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Introduction
The purpose of this contribution 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 36.716-03-02.
Text Proposal
<Start of TP>
----- Unchanged sections omitted -----
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[bookmark: _Toc533081899][bookmark: _Toc9535596][bookmark: _Toc19093025][bookmark: _Toc35532770]6.5.1	List of specific combination issues
[bookmark: _Toc533081900][bookmark: _Toc9535597][bookmark: _Toc19093026][bookmark: _Toc35532771]6.5.1.1	Channel bandwidth per operating band for CA
Table 6.5.1.1-1: 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
	
	

	CA_2A-5B-66A-66A
	CA_2A-5A
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

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

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

	CA_2A-5A-66A
	CA_2A-5A
CA_5A-66A
CA_2A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-5A-66B
	CA_2A-5A
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

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

	CA_2A-5B-66A
	CA_2A-5A
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

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

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-5B-66B
	CA_2A-5A
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

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

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

	CA_2A-5A-66C
	CA_2A-5A
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	A5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	CA_2A-5B-66C
	CA_2A-5A
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	80
	0

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

	
	
	66
	See CA_66C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	CA_2A-2A-5A-66A
	CA_2A-5A
CA_5A-66A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3
	70
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-2A-5A-66B

	CA_2A-5A
CA_5A-66A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3
	70
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

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

	CA_2A-2A-5A-66C
	CA_2A-5A
CA_5A-66A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3
	90
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	CA_2A-5A-66A-66A
	CA_2A-5A
CA_2A-66A
CA_5A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66A-66A Bandwidth combination set 0 in Table 5.6A.1-3
	
	

	CA_2A-2A-5A-66A-66A
	CA_5A-66A
	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
	
	



[bookmark: _Toc9535598][bookmark: _Toc19093027][bookmark: _Toc35532772]6.5.1.2	Co-existence studies for LTE-A inter-band UL CA band 2 and band 5 and DL CA band 2 and band 5 and band 66
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 6.5.1.2-1.

Table 6.5.1.2-1: Co-existence study for UL CA band 2 and band 5 and DL CA band 2 and band 5 and band 66
	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

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

	IMD frequency limit (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 limit (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 limit (MHz)
	4524
	4669
	3498
	3608

	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 limit (MHz)
	4701
	4906
	562
	697

	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 limit (MHz)
	6374
	6579
	4322
	4457

	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 limit (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 limit (MHz)
	1546
	1386
	6816
	6551

	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 limit (MHz)
	5146
	5306
	8224
	8489

	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 limit (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 limit (MHz)
	6172
	6367
	7198
	7428



[bookmark: _Toc9535599][bookmark: _Toc19093028][bookmark: _Toc35532773]6.5.1.3	Co-existence studies for LTE-A inter-band UL CA band 5 and band 66 and DL CA band 2 and band 5 and band 66
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 6.5.1.3-12.
Table 6.5.1.3-12: Co-existence study for UL CA band 5 and band 66 and DL CA band 2 and band 5 and band 66
	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

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

	IMD frequency limit (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 limit (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 limit (MHz)
	3358
	3478
	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 limit (MHz)
	692
	837
	4281
	4516

	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 limit (MHz)
	4182
	4327
	5954
	6189

	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 limit (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 limit (MHz)
	6296
	5991
	1686
	1516

	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 limit (MHz)
	7664
	7969
	5006
	5176

	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 limit (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 limit (MHz)
	6778
	7038
	5892
	6107



6.5.1.4	Co-existence studies for LTE-A inter-band UL CA band 2 and band 66 and DL CA band 2 and band 5 and band 66
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 6.5.1.4-1.
Table 6.5.1.4-1: Co-existence study for UL CA band 2 and band 66 and DL CA band 2 and band 5 and band 66
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1850
	1910
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	5130
	5340

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

	IMD frequency limit (MHz)
	200
	70
	3560
	3690

	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 limit (MHz)
	1920
	2110
	1510
	1710

	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 limit (MHz)
	5410
	5600
	5270
	5470

	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 limit (MHz)
	3770
	4020
	3220
	3490

	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 limit (MHz)
	7260
	7510
	6980
	7250

	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 limit (MHz)
	140
	400
	7120
	7380

	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 limit (MHz)
	5270
	4930
	5930
	5620

	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 limit (MHz)
	8690
	9030
	9110
	9420

	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 limit (MHz)
	1640
	1310
	2310
	1990

	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 limit (MHz)
	8830
	9160
	8970
	9290



According to Table 6.5.1.4-1, no harmonic impact and no IMD product by band 2 and band 66 falls into the own Rx frequency band 5.
[bookmark: _Toc533081902][bookmark: _Toc9535600][bookmark: _Toc19093029][bookmark: _Toc35532774]6.5.1.4	MSD
When uplink CA (band 2 and band 5) is paired with downlink CA (band 2 and band 5 and band 66), the 4th order IMD product by band 2 and band 5 falls into the own Rx frequency band 66. 
In Table 6.5.1.4-1, evaluated MSD value of UL CA_2A-5A and DL CA_2A-2A-5A-66A-66A is shown.
Table 6.5.1.4-1: MSD summary for UL CA_2A-5A and DL CA_2A-2A-5A-66A-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-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
	7.2
	
	



