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802.20 Evaluation Criteria 
1  Overview

1.1 Scope
This document describes the evaluation criteria used by the IEEE 802.20 Working Group [‎1] to evaluate different candidate air interface proposals for the IEEE 802.20 standard.  This document and the IEEE 802.20 requirements document [‎2] form the basis for decisions.  

Although the IEEE 802.20 standard defines operations at the Link and Physical layer of the ISO Model, many of the criteria in this document extend to other ISO layers.  The evaluation criteria based on other ISO layers are for information use only.  Informational areas of this document are used when other methods are insufficient to determine an alternative.
1.2 Purpose 
The purpose of this document is to establish performance criteria and a framework in which candidate IEEE 802.20 technology-proposals should be evaluated.
1.3 Organization of the Document

The organization of this document is depicted in the following block diagram. The evaluation task consists of two major activities, modeling and simulation. The entities that define the evaluation modeling are shown as functional blocks on the left hand side of the diagram. The corresponding section numbers are indicated within each block. The functional blocks on the right side of the diagram define the simulation activities. 
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Figure 1
Organization of the Evaluation Criteria Document
2  Link level and System Level Analysis

A great deal can be learned about an air interface by analyzing its fundamental performance in a so-called Link-level settings consisting of one base station and one mobile user station.  The analysis can provide information on the system’s fundamental performance metrics such as: noise-limited range, peak data rate, maximum throughput, etc. The actual performance, in real-world settings, where multiple base stations are deployed in a service area and in the presence of a large number of active mobile users, can only be evaluated in a System-level analysis.   The extension of the link-level analysis methods to a system-level analysis may start with adding multiple users in a single-cell setting. This technique is generally straightforward and provides a mechanism for initial understanding of the multiple-access characteristics of the system. Ultimately, however, quantifying the system level performance, although difficult, carries with it the reward of producing results that are more indicative of the system performance.

Since system level results vary considerably with different propagation and interference environments as well as with the number and distribution of users within the cells. In addition, a system-level analysis should typically evaluate the impact on performance of many other fixed and stochastic factors. It is, thus, important that the assumptions and parameters used in the analysis be reported carefully lest the quoted network-level performance be misleading.  
This document specifies detailed requirements for both the link-level and the system-level analyses.

3  Link level Modeling
Single user link-level analysis is an analysis of the performance of a single user terminal mobile station in an assumed propagation and interference environments. As discussed in section 2, this is an important performance assessment tool for understanding the air interface that yields important information about the system including:

· the effectiveness of link-adaptation and power control,

· the noise-limited range,

· the SNR requirements to support various classes of service,

· the   sensitivity to multipath and fading.

Again, it should be emphasized that due to the variability and complexity of the propagation environment and the inter-cell interference, a single-user link-level analysis cannot be directly extrapolated to a system-level to determine the actual system performance.  

3.1 Modeling assumptions

The performance of modulation and coding schemes is to be evaluated using all channel environments associated with the channel models described in this document. 

3.2 Performance metrics

FER vs. SINR is generated by the product of link-level simulations.  Systems with adaptive modulation and coding should produce a set of curves (one curve per modulation and coding class).  A second family of curves is the link-level throughput vs. SINR.  The link-level throughput is derived by using the FER as given in: 
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where “T” is the frame duration in seconds, and “n” is the number of information bits/frame supported by a modulation coding class.
4 Traffic Models for 802.20 System Simulations

4.1 Introduction

The Mobile Broadband Wireless Access (MBWA) systems will be designed to provide a broadband, IP-oriented connection to a wireless user that is comparable to wired broadband connections that are in use today. It is expected that there will be a mix of user applications, not unlike that of such wired systems. Further, the traffic characteristics and system requirements of the various applications can vary widely. The performance of such MBWA systems is thus very much dependant on the details of the applications and their traffic models. This is in contrast to cellular wireless voice systems where the performance studies focused on physical and link layer performance with a relatively simple traffic generation model. The purpose of this section is to provide detailed statistical traffic models that can be used as an input to generate packets in a simulation study of a MBWA system.

4.2 Context and Scope

4.2.1 User Device Scenarios – For Information Only
There can be various different user scenarios for MBWA systems, some of which we cannot foresee at this time. For purposes of illustration, we include some candidate scenarios to frame the context of our work. In all cases, the MBWA modem can either be built-in or supplied through a card or a peripheral device. 

a) Laptop user: The large and rich display capabilities can be expected to generate graphics-rich and multimedia-rich applications. In general, laptop users will provide the highest data volume demands due to the storage and battery capabilities of laptops. They can provide a full range of applications with perhaps less emphasis on voice and WAP applications. Except for special cases, they tend to be stationary during use.

b) PDA user: The display, battery, and storage capabilities are less than that of laptops, and so they are expected to have somewhat less traffic volume. They can be very portable. They are typically used for Web browsing, e-mail, synchronization, video, and voice applications. 

c) Smartphone user: These devices are very portable and very constrained display and storage capabilities. It is expected that they will be oriented towards voice, WAP, and light video. 

d)
Machine to machine (telematics, remote cameras etc.): These usage scenarios can have a wide range of characteristics. In some remote monitoring/control applications driven by specific events, the traffic is bursty. For remote surveillance using continuous video feeds, the traffic is more like streaming. This can be a potentially significant usage scenario for 802.20 systems, but the relevant traffic characteristics may not have received as much study as a applications with human users.

4.2.2 Basis for Traffic Models

Most traffic modeling work is based on measurements of real traffic, which are analyzed to generate usable statistical descriptions. These are typically used in computer simulations, but can also be used to generate packet traffic for a real system under test. Since MBWA is a future service that is similar to some existing wired systems, a lot of the basis of this section is the traffic modeling work done for wired systems. These provide a reasonable and realistic description of the potential user. Our approach is to use statistical models that can be used to generate a stream of packets that need to be transmitted over the system.

