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Introduction
This contribution is a text proposal for TR 38.894 to update the requirements of CA_n39A-n40A-n41A.
Text Proposal
[bookmark: _Toc523749799][bookmark: _Toc523750864][bookmark: _Toc527979877]<Start of Text Proposal>
[bookmark: _Toc164689865]5.6	CA_n39A-n40A-n41A
[bookmark: _Toc164689866]5.6.1	Status of the band combination
[bookmark: _Toc164689867]5.6.1.1	Operating bands for CA
The operating bands for CA_n39-n40-n41are specified in Table 5.6.1.1-1.
Table 5.6.1.1-1: Inter-band CA operating bands involving FR1
	NR CA Band
	NR Band
(Table 5.2-1)
	DL interruption allowed (Note 4)

	CA_n39-n40-n41
	n39, n40, n41
	

	NOTE 4:	Applicable when dynamic Tx switching is conducted across 2 UL bands. The DL interruption requirement is specified in clause 8.2.2.2.10 of 38.133 [13].


For CA_n39-n40-n41, the current spec only considers scenarios without simultaneous Rx/Tx for n39 and n41, for n40 and n41.
[bookmark: _Toc164689868]5.6.1.2	∆TIB and ∆RIB
The ΔTIB,c due to CA_n39-n40-n41 are specified in Table 5.6.1.2-1
Table 5.6.1.2-1: ΔTIB,c due to CA_n39-n40-n41 
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n39-n40-n41
	0.3
	0.3
	0.3

	NOTE 8:	“-” denotes ΔTIB,c = 0.
NOTE 9:  The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3-n5 the band order from left to right is n1, n3 and n5.



ΔRIB,c due to CA_n39-n40-n41 is set to zero.
It is noted that ΔTIB,c and ΔRIB,c reflect the possible UE architecture to support the CA band combination. 

[bookmark: _Toc164689869]5.6.1.3	Existing MSD requirement
There is no Reference sensitivity exceptions due to intermodulation interference due to 2UL CA for CA_n39-n40-n41, considering no simultaneous Rx-Tx for n39 and n41, n40 and n41.

[bookmark: _Toc164689870]5.6.2	MSD analysis for simultaneous Rx/Tx
[bookmark: _Toc164689871]5.6.2.1	Reference UE architecture
In Murata paper R4-2404222, two different reference architecture options using triplexer are provided.
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(b)
Figure 5.6.2.1-1: Reference architecture using shared antenna (R4-2404222, Murata)

In Huawei paper R4-2404513, the architecture of n40 and n41 sharing antenna switch is provided.
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Figure 5.6.2.1-2: Reference UE architecture for CA_n39-n40-n41 (R4-2404513, Huawei)

In Qualcomm paper R4-2405452, the architecture of n40 and n41 sharing antenna switch is provided.
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Figure 5.6.2.1-3: Reference UE architecture for CA_n39-n40-n41 (R4-2405452, Qualcomm)


[bookmark: _Toc164689872]5.6.2.2	RF component assumptions
IMD calculation was performed based on the below linearity parameters, filter attenuation, diplexer isolation and PCB and antenna isolation (R4-2404222, Murata).
Table 5.6.2.2-1: Intercept point parameters (R4-2404222)
	　
	IP3

	PA forward
	30

	PA reverse
	29

	Switch
	68

	Filter (Triplexer)
	74 

	LNA
	-5



Table 5.6.2.2-2: Filter attenuation/isolation, PCB and antenna isolation	(R4-2404222)
	n39 filter attenuation at n40
	40

	n39 filter attenuation at n41
	40

	n40 filter attenuation at n39
	35

	n40 filter attenuation at n41
	40

	n41 filter attenuation at n39
	35

	n41 filter attenuation at n40
	35

	Isolation btw n39 and n40 at n39
	45

	Isolation btw n39 and n40 at n40
	40

	Isolation btw n39 and n41 at n39
	45

	Isolation btw n39 and n41 at n41
	40

	Isolation btw n40 and n41 at n40
	40

	Isolation btw n40 and n41 at n41
	40

	
	

	Antenna isolation
	15

	PCB isolation
	60



IMD calculation was performed based on the below linearity parameters, filter attenuation, diplexer isolation and PCB and antenna isolation (R4-2405413, Huawei).

Table 5.6.2.2-3: Intercept point parameters (R4-2405413)
	Component
	IP3(dBm)

	Antenna switch
	68

	Diplexer
	86

	Duplexer
	74

	PA forward mixing
	32

	PA reverse mixing
	30

	LNA
	-6



Table 5.6.2.2-4: Filter attenuation/isolation, PCB and antenna isolation	(R4-2405413)
	n41 Tx Rejection at n40 Tx
	40

	n41 Tx Rejection at n39 Rx
	40

	n40 Tx Rejection at n41 Tx
	40

	n40 Tx Rejection at n39 Rx
	35

	n39 Rx Rejection at n40 Tx
	40

	n39 Tx Rejection at n41 Rx
	40

	Diplexer isolation
	15

	PCB isolation
	60

	
	



