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Preliminary Draft New Report ITU-R F.[FS/PASSIVE – 70-80 GHZ] (Annex 5 to Document 5C/530) is due to be finalized at forthcoming meeting (8-16 November 2011).
Currently, as far as EESS (Passive) is concerned, this Report is compiling 3 different technical studies, keeps in its main body only the summary of these studies on EESS (passive) while details of these studies are given in separate Annexes, but yet does not provides overall conclusion.
These 3 technical studies consider the compatibility between FS and EESS based on different assumptions and methodologies and some comparative elements are necessary before drawing general conclusions. The present contribution proposes a revision of the F.[FS/PASSIVE – 70-80 GHZ] in a view of finalisation at this WP5C meeting (and subsequently SG5).
It is not intended to revise any of the technical studies (as in Annexes A, B and C) but only to complete the core part of the Report to include the necessary elements of comparison between these 3 studies and draw overall conclusions.


PRELIMINARY DRAFT NEW REPORT ITU‑R F.[FS/PASSIVE – 70-80 GHZ]
Coexistence between fixed service operating in 71-76 GHz, 81-86 GHz 
and 92-94 GHz bands and passive services
Scope
This Report provides results of sharing and compatibility studies between Fixed Service (FS) operating in the bands 71‑76 GHz, 81-86 GHz and 92-94GHz and passive services (RAS and EESS) operating in these or adjacent bands.
1	Introduction
The following sharing/compatibility cases are addressed:
1)	fixed service stations operating in the band 81‑86 GHz and 92-94 GHz with respect to the protection of Earth exploration-satellite service (EESS) stations operating in the adjacent band 86‑92 GHz;
2)	fixed service stations operating in the band 71-76 GHz with respect to the protection of radio astronomy service (RAS) stations operating in the adjacent band 76-77.5 GHz;
3)	fixed service stations operating in the band 81-86 GHz with respect to the protection of RAS stations operating in the bands 79-92 GHz.
Figure 1 summarizes the different compatibility schemes studied.
Figure 1
Compatibility schemes assessed in various studies
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2	EESS (passive) characteristics and protection criteria
Recommendation ITU-R RS.1861 provides characteristics of EESS passive sensors operating below 275 GHz. Relevant EESS (passive) systems and corresponding characteristics are given in Annex E.
In addition Recommendation ITU‑R RS.1029 provides the protection criterion for EESS operating in the frequency range 86-92 GHz which is a maximum received allowable power of −169 dBW in 100 MHz. This level may be exceeded for less than 0.01% of the time (for a 0.01% level, the measurement area is a square on the Earth of 2 000 000 km2, unless otherwise justified).
EESS receive filters frequency response is assumed to provide sufficient attenuation outside of the 86‑92 GHz to allow limiting the compatibility analysis within the 86-92 GHz band.
Passive sensors are designed to have a high main beam efficiency resulting in slightly wider main beam and lower side-lobe levels. A typical antenna pattern for AMSU-A is shown in Figure 2. 
Figure 2
Typical AMSU-A antenna pattern around 89 GHz
[image: ]
This makes sensors slightly more vulnerable to interference received in the main lobe but much more robust against interference received via side lobes. Recommendation ITU‑R RS.1813 provides relevant EESS sensors antenna patterns to be used for interference assessment.
As assumed in Report ITU-R SM.2092, the EESS (passive) sensor antenna pattern may also conform to the reference antenna pattern specified in Recommendation ITU-R F.1245 that and it was used in Study 3 as describe below.
3	Summary of EESS (passive) vs FS studies
Within the framework of WRC-12 AI 1.8 preparation, Tthree independent studies were conducted to assess interference from FS systems, operating in the frequency band 81–86 GHz, to EESS (passive) sensors, operating in adjacent frequency band 86‑92 GHz., in framework of WRC-12 AI 1.8 preparation. 
These studies were produced based on different assumptions:
· Study 1 (presented in Annex A), proposes to assess the maximum level of unwanted emissions of FS in the bands 71‑76 GHz and 81‑86 GHz, using typical deployment characteristics of FS stations
· Study 2 (presented in Annex B), proposes to assess the maximum level of interference produced by a typical FS deployment and using actual maximum equipment in band emission power level (up to -10 dBW) in the 81‑86 GHz and a relative unwanted emission level in the 86-92 GHz band.
· Study 3 (presented in Annex C), proposes to assess the maximum level of interference produced by an actual FS deployment in one country in the 81‑86 GHz.
. 
3.1	Summary of Study 1 (contains in Annex A + AnnexA2 (Methodology))
The sStudy 1 presented in Annex A of the Report proposes to assesses the maximum level impact of unwanted emissions of FS operating in the bands 71‑76 GHz and 81‑86 GHz on EESS passive services in adjacent bands. 
3.1.1	Typical FS deployment and assumptions taken in Study 1Annex A
FS stations operating in the bands 71-76 GHz and 81-86 GHz are assumed to operate at typical elevation angles lower than 20°. However it is was also considered possible to have a relatively low number of FS links deployed with elevation angles up to 90°, as already depicted in some other FS frequency bands and current FS deployment.
Based on the methodology presented in Annex A2, Study 1 makes use of an average density of 0.5 links per km2 per frequency channel was assumed in the study but is limited to areas with high population densities (hot spots). Outside the hot spots (further on considered as “background deployment”), a maximum density of 0.06 links per km2 wais considered. 
The same number of links as for hot spots (i.e. 240) waiss assumed to have elevation angles above 20° with uniform distribution resulting in 0.24% outside the hot spots. The total percentage of high elevation links is hence 0.39% within the EESS reference area of 2 000 000 km2 using a squared roll-off distribution.
In Aadditionnal, using the same FS transmitter characteristics, simulations have also been performed to assess the impact of FS typical deployment characteristics by varying the (FS density and elevations statistics). It can be seen that even by restricting the overall number of FS links, the elevation angles of FS stations to 45° and the percentage of elevation angles above 30° to very low percentages, consistent with actual deployment characteristics in other frequency bands (37-40 GHz) in some worldwide countries of Europe, the initial conclusions on the coexistence between fixed service operating in 71-76/81-86 GHz bands with the EESS (passive) in the 86-92 GHz band remainare unchanged.
FS transmitter characteristics are the same in the different studies.
3.1.2	Summary of the results of Study 1 (Annex A)
Based on results assumptions used in the of Study 1 (see details in Annex A), for the FS operating in the band 81-86 GHz, in order to protection of the EESS (passive) in the band 86-92 GHz band would be met with a maximum FS unwanted emission level of -50 dBW/100 MHz.
Alternatively, in order to take into account FS typical emission masks while maintaining an equal amount of interference to EESS, Study 1 allows to propose , an unwanted emission mask in the band 86‑92 GHz, is proposed starting with −41 dBW/100 MHz at 86.05 GHz and decaying to −55 dBW/100 MHz at 87 GHz.
These results are depicted in the following figure 1-A
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Figure 1-A : Summary results of Study 1

