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1
Introduction
In RAN#83 meeting, the revised WID on Rel-16 'Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Advanced inter-band Carrier Aggregation (CA) Rel-16 for 2 bands Down Link (DL) / 2 band Up Link (UL)'  was approved [1]. In this contribution, a text proposal is provided for adding 2BDL_CA_25A-41E.  The analysis is done for 2BDL_CA_25A-41E and extended to the additional DL combinations below.
1. 2BDL_25A-25A-41E_1BUL_BCS0
2. 2BDL_25A-41F_1BUL_BCS0
3. 2BDL_25A-25A-41F_1BUL_BCS0
It is proposed to incorporate the text proposal below into the current version of TR 36.716-02-01 [2].
2
Text proposal

----- < Start of Text Proposal for TR 36.716-02-01>-----

5.x
CA_2BDL_25A-41E/F_1UL_BCS0

5.x.1
Channel bandwidths per operating band

Table 5.x.1.-1: CA band combination of band 25 + 41
	E-Utra 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
	

	25
	1850 MHz
	 –
	1915 MHz
	1930 MHz
	–
	1995 MHz
	FDD

	41
	2496 MHz
	 –
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD


Table 5.x.1-2: E-UTRA CA configurations and bandwidth combination sets for CA_25A-41E/F and CA_25A-25A-41E/F
	E-UTRA CA configuration / Bandwidth combination set

	

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	E-UTRA Bands
	1.4

MHz
	3

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_25A-41E
	-
	25
	
	
	yes
	yes
	yes
	yes
	100
	0

	
	
	41
	See CA_41E Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	CA_25A-41F
	-
	25
	
	
	yes
	yes
	yes
	yes
	120
	0

	
	
	41
	See CA_41F Bandwidth combination set 0 in Table 5.6A.1-1
	
	


5.x.2
UE Co-existence studies

Table 5.x.2-1 summarizes frequency ranges where harmonics occur due to Band 25 and Band 41 CA with 1 UL. 

Table 5.x.2-1: 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

	25
	1850
	1915
	1930
	1995
	3700
	3830
	3860
	3990
	 
	 

	41
	2496
	2690
	2496
	2690
	4992
	5380
	4992
	5380
	 
	 


It can be seen from Table 5.x.2-1 that there is no harmonic interference for CA_25A-41E/F towards its own receive bands for this CA combination. 
5.x.3  ∆TIB and ∆RIB values 

For CA_n-n , the (TIB,c and (RIB,c values are given in the tables below.

Table 5.x.3-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_25-41
	25
	0.5

	
	41
	0.41

	
	
	0.92

	NOTE 1: The requirement is applied for UE transmitting on the frequency range of 2545-2690 MHz.

NOTE 2: The requirement is applied for UE transmitting on the frequency range of 2496-2545 MHz.


Table 5.x.3-2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_25-41
	41
	01

	
	
	0.52

	NOTE 1:
The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.

NOTE 2:
The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.


5.x.4

REFSENS requirements

For these combinations, sensitivity degradation is allowed for a band if it is impacted by the UL of another band that is part of the same DC configuration due to cross band isolation issues. RAN4 studied the impact of cross band isolation between Band 25 and n41 for DC_25A_n41A and decided that the MSD would be 0.6 dB the B25 DL due to n41 UL, and no MSD for the n41 DL due to the B25 UL. The same analysis is applied to the LTE CA combinations between B25 and B41.  Reference sensitivity exceptions are specified in Table 5.x.4-1 with uplink configuration specified in Table 5.x.4-2. 

Table 5.x.4-1: Reference sensitivity exceptions due to cross band isolation 

	E-UTRA or NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5 MHz

(dB)
	10 MHz

(dB)
	15 MHz

(dB)
	20 MHz

(dB)
	25 MHz

(dB)
	40 MHz

(dB)
	50 MHz

(dB)
	60 MHz

(dB)
	80 MHz

(dB)
	90 MHz

(dB)
	100 MHz

(dB)

	41
	25
	0.6
	0.6
	0.6
	0.6
	
	
	
	
	
	
	


Table 5.x.4-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation

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

	41
	25
	160
	160
	160
	160
	
	
	
