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1	Introduction
This TP introduces the following LTE inter-band CA configuration (3 bands DL with 2 band UL) CA_2A-12A-66A into the TR.
	Combi
nation
	#
CC for DL
	CA configurations

	REL-indep.
from
	contact
name, company
	contact
email
	other supporting companies
(min. 3)
	status
(new, ongoing, completed, stopped)
	supported next level fallback modes and intra contiguous/non-contiguous CA
(in DL and UL)

	2-12-66
	3
	CA_3DL_2A-12A-66A_2UL_2A-12A_BCS0
	Rel-16
	Nelson Ueng, T-Mobile USA
	nelson.ueng@T-Mobile.com
	To be added later
	new
	Completed:  CA_3DL_2A-12A-66A_1UL_BCS0
Completed:  CA_2DL_2A-12A_2UL_2A-12A_BCS0


	2-12-66
	3
	CA_3DL_2A-12A-66A_2UL_2A-66A_BCS0
	Rel-16
	Nelson Ueng, T-Mobile USA
	nelson.ueng@T-Mobile.com
	To be added later
	new
	Completed:  CA_3DL_2A-12A-66A_1UL_BCS0
Completed:  CA_2DL_2A-66A_2UL_2A-66A_BCS0


	2-12-66
	3
	CA_3DL_2A-12A-66A_2UL_12A-66A_BCS0
	Rel-16
	Nelson Ueng, T-Mobile USA
	nelson.ueng@T-Mobile.com
	To be added later
	new
	Completed:  CA_3DL_2A-12A-66A_1UL_BCS0
Completed:  CA_2DL_12A-66A_2UL_12A-66A_BCS0




*********************** Start of the TP ***************************************************
[bookmark: _Toc521068528][bookmark: _Toc528077785]6.X	LTE Advanced Carrier Aggregation: Band 2A and Band 12A and Band 66A with 2 bands UL
[bookmark: _Toc521068529][bookmark: _Toc528077786]6.X.1	List of specific combination issues
6.X.1.1 Channel bandwidths per operating band for CA
Table 6.X.1.1-1: Bandwidth combinations for 3DL/2UL_CA band combinations
	E-UTRA CA configuration / Bandwidth combination set

	[bookmark: _Toc426544463]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-12A-66A
	CA_2A-12A
CA_2A-66A
CA_12A-66A
	2
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	
	12
	
	
	Yes
	Yes
	
	
	
	

	
	
	66
	
	
	Yes
	Yes
	Yes
	Yes
	
	



6.X.1.2	Co-existence studies for LTE-A UL CA_2A-12A and DL CA_2A-12A-66A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.x.1.2-1
Table 6.x.1.2-1: Harmonic and IMD analysis for DL_CA_2A-12A-66A with UL_CA_2A-12A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1850
	1910
	699
	716

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

	2nd harmonics frequency limits (MHz)
	3700
	3820
	1398
	1432

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

	3rd harmonics frequency limits (MHz)
	5550
	5730
	2097
	2148

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

	IMD frequency limits (MHz)
	1211
	1134
	2549
	2626

	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)
	2984
	3121
	512
	418

	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)
	4399
	4536
	3248
	3342

	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)
	4834
	5031
	187
	298

	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)
	2268
	2422
	5098
	2388

	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)
	6249
	6446
	3947
	4058

	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)
	6941
	6684
	1014
	886

	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)
	4332
	4118
	1552
	1723

	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)
	8099
	8356
	4646
	4774

	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)
	6948
	7162
	5797
	5968



Based on Table 6.x.1.2-1, there is no IMDs products fall into own Rx of Band 66.
6.x.1.3	Co-existence studies for LTE-A UL CA_2A-66A and DL CA_2A-12A-66A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.x.1.3-1
Table 6.x.1.3-1: Harmonic and IMD analysis for DL_CA_2A-12A-66A with UL_CA_2A-66A
	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

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

	IMD frequency limits (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 limits (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 limits (MHz)
	5410
	5600
	5270
	5470