 
3.2	Summary of Study 2 (contains in Annex B)
Theis sStudy 2 presented in Annex B of the Report, proposes to takes into account typical fixed service deployment characteristics such as station density and elevation angles with a view to developing a near realistic worst case interference scenario to address the potential for impact from the fixed services operating in the 81-86 GHz band into the EESS (passive) measurements in the adjacent 86-92 GHz band.
3.2.1	FS link density, elevation angle and antenna gain taken in Study 2
The FS link density was calculated using a similar methodology to one presented in Annex A2, which calculates the maximum number of FS links that can be deployed in an area on an interference limited basis. This methodology was adjusted to calculate the density based on typical FS parameters across the entire 81-86 GHz band and the final figure for density was taken as an average over 1 000 runs of the method in order to give a repeatable result.
A truncated normal distribution of elevation angles for fixed links was considered of +/- 30 degrees which was considered to be a worst case to account for the possibility of short distance urban links at high elevation.
3.2.2	FS deployment scenarios taken in Study 2
Two FS deployments scenarios were considered:
The FS deployment scenarios assumed a maximum urban link density of 0.19 links/km2. The rural density was calculated relative to the urban density by a factor of 0.09 based on worst case ratio of urban to rural densities in the 38 GHz band. 
Scenario 1 (urban scenario) covered a worst case high density deployment across an urban area and a surrounding lower density. In this scenario high density deployment was considered in an urban area (approx. 1 500 km2), and a lower density in the surrounding rural area (approx 28 500 km2). 
Scenario 2 covered a wide scale deployment with urban hotspots and a combined lower density over an area of 2 000 000 km2  referenced in the Recommendation ITU-R RS.1029 specifying protection criteria for the EESS. A density of 0.01 links/km2 is assumed across the reference area (i.e. the ‘rural’ density figure used in Scenario 1), resulting in 200 000 links in total. Additionally a layer of 15 urban deployments is included, each with 300 links. This result is 204 500 links in total. 
3.2.3	FS Characteristics taken in Study 2Interference analysis
Interference analysis in Study 2 was performed using combinations of FS deployment parameters and EESS sensors given in Annex B.
 The maximum in band FS transmit power level was set to -10 dBW (20 dBm) found in actual equipments and Recommendations ITU-R P.525, ITU-R P.676, together with additional losses of 2 dB (to account for urban clutter and cross-polarization) were used.
For 2 different FS bandwidths (i.e. 1250 and 4750 MHz) considered in the study, relative FS unwanted emission power levels falling within the adjacent 86-92 GHz band were derived based on actual FS planning assumptions (i.e. variable in band power level up to the maximum (-10 dBW) depending on individual link requirements).