When uplink CA (band 5 and band 66) is paired with downlink CA (band 2 and band 5 and band 66), the 5th order IMD product by Band 5 and band 66 falls into its own Rx frequency band 5.
2nd and 5th IMD problems were already covered in Table 7.3.1A-0f: 2DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink configurations of TS36.101.
[bookmark: _Toc9535601][bookmark: _Toc19093030][bookmark: _Toc35532775]6.5.1.6	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 can be applied.
----- Unchanged sections omitted -----
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[bookmark: _Toc533081924][bookmark: _Toc9535617][bookmark: _Toc19093046][bookmark: _Toc35607551]6.8.1.1	Channel bandwidth per operating band for CA
Table 6.8.1.1-1: 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
CA_13A-66A
	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
	
	

	CA_2A-13A-66A
	CA_2A-13A
CA_13A-66A
CA_2A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-13A-66B
	CA_2A-13A
CA_13A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

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

	CA_2A-13A-66C
	CA_2A-13A
CA_13A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66C Bandwidth combination set 0 in Table 5.6A.1-1 of [1]
	
	

	CA_2A-2A-13A-66A
	CA_2A-13A
CA_13A-66A
	2
	See CA_2A-2A Bandwidth Combination Set 0 in Table 5.6A.1-3 of [1]
	70
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-13A-66A-66A
	CA_2A-13A
CA_13A-66A
CA_2A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	See CA_66A-66A Bandwidth combination set 0 in Table 5.6A.1-3 of [1]
	
	




[bookmark: _Toc9535618][bookmark: _Toc19093047][bookmark: _Toc35607552]6.8.1.2	Co-existence studies for LTE-A inter-band UL CA band 2 and band 13 and DL CA band 2 and band 13 and band 66 
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 6.8.1.2-1.
Table 6.8.1.2-1: Co-existence study for UL CA band 2 and band 13 and DL CA band 2 and band 13 and band 66
	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



[bookmark: _Toc9535619][bookmark: _Toc19093048][bookmark: _Toc35607553]6.8.1.3	Co-existence studies for LTE-A inter-band UL CA band 13 and band 66 and DL CA band 2 and band 13 and band 66
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 6.8.1.3-1.
Table 6.8.1.3-1: Co-existence study for UL CA band 13 and band 66 and DL CA band 2 and band 13 and band 66
	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

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

	IMD frequency limit (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 limit (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 limit (MHz)
	3264
	3354
	4197
	4347

	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 limit (MHz)
	551
	651
	4343
	4563

	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 limit (MHz)
	4041
	4141
	5907
	6127

	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 limit (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 limit (MHz)
	6343
	6053
	1438
	1328

	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 limit (MHz)
	7617
	7907
	4818
	4928

	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 limit (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 limit (MHz)
	6684
	6914
	5751
	5921



6.8.1.4	Co-existence studies for LTE-A inter-band UL CA band 2 and band 66 and DL CA band 2 and band 13 and band 66
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 6.8.1.4-1.

Table 6.8.1.4-1: Co-existence study for UL CA band 2 and band 66 and DL CA band 2 and band 13 and band 66
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1850
	1910
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	5130
	5340

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

	IMD frequency limit (MHz)
	200
	70
	3560
	3690

	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 limit (MHz)
	1920
	2110
	1510
	1710

	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 limit (MHz)
	5410
	5600
	5270
	5470

	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 limit (MHz)
	3770
	4020
	3220
	3490

	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 limit (MHz)
	7260
	7510
	6980
	7250

	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 limit (MHz)
	140
	400
	7120
	7380

	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 limit (MHz)
	5270
	4930
	5930
	5620

	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 limit (MHz)
	8690
	9030
	9110
	9420

	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 limit (MHz)
	1640
	1310
	2310
	1990

	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 limit (MHz)
	8830
	9160
	8970
	9290



[bookmark: _Toc9535620][bookmark: _Toc19093049][bookmark: _Toc35607554]6.8.1.54	MSD
When uplink CA (band 2 and band 13) is paired with downlink CA (band 2 and band 13 and band 66), the 4th order IMD product by band 2 and band 13 falls into the own Rx frequency band 66. 
In Table 6.8.1.4-1, evaluated MSD value of 3 bands (band 2 and band 13 and band 66) DL with 2 bands (band 2 and band 13) UL is shown.

Table 6.8.1.54-1: MSD summary for UL CA band 2 and band 13 with DL CA band 2 and band 13 and band 66
	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-66A
CA_2A-13A-66B
CA_2A-13A-66C
CA_2A-2A-13A-66A
CA_2A-13A-66A-66A
	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
	7.2
	
	



When uplink CA (band 13 and band 66) is paired with downlink CA (band 2 and band 13 and band 66), the 4th order IMD product by band 13 and band 66 falls into the own Rx frequency band 2. In Table 6.8.1.4-2, evaluated MSD values of 3 bands (band 2 and band 13 and band 66) DL with 2 bands (band 13 and band 66) UL is shown.
Table 6.8.1.54-2: MSD summary for UL band 13 and band 66 with DL band 2 and band 13 and band 66

	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-66A
CA_2A-13A-66B
CA_2A-13A-66C
CA_2A-2A-13A-66A
CA_2A-13A-66A-66A
	CA_13A-66A
	2
	1880
	5
	25
	1960
	5
	6.2
	FDD
	IMD4

	
	
	13
	782
	5
	25
	751
	5
	N/A
	
	

	
	
	66
	1762
	5
	25
	2162
	5
	
	
	



When uplink CA (band 2 and band 66) is paired with downlink CA (band 2 and band 13 and band 66), no IMD product by band 2 and band 66 falls into the own Rx frequency band 2. Therefore, no MSD is needed.

