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1	Introduction
This contribution discusses the impact of adding 3MHz CC BW into three 1UL/2DL CA cases, CA_1A-3A, CA_3A-40A, and CA_3A-41A.

2	Discussion
All these CA combinations have low-proximity characteristics i.e. the cross-band isolation is not sufficient to meet 0dB MSD. The well-known practice in RAN4 has been to use analysis results from all interested companies as basis for deciding appropriate MSD for each BW in each CA combination. Now that the MSD’s defined in TS36.101 is based on multiple analyses it is fairly difficult to provide analysis that matches well for the case when a new BW is added. 
We did analyze the MSD for each of these CA combinations without 3MHz BW on B3. It took a while to make the MSD results to match adequately well with the current numbers in the specification because, as said earlier, they are based on numbers from several companies. After the results matched well-enough then we analyzed MSD for 3MHz B3 BW and in addition analyzed the impact to B40/B41 MSD due to the slightly larger IP2 noise. This was a very extensive exercise but we believe it was important in order to make the analysis better represent “all” analysis that were used to derive the original CA REFSENS numbers.
We emphasize that the purpose for these analyses is only to find out the MSD for 3MHz B3 CC and to check if the slightly larger IP2 noise impacts B40 and B41 MSD’s. The purpose of this analysis is not to change any of the numbers in specification outside of the two aspects.
The architectures for these combinations are the same as they were when the original CA REFSENS values were calculated.
CA_1A-3A:
The following parameters were used [1]:
	Cross-band isolation
	50dB

	Band 1 PA noise
	-122 dBm/Hz

	IIP2
	48 dB

	RFIC TX noise@RX
	-148.5 dBc/Hz 

	Rx LO phase noise
	-150 dBc/Hz 

	B1 Front-end loss
	6.2dB

	B3 Front-end loss
	6.2dB

	Thermal noise at LNA
	-169.5dBm/Hz



The respective REFSENS results are:
	CA_1A-3A4
	Band
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	
	1
	
	-100
	-97
	-95.2
	-94

	
	3
	-95
	-94
	-91.5
	-90
	-88.9



The results are very well aligned with the numbers in TS36.101
	CA_1A-3A4
	Band
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	
	1
	
	-100
	-97
	-95.2
	-94

	
	3
	
	-94
	-91.5
	-90
	-89



The only open issue for this CA combination is the REFSENS value for 3MHz B3. We propose to use -95dBm.
Proposal1: For CA_1A-3A, the REFSENS value for 3MHz B3 CC shall be -95dBm
	CA_1A-3A4
	Band
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	
	1
	
	-100
	-97
	-95.2
	-94

	
	3
	-95
	-94
	-91.5
	-90
	-88.9




CA_3A-40A:
The following parameters were used [2], [3] 
	PA spectrum regrowth Rx noise 
	-135dBm/Hz

	RFIC IIP2 
	48dB

	B40 Front-end loss
	7.2dB

	B3 Front-end loss
	6.7dB

	B3 Duplexer Tx attenuation @ B40 
	31dB

	B3 Duplexer Rx attenuation @ B40 
	40dB

	B40 band filter attenuation @ B3 Tx 
	29dB

	B40 band filter attenuation @ B3 Rx 
	28dB

	B3 RX LO phase noise
	-154dBc/Hz

	B40 RX LO phase noise
	-154dBc/Hz

	RFIC TX noise@RX
	-151dBc/Hz

	Diplexer ISO @ B40 
	10dB

	Diplexer ISO @ B3 
	13dB

	Thermal noise at LNA
	-170dBm/Hz



The respective REFSENS results are:
	CA_3A-40A
	Band
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	
	3
	-98.7
	-97 
	-94
	-92.2
	-91

	
	40
	
	-95.3
	-92.7
	-91.1
	-90.2

	CA_3A-40A
	3
	-95.3
	-94.1
	-91.4
	-89.8
	-88.7

	
	40
	
	-100
	-97
	-95.2
	-94



The results are again fairly well aligned with the current numbers in TS36.101. 
	CA_3A-40A
	Band
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	
	3
	
	-97 
	-94
	-92.2
	-91

	
	40
	
	-95.4
	-92.9
	-91.3
	-90.2

	CA_3A-40A
	3
	
	-94.2
	-91.2
	-89.5
	-88.3

	
	40
	
	-100
	-97
	-95.2
	-94



We propose to use -95.3dBm for 3MHz B3 REFSENS. 

