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1. Introduction

MSD analysis is provided for CA_3A-40A in addition to those provided in [1], [2], and [3].
2. Discussion

The assumed architecture is Band 3 duplexer or Band 1 + Band 3 quadplexer and Band 40 filter connected by a local diplexer -- the same assumption as taken in [1] and [2].  Data for a triplexer was not available at the time of this writing.  Filter vendor data was obtained from four different vendors and is summarized below in Table 1.
Table 1.  Band 3 and Band 40 duplexer and filter parameters

	
	Band 3 duplexer / Band 40 filter
	B1+B3 Quadplexer / Band 40 filter
	Average

	Parameter
	Vendor A
	Vendor B
	Vendor C
	Vendor D
	Vendor A
	Vendor B
	

	B3 Tx IL
	2.5
	3
	4.5
	3.5
	3.8
	3.5
	

	B3 Rx IL
	3.5
	3.5
	4
	4
	3.5
	4.4
	

	B40 Tx/Rx IL
	3.5
	3.2
	3
	3.3
	3.3
	3.2
	

	B3 Tx Iso
	53
	52
	52
	55
	55
	51
	53

	B3 Rx Iso
	50
	50
	47
	50
	50
	51
	50

	B3 Tx cross iso
	30 (estimated)
	28
	27
	36
	36
	28
	31

	B40 Rx cross iso
	30
	30 (estimated)
	27
	28
	40
	15
	28

	R40 Tx cross iso
	30
	30
	37 (estimated)
	40 (estimated)
	40
	40
	36

	B3 Rx cross iso
	30
	30
	25
	36
	36
	30
	31


For the diplexer, data was only available from a single vendor.  Other vendors results were not yet available at the time of this writing.

	Parameter
	Value (dB)

	B3 Tx/Rx IL
	1.1

	B40 Tx/Rx IL
	1.85

	B3 Tx/Rx isolation
	12

	B40 Tx/Rx isolation
	7


Maximum sensitivity degradation (MSD)
MSD is computed for Band 3 when there is simultaneous transmission in Band 40 and for Band 40 when there is simultaneous transmission in Band 3.  Noise contributions are summarized below. 
Table 2.  MSD calculation parameters

	
	Band 3 DL
	Band 40 DL

	Front-end
	6.5 dB
	6.5 dB

	IP2
	50 dBm
	48 dBm

	IM2 correction (not including 6 dB)
	0 dB
	0 dB

	Rx LO phase noise
	-154 dBc/Hz
	-154 dBc/Hz

	Rx cross band isolation (duplexer/filter + diplexer)
	35 dB
	43 dB

	Tx cross band isolation (duplexer/filter + diplexer)
	43 dB
	43 dB

	PRx/DRx antenna isolation
	10 dB
	10 dB


Table 3.  Noise contributors to MSD

	
	Band 40 UL, Band 3 DL
	Band 3 UL, Band 40 DL

	Rx thermal noise
	-168.5 dBm/Hz
	-168.5 dBm/Hz

	Tx noise at LNA input (Prx)
	-172.1 dBm/Hz
	-165.1 dBm/Hz

	IM2 noise (PRx)
	-92.3 dBm
	-93.1 dBm

	Rx LO downconverting
	-173 dBm/Hz
	-173 dBm/Hz

	Total noise at LNA (PRx)
	-91.6 dBm (5 MHz CBW)
	-90.2 dBm (10 MHz DL CBW)

	Total noise at LNA (DRx)
	-101.3 dBm (5 MHz CBW)
	-97.8 dBm (10 MHz DL CBW)


MSD is then derived using MRC combining as follows.  

	Band 3 CBW
	Band 40 CBW
	Band 3 MSD
	Band 40 MSD

	5
	5
	1.5
	5.1

	10
	5
	1.1
	5.1

	15
	5
	0.8
	5.1

	20
	5
	0.7
	5.1

	5
	10
	1.5
	5.0

	10
	10
	1.1
	5.0

	15
	10
	0.8
	5.0

	20
	10
	0.7
	5.0

	5
	15
	1.5
	4.9

	10
	15
	1.1
	4.9

	15
	15
	0.8
	4.9

	20
	15
	0.7
	4.9

	5
	20
	1.5
	4.9

	10
	20
	1.1
	4.9

	15
	20
	0.8
	4.9

	20
	20
	0.7
	4.9


Comparison
Table 4.  Band 3 MSD comparison

	Band 3 CBW
	Band 40 CBW
	Qualcomm
	MediaTek
	Huawei
	TeliaSonera
	Vendors' average

	5
	10, 15, 20
	1.5
	2.8
	3.9
	1.3
	2.7

	10
	10, 15, 20
	1.1
	2.8
	3.3
	1.2
	2.4

	15
	10, 15, 20
	0.8
	2.7
	2.9
	1.2
	2.1

	20
	10, 15, 20
	0.7
	2.7
	2.7
	1.2
	2.0


Table 5.  Band 40 MSD comparison

	Band 3 CBW
	Band 40 CBW
	Qualcomm
	MediaTek
	Huawei
	TeliaSonera
	Vendors' average

	5, 10, 15, 20
	5
	5.1
	4.6
	4.9
	3.0
	4.9

	5, 10, 15, 20
	10
	5.0
	4.1
	4.5
	2.8
	4.5

	5, 10, 15, 20
	15
	4.9
	3.9
	4.3
	2.7
	4.4

	5, 10, 15, 20
	20
	4.9
	3.8
	4.2
	2.6
	4.3


We propose to use the vendor's average value for the specification as our view is that the values used as a basis for the  proposal in [3] are too speculative for the near-term device availability needs of the interested operators.

3. Conclusion
MSD analysis is provided for CA_3A-4A configuration.  The results are somewhat different from those provided in [1], [2], and [3] due to different filter characteristics assumed and other assumed parameters in the calculation.  While aggressive assumptions can lead to more attractive MSD numbers, if components or designs are not available to meet those requirements, the band combinations requirements will not be met and the CA_3A-40A band combination will not be supported by a wide ecosystem of devices.
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