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	Purpose/Objective:  Technical studies evaluating the interference that could be received by EESS (passive) sensors in the 18.6-18.8 GHz band 


	Abstract:  
Surface water reflections may potentially cause downlink satellite signals to be reflected towards space and inadvertently received by EESS (passive) sensors operating in the 18.6-18.8 GHz band. Technical studies are necessary to determine the significance of this reflection phenomenon and using modern non-GSO systems and operational characteristics of EESS (passive) sensorsand, if found to be impactful, to develop appropriate mitigation strategies. 
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Attachment
WORKING DOCUMENT towards a draft new
report ITU-R S.[ NGSO-18.6-18.8-GHz]
Evaluation of co-frequency sharing between NGSO FSS and EESS passive in 18.6-18.8 GHz band	Comment by NASA: The fundamental flaw in this WD towards a PDNReport is that it proposes to analyze a situation that is not in accordance with the Radio Regulations.  As is stated in paragraph 2, footnote 5.522B limits the FSS (space-to-Earth) systems in the 18.6-18.8 GHz band to GSO systems and NGSO systems with apogees greater than 20,000 km.  The allocation issues were decided by WRC-2000.  Unless and until there is a WRC agenda item to re-examine the sharing situation in 18.6-18.8 GHz, any such study is premature and inappropriate.	Comment by SpaceX: We are of the view that the study is relevant. We are not proposing any regulatory changes to the Radio Regs. We are simply studying an interesting scenario, and ITU is contribution driven. Consequently, studies on any kind of relevant issue can be submitted and analyzed.	Comment by Amazon: The authors of this document disagree with NASA’s views. A WRC agenda item is needed if changes to RR is proposed. 
This document is clear that it only reviews the assumptions and circumstances without proposing any changes to RR.
1 Introduction
[bookmark: _Hlk10469743]The 18.6-18.8 GHz band serves critical scientific purposes, particularly for Earth Exploration-Satellite Service (EESS) passive operations. These operations enable the measurement of various atmospheric and oceanic parameters, including water vapour profiles, precipitation, cloud formations, snow and ice coverage, melting layer characteristics, and sea surface properties such as wind, temperature, and topography. Recommendation ITU-R RS.2017 outlines the performance and interference criteria for these remote sensing systems. However, a comprehensive technical assessment of these criteria has not been conducted for a considerable time. This situation may necessitate a review, especially in light of recent developments such as Recommendation ITU-R P.2146, which provides a method for predicting signal reflection from sea surfaces.	Comment by NASA: Disagree with the proposal to review interference criteria with no studies and no ITU-R Agenda Item or question relating to this work.	Comment by Tomasz Wojtaszek: How does a new propagation recommendation change the required protection and operational parameters of a remote sensing system? This is akin to saying “FSS I/N need to be reviewed and changed when a new P.2108 is released.” It makes no logical sense to use this as justification.
In this band, FSS systems are co-primary with EESS (passive) but are limited by RR No. 5.522B to geostationary systems and non-geostationary systems with an orbit of apogee greater than 20,000 km. It has been many years since any technical assessment of co-frequency non-GSO FSS downlinks on EESS (passive) operations in this band has been performed.	Comment by NASA: What fundamental changes have there been to justify that work is necessary?  Time alone having passed is irrelevant.  Reviewing at this time seems inappropriate as there is no current agenda item for such a topic.	Comment by Amazon: Saying it is inappropriate or it has fundamental flaws is not a reason for not looking at it. If the studies show EESS passive is protected what justification would NASA have for blocking the work and submitting the studies?
This report analyses the EESS (passive) protection criteria in 18.6-18.8 GHz and presents updated studies on the impact of non-GSO FSS systems orbiting at or above 20,000 km on EESS (passive) sensors sharing the same band. For comparison, it also includes studies assessing the theoretical impact of non-GSO FSS systems with apogee of orbit lower than 20,000 km. The focus is on potential interference into EESS (passive) sensors caused by emission reflections off bodies of water on the Earth's surface.
This report aims to evaluate the technical feasibility of modern non-GSO FSS downlink operations in the 18.6-18.8 GHz frequency band while considering the concurrent operation and protection of EESS (passive) services. 	Comment by NASA: Why would WP7C initiate this study?	Comment by Amazon: See section “1. Introduction”

2 Definitions
e.i.r.p.:	Equivalent isotropically radiated power 
epfd:		Equivalent power flux-density
FOV:		Field of view
FSS:		Fixed-satellite service
GSO:		Geostationary satellite orbit
HTS:		High throughput satellite
I/N:		Interference-to-thermal-noise ratio
non-GSO:		Non-geostationary satellite orbit
EESS:		Earth exploration satellite-service
3 Discussion on EESS (passive) operation in 18.6-18.8 GHz
The EESS (passive) allocation in the 18.6-18.8 GHz band was upgraded from secondary to primary in Regions 1 and 3 at WRC-2000. Following WRC-2000, the EESS (passive) operated worldwide under the assumption that networks in the primary FSS would be operating in the same band at the maximum allowable power flux-density (pfd) limits prescribed in RR Article 21, Table 21-4, No. 21.16.2.
The FSS allocation in 18.6-18.8 GHz is limited by RR No. 5.522B to GSO networks and non-GSO systems with an orbit apogee greater than 20 000 km. Both the FSS and the fixed service (FS) are subject to band-specific emission limits in RR Article 21. For Region 2, the 18.6-18.8 GHz FSS (space-to-Earth) band is part of an identification for the use by high-density FSS applications in RR No. 5.516B. 
[bookmark: _Hlk83187267]The 18.6-18.8 GHz band is extensively used for scientific purposes, and it is essential for all land and ocean surface data products generated from radiometer data. EESS (passive) operations in this band allow measurements of the water vapour profile, precipitation, clouds, snow, ice, melting layer and sea surface wind, temperature and topography. These measurements enable multiple applications, including climate and environmental applications, weather forecasting, and sea surface characterisation. Many passive remote sensing instruments operate in this band, and more are planned for future deployment. It is, therefore, of vital interest to minimize harmful interference in this portion of the spectrum. 
EESS (passive) sensors operating in 18.6-18.8 GHz currently face an increased interference environment. The source and mechanism of this interference are still under investigation, noting that part of it might be due to the operations of FSS downlinks operating in-band and in adjacent bands in conjunction with sea surface reflectivity phenomena.  
Therefore, it may be useful to study the impact on the EESS interference environment of non-GSO FSS stations allowed under No. 5.552B, and, for comparison, to study the impact of non-GSO FSS stations with an orbit apogee less than 20 000 km if they were to transmit in the frequency band 18.6-18.8 GHz.	Comment by NASA: This is a contradiction of the previous paragraph. FN 5.552B prohibits the usage of FSS and there has been no push to change this. A random study of a restricted system provides little information especially as previously noted that the sensors are already facing increased interference. 	Comment by Amazon: The authors disagree with NASA’s definition of:
“Prohibited system”
“no push”
“Random study”
“Restricted system”


4 Characteristics of EESS (passive) operation in 18.6-18.8 GHz
EESS (passive) sensors operating in 18.6-18.8 GHz are expected to tolerate and operate in an interference environment that includes emissions from FSS systems operating in-band as well as adjacent bands in accordance with the pfd limits specified in RR No. 21.16.2. Recognizing that these operations are not co-directional, the actual source and mechanism of this interference is not fully known and is still under investigation. As per RR No. 5.522B, the use of FSS systems in the 18.6-18.8 GHz band is limited to GSO systems and systems with an orbit of apogee greater than 20 000 km. GSO ESIMs are currently authorized for operation in the band 18.6-18.8 GHz according to Resolution 169 (Rev. WRC-23). 
4.1 Analysis of EESS (passive) characteristics and protection criteria in 18.6-18.8 GHz
TBD
4.2 Existing information on characteristics of EESS (passive) operation in 18.6-18.8 GHz 

The typical technical and operational characteristics of EESS (passive) sensors are captured in Recommendation ITU‑R RS.1861-1. Tables 1 to 3 contain the characteristics of EESS (passive) sensors in the 18.6-18.8 GHz as included in the Recommendation ITU‑R RS.1861-1. The protection criteria for EESS (passive) systems are contained in Recommendation ITU-R RS.2017-0 and is defined over a square measurement area of 10 000 000 km². 


TABLE 1	Comment by NASA: These tables are incomplete.  
We will not accept a study for EESS(p) which considers fewer than all operational characteristics. Noting that cold calibration is not included in these characteristics (it is present in these tables in RS.1861) and there is no mention of it being considered in your studies.  
If these essential system actions are not simulated, your “results” mischaracterize the systems and are incomplete.	Comment by Amazon: Cold calibration is subject to much debate. It is not clear why calibration should be considered as a form of radiocommunication.

This study is not claiming to be the ultimate study. Instead, it is clear what it is studying and what the result is.