Proposal2: For CA_3A-40A, the REFSENS value for 3MHz B3 CC shall be -95.3dBm. 
	CA_3A-40A
	Band
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	
	3
	-98.7
	-97 
	-94
	-92.2
	-91

	
	40
	
	-95.3
	-92.7
	-91.1
	-90.2

	CA_3A-40A
	3
	-95.3
	-94.2
	-91.2
	-89.5
	-88.3

	
	40
	
	-100
	-97
	-95.2
	-94




CA_3A-41A:

The following parameters were used [4], [5]:

	PA spectrum regrowth Rx noise (dBm/Hz)
	-135dBm/Hz

	RFIC IIP2 (dBm)
	48dB

	B41 FE Loss (dB)
	7.6dB

	B3 FE Loss (dB)
	6.7dB

	B3 Duplexer Tx attenuation @ B41 (dB)
	40dB

	B3 Duplexer Rx attenuation @ B41 (dB)
	40dB

	B41 band filter attenuation @ B3 Tx 
	26dB

	B41 band filter attenuation @ B3 Rx 
	22dB

	B3 Rx LO phase noise (dBc/Hz)
	-154dBc/Hz

	B41 RX LO phase noise (dBc/Hz)
	-154dBc/Hz

	RFIC TX noise @RX
	-151dBc/Hz

	Diplexer ISO @ B41 (dB)
	15dB

	Diplexer ISO @ B3 (dB)
	15dB

	B41 thermal noise at LNA
	-169.2dBm/Hz

	B3 thermal noise at LNA
	-170dBm/Hz



The respective REFSENS results are:

	
	Band
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	CA_3A-41A5
	3
	[-95.3]
	[-93.9]
	[-90.9]
	[-89.1]
	[-87.9]

	
	41
	
	-97.5
	-94.5
	-92.7
	-91.5

	
	3
	-98.7
	-97 
	-94
	-92.2
	-91

	
	41
	
	[-93.3]
	[-90.9]
	[-89.5]
	[-88.4]



The results are again fairly well aligned with the current numbers in TS36.101. 

	
	Band
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	CA_3A-41A5
	3
	
	[-94]
	[-91]
	[-89.2]
	[-87.9]

	
	41
	
	-97.5
	-94.5
	-92.7
	-91.5

	
	3
	
	-97 
	-94
	-92.2
	-91

	
	41
	
	[-93.3]
	[-90.7]
	[-89.2]
	[-88.1]



We propose to use -95.3dBm for 3MHz B3 REFSENS. 

Proposal3: For CA_3A-41A, the REFSENS value for 3MHz B3 CC shall be -95.3dBm. 
	
	Band
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	CA_3A-41A5
	3
	[-95.3]
	[-94]
	[-91]
	[-89.2]
	[-87.9]

	
	41
	
	-97.5
	-94.5
	-92.7
	-91.5

	
	3
	-98.7
	-97 
	-94
	-92.2
	-91

	
	41
	
	[-93.3]
	[-90.7]
	[-89.2]
	[-88.1]



There is some impact in IP2 noise when B3 uses 3MHz UL, but the impact is so small it can be considered negligible versus the lengthy discussions that would likely be needed in order to change the B40 and B41 CA REFSENS numbers.

Proposal4: B40 and B41 CA REFSENS number do not need to be changed due to slightly higher IP2 noise. 
3	Conclusion
 The requirements associated with adding 3MHz BW into B3 in CA_1A-3A, CA_3A-40A, and CA_3A-41A were  analyzed. The following proposals were made.

Proposal1: For CA_1A-3A, the REFSENS value for 3MHz B3 CC shall be -95dBm
	CA_1A-3A4
	Band
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	
	1
	
	-100
	-97
	-95.2
	-94

	
	3
	-95
	-94
	-91.5
	-90
	-88.9




Proposal2: For CA_3A-40A, the REFSENS value for 3MHz B3 CC shall be -95.3dBm. 
	CA_3A-40A
	Band
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	
	3
	-98.7
	-97 
	-94
	-92.2
	-91

	
	40
	
	-95.3
	-92.7
	-91.1
	-90.2

	CA_3A-40A
	3
	-95.3
	-94.2
	-91.2
	-89.5
	-88.3

	
	40
	
	-100
	-97
	-95.2
	-94




Proposal3: For CA_3A-41A, the REFSENS value for 3MHz B3 CC shall be -95.3dBm. 
	
	Band
	3MHz
	5MHz
	10MHz
	15MHz
	20MHz

	CA_3A-41A5
	3
	[-95.3]
	[-94]
	[-91]
	[-89.2]
	[-87.9]

	
	41
	
	-97.5
	-94.5
	-92.7
	-91.5

	
	3
	-98.7
	-97 
	-94
	-92.2
	-91

	
	41
	
	[-93.3]
	[-90.7]
	[-89.2]
	[-88.1]



Proposal4: B40 and B41 CA REFSENS number do not need to be changed due to slightly higher IP2 noise. 
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