[bookmark: _Toc9535621][bookmark: _Toc19093050][bookmark: _Toc35607555]6.8.1.65	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 can be applied.
----- Unchanged sections omitted -----

[bookmark: _Toc9535642][bookmark: _Toc19093071][bookmark: _Toc35607576]6.12 LTE-A inter-band CA: Band 2 and Band 13 and Band 48 DL with 2 bands UL
[bookmark: _Toc9535643][bookmark: _Toc19093072][bookmark: _Toc35607577]6.12.1	List of specific combination issues
[bookmark: _Toc9535644][bookmark: _Toc19093073][bookmark: _Toc35607578]6.12.1.1	Channel bandwidth per operating band for CA
Table 6.12.1.1-1: 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-48A-48C
	CA_2A-13A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1  
	
	

	CA_2A-13A-48A
	CA_2A-48A
CA_13A-48A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-13A-48C
	CA_2A-48A
CA_13A-48A
CA_2A-13A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	CA_2A-13A-48D
	CA_2A-48A
CA_13A-48A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	13
	
	
	Yes
	Yes
	
	
	
	

	
	
	48
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1
	
	



[bookmark: _Toc9535645][bookmark: _Toc19093074][bookmark: _Toc35607579]6.12.1.2	Co-existence studies for LTE-A inter-band UL CA band 2 and band 13_2A-13A and DL CA band 2 and band 13 and band 48_2A-13A-48A-48C
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 6.12.1.2-1.
Table 6.12.1.2-1: Co-existence study for UL CA band 2 and band 13_2A-13A and DL CA band 2 and band 13 and band 48_2A-13A-48A-48C
	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

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

	IMD frequency limit (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 limit (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 limit (MHz)
	4477
	4607
	3404
	3484

	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 limit (MHz)
	4763
	4953
	421
	511

	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 limit (MHz)
	6327
	6517
	4181
	4271

	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 limit (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 limit (MHz)
	1298
	1198
	6863
	6613

	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 limit (MHz)
	4958
	5058
	8177
	8427

	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 limit (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 limit (MHz)
	6031
	6181
	7104
	7304



6.12.1.3	Co-existence studies for LTE-A inter-band UL CA band 2 and band 48 and DL CA band 2 and band 13 and band 48
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 6.12.1.3-1.

Table 6.12.1.3-1: Co-existence study for UL CA band 2 and band 48 and DL CA band 2 and band 13 and band 48
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1850
	1910
	3550
	3700

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	7100
	7400

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	10650
	11100

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

	IMD frequency limit (MHz)
	1640
	1850
	5400
	5610

	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 limit (MHz)
	0
	270
	5190
	5550

	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 limit (MHz)
	7250
	7520
	8950
	9310

	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 limit (MHz)
	1850
	2180
	8740
	9250

	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 limit (MHz)
	9100
	9430
	12500
	13010

	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 limit (MHz)
	3700
	3280
	10800
	11220

	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 limit (MHz)
	12950
	12290
	4090
	3700

	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 limit (MHz)
	16050
	16710
	10950
	11340

	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 limit (MHz)
	7400
	6830
	1370
	1850

	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 limit (MHz)
	14350
	14920
	12650
	13130



According to Table 6.12.1.3-1, no harmonic impact to own Rx downlink band 13.
6.12.1.4	Co-existence studies for LTE-A inter-band UL CA band 13 and band 48 and DL CA band 2 and band 13 and band 48
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 6.12.1.4-1.

Table 6.12.1.4-1: Co-existence study for UL CA band 13 and band 48 and DL CA band 2 and band 13 and band 48
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	777
	787
	3550
	3700

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

	2nd harmonics frequency limits (MHz)
	1554
	1574
	7100
	7400

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

	3rd harmonics frequency limits (MHz)
	2331
	2361
	10650
	11100

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

	IMD frequency limit (MHz)
	2763
	2923
	4327
	4487

	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 limit (MHz)
	2146
	1976
	6313
	6623

	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 limit (MHz)
	5104
	5274
	7877
	8187

	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 limit (MHz)
	1369
	1189
	9863
	10323

	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 limit (MHz)
	5881
	6061
	11427
	11887

	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 limit (MHz)
	5846
	5526
	8654
	8974

	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 limit (MHz)
	14023
	13413
	402
	592

	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 limit (MHz)
	14977
	15587
	6658
	6848

	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 limit (MHz)
	9546
	9076
	4739
	5069

	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 limit (MHz)
	12204
	12674
	9431
	9761



[bookmark: _Toc9535646][bookmark: _Toc19093075][bookmark: _Toc35607580]6.12.1.53	MSD
When uplink CA band 2 and band 13_2A_13A is paired with downlink CA band 2 and band 13 and band 48_2A-13A-48A-48C, there are no harmonic and IMD products falling into own Rx bands. Therefore, no MSD needs to be addressed.

When uplink CA band 2 and band 48 is paired with downlink CA band 2 and band 13 and band 48, there are no harmonic and no IMD products falling into own Rx downlink band 13.

When uplink CA (band 13 and band 48) is paired with downlink CA (band 2 and band 13 and band 48), the 3rd order IMD products by band 13 and band 48 falls into the own Rx frequency band 2. In Table 6.12.1.5-1, evaluated MSD values of 3 bands (band 2 and band 13 and band 48) DL with 2 bands (band 13 and band 48) UL is shown.

