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1 Introduction

This contribution is a text proposal for TR 36.715-00-02 to create CA_3DL_3A_11A-26A_2UL_BCS0 based on agreed MSD analysis [1].
2 Text Proposal
<Start of TP>
----- Unchanged sections omitted -----
6.x
LTE Advanced Carrier Aggregation: Band 3 and Band 11 and Band 26 with 2 ULs
6.x.1
List of specific combination issues
6.x.1.1
Channel bandwidths per operating band for CA
Table 7.1.1.1-1: 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_3A-11A-26A
	CA_3A-11A or

CA_3A-26A or

CA_11A-26A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	45
	0

	
	
	11
	
	
	Yes
	Yes
	
	
	
	

	
	
	26
	
	
	Yes
	Yes
	Yes
	
	
	


6.x.1.2
Co-existence studies for LTE-A UL CA_3A-11A and DL CA_3A-11A-26A
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
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	1427.9
	1447.9
	1710
	1785

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

	2nd harmonics frequency limits (MHz) 
	2855.8
	2895.8
	3420
	3570

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

	3rd harmonics frequency limits (MHz)
	4283.7
	4343.7
	5130
	5355

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

	IMD frequency limits (MHz)
	262.1
	357.1
	3137.9
	3232.9

	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)
	1070.8
	1185.8
	1972.1
	2142.1

	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)
	4565.8
	4680.8
	4847.9
	5017.9

	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)
	2498.7
	2633.7
	3682.1
	3927.1

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

	IMD frequency limits (MHz)
	524.2
	714.2
	　
	　

	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)
	5993.7
	6128.7
	6557.9
	6802.9

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

	IMD frequency limits (MHz)
	6275.8
	6465.8
	　
	　

	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)
	5712.1
	5392.1
	4081.6
	3926.6

	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)
	2499.2
	2234.2
	923.7
	713.7

	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)
	8267.9
	8587.9
	7421.6
	7576.6

	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)
	7985.8
	8250.8
	7703.7
	7913.7


Based on Table 6.x.1.2-1, the 5th order IMD products by Band 3 and Band 11 falls into the own Rx frequency of Band 26. 
6.x.1.3
Co-existence studies for LTE-A UL CA_3A-26A and DL CA_3A-11A-26A

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
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	814
	849
	1710
	1785

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

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	3420
	3570

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

	3rd harmonics frequency limits (MHz)
	2442
	2547
	5130
	5355

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

	IMD frequency limits (MHz)
	861
	971
	2524
	2634

	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)
	157
	12
	2571
	2756

	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)
	3338
	3483
	4234
	4419

	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)
	657
	837
	4281
	4541

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

	IMD frequency limits (MHz)
	1722
	1942
	
	

	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)
	4152
	4332
	5944
	6204

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

	IMD frequency limits (MHz)
	5048
	5268
	
	

	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)
	6326
	5991
	1686
	1471

	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)
	3727
	3432
	873
	1128

	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)
	7654
	7989
	4966
	5181

	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)
	6758
	7053
	5862
	6117


Based on Table 6.x.1.3-1, the 4th order IMD products by Band 3 and Band 26 falls into the own Rx frequency of Band 3. This case will be covered in 2DL/2UL CA_3A-26A. Also the 5th order IMD product by Band 3 and Band 26 falls into the own Rx frequency of Band 11. Since Band 11 is only used by KDDI and Softbank in Japan, the frequency range of Band 3 can be limited to 1710MHz-1765MHz according to Japanese frequency allocation. Then there will be no self-interference problems.
6.x.1.4
Co-existence studies for LTE-A UL CA_11A-26A and DL CA_3A-11A-26A
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
	UE UL carriers
	Fx_low
	Fx_high
	Fy_low
	Fy_high