We realize that characteristics of user applications keep changing. At best, one can develop a reasonable consensus model that is useful for bringing some uniformity in comparisons of systems. In particular, it is known that user traffic patterns change as the network performance changes. Traffic modeling work has attempted to adjust to this trend. For example, some of the traffic models such as Web and FTP try to capture the essence of the user applications by describing the amount of data the user is trying to retrieve rather than specifying a packet stream. 

We specifically do not use the trace-based approach where a real recorded stream of packets is played back for simulation. While traces can capture sophisticated details, such traces have details that are often very dependant on the system from which they were recorded, and do not provide flexibility for computer simulation work.

4.2.3 Adaptive applications

Certain applications such as audio streaming sense the available bit rate of the channel and then adjust the amount of traffic that is transmitted. Certain multi-media sessions may employ content-adaptation of images or video based on network conditions. This directly changes the amount of data that is transmitted. The adaptive nature of applications can be incorporated into the traffic model. We do not perceive a strong need for the adaptive nature of an application to be incorporated as a dynamic feature of the traffic model. Such adaptive behavior can be addressed by using traffic models with different parameters and switching between them in an appropriate manner. Thus, adaptation of traffic characteristics based on network/device conditions is outside the scope of this modeling.

4.3 Traffic Models

This section describes the traffic models in detail. Sections ‎4.3.1 and ‎4.3.2 clarify some aspects of the modeling approach and the remaining sections provide detailed models for traffic type listed in Table 1. 


Table 1: Characteristics Traffic Types Used for Evaluating of 802.20 Proposals

	#
	Application
	Traffic
Category
	Mandatory/Optional

	1
	FTP
	Best-effort
	M

	2
	Web Browsing
	Interactive
	M

	3
	Video Streaming
	Streaming
	M

	4
	VoIP
	Real-time
	M

	5
	Gaming
	Interactive Real-time
	O


.
4.3.1 User/Traffic Modeling Approach

One of the objectives of a modeling and simulation exercise is to determine the number of users a MBWA system can support. The proposed approach here is to have traffic models for a user who is maintaining a session with transmission activity. These can be used to determine the number of such registered users that can be supported. This document does not address the arrival process of such registered users, i.e. it does not address the statistics of subscribers that register and become active.

Modeling of an aggregated load from a number of user nodes for background loading purposes may not be feasible for a wireless network. Such an abstraction is particularly difficult with adaptive antenna technologies and systems with complex channel dependencies. So, our traffic models apply to one user terminal. 

4.3.2 Packet Generation

In some of the traffic models, there is a statistical description of the workload or the content of the application rather than the actual packet stream. This is consistent with the state of the art in evaluation of multi-service data systems. For example, the Web browsing model describes the Web pages and the timing between the Web pages. Depending on the details of the underlying TCP model (e.g. MTU size, max receive window) and the HTTP protocol version (HTTP v1.0 versus HTTPv1.1 versus HTTPv2.0), the actual stream of packets will change. In some cases, as in the Voice models, the model may describe the packet stream more directly. 

4.3.3 Web Browsing

Web browsing is the dominant application for broadband data systems, and has been studied extensively. See references [‎7, ‎9,‎10,‎14] 
The parameters for the web browsing traffic are as follows:

SM: Size of the main object in a page

SE: Size of an embedded object in a page

Nd: Number of embedded objects in a page

Dpc: Reading time

Tp: Parsing time for the main page

Table 2 HTTP Traffic Model Parameters

	Component
	Distribution
	Parameters
	PDF

	Main object size (SM)
	Truncated Lognormal
	Mean = 10710 bytes
Std. dev. = 25032 bytes

Minimum = 100 bytes

Maximum = 2 Mbytes
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	Embedded object size (SE)
	Truncated Lognormal
	Mean = 7758 bytes
Std. dev. = 126168 bytes

Minimum = 50 bytes

Maximum = 2 Mbytes
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	Number of embedded objects per page (Nd)
	Truncated Pareto
	Mean = 5.64
Max. = 53
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Note: Subtract k from the generated random value to obtain Nd

	Reading time (Dpc)
	Exponential
	Mean = 30 sec
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	Parsing time (Tp)
	Exponential
	Mean = 0.13 sec
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Note: When generating a random sample from a truncated distribution, discard the random sample when it is outside the valid interval and regenerate another random sample.

4.3.4 FTP

In FTP applications, a session consists of a sequence of file transfers, separated by reading times.  The two main parameters of an FTP session are:
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 : the size of a file to be transferred
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: reading time, i.e., the time interval between end of download of the previous file and the user request for the next file.

The underlying transport protocol for FTP is TCP. The parameters for the FTP application session are described in Table 3.

Table 3 FTP Traffic Model Parameters
	Component
	Distribution


	Parameters


	PDF



	File size (S)
	Truncated Lognormal
	Mean = 2Mbytes

Std. Dev. = 0.722 Mbytes

Maximum = 5 Mbytes
	
[image: image5.wmf](

)

45

.

14

,

35

.

0

0

,

2

2

ln

2

exp

2

1

=

=

ú

ú

û

ù

ê

ê

ë

é

³

-

-

=

m

s

s

m

s

p

x

x

x

x

f



	Reading time (Dpc)
	Exponential
	Mean = 180 sec.
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4.3.5 Voice over IP (VoIP)
A VoIP call shall be assumed to be between one MBWA user (mobile station) and one wired user. In order to get an evaluation of the air interface the wireline and core network impairments are set to 0.

VoIP Traffic Source

The G.729A decoder shall be simulated with an assumed 4 byte IP header. Each packet produced by the G.729A vocoder shall be appended with a 4 byte header that accounts for UDP/IP overhead, after header compression.

Performance Metric

VoIP performance shall be compared on the basis of the cdf of the R values generated as a result of simulating voice traffic. R values with the corresponding impairment factors shall be obtained for the forward and reverse links.

The following metrics shall be evaluated for each VoIP user. 

