
	5
	
	
	

	
	
	66
	1712
	5
	25
	2132
	5
	TBD
	
	



6.x.1.4	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.

6.x LTE-A inter-band CA: Band 2 and Band 5 and Band 66 DL with 2 bands UL
6.x.1	List of specific combination issues
6.x.1.1	Channel bandwidth per operating band for CA
Table 6.x.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	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_2A-5B-66A-66A
	CA_2A-5A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	5
	See CA_5B Bandwidth Combination Set 0 in Table 5.6A.1-1
	80
	0

	
	
	66
	See CA_66A-66A Bandwidth Combination Set 0 in Table 5.6A.1-3
	
	



6.x.1.2	Co-existence studies for LTE-A inter-band CA 3 bands DL CA_2A-5B-66A and 
2 bands UL
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.x.1.2-1.
Table 6.x.1.2-1: Co-existence study for DL CA_2A-5B-66A with UL CA_2A-5A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	824
	849

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1648
	1698

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2472
	2547

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

	IMD frequency limits (MHz)
	1086
	1001
	2674
	2759

	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)
	2851
	2996
	262
	152

	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)
	4524
	4669
	3498
	3608

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	4701
	4906
	562
	697

	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)
	6374
	6579
	4322
	4457

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	2002
	2172
	5348
	5518

	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)
	1546
	1386
	6816
	6551

	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)
	5146
	5306
	8224
	8489

	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)
	1153
	1348
	4082
	3852

	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)
	6172
	6367
	7198
	7428








6.x.1.3	MSD
When uplink CA_2A_5A is paired with downlink CA_2A-5B-66A, the 4th order IMD product by band 2 and band 5 falls into the own Rx frequency band 66. 
In Table 6.X.1.3-1, evaluated MSD value of 3 bands DL_CA_2A-5B-66A with 2 bands UL is shown.

Table 6.x.1.3-1: MSD summary for 2 bands UL with 3 bands DL CA_2A-5B-66A

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_2A-5B-66A-66A
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD4

	
	
	5
	834
	5
	25
	879
	5
	
	
	

	
	
	66
	1712
	5
	25
	2132
	5
	TBD
	
	




6.x.1.4	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.

6.x LTE-A inter-band CA: Band 2 and Band 5 and Band 46 DL with 2 bands UL
6.x.1	List of specific combination issues
6.x.1.1	Channel bandwidth per operating band for CA
Table 6.x.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	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_2A-5A-46D
	CA_2A-5A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	



6.x.1.2	Co-existence studies for LTE-A inter-band CA 3 bands DL CA_2A-5A-46D and 
2 bands UL
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.x.1.2-1.
Table 6.x.1.2-1: Co-existence study for DL CA_2A-5A-46D with UL CA_2A-5A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	824
	849

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1648
	1698

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2472
	2547

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

	IMD frequency limits (MHz)
	1086
	1001
	2674
	2759

	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)
	2851
	2996
	262
	152

	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)
	4524
	4669
	3498
	3608

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	4701
	4906
	562
	697

	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)
	6374
	6579
	4322
	4457

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	2002
	2172
	5348
	5518

	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)
	1546
	1386
	6816
	6551

	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)
	5146
	5306
	8224
	8489

	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)
	1153
	1348
	4082
	3852

	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)
	6172
	6367
	7198
	7428



In Table 6.x.1.2-1, 3rd harmonic from the band 2 can impact the band 46 and the band 46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101. Therefore, there is no need to study for this harmonic problem. 




6.x.1.3	MSD
When uplink CA_2A_5A is paired with downlink CA_2A-5A-46D, the 4th and 5th  order IMD products by band 2 and band 5 falls into the own Rx frequency band 46. 
In Table 6.X.1.3-1, evaluated MSD value of 3 bands DL_CA_2A-5A-46D with 2 bands UL is shown.

Table 6.x.1.3-1: MSD summary for 2 bands UL with 3 bands DL CA_2A-5A-46D

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_2A-5A-46D
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD4

	
	
	5
	844
	5
	25
	889
	5
	
	
	

	
	
	46
	5488
	20
	100
	5488
	20
	TBD
	TDD
	

	
	CA_2A-5A
	2
	1900
	5
	25
	1980
	5
	N/A
	FDD
	IMD5

	
	
	5
	844
	5
	25
	889
	5
	
	
	

	
	
	46
	5276
	20
	100
	5276
	20
	TBD
	TDD
	



6.x.1.4	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.

