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1. Introduction

In RAN#71, the revised WI [1] to support CA_3DL_19A-42C_2UL_19A-42A was approved. This contribution is a text proposal for TR 36.714-00-02 to add the CA configuration. 
2. Text Proposal
----- Unchanged sections omitted -----

6.X
LTE Advanced Carrier Aggregation: Band 19 and Band 42 and Band 42 with 2 ULs
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: E-UTRA CA configuration and bandwidth combination sets for CA_19-42
	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_19A-42C
	CA_19A-42A
	19
	
	
	Yes
	Yes
	Yes
	
	55
	0

	
	
	42
	See CA_42C BCS0 in Table 6.X.1.1-2
	
	


Table 6.X.1.1-2: E-UTRA CA configuration and bandwidth combination sets for CA_42
	E-UTRA CA configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_42C
	5, 10, 15, 20
	20
	40
	0

	
	20
	5, 10, 15
	
	


6.X.1.2
Co-existence studies for LTE-A UL CA_19A-42A and DL CA_19A-42C
Table 6.X.1.2-1 lists B19+B42 2UL CA 2nd and 3rd order harmonics and 2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.X.1.2-1: Band 19 and Band 42 UL harmonics and IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	830
	845
	3400
	3600

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

	2nd harmonics frequency limits (MHz) 
	1660 – 1690
	6800 – 7200

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

	3rd harmonics frequency limits (MHz)
	2490 – 2535
	10200 – 10800

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

	IMD frequency limits (MHz)
	2555 – 2770
	4230 – 4445

	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)
	1710 – 1940
	5955 – 6370

	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)
	5060 – 5290
	7630 – 8045

	Two-tone 3rd order IMD products
	(fx_low – max BW fy)
	(fx_high + max BW fy)
	(fy_low – max BW fx)
	(fy_high + max BW fx)

	IMD frequency limits (MHz)
	810 – 865
	3385 – 3615

	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)
	865 – 1110
	9355 – 9970

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

	IMD frequency limits (MHz)
	5110 – 5540
	

	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)
	5890 – 6135
	11030 – 11645

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

	IMD frequency limits (MHz)
	8460 – 8890
	

	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)
	12755 – 13570
	20 – 280

	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)
	8510 – 9140
	4265 – 4710

	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)
	14430 – 15245
	6720 – 6980

	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)
	11860 – 12490
	9290 – 9735


Based on Table 6.X.1.2-1, 4th order IMD may fall into own Rx of band 19. 2nd and 3rd order IMD and harmonics may also fall into Rx frequencies of bands 2, 3, 7, 9, 18, 20, 22, 25, 26, 27, 33, 35, 36, 37, 38, 39, 41, 43 and 46. However, taking into account that Band 19 is only operated by a certain operator so far, the Band 42 transmission for this combination is limited within 3480 - 3520 MHz based on the actual spectrum allocation. In this case, the 4th order IMD range is 945 – 1030 MHz and the degradation of Band 19 will be resolved.

When 2ULs inter-band CA UE is operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.X.1.2-2 lists if up to 3rd order harmonics and IMD up to 5th order falls into one of these receiving bands.
Table 6.X.1.2-2: 2UL B19+B42 harmonic and IMD for ISM and GNSS bands

	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	No
	
	

	Galileo
	1559
	-
	1591
	No
	
	

	GLONASS
	1591
	-
	1610
	No
	
	

	GPS
	1563
	-
	1587
	No
	
	

	ISM band
 (2.4GHz)
	2400
	-
	2483.5
	No
	US/Europe
	

	
	2400
	-
	2494
	Yes
	Asia
	3rd order harmonic of B19

	ISM band
 (5GHz)
	5150
	-
	5925
	Yes
	US
	IMD3, IMD4

	
	5150
	-
	5350
	Yes
	Europe
	IMD3, IMD4

	
	5470
	-
	5725
	Yes
	
	IMD3

	
	5150
	-
	5825
	Yes
	Asia
	IMD3, IMD4


6.X.1.3 
∆TIB and ∆RIB values
For inter-band CA_19-42, same requirements on values for ∆TIB and ∆RIB can apply with 2DL/1UL and 2DL/2UL cases. Therefore, for two simultaneous UL, the (TIB,c and (RIB,c values are shown in table 6.X.1.3-1 and in table 6.X.1.3-2:
Table 6.X.1.3-1: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_19-42
	19
	0.3

	
	42
	0.8


Table 6.X.1.3-2: ΔRIB,c 

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

	CA_19-42
	19
	0

	
	42
	0.5


6.X.1.4
MSD

Based on the co-existence study in clause 6.X.1.2, there is no IMD issue for own Rx range in this combination taking actual spectrum holding into account and the MSD requirement is shown in table 6.X.1.4-1.
Table 6.X.1.4-1: MSD requirement for dual uplink CA_19A-42C
	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	EUTRA CA 

Configuration
	EUTRA band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode

	
	
	
	
	
	
	
	

	CA_19A-42C1
	19
	N/A
	N/A
	N/A
	N/A
	N/A
	FDD

	
	42
	N/A
	N/A
	N/A
	N/A
	N/A
	TDD

	NOTE1: No requirements apply when there is at least one individual RE on band 42 uplink outside frequencies 3480 – 3520 MHz. The reference sensitivity should only be verified when all configured RE’s of band 42 uplink are confined within frequencies 3480 – 3520 MHz (the requirements specified in clause 7.3.1 apply). Requirement of other uplink frequency ranges is FFS.


----- Unchanged sections omitted -----
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