	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)
	3770
	4020
	3220
	3490

	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)
	140
	400
	7120
	7380

	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)
	7260
	7510
	6980
	7250

	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)
	5270
	4930
	5930
	5620

	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)
	1640
	1310
	2310
	1990

	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)
	8690
	9030
	9110
	9420

	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)
	8830
	9160
	8970
	9290



Based on Table 6.x.1.3-1, the 3rd order IMD products by the band 2 and the band 66 falls into the Rx frequency of band 2, the 5th order IMD products by the band 2 and the band 66 falls into the Rx frequency of band 66, However the IMD problem is already covered in 2DL/2UL CA_2A-66A in Table 7.3.1A-0f in TS 36.101. For band 12, there is no harmonics and IMDs products that fall into own Rx of Band 12.
6.x.1.4	Co-existence studies for LTE-A UL CA_12A-66A and DL CA_2A-12A-66A
For 2UL / 3DL own receiver desensitization study 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order intermodulation products were calculated and presented in Table 6.x.1.4-1
Table 6.x.1.4-1: Harmonic and IMD analysis for DL_CA_2A-12A-66A with UL_CA_12A-66A
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	699
	716
	1710
	1780

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

	2nd harmonics frequency limits (MHz)
	1398
	1432
	3420
	3560

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

	3rd harmonics frequency limits (MHz)
	2097
	2148
	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)
	994
	1081
	2409
	2496

	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)
	382
	278
	2704
	2861

	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)
	3108
	3212
	4119
	4276

	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)
	317
	438
	4414
	4641

	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)
	2162
	1988
	4818
	4992

	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)
	3807
	3928
	5829
	6056

	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)
	6421
	6124
	1154
	1016

	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)
	3942
	3698
	1272
	1463

	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)
	7539
	7836
	4506
	4644

	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)
	6528
	6772
	5517
	5708



Based on Table 6.x.1.4-1, the 4th order IMD products by the band 12 and the band 66 falls into the Rx frequency of band 2. It should be noted that the 4th order IMD products falls within 1988 – 2162 MHz, which has 2MHz overlap with the Rx frequency of band 2 (1930 - 1990 MHz). Therefore, the 4th order IMD products from Tx in band 12 and 66 to Rx in band 2 could be observed.  However, this 4th order IMD products could happen only in the case where Tx in the uppermost edge of band 12 with the lowest edge band 66 paired with Rx in the uppermost edge of band 2 is utilized. 
[bookmark: _Toc496637844]6.x.1.5	MSD
When uplink CA configurations CA_2A-66A is paired with downlink CA configuration CA_2A-12A-66A, the 3rd order IMD products by the band 2 and the band 66 falls into the own Rx frequency of band 2, the 5th order IMD products by the band 2 and the band 66 falls into the own Rx frequency of band 66. For this case, the MSD value from 2DL/2UL CA_2A-66A in Table 7.3.1A-0f in TS 36.101 can be reused. 
When uplink CA configurations CA_12A-66A is paired with downlink CA configuration CA_2A-12A-66A, the 4th order IMD products from uplink in band 12 and 66 to downlink in band 2 could be observed.  However, this 4th order IMD products could happen only in the case where uplink in the uppermost edge of band 12 with the lowest edge band 66 paired with downlink in the uppermost edge of band 2 is utilized. 
In Table 6.x.1.5-1, the MSD analysis results from interested companies are summarized.
Table 6.x.1.5-1: MSD values provided by companies
	DL CA
	UL CA
	IMD
	LGE
	Nokia
	Huawei
	Avg. 
MSD [dB]

	CA_2A-12A-66A
	B12
	IMD4
	|2*fB66 -2*fB12|
	TBD
	2.5
	TBD
	TBD

	
	B66
	
	
	
	
	
	



Based on the provided MSD results, the MSD requirement shown in table 6.x.1.5-2 is proposed to capture in TS38.101-3
Table 6.x.1.5-2: MSD summary for UL CA_12A-66A and DL CA_2A-12A-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-12A-66A
	
CA_12A-66A

	2
	1907.5
	5
	25
	1987.5
	5
	TBD
	FDD
	IMD4

	
	
	12
	713.5
	5
	25
	743.5
	5
	N/A
	
	N/A

	
	
	66
	1712.5
	5
	25
	2112.5
	5
	N/A
	
	N/A



[bookmark: _Toc521068532][bookmark: _Toc528077789]6.X.1.6	∆TIB and ∆RIB values
∆TIB and ∆RIB values are already specified in TS36.101 for combination 3DL/1UL CA_2-12-66 which can be applied here.
Table 6.X.2-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-12A-66A
	2
	0.5

	
	12
	0.8

	
	66
	0.5


[bookmark: _GoBack]
Table 6.X.2-2: ΔRIB
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_2A-12A-66A
	2
	0.3

	
	12
	0.5

	
	66
	0.3



*********************** End of the TP ***************************************************