6.x LTE-A inter-band CA: Band 5 and Band 46 and Band 66 DL with 2 bands UL
6.x.1	List of specific combination issues
6.x.1.1	Channel bandwidth per operating band for CA
Table 6.x.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	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_5A-46D-66A

	CA_5A_46A
	5
	
	
	Yes
	Yes
	
	
	90
	0

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	CA_5A_66A
	5
	
	
	Yes
	Yes
	
	
	90
	0

	
	
	46
	See CA_46D Bandwidth Combination Set 0 in Table 5.6A.1-1
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	



6.x.1.2	Co-existence studies for LTE-A inter-band CA 3 bands DL CA_5A-46D-66A and 
2 bands UL
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.x.1.2-1 and Table 6.x.1.2-2.
Table 6.x.1.2-1: Co-existence study for DL CA_5A-46D-66A with UL CA_5A-46A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	824
	849
	5150
	5925

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

	2nd harmonics frequency limits (MHz)
	1648
	1698
	10300
	11850

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

	3rd harmonics frequency limits (MHz)
	2472
	2547
	15450
	17775

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

	IMD frequency limits (MHz)
	4301
	5101
	5974
	6774

	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)
	4277
	3452
	9451
	11026

	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)
	6798
	7623
	11124
	12699

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	3453
	2603
	14601
	16951

	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)
	7622
	8472
	16274
	18624

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	10202
	8602
	11948
	13548

	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)
	22876
	19751
	1754
	2629

	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)
	21424
	24549
	8446
	9321

	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)
	16127
	13752
	7753
	9378

	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)
	17098
	19473
	12772
	14397







Table 6.x.1.2-2: Co-existence study for DL CA_5A-46D-66A with UL CA_5A-66A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	824
	849
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	1648
	1698
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	2472
	2547
	5130
	5340

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

	IMD frequency limits (MHz)
	861
	956
	2534
	2629

	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)
	132
	12
	2571
	2736

	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
	3478
	4244
	4409

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	692
	837
	4281
	4516

	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)
	4182
	4327
	5954
	6189

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	1912
	1722
	5068
	5258

	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)
	6296
	5991
	1686
	1516

	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)
	7664
	7969
	5006
	5176

	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)
	3692
	3432
	873
	1088

	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
	7038
	5892
	6107



In Table 6.x.1.2-1, 3rd harmonic from the band 66 can impact the band 46. Since the band 46 is already specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101, there is no need to study for this harmonic problem. 




6.x.1.3	MSD
When uplink CA_5A_46A is paired with downlink CA_5A-46D-66A, the 5th order IMD product by band 5 and band 46 falls into the own Rx frequency band 66.
When uplink CA_5A_66A is paired with downlink CA_5A-46D-66A, the 4th and 5th order IMD products by band 5 and band 66 falls into the own Rx frequency band 46.
In Table 6.X.1.3-1, evaluated MSD values of 3 bands DL_CA_5A-46D-66A with 2 bands UL is shown.

Table 6.x.1.3-1: MSD summary for 2 bands UL with 3 bands DL CA_5A-46D-66A

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_5A-46D-66A
	CA_5A_46D
	5
	834
	5
	25
	879
	5
	N/A
	FDD
	IMD5

	
	
	46
	5491
	20
	100
	5491
	20
	
	TDD
	

	
	
	66
	1755
	5
	25
	2155
	5
	TBD
	FDD
	

	
	CA_5A_66A
	5
	834
	5
	25
	879
	5
	N/A
	FDD
	IMD4

	
	
	66
	1770
	5
	25
	2190
	5
	
	
	

	
	
	46
	5208
	20
	100
	5208
	20
	TBD
	TDD
	

	
	CA_5A_66A
	5
	846.5
	5
	25
	891.5
	5
	N/A
	FDD
	IMD5

	
	
	66
	1774
	5
	25
	2194
	5
	
	
	

	
	
	46
	5160
	20
	100
	5160
	20
	TBD
	TDD
	



6.x.1.4	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.

6.x LTE-A inter-band CA: Band 2 and Band 13 and Band 66 DL with 2 bands UL
6.x.1	List of specific combination issues
6.x.1.1	Channel bandwidth per operating band for CA
Table 6.x.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	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_2A-13A-66A-66B
	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	See CA_66B Bandwidth combination set 0 in Table 5.6A.1-1
	
	



6.x.1.2	Co-existence studies for LTE-A inter-band CA 3 bands DL CA_2A-13A-66A-66B and 
2 bands UL
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.x.1.2-1.
Table 6.x.1.2-1: Co-existence study for DL CA_2A-13A-66A-66B with UL CA_2A-13A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	777
	787

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1554
	1574

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2331
	2361

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

	IMD frequency limits (MHz)
	1133
	1063
	2627
	2697

	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)
	2913
	3043
	356
	276

	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)
	4477
	4607
	3404
	3484

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	4763
	4953
	421
	511

	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)
	6327
	6517
	4181
	4271

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	2126
	2266
	5254
	5394

	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)
	1298
	1198
	6863
	6613

	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)
	4958
	5058
	8177
	8427

	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)
	1339
	1489
	4176
	3976

	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)
	6031
	6181
	7104
	7304








6.x.1.3	MSD
When uplink CA_2A_13A is paired with downlink CA_2A-13A-66A-66B, the 4th order IMD product by band 2 and band  13 falls into the own Rx frequency band 66. 
In Table 6.X.1.3-1, evaluated MSD value of 3 bands DL_CA_2A-13A-66A-66B with 2 bands UL is shown.

Table 6.x.1.3-1: MSD summary for 2 bands UL with 3 bands DL CA_2A-13A-66A-66B

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_2A-13A-66A-66B
	CA_2A-13A
	2
	1860
	5
	25
	1940
	5
	N/A
	FDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	
	
	

	
	
	66
	1736
	5
	25
	2156
	5
	TBD
	
	



6.x.1.4	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.