Table 6.12.1.5-1: MSD summary for UL CA band 13 and band 48 and DL CA band 2 and band 13 and band 48
	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-48A
CA_2A-13A-48C
CA_2A-13A-48D
	CA_13A-48A
	2
	1903.5
	5
	25
	1983.5
	5
	TBD
	FDD-TDD
	IMD3

	
	
	13
	784.5
	5
	25
	753.5
	5
	N/A
	
	

	
	
	48
	3552.5
	5
	25
	3552.5
	5
	N/A
	
	



[bookmark: _Toc9535647][bookmark: _Toc19093076][bookmark: _Toc35607581]6.12.1.64	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 can be applied.
----- Unchanged sections omitted -----
[bookmark: _Toc9535667][bookmark: _Toc19093096][bookmark: _Toc35607601]6.16 LTE-A inter-band CA: Band 2 and Band 48 and Band 66 DL with 2 bands UL
[bookmark: _Toc9535668][bookmark: _Toc19093097][bookmark: _Toc35607602]6.16.1	List of specific combination issues
[bookmark: _Toc9535669][bookmark: _Toc19093098][bookmark: _Toc35607603]6.16.1.1	Channel bandwidth per operating band for CA
Table 6.16.1.1-1: 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-48A-66A
	CA_2A-48A
CA_48A-66A
CA_2A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	60
	0

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-48C-66A
	CA_2A-48A
CA_48A-66A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-48A-66A-66A
	CA_48A-66A
CA_2A-48A
CA_2A-66A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	80
	0

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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

	CA_2A-48D-66A
	CA_48A-66A
CA_2A-66A
CA_2A-48A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	48
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-48C-66A-66A
	CA_48A-66A 
CA_2A-66A
CA_2A-48A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

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

	CA_2A-48D-66A-66A
	CA_48A-66A 
CA_2A-66A
CA_2A-48A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	120
	0

	
	
	48
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1
	
	

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

	CA_2A-48E-66A
	CA_48A-66A
CA_2A-66A
CA_2A-48A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	100
	0

	
	
	48
	See CA_48E Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-48E-66A-66A
	CA_48A-66A 
CA_2A-66A
CA_2A-48A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	120
	0

	
	
	48
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1
	
	

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



[bookmark: _Toc9535670][bookmark: _Toc19093099][bookmark: _Toc35607604]6.16.1.2	Co-existence studies for LTE-A inter-band UL CA band 48 and band 66 and DL CA band 2 and band 48 and band 66 

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 6.16.1.2-1.

Table 6.16.1.2-1: Co-existence study for UL CA band 48 and band 66 and DL CA band 2 and band 48 and band 66
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1780
	3550
	3700

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

	2nd harmonics frequency limits (MHz)
	3420
	3560
	7100
	7400

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

	3rd harmonics frequency limits (MHz)
	5130
	5340
	10650
	11100

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

	IMD frequency limit (MHz)
	1770
	1990
	5260
	5480

	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 limit (MHz)
	280
	10
	5320
	5690

	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 limit (MHz)
	6970
	7260
	8810
	9180

	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 limit (MHz)
	1430
	1790
	8870
	9390

	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 limit (MHz)
	8680
	9040
	12360
	12880

	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 limit (MHz)
	3980
	3540
	10520
	10960

	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 limit (MHz)
	13090
	12420
	3570
	3140

	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 limit (MHz)
	15910
	16580
	10390
	10820

	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 limit (MHz)
	7680
	7090
	1760
	2270

	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 limit (MHz)
	14070
	14660
	12230
	12740



[bookmark: _Toc35607605]6.16.1.3	Co-existence studies for LTE-A inter-band UL CA band 2 and band 48 and DL CA band 2 and band 48 and band 66 
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 6.16.1.3-1.
Table 6.16.1.3-1: Co-existence study for UL CA band 2 and band 48 and DL CA band 2 and band 48 and band 66
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1850
	1910
	3550
	3700

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	7100
	7400

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	10650
	11100

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

	IMD frequency limit (MHz)
	1640
	1850
	5400
	5610

	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 limit (MHz)
	0
	270
	5190
	5550

	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 limit (MHz)
	7250
	7520
	8950
	9310

	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 limit (MHz)
	1850
	2180
	8740
	9250

	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 limit (MHz)
	9100
	9430
	12500
	13010

	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 limit (MHz)
	3700
	3280
	10800
	11220

	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 limit (MHz)
	12950
	12290
	4090
	3700

	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 limit (MHz)
	16050
	16710
	10950
	11340

	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 limit (MHz)
	7400
	6830
	1370
	1850

	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 limit (MHz)
	14350
	14920
	12650
	13130



6.16.1.4	Co-existence studies for LTE-A inter-band UL CA band 2 and band 66 and DL CA band 2 and band 48 and band 66 
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 6.16.1.4-1.
Table 6.16.1.4-1: Co-existence study for UL CA band 2 and band 66 and DL CA band 2 and band 48 and band 66
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1850
	1910
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	5130
	5340

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

	IMD frequency limit (MHz)
	200
	70
	3560
	3690

	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 limit (MHz)
	1920
	2110
	1510
	1710

	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 limit (MHz)
	5410
	5600
	5270
	5470