We strongly suggest that NASA take on a supplemental study
EESS (passive) sensor characteristics in the 18.6-18.8 GHz band
	
	Sensor D3
	Sensor D4
	Sensor D5

	Sensor type
	Conical scan
	Conical scan
	Conical scan

	Orbit parameters
	
	
	

	Altitude
	865.6 km
	835 km
	699.6 km

	Inclination
	20
	98.85°
	98.186°

	Eccentricity
	0
	0
	0.002

	Number of beams
	
	1
	1

	Antenna size
	0.65 m
	0.65 m
	2.0 m

	Maximum beam gain
	
	38.7 dBi
	49.4 dBi

	Polarization
	V, H
	V, H
	V, H

	Off-nadir pointing angle
	44.5
	53.3
	47.5

	Incidence angle at Earth
	52.3
	65°
	55.0°

	Antenna efficiency
	
	
	0.567 9

	Beam dynamics
	20 rpm
	2.5 s scan period, clockwise
	40 rpm

	Sensor antenna pattern
	See Rec. ITU‑R RS.1813
	See Rec. ITU‑R RS.1813
	See Rec. ITU‑R RS.1813

	Channel bandwidth
	N/A
	200 MHz centred at 18.7 GHz
	200 MHz centred at 18.7 GHz


TABLE 2 
EESS (passive) sensor characteristics in the 18.6-18.8 GHz band
	
	Sensor D6
	Sensor D7
	Sensor D8
	Sensor D9
	Sensor D10

	Sensor type
	Conical scan
	Conical scan
	Conical scan
	Conical scan
	Nadir

	Orbit parameters
	
	
	
	
	

	Altitude
	830 km
	407 km
	820 km
	407 km
	1 336 km
890.6 km*

	Inclination
	98.85°
	50°
	98.702°
	65°
	66°
77.6°*

	Eccentricity
	0
	0.003
	0.001 144 1
	0
	0

	Number of beams
	1
	1
	8
	1
	1
2*

	Antenna size
	1.0 m
	1.1 m
	7.5 m
	1.22 m
	Effectively 0.61 m;
physical reflector is 1 m, but beam is intentionally de-focused

	Maximum beam gain
	43.6 dBi
	44.4 dBi
	59.6 dBi
	45.6 dBi
	40.5 dBi

	Polarization
	V, H, V+45, V-45
	V, H
	H, V
	H/V
	Dual Linear

	Off-nadir pointing angle
	53.3
	48.6
	46.5°
	48.5°
	0°
±2.65° cross-track*

	Incidence angle at Earth
	65
	53
	55°
	52.8°
	0°
3.0°*

	Antenna efficiency
	0.5974
	0.594
	TBD
	
	0.79

	Beam dynamics
	2.5 s scan period, counter clockwise
	30 rpm
	7.8 rpm
	32 rpm
	N/A

	Sensor antenna pattern
	See Rec. ITU‑R RS.1813
	See Rec. ITU‑R RS.1813
	TBD
	Rec. ITU-R RS.1813
	See Rec. ITU‑R RS.1813

	Channel bandwidth
	200 MHz centred at 
18.7 GHz
	200 MHz centred at 
18.7 GHz
	200 MHz centred at 
18.7 GHz
	200 MHz centred at 
18.7 GHz
	200 MHz centred
at 18.7 GHz



TABLE 3
EESS (passive) sensor characteristics in the 18.6-18.8 GHz band
	
	Sensor D11
	Sensor D12
	Sensor D13
	Sensor D14

	Sensor type
	Conical scan
	Fixed-pointing
	Conical scan
	Conical scan

	Orbit parameters

	Altitude
	970
	970
	665.96 km
	833 km

	Inclination
	99.3°
	99.3°
	98.06°
	98.6°

	Eccentricity
	0.001 17
	0.001 17
	0.001 5
	0

	Number of beams
	1
	3
	1
	1

	Antenna size
	1.0 m
	0.92 m
	2.0 m
	

	Maximum beam gain
	43 dBi
	43 dB
	49.4 dB
	41.5 dBi

	Polarization
	V, H
	V, H
	V, H
	

	Off-nadir pointing angle
	44
	−2.4°
	47.7°
	

	Incidence angle at Earth
	53
	−2.4°
	55.0°
	

	Antenna efficiency
	96%
	93.1%
	0.5679
	

	Beam dynamics
	3.57 s
	
	40 rpm
	

	Sensor antenna pattern
	
	
	See Rec. ITU‑R RS.1813
	See Rec. ITU-R RS.1813

	Channel bandwidth
	200 MHz
	±250 MHz
	200 MHz centred at 18.7 GHz
	200 MHz centred at 
18.7 GHz



The model to estimate the power reflected by the water surface is Recommendation ITU‑R P.2146. Related information on ocean surface wind speed is provided by Recommendation ITU-R P.2148.	Comment by NASA: Please explain your assumptions and the methodology by which these recommendations are used in the simulation.	Comment by Amazon: Certainly. We assumed the reader would know already what P.2146 is and thus did not replicate multiple pages of P.2146 methodology here but if that helps, we can add it.  
	Comment by Botan Karim: Suggest that the authors provide not only the sea surface input parameters, but also example outputs of the bistatic scattering coefficient. Considering that the studies below analyze either HEO or LEO systems, assumptions regarding the pixelation of the sea surface need to be communicated (especially for LEO). 

For LEO scenarios, it is required that the antenna footprint is pixelated at a granular level where the bistatic scattering coefficient is computed at each point.  	Comment by Amazon: Methodology and assumptions added
Step-by-step algorithm for a single time step in the simulation

Step 1: 	When the beam center of the EESS sensor is inside the measurement area
Step 2:	Repeat Step 3 to Step 11 for all visible space stations of the non-GSO system
Step 3:	Repeat Step 4 to Step 11 for all beams allocated to a cell on the surface of the Earth
Step 4:	Calculate the off-axis angle between the point of boresight of the beam of the non-GSO space station and the point of boresight of the EESS sensor
Step 5:	Calculate the off-axis discrimination of the non-GSO space station beam towards the point of boresight of the EESS sensor using Rec. ITU-R S.1528 Recommends 1.4
Step 6:	Calculate pfd from the non-GSO system at the point of boresight of the considered beam from the pfd mask associated with the respective non-GSO system
Step 7:	Calculate the pfd at the point of boresight of the EESS sensor 
Step 8:	Calculate the zenith and azimuth angle of the incidence wave at the reflection point
Step 9:	Calculate the zenith and azimuth angle of the scattering wave at the reflection point towards the EESS space station using the off-nadir pointing of the sensor
Step 10:	Calculate the sea surface scattering components according to Rec. ITU-R P.2146 using fixed values for U10 = 7 m/s, T = 20° C, S = 35 g/kg.
Step 11:	Calculate the coherent and diffuse received power at the EESS receiver
Step 12:	Add all interference contributions to an aggregate interference power

The scattering is the sum of two components: 
–	the coherent component, which occurs only for completely the specular reflection, requires determining at each time step the specular reflection point on the Earth, the distances and antenna gain towards this specular point for both the FSS and EESS satellites. At 18 GHz the coherent component is negligible, so only the incoherent component is taken into account;
–	the incoherent component, which does not necessarily correspond to specular conditions, is applied over the EESS sensor footprint. In that case the EESS sensor antenna gain is approximated by the maximum antenna gain and the FSS antenna gain is calculated in the direction of the EESS sensor footprint.
5 Analysis	Comment by NASA: The deployment and characteristics are extremely sparse, this information would need to be fully supplied before results can be generated.	Comment by Amazon: Vague comment. Explain exactly what additional information you are seeking.

Deployment of NGSO is described in 7.2


Simulations were performed to assess the percentage of a measurement area that would be impacted by such interference due to sea surface reflection of NGSO FSS satellites operating within the band 18.6‑18.8 GHz. The following subsections describe the assumptions and methodology.
6 Definition of a reference/measurement area
Concerning EESS (passive) services in the band 18.6-18.8 GHz, the Recommendation ITU-R RS.2017 protection criterion of −163 dB(W/(m2 · 200 MHz)) not to be exceeded more than 0.1% of the time is associated with a square measurement area of 10 000 000 km2. This means that only the time events when the EESS sensor footprint is within this measurement area are to be retained for interference calculation and derived statistics.	Comment by NASA: Incorrect units	Comment by Amazon: Elaborate or provide the correct unit.
	Comment by Botan Karim: Agreed, should be dBW/200 MHz
The measurement areas chosen are square in longitude/latitude and cantered over the Pacific at 15° North (N) latitude and at –134.5° East (E).	Comment by NASA: What is the justification for this location?	Comment by Amazon: Since in this analysis the land is being served it was determined that max interference is received id the measurement is close to the shore and include parts of it. If it is too much into land sea reflection is not included and if it is too much into sea, the number of visible active satellites are minimized. 

We are open to any other suggested location. 

Equation (Eq.) (1) provides a metric to verify the correct measurement area size on the Earth's surface based on the latitudes and longitudes of the four points in the square, considering that the perpendicular sides of the square are parallel to the latitudes and meridians.
  				 (1)
In Eq. (1),  = 6 378.145 km is the radius of the Earth,  are the two latitudes associated to the square in degrees North and  are the respective two longitudes in degrees East.
The reference areas are chosen so that when limiting the emission of non-GSO FSS systems to land areas, they cover the adjacent sea surface, i.e., coastal areas and sea surface. 
Table 3
Points of the square measurement area over the West Pacific (Region 2)
	Point No.	Comment by NASA: MIA does not account for Earth flattening factor	Comment by Amazon: Help us understand how and why that is important for the simulation. 
	Comment by Botan Karim: Measurement area of interest is slightly greater than 10e6 km2. The surface area is greater than the expected MAI by approximately 200,000 km2.
	Latitude
	Longitude

	1
	15° N
	–150° E

	2
	46° N
	–150° E

	3
	46° N
	–119° E

	4
	15° N
	–119° E


* The measurement area is intentionally made slightly bigger to compensate for the included land. Land was included to cover potential high interference events in the coastal areas. 

