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1 Introduction
In this contribution we propose to reintroduce the concept of MSR (Maximum Sensitivity Reduction) to characterize the allowed desensitization. We also present tentative MSR numbers (or MSD as we propose to call them) for some LTE bands. A draft CR is attached, but without numbers. Simultaneous two-port testing is assumed throughout. 
The next issue is the acronym, some alternative names for MSR: 
MASR: MAximum Sensitivity Reduction

MSD: Maximum Sensitivity Degradation (a favourite)
ASR: Allowed Sensitivity Reduction

MBD: this is definitely a disease, isn’t it?
MSD is a proposed, even if it also turns out to be… yes, a disease, but at least no clash with Multi Standard Radio! However, MSR will be used in this paper pending possible agreement on MSD.
2 MSR or Point B?

It has been decided to specify desense in terms of an allowed reduction of TX output power for full RB allocation (Point B) rather than the desense at full TX power (MSR). This does however not consider the accuracy of the TX power at different levels for it turns out that the output power at full allocation has to be quite low for some channel bandwidth/operating band combinations (ACLR does not always decrease sharply with power for reasons of current consumption). Normally the TX power is calibrated at full power to e.g. satisfy SAR requirements and the tolerance at maximum power. At lower levels the accuracy is often poorer depending on the implementation. Hence reverting to MSR would most likely give more accurate testing results. Moreover, MSR would give operators an idea of the expected desensitization at full power.
Next we revisit the method for desensitization using two ports simultaneously.

3 Method for obtaining desense

For two-port testing the degradation of actual SNR for Maximum Ratio Combining assuming a given wanted signal and the same minimum performance per branch is

(3.1)
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where Lrx is the receive insertion loss, atx-rx the duplexer isolation, B the bandwidth and  a margin for the TX noise that is already implicit in the REFSENS values above. Fmax is the noise factor assumed for the reference sensitivity (the range 9-12 dB plus the implementation margin for impairments of 2.5 dB but excluding the TX noise), and Lcpl is the coupling between the branches. Note that Pout is the PA power output before the TX filter of the duplexer, and ACLR is measured in the entire receive bandwidth and related to the PA output power (thus dBc). 
The relation REFSENS (dBm) is
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with SNR ideal but with practical channel estimation (the implementation margin included in Fmax  instead). See [1,2,3] for a further background. 
An aspect on this formula next: in conductive tests with the antennas disconnected, the coupling between the branches Lcpl is normally very high – it has to be – , but for calculating the MSR the value should not be too excessive to make sure that the OOBE into the receive band (ACLR) is dominating the TX blocker for both branches. A value of Lcpl = 10 dB is therefore assumed. 

The MSR is measured with identical wanted signals applied to both receiver antenna connectors. 
Since the antennas are disconnected, the MSR for two-port only give an indication of the desensitization in practice. An OTA test would give a more complete picture; this test could even be carried out in free space in a simple test setup, or in a reverberation chamber. 
4 MSR results for some bands
Next we give tentative MSR values by (3.1) with the following assumptions for the minimum requirements

· duplexer loss set to minimum 43 dB (Tx to RX isolation) for all bands

· duplexer insertion losses at TX and RX of 3 dB 

· on-board branch coupling of Lcpl = 10 dB (antennas disconnected)

· Pout-ant at antenna 22 dBm (MPR = 1 dB)

· the margin  = 0.1 dB (accounting for TX noise in the REFSENS figures)

ACLR measured in relevant receive bands with maximum uplink transmission configuration and related to the uplink output power at before the TX duplexer (dBc) are shown in Table 1 (Band 3 10 MHz for reference, has no allowed sensitivity reduction). 

Table 1 ACLR for different bands (dBc), maximum transmission configuration for UL
	E-UTRA Band
	5MHz/25 RB
	10 MHz/50 RB
	15 MHz/75 RB
	20 MHz/100 RB

	3
	
	(87)
	76
	70

	8
	
	69
	
	

	11
	
	70
	61
	51

	12
	76
	60
	
	

	13
	76
	60
	
	

	17
	76
	60
	
	


The resulting MSR values are given in Table 2.
Table 2: Maximum Sensitivity Reduction

	Channel bandwidth

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

	1
	
	
	
	
	
	
	FDD

	2
	
	
	
	
	
	
	FDD

	3
	
	
	
	n/a (0.0)
	0.9
	6.5
	FDD

	4
	
	
	
	
	
	
	FDD

	5
	
	
	
	
	
	
	FDD

	6
	
	
	
	
	
	
	FDD

	7
	
	
	
	
	
	
	FDD

	8
	
	
	n/a
	3.3
	
	
	FDD

	9
	
	
	
	
	
	
	FDD

	10
	
	
	
	
	
	
	FDD

	11
	
	
	n/a
	3.3
	7.3
	14.8
	FDD

	12
	
	n/a
	2.0
	11.1
	
	
	FDD

	13
	
	n/a
	2.0
	11.1
	
	
	FDD

	14
	
	
	
	
	
	
	FDD

	17
	
	
	2.0
	11.1
	
	
	FDD

	Note 1:
The transmitter shall be set to maximum output power level with MPR applied and with the maximum transmission configuration (Table 5.2.1-1) allocated 



The values could then be specified with a granularity of 0.5 dB. 

5 Proposal 
It is proposed to use MSR to specify the allowed degradation of sensitivity. A draft CR for reintroducing MSR is attached.
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