	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 limit (MHz)
	3770
	4020
	3220
	3490

	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 limit (MHz)
	7260
	7510
	6980
	7250

	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 limit (MHz)
	140
	400
	7120
	7380

	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 limit (MHz)
	5270
	4930
	5930
	5620

	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 limit (MHz)
	8690
	9030
	9110
	9420

	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 limit (MHz)
	1640
	1310
	2310
	1990

	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 limit (MHz)
	8830
	9160
	8970
	9290



[bookmark: _Toc9535671][bookmark: _Toc19093100][bookmark: _Toc35607606]6.16.1.54	MSD
When uplink CA (band 48 and band 66) is paired with downlink CA (band 2 and band 48 and band 66), the 2nd and 5th order IMD products by band 48 and band 66 falls into the own Rx frequency band 2. In Table 6.16.1.53-1, evaluated MSD values of 3 bands (band 2 and band 48 and band 66) DL with 2 bands (band 48 and band 66) UL is shown.

Table 6.16.1.54-1: MSD summary for UL CA band 48 and band 66 and DL CA band 2 and band 48 and band 66

	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-48A-66A
CA_2A-48C-66A
	CA_48A-66A
	2
	1880
	5
	25
	1960
	5
	28.3
	FDD-TDD
	IMD2

	
	
	48
	3695
	5
	25
	3695
	5
	N/A
	
	

	
	
	66
	1735
	5
	25
	2135
	5
	N/A
	
	

	
	
	2
	1895
	5
	25
	1975
	5
	0
	
	IMD5

	
	
	48
	3620
	5
	25
	3620
	5
	N/A
	
	

	
	
	66
	1755
	5
	25
	2155
	5
	N/A
	
	



When uplink CA (band 2 and band 48) is paired with downlink CA (band 2 and band 48 and band 66), the 4th order IMD product by band 2 and band 48 falls into the own Rx frequency band 66. In Table 6.16.1.54-2, evaluated MSD values of 3 bands (band 2 and band 48 and band 66) DL with 2 bands (Band 2 and band 48) UL is shown.

Table 6.16.1.54-2: MSD summary for UL CA band 2 and band 48 and DL CA band 2 and band 48 and band 66
	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-48A-66A
CA_2A-48C-66A
	CA_2A-48A
	2
	1905
	5
	25
	1985
	5
	N/A
	FDD-TDD
	IMD4

	
	
	48
	3560
	5
	25
	3560
	5
	N/A
	
	

	
	
	66
	1755
	5
	25
	2155
	5
	12.1
	
	



When uplink CA (band 2 and band 66) is paired with downlink CA (band 2 and band 48 and band 66), the 2nd order IMD product by band 2 and band 66 falls into the own Rx frequency band 48. In Table 6.16.1.5-3, evaluated MSD values of 3 bands (band 2 and band 48 and band 66) DL with 2 bands (Band 2 and band 66) UL is shown.

Table 6.16.1.5-3: MSD summary for UL CA band 2 and band 66 and DL CA band 2 and band 48 and band 66
	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-48A-66A,
CA_2A-48D-66A,
CA_2A-48E-66A,
CA_2A-48A-66A-66A,
CA_2A-48C-66A-66A,
CA_2A-48D-66A-66A,
CA_2A-48E-66A-66A
	CA_2A-66A
	2
	1855
	5
	25
	1935
	5
	N/A
	FDD-TDD
	IMD2

	
	
	48
	3625
	5
	25
	3625
	5
	TBD
	
	

	
	
	66
	1770
	5
	25
	2190
	5
	N/A
	
	




[bookmark: _Toc9535672][bookmark: _Toc19093101][bookmark: _Toc35607607]6.16.1.64	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 can be applied.
----- Unchanged sections omitted -----
[bookmark: _Toc35607656]6.25 LTE-A inter-band CA: Band 13 and Band 48 and Band 66 DL with 2 bands UL
[bookmark: _Toc35607657]6.25.1	List of specific combination issues
[bookmark: _Toc35607658]6.25.1.1	Channel bandwidth per operating band for CA
Table 6.25.1.1-1: 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-48A-66A
	CA_13A-48A
CA_13A-66A
CA_48A-66A
	13
	
	
	Yes
	Yes
	
	
	50
	0

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_13A-48A-66A-66A
	CA_48A-66A
CA_13A-66A
CA_13A-48A
	13
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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

	CA_13A-48C-66A
	CA_48A-66A
CA_13A-66A
CA_13A-48A
	13
	
	
	Yes
	Yes
	
	
	70
	0

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_13A-48C-66A-66A
	CA_48A-66A
CA_13A-66A
CA_13A-48A
	13
	
	
	Yes
	Yes
	
	
	120
	0

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

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

	CA_13A-48D-66A
	CA_48A-66A
CA_13A-48A
	13
	
	
	Yes
	Yes
	
	
	90
	0

	
	
	48
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_13A-48D-66A-66A
	CA_48A-66A
CA_13A-66A
CA_13A-48A
	13
	
	
	Yes
	Yes
	
	
	110
	0

	
	
	48
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1
	
	

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



[bookmark: _Toc35607659]6.25.1.2	Co-existence studies for LTE-A inter-band UL CA band 13 and band 48 and DL CA band 13 and band 48 and band 66
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 6.25.1.2-1.
Table 6.25.1.2-1: Co-existence study for UL CA band 13 and band 48 and DL CA band 13 and band 48 and band 66 
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	777
	787
	3550
	3700