1. Mean Delay (T​​​a): On the forward link, the delay is measured from the point the voice packet is generated at the wired origin point to the time it is delivered at the mobile station.  On the reverse link, the delay is measured from the point the voice packet is generated at the mobile station to the point it is delivered to the wired termination point.
2. Packet Loss Probability (Ppl, measured in percents): The packet loss probability is measured separately on the reverse and forward links.
The following set of formulas (as defined in G.107) shall be used to compute a R-factor as a function of the delay and packet loss probabilities.  Proposals with better R-factors shall be considered to have better performance.

RMBWA = 93.2 – Id – Ie-eff
The quantity Id is defined as given below

Id = Idd

For Ta ( 100 ms:
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Further, Ie-eff is defined as shown below, with Ie=11 and Bpl = 19% (note that Bpl is measured in percents based on random packet loss).
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The results shall include a histogram of R values for VoIP users in the system. Additionally, a histogram of packet delays may be included.
Explanation
ITU-T G.107 defines an objective model known as E-Model based on Network, Speech, Terminal/Device parameters to estimate/predict the perceived quality of VoIP session. The primary output of the E-Model is transmission rating factor R (Total Value Index) that can be mapped one-to-one to an estimated MOS.

The E-model defines 20 different parameters each with a default value and their ranges of values are defined. If all parameters are set to the default values, the calculation results in a very high quality with a rating factor of Rdefault = 93.2, which is also defined as the intrinsic quality of a voice call with a mouth-to-ear delay of 0 ms. The intrinsic quality of a packetized voice call transported without packet loss in the G.711 format corresponds to this Rdefault = 93.2. 

However, for MBWA system specific impairments such as Packet Loss, Delay etc considered, the effective R factor for such system needs to be estimated by incorporating equipment impairment factor, delay factor. The effective R factor is

RMBWA = 93.2 – Id – Ie-eff 
Here Id, the impairment factor representing all impairments due to delay of voice signals Talker Echo, Listener Echo and Idd, a loss of interactivity, represents the impairment caused by too-long absolute delay Ta, which occurs even with perfect echo canceling.  Here we assume perfect Jitter operation resulting no packet loss and additional delay introduced by jitter. 

The packet-loss dependent Effective Equipment Impairment Factor Ie-eff is derived using the codec specific value for the Equipment Impairment Factor at zero packet-loss Ie and the codec specific Packet-loss Robustness Factor Bpl
Ie represents the effect of degradation introduced by CODECs, Packet Loss. G.113 –Appendix (2002) provided provides parameters for use in calculating Ie from  CODEC type and Packet Loss rate. For a G.729 Codec Ie = 11, and  for random packet loss Bpl = 19.

4.3.6 The following section describes a model for streaming video traffic on the forward link.  Figure 2 describes Video streaming
the steady state of video streaming traffic from the network as seen by the base station.  Latency of starting up the call is not considered in this steady state model.
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Figure 2 Near Real-Time Video Traffic Model

A video streaming session is defined as the entire video and associated audio streaming call time, which is equal to the simulation time for this model.

Each frame of video data arrives at a regular interval T determined by the number of frames per second (fps).  Each frame is decomposed into a fixed number of slices, each transmitted as a single packet.  The size of these packets/slices is distributed as a truncated Pareto.  Encoding delay, Dc, at the video encoder introduces delay intervals between the packets of a frame.  These intervals are modeled by a truncated Pareto distribution. The parameter TB is the length (in seconds) of the de-jitter buffer window in the mobile station used to guarantee a continuous display of video streaming data.  This parameter is not relevant for generating the traffic distribution but is useful for identifying periods when the real-time constraint of this service is not met.  At the beginning of the simulation, it is assumed that the mobile station de-jitter buffer is full with (TB x source video data rate) bits of data.  Over the simulation time, data is “leaked” out of this buffer at the source video data rate and “filled” as forward link traffic reaches the mobile station.  As a performance criterion, the simulation shall record the length of time, if any, during which the de-jitter buffer runs dry.  
The de-jitter buffer window for the video streaming service is a maximum of 5 seconds.

Using a source rate of 64 kbps, the video traffic model parameters are defined Table 4.

Table 4 Near Real-Time Video Traffic Model Parameters
	Information types
	Inter-arrival time between the beginning of each frame
	Number of  packets (slices) in a frame
	Packet (slice) size
	Inter-arrival time between packets (slices) in a frame

	Distribution
	Deterministic

(Based on 10fps)
	Deterministic
	Truncated Pareto

(Mean= 50bytes, Max= 125bytes)
	Truncated Pareto

(Mean= 6ms, Max= 12.5ms)

	Distribution
Parameters
	100ms
	8
	K = 20bytes
( = 1.2
	K = 2.5ms
( = 1.2


4.3.7 Wireless Multi-Party Gaming Traffic

Wireless gaming is an important application that should be considered in 802.20 system evaluation. 
This section describes a model for mobile network gaming traffic on the forward link and reverse link.  This model is a combination of a standardized reverse link model (see cdma2000 Evaluation Methodology, C.P1002, Version 0.3, July 2004) and a forward link model developed from the research literature.

4.3.7.1 Reverse Link

Table 5 describes the parameters for the mobile network gaming traffic on the reverse link.

Table 5 Mobile Reverse Link network gaming traffic model parameters

	Component
	Distribution
	PDF and generation method

	Initial packet arrival
	Uniform (a=0, b=40ms)
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	Packet arrival
	Deterministic (40ms)
	

	Packet size
	Extreme (a=45 bytes, b = 5.7)
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Because packet size has to be integer number of bytes, the largest integer less than or equal to 
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 is used as the actual packet size.

	UDP header
	Deterministic (2 bytes)
	


This model uses Largest Extreme Value distribution for the packet size. For cellular system simulation, 2-byte UDP header (after header compression) should be added to the packet size 
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 is used as the actual packet size. To simulate the random timing relationship between client traffic packet arrival and reverse link frame boundary, the starting time of a network gaming mobile is uniformly distributed within [0, 40ms]. 