3.2.4	Summary of the results of Study 2 (Annex B)
Based on assumptions used in this Study, results of Study 2 (see details in Annex B) indicate that for currently available information on typical FS parameters and deployment scenarios of FS links, potential interference to  the impact on the EESS sensors considered is acceptable i.e. the cumulative interference level is below the sensor protection criterion defined in Recommendation ITU‑R RS.1029. This was shown for both scenarios considered.

3.3	Summary of Study 3 (contains in Annex C) 
Theis sStudy 3 presented in Annex C of the Report proposes to assess the maximum level of interference to EESS sensors in the 86-92 GHz and to develop presents a realistic interference scenario for addressing the potential for impact from the FS operating in the 81-86 GHz band into the EESS (passive) measurement in the adjacent 86‑92 GHz band, based on actual FS deployments in one country.
3.3.1	FS deployment scenarios and characteristics taken in Study 3
In terms of FS parameters for the study, publicly available data on 2850 actual frequency assignments of FS stations licensed in North America was used.
 From these assignments, real data was gathered for the simulation on locations (i.e., densities of the fixed stations), power levels (typically -10 dBW), center frequencies (typically with a large majority in the 82.5-83.5 GHz band), bandwidths (typically 1-2 GHz), antenna pointing azimuths, antenna pointing elevations (typically less than 5º) and maximum antenna gains (typically 42-44 dBi).
 An FS reference antenna pattern based on Recommendation ITU-R F.1245-1 was used in the simulations.
3.3.2	Simulation assumptions Interference analysistaken in Study 3
The unwanted emission power falling within the 86-92 GHz EESS (passive) band was calculated for each station by integrating the power spectral density (psd) of emissions over the first 100 MHz (86‑86.1 GHz) of the EESS (passive) band based on the out-of-band emission mask provided in Annex C1, as well as the center frequency, necessary bandwidth and maximum antenna gain of the licensed frequency assignment.
Apart from few single links, over the 2850 links used in Study 3, more than 2840 links are operated within the 82-83.5 GHz band and most of these links make use of a -10 dBW power. Overall, associated with the mask as in Annex C1, the unwanted emissions power of these links over the first 100 MHz (86‑86.1 GHz) of the EESS (passive) band varies as follows:
· -53.97 dBW/100 MHz for 1250 MHz FS bandwidth operated at 82 GHz (typical case)
· -23 dBW/100 MHz for FS operated at 83.5 GHz
Simulations for this deployment model were conducted for the three adjacent, but non-overlapping, measurement areas between 32.524° and 45.476° North latitude and between 73.898° and 122.102° West longitude. Each of these areas has an area of 2 000 000 km2. Interference from FS links into a passive EESS sensor was evaluated under free space propagation conditions, plus an additional loss for atmospheric (gaseous) absorption from Annex 2 of Recommendation ITU-R P.676-7. The temperature, pressure and surface water vapor content were generated using ITU-R P.835-4. 
3.3.3	Summary of the results of Study 3 (Annex C)
Based on assumptions used in the Study 3, including an unwanted emission mask in Annex C1, the results of Study 3 (see details in Annex C) from the simulations indicate that for the current 81-86 GHz licensed FS station deployment in North America (mainly in the 82-83.5 GHz band), the emission mask specified in Annex C1 is sufficient to protect EESS (passive) systems operating in the 86-92 GHz.the EESS protective criterion specified in Recommendation ITU-R RS.1029-2 are not exceeded for the EESS sensors.
3.4	Possible application of 81‑86 GHz studies to the 92‑94 GHz band
3.4.1	Study 1
Appendix A of Annex A of this Report similarly considers the compatibility between FS operating in the 92-94 GHz band and EESS (passive) sensors in the 86-92 GHz band. It was concluded that based on the fact that the FS characteristics and deployment scenarios are likely to be the same as in the bands 81-86 GHz and that the propagation conditions and the EESS sensor characteristics are the same as already used, this Appendix A of Annex A allows to conclude that the above technical analysis conclusions are valid for FS in the 92-94 GHz band.
Therefore the same “mirror mask” starting with −55 dBW/100 MHz at 91 GHz and increasing to −41 dBW/100 MHz at 92 GHz for FS operating in the 92-94 GHz band would provide similar protection to EESS (passive).
3.4.2	Study 2
TBD
3.4.23	Study 3
Although the propagation characteristics of the 81-86 GHz could be similar to those in the 92‑94 GHz band, it may be possible that the deployment scenarios in these bands could be quite different.
Of the 70/80/90 GHz bands, the 70/80 GHz bands could likely hold the most interest.  With the option of paired spectrum available, the 71-76/81-86 GHz allocations allow 5 GHz of full-duplex transmission bandwidth; enough to transmit a gigabit of data (1 Gbps) even with the simplest modulation schemes. With more spectrally efficient modulations, full-duplex data rates of 10 Gbps can be reached.
On the other hand, Tthe 92-94.0 GHz and 94.1-95 GHz allocations on the other hand are segmented into unequal portions that may render and it is possible that the FS deployment scenario (i.e., link density) at 90 GHz will be somehow different than that at 70/80 GHz.
On this basis, Given this, applying a simple FS mirror-mask of the 86-92 GHz band for the 92-94 GHz band may not could not be assumed at this time and could require .  Ffurther studies for the 92-94 GHz band are needed.
3.5	Comparative analysis 
Studies 1, 2 and 3 consider the compatibility between FS and EESS based on different assumptions/methodologies and some comparative elements are necessary before drawing general conclusions. 
Study 1 (in Annex A, completed by Annex A1) derives FS maximum unwanted emission level/mask to ensure the EESS (passive) protection criteria is met.
Studies 2 and 3 (in Annexes B and C respectively) are based on current FS power/frequency parameters and/or deployments and demonstrate that under these conditions, the EESS (passive) protection criteria is fulfilled.