7 Technical and operational characteristics of non-GSO FSS systems
The technical and operational characteristics of the non-GSO FSS systems, which are considered to operate co-frequency with the EESS systems in the 18.6-18.8 GHz frequency range are listed below.	Comment by NASA: What is the source of these systems?	Comment by Amazon: Representative systems that have been used in EESS protection analysis in the previous WRCs. 
If you have other systems in mind it could be considered.
7.1	Operational characteristics of non-GSO FSS systems with orbits above 20 000 km
The FSS parameters assumed for the HEO systems in this study are composed of eight HEO satellites in eight orbital planes with an orbital period of 11 hours 58 minutes.	Comment by NASA: What polarization do these systems utilize?	Comment by Amazon: RHCP	Comment by Botan Karim: Agree with this note. This information needs to be provided, especially if RHCP or LHCP.
For this study, the minimum elevation angle for the HEO systems was chosen to be 10 degrees. Orbital parameters of the FSS systems are given in Table 2.
Table 7.1-1
HEO Orbital Parameters	Comment by Tomasz Wojtaszek: Where did WP7C get this information from? WP7C is not an expert on FSS systems.	Comment by Amazon: If in the course of the studies 7C wants information we are supportive of sending LS to other WPs

	
	
	HEO-8
	HEO-12
	HEO-24

	Apogee (altitude)
	km
	26 784
	39 400
	47 103

	Perigee (altitude)
	km
	1 000
	1 000
	24 469

	Period
	sec.
	28 721.33
	43 082
	86 164

	Eccentricity
	
	0.636
	0.72
	0.268

	Inclination
	degrees
	63.4
	63.4
	63.4

	Argument of Perigee
	degrees
	270
	270
	270


	Orbit
	
	1
	2
	3
	4
	5
	6
	7
	8

	# of sats per plane
	
	1
	1
	1
	1
	1
	1
	1
	1

	Apogee
	km
	39 400
	39 400
	39 400
	39 400
	39 400
	39 400
	39 400
	39 400

	Perigee
	km
	1 000
	1 000
	1 000
	1 000
	1 000
	1 000
	1 000
	1 000

	RAN
	deg.
	45
	90
	135
	180
	225
	270
	315
	0

	Inclination
	deg.
	63
	63
	63
	63
	63
	63
	63
	63

	Argument of Perigee
	deg.
	270
	270
	270
	270
	270
	270
	270
	270

	Min. operational altitude
	km
	20 000
	20 000
	20 000
	20 000
	20 000
	20 000
	20 000
	20 000

	True anomaly
	deg.
	90
	225
	180
	315
	270
	450
	0
	135



Link parameters for the HEO systems are shown in Table 7.1-2.
Table 7.1-2
HEO FSS Link Parameters
	Min Operational Altitude
	km
	20 000

	Power
	dBW
	15

	Power in 100 MHz
	dBW
	-1.1

	Polarization
	RHCP
	

	Antenna Gain
	dBi
	51.0

	PFD at Nadir Max. PSD
	dBW/m2/100 MHz
	-107.1-69

	PFD at Nadir
	dBW/m2/200 MHz
	-104.1

	Antenna Gain
	dBi
	51

	3 dB beamwidth
	degrees
	0.47

	Antenna pattern
	
	Rec. ITU-R S.672 (Ls=-20

	Satellite selection
	
	Random




7.2	Operational characteristics of other non-GSO FSS systems	Comment by NASA: These systems are paper systems that WP7C is not the subject matter expert on, so the parameters should not come from WP7C.	Comment by Amazon: What is a paper system?
This is a US system that has been used as recent as WRC-23 for EESS passive protection.
They are representative enough but if meeting decides we need other system info we fully support a LS to 4A.
	Comment by Tomasz Wojtaszek: At minimum, these parameters need to come through an LS from relevant WP.

Table 7.2-1
Technical and operational characteristics of the non-GSO systems
	Parameter
	System 1
	System 2
	System 3
	System 4

	Apogee (km)
	630, 610, 590
	
	
	

	Perigee (km)
	630, 610, 590
	
	
	

	Eccentricity
	0, 0, 0
	
	
	

	Inclinations (deg.)
	51.9, 42, 33
	
	
	

	Space stations per plane
	34, 36, 28
	
	
	

	Planes per shell
	34, 36, 28
	
	
	

	GSO exclusion angle (deg.)
	18
	
	
	

	Number of co-frequency space stations serving one point on the Earth
	1
	
	
	

	Min. operational elevation (deg.)
	35
	
	
	

	Antenna gain (dBi)
	41
	
	
	

	Antenna reference Pattern
	Rec. ITU-R S.1528 Recommends 1.4
	
	
	

	Antenna beam width (deg.)
	
	
	
	

	LN (dB)
	N/A
	
	
	

	Lr (m)
	0.25
	
	
	

	Lr (m)
	0.25
	
	
	

	SLR (dB)
	25
	
	
	

	 (deg.)
	0
	
	
	

	Tx max PFDe.i.r.p (dB(W/1200 MHz))
	Pfd masks 17.8-18.6 GHz-117
	
	
	

	Polarization 
	RHCP
	
	
	

	Beam pointing
	Equidistant grid
	
	
	

	Frequency reuse factor
	3
	
	
	

	Number of co-frequency beams per satellite
	9
	
	
	

	Satellite Selection	Comment by NASA: Please describe how this is simulated.	Comment by Amazon: A ground station has access to a pool of available satellite, above min elevation outside exclusion zone. The strategy to select a satellite from this list changes from one system to the other. Some select the highest el while some consider longest hold time. Broadband constellation operation is mostly modelled by random in which a satellite is randomly selected from the pool.
	Random
	
	
	

	Average distance co-frequency beams on the surface of the Earth
	103.94 km1
	
	
	


Note 1: The distribution of co-frequency cells on the surface of the Earth is based on an equidistant grid with fixed points of boresight (PoBs). The amount and separation of the PoBs are based on the cell diameter, the assumed spectrum used within the cells, and the activity ratio of the non-GSO systems. It is assumed that not all cells are active and loaded 100% of the time, depending on geographical coverage, population density, daytime, and licensing. To cope with these differences, it is assumed that the application of these boundary conditions and operations constraints are reflected best by larger equidistant separation of co-frequency cells within the considered service area adjacent to the reference area.	Comment by NASA: Then what activity factor are you considering?	Comment by Amazon: Activity factor is 100% . what the note explains here is that the effect of lower activity factor can be modelled through increase of what here is described as PoBs.
	Comment by Botan Karim: Additionally, if not loaded 100% of time, descriptions need to be provided as to how the loading is applied. The analysis does not appear to be a Monte Carlo, thus the loading should be dynamic. 

8 Simulation data setup
The model is based on a linear time-variant simulation with a dual time step to improve computation time. A fine time step is when the EESS sensor is inside the reference area, and a larger time step is outside the reference area. The fine time step depends on the selected EESS sensor, all having different beam dynamics, as provided in Tables 1 to 3. To cover a detailed simulation result with the same number of samples per beam, different time steps for each sensor are proposed in Table 6, all of them (primarily conical sensors) having the same number of samples (64 samples corresponding to 1 sample every 5.625 degrees) within one round.	Comment by Botan Karim: This is not applicable for a conical scan. A EESS (passive) sensor could be ‘physically’ outside of the MAI, when the beam could still point within the MAI. This is based on the off-nadir pointing angle.

Additionally, although there may be less impact, is still not applicable for a nadir scan. The sensor could still be ‘physically’ outside of the MAI while the beam could still point within the MAI (based on the cross-track angular constraints).	Comment by Amazon: I won’t be able to agree or disagree with this statement. The amount of time EESS satellite is outside of the MAI while beam inside is not comparable to the time they are both inside. 
If NOAA feels strongly about this or if they have evidence that this will change the outcome of the simulation, we welcome such inputs. 	Comment by NASA: This method biases various AZ of the EESS sensor pointing.	Comment by Amazon: Elaborate
	Comment by Botan Karim: Agreed, this is not applicable if tracking the position of the EESS satellite within the MAI.
	Comment by Amazon: This table is a proposal that could save time without sacrificing the results. We can bracket this proposal for now. This proposal is not crucial to the document. 
Table 6
Points of the square measurement area over the Pacific
	Parameter
	Unit
	D3
	D4
	D5
	D6
	D7
	D8
	D9
	D10
	D11
	D12
	D13
	D14

	Rounds per minute
	
	20
	-
	40
	-
	30
	7.8
	32
	-
	-
	-
	40
	-

	Seconds per round
	s
	3
	2.5
	1.5
	2.5
	2
	7.69
	1.875
	
	3.75
	
	1.5
	

	Samples per round
	
	64
	64
	64
	64
	64
	64
	64
	64
	64
	64
	64
	64

	Time step inside the reference area
	s
	0.05
	0.04
	0.02
	0.04
	0.03
	0.1
	0.03
	
	0.06
	
	0.02
	

	Time step outside the reference area
	s
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10

	Total simulation time	Comment by Botan Karim: Approximately 2 days of simulations is too short. Need to communicate how many data points are retained, and what the epoch start/stop times are. 
	Comment by Amazon: The simulation time in this table was a proposal for the interested parties to use when conducting studies. Our initial simulation were conducted over 10 days, but due to the long computation time, a shorter time frame was proposed. I am happy to agree on a longer simulation time if justified.
Also see the added text.

	h
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50
	50


[Note: The simulation time in this table is a proposal for the interested parties to use when conducting studies. The simulation in this study was conducted over 10 days, but due to the long computation time, a shorter time frame was proposed. A longer simulation time than the proposed table may be agreed on, if deemed necessary]
Interreference samples are collected anytime that the beam footprint is inside the measurement area. This is independent of the location of the EESS passive satellite. 