A maximum delay of 160ms is applied to all reverse link packets, i.e., a packet is dropped by the mobile station if any part of the packet have not started physical layer transmission, including HARQ operation, 160ms after entering the mobile station buffer.. A packet can start physical layer transmission at the 160ms time instant. Packet dropping should be the last operation of mobile station buffer management, if any, at any time instant. The packet delay of a dropped packet is counted as 180ms.

A mobile network gaming user is in outage if the average packet delay is greater than 60ms. The average delay is the average of the delay of all packets, including the delay of packets delivered and the delay of packets dropped.

4.3.7.2 Forward Link Model

Table 6 describes the parameters for the mobile network gaming traffic on the forward link.

Table 6 Forward Link network gaming traffic model parameters

	Component
	Distribution
	PDF and generation method

	Initial packet arrival
	Uniform (a=0, b=40ms)
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	Packet arrival
	Extreme (a=55, b=6)
	

	Packet size
	Extreme (a=120 bytes, b = 36)
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Because packet size has to be integer number of bytes, the largest integer less than or equal to 
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 is used as the actual packet size.

	UDP header
	Deterministic (2bytes)
	


This model uses Largest Extreme Value distribution for the packet size. For cellular system simulation, a 2-byte UDP header (after header compression) should be added to the packet size 
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. Because the packet size has to be an integer number of bytes, the largest integer less than or equal to 
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 is used as the actual packet size. To simulate the random timing relationship between client traffic packet arrival and reverse link frame boundary, the starting time of a network gaming mobile is uniformly distributed within [0, 40ms]. 

A maximum delay of 160ms is applied to all reverse link packets, i.e., a packet is dropped by the mobile station if any part of the packet have not started physical layer transmission, including HARQ operation, 160ms after entering the mobile station buffer.. A packet can start physical layer transmission at the 160ms time instant. Packet dropping should be the last operation of base station buffer management, if any, at any time instant. The packet delay of a dropped packet is counted as 180ms.

A mobile network gaming user is in outage if the average packet delay is greater than 60ms. The average delay is the average of the delay of all packets, including the delay of packets delivered and the delay of packets dropped.

4.3.8 Full buffers (Infinite backlog) model

In the full buffers (Infinite backlog) user traffic model, all the users in the system always have data to send or receive. In other words, there is always a constant amount of data that needs to be transferred, in contrast to bursts of data that follow an arrival process. This model allows the assessment of the spectral efficiency of the system independent of actual user traffic distribution type. 
4.4 Traffic Mix

A MBWA system is expected to support a mix of simultaneous traffic types. There can be different types of usage scenarios (multi-service v. single-type), different types of devices (laptops v. PDAs), different usage levels (intense v. light) and different delay/latency requirements (real-time v. best-effort). 

The previous sections are primarily concerned with the traffic models for each of the potential traffic types. As discussed in the previous section, these models are based on statistical analysis of measured traffic that yielded some invariant patterns that are not very dependant on the specific system. It is more difficult to describe a similar invariant mix of traffic types since these tend to depend more heavily on the type of system and the actual deployment mix of user device types. 

In the context of system performance evaluation, using traffic models, the specific traffic-mix should emphasize different aspects of the system performance, e.g. sustained throughput for file downloads v. faster response times for interactive applications.

A short list of representative applications and their corresponding percentage in a simulated system-wide traffic mix is shown in Table 7. 
For system level simulation purposes, “traffic mix” refers to the percentage of users in the system generating a particular type of traffic. In this context, each user is assumed to be generating only one type of traffic, recognizing that in an actual network a single user’s terminal could support multiple applications and generate several types of traffic simultaneously.



Table 7 Traffic mix: percentage of different Traffic Types

	Traffic Category
	Application
	Percentage ( % )
	Percentage with Gaming

	Best Effort
	FTP
	30    
	30

	Interactive
	Web browsing
	30    
	25

	Streaming
	Video streaming
	30    
	30

	Real-time
	VoIP
	10    
	10

	Interactive
	Gaming – (Optional)
	-
	5


5 System Level Modeling
In order to accurately model the traffic, physical and MAC layer dependencies between the uplink (UL) and the downlink (DL), the system simulations include both UL and the DL. 

5.1 Simulation Flow and User Loading
The system simulation flow is illustrated in Figure 3.  

The simulation shall obey the following rules: 

1. The system consists of 19 hexagonal cells (as shown in the Appendix B).  Each cell has three sectors.

2. Each mobile dropped corresponds to an active user session.  A session runs for the duration of the drop. Mobiles are randomly assigned channel models according to section 9.1.  Depending on the simulation, these may be in support of a desired channel model mix, or separate statistical realizations of a single type of channel model.

3. Users may be designated load type (full buffer and best effort) or probe type (users with specific QoS requirements).

4. The runs are done with an increment of two probe users per sector until a termination condition is met (see section 14).  By incrementing the number of probe users, system performance under a variety of traffic conditions is tested.  This method provides greater insight into performance than provided by a single traffic mix.  The process may be repeated for different kinds of probe users. 

5. Mobile stations are randomly dropped over the 57 sectors such that each sector has the required numbers of probe users (QoS users) and load users. Although users may be in regions supporting handoff (i.e. either soft-handoff or hard handoff depending on the technology), each user is assigned to only one sector for counting purposes. All sectors of the system shall continue accepting users until the desired fixed number of probe and load users per sector is achieved everywhere. Users dropped within 35 meters of a sector antenna shall be redropped. 

6. Fading signal and fading interference are computed from each mobile station into each sector, and from each sector to each mobile for each simulation interval.

7. The total simulation time per drop will be  5 minutes excluding any time required for initialization.

8. Packets are not blocked when they arrive into the system (i.e. queue depths are infinite).

9. Users with a required traffic class shall be modeled according to sections 4.3 and 4.4 . Start times for each traffic type for each user should be randomized as specified in the traffic model being simulated.