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

	2nd harmonics frequency limits (MHz)
	1554
	1574
	7100
	7400

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

	3rd harmonics frequency limits (MHz)
	2331
	2361
	10650
	11100

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

	IMD frequency limit (MHz)
	2763
	2923
	4327
	4487

	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 limit (MHz)
	2146
	1976
	6313
	6623

	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 limit (MHz)
	5104
	5274
	7877
	8187

	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 limit (MHz)
	1369
	1189
	9863
	10323

	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 limit (MHz)
	5881
	6061
	11427
	11887

	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 limit (MHz)
	5846
	5526
	8654
	8974

	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 limit (MHz)
	14023
	13413
	402
	592

	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 limit (MHz)
	14977
	15587
	6658
	6848

	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 limit (MHz)
	9546
	9076
	4739
	5069

	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 limit (MHz)
	12204
	12674
	9431
	9761



According to Table 6.25.1.2.-1 above, no harmonic from the band 13 and 48 is found.
[bookmark: _Toc35607660]6.25.1.3	Co-existence studies for LTE-A inter-band UL CA band 13 and band 66 and DL CA band 13 and band 48 and band 66
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 6.25.1.3-1.
Table 6.25.1.3-1: Co-existence study for UL CA band 13 and band 66 and DL CA band 13 and band 48 and band 66
	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

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

	IMD frequency limit (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 limit (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 limit (MHz)
	3264
	3354
	4197
	4347

	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 limit (MHz)
	551
	651
	4343
	4563

	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 limit (MHz)
	4041
	4141
	5907
	6127

	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 limit (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 limit (MHz)
	6343
	6053
	1438
	1328

	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 limit (MHz)
	7617
	7907
	4818
	4928

	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 limit (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 limit (MHz)
	6684
	6914
	5751
	5921


In Table 6.25.1.3-1, 2nd harmonic from the band 66 can impact the band 48. Since harmonic issues have been already analysed in TS 36.101, there is no need to study for this harmonic problem.
[bookmark: _Toc35607661]6.25.1.4	Co-existence studies for LTE-A inter-band UL CA band 48 and band 66 and DL CA band 13 and band 48 and band 66
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 6.25.1.4-1.
Table 6.25.1.4-1: Co-existence study for UL CA band 48 and band 66 and DL CA band 13 and band 48 and band 66
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1780
	3550
	3700

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

	2nd harmonics frequency limits (MHz)
	3420
	3560
	7100
	7400

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

	3rd harmonics frequency limits (MHz)
	5130
	5340
	10650
	11100

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

	IMD frequency limit (MHz)
	1770
	1990
	5260
	5480

	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 limit (MHz)
	280
	10
	5320
	5690

	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 limit (MHz)
	6970
	7260
	8810
	9180

	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 limit (MHz)
	1430
	1790
	8870
	9390

	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 limit (MHz)
	8680
	9040
	12360
	12880

	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 limit (MHz)
	3980
	3540
	10520
	10960

	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 limit (MHz)
	13090
	12420
	3570
	3140

	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 limit (MHz)
	15910
	16580
	10390
	10820

	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 limit (MHz)
	7680
	7090
	1760
	2270

	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 limit (MHz)
	14070
	14660
	12230
	12740



[bookmark: _Toc35607662]6.25.1.5	MSD
When uplink CA (band 13 and band 48) is paired with downlink CA (band 13 and band 48 and band 66), 3rd order IMD product by band 13 and band 48 falls into the own Rx frequency band 66. 
When uplink CA (band 13 and band 66) is paired with downlink CA (band 13 and band 48 and band 66), 5th order IMD product by band 13 and band 66 falls into the own Rx frequency band 48. In Table 6.x.1.x-1, evaluated MSD values of 3 bands (band 13 and band 48 and band 66) DL with 2 bands (band 13 and band 48 & band 14 and band 66) UL is shown.
When uplink CA (band 48 and band 66) is paired with downlink CA (band 13 and band 48 and band 66), there are no harmonic and IMD products falling into own Rx bands. Therefore, no MSD needs to be addressed for this uplink configuration.
Table 6.25.1.5-1: MSD summary for 2 bands UL CA and DL CA band 13 and band 48 and band 66
	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-48A-66A
	CA_13A-48A
	13
	782
	5
	25
	751
	5
	N/A
	FDD-TDD
	IMD3

	
	
	48
	3695
	5
	25
	3695
	5
	N/A
	
	

	
	
	66
	1731
	5
	25
	2131
	5
	17.1
	
	

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

	
	
	48
	3626
	5
	25
	3626
	5
	0
	
	

	
	
	66
	1730
	5
	25
	2130
	5
	N/A
	
	



[bookmark: _Toc35607663]6.25.1.6	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 can be applied.
----- Unchanged sections omitted -----
6.x LTE-A inter-band CA: Band 2 and Band 5 and Band 48 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-48A
	CA_2A-48A
CA_5A-48A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	CA_2A-5A-48C
	CA_2A-48A
CA_5A-48A
CA_2A-5A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	70
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	CA_2A-5A-48D
	CA_2A-5A
CA_5A-48A
CA_2A-48A
	2
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	90
	0

	
	
	5
	
	
	Yes
	Yes
	
	
	
	

	
	
	48
	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 UL CA band 2 and band 5 and DL CA band 2 and band 5 and band 48
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 UL CA band 2 and band 5 and DL CA band 2 and band 5 and band 48
	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

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

	IMD frequency limit (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 limit (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 limit (MHz)
	4524
	4669
	3498
	3608

	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 limit (MHz)
	4701
	4906
	562
	697

	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 limit (MHz)
	6374
	6579
	4322
	4457

	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 limit (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 limit (MHz)
	1546
	1386
	6816
	6551

	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 limit (MHz)
	5146
	5306
	8224
	8489

	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 limit (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 limit (MHz)
	6172
	6367
	7198
	7428



2nd harmonic from the band 2 can impact the band 48 and the harmonic MSD has been captured in Table 7.3.1A-0a of TS 36.101. Therefore, there is no need to study for this harmonic problem.

