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Introduction

This contribution provides a text proposal for 1UL and 2UL for CA_n3A-n41A for TR38.716-02-00[1]. 

According to LTE band combination of CA_3-41, there will be cross band isolation issue and IMD4 issue for this band combination. The following table 1 and table 2 show the required sensitivity degradation due to those two issues based on the section 7.3.1A in TS36.101.

Table 1: MSD due to cross band isolation for CA_3-41

	MSD due to cross band isolation for the DL band

	E-UTRA CA Configuration
	NR UL band
	NR DL band
	Channel bandwidth

	
	
	
	5
MHz (dB)
	10
MHz (dB)
	15
MHz (dB)
	20
MHz (dB)

	CA_3A-41A
	n3
	n41 
	[4.7]
	[4.3]
	[4.0]
	[3.9]

	
	n41
	n3
	[3.0]
	[3.0]
	[3.0]
	[3.1]

	NOTE 1: The B41 requirements are modified by -0.5dB when carrier frequency of the assigned E-UTRA channel bandwidth is within 2545-2690 MHz.



Table 2: MSD due to IMD4 for CA_3-41
	Operating band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	CA

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

	CA_3A-41A
	n3
	1740
	5
	25
	1835
	8.2
	FDD
	IMD4

	
	
	
	
	
	
	10.9 2
	
	

	
	n41
	2657.5
	10
	52
	2657.5
	N/A
	TDD
	N/A

	NOTE 1:
RBSTART = 0 
NOTE 2:
Applicable only if operation with 4 antenna ports is supported in the band with carrier aggregation configured.

NOTE 3:   15 kHz SCS is assumed.


It can be expected that the same RF architecture will be used in NR for this combination, thus above MSD requirements shall be also required to specified for CA_n3A-n41A.

For the combination of CA_3-41 in LTE, two different delta values are specified for Band 41 due to considering the different IL between 2496-2545 MHz and 2545-2690 MHz. Table 3 illustrates the IL of band 41 filter from different vendors. From the table, it can be seen that the IL in 2515 -2690 MHz is the same with that in 2545-2690 MHz under ETC. Thus, the delta values for 2545-2690 MHz can be also applied to the frequency range 2515-2690 MHz which is   the demand of China.
Table 3: IL for Band 41 filter
	Vendor 
	Frequency range
	IL (dB)

	
	
	ETC
	TYP

	Vendor A
	2496 - 2500
	4.8
	3.0

	
	2500 - 2530
	3.3
	2.6

	
	2530 - 2690
	3.3
	2.1

	Vendor B
	2496 - 2500
	4.5
	3.2

	
	2500 - 2686
	3.4
	2.5

	
	2686 - 2690
	3.4
	2.0

	Vendor C
	2496 - 2500
	4.5
	3.0

	
	2501 - 2679
	3.3
	2.7

	
	2680 - 2690
	3.3
	2.3


Reference

[1]TR 38.716-02-00: Rel-16 NR inter-band CA DC for 2 bands DL with up to 2 bands UL, v0.1.0
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6.x
CA_n3-n41

6.x.1

Common for 1 band UL and 2 bands UL
6.x.1.1

Operating bands for CA
Table 6.x.1.1-1: CA band combination of band n3+n41

	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	n3
	1710 MHz
	–
	1785 MHz
	1805 MHz
	–
	1880 MHz
	FDD

	n41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD


6.x.1.2

Channel bandwidths per operating band for CA
Table 6.x.1.2-1: Supported bandwidths per CA band combination of band n3+n41

	CA operating / channel bandwidth [MHz]

	NR CA Configuration
	UL Configuration
	NR Band
	SCS [kHz]
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	90
	100
	Bandwidth combination set

	CA_n3A-n41A
	CA_n3A-n41A
	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	0

	
	
	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	
	n41
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	
	

	
	
	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	


6.x.1.3

UE co-existence studies

Table 6.x.1.3-1/2 summarizes frequency ranges where harmonics and/or harmonics mixing occur for CA_n3-n41.
Table 6.x.1.3-1: Impact of UL/DL Harmonic 

	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	nth Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	n3
	1710
	1785
	1805
	1880
	3420
	3570
	5130
	5355
	
	

	n41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070
	
	


Based on above table, there is no harmonic issue for the band combination of n3 and n41.
Table 6.x.1.3-2: Impact of UL/DL Harmonic mixing
	
	
	
	
	
	2nd Harmonic
	3rd Harmonic
	mth Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	n3
	1710
	1785
	1805
	1880
	3610
	3760
	5415
	5640
	
	

	n41
	2496
	2690
	2496
	2690
	4992
	5380
	7488
	8070
	
	


Based on above table, there is no harmonic mixing issue for the band combination of n3 and n41.
6.x.1.4

∆TIB and ∆RIB values
For CA_n3-n41, the (TIB,c and (RIB,c values are given in the tables below.

Table 6.x.1.4-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n3-n41
	n3
	0.5

	
	n41
	0.31

	
	
	0.82

	NOTE 1:   The requirement is applied for UE transmitting on the frequency range of 2515-2690 MHz. 

NOTE 2:   The requirement is applied for UE transmitting on the frequency range of 2496-2515 MHz. 


Table 6.x.1.4-2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_n3-n41
	n3
	0

	
	n41
	01

	
	
	0.52

	NOTE 1:   The requirement is applied for UE transmitting on the frequency range of 2515-2690 MHz. 