10. The ARQ process (if proposed) is modeled by explicitly rescheduling a packet as part of the current packet call after a specified ARQ feedback delay period. 

11. Results are collected from all cells according to the output matrix requirements.

12. All 57 sectors in the system shall be dynamically simulated.
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Figure 3 Simulation Flow Chart

5.2 Higher Layer Protocol Modeling

The analysis and modeling of the types of traffic discussed in section 4 of this document is based on the working assumption that the Network Layer protocol (layer 3) is IP and the Transport Layer (layer 4) protocols are TCP and UDP. Different applications use different higher layer protocols such as HTTP, RTP, DNS, Telnet, FTP, SMTP, etc. The extent of the modeling of such application protocols – as far as traffic packet generation is concerned - is defined in section 4. In the following sections we discuss TCP modeling in detail, primarily due to its major impact on system performance. 

5.2.1 TCP Model 

Many Internet applications including Web browsing and FTP use TCP as the transport protocol.  Therefore, a TCP model is introduced to more accurately represent the distribution of TCP packets from these applications. This section specifies separate, independent downlink and uplink TCP simulation models.
5.2.1.1 TCP Connection Set-up and Release Procedure

The TCP connection set-up and release protocols use a three-way handshake mechanism as described in Figure 4 and Figure 5. The connection set-up process is described below:

1. The transmitter sends a 40-byte SYNC control segment and wait for ACK from remote server.

2. The receiver, after receiving the SYNC packet, sends a 40-byte SYNC/ACK control segment.

3. The transmitter, after receiving the SYNC/ACK control segment starts TCP in slow-start mode (the ACK flag is set in the first TCP segment).
The procedure for releasing a TCP connection is as follows:

1. The transmitter sets the FIN flag in the last TCP segment sent.

2. The receiver, after receiving the last TCP segment with FIN flag set, sends a 40-byte FIN/ACK control segment.

3. The transmitter, after receiving the FIN/ACK segment, terminates the TCP session.
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Figure 4: TCP connection establishment and release for Uplink data transfer
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Figure 5: TCP connection establishment and release for Downlink data transfer

5.2.1.2 TCP slow start Model

The amount of outstanding data that can be sent without receiving an acknowledgement (ACK) is determined by the minimum of the congestion window size of the transmitter and the receiver window size.  After the connection establishment is completed, the transfer of data starts in slow-start mode with an initial congestion window size of 1 segment.  The congestion window increases by one segment for each ACK packet received by the sender regardless of whether the packet is correctly received or not, and regardless of whether the packet is out of order or not.  This results in exponential growth of the congestion window i.e. after n RTTs (Round Trip Times), the congestion window size is 2n. segments
5.2.1.2.1 UL (Uplink) slow start model

 This UL slow start process is illustrated in Figure 6. The round-trip time in Figure 6, (rt, consists of two components, see Table 8:

(rt  = (u + (l

where (u = the sum of the time taken by a TCP data segment to travel from the base station router to the server plus the time taken by an ACK packet to travel from the server to the client; (l = the transmission time of a TCP data segment over the access link from the client to the base station router. (u is further divided into two components; (2 = the time taken by a TCP data segment to travel from the base station router to the server plus the time taken by an ACK packet to travel from the server back to the base station router and (3 = the time taken by the ACK packet to travel from the base station router to the client.
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Figure 6: TCP Flow Control During Slow-Start; (l = Transmission Time over the Access Link (UL); (rt = Roundtrip Time

Table 8 Delay components in the TCP model for the UL upload traffic

	Delay component
	Symbol
	Value

	The transmission time of a TCP data segment over the access link from the client to the base station router. 
	1
	Determined by the access link throughput

	The sum of the time taken by a TCP data segment to travel from the base station router to the server and the time taken by an ACK packet to travel from the server to the base station router.
	2
	See ‎5.3.1

	The time taken by a TCP ACK packet to travel from the base station router to the client.
	3
	See ‎5.3.1


5.2.1.2.2 DL (Downlink) slow start model

This DL slow start process is illustrated in Figure 7. The round-trip time in Figure 7, (rt, consists of two components, see Table 9:

(rt  = (d + (4
where (d = the sum of the time taken by an ACK packet to travel from the client to the server and the time taken by a TCP data segment to travel from the server to the base station router; (4 = the transmission time of a TCP data segment over the access link from the base station router to the client. (d is further divided into two components; (5 = the time taken by a TCP ACK to travel from the base station router to the server plus the time taken by a TCP packet to travel from the server back to the base station router and (3 = the time taken by the TCP packet to travel from the base station router to the client.
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Figure 7 TCP Flow Control During Slow-Start; (l = Transmission Time over the DL; (rt = Roundtrip Time

Table 9 Delay components in the TCP model for the DL traffic

	Delay component
	Symbol
	Value

	The transmission time of a TCP data segment over the access link from the base station router to the client. 
	4
	Determined by the access link throughput

	The sum of the time taken by a TCP ACK to travel from the base station router to the server and the time taken by TCP data packet to travel from the server to the base station router.
	5
	See ‎5.3.1

	The time taken by a TCP ACK to travel from the client to the base station router. 
	6
	See ‎5.3.1


From Figure 6 and Figure 7, it can be observed that, during the slow-start process, for every ACK packet received by the sender two data segments are generated and sent back to back.  Thus, at the mobile station (base station), after a packet is successfully transmitted, two segments arrive back-to-back after an interval (u = (2 + (3 ( (d = (5 + (6).  Based on this observation, the packet arrival process at the mobile station for the upload of a file is shown in Figure 8.  It is described as follows:

1. Let S = size of the file in bytes. Compute the number of packets in the file, N = (S/(MTU-40)(. Let W = size of the initial congestion window of TCP. The MTU size is fixed at 1500 bytes

2. If N>W, then W packets are put into the queue for transmission; otherwise, all packets of the file are put into the queue for transmission in FIFO order. Let P=the number of packets remaining to be transmitted beside the W packets in the window. If P=0, go to step 6

3. Wait until a packet of the file in the queue is transmitted over the access link

4. Schedule arrival of next two packets (or the last packet if P=1) of the file after the packet is successfully ACKed.  If P=1, then P=0, else P=P-2

5. If P>0 go to step 3

6. End. 
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Figure 8 Packet Arrival Process at the mobile station (base station) for the upload (download) of a File Using TCP

5.3 Backhaul Network Modeling

5.3.1 Network Delay model

The one-way Internet packet delay is modeled using a shifted Gamma distribution [‎8] with the parameters shown in Table 10. The packet delay is independent from packet to packet.