	
	
	
	
	


.  
5.y
CA_2BDL_25A-25A-41E/F_1UL_BCS0

5.y.1
Channel bandwidths per operating band

Table 5.y.1.-1: CA band combination of band 25 + 41
	E-Utra 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
	

	25
	1850 MHz
	 –
	1915 MHz
	1930 MHz
	–
	1995 MHz
	FDD

	41
	2496 MHz
	 –
	2690 MHz
	2496 MHz
	–
	2690 MHz
	TDD


Table 5.y.1-2: E-UTRA CA configurations and bandwidth combination sets for CA_25A-41E/F and CA_25A-25A-41E/F
	E-UTRA CA configuration / Bandwidth combination set

	

	E-UTRA CA Configuration
	Uplink CA configurations (NOTE 4)
	E-UTRA Bands
	1.4

MHz
	3

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	CA_25A-25A-41E
	-
	25
	See CA_25A-25A Bandwidth Combination Set 1 in Table 5.6A.1-3
	120
	0

	
	
	41
	See CA_41E Bandwidth combination set 0 in Table 5.6A.1-1
	
	

	CA_25A-25A-41F
	-
	25
	See CA_25A-25A Bandwidth Combination Set 1 in Table 5.6A.1-3
	140
	0

	
	
	41
	See CA_41F Bandwidth combination set 0 in Table 5.6A.1-1
	
	


5.y.2
UE Co-existence studies

Table 5.y.2-1 summarizes frequency ranges where harmonics occur due to Band 25 and Band 41 CA with 1 UL. 

Table 5.y.2-1: 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

	25
	1850
	1915
	1930
	1995
	3700
	3830
	3860
	3990
	 
	 

	41
	2496
	2690
	2496
	2690
	4992
	5380
	4992
	5380
	 
	 


It can be seen from Table 5.y.2-1 that there is no harmonic interference for CA_25A-25A-41E/F towards its own receive bands for this CA combination. 
5.y.3  ∆TIB and ∆RIB values 

For CA_n-n , the (TIB,c and (RIB,c values are given in the tables below.

Table 5.y.3-1: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_25-41
	25
	0.5

	
	41
	0.41

	
	
	0.92

	NOTE 1: The requirement is applied for UE transmitting on the frequency range of 2545-2690 MHz.

NOTE 2: The requirement is applied for UE transmitting on the frequency range of 2496-2545 MHz.


Table 5.y.3-2: ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔRIB,c [dB]

	CA_25-41
	41
	01

	
	
	0.52

	NOTE 1:
The requirement is applied for UE transmitting on the frequency range of 2545-2690MHz.

NOTE 2:
The requirement is applied for UE transmitting on the frequency range of 2496-2545MHz.


5.y.4

REFSENS requirements

For these combinations, sensitivity degradation is allowed for a band if it is impacted by the UL of another band that is part of the same DC configuration due to cross band isolation issues. RAN4 studied the impact of cross band isolation between Band 25 and n41 for DC_25A_n41A and decided that the MSD would be 0.6 dB the B25 DL due to n41 UL, and no MSD for the n41 DL due to the B25 UL. The same analysis is applied to the LTE CA combinations between B25 and B41.  Reference sensitivity exceptions are specified in Table 5.y.4-1 with uplink configuration specified in Table 5.y.4-2. 

Table 5.y.4-1: Reference sensitivity exceptions due to cross band isolation 

	E-UTRA or NR Band / Channel bandwidth of the affected DL band

	UL band
	DL band
	5 MHz

(dB)
	10 MHz

(dB)
	15 MHz

(dB)
	20 MHz

(dB)
	25 MHz

(dB)
	40 MHz

(dB)
	50 MHz

(dB)
	60 MHz

(dB)
	80 MHz

(dB)
	90 MHz

(dB)
	100 MHz

(dB)

	41
	25
	0.6
	0.6
	0.6
	0.6
	
	
	
	
	
	
	


Table 5.y.4-2: Uplink configuration for reference sensitivity exceptions due to cross band isolation

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

	41
	25
	160
	160
	160
	160
	
	
	
	
	
	
	
	


----- < End of Text Proposal >-----
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