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Introduction
In the last RAN the 3DL CA WI with B3 + B7 + B20 was approved in RP‑131824. For 3DLs the work is documented in TR 36.853 R4-137075. This input considers harmonic for UE and BS and up to 3rd order IMD for BS. Based on the agreement in R4-137152 ΔTIB,c and ΔRIB,c values are defined for simultaneous 3DLs and 1UL transmission. The agreement reached in R4-137152 seems not to cover the case of multiple 3DL aggregated in the same device with common bands.
Text proposal for TR 36.853 V0.0.1
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL)
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5.1

BS specific


For the BS the following harmonic and IMD terms shall be considered.

Table 5.1-1: BS harmonic template table for 3DLs/1UL
	BS DL Carriers with fx, fy, fz
	[Mhz]

	2*fx_low to 2*fx_high
	 to 

	2*fy_low to 2*fy_high
	 to 

	2*fz_low to 2*fz_high
	 to 

	3*fx_low to 3*fx_high
	 to 

	3*fy_low to 3*fy_high
	.to 

	3*fz_low to 3*fz_high
	 to 


Table 5.1-2: BS IM2 template table for 3DLs/1UL
	BS DL Carriers with fx, fy, fz
	[Mhz]

	|fy_low - fx_high| to |fy_high - fx_low|
	 to 

	|fz_low - fx_high| to |fz_high - fx_low|
	 to 

	|fz_low - fy_high| to |fz_high - fy_low|
	 to 

	fy_low + fx_low to fy_high + fx_high
	 to 

	fz_low - fx_low to fz_high - fx_high
	.to 

	fz_low - fy_low to fz_high - fy_high
	 to 


Table 5.1-3: BS two-tone IM3 template table for 3DLs/1UL
	BS DL Carriers with fx, fy, fz
	

	2*fx_low - fy_high to 2*fx_high - fy_low
	 to 

	2*fx_low - fz_high to 2*fx_high - fz_low
	 to 

	2*fy_low - fx_high to 2*fy_high - fx_low
	 to 

	2*fy_low - fz_high to 2*fy_high - fz_low
	 to 

	2*fz_low - fx_high to 2*fz_high - fx_low
	.to 

	2*fz_low - fy_high to 2*fz_high - fy_low
	 to 

	2*fx_low + fy_low to 2*fx_high + fy_high
	 to 

	2*fx_low + fz_low to 2*fx_high + fz_high
	 to 

	2*fy_low + fx_low to 2*fy_high + fx_high
	 to 

	2*fy_low + fz_low to 2*fy_high + fz_high
	 to 

	2*fz_low + fx_low to 2*fz_high + fx_high
	.to 

	2*fz_low + fy_low to 2*fz_high + fy_high
	 to 


Table 5.1-4: BS three tone IM3 template table for 3DLs/1UL
	BS DL Carriers with fx, fy, fz
	

	fx_low + fy_low + fz_low to fx_high + fy_high + fz_high
	 to 

	fx_low + fy_low – fz_high to fx_high + fy_high – fz_low
	.to 

	fx_low - fy_high – fz_high to fx_high - fy_low – fz_low
	 to 

	fx_low - fy_high + fz_low to fx_high - fy_low + fz_high
	 to 


5.2
UE specific


For the UE the following harmonics shall be considered. 

Table 5.2-1: UE harmonic template table for 3DLs/1UL
	UE DL Carriers with fx, fy, fz
	[Mhz]

	2*fx_low to 2*fx_high
	 to 

	2*fy_low to 2*fy_high
	 to 

	2*fz_low to 2*fz_high
	 to 

	3*fx_low to 3*fx_high
	 to 

	3*fy_low to 3*fy_high
	.to 

	3*fz_low to 3*fz_high
	 to 
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6.10
LTE Advanced 3 Band Carrier Aggregation (3DL/1UL) of Band 3, Band 7 and Band 20
6.10.1
Operating bands for CA