9 Study #1: NGSO HEO and EESS (passive) coexistence
Figure 9-1
Results study #1
[image: ]TBD

Figure 9-2
Spatial distribution of max interference levels in the reference area

[image: Ein Bild, das Text, Screenshot, Design enthält.

Automatisch generierte Beschreibung]TBD


10 Results study #2


10.1 Sensor D8 non-GSO system 1
Two figures are presented as a result of study #1. The first one is Figure 1, showing the complementary cumulative distribution function (ccdf) of the interference power in 200 MHz concerning the protection criterion of Rec. ITU-R RS.2017-0.	Comment by NASA: Where is the link budget?	Comment by Amazon: We can provide if that is needed. 
Please pick your desired timestep(s). 
	Comment by Botan Karim: Link budgets may differ based on LEO vs HEO scenarios (i.e., whether or not the pixelation of the surface is required). The authors need to provide this information.  
	Comment by Amazon: Link budget is provided below. We don’t recommend including this in the doc.
Figure 10.1-1
Results study #2	Comment by Botan Karim: The RS.2017 criteria does not appear to be exactly at 0.1%.	Comment by Amazon: ???
[image: Ein Bild, das Text, Reihe, Diagramm, Zahl enthält.

Automatisch generierte Beschreibung]
The second plot in Figure 10.1-2 shows the maximum interference power per sample in the reference area (red square) collected over the total simulation time as a function of the spatial coordinates. The beams of the non-GSO system are distributed according to the characteristics described in Table 5 within the square highlighted by the dotted lines on the landmasses only, which in Figure 2 are the West Coast of the United States and parts of Canada and Mexico.	Comment by NASA: At what point in the EESS path were these interference results received?  Was the sources of FSS Interference only located within the MIA of the non-GSO? 	Comment by Amazon: Interreference samples were collected if EESS beam footprint was inside the MIA. 
The source of interference could be from within or outside of the MIA. We only used MIA for EESS footprint and data collected but it has no limiting impact on the source of the interference. 
Let us know if you think another scenario should be considered. 
	Comment by Amazon: See the added text in Simulation Data Setup
Figure 10.1-2
Spatial distribution of max interference levels in the reference area
[image: Ein Bild, das Text, Screenshot, Design enthält.

Automatisch generierte Beschreibung]
Detail of the computation is provoided here for more information. 


10.2 Sensor D4 non-GSO system 1
[TBD]

11 Summary
The result of the studies conducted in section 9 and 10 indicates that non-GSO systems in orbits above and below 20,000 km may operate in the frequency band 18.6-18.8 GHz without causing unacceptable interference into EESS passive operation in 18.6-18.8 GHz.
This study is conducted using a set of conservative assumptions to reflect the worst-case interference scenario. However, it only covers one aspect of the technical considerations needed to ensure coexistence of non-GSO FSS systems below 20,000 km with EESS passive in 18.6-18.8 GHz. Further analysis is required to comprehensively address all the technical factors that may impact the compatibility between these systems.TBD
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LB

				Azimuth incident wave at the reflection point		Elevation incident wave at the reflection point		Distance from the reflection point to the non-GSO space station		Incident angle		Azimuth scattered wave at the reflection point		Elevation scattered wave at the reflection point		Distance from the reflection point to the EESS space station		Scattered angle		Reflection coefficient RHCP into vertical		Off-axis angle between non-GSO beam point-of-boresight towards the reflection point		Off-axis gain of the non-GSO beam		max. permissible power flux density as per pfd mask		Transmit power spectral density		Transmit power in 200 MHz		Interfering power after scattering		Agg. interfering power after scattering

		Beam		Az_i		El_i		D_i		theta_i		Az_s		El_s		D_s		theta_s		r_VR		phi		G(phi)		pfd		PSD		P_T		p_vR		I

				deg.		deg.		km		deg.		deg.		deg.		km		deg.				deg.		dBi		dB(W/m^2/40 kHz)		dB(W/Hz)		dB(W/200 MHz)		W		dB(W/200 MHz)

		1		52.6242710316		4.4907449408		2447.2558562237		85.5092550592		86.3154017462		34.9237798465		1297.9823266856		55		6.72E-08		25.0539765816		-12.634115878		-300		-248.7965056147		-176.4725253474		2.28E-45		-171.0

		2		180.6381971434		20.7818895533		1341.9099321554		69.2181104467		86.3154017462		34.9237798465		1297.9823266856		55		4.71E-31		8.5663061939		-26.692114277		-309.6591733549		-258.4556789696		-186.1316987023		2.26E-70

		2		299.0130786651		1.0697358923		2787.3898168863		88.9302641077		86.3154017462		34.9237798465		1297.9823266856		55		1.22E-193		20.5387960971		-12.9295133251		-300		-248.7965056147		-176.4725253474		2.98E-231

		3		229.1888291191		11.6266653585		1801.1064298948		78.3733346415		86.3154017462		34.9237798465		1297.9823266856		55		9.78E-102		18.1887180322		-18.376701691		-300		-248.7965056147		-176.4725253474		1.63E-139

		3		174.6365266641		13.6786172562		1677.5064506961		76.3213827438		86.3154017462		34.9237798465		1297.9823266856		55		8.54E-37		3.862275235		3.0411936639		-360.0790877198		-308.8755933344		-236.5516130672		2.24E-78

		4		181.3197716899		31.1073337714		1065.0442477259		58.8926662286		86.3154017462		34.9237798465		1297.9823266856		55		4.42E-21		12.6070119194		-3.4230061526		-179.0338886446		-127.8303942593		-55.506413992		8.24E-45

		4		222.840486931		16.5779875108		1607.2966801877		73.4220124892		86.3154017462		34.9237798465		1297.9823266856		55		1.30E-75		14.627966976		-29.5835097138		-300		-248.7965056147		-176.4725253474		2.06E-114

		5		49.7748337278		7.5399941465		2185.2909834888		82.4600058535		86.3154017462		34.9237798465		1297.9823266856		55		9.06E-08		23.0764198624		-14.2549356852		-176.417700854		-125.2142064687		-52.8902262014		6.05E-33

		6		133.8977448612		16.3635069063		1535.2326022385		73.6364930937		86.3154017462		34.9237798465		1297.9823266856		55		2.09E-08		15.0202018312		-5.8746770959		-300		-248.7965056147		-176.4725253474		8.56E-45

		7		210.5833576418		19.2266347465		1444.3476011106		70.7733652535		86.3154017462		34.9237798465		1297.9823266856		55		1.29E-57		9.623894882		-7.2208885189		-300		-248.7965056147		-176.4725253474		4.38E-94

		8		49.7748337278		7.5399941465		2185.2909834888		82.4600058535		86.3154017462		34.9237798465		1297.9823266856		55		9.06E-08		20.3602543974		-9.5371607409		-176.7521000315		-125.5486056462		-53.2246253789		1.66E-32

		9		181.3197716899		31.1073337714		1065.0442477259		58.8926662286		86.3154017462		34.9237798465		1297.9823266856		55		4.42E-21		14.8042096966		-10.7733546187		-284.6964074907		-233.4929131054		-161.1689328381		4.12E-56

		10		4.2602521875		24.0647513917		1297.597252068		65.9352486083		86.3154017462		34.9237798465		1297.9823266856		55		1.09E-21		39.4894100321		-17.218184287		-130.726		-79.5225056147		-7.1985253474		3.87E-42

		11		112.821990224		5.2457773978		2282.9290726971		84.7542226022		86.3154017462		34.9237798465		1297.9823266856		55		1.70E-05		23.8980123705		-10.7776245558		-300		-248.7965056147		-176.4725253474		1.01E-42

		12		192.7440988426		24.2886609078		1217.9771890053		65.7113390922		86.3154017462		34.9237798465		1297.9823266856		55		1.09E-34		8.7459923983		-5.1707058315		-300		-248.7965056147		-176.4725253474		8.30E-71

		13		341.2012719993		22.3418819937		1358.5485090372		67.6581180063		86.3154017462		34.9237798465		1297.9823266856		55		2.03E-39		51.5795770824		-23.7272915704		-161.6258749844		-110.4223805991		-38.0984003318		1.19E-63

		14		148.4048112937		35.9511142573		964.4883582907		54.0488857427		86.3154017462		34.9237798465		1297.9823266856		55		6.73E-07		29.3754684932		-13.2670758425		-177.0081356706		-125.8046412853		-53.480661018		2.53E-31

		15		49.7748337278		7.5399941465		2185.2909834888		82.4600058535		86.3154017462		34.9237798465		1297.9823266856		55		9.06E-08		22.7702427983		-10.0421355272		-164.7931215183		-113.589627133		-41.2656468657		2.32E-31

		16		121.421711514		5.1147824212		2294.5322711977		84.8852175788		86.3154017462		34.9237798465		1297.9823266856		55		1.60E-08		23.1845897057		-18.2683138041		-300		-248.7965056147		-176.4725253474		1.69E-46

		17		341.4862161274		30.7432855699		1105.7699753831		59.2567144301		86.3154017462		34.9237798465		1297.9823266856		55		3.41E-28		65.2597881794		-28.3168024269		-168.9736690943		-117.770174709		-45.4461944417		1.94E-53

		18		303.1030498834		9.50245459		2036.0622921502		80.49754541		86.3154017462		34.9237798465		1297.9823266856		55		2.50E-118		28.3163116788		-16.7544119897		-300		-248.7965056147		-176.4725253474		4.74E-156

		19		180.6381971434		20.7818895533		1341.9099321554		69.2181104467		86.3154017462		34.9237798465		1297.9823266856		55		4.71E-31		13.457525833		-18.5436443896		-300		-248.7965056147		-176.4725253474		1.36E-68