Table 10 Parameters for the shifted Gamma Distribution

	
	

	Scale parameter ()
	1

	Shape parameter ()
	2.5

	Probability density function (PDF)
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((.) is the gamma function

	Mean
	

	Variance
	

	Shift
	See Table 11


Two values, 7.5ms and 107.5ms are used for the shift parameter in order to model the domestic routes and the International routes respectively.  The users’ routes are selected randomly at the time of drop with the distribution shown in Table 11.

Table 11 Shift parameter for the Domestic and International IP routes

	IP Route Type
	Percentage of users
	Shift parameter
	Mean one-way IP packet delay

	Domestic
	80%
	7.5ms
	10ms

	International
	20%
	107.5ms
	110ms


5.3.2 Network Loss model

The transmission of IP packets between the base station (server) and the server (base station) is assumed error free.

Table 12 Internet Loss Model

	IP packet error rate
	0% (lossless packet transmission)


5.4 Mobility Modeling for Signaling Robustness Evaluation
The system simulation defined elsewhere in the document deals with sector throughput, spectral efficiency, latency and fairness.  However, user experience in a MBWA system is also influenced by the performance of handoff and paging. The objective of this section is to propose methods to study the performance of handoff and paging.  Only handoff within the system is considered; inter-system and and inter-technology handoffs are not considered.
5.4.1 Performance Metrics
Wireless systems often divide operation in two states: a connected state and a power save state. The terminology Connected State and Power Save State in this section is meant as an example, and proposals are free to either select alternative terminology, or to select more or fewer operating states.  
Connected State: A terminal is said to be in connected state if it has an assigned traffic channel on both the uplink and the downlink. 

Power Save State: A terminal is said to be in Power Save State if it has no assigned traffic channel on the uplink and downlink (it may have common/broadcast channels on the downlink).  In this state the terminal can exchange data with a base station only by first transitioning to a Connected State
Proposals that have two operating states that are logically equivalent to a connected state and a power save state shall be evaluated based on the following mobility metrics.

Editor Note: Contributor requested to provide more detailed definitions.

· Connected State Handoff Metrics

· Outage period on uplink and downlink in case of handoff: The uplink outage period is the length of time during handoff when the terminal receives no new data. The downlink outage period is the length of time during handoff when the base station receives no new data.
· Probability of connection drop during handoff: A connection drop is defined to occur when the outage period on the uplink or downlink crosses a threshold. This probability can be computed from the cdf of the outage period.
· Power Save Mode Metrics

· Probability of missed pages due to base station reselection. Base station reselection is defined as the process where a mobile terminal changes the base station (or set of base stations) from which it monitors pages, or the base station to which it directs access attempts).

· Delay in transition to connected state upon base station reselection.  This delay corresponds to the extra time taken to acquire the signal and parameters of the newly selected base station.
· Average power consumption (duty cycle) in power save mode. The duty cycle in power save mode is defined as the fraction of time for which the receiver is on.
All other proposals (proposals with alternate definitions of operating states) shall define metrics that characterize performance under equivalent mobility situations.

The objective of the evaluation criteria in this section is not to obtain precise values for the metrics, but rather to obtain “ballpark” performance numbers that enable proponents to justify that their proposals have efficient support for mobility related performance. 

In order to permit evaluation of the mobility metrics, a candidate proposal shall include details about the signaling required to implement the following

· Connected state handoff

· Power save state base station reselection

· Page reception in power save mode

· System acquisition for transition from power save state to connected state

· General operation in power save state

The signaling details in a candidate proposal may be in the form of call flows or timing diagrams.  If signaling messages are used for any handoff or paging operation, the proposal shall specify the format of the message. 

The performance of signaling can be evaluated once an appropriate model for the event is available.  Each proposal shall provide a model that contains sufficient information to evaluate the performance metrics discussed in this section.

5.4.2 Proposal Requirements
In order to evaluate the metrics, a model for the signaling event needs to be developed. The nature of this model will depend on the candidate system. A few examples of event models are given here.

Example 1: Consider the case of handoff in connected state. A typical implementation for handoff from sector A to sector B (other implementations are allowed) has the following steps

1. Terminal measures strength in dBm (or C/I in dB) of sector B [time depends on measurement procedure and structure of pilots]

2. Terminal sends a Pilot Report to sector A [time calculated based on terminal position]

3. Sector A sets up resources on sector B [time depends on backbone as per Section 5.3. For simplicity, processing time at the sectors shall be ignored.]

4. Sector A sends Handoff Direction to terminal [time calculated based on terminal position]

5. Terminal establishes communication with sector B.

The first relevant performance metric in this case is the Probability of Connection Drop: This is the probability that step 4 above will fail (due to failure of one of the earlier events, or a failure in step 4 alone).  The second performance metric of interest is the handoff delay: delay between the time of degradation of the signal from sector A and the time communication with sector B is established.

Example2: Consider the case of page reception during mobility from sector A to sector B. A typical implementation has the following steps.

1. Terminal wakes up some time before paging slot

2. Terminal acquires beacon from sector A

3. Terminal detects low signal strength on sector A

4. Terminal acquires pilot from sector B

5. Terminal attempts to decode the paging channel from sector B

The relevant performance metric in this case is the probability that a page is missed because of delay in acquiring the paging channel from sector B.