Table 6.10.1-1: Inter-band CA operating bands for 3DLs
	E-UTRA CA Band
	E-UTRA Band
	Uplink (UL) operating band
	Downlink (DL) operating band
	Duplex Mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive 
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_3-7-20
	3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	
	7
	2500 MHz
	–
	2570 MHz
	2620 MHz
	–
	2690 MHz
	

	
	20
	832 MHz
	–
	862 MHz
	791 MHz
	–
	821 MHz
	


6.10.2
Channel bandwidths per operating band for CA

Table 6.10.2-1: E-UTRA CA configurations and bandwidth combination sets defined for inter-band CA with 3DLs
	E-UTRA CA configuration / Bandwidth combination set

	E-UTRA CA Configuration
	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-7A-20A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	50
	0

	
	7
	
	
	
	Yes
	Yes
	Yes
	
	

	CA_3A-7A
	20
	
	
	Yes
	Yes
	
	
	40
	0


NOTE: In single or dual CA mode the UE shall support all bandwidths as defined in table 5.6.1-1 and table 5.6A.2-1 in TS 36.101 respectively.

6.10.3
Harmonics and IMD study

6.10.3.1
For the BS

Table 6.10.3.1-1 to table 6.10.3.1-1-4 give the 2nd and 3rd harmonic, IM2 and IM3 for CA with B3+ B7 + B20. None of the products falls into the B3, B7 or B20 BS receiving bands. We note only single tones for each band are considered. 

Table 6.10.3.1-1: BS harmonic table for 3DLs/1UL
	BS DL Carriers with B3, B7, B20
	[Mhz]

	2*fx_low to 2*fx_high
	3610 to 3760

	2*fy_low to 2*fy_high
	5240 to 5380

	2*fz_low to 2*fz_high
	1582 to 1642

	3*fx_low to 3*fx_high
	5415 to 5640

	3*fy_low to 3*fy_high
	7860 to 8070

	3*fz_low to 3*fz_high
	2373 to 2463


Table 6.10.3.1-2: BS IM2 table for 3DLs/1UL
	BS DL Carriers with B3, B7, B20
	[Mhz]

	|fy_low - fx_high| to |fy_high - fx_low|
	740 to 885

	|fz_low - fx_high| to |fz_high - fx_low|
	984 to 1089

	|fz_low - fy_high| to |fz_high - fy_low|
	1799 to 1899

	fy_low + fx_low to fy_high + fx_high
	4425 to 4570

	fz_low - fx_low to fz_high - fx_high
	2596 to 2701

	fz_low - fy_low to fz_high - fy_high
	3411 to 3511


Table 6.10.3.1-3: BS two-tone IM3 table for 3DLs/1UL
	BS DL Carriers with B3, B7, B20
	[Mhz]

	2*fx_low - fy_high to 2*fx_high - fy_low
	920 to 1140

	2*fx_low - fz_high to 2*fx_high - fz_low
	2789 to 2969

	2*fy_low - fx_high to 2*fy_high - fx_low
	3360 to 3575

	2*fy_low - fz_high to 2*fy_high - fz_low
	4419 to 4589

	2*fz_low - fx_high to 2*fz_high - fx_low
	163 to 298

	2*fz_low - fy_high to 2*fz_high - fy_low
	978 to 1108

	2*fx_low + fy_low to 2*fx_high + fy_high
	6230 to 6450

	2*fx_low + fz_low to 2*fx_high + fz_high
	4401 to 4581

	2*fy_low + fx_low to 2*fy_high + fx_high
	7045 to 7045

	2*fy_low + fz_low to 2*fy_high + fz_high
	6031 to 6031

	2*fz_low + fx_low to 2*fz_high + fx_high
	3387 to 3522

	2*fz_low + fy_low to 2*fz_high + fy_high
	4202 to 4202


Table 6.10.3.1-4: BS three tone IM3 table for 3DLs/1UL
	BS DL Carriers with B3, B7, B20
	[Mhz]