		20		112.6832891103		5.2508556146		2378.401031272		84.7491443854		86.3154017462		34.9237798465		1297.9823266856		55		1.86E-05		28.369304101		-18.339508247		-300		-248.7965056147		-176.4725253474		1.80E-43

		21		180.6381971434		20.7818895533		1341.9099321554		69.2181104467		86.3154017462		34.9237798465		1297.9823266856		55		4.71E-31		17.5431818271		-7.2022132244		-300		-248.7965056147		-176.4725253474		1.86E-67

		22		87.8155538654		4.6579755061		2384.0655383313		85.3420244939		86.3154017462		34.9237798465		1297.9823266856		55		0.0564402524		33.0854907172		-17.123677113		-300		-248.7965056147		-176.4725253474		7.18E-40

		23		71.9242287219		11.3428079151		1908.938132459		78.6571920849		86.3154017462		34.9237798465		1297.9823266856		55		0.1607359852		40.7741218513		-16.809408594		-300		-248.7965056147		-176.4725253474		3.43E-39

		24		251.287017949		7.748658702		2122.1545166137		82.251341298		86.3154017462		34.9237798465		1297.9823266856		55		4.59E-144		27.857855609		-12.5321038786		-333.0955378731		-281.8920434878		-209.5680632205		1.04E-184

		25		121.3336588847		9.4597449896		2039.1563964408		80.5402550104		86.3154017462		34.9237798465		1297.9823266856		55		1.03E-06		43.9653790982		-17.6112165829		-158.3059729263		-107.102478541		-34.7784982737		2.37E-30

		26		199.9404388958		51.3081002789		760.7735786431		38.6918997211		86.3154017462		34.9237798465		1297.9823266856		55		3.34E-15		77.9793698334		-25.0444941582		-300		-248.7965056147		-176.4725253474		6.72E-53

		27		85.4959912044		24.6309384808		1243.0034987013		65.3690615192		86.3154017462		34.9237798465		1297.9823266856		55		6.7875748711		68.07269135		-26.0069702462		-184.1687811352		-132.9652867498		-60.6413064825		1.57E-26

		28		71.9242287219		11.3428079151		1908.938132459		78.6571920849		86.3154017462		34.9237798465		1297.9823266856		55		0.1607359852		47.6085114662		-18.9782672568		-300		-248.7965056147		-176.4725253474		2.08E-39

		29		143.2964961844		18.2631996552		1446.4160666746		71.7368003448		86.3154017462		34.9237798465		1297.9823266856		55		2.66E-11		100.1294899111		-22.2535634601		-176.8595649425		-125.6560705572		-53.3320902899		5.81E-37

		30		143.0272532617		12.0181553904		1821.0910134227		77.9818446096		86.3154017462		34.9237798465		1297.9823266856		55		5.28E-15		9.561249556		-4.3596063942		-300		-248.7965056147		-176.4725253474		2.17E-51

		31		121.3336588847		9.4597449896		2039.1563964408		80.5402550104		86.3154017462		34.9237798465		1297.9823266856		55		1.03E-06		18.1531712434		-16.0006355072		-300		-248.7965056147		-176.4725253474		2.33E-44

		32		143.2964961844		18.2631996552		1446.4160666746		71.7368003448		86.3154017462		34.9237798465		1297.9823266856		55		2.66E-11		13.3786608552		-33.5876899184		-300		-248.7965056147		-176.4725253474		2.07E-50

		33		218.2124122031		8.9032826193		1987.5551031439		81.0967173807		86.3154017462		34.9237798465		1297.9823266856		55		2.78E-103		6.6734560249		5.4169347004		-300		-248.7965056147		-176.4725253474		9.14E-139

		34		210.5833576418		19.2266347465		1444.3476011106		70.7733652535		86.3154017462		34.9237798465		1297.9823266856		55		1.29E-57		8.2627371437		0.4093703446		-300		-248.7965056147		-176.4725253474		2.54E-93

		35		52.6242710316		4.4907449408		2447.2558562237		85.5092550592		86.3154017462		34.9237798465		1297.9823266856		55		6.72E-08		13.5751002566		-10.1572727879		-178.2008544387		-126.9973600533		-54.673379786		6.10E-33

		36		4.2602521875		24.0647513917		1297.597252068		65.9352486083		86.3154017462		34.9237798465		1297.9823266856		55		1.09E-21		21.981098171		-22.6769709848		-130.726		-79.5225056147		-7.1985253474		1.10E-42

		37		121.3336588847		9.4597449896		2039.1563964408		80.5402550104		86.3154017462		34.9237798465		1297.9823266856		55		1.03E-06		21.6566521556		-10.6948729473		-300		-248.7965056147		-176.4725253474		7.90E-44

		38		317.1589764707		13.0118441502		1803.6388562571		76.9881558498		86.3154017462		34.9237798465		1297.9823266856		55		2.76E-86		22.7217263414		-9.921047281		-177.2765868747		-126.0730924893		-53.7491122221		6.03E-111

		39		35.5104251339		16.8460718453		1593.9768342749		73.1539281547		86.3154017462		34.9237798465		1297.9823266856		55		8.12E-10		12.6155633798		-3.3385358092		-169.7896277387		-118.5861333533		-46.2621530861		5.80E-33

		40		207.3529797873		14.9412753982		1608.0048146191		75.0587246018		86.3154017462		34.9237798465		1297.9823266856		55		1.78E-66		3.7170022818		-12.6242988477		-300		-248.7965056147		-176.4725253474		1.40E-103

		41		131.4985957988		11.8872770946		1784.6400161062		78.1127229054		86.3154017462		34.9237798465		1297.9823266856		55		1.89E-09		9.2636034939		1.2982606565		-300		-248.7965056147		-176.4725253474		2.99E-45

		42		174.1291896053		6.4939644371		2175.9967123337		83.5060355629		86.3154017462		34.9237798465		1297.9823266856		55		5.47E-52		6.4674685041		2.5891710944		-364.5575541002		-313.3540597149		-241.0300794476		2.74E-94

		43		143.2964961844		18.2631996552		1446.4160666746		71.7368003448		86.3154017462		34.9237798465		1297.9823266856		55		2.66E-11		24.4573245556		-18.1254446229		-194.4322519469		-143.2287575615		-70.9047772942		2.63E-38

		44		65.1577358029		29.5423914001		1135.7378549259		60.4576085999		86.3154017462		34.9237798465		1297.9823266856		55		1.5092599978		23.2673107783		-24.1635123049		-130.726		-79.5225056147		-7.1985253474		1.41E-21

		45		60.8638324335		1.5493069593		2736.6936357996		88.4506930407		86.3154017462		34.9237798465		1297.9823266856		55		1.12E-05		9.447836311		-1.1450192374		-193.1905928063		-141.987098421		-69.6631181537		2.06E-31

		46		216.0475177306		12.2598718757		1805.9687616323		77.7401281243		86.3154017462		34.9237798465		1297.9823266856		55		3.74E-85		4.2497495904		12.1058362558		-300		-248.7965056147		-176.4725253474		6.94E-120

		47		108.3411849474		3.5064512754		2443.0117338488		86.4935487246		86.3154017462		34.9237798465		1297.9823266856		55		0.0001184006		22.5394652995		-10.5925304498		-300		-248.7965056147		-176.4725253474		6.45E-42

		48		181.3197716899		31.1073337714		1065.0442477259		58.8926662286		86.3154017462		34.9237798465		1297.9823266856		55		4.42E-21		12.3863144944		-8.0716342118		-176.8793657271		-125.6758713418		-53.3518910745		4.64E-45

		49		316.181025646		51.5646330482		782.6917551492		38.4353669518		86.3154017462		34.9237798465		1297.9823266856		55		1.43E-19		46.7981519963		-24.9757836499		-162.1330708221		-110.9295764368		-38.6055961695		1.70E-43

		50		164.1778587329		21.881422667		1338.2965864155		68.118577333		86.3154017462		34.9237798465		1297.9823266856		55		2.04E-19		8.8563483202		-1.4227280781		-177.0658948809		-125.8624004956		-53.5384202283		6.02E-43

		51		131.4985957988		11.8872770946		1784.6400161062		78.1127229054		86.3154017462		34.9237798465		1297.9823266856		55		1.89E-09		29.3128034387		-13.0393283372		-259.3970777857		-208.1935834004		-135.8696031331		1.26E-42

		52		216.0475177306		12.2598718757		1805.9687616323		77.7401281243		86.3154017462		34.9237798465		1297.9823266856		55		3.74E-85		2.4723828967		2.9738409479		-300		-248.7965056147		-176.4725253474		8.48E-121

		53		294.2824368443		28.5889644408		1160.8213451477		61.4110355592		86.3154017462		34.9237798465		1297.9823266856		55		2.58E-54		11.1317734206		-8.8761854362		-161.9170204331		-110.7135260478		-38.3895457805		5.93E-77

		54		143.2964961844		18.2631996552		1446.4160666746		71.7368003448		86.3154017462		34.9237798465		1297.9823266856		55		2.66E-11		26.800567162		-12.915458896		-179.8335800502		-128.6300856649		-56.3061053976		2.52E-36

		55		154.1880860139		6.4331844513		2276.0273929759		83.5668155487		86.3154017462		34.9237798465		1297.9823266856		55		1.62E-29		8.6858435027		-8.8053159896		-300		-248.7965056147		-176.4725253474		1.54E-66

