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1 Introduction
A new study item proposal regarding in-device coexistence [1] was introduced in RAN#48 June 2010. In this paper we want to show the LTE sensitivity degradation due to simultaneous use of WLAN and LTE using a commercially available filter [2]. The assumptions are presented in Section 2.  From the results in Section 3 it is possible to see the effects of typical/worst case filter attenuation values on the desense.
2 RF Assumptions

The scenario considered in this paper is one WLAN radio transmitter (aggressor) and one LTE radio operating in Band 40 receiver (victim). In our analysis we use two attenuation filter values and we show their impact on desense. We also assume:

LTE BW: 20 MHz

LTE sensitivity: -94 dBm

Antenna isolation: 12 dB
Central WLAN frequency values [MHz]: 2412, 2422, 2432, 2442, 2452, 2462, 2472

Central LTE frequency values [MHz]: 2310, 2315, 2325, 2335, 2345, 2355, 2365, 2375, 2385, 2390
Typical attenuation filter value:  45 dB for frequencies less than 2370 MHz and 37 dB for frequencies between 2370 MHz and 2380 MHz 
Minimum attenuation filter value: 30 dB for frequencies less than 2370 MHz and 22 dB for frequencies between 2370 MHz and 2380 MHz 

Measured power amplifier output spectrum for the output of the WLAN [802.11g].

To measure desense we use the formula: 
desense=10log(α+ 1) where α is the ratio between interference and the LTE sensitivity value.

3 Coexistence results WLAN interferer to LTE 
Table 1 shows the desense results when using typical attenuation filter values, Table 2 shows the desense results when using minimum attenuation filter values.

	
	2412
	2422
	2432
	2442
	2452
	2462
	2472
	Interferer Freq. MHz

	2310
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	

	2315
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	

	2325
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	

	2335
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	

	2345
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	

	2355
	3.9
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	

	2365
	12.3
	7.7
	4.7
	4.5
	4.5
	4.5
	4.5
	

	2375
	54
	48
	43
	38
	38
	38
	38
	

	2385
	63
	57
	51
	46
	43
	43
	43
	

	2390
	66
	60
	54
	49
	45
	44
	44
	

	Victim Freq. MHz
	
	
	
	
	
	
	
	


Table 1: Coexistence interference impact from WLAN to LTE in B40 –Typical attenuation filter values used

	Desense  <  3dB

	3dB  < Desense  < 10dB

	10dB  < Desense  < 50dB 

	Desense  > 50dB


	
	2412
	2422
	2432
	2442
	2452
	2462
	2472
	Interferer Freq. MHz

	2310
	14
	14
	14
	14
	14
	14
	14
	

	2315
	14
	14
	14
	14
	14
	14
	14
	

	2325
	14
	14
	14
	14
	14
	14
	14
	

	2335
	14
	14
	14
	14
	14
	14
	14
	

	2345
	14
	14
	14
	14
	14
	14
	14
	

	2355
	17
	14
	14
	14
	14
	14
	14
	

	2365
	27
	22
	18
	17
	17
	17
	17
	

	2375
	54
	48
	43
	38
	38
	38
	38
	

	2385
	63
	57
	51
	46
	43
	43
	43
	

	2390
	66
	60
	54
	49
	45
	44
	44
	

	Victim Freq. MHz
	
	
	
	
	
	
	
	


Table 2: Coexistence interference impact from WLAN to LTE in B40 – Minimum attenuation filter values used

	Desense  <  3dB

	3dB  < Desense  < 10dB

	10dB  < Desense  < 50dB 

	Desense  > 50dB


From the results shown in the above tables we can note that although LTE sensitivity degradation is severe for very close interferer and victim spacing, the nominal filter response of the ISM band-pass filter used in this analysis effectively controls the interference in the lower half of Band 40. There is a sensitivity degradation of about at least 2.5 dB across the whole Band 40 due to the noise floor of the specific WLAN PA and the limited attenuation of the ISM filter mask. In reality, the ISM filter’s response will not be flat across Band 40, and better performance is expected for at least some parts of the band. Assuming worst-case filter response, however, sensitivity degradation is severe across the whole band. 

4 Conclusions
As a general observation our results are broadly aligned with those in [3].  From the results shown it can be concluded that there is a significant gap between the typical and worst-case filter responses – we assumed worst-case antenna coupling loss of 12dB, and only a single sample of a PA. More work is required to assess the potential performance of an RRM-based in-device interference avoidance scheme. However, there is no agreed set of simulation assumptions yet. We feel that it is necessary to agree on antenna coupling loss, PA characteristics and on whether to assume typical or worst-case filter characteristics to assess an RRM based scheme. We believe that in most scenarios such a scheme might be a viable solution. 
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