3.5.1	FS links density
The following table summarises the FS link density scenarios used in the 3 studies :

	
	Study 1 (Annex A)
	Study 1 (Annex A1)
	Study 2 (Annex B)
	Study 3 (Annex C)

	Urban (HOT spots)
	0.5 links/km²
	0.1 to 0.5 links/km²
	0.1 to 0.19 links/km²
	0.1464 to 0.2382 links/km² (1)

	Rural (outside Hot spots)
	0.06 links/km²
	0.01 to 0.06 links/km²
	0.01 to 0.02 links/km²
	


(1) : Annex C roughly states that “it is possible to see areas … with FS link densities greater than the simulated average FS link density”

This table shows that the FS link density assumptions used in the 3 studies are broadly similar.
In addition, the following elements can be highlighted:
· considering the existing FS network deployed in North America (and used as a basis for Study 3), some hot spot deployments already show quite high FS densities in hot spots, up to 1.2 links/km² (see figure 1-C below, 1259 stations within 1044 km²)). This means that the densities used in all 3 studies cannot therefore be considered as worst case assumptions
· additional analysis in Annex A1 shows that the maximum FS link density could have an impact on the shape of the interference distribution but not on the maximum interference level for 0.01% of the time.This means that the range of FS link density has roughly no impact on the maximum level of interference
[image: ]
Figure 1-C : Exsting FS deployment in the vicnity of New York (US)

3.5.2	FS links elevations
The following table summarises the FS link elevation scenario used in the 3 studies:

	
	Study 1 (Annex A)
	Study 1 (Annex A1)
	Study 2 (Annex B)
	Study 3 (Annex C)

	High elevation links
	0.39% of links with elevation higher than 20° 
	0.1 to 0.5 % of links with elevation between 30° and 45°
	± 30° (normally distributed)
	0° up to 65° (existing deployment statistic)