		56		60.8638324335		1.5493069593		2736.6936357996		88.4506930407		86.3154017462		34.9237798465		1297.9823266856		55		1.12E-05		7.3362938241		-12.9005504002		-179.9009956225		-128.6975012372		-56.3735209699		2.93E-31

		57		357.3787841193		59.8160089086		718.0517379615		30.1839910914		86.3154017462		34.9237798465		1297.9823266856		55		2.84E-08		24.355043747		-14.6523932756		-130.726		-79.5225056147		-7.1985253474		5.95E-28

		58		55.1407394115		0.189291956		2883.029834606		89.810708044		86.3154017462		34.9237798465		1297.9823266856		55		8.11E-09		6.3275488335		-2.8809478571		-179.2339712472		-128.0304768618		-55.7064965946		2.24E-33

		59		174.6365266641		13.6786172562		1677.5064506961		76.3213827438		86.3154017462		34.9237798465		1297.9823266856		55		8.54E-37		10.5304131785		-0.8822499463		-254.5898835773		-203.386389192		-131.0624089247		3.21E-68

		60		299.0130786651		1.0697358923		2787.3898168863		88.9302641077		86.3154017462		34.9237798465		1297.9823266856		55		1.22E-193		2.8325339925		11.4022871158		-294.9017302718		-243.6982358865		-171.3742556192		2.61E-228

		61		133.8977448612		16.3635069063		1535.2326022385		73.6364930937		86.3154017462		34.9237798465		1297.9823266856		55		2.09E-08		27.0166342435		-17.1068384675		-188.6242109807		-137.4207165954		-65.0967363281		8.85E-35

		62		201.6210173934		9.9606463665		1957.9003786425		80.0393536335		86.3154017462		34.9237798465		1297.9823266856		55		5.84E-77		3.0030953361		13.8615994844		-300		-248.7965056147		-176.4725253474		1.38E-111

		63		358.1831151605		33.0097887196		1053.7546585987		56.9902112804		86.3154017462		34.9237798465		1297.9823266856		55		3.96E-18		37.0764265683		-36.4164659945		-130.726		-79.5225056147		-7.1985253474		2.57E-40

		64		299.0130786651		1.0697358923		2787.3898168863		88.9302641077		86.3154017462		34.9237798465		1297.9823266856		55		1.22E-193		4.4424723196		11.9214333537		-299.0149000814		-247.8114056961		-175.4874254288		1.14E-228

		65		59.7551356912		4.0166353038		2491.42587194		85.9833646962		86.3154017462		34.9237798465		1297.9823266856		55		2.75E-05		8.3575074756		-2.2992915635		-176.1078584875		-124.9043641022		-52.5803838349		2.38E-29

		66		139.5970742019		6.152389557		2252.5364950872		83.847610443		86.3154017462		34.9237798465		1297.9823266856		55		7.66E-18		11.6903803697		-1.8767081361		-300		-248.7965056147		-176.4725253474		3.65E-54

		67		177.8870671436		23.8746318473		1304.0609589457		66.1253681527		86.3154017462		34.9237798465		1297.9823266856		55		1.16E-25		2.0285805368		15.2286201434		-170.4834889879		-119.2799946026		-46.9560143353		7.55E-47

		68		120.6021538084		4.0718068177		2438.2245563863		85.9281931823		86.3154017462		34.9237798465		1297.9823266856		55		1.19E-08		17.4397602985		-8.306282002		-300		-248.7965056147		-176.4725253474		1.10E-45

		69		153.084032608		5.1567140418		2339.131221496		84.8432859582		86.3154017462		34.9237798465		1297.9823266856		55		1.57E-30		7.2191458323		-2.5554317166		-300		-248.7965056147		-176.4725253474		5.95E-67

		70		121.421711514		5.1147824212		2294.5322711977		84.8852175788		86.3154017462		34.9237798465		1297.9823266856		55		1.60E-08		14.4421178066		-11.9225600418		-300		-248.7965056147		-176.4725253474		7.29E-46

		71		358.1831151605		33.0097887196		1053.7546585987		56.9902112804		86.3154017462		34.9237798465		1297.9823266856		55		3.96E-18		8.6044957143		-21.1312033344		-169.8703581617		-118.6668637764		-46.3428835091		1.06E-42

		72		303.1030498834		9.50245459		2036.0622921502		80.49754541		86.3154017462		34.9237798465		1297.9823266856		55		2.50E-118		19.0283209311		-8.026239029		-256.2199646321		-205.0164702468		-132.6924899795		8.45E-151

		73		180.6381971434		20.7818895533		1341.9099321554		69.2181104467		86.3154017462		34.9237798465		1297.9823266856		55		4.71E-31		12.0921315745		-14.8047393489		-180.2305637104		-129.0270693251		-56.7030890578		3.06E-56

		74		168.2714484394		11.0194854657		1885.6549921557		78.9805145343		86.3154017462		34.9237798465		1297.9823266856		55		2.07E-35		1.1493030396		30.5594544002		-180.0735539963		-128.870059611		-56.5460793437		2.42E-56

		75		57.8146396822		40.9301887869		910.0258191889		49.0698112131		86.3154017462		34.9237798465		1297.9823266856		55		0.6969985375		47.4958283676		-18.4665975403		-130.726		-79.5225056147		-7.1985253474		3.78E-21

		76		130.9435312709		0.8257193814		2813.5639142792		89.1742806186		86.3154017462		34.9237798465		1297.9823266856		55		6.97E-17		5.2506582513		4.6580045477		-300		-248.7965056147		-176.4725253474		9.59E-53

		77		121.3336588847		9.4597449896		2039.1563964408		80.5402550104		86.3154017462		34.9237798465		1297.9823266856		55		1.03E-06		26.7673323343		-12.588099177		-300		-248.7965056147		-176.4725253474		5.11E-44

		78		71.9242287219		11.3428079151		1908.938132459		78.6571920849		86.3154017462		34.9237798465		1297.9823266856		55		0.1607359852		7.3105042091		-9.3185122871		-172.7887094453		-121.58521506		-49.2612347927		1.01E-25

		79		216.0475177306		12.2598718757		1805.9687616323		77.7401281243		86.3154017462		34.9237798465		1297.9823266856		55		3.74E-85		3.4900471819		9.1383812475		-300		-248.7965056147		-176.4725253474		3.51E-120

		80		18.5425651223		22.3949817173		1356.5878361865		67.6050182827		86.3154017462		34.9237798465		1297.9823266856		55		5.26E-15		33.6926960741		-16.3150492809		-163.6235089728		-112.4200145875		-40.0960343202		1.08E-38

		81		287.2884329044		7.0403806097		2225.6480855652		82.9596193903		86.3154017462		34.9237798465		1297.9823266856		55		5.13E-149		5.8639840853		5.3583406237		-261.6474182895		-210.4439239042		-138.1199436369		9.07E-181

		82		89.9746948734		34.0990970066		1000.2108648522		55.9009029934		86.3154017462		34.9237798465		1297.9823266856		55		13.0178680378		7.7989008179		2.7172446152		-131.2137684348		-80.0102740495		-7.6862937822		6.85E-18

		83		151.6816710615		20.1893013643		1442.7698844888		69.8106986357		86.3154017462		34.9237798465		1297.9823266856		55		4.49E-14		22.6172442894		-10.0816132346		-175.5167610875		-124.3132667022		-51.9892864349		2.21E-38

		84		168.2714484394		11.0194854657		1885.6549921557		78.9805145343		86.3154017462		34.9237798465		1297.9823266856		55		2.07E-35		7.2811067322		-6.4962799072		-179.2538432764		-128.0503488911		-55.7263686238		5.76E-60

		85		307.3320375465		4.433872541		2452.5045247305		85.566127459		86.3154017462		34.9237798465		1297.9823266856		55		7.48E-149		16.5423173792		-6.215067478		-264.6038700231		-213.4003756378		-141.0763953705		3.84E-182

		86		102.2414757135		47.2457787028		801.8382371116		42.7542212972		86.3154017462		34.9237798465		1297.9823266856		55		4.5692880352		36.0619779267		-16.5732625881		-130.726		-79.5225056147		-7.1985253474		4.93E-20

		87		294.2824368443		28.5889644408		1160.8213451477		61.4110355592		86.3154017462		34.9237798465		1297.9823266856		55		2.58E-54		3.5283094203		7.7778665065		-172.9654966038		-121.7620022185		-49.4380219512		2.16E-76

		88		218.2124122031		8.9032826193		1987.5551031439		81.0967173807		86.3154017462		34.9237798465		1297.9823266856		55		2.78E-103		6.045004729		-0.9374617076		-300		-248.7965056147		-176.4725253474		2.12E-139

		89		85.4959912044		24.6309384808		1243.0034987013		65.3690615192		86.3154017462		34.9237798465		1297.9823266856		55		6.7875748711		9.5071762209		-2.596000899		-130.726		-79.5225056147		-7.1985253474		7.62E-19

		90		155.4147860001		15.4513656666		1581.2539993564		74.5486343334		86.3154017462		34.9237798465		1297.9823266856		55		1.23E-19		3.0996524405		14.2246866276		-178.4818619562		-127.2783675709		-54.9543873036		6.87E-42

		91		130.9435312709		0.8257193814		2813.5639142792		89.1742806186		86.3154017462		34.9237798465		1297.9823266856		55		6.97E-17		11.4939883435		-1.4793585022		-300		-248.7965056147		-176.4725253474		2.33E-53

		92		180.6381971434		20.7818895533		1341.9099321554		69.2181104467		86.3154017462		34.9237798465		1297.9823266856		55		4.71E-31		10.4762130733		-0.3836449618		-174.5953625296		-123.3918681443		-51.067887877		3.10E-54