IMD calculation was performed based on the below linearity parameters, filter attenuation, diplexer isolation and PCB and antenna isolation (R4-2405452, Qualcomm).
Table 5.6.2.2-5: Intercept point parameters, filter attenuation/isolation, PCB and antenna isolation (R4-2405452)
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[bookmark: _Toc164689873]5.6.2.3	Calculated MSD values
Proposed Option 1: MSD was calculated as below for shared and separate antenna architecture respectively (R4-2404222, Murata). 
Table 5.6.2.3-1: M3DL/2UL MSDs for CA_n39A-n40A-n41A (R4-2404222)
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n39-n40-n41
	n39
	1917.5
	5
	25
	1917.5
	N/A
	TDD
	N/A

	
	n40
	2302.5
	5
	25
	2302.5
	N/A
	TDD
	N/A

	
	n41
	N/A
	10
	N/A
	2685
	31.6
	TDD
	IMD3

	
	n39
	N/A 
	5
	N/A
	1917.5
	31.6
	TDD
	IMD31

	
	n40
	2302.5
	5
	25
	2302.5
	N/A
	TDD
	N/A

	
	n41
	2685
	10
	50
	2685
	N/A
	TDD
	N/A 

	NOTE 1:	This band is subject to IMD5 also which MSD is not specified.



Proposed Option 2: MSD was calculated as below for shared and separate antenna architecture respectively (R4-2405413, Huawei). 
Table 5.6.2.3-2: M3DL/2UL MSDs for CA_n39A-n40A-n41A (R4-2405413)
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n39-n40-n41
	n39
	1917.5
	5
	25
	1917.5
	N/A
	TDD
	N/A

	
	n40
	2302.5
	5
	25
	2302.5
	N/A
	TDD
	N/A

	
	n41
	N/A
	10
	N/A
	2685
	27.1
	TDD
	IMD3

	
	n39
	N/A 
	5
	N/A
	1915
	16.3
	TDD
	IMD31

	
	n40
	2302.5
	5
	25
	2302.5
	N/A
	TDD
	N/A

	
	n41
	2685
	10
	50
	2685
	N/A
	TDD
	N/A

	NOTE 1:	This band is subject to IMD5 also which MSD is not specified.



Proposed Option 3: MSD was calculated as below for shared and separate antenna architecture respectively (R4-2405452, Qualcomm). 
Table 5.6.2.3-2: M3DL/2UL MSDs for CA_n39A-n40A-n41A (R4-2405452)
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n39-n40-n41
	n39
	
	5
	25
	
	N/A
	TDD
	N/A

	
	n40
	
	5
	25
	
	N/A
	TDD
	N/A

	
	n41
	N/A
	10
	N/A
	2685
	[30.9]
	TDD
	IMD3

	
	n39
	N/A 
	5
	N/A
	1915
	[22.5]
	TDD
	IMD31

	
	n40
	
	5
	25
	
	N/A
	TDD
	N/A

	
	n41
	2685
	10
	50
	
	N/A
	TDD
	N/A

	NOTE 1:	This band is subject to IMD5 also which MSD is not specified.




[bookmark: _Toc164689874]5.6.3	Requirements for simultaneous Rx/Tx
[bookmark: _Toc164689875]5.6.3.1	∆TIB and ∆RIB values　
Sufficient attenuation level between bands should be considered in ΔTIB,c and ΔRIB,c , given that increased insertion loss of the triplexer compared to single filter (R4-2404222).
Table 5.6.3.1-1: ΔTIB,c due to CA_n39-n40-n41
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n39-n40-n41
	0.3
	0.6
	0.6

	NOTE 8:	“-” denotes ΔTIB,c = 0.
NOTE 9:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3-n5 the band order from left to right is n1, n3 and n5.



Table 5.6.3.1-2: ΔRIB,c due to CA_n39-n40-n41
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)7

	
	Component band in order of bands in configuration8

	CA_n39-n40-n41
	0.3
	0.6
	0.6

	NOTE 9:	“-” denotes ΔRIB,c = 0.
NOTE 10:	The component band order in the configuration should be listed by the order of NR bands, such as for CA_n1-n3-n8 the band order from left to right is n1, n3 and n8.




[bookmark: _Toc164689876]5.6.3.2	Reference sensitivity requirements
Table 5.6.3.2-1: M3DL/2UL MSDs for CA_n39A-n40A-n41A (R4-2405452)
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
LCRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n39-n40-n41
	n39
	1917.5
	5
	25
	1917.5
	N/A
	TDD
	N/A

	
	n40
	2302.5
	5
	25
	2302.5
	N/A
	TDD
	N/A

	
	n41
	N/A
	10
	N/A
	2685
	30.3
	TDD
	IMD3

	
	n39
	N/A 
	5
	N/A
	1917.5
	27.4
	TDD
	IMD31

	
	n40
	2302.5
	5
	25
	2302.5
	N/A
	TDD
	N/A

	
	n41
	2685
	10
	50
	2685
	N/A
	TDD
	N/A

	NOTE 1:	This band is subject to IMD5 also which MSD is not specified.



<End of Text Proposal>
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