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Introduction

In this input we calculate the MSD for 2UL CA_3A_40A. 
Comparison of MSD calculation
From previous inputs we observe that when it comes to MSD that the vendors take too many worst case assumption and relaxed component performance values, see reference [1] to [5]. The antenna isolation value between the antennas ports used in these MSD calculations is one of such values where vendors take too relaxed assumptions (10 dB). For conducted REFSENS tests the radiating part of the antennas are disconnected and the isolation between the antenna ports after our information is much larger than 10 dB. 
There are two vendor inputs for that band combination on MSD which are in: R4-152254 from Huawei and in R4-153063 from MediaTek. In this input we use the MediaTek input to show if assuming an antenna port isolation of 15 dB and the required MSD. We also like to note that we believe that such antenna port isolation is even larger than 15 dB and also that the cross-band isolation between the bands can be larger than 50 dB if the filter combiners are optimized (duplexer, diplexer, triplexer). But in order to progress the work we focus in that input on the antenna port isolation and take a value of 15 dB in our calculation.  We take the same frontend loss as MediaTek of 4 dB. The changes in the calculation are highlighted with yellow in the table. 
	Noise from B3 Tx thermal
	Value
	Unit

	PA noise floor
	-135
	dBm/Hz

	Transceiver noise floor at PA output 
	-130
	dBm/Hz

	Total noise floor at PA output
	-128.8
	dBm/Hz

	Cross-band isolation
	42
	dB

	Coupled noise in victim band (main)
	-170.8
	dBm/Hz

	Antenna isolation
	10 15
	dB

	Coupled noise in victim band (diversity)
	-180.8 -185.8
	dBm/Hz

	Noise induced by B3 Tx leakage through B40 Rx IP2
	Value
	Unit

	B3 Tx PA output power at antenna port
	23
	dBm

	Cross-band isolation
	38
	dB

	B3 Tx power at B40 LNA input (main)
	-15
	dBm

	Antenna isolation
	10 15
	dB

	B3 Tx power at B40 LNA input (diversity)
	-25 -30
	dBm

	B40 Rx IIP2
	50
	dBm

	Correction factor
	9
	dB

	IP2 induced noise at B40 LNA input (main)
	-89.0
	dBm

	IP2 induced noise at B40 LNA input (diversity)
	-109.0 -119.0
	dBm

	Noise induced by B40 Rx reciprocal mixing
	Value
	Unit

	B40 Rx LO phase noise
	-150.0
	dBc/Hz

	Reciprocal mixing noise at B40 LNA input (main)
	-165.0
	dBm/Hz

	Reciprocal mixing noise at B40 LNA input (diversity)
	-175.0 -180.0
	dBm/Hz

	B40 Rx desensitization level (5-MHz carrier)
	Value
	Unit

	Total interference noise (main) referred to antenna
	-84.4
	dBm

	Total interference noise (diversity) referred to antenna
	-100.9 -107.2
	dBm

	Desensitization level after MRC
	4.6 3.0
	dB


	Noise from B40 Tx thermal
	Value
	Unit

	PA noise floor
	-135
	dBm/Hz

	Transceiver noise floor at PA output 
	-128
	dBm/Hz

	Total noise floor at PA output
	-127.2
	dBm/Hz

	Cross-band isolation
	38
	dB

	Coupled noise in victim band (main)
	-165.2
	dBm/Hz

	Antenna isolation
	10 15
	dB

	Coupled noise in victim band (diversity)
	-175.2 -180.2
	dBm/Hz

	Noise induced by B40 Tx leakage through B3 Rx IP2
	Value
	Unit

	B40 Tx PA output power at antenna port
	23
	dBm

	Cross-band isolation
	47
	dB

	B40 Tx power at B3 LNA input (main)
	-24
	dBm

	Antenna isolation
	10 15
	dB

	B40 Tx power at B3 LNA input (diversity)
	-34 -39
	dBm

	B3 Rx IIP2
	50
	dBm

	Correction factor
	9
	dB

	IP2 induced noise at B3 LNA input (main)
	-107.0
	dBm

	IP2 induced noise at B3 LNA input (diversity)
	-127.0 -137
	dBm

	Noise induced by B3 Rx reciprocal mixing
	Value
	Unit

	B3 Rx LO phase noise
	-152.0
	dBc/Hz

	Reciprocal mixing noise at B3 LNA input (main)
	-176.0
	dBm/Hz

	Reciprocal mixing noise at B3 LNA input (diversity)
	-186 -191
	dBm/Hz

	B3 Rx desensitization level (5-MHz carrier)
	Value
	Unit

	Total interference noise (main) referred to antenna
	-93.4
	dBm

	Total interference noise (diversity) referred to antenna
	-103.8 -108.8
	dBm


	Desensitization level after MRC
	2.8 1.3
	dB


For uncorrelated signals the individual SNRs at the MRC receiver can be summed and the following equation can be used: 

MSD = 10*log10( 2 / ( (1/(1+ IMDM/NP)) +  (1/(1+ IMDD/NP)) ) )

with NP = PRefsens + 3 dB (diversity) + 1 dB (SNR) + ΔRIB,c. 
The REFSENS for Band 3 and Band 40 is taken from TS36.101:
	Channel bandwidth 

	E-UTRA Band 
	1.4 MHz
(dBm) 
	3 MHz
(dBm) 
	5 MHz
(dBm) 
	10 MHz
(dBm) 
	15 MHz
(dBm) 
	20 MHz
(dBm) 
	Duplex Mode 

	3 
	-101.7 
	-98.7 
	-97 
	-94 
	-92.2 
	-91 
	FDD 

	40 
	  
	  
	-100 
	-97 
	-95.2 
	-94 
	TDD


 The MSDs for 5, 10, 15 and 20 MHz BW is given in the tables below:
	
	Desensitization level (dB)

	BW
	MediaTek
	Huawei
	TeliaSonera

	5 MHz
	4.6
	4.9
	3.0

	10 MHz
	4.1
	4.5
	2.8

	15 MHz
	3.9
	4.3
	2.7

	20 MHz
	3.8
	4.2
	2.6


Table 1 B40 Rx desensitization level for all carrier bandwidth
	
	Desensitization level (dB)

	BW
	MediaTek
	Huawei
	TeliaSonera

	5 MHz
	2.8
	3.9
	1.3

	10 MHz
	2.8
	3.3
	1.2

	15 MHz
	2.7
	2.9
	1.2

	20 MHz
	2.7
	2.7
	1.2


Table 2 B3 Rx desensitization level for all carrier bandwidth

Summary
In order to come forward with that CA combination we can this time agree to assume just an antenna port isolation of 15 dB, even if knowing that the value is much too low. Furthermore we can accept that the average of the suggested MSDs is taken even if knowing that the other inputs take a too low antenna port isolation in their calculations. 
Proposal 1: Take the average MSD of the inputs for the MSD for CA_3A-40A
Proposal 2: Study further in RAN4 for future such MSD calculation what antenna port isolation should be taken as a minimum value

Proposal 3: For MSD calculation companies should show the detailed calculation how the values is reached
	
	Desensitization level (dB)

	BW
	B40 Rx MSD
	B3 Rx MSD

	5 MHz
	4.2
	2.7

	10 MHz
	3.8
	2.4

	15 MHz
	3.6
	2.3

	20 MHz
	3.5
	2.2


Table 3 B3 and B40 Rx desensitization level for all carrier bandwidth