5.4.3 System simulation with one mobile user

All terminals except one shall be fixed.  The mobility related performance metrics shall be computed only for this mobile terminal. 

Mobility Model: The movement of the single mobile terminal is constrained to one of the following paths.  More detailed and realistic mobility models may be considered in for later phases of evaluation.

1. Path 1: Move from A to B along line joining the cells

2. Path 2: Move from A to B with “around the corner” effect that causes rapid signal loss from A, signal gain to B. (built into the propagation model)

3. Path 3: Move along cell edge. This path is symmetric (the mid-point of Path 3 is on Path 1)
Cells A and B are two cells in the center of the simulation region (cells 1 and 2 of the cell layout in the appendix). Details about the paths are provided in Table 13
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Figure 9 Path of Mobile in models 1, 2 and 3

The propagation seen in each of the models is shown in the following figures.  The curved lines in the figures include shadow fading, while the straight lines include only path loss. Mobility models 1 and 3 are computed using the path loss and shadowing parameters defined in other parts of the document. Mobility model 2 assumes that there is a sudden propagation loss of EdgeLoss dB as the terminal moves across the cell boundary. This stringent model is useful to test the robustness of handoff signaling. 
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Figure 10 Propagation for Mobility Path 1
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Figure 11 Propagation for Mobility Path 2
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Figure 12 Propagation for Mobility Path 3

Table 13 Parameters for the Mobility Model

	Parameter Name
	Interpretation
	Value

	R
	Distance between A and B
	As in system sim.

	EdgeLoss
	Sudden propagation loss at cell edge
	3, 6, 9 dB

	V
	Mobile Speed
	3, 30, 120 kmph

	Dcorr
	Shadow Fading Corr. Distance
	30 m

	D0
	Distance of starting point from A in paths 1 and 2
 (same as distance of ending point from B)
	30 m

	D3
	Total distance covered by terminal in path 3
	Same as R


5.4.4 Simulation Procedure for Mobility: 
For parameters such as cell size, terminal density and channel models, the simulation follows the simulation methodology defined elsewhere in the document. 

For all channels relevant to the mobility scenario, a realistic channel load shall be simulated. For example,

1. Common channels (e.g. paging): If paging performance is being measured, and pages are carried on a separate channel (say a FDM channel), then all sectors shall be assumed to transmit at a certain paging rate. Thus pages from the sector of interest will be subject to realistic interference from other sectors. Further, if a proposal requires that the paging channel and some other channel (say pilot channel) are not orthogonal, then the other channel load must be simulated in association with the paging channel.

2. Unicast channels: For messages such as pilot reports and handoff direction, the message may experience interference from other sectors or users. To obtain a realistic model for this interference, all users in the system shall be modeled as full buffer users on both the uplink and downlink.

Depending on whether the channels being simulated used separate coding or modulation schemes, the simulation results may be based on separate link curve results for each separate channel (e.g., paging channel, pilot channel etc). 

Simulation Realizations and Averaging: The simulation shall construct realizations using the following rules

1. Each realization shall consist of independent positions and channels for the stationary terminals

2. Each realization shall consist of independent channel realizations along the mobile terminal’s path.

3. Internal random variables (if any) that govern any signaling event (such as exponential backoff) shall be drawn independently for each realization.

The performance metrics shall be obtained by averaging across each realization. 

Mobile Channel Modeling: The channel for the mobile terminal shall be modeled by adding a fast fading model on top of a first order auto-regressive shadow fading model along the mobile terminal’s path. The fast fading model shall use the mobile speed being studied. 

The correlation distance Dcorr shall be interpreted as follows. Let Za and Zb be the shadow fading in dB at points ‘a’ and ‘b’ along a linear mobile trajectory, such that ‘a’ is a meters and ‘b’ is b meters away from the starting point. Then

E[Za Zb] = E[Za Za] exp(-|a-b|/Dcorr)

Note that in the equation above Za and Zb are Gaussian random variables.

Results: Results shall be presented in the form of values of the Connected State Handoff Metrics, and the Power Save State metrics, as defined in the beginning of this section. Separate metric values shall be given for the paths 1, 2 and 3. Further, for path 3, results shall be given for all Edge Loss values given in Table 13.

5.5 Overhead Channels

Dynamical Simulation of the Forward Link Overhead Channels

Dynamically simulating the overhead channels is essential to capture the dynamic nature of these channels. The simulations shall be done as follows: 

1) The performance of the overhead channels shall be included in the system level simulation results (unless the overhead channel is taken into account as part of fixed overhead). (For example, if an overhead channel is time division multiplexed, and takes all the bandwidth, the percentage of time used translates into the same percentage decrease of throughput.)

2) There are two possible types of overhead channels depending on the proposal:  static and dynamic. A static overhead channel requires fixed base station power. A dynamic overhead channel requires dynamic base station power.

3) The link level performance should be evaluated off-line by using separate link-level simulations.  The performance is characterized by curves of detection, miss, false alarm, and error probability (as appropriate) versus Eb/No (or some similar metric depending on the interface between the link and system sims).

4) The system level simulations need not directly include the coding and decoding of overhead channels.  There are two aspects that are important for the system level simulation:  the required Ec/Ior (or some similar metric depending on the interface between the link and system sim) during the simulation interval, and demodulation performance (detection, miss, and error probability — whatever is appropriate).

5) For static overhead channels, the system simulation should compute the received Eb/No (or similar metric).

6) For dynamic overhead channels with open-loop control (if used), the simulations should take into account the estimate of the required forward link power that needed to be transmitted to the mobile station for the overhead channels.  During the reception of overhead information, the system simulation should compute the received Eb/No (or similar metric).