6.x LTE-A inter-band CA: Band 13 and Band 46 and Band 66 DL with 2 bands UL
6.x.1	List of specific combination issues
6.x.1.1	Channel bandwidth per operating band for CA
Table 6.x.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	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_13A-46D-66A
	CA_13A-66A
	13
	
	
	Yes
	Yes
	
	
	90
	0

	
	
	46
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	



6.x.1.2	Co-existence studies for LTE-A inter-band CA 3 bands DL CA_13A-46D-66A and 
2 bands UL
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.x.1.2-1.
Table 6.x.1.2-1: Co-existence study for DL CA_13A-46D-66A with UL CA_13A-66A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	777
	787
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	1554
	1574
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	2331
	2361
	5130
	5340

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

	IMD frequency limits (MHz)
	923
	1003
	2487
	2567

	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)
	226
	136
	2633
	2783

	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)
	3264
	3354
	4197
	4347

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	551
	651
	4343
	4563

	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)
	4041
	4141
	5907
	6127

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	2006
	1846
	4974
	5134

	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)
	6343
	6053
	1438
	1328

	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)
	7617
	7907
	4818
	4928

	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)
	3786
	3556
	1059
	1229

	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)
	6684
	6914
	5751
	5921



In Table 6.x.1.2-1, 3rd harmonic from the band 66 can impact the band 46 and this band is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101. Therefore, there is no need to study for this harmonic problem. 





6.x.1.3	MSD
When uplink CA_13A_66A is paired with downlink CA_13A-46D-66A, the 4th and 5th order IMD products by band 13 and band 66 falls into the own Rx frequency band 46. 
In Table 6.X.1.3-1, evaluated MSD value of 3 bands DL_CA_13A-46D-66A with 2 bands UL is shown.

Table 6.x.1.3-1: MSD summary for 2 bands UL with 3 bands DL CA_13A-46D-66A

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_13A-46D-66A
	CA_13A-66A
	13
	782
	5
	25
	751
	5
	N/A
	FDD
	IMD4

	
	
	66
	1713.5
	5
	25
	2113.5
	5
	
	
	

	
	
	46
	5922.5
	20
	100
	5922.5
	20
	TBD
	TDD
	

	
	CA_13A-66A
	13
	782
	5
	25
	751
	5
	N/A
	FDD
	IMD5

	
	
	66
	1727
	5
	25
	2127
	5
	
	
	

	
	
	46
	5800
	20
	100
	5800
	20
	TBD
	TDD
	




6.x.1.4	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.

6.x LTE-A inter-band CA: Band 2 and Band 13 and Band 46 DL with 2 bands UL
6.x.1	List of specific combination issues
6.x.1.1	Channel bandwidth per operating band for CA
Table 6.x.1.1-1: CA configurations under study
	E-UTRA CA configuration / Bandwidth combination set

	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_2A-13A-46D
	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	46
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1  
	
	



6.x.1.2	Co-existence studies for LTE-A inter-band CA 3 bands DL CA_2A-13A-46D and 
2 bands UL
For 3 bands DL with 2 bands UL, own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were analyzed in Table 6.x.1.2-1.
Table 6.x.1.2-1: Co-existence study for DL CA_2A-13A-46D with UL CA_2A-13A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	777
	787

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1554
	1574

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2331
	2361

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

	IMD frequency limits (MHz)
	1133
	1063
	2627
	2697

	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)
	2913
	3043
	356
	276

	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)
	4477
	4607
	3404
	3484

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	4763
	4953
	421
	511

	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)
	6327
	6517
	4181
	4271

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	2126
	2266
	5254
	5394

	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)
	1298
	1198
	6863
	6613

	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)
	4958
	5058
	8177
	8427

	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)
	1339
	1489
	4176
	3976

	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)
	6031
	6181
	7104
	7304



In Table 6.x.1.2-1, 3rd harmonic from the band 2 can impact the band 46. Since the band 46 is specified as reference measurement exclusion region in Table 7.3.1A-0eC of TS36.101, there is no need to study for this harmonic problem. 





6.x.1.3	MSD
When uplink CA_2A_13A is paired with downlink CA_2A-13A-46D, the 4th order IMD product by band 2 and band 13 falls into the own Rx frequency band 46. 
In Table 6.X.1.3-1, evaluated MSD value of 3 bands DL_CA_2A-13A-46D with 2 bands UL is shown.

Table 6.x.1.3-1: MSD summary for 2 bands UL with 3 bands DL CA_2A-13A-46D

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA
DL Configuration
	EUTRA CA
UL Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	DL BW
(MHz)
	MSD 
(dB)
	Duplex mode
	Source of IMD

	CA_2A-13A-46D
	CA_2A-13A
	2
	1905
	5
	25
	1985
	5
	N/A
	FDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	
	
	

	
	
	46
	5374
	20
	100
	5374
	20
	TBD
	TDD
	




6.x.1.4	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 [2] can be applied.


----- Unchanged sections omitted -----
<End of TP>
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