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1 Introduction
Co-existence in the same geographical area emissions requirements are specified for FR1 BS but not for FR2. This TP captures the background behind the existing requirements and analysis in the 7 to 24GHz region. 
Text proposal to TR 38.820 v0.1.0
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7.4.1.x	Co-existence emissions requirements
7.4.1.x.1 General
Co-existence emissions requirements are captured as additional requirements in the spurious emissions part of the specification. The requirements may be applied for the protection of system operating in frequency ranges other than the BS downlink operating band as an optional protection of such systems that are deployed in the same geographical area as the BS.
In release 15 there are co-existence emissions requirements specified for FR1 but not for FR2.
7.4.1.x.2 Background
FR1 requirements are based on the analysis done for UTRA BS as documented in TR 25.942 [xx]
The scenario considered is a un-coordinated cell layout with and ISD of 500m, where the victim BS is 288m () from the aggressor.
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Figure 7.4.x.2-1 Co-existence in same geographical area scenario
It is assumed that the antennas have 13dB gain with 3dB down tilt loss. Note this is a lower gain than the in-band assumption for passive antenna systems.
With pathloss this gives a coupling loss of:

The co-location emissions level in the TX band is in most cases -52dBm/1MHz, this gives approx. 0.5dB de-sensitization at the victim.


For FR1 the emissions level is calculated at 2GHz and the same value is used for all frequencies. Whilst it is the case that as frequency increases the path loss increases the ISD may also shrink (for the same reason) so this is a reasonable assumption.
FR2 release 16 has no co-existence emissions requirements, as with co-location emissions this is due to the low number of FR2 bands making co-existence unlikely. In addition the high path loss and the beam forming nature of FR2 systems make interference between BS more unlikely. Whilst this means that there may be no need for co-existence emissions requirement for FR2 this has not been formally captured at this point.
7.4.1.x.3	Co-existence emissions in 7-24GHz
In the 7 to 24GHz region it is expected the lower frequencies behave more like FR1 and the higher frequencies like FR2. At lower frequencies x-C BS architectures may be useful alongside x-O architectures with x-O only architecture used as the frequencies increase.
Passive antenna x-C architectures at these frequencies gain is limited by the coverage area of the fixed beam, as such 20dBi is a practical upper limit. Considering 3dB reduction for down tilt both Tx and Rx antenna gain can be considered as approx. 17dBi.
Considering this gain and the path loss a cell size can be estimated and hence a co-existence distance.
With CAT B emissions protection only the following interference scenarios would occur:

where


Table 7.4.1.x.3-1 Co-existence interference for x-C BS with CAT B emissions
	Freq.
	Approx. cell size
	ISD
	co-existence distance
	PL
	TA antenna gain
	Rx antenna gain
	NF
	Interference at CAT B levels
	De-sensitization

	GHz
	m
	m
	m
	dB
	dBi
	dBi
	dB
	dBm/MHz
	dB

	7
	500
	750
	433
	102.1
	17
	17
	6
	-98.1
	10.3

	10
	450
	675
	390
	104.3
	17
	17
	7
	-100.3
	7.6

	15
	350
	525
	303
	105.6
	17
	17
	8
	-101.6
	5.7

	20
	300
	450
	260
	106.8
	17
	17
	9
	-102.8
	4.3

	24
	200
	300
	173
	104.8
	17
	17
	10
	-100.8
	4.9



It can be seen by the results in table 7.4.1.x.3-1 that a x-C is likely to required co-existence emissions protection requirements in the 7-24GHz range.
For x-O beam forming architectures the greater gain from the beam forming may allow larger cells, but the worst case is the cells are small and hence there is less isolation due to path loss. Antenna gain assumptions for beam forming systems however is different.
The aggressor TX antenna gain is out of band and in most cases any spurious emissions will be noise rather than harmonically related signals to the wanted signal. As such it can be assumed they are uncorrelated and will adopt the element radiation pattern (5dBi).
The victim Rx antenna gain will also be in its operating band but its direction will be variable as it points at its own UE’s. As such there is a statistical element to the victim receiver antenna gain. For a worst case analysis we can assume that the S are at the same height and that the UE’s are at ground level (UE’s on upper floor of buildings may be at BS height but the buildings will attenuate the signal) so there is some roll of due to the receiver beam pointing down. In azimuth as a worst case we can assume the receiver beam is pointing at the aggressor. The receiver antenna gain is estimate at 24dBi – 5dB = 19dBi.
Table 7.4.1.x.3-1 Co-existence interference for x-O BS with CAT B emissions
	Freq.
	Approx. cell size
	ISD
	co-existence distance
	PL
	TA antenna gain
	Rx Antenna gain
	NF
	Interference at CAT B levels
	desensitization

	GHz
	m
	m
	m
	dB
	dBi
	dBi
	dB
	dBm/MHz
	dB

	7
	500
	750
	433
	102.1
	5
	19
	6
	-108.1
	3.0

	10
	450
	675
	390
	104.3
	5
	19
	7
	-110.3
	1.7

	15
	350
	525
	303
	105.6
	5
	19
	8
	-111.6
	1.1

	20
	300
	450
	260
	106.8
	5
	19
	9
	-112.8
	0.7

	24
	200
	300
	173
	104.8
	5
	19
	10
	-110.8
	0.8



In this case the desensitization levels are much reduced and are lower as the frequency increases. AS this is a worst case analysis and the levels will be reduced by the statistical nature of the victims receive antenna beam direction it may be acceptable to have no addition co-existence emissions requirements for type x-O BS.
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