	fx_low + fy_low + fz_low to fx_high + fy_high + fz_high
	5216 to 5391

	fx_low + fy_low – fz_high to fx_high + fy_high – fz_low
	3604 to 3779

	fx_low - fy_high – fz_high to fx_high - fy_low – fz_low
	1531 to 1706

	fx_low - fy_high + fz_low to fx_high - fy_low + fz_high
	0 to 94


6.10.3.1
For the UE

Table 6.10.3-1 gives the 2nd and 3rd harmonic for CA with B3+ B7 + B20. None of the products falls into the B3, B7 or B20 UE receiving bands. For UE coexistence the single UL is already considered for these bands in TS 36.101.

Table 6.10.3-1: UE harmonic table for 3DLs/1UL
	UE DL Carriers with B3, B7, B20
	[Mhz]

	2*fx_low to 2*fx_high
	3420 to 3570

	2*fy_low to 2*fy_high
	5000 to 5140

	2*fz_low to 2*fz_high
	1664 to 1724

	3*fx_low to 3*fx_high
	5130 to 5355

	3*fy_low to 3*fy_high
	7500 to 7710

	3*fz_low to 3*fz_high
	2496 to 2586



6.10.4
ΔTIB,c and ΔRIB,c
For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c is defined for applicable bands in Table 6.10.4-1.
Table 6.10.4-1: ΔTIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c Inter-band with one active UL serving cell [dB]

	CA_3A-7A-20A
	3
	0.5

	
	7
	0.5

	
	20
	0.3

	NOTE 1:
The above additional tolerances are only applicable for the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations

NOTE 2:
The above additional tolerances also apply in non-aggregated operation for the supported E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations

NOTE 3:
In case the UE supports more than one of the above inter-band carrier aggregation configurations and a E-UTRA operating band belongs to more than one inter-band carrier aggregation configurations then:

-
When the E-UTRA operating band frequency range is ≤ 1GHz, the applicable additional tolerance shall be the average of the tolerances in Table x (in TS 36.101 for 3DLs ΔTIB,c), truncated to one decimal place for that operating band among the supported CA configurations. In case there is a harmonic relation between low band UL and high band DL, then the maximum tolerance among the different supported carrier aggregation configurations involving such band shall be applied

-
When the E-UTRA operating band frequency range is >1GHz, the applicable additional tolerance shall be the maximum tolerance in Table x (in TS 36.101 for 3DLs ΔTIB,c), that applies for that operating band among the supported CA configurations


For the UE which supports inter-band carrier aggregation configuration in Table 6.10.4-2 with uplink in one E-UTRA band, the minimum requirement for reference sensitivity in Table 7.3.1-1 (TS 36.101) shall be increased by the amount given in ΔRIB,c in Table 6.10.4-2 for the applicable E-UTRA bands.
Table 6.10.4-2: ΔRIB,c for 3DLs aggregation
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c Inter-band with one active UL serving cell [dB]

	CA_3A-7A-20A
	3
	0

	
	7
	0

	
	20
	0

	NOTE 1:
The above additional tolerances are only applicable for the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations

NOTE 2:
The above additional tolerances also apply in intra-band and non-aggregated operation for the supported E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations

NOTE 3:
In case the UE supports more than one of the above inter-band carrier aggregation configurations and a E-UTRA operating band belongs to more than one inter-band carrier aggregation configurations then:

-
When the E-UTRA operating band frequency range is ≤ 1GHz, the applicable additional tolerance shall be the average of the tolerances in Table y (in TS 36.101 for 3DL ΔRIB,c),, truncated to one decimal place that would apply for that operating band among the supported CA configurations. In case there is a harmonic relation between low band UL and high band DL, then the maximum tolerance among the different supported carrier aggregation configurations involving such band shall be applied

-
When the E-UTRA operating band frequency range is >1GHz, the applicable additional tolerance shall be the maximum tolerance in Table y (in TS 36.101 for 3DL ΔRIB,c), that would apply for that operating band among the supported CA configurations
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