		93		252.3961073766		55.6263497664		724.5411815559		34.3736502336		86.3154017462		34.9237798465		1297.9823266856		55		4.73E-21		19.9175036374		-10.1923790546		-162.2740437681		-111.0705493828		-38.7465691155		1.90E-43

		94		289.8400404817		20.8612727794		1415.4560290913		69.1387272206		86.3154017462		34.9237798465		1297.9823266856		55		1.46E-76		4.7209219184		7.6343132663		-178.0481274716		-126.8446330863		-54.520652819		2.47E-99

		95		134.6150964228		15.6606839893		1654.3277804225		74.3393160107		86.3154017462		34.9237798465		1297.9823266856		55		5.74E-09		24.1810000915		-11.6118809601		-176.2468009257		-125.0433065404		-52.7193262731		1.28E-33

		96		176.3311215721		0.1115130736		2793.7341641125		89.8884869264		86.3154017462		34.9237798465		1297.9823266856		55		3.63E-79		6.8862314184		5.1580022463		-360.2910203706		-309.0875259853		-236.763545718		5.32E-121

		97		65.1577358029		29.5423914001		1135.7378549259		60.4576085999		86.3154017462		34.9237798465		1297.9823266856		55		1.5092599978		14.0646788308		-4.000007531		-178.3157408282		-127.1122464428		-54.7882661756		2.56E-24

		98		42.7255975567		13.0845575285		1799.2564927373		76.9154424715		86.3154017462		34.9237798465		1297.9823266856		55		2.32E-08		13.0789538954		-5.7643814536		-181.2183568059		-130.0148624205		-57.6908821533		5.34E-33

		99		276.0887973644		15.362826178		1628.1773027219		74.637173822		86.3154017462		34.9237798465		1297.9823266856		55		7.65E-103		3.8261331659		0.2316338593		-179.1821350262		-127.9786406409		-55.6546603736		1.37E-126

		100		131.0378739777		2.596506053		2532.0139815721		87.403493947		86.3154017462		34.9237798465		1297.9823266856		55		2.66E-15		17.7566223428		-7.0073518254		-300		-248.7965056147		-176.4725253474		3.08E-52

		101		4.2602521875		24.0647513917		1297.597252068		65.9352486083		86.3154017462		34.9237798465		1297.9823266856		55		1.09E-21		29.2515199452		-12.9962778965		-178.2424793589		-127.0389849736		-54.7150047063		1.81E-46

		102		57.8146396822		40.9301887869		910.0258191889		49.0698112131		86.3154017462		34.9237798465		1297.9823266856		55		0.6969985375		22.6141228998		-10.0954321332		-131.9142978241		-80.7108034388		-8.3868231715		1.97E-20

		103		85.4959912044		24.6309384808		1243.0034987013		65.3690615192		86.3154017462		34.9237798465		1297.9823266856		55		6.7875748711		17.3828371942		-9.2786287324		-130.726		-79.5225056147		-7.1985253474		1.64E-19

		104		154.1880860139		6.4331844513		2276.0273929759		83.5668155487		86.3154017462		34.9237798465		1297.9823266856		55		1.62E-29		3.8745151213		3.7962821963		-299.4854690002		-248.2819746149		-175.9579943476		3.15E-65

		105		168.2714484394		11.0194854657		1885.6549921557		78.9805145343		86.3154017462		34.9237798465		1297.9823266856		55		2.07E-35		20.9465602251		-18.0423472289		-300		-248.7965056147		-176.4725253474		3.40E-73

		106		316.181025646		51.5646330482		782.6917551492		38.4353669518		86.3154017462		34.9237798465		1297.9823266856		55		1.43E-19		29.185788217		-13.1472002267		-165.7464641382		-114.5429697529		-42.2189894856		1.12E-42

		107		358.1831151605		33.0097887196		1053.7546585987		56.9902112804		86.3154017462		34.9237798465		1297.9823266856		55		3.96E-18		15.9522394329		-15.6833944305		-178.8408963565		-127.6374019712		-55.3134217039		4.69E-43

		108		131.0378739777		2.596506053		2532.0139815721		87.403493947		86.3154017462		34.9237798465		1297.9823266856		55		2.66E-15		8.8107589929		-2.6779122893		-300		-248.7965056147		-176.4725253474		8.34E-52

		109		85.4959912044		24.6309384808		1243.0034987013		65.3690615192		86.3154017462		34.9237798465		1297.9823266856		55		6.7875748711		18.421348148		-17.6036167606		-166.0467333591		-114.8432389737		-42.5192587064		7.06E-24

		110		52.6242710316		4.4907449408		2447.2558562237		85.5092550592		86.3154017462		34.9237798465		1297.9823266856		55		6.72E-08		11.0048679005		-22.9746328897		-300		-248.7965056147		-176.4725253474		2.11E-46

		111		357.3787841193		59.8160089086		718.0517379615		30.1839910914		86.3154017462		34.9237798465		1297.9823266856		55		2.84E-08		28.8983961361		-16.7344912679		-167.1597285213		-115.956234136		-43.6322538687		8.38E-32

		112		89.9746948734		34.0990970066		1000.2108648522		55.9009029934		86.3154017462		34.9237798465		1297.9823266856		55		13.0178680378		27.352394066		-26.0500347193		-169.0381280174		-117.834633632		-45.5106533648		1.50E-24

		113		273.0255845112		40.4176984922		890.0495257776		49.5823015078		86.3154017462		34.9237798465		1297.9823266856		55		2.45E-37		15.4388823028		-6.5493263808		-173.9892600674		-122.785765682		-50.4617854147		1.02E-60

		114		301.4299092725		6.4212820018		2277.0296942102		83.5787179982		86.3154017462		34.9237798465		1297.9823266856		55		9.77E-141		1.2958844478		26.7651439314		-300		-248.7965056147		-176.4725253474		3.33E-174

		115		312.3177730531		9.4138144548		2042.4913048068		80.5861855452		86.3154017462		34.9237798465		1297.9823266856		55		9.36E-109		14.5384491835		-19.4414097028		-300		-248.7965056147		-176.4725253474		9.51E-147

		116		131.0378739777		2.596506053		2532.0139815721		87.403493947		86.3154017462		34.9237798465		1297.9823266856		55		2.66E-15		7.3547429805		-16.8417837865		-300		-248.7965056147		-176.4725253474		3.20E-53

		117		209.3398190917		4.7382631191		2376.7610324498		85.2617368809		86.3154017462		34.9237798465		1297.9823266856		55		3.12E-114		11.1318046118		-8.8745878443		-300		-248.7965056147		-176.4725253474		2.67E-151

		118		288.0161717819		10.9009594891		1938.374200284		79.0990405109		86.3154017462		34.9237798465		1297.9823266856		55		5.33E-122		5.9001034625		4.5200300345		-284.896848966		-233.6933545807		-161.3693743134		4.85E-156

		119		154.1880860139		6.4331844513		2276.0273929759		83.5668155487		86.3154017462		34.9237798465		1297.9823266856		55		1.62E-29		9.1540301338		1.6650753205		-180.4652487195		-129.2617543342		-56.9377740669		1.54E-53

		120		92.3602399448		8.7615304978		2090.6943669889		81.2384695022		86.3154017462		34.9237798465		1297.9823266856		55		0.0088985259		15.2901741697		-5.0899438607		-178.9696488769		-127.7661544916		-55.4421742243		2.98E-27

		121		153.084032608		5.1567140418		2339.131221496		84.8432859582		86.3154017462		34.9237798465		1297.9823266856		55		1.57E-30		20.4763358194		-11.3919779219		-243.3380961288		-192.1346017434		-119.8106214762		3.61E-62

		122		132.2232495018		0.9620093641		2798.9134729558		89.0379906359		86.3154017462		34.9237798465		1297.9823266856		55		1.02E-17		5.3617509158		6.952800779		-300		-248.7965056147		-176.4725253474		2.42E-53

		123		174.6365266641		13.6786172562		1677.5064506961		76.3213827438		86.3154017462		34.9237798465		1297.9823266856		55		8.54E-37		24.5311087179		-22.4255645153		-300		-248.7965056147		-176.4725253474		6.47E-75

		124		49.7748337278		7.5399941465		2185.2909834888		82.4600058535		86.3154017462		34.9237798465		1297.9823266856		55		9.06E-08		14.7106758976		-15.988031177		-300		-248.7965056147		-176.4725253474		1.78E-45

		125		49.7748337278		7.5399941465		2185.2909834888		82.4600058535		86.3154017462		34.9237798465		1297.9823266856		55		9.06E-08		16.6412272933		-7.1652183846		-300		-248.7965056147		-176.4725253474		1.36E-44

		126		268.8993886173		20.5723172667		1388.7284373688		69.4276827333		86.3154017462		34.9237798465		1297.9823266856		55		3.53E-82		15.0517876733		-5.5466059283		-178.9401254889		-127.7366311036		-55.4126508363		2.43E-106

		127		132.2232495018		0.9620093641		2798.9134729558		89.0379906359		86.3154017462		34.9237798465		1297.9823266856		55		1.02E-17		13.7600833262		-5.3416538354		-300		-248.7965056147		-176.4725253474		1.42E-54

		128		56.3930646903		10.1736135295		1988.3101641448		79.8263864705		86.3154017462		34.9237798465		1297.9823266856		55		0.0001544976		17.8288096916		-7.5348410213		-300		-248.7965056147		-176.4725253474		2.57E-41