This table shows that the FS link density assumptions used in the 3 studies are similar in that they consider a majority of FS links with elevation below 30° whereas they differ with regards to high elevation FS links.
In addition, the following elements can be highlighted:
· From Study 1, when considering FS elevation above 30°, it appears that the number of such links has actually no impact on the interference analysis. It happens from time to time that one single FS station at worst case geometry/high elevation may cause an exceedance of the EESS protection criteria.
· typical incidence angle at Earth of EESS (passive) sensors (i.e. elevation of the EESS main beam seen from the Earth) is above 30°. Therefore, FS stations that would have elevation above 30° could have an impact on the maximum interference to EESS sensors since it may lead to cases of possible alignment of FS and EESS main beams. It is however recognized that the number of such links and possible main beam to main beam situations will be very low.  
· the existing FS network deployed in North America already show links elevation up to 65°.
3.5.3	OOB FS emissions in the 86-92 GHz band
Study 1 derives a FS maximum unwanted emission mask in the band 86‑92 GHz, starting with −41 dBW/100 MHz at 86.05 GHz and decaying to −55 dBW/100 MHz at 87 GHz (see figure 1-A above).
Study 2 is based on actual FS in band maximum power (-10 dBW) and derives relative unwanted emission levels in the adjacent 86 – 92 GHz band to assess the potential interference to EESS (Passive). On this basis Study 2 demonstrates that the potential interference is below the EESS (passive) protection criteria specified in ITU-R Recommendation RS.1029 with a minimum margin of 4 dB.

[image: ]
Figure 1-D : Comparison of maximum unwanted emissions levels used in Study 2 with results of Study 1

When comparing maximum unwanted emission levels used in Study 2 with the results of study 1 in terms of maximum FS unwanted emissions levels in the adjacent 86 – 92GHz band, as in Figure 1-D, it can be seen that the maximum emission levels used in Study 2 are well below the resulting mask of Study 1. Since the emission levels used in Study 2 are based on current FS equipment capabilities, this figure also shows that the mask derived from Study 1 (-41/-55 dBW/100 MHz) is not constraining to current FS equipment. 
Study 3 is based on an existing FS deployment in North America and simulates the interference that such FS network would produce to EESS (Passive). Unlike study 1 and 2, parameters of Study 3 are based on the statistics of the existing network, in particular in terms of center Frequency, bandwidth and output power (see details in Annex C). Study 3 hence does not make use of a single set o FS links parameters but one can derive the typical FS link parameters used in Study 3:
· Frequency = 82.5 GHz
· Bandwidth = 1250 MHz
· Power = -10 dBW
· Emission mask based on Annex C1
On this basis, the unwanted FS emission in the 86-86.1 GHz Band used in Study 3 is, for most links, -54 dBW/100 MHz. Under these conditions, Study 3 depicts simulations results that are below the EESS (passive) protection criteria with a minimum margin of 4.5 dB. It can also be noted that this level is below the mask derived from Study 1.
Results of Study 3 therefore show that a maximum FS unwanted emission level of -49.5 dBW/100 MHz (-54 +4.5) in the 86-92 GHz band would meet the EESS (passive) protection criteria.

3.5.4	Additional consideration on Annex C1 Mask
Alternatively, Study 3 concludes that for the current 81-86 GHz licensed FS station deployment in North America), the emission mask specified in Annex C1 is sufficient to protect EESS (passive) systems operating in the 86-92 GHz.
This is probably true when considering the unwanted emissions in the 86-86.1 GHz and for the current FS deployment for which most of the FS links are operated in the 82-83.5 GHz band, but the generalization of this conclusion to the whole 81-86 GHz band is certainly more problematic, considering the relative nature of this mask.
Indeed, for 1250 MHz bandwidth FS links operated around 82.5 GHz, the emission mask specified in Annex C1 is described on Figure 1-E, leading to a maximum unwanted emission level in the passive band of -53.97 dBW/100 MHz.
[image: ]
Figure 1-E : Annex C1 Emission mask (F=82.5 GHz B=1250 MHz)

Considering similar FS equipments operating at 84 GHz and 85.375 GHz, the Annex C1 emission masks are described on Figure 1-F below, leading to maximum unwanted emission levels in most of the passive band of -23 dBW/100 MHz, level known as not ensuring protection of passive sensors.
[image: ]

Finally, considering FS equipments operating at 83.5 GHz with a 4750 MHz bandwidth, the Annex C1 emission masks is described on Figure 1-G below, leading to maximum unwanted emission levels of -23 dBW/100 MHz level in the whole passive band.
[image: ]

It is also interesting to note on this Figure 1-G that, under these conditions (4750 MHz bandwidth), this Annex C1 mask leads to an unwanted emission level higher than the in-band level (-26.77 dBW/100 MHz).
As a conclusion on Annex C1 mask, if it seems to result to be possibly compliant with EESS (passive) protection under the specific conditions described in Study (Annex C) for some type of FS links operated below 83.5 GHz, a short analysis considering all various possibilities of frequencies and bandwidth shows that this mask is actually inadequate to ensure protection of EESS (Passive).

