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Background
In this contribution, we first provide the analysis for CA_7A-8A-40A and then derive the requirements in detail by considering the fallback modes. 
Discussion
ΔTIB,c and ΔRIB,c
Table 1 shows the agreed ΔTIB,c and ΔRIB,c values for the CA_7A-8A, CA_7A-40A and CA_8-40A. 

Table 1 Summary of 2DL additional relaxations 
	CA_7A-8A
	CA_7A-40A 
	CA_8A-40A

	Bands
	ΔTIB,c (dB)
	ΔRIB,c (dB)
	Bands
	ΔTIB,c (dB)
	ΔRIB,c (dB)
	Bands
	ΔTIB,c (dB)
	ΔRIB,c (dB)

	7
	0.3
	0
	7
	0.5
	0
	NA
	-
	-

	8
	0.6
	0.2
	NA
	-
	-
	8
	0.3
	0

	NA
	-
	-
	40
	0.6
	0.5
	40
	0.3
	0


The Band 7 and 40 belong to the high band and Band 8 belongs to the low band, meanwhile, the trap filter for Band 8 was considered to attenuate the harmonic distortion for CA_7A-8A [1]. So the delta values definition for the CA_7A-8A-40A shall base on the fallback modes of CA_7A-8A and CA_7A-40A. The total delta values for CA_7A-8A-40A can be defined as the following table.
Table 2 Proposed ΔTIB,c and ΔRIB,c values for CA_7A-8A-40A
	Bands
	ΔTIB,c (dB)
	ΔRIB,c (dB)

	B7
	0.5
	0

	B8
	0.6
	0.2

	B40
	0.6
	0.5


REFSENS
Given that the architecture for CA_7A-8A-40A is based on the fallback modes of CA_7A-8A and CA_7A-40A, the REFSENS requirement shall be the worst case of CA_7A-8A and CA_7A-40A. 

The REFSENS requirements for CA_7A-8A and CA_7A-40A can be found as following from 36.101
Table 7.3.1A-0a: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to harmonic issue)

	Channel bandwidth

	EUTRA CA Configuration
	EUTRA band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex mode

	CA_7A-8A5,6
	733
	
	
	-88
	-87.4
	-87
	-86.7
	FDD

	
	8
	
	-99
	-96.8
	-93.8
	
	
	

	NOTE 5:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of a low band for which the 3rd transmitter harmonic is within the downlink transmission bandwidth of a high band.  

NOTE 6:
The requirements should be verified for UL EARFCN of a low band (superscript LB) such that [image: image1.wmf]ë
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NOTE 33:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 7.3.1A-0bE: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to cross band isolation issues of TDD and FDD bands)

	EUTRA CA Configuration
	EUTRA band
	Channel bandwidth
	Duplex mode
	Applicable active UL band

	
	
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	
	

	CA_7A-40A
	7
	
	
	-98
	-95
	-93.2
	-92
	FDD
	7

	
	4019
	
	
	-96.3
	-93.6
	-92
	-90.9
	TDD
	

	
	719
	
	
	-97.1
	-94.3
	-92.7
	-91.5
	FDD
	40

	
	40
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	TDD
	

	NOTE 19:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Based on the above requirements, the total REFSENS requirement for CA_7A-8A-40A can be defined as the following table.

Table 3: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to cross band isolation issues of TDD and FDD bands)
	EUTRA CA Configuration
	EUTRA band
	Channel bandwidth
	Duplex mode
	Applicable active UL band

	
	
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	
	

	CA_7A-8A-40A
	7
	
	
	-98
	-95
	-93.2
	-92
	FDD
	7

	
	8
	
	
	-96.8
	-93.8
	
	
	FDD
	

	
	4019
	
	
	-96.3
	-93.6
	-92
	-90.9
	TDD
	

	
	719
	
	
	-88
	-87.4
	-87
	-86.7
	FDD
	8

	
	8
	
	
	-96.8
	-93.8
	
	
	FDD
	

	
	40
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	TDD
	

	
	719
	
	
	-97.1
	-94.3
	-92.7
	-91.5
	FDD
	40

	
	8
	
	
	-96.8
	-93.8
	
	
	FDD
	

	
	40
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	TDD
	

	NOTE 19:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 4: Uplink configuration for reference sensitivity (exceptions due to cross band isolation issues of TDD and FDD bands)

	E-UTRA Band / Channel bandwidth of the affected DL band / NRB / Duplex mode

	EUTRA CA Configuration
	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	CA_7A-8A-40A
	7
	
	
	25 
	50 
	75
	751
	FDD

	
	8
	
	
	8
	16
	
	
	

	
	40
	
	
	25
	50 
	75 
	100 
	TDD

	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 5.6-1).



Conclusion

The UE requirement was analyzed in this contribution, based on the analysis we can obtain the following proposals

Proposal 1: It is proposed to define the ΔTIB,c and ΔRIB,c values for CA_7A-8A-40A as Table 2.

Table 2 Proposed ΔTIB,c and ΔRIB,c values for CA_7A-8A-40A
	Bands
	ΔTIB,c (dB)
	ΔRIB,c (dB)

	B7
	0.5
	0

	B8
	0.6
	0.2

	B40
	0.6
	0.5


Proposal 2: It is proposed to define REFSENS values as Table 3 and 4
Table 3: Reference sensitivity for carrier aggregation QPSK PREFSENS, CA (exceptions due to cross band isolation issues of TDD and FDD bands)
	EUTRA CA Configuration
	EUTRA band
	Channel bandwidth
	Duplex mode
	Applicable active UL band

	
	
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	
	

	CA_7A-8A-40A
	7
	
	
	-98
	-95
	-93.2
	-92
	FDD
	7

	
	8
	
	
	-96.8
	-93.8
	
	
	FDD
	

	
	4019
	
	
	-96.3
	-93.6
	-92
	-90.9
	TDD
	

	
	719
	
	
	-88
	-87.4
	-87
	-86.7
	FDD
	8

	
	8
	
	
	-96.8
	-93.8
	
	
	FDD
	

	
	40
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	TDD
	

	
	719
	
	
	-97.1
	-94.3
	-92.7
	-91.5
	FDD
	40

	
	8
	
	
	-96.8
	-93.8
	
	
	FDD
	

	
	40
	
	
	-99.5
	-96.5
	-94.7
	-93.5
	TDD
	

	NOTE 19:
Applicable for the operations with 2 or 4 antenna ports supported in the band with carrier aggregation configured.


Table 4: Uplink configuration for reference sensitivity (exceptions due to cross band isolation issues of TDD and FDD bands)

	E-UTRA Band / Channel bandwidth of the affected DL band / NRB / Duplex mode

	EUTRA CA Configuration
	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	CA_7A-8A-40A
	7
	
	
	25 
	50 
	75
	751
	FDD

	
	8
	
	
	8
	16
	
	
	

	
	40
	
	
	25
	50 
	75 
	100 
	TDD

	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 5.6-1).
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