		129		90.2247016401		2.3532733898		2605.5153587618		87.6467266102		86.3154017462		34.9237798465		1297.9823266856		55		0.0857330348		13.8449231307		-4.3630699473		-292.4145407604		-241.2110463751		-168.8870661078		9.88E-38

		130		205.258934366		8.2778509469		2034.266234323		81.7221490531		86.3154017462		34.9237798465		1297.9823266856		55		6.57E-89		17.8816845103		-8.1336989953		-300		-248.7965056147		-176.4725253474		9.09E-126

		131		98.6745592153		12.5644882216		1787.1850716786		77.4355117784		86.3154017462		34.9237798465		1297.9823266856		55		0.0726839985		15.8632351458		-26.7223664532		-171.9408192845		-120.7373248991		-48.4133446319		1.15E-27

		132		289.8400404817		20.8612727794		1415.4560290913		69.1387272206		86.3154017462		34.9237798465		1297.9823266856		55		1.46E-76		5.8389960283		5.8593329357		-248.9749136951		-197.7714193098		-125.4474390425		1.33E-106

		133		71.868243429		1.5347044157		2738.2227251352		88.4652955843		86.3154017462		34.9237798465		1297.9823266856		55		0.0114328149		13.8054854832		-4.7500979892		-300		-248.7965056147		-176.4725253474		1.90E-39

		134		98.8440745616		16.7703392766		1597.7205197955		73.2296607234		86.3154017462		34.9237798465		1297.9823266856		55		0.3830278569		19.4675163589		-22.1623837745		-130.726		-79.5225056147		-7.1985253474		2.88E-22

		135		185.1785478994		8.4189449783		2116.6490260322		81.5810550217		86.3154017462		34.9237798465		1297.9823266856		55		9.00E-61		18.1256879008		-14.5589386028		-300		-248.7965056147		-176.4725253474		2.62E-98

		136		252.3961073766		55.6263497664		724.5411815559		34.3736502336		86.3154017462		34.9237798465		1297.9823266856		55		4.73E-21		30.5578104215		-13.6456112913		-170.6916876074		-119.488193222		-47.1642129548		1.24E-44

		137		71.868243429		1.5347044157		2738.2227251352		88.4652955843		86.3154017462		34.9237798465		1297.9823266856		55		0.0114328149		14.2465791393		-5.9654037403		-300		-248.7965056147		-176.4725253474		1.44E-39

		138		154.1880860139		6.4331844513		2276.0273929759		83.5668155487		86.3154017462		34.9237798465		1297.9823266856		55		1.62E-29		5.3616726237		6.9516715854		-178.2437641029		-127.0402697176		-54.7162894503		8.68E-53

		139		131.5877094725		0.0566149641		2849.1269673276		89.9433850359		86.3154017462		34.9237798465		1297.9823266856		55		3.54E-18		7.0080836334		3.6977109459		-300		-248.7965056147		-176.4725253474		3.81E-54

		140		268.8993886173		20.5723172667		1388.7284373688		69.4276827333		86.3154017462		34.9237798465		1297.9823266856		55		3.53E-82		18.2834763949		-35.5769922039		-245.7498574111		-194.5463630258		-122.2223827585		5.03E-116

		141		241.8975094102		81.4233337776		616.2874000656		8.5766662224		86.3154017462		34.9237798465		1297.9823266856		55		8.24E-08		47.2754174037		-18.5258927962		-172.4392185716		-121.2357241863		-48.911743919		6.47E-32

		142		71.5555192948		16.2143512911		1625.6683602263		73.7856487089		86.3154017462		34.9237798465		1297.9823266856		55		0.5481678333		28.3727127164		-18.4566846233		-300		-248.7965056147		-176.4725253474		1.10E-38

		143		130.9435312709		0.8257193814		2813.5639142792		89.1742806186		86.3154017462		34.9237798465		1297.9823266856		55		6.97E-17		9.4599323471		-1.407260507		-300		-248.7965056147		-176.4725253474		2.37E-53

		144		132.2232495018		0.9620093641		2798.9134729558		89.0379906359		86.3154017462		34.9237798465		1297.9823266856		55		1.02E-17		1.9617259906		14.7793883894		-300		-248.7965056147		-176.4725253474		1.46E-52

		145		251.1493945595		30.7794185488		1104.8952313405		59.2205814512		86.3154017462		34.9237798465		1297.9823266856		55		6.54E-52		22.4104536511		-12.3297252395		-177.255854064		-126.0523596786		-53.7283794114		2.20E-76

		146		82.2504743101		8.9158032082		2033.1809678455		81.0841967918		86.3154017462		34.9237798465		1297.9823266856		55		0.1627658213		24.2659006913		-12.7766265142		-300		-248.7965056147		-176.4725253474		7.74E-39

		147		288.0161717819		10.9009594891		1938.374200284		79.0990405109		86.3154017462		34.9237798465		1297.9823266856		55		5.33E-122		6.4342637598		1.6942390384		-300		-248.7965056147		-176.4725253474		7.81E-158

		148		163.7434957845		9.4489793073		1948.0205823196		80.5510206927		86.3154017462		34.9237798465		1297.9823266856		55		9.54E-34		14.0356314949		-3.8847131291		-165.346671516		-114.1431771306		-41.8191968634		1.12E-56

		149		85.0329547917		12.9520388705		1763.7222153849		77.0479611295		86.3154017462		34.9237798465		1297.9823266856		55		0.5337249397		27.128506765		-21.9688940097		-171.4183245824		-120.2148301971		-47.8908499298		2.93E-26

		150		153.084032608		5.1567140418		2339.131221496		84.8432859582		86.3154017462		34.9237798465		1297.9823266856		55		1.57E-30		16.6629206259		-7.4642994073		-176.9041252782		-125.7006308929		-53.3766506256		3.92E-55

		151		317.1806110677		21.8088742999		1378.5316174008		68.1911257001		86.3154017462		34.9237798465		1297.9823266856		55		2.77E-58		7.8916166223		3.3713685576		-300		-248.7965056147		-176.4725253474		1.18E-93

		152		49.7748337278		7.5399941465		2185.2909834888		82.4600058535		86.3154017462		34.9237798465		1297.9823266856		55		9.06E-08		23.5842705763		-15.701360719		-300		-248.7965056147		-176.4725253474		1.90E-45

		153		78.8547240126		0.0725818575		2847.3540160398		89.9274181425		86.3154017462		34.9237798465		1297.9823266856		55		0.1004860968		16.5331462406		-6.1583610626		-236.752226765		-185.5487323797		-113.2247521124		2.36E-32

		154		56.3930646903		10.1736135295		1988.3101641448		79.8263864705		86.3154017462		34.9237798465		1297.9823266856		55		0.0001544976		28.4884504419		-24.3069844886		-300		-248.7965056147		-176.4725253474		5.40E-43

		155		148.4048112937		35.9511142573		964.4883582907		54.0488857427		86.3154017462		34.9237798465		1297.9823266856		55		6.73E-07		72.5808077842		-33.0323300922		-130.726		-79.5225056147		-7.1985253474		1.13E-28

		156		357.3787841193		59.8160089086		718.0517379615		30.1839910914		86.3154017462		34.9237798465		1297.9823266856		55		2.84E-08		37.5237465523		-17.1406195177		-184.4692237961		-133.2657294108		-60.9417491435		1.42E-33

		157		273.0255845112		40.4176984922		890.0495257776		49.5823015078		86.3154017462		34.9237798465		1297.9823266856		55		2.45E-37		24.0334776607		-10.6474913231		-252.6906291551		-201.4871347698		-129.1631545025		5.35E-69

		158		42.7255975567		13.0845575285		1799.2564927373		76.9154424715		86.3154017462		34.9237798465		1297.9823266856		55		2.32E-08		28.7586241442		-21.6932972206		-300		-248.7965056147		-176.4725253474		1.81E-46

		159		357.3787841193		59.8160089086		718.0517379615		30.1839910914		86.3154017462		34.9237798465		1297.9823266856		55		2.84E-08		41.2270612849		-20.0842552297		-263.0537866692		-211.8502922839		-139.5263120166		9.97E-42

		160		184.5371302285		0.2287547677		2830.0710856921		89.7712452323		86.3154017462		34.9237798465		1297.9823266856		55		7.36E-95		19.6615289561		-18.9967928596		-300		-248.7965056147		-176.4725253474		4.32E-133

		161		90.0129802494		17.7615757235		1509.6144121926		72.2384242765		86.3154017462		34.9237798465		1297.9823266856		55		1.5930514738		46.5916963397		-38.2677102452		-180.2303146232		-129.0268202379		-56.7028399706		3.68E-28

		162		92.3602399448		8.7615304978		2090.6943669889		81.2384695022		86.3154017462		34.9237798465		1297.9823266856		55		0.0088985259		32.6336230151		-28.8421003568		-182.3521212925		-131.1486269072		-58.8246466399		5.76E-30

		163		85.4959912044		24.6309384808		1243.0034987013		65.3690615192		86.3154017462		34.9237798465		1297.9823266856		55		6.7875748711		54.7909637047		-19.8929409875		-183.4782887947		-132.2747944094		-59.9508141421		7.53E-26

		164		56.3930646903		10.1736135295		1988.3101641448		79.8263864705		86.3154017462		34.9237798465		1297.9823266856		55		0.0001544976		32.270358898		-15.6140623576		-300		-248.7965056147		-176.4725253474		4.00E-42

		165		358.1831151605		33.0097887196		1053.7546585987		56.9902112804		86.3154017462		34.9237798465		1297.9823266856		55		3.96E-18		26.7182197391		-12.2190746914		-300		-248.7965056147		-176.4725253474		7.98E-55