3.6	Conclusion 
Compatibility studies between Fixed Service (FS) operating in the bands 81-86 GHz and 92-94 GHz and EESS (passive) operating in the 86-92 GHz band have been considered in various technical studies presented in Annexes A to C of this Report.
These studies are based on different assumptions and methodologies leading to following conclusions.
Study 1 derives the following maximum unwanted emission mask/levels for the FS in the 81 – 86 GHz band based on the EESS (passive) protection criteria for the adjacent 86 – 92 GHz band;
· -50 dBW/100 MHz in the 86-92 GHz band.
· Alternatively, in order to take into account FS typical emission masks while maintaining an equal amount of interference to EESS, for FS operating in the 81-86 GHz band, an unwanted emission mask in the band 86‑92 GHz, starting with −41 dBW/100 MHz at 86.05 GHz and decaying to −55 dBW/100 MHz at 87 GHz.
· Considering the FS in the 92-94 GHz band, taking into account that the propagation conditions, the EESS sensor characteristics and FS characteristics and deployment scenarios are similar to the band 81-86 GHz, a similar “mirror mask” starting with −55 dBW/100 MHz at 91 GHz and increasing to −41 dBW/100 MHz at 91.95 GHz is also adequate to ensure protection of EESS (passive) in the 86-92 GHz band.
Study 2 and 3 are based on actual FS power/frequency parameters and demonstrate that under these conditions, the EESS (passive) protection criterion specified in ITU-R Recommendation RS.1029 is met. At the same time Study 2 and 3 also indicate that the maximum unwanted emission levels in the adjacent 86 – 92 GHz band used in Study 2 and 3 for the FS are below the above resulting mask from Study 1.
Overall, it has been demonstrated that a maximum FS unwanted emission level of -50 dBW/100 MHz in the 86-92 GHz band would meet the EESS (passive) protection criteria. It has also been shown that the current unwanted emissions produced by actual FS equipments are already below this level.
 [TBD]
4	Summary of RAS vs FS study (contains in Annex D).
Unchanged

D:\Mes_Documents\PTristant\Meteo France\WRC-12\CPG\PTD\PTD-12 (London Sept 2011)\contrib CEPT\CPG-PTD (11)xxx - draft Contrib to WP5C (rev2).docx	22.06.11	22.06.11
image4.jpeg
Sk Mk
K o Hempstead ¢ -

o Merrick
3 {Nassau} >
d‘\%llgy»stteem

; «=Google

i DA G (o ey 80
7

Datedes irmages satellite 18//ulni2010) 40°44'30,35°N 73:56'19.81°0 élév. 3m. ‘Atitude. €6.94km )




image5.emf
-85

-80

-75

-70

-65

-60

-55

-50

-45

-40

-35

8686.58787.58888.58989.59090.59191.592

Frequency (GHz)

FS Power density ( dBW/100MHz)

Study 2 Emission Mask for 1250 MHz FS bandwidth

Study 2 Emission Mask for 4750 GHz FS bandwidth

Study 1 Emisson resulting Mask


image6.emf
-80

-70

-60

-50

-40

-30

-20

-10

0

82.5

83.37584.2585.1258686.87587.7588.625

89.5

90.37591.2592.125

Frequency (GHz)

Power density (dBW/100 MHZ)

Annex C1 Mask Passive band


image7.emf
-80

-70

-60

-50

-40

-30

-20

-10

0

8484.87585.7586.625

87.5

88.37589.2590.1259191.87592.7593.625

Frequency (GHz)

Power density (dBW/100 

MHZ)

Annex C1 Mask (or 84 GHz FS)

Passive band

Annex C1 Mask (or 85.375 GHz FS)


image8.emf
-80

-70

-60

-50

-40

-30

-20

-10

0

83.5

84.45

85.4

86.35

87.3

88.25

89.2

90.15

91.1

92.05 93

Frequency (GHz)

Power density (dBW/100 MHZ)

Annex C1 Mask Passive band


image1.png




image2.emf

image3.emf
-80

-75

-70

-65

-60

-55

-50

-45

-40

-35

-30

86 86.5 87 87.5 88 88.5 89 89.5 90 90.5 91 91.5 92

Frequency (GHz)

FS Power density ( dBW/100MHz)

Required reference unwanted emission limit for EESS protection

Equivalent unwanted emission mask for EESS protection


