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1. Introduction
This contribution shows the analysis for MSD for the CA_B5A_B66A with UL on CA_B5A_B66A due to both IM2 and IM5 as shown in the table below [1]. 
	CA
	UL CA
	IMD
	UL Fc [MHz]
	DL Fc [MHz]
	UL BW [MHz]
	UL  [RB]
	DL Band
	3rd DL Fc [MHz]
	IMD center [MHz]
	DL BW [MHz]

	
	
	
	
	
	
	
	
	
	
	

	B5+B66
	B5
	IMD2
	fB66-fB5
	838
	883
	5
	25
	B5
	883.0
	883.0
	5

	
	B66
	
	
	1721
	2121
	5
	25
	
	
	
	5

	B5+B66
	B5
	IMD5
	2*fB66-3*fB5
	846.5
	891.5
	5
	25
	B5
	891.5
	891.5
	5

	
	B66
	
	
	1715.5
	2115.5
	5
	25
	
	
	
	5


2. Discussion

Table 1 and 2 show the parameters needed for the link budget analysis. The link budget is dominated by B5 PA forward IM2 and IM5 between B5 and B66 Tx desensing B5 receiver. The link budget highlights effect of B5 forward IM2 on B5 sensitivity. 

Table 1: FE component insertion loss values
[image: image1.emf]Component B5 B66 Units

Di-Plexer 0.35 0.5 dB

Filter 0.25 0.25 dB

Coupler 0.15 0.2 dB

Switch 0.4 0.6 dB

Duplexer 2.5 2.5 dB

Trace loss 0.15 0.2 dB

Total Loss (pl) 3.8 4.25 dB

Component B5 B66 Units

Switch 0.4 dB

DRx filter 2.5 dB

Trace loss 0.15 dB

Total Loss (dl) 3.05 dB

FE loss for PRx

FE loss for DRx


Table 2: Other parameters for MSD analysis

[image: image2.emf]Units

B66 PA out to B5 PA input 60 dB

Ant to Ant  10 dB

B5 PA out to B5 DRx LNA  65 dB

RF IC pin to Pin isolation 50 dB

B5 Dup Tx isolation  50 dB

B5 DRx fitler rejection for B5 Tx 46 dB

B5 DRx fitler rejection for B66 Tx 40 dB

Units

B5 20.5 dBm

B66 20.5 dBm

Units

B5 24.30 dBm

B66 24.75 dBm

Units

B5 PRx LNA NF 3 dB

B5 DRx LNA NF 3 dB

BW 5 MHz

B5 DA ouptut  0 dBm

B6 DA output 0 dBm

LNA IP2 10 dBm

LNAIP5 -12 dBm

Isolation

Antenna output power

PA output power

WTR parameters


Table 3: Link budget for IM2 and IM5
[image: image4.emf]Units Units

B66 PA out to B5 PA in@ B66 freq -35.25 dBm B66 PA out to B5 PA in@ B66 freq -40.40 dBm

B66 DA out to B5 PA in @B66 freq -50.00 dBm B66 DA out to B5 PA in @B66 freq -50.00 dBm

Total B66 power at B5 PA in -35.11 dBm Total B66 power at B5 PA in -39.95 dBm

B5 PA output power @B5 freq 24.00 dBm B5 PA output power @B5 freq 24.00 dBm

 Forward IM2 @ B5 PA output -11.11 dBm  Forward IM5 @ B5 PA output -38.90 dBm

Units Units

B5 PA out to B5 PRx LNA isolation 49.86 dBm B5 PA out to B5 PRx LNA isolation 49.86 dBm

PA Forward IM2 at PRx LNA -60.97 dBm PA Forward IM5 at PRx LNA -88.76 dBm

B5 PA out to B5 DRx LNA isolation 60.91 dBm B5 PA out to B5 DRx LNA isolation 60.91 dBm

PA Forward IM2 at DRx LNA -72.01 dBm PA Forward IM5 at DRx LNA -99.81 dBm

Units Units

B5 PA forward IM2 -11.11 dBm B5 PA forward IM5 -38.90 dBm

B5 Duplexer rejection in Tx 50.00 dBm B5 Duplexer rejection in Tx 50.00 dBm

IM2 @B5 PRx LNA -61.11 dBm IM5 @B5 PRx LNA -88.90 dBm

Units Units

B5 Tx power @LNA input -25.55 dBm B5 Tx power @LNA input -25.55 dBm

B66 Tx power @LNA input -39.81 dBm B66 Tx power @LNA input -39.81 dBm

LNA IP2 10.00 dBm PRx LNA IP5 -12.00 dBm

PRx LNA IM2@LNA -75.36 dBm PRx LNA IM5@LNA -108.27 dBm

Units Units

B5 Tx power @LNA input -35.50 dBm B5 Tx power @LNA input -35.50 dBm

B66 Tx power @LNA input -29.50 dBm B66 Tx power @LNA input -29.50 dBm

LNA IP2 10.00 dBm DRx LNA IP5 -12.00 dBm

DRx LNA IM2 -75.00 dBm DRx LNA IM5 -117.50 dBm

Units Units

@B5 PRx LNA input -57.95 dBm @B5 PRx LNA input -85.80 dBm

@B5 DRx LNA input -70.24 dBm @B5 DRx LNA input -99.73 dBm

Units Units

@B5 PRx Ant input -54.15 dBm @B5 PRx Ant input -85.80 dBm

@B5 DRx Ant input -67.19 dBm @B5 DRx Ant input -96.68 dBm

units units

@B5 PRx Ant -100.21 dBm @B5 PRx Ant -100.21 dBm

@B5 DRx Ant -100.96 dBm @B5 DRx Ant -100.96 dBm

units units

@B5 PRx Ant -54.15 dBm @B5 PRx Ant -85.64 dBm

@B5 DRx Ant -67.19 dBm @B5 DRx Ant -95.30 dBm

units units

C/N required -1.00 dB C/N required -1.00 dB

MRC sensitivity estimated (PRx+DRx) -66.87 dBm MRC sensitivity estimated (PRx+DRx) -95.00 dBm

Spec for B5 sensitivity for 5 MHz -98.00 dBm Spec for B5 sensitivity for 5 MHz -98.00 dBm

Relaxation needed 31.13 dB Relaxation needed 3.00 dB

Total  noise @Ant Total  noise @Ant

MRC sensitivity estimated (PRx+DRx) MRC sensitivity estimated (PRx+DRx)

Total IM2@ LNA input Total IM5@ LNA input

Total IM2@ Ant input Total IM5@ Ant input

Thermal noise @Ant Thermal noise @Ant

IM2 from B5 PA out to B5 LNA (Duplexer) IM5 from B5 PA out to B5 LNA (Duplexer)

PRx LNA IP2 PRx LNA IP5

DRx LNA IP2 DRx LNA IP5

PA Forward IM2 PA Forward IM5

IM2 from B5 PA out to B5 LNA (iso) IM5 from B5 PA out to B5 LNA (iso)


3. Conclusion
MSD analysis for CA_B5A_B66A has been shown in this paper. 
Proposal 1: For CA_B5A_B66A with UL on CA_B5A_B66A MSD for B5 5MHz receiver BW is as shown below. 
	DL CA
	UL CA
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL
RB #
	DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	B5+B66
	B5
	IMD2
	fB66 -fB5
	838
	5
	25
	883
	5
	1
	31.13

	
	B66
	
	
	1721
	5
	25
	
	
	
	

	
	B5
	IMD5
	2*fB66 -3*fB5
	846.5
	5
	25
	891.5
	5
	2
	3

	
	B66
	
	
	1715.5
	5
	25
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