6.x.1.3	Co-existence studies for LTE-A inter-band UL CA band 2 and band 48 and DL CA band 2 and band 5 and band 48
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.1.3-1.
Table 6.x.1.3-1: Co-existence study for UL CA band 2 and band 48 and DL CA band 2 and band 5 and band 48
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1850
	1910
	3550
	3700

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	7100
	7400

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	10650
	11100

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

	IMD frequency limit (MHz)
	1640
	1850
	5400
	5610

	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 limit (MHz)
	0
	270
	5190
	5550

	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 limit (MHz)
	7250
	7520
	8950
	9310

	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 limit (MHz)
	1850
	2180
	8740
	9250

	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 limit (MHz)
	9100
	9430
	12500
	13010

	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 limit (MHz)
	3700
	3280
	10800
	11220

	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 limit (MHz)
	12950
	12290
	4090
	3700

	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 limit (MHz)
	16050
	16710
	10950
	11340

	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 limit (MHz)
	7400
	6830
	1370
	1850

	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 limit (MHz)
	14350
	14920
	12650
	13130



According to Table 6.x.1.3-1, no harmonic impact and no IMD products by band 2 and band 66 falls into the own Rx frequency band 5.
6.x.1.4	Co-existence studies for LTE-A inter-band UL CA band 5 and band 48 and DL CA band 2 and band 5 and band 48
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.1.4-1.
Table 6.x.1.4-1: Co-existence study for UL CA band 5 and band 48 and DL CA band 2 and band 5 and band 48
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	824
	849
	3550
	3700

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

	2nd harmonics frequency limits (MHz)
	1648
	1698
	7100
	7400

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

	3rd harmonics frequency limits (MHz)
	2472
	2547
	10650
	11100

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

	IMD frequency limit (MHz)
	2701
	2876
	4374
	4549

	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 limit (MHz)
	2052
	1852
	6251
	6576

	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 limit (MHz)
	5198
	5398
	7924
	8249

	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 limit (MHz)
	1228
	1003
	9801
	10276

	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 limit (MHz)
	6022
	6247
	11474
	11949

	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 limit (MHz)
	5752
	5402
	8748
	9098

	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 limit (MHz)
	13976
	13351
	154
	404

	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 limit (MHz)
	15024
	15649
	6846
	7096

	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 limit (MHz)
	9452
	8952
	4553
	4928

	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 limit (MHz)
	12298
	12798
	9572
	9947



6.x.1.5	MSD
When uplink CA (band 2 and band 5) is paired with downlink CA (band 2 and band 5 and band 48), the 3rd order IMD product by band 2 and band 5 falls into the own Rx frequency band 48. In Table 6.x.1.5-1, evaluated MSD values of 3 bands (band 2 and band 5 and band 48) DL with 2 bands (Band 2 and band 5) UL is shown.

Table 6.x.1.5-1: MSD summary for UL CA band 2 and band 5 and DL CA band 2 and band 5 and band 48

	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-48C
CA_2A-5A-48D
	CA_2A-5A
	2
	1905
	5
	25
	1985
	5
	N/A
	FDD-TDD
	IMD3

	
	
	5
	844
	5
	25
	889
	5
	N/A
	
	

	
	
	48
	3593
	5
	25
	3593
	5
	TBD
	
	



When uplink CA (band 5 and band 48) is paired with downlink CA (band 2 and band 5 and band 48), the 3rd order IMD product by band 5 and band 48 falls into the own Rx frequency band 2. In Table 6.x.1.5-2, evaluated MSD values of 3 bands (band 2 and band 5 and band 48) DL with 2 bands (Band 5 and band 48) UL is shown.

Table 6.x.1.5-2: MSD summary for UL CA band 5 and band 48 and DL CA band 2 and band 5 and band 48
	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-48A
CA_2A-5A-48C
CA_2A-5A-48D
	CA_5A-48A
	2
	1882
	5
	25
	1962
	5
	TBD
	FDD-TDD
	IMD3

	
	
	5
	839
	5
	25
	884
	5
	N/A
	
	

	
	
	48
	3640
	5
	25
	3640
	5
	N/A
	
	



6.x.1.6	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 can be applied.