	UL frequency (MHz)
	814
	849
	1427.9
	1447.9

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

	2nd harmonics frequency limits (MHz) 
	1628
	1698
	2855.8
	2895.8

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

	3rd harmonics frequency limits (MHz)
	2442
	2547
	4283.7
	4343.7

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

	IMD frequency limits (MHz)
	578.9
	633.9
	2241.9
	2296.9

	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)
	180.1
	270.1
	2006.8
	2081.8

	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)
	3055.9
	3145.9
	3669.8
	3744.8

	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)
	994.1
	1119.1
	3434.7
	3529.7

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

	IMD frequency limits (MHz)
	1157.8
	1267.8
	
	

	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)
	3869.9
	3994.9
	5097.7
	5192.7

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

	IMD frequency limits (MHz)
	4483.8
	4593.8
	
	

	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)
	4977.6
	4862.6
	1968.1
	1808.1

	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)
	2715.7
	2585.7
	308.8
	453.8

	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)
	6525.6
	6640.6
	4683.9
	4843.9

	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)
	5911.7
	6041.7
	5297.8
	5442.8


Based on Table 6.x.1.4-1, the 5th order IMD products by Band 11 and Band 18 falls into the own Rx frequency of Band 3. 
.
6.x.1.5
MSD

When uplink CA configurations CA_3A_11A is paired with downlink CA configuration CA_3A-11A-26A, the 5th order IMD products by Band 3 and Band 11 falls into the own Rx frequency of Band 26. 

When uplink CA configurations CA_3A-26A is paired with downlink CA configuration CA_3A_11A-26A, the 4th order IMD products by Band 3 and Band 26 falls into the own Rx frequency of Band 3. This case will be covered in 2DL/2UL CA_3A-26A. Also the 5th order IMD product by Band 3 and Band 26 falls into the own Rx frequency of Band 11.
When uplink CA configurations CA_11A-26A is paired with downlink CA configuration CA_3A-11A-26A, the 5th order IMD products by Band 11 and Band 26 falls into the own Rx frequency of Band 3.
MSD evaluation is shown in Table 6.X.1.5-1.
Table 6.x.1.5-1: MSD summary for 2UL 3DL CA_3A-11A-18A
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	EUTRA CA
	EUTRA CA
	EUTRA band
	UL Fc
	UL BW
	UL
	DL Fc
	DL BW
	MSD
	Duplex mode
	

	DL Configuration
	UL Configuration
	
	(MHz)
	(MHz)
	CLRB
	(MHz)
	(MHz)
	(dB)
	
	

	CA_3A-11A-26A
	CA_3A-11A
	3
	1720
	5
	25
	1815
	5
	N/A
	FDD
	IMD5

	
	
	11
	1438
	5
	25
	1486
	5
	
	
	

	
	
	26
	829
	5
	25
	874
	5
	5.0
	
	

	
	CA_3A-26A
	3
	1782.5
	5
	25
	1877.5
	5
	N/A
	FDD
	IMD5

	
	
	26
	816.5
	5
	25
	861.5
	5
	
	
	

	
	
	11
	1435.5
	5
	25
	1483.5
	5
	5.0
	
	

	
	CA_11A-26A
	11
	1440
	5
	25
	1488
	5
	N/A
	FDD
	IMD5

	
	
	26
	824
	5
	25
	869
	5
	
	
	

	
	
	3
	1761
	5
	25
	1856
	5
	4.5
	
	


6.x.1.6
∆TIB and ∆RIB values

For inter-band CA_3-11-26, the same requirements on values for ∆TIB,c and ∆RIB,c of  CA_3-11_18 can be applied. Therefore, for two simultaneous UL, the (TIB,c and (RIB,c values are shown in table 6.X.1.6-1 and in table 6.X.1.6-2:
Table 6.x.1.6-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_3A-11A-26A
	3
	0.8

	
	11
	0.3

	
	26
	0.9


Table 6.x.1.6-2: ΔRIB,c 

	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	CA_3A-11A-26A
	3
	0.3

	
	11
	0

	
	26
	0.5


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