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1.
Introduction

There has been on going discussion of co-existence between Band 2, and two new bands, Band 23 (S Band) and Band 25 (E1900).  One area of discussion has been BS spurious emission levels for co-existence.  DBSD has proposed [1] that band 23 be protected to -49 dBm/MHz, the same level as other bands (as can be confirmed by review of [2]).  In RAN WG#4 #57, Ericsson submitted in [3] that the protection level should be -30 dBm / MHz, as they contend that a more stringent level involves unacceptable filter complexity and insertion loss.
DSBD has previously mentioned [4] that -30 dBm/MHz is not acceptable, as it would result in a 12 dB noise rise for Band 23 BS.  This calculation has been presented previously in the on going conference calls on Band 2 / 23 / 25, however some parties indicated they were not sure of the source of this calculation [5].  Therefore this submission sets out the calculation.
2.
Discussion
The protection level of -49 dBm / MHz afforded to BS receivers for co-existence is based LTE BS sensitivity, a target noise rise of less than 1 dB, and separation assumptions from 25.942 [6].  Table 1 shows the calculations for -49 dBm/MHz.
Table 1 – Noise Rise from -49 dBm/MHz
	Parameter
	Value
	Units

	LTE BS Noise Floor
	
	

	    Thermal Noise
	-174
	dBm/Hz

	    Thermal Noise
	-114
	dBm/MHz

	    Typical BS Noise Figure
	5
	dB

	    Typical BS Noise Floor
	-109
	dBm/MHz

	BS Spurious Emissions Limit
	-49
	dBm/MHz

	BS to BS MCL from 25.942
	67
	dB

	Received Interference
	-116
	dBm/MHz

	Noise Rise
	0.8
	dB


A BS with a typical noise figure of 5 dB will have a noise floor of -109 dBm/MHz.  An interfering spurious emission level of -49 dBm/MHz attenuated by 67 dB of MCL will create noise at a level of -116 dBm / MHz.  Comparing the -116 and -1099 leads to a noise rise of 0.8 dB.
Table 2 shows how this calculation will change if the spurious emission level is -30 dBm / MHz.

Table 2 – Noise Rise from -30 dBm/MHz
	Parameter
	Value
	Units

	LTE BS Noise Floor
	
	

	    Thermal Noise
	-174
	dBm/Hz

	    Thermal Noise
	-114
	dBm/MHz

	    Typical BS Noise Figure
	5
	dB

	    Typical BS Noise Floor
	-109
	dBm/MHz

	BS Spurious Emissions Limit
	-30
	dBm/MHz

	BS to BS MCL from 25.942
	67
	dB

	Received Interference
	-97
	dBm/MHz

	Noise Rise
	12
	dB


As can be seen, comparing the new interference level of -97 dBm/MHz to the BS noise floor of -109 dBm/MHz yields a noise rise of 12 dB.
Therefore, a spurious emission level of -30 dBm/MHz creates an unacceptable impact on the performance of the BS received the spurious interference.
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