NOTE 2:   The requirement is applied for UE transmitting on the frequency range of 2496-2515 MHz. 


6.x.1.5

REFSENS requirements

For this combinations, sensitivity degradation is allowed for a band if it is impacted by UL of another band part of the same DC configuration due to cross band isolation issues. Reference sensitivity exceptions are specified in Table 6.x.1.5-1 with uplink configuration specified in Table 6.x.1.5-2.

Table 6.x.1.5-1:MSD due to cross band isolation

	NR CA Configuration
	NR UL band
	NR DL band
	Channel bandwidth

	
	
	
	5
MHz (dBm)
	10
MHz (dBm)
	15
MHz (dBm)
	20
MHz (dBm)
	25
MHz (dBm)
	30
MHz (dBm)
	40
MHz (dBm)
	50
MHz (dBm)
	60
MHz (dBm)
	80
MHz (dBm)
	90 MHz (dBm)
	100
MHz (dBm)

	CA_n3A-n41A
	n3
	n41
	
	TBD
	TBD
	TBD
	
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	n41
	n3
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	
	
	
	
	
	

	NOTE 1: The Band n41 requirements are modified by -0.5dB when carrier frequency of the assigned NR channel bandwidth is within 2515-2690 MHz.



Table 6.x.1.5-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation

	NR UL band
	SCS kHz
	Channel bandwidth

	
	
	5
MHz 
	10
MHz 
	15
MHz 
	20
MHz 
	25
MHz 
	30
MHz 
	40
MHz 
	50
MHz 
	60
MHz 
	80
MHz 
	90 MHz 
	100
MHz 

	n3
	15
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD
	
	
	
	
	
	

	
	30 
	
	TBD
	TBD
	TBD
	TBD
	TBD
	
	
	
	
	
	

	n41
	15
	
	TBD
	TBD
	TBD
	
	
	TBD
	TBD
	
	
	
	

	
	30
	
	TBD
	TBD
	TBD
	
	
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	NOTE 1:
1 refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1 in TS38.101-1).



6.x.2

Specific for 2 bands UL CA
6.x.2.1

UE co-existence studies

Table 6.x.2.1-1 lists Band n3 +Band n41 2UL bands CA  2nd, 3rd, 4th and 5th order IMD for the UE-to-UE coexistence analysis. 

Table 6.x.2.1-1: Band n3 and Band n41 2 UL bands IMD products

	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	2496
	2690

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

	IMD frequency limits (MHz)
	711 – 980
	4206 – 4475

	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)
	730 – 1074
	3207 – 3670

	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)
	5916 – 6260
	6702 – 7165

	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)
	1610 – 1885
	2466 – 2720

	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)
	2440 – 2859
	5703 – 6360

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

	IMD frequency limits (MHz)
	 1422 – 1960
	

	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)
	7626 – 8045
	9198 – 9855

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

	IMD frequency limits (MHz)
	8412 – 8950
	

	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)
	8199 – 9050
	4150 – 4644

	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)
	3918 – 4650
	0 – 363

	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)
	11694 – 12545
	9336 – 9830

	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)
	10908 – 11640
	10122 – 10735

	NOTE :
For each IMD item, when two bound values before taking absolute have different signs, the relevant IMD range shall be set such that  (1) the lower bound is 0 and (2) the upper bound is the bigger value of the two after taking absolute.


Based on above table, 4th order IMD may fall into Rx frequencies of band n3 and n41. But these IMDs do not affect n41 Rx since n41 is TDD band.
Table 6.x.2.1-2 lists the protected bands required for the 2UL bands CA configuration.

Table 6.x.2.1-2: Protected bands for the 2UL bands CA configuration

	UL NR CA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_n3A-n41A
	E-UTRA Band 1, 5, 8, 20, 26, 27, 28, 34, 39, 40, 44, 45, 50, 51, 65, 73, 74
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 3
	FDL_low
	-
	FDL_high
	-50
	1
	3

	
	E-UTRA Band 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	4, 5

	
	E-UTRA Band 42,

NR Band n77, n78, n79
	FDL_low
	-
	FDL_high
	-50
	1
	2

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	5, 6

	NOTE 1:

To simplify Table, E-UTRA band numbers are listed for bands which are specified only for E-UTRA operation or both E-UTRA and NR operation. NR band numbers are listed for bands which are specified only for NR operation.

NOTE 2:
As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.

NOTE 3:
These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 and Table 6.5A.3.1-1 from the edge of the channel bandwidth.

NOTE 4:
This requirement applies for 5, 10, 15 and 20 MHz NR channel bandwidth allocated within 1744.9MHz and 1784.9MHz.

NOTE 5:
This requirement applies when the NR carrier is confined within 2545-2575MHz or 2595-2645MHz and the channel bandwidth is 10 or 20 MHz

NOTE 6:
Applicable when co-existence with PHS system operating in 1884.5 - 1915.7 MHz.


6.x.2.2

REFSENS requirements

Table 6.x.2.2-1 lists the MSD required due to 4th  IMD for the dual uplink configuration.

Table 6.x.2.2-1: MSD due to IMD issue

	Operating band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	CA

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

	CA_n3A-n41A
	n3
	1740
	5
	25
	1835
	8.2
	FDD
	IMD4

	
	n41
	2657.5
	10
	52
	2657.5
	N/A
	TDD
	N/A

	NOTE 1:
RBSTART = 0 
NOTE 2:   15 kHz SCS is assumed.
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