6.x LTE-A inter-band CA: Band 5 and Band 48 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-48A-66A
	CA_48A-66A
CA_5A-66A
CA_5A-48A
	5
	
	
	Yes
	Yes
	
	
	50
	0

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_5A-48A-66A-66A
	CA_48A-66A
CA_5A-66A
CA_5A-48A
	5
	
	
	Yes
	Yes
	
	
	70
	0

	
	
	48
	
	
	Yes
	Yes
	Yes
	Yes
	
	

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

	CA_5A-48C-66A
	CA_48A-66A
CA_5A-66A
CA_5A-48A
	5
	
	
	Yes
	Yes
	
	
	70
	0

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_5A-48C-66A-66A
	CA_48A-66A
CA_5A-66A
CA_5A-48A
	5
	
	
	Yes
	Yes
	
	
	90
	0

	
	
	48
	See CA_48C Bandwidth combination set 0 in Table 5.6A.1-1
	
	

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

	CA_5A-48D-66A
	CA_48A-66A
CA_5A-48A
	5
	
	
	Yes
	Yes
	
	
	90
	0

	
	
	48
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	66
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	

	CA_5A-48D-66A-66A
	CA_48A-66A
CA_5A-66A
CA_5A-48A
	5
	
	
	Yes
	Yes
	
	
	110
	0

	
	
	48
	See CA_48D Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	
	
	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 UL CA band 5 and band 48 and DL CA band 5 and band 48 and band 66
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 UL CA band 5 and band 48 and DL CA band 5 and band 48 and band 66
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	824
	849
	3550
	3700

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

	2nd harmonics frequency limits (MHz)
	1648
	1698
	7100
	7400

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

	3rd harmonics frequency limits (MHz)
	2472
	2547
	10650
	11100

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

	IMD frequency limit (MHz)
	2701
	2876
	4374
	4549

	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 limit (MHz)
	2052
	1852
	6251
	6576

	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 limit (MHz)
	5198
	5398
	7924
	8249

	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 limit (MHz)
	1228
	1003
	9801
	10276

	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 limit (MHz)
	6022
	6247
	11474
	11949

	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 limit (MHz)
	5752
	5402
	8748
	9098

	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 limit (MHz)
	13976
	13351
	154
	404

	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 limit (MHz)
	15024
	15649
	6846
	7096

	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 limit (MHz)
	9452
	8952
	4553
	4928

	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 limit (MHz)
	12298
	12798
	9572
	9947


According to Table 6.x.1.2-1, no harmonic impact and no IMD product by band 5 and band 48 falls into the own Rx frequency band 66.
6.x.1.3	Co-existence studies for LTE-A inter-band UL CA band 5 and band 66 and DL CA band 5 and band 48 and band 66
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.1.3-1.
Table 6.x.1.3-1: Co-existence study for UL CA band 5 and band 66 and DL CA band 5 and band 48 and band 66
	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

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

	IMD frequency limit (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 limit (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 limit (MHz)
	3358
	3478
	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 limit (MHz)
	692
	837
	4281
	4516

	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 limit (MHz)
	4182
	4327
	5954
	6189

	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 limit (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 limit (MHz)
	6296
	5991
	1686
	1516

	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 limit (MHz)
	7664
	7969
	5006
	5176

	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 limit (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 limit (MHz)
	6778
	7038
	5892
	6107


2nd harmonic from the band 66 can impact the band 48 and the harmonic MSD has been captured in Table 7.3.1A-0a of TS 36.101. Therefore, there is no need to study for this harmonic problem.
6.x.1.4	Co-existence studies for LTE-A inter-band UL CA band 48 and band 66 and DL CA band 5 and band 48 and band 66
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.1.4-1.
Table 6.x.1.4-1: Co-existence study for UL CA band 48 and band 66 and DL CA band 5 and band 48 and band 66
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	3550
	3700
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	7100
	7400
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	10650
	11100
	5130
	5340

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

	IMD frequency limit (MHz)
	1990
	1770
	5260
	5480

	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 limit (MHz)
	5320
	5690
	280
	10

	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 limit (MHz)
	8810
	9180
	6970
	7260

	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 limit (MHz)
	8870
	9390
	1430
	1790

	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 limit (MHz)
	12360
	12880
	8680
	9040

	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 limit (MHz)
	3540
	3980
	10520
	10960

	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 limit (MHz)
	3570
	3140
	13090
	12420

	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 limit (MHz)
	10390
	10820
	15910
	16580

	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 limit (MHz)
	1760
	2270
	7680
	7090

	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 limit (MHz)
	12230
	12740
	14070
	14660


According to Table 6.x.1.4-1, no harmonic impact and no IMD products by band 48 and band 66 falls into the own Rx frequency band 5.
6.x.1.5	MSD
When uplink CA (band 5 and band 66) is paired with downlink CA (band 5 and band 48 and band 66), the 5th order IMD product by band 5 and band 66 falls into the own Rx frequency band 48. In Table 6.x.1.5-1, evaluated MSD values of 3 bands (band 5 and band 48 and band 66) DL with 2 bands (Band 5 and band 66) UL is shown.

Table 6.x.1.5-1: MSD summary for UL CA band 5 and band 66 and DL CA band 5 and band 48 and band 66
	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-48A-66A,
CA_5A-48C-66A,
CA_5A-48A-66A-66A,
CA_5A-48D-66A-66A,
CA_5A-48C-66A-66A
	CA_5A-66A
	5
	829
	5
	25
	874
	5
	N/A
	FDD-TDD
	IMD5

	
	
	48
	3622
	5
	25
	3622
	5
	TBD
	
	

	
	
	66
	1760
	5
	25
	2180
	5
	N/A
	
	



6.x.1.6	∆TIB and ∆RIB values
The requirements of low-order combination from TS36.101 can be applied.
----- Unchanged sections omitted -----

<End of TP>
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