7) Once the received Eb/No (or similar metric) is obtained, then the various miss error events should be determined.  The impact of these events should then be modeled.   The false alarm events are evaluated in link-level simulation, and the simulation results shall be included in the evaluation report. The impact of false alarm, such as delay increases and throughput reductions for both the forward and reverse links, shall be appropriately taken into account in system-level simulation.

8) All overhead channels should be modeled or accounted for.

9) If a proposal adds messages to an existing channel (for example sending control on a data channel), the proponent shall justify that this can be done without creating undue loading on this channel. The system level and link level simulation required for this modified overhead channel as a result of the new messages shall be performed according to 3) and 4), respectively.

Reverse Link Modeling in Forward Link System Simulation

The proponents shall model feedback errors (e.g. power control, acknowledgements, rate indication, etc.) and measurements (e.g. C/I measurement). In addition to supplying the feedback error rate average and distribution, the measurement error model and selected parameters, the estimated power level required for the physical reverse link channels shall be supplied. 

Signaling Errors

Signaling errors shall be modeled and specified as in the following table.

Table 14 Signaling Errors
	Signaling Channel
	Errors
	Impact

	ACK/NACK channel

(if proposed)
	Misinterpretation, missed detection, or false detection of the ACK/NACK message
	Transmission (frame or encoder packet) error or duplicate transmission

	Explicit Rate Indication

(if proposed)
	Misinterpretation of rate
	One or more Transmission errors due to decoding at a different rate (modulation and coding scheme)

	User identification channel

(if proposed)
	A user tries to decode a transmission destined for another user; a user misses transmission destined to it.
	One or more Transmission errors due to HARQ/IR combining of wrong transmissions 

	Rate or C/I feedback channel 

(if proposed)
	Misinterpretation of rate or C/I 
	Potential transmission errors

	Transmit sector indication, transfer of H-ARQ states etc.

(if proposed)
	Misinterpretation of selected sector; misinterpretation of frames to be retransmitted.
	Transmission errors


Proponents shall quantify and justify the signaling errors and their impacts in the evaluation report.  

6 Approach for Technology Evaluation

The 802.20 evaluation report may be submitted as two separate reports. A summary of the items to be simulated and submitted in each report is defined in Table 15. The items marked with an ‘X’ are included in the corresponding report. 
The goals of the first report are, first, to achieve confidence that different simulation models are calibrated and, second, to present fundamental performance metrics for the physical and link layer of various proposals.

The system level calibration shall follow the procedures described in section ‎8.
Table 15 Evaluation Reports
	Items
	Evaluation Report 1
	Evaluation Report 2

	Link Level Simulation
	X
	

	Ssystem simulations with 19 tri-sector cells layout
	X
	X

	System Simulation calibration
	X
	-

	Applications
	Full Buffers
	X
	-

	
	Traffic Type Mix
	
	X

	Channel Models
	Suburban macro, 3 Km/h pedestrian B
, 100% (No channel mix)
	X
	X

	
	Suburban macro, 120Km/h Vehicular B, 100% (No channel mix)
	X
	X

	
	Link-level 250 Km/h suburban macro model and system level Channel Mix Models 
	
	X 

	Network delay and loss model
	
	X

	Mobility (i.e. Handoff) model
	
	X

	Overhead Channels model
	
	X 

	RF characteristics
	X
	

	Link Budget
	X
	-


7 Link-System Interface (LSI)

An interface between link and system simulations is required because the link and system simulations are performed separately (the simulation complexity would be very high if joint link and system simulations are required).  

Using the actual link curves is the default methodology for the link-system interface. The link curves can always be used.  A technology specific methodology can be used if provided with full verification subject to the satisfaction of the group.
The link level simulation is to produce the statistical profile of the packet error as function of the measured C/I as well as other system design parameters. It should be based on detailed modeling of the relevant components in the transmitter and receiver. 

The system level simulation is to capture the macroscopic statistical profile of the PHY, MAC and upper-layers performance for one cell or a cluster of cells. It should be based on the appropriate modeling as required by this document, and make use of the result produced by the link level simulation.

Because the foci of the link level simulation and the system level simulation are different, there is no need to repeat the same details in both simulation stages, so that the computer resource can be used effectively.  While the link level simulation has to capture the transceiver specific details, the system level simulator is allowed to use a macroscopic model of the transceiver to determine the measured C/I, in order to reduce unnecessary simulation work. The caveat of  such a model for the system level simulation is to consider the impact of certain details in the transceiver as noise sources, so that the computed C/I matches those used in the link level simulation. 
8 System Simulation Calibration
The purpose of system-level calibration is to ensure that, under a set of common assumptions and models, the simulator platforms that will be used by various proponents can produce results that are similar. The calibration procedures and metrics specified in this section are intended to be as technology-independent as possible.
Simulation assumptions:

The link budget in section 11 and the channel models adopted should be used in the calibration. 

8.1 Deterministic Calibration

The purpose of deterministic calibration is to assure that the basic configuration and layout of the simulation environment is coded in accordance with the evaluation criteria. The configuration of the simulation scenario is characterized by the following parameters:

· Base Station (BS) to BS distance: 2R=2.5 km

· Path loss model as specified in the channel model document for suburban macro 

· For the forward link, maximum C/I = 30 dB , where C/I is defined as the ratio of carrier traffic power to the total interference and noise power at the receiver

· Mobiles are put in deterministic locations in each sector. For instance, 3 mobiles in each sector, located at (-60, R/2), (0,R/2) and (60, R), respectively, where (theta, r) refers to the polar coordinate-system of the sector with the reference direction (theta=0) being the antenna main lobe direction and the maximum radius of the cell being (r=R). 

· A single antenna is used for BS and for MS, respectively.

Results of C/I for each mobile are recorded in a spreadsheet. Cells are numbered according to the following scheme: a=index of the cell (0,1,2…,18) ,b=index of the sector (0, 1, 2, numbered clockwise from the upward position),  c=index for location within the sector (0,1,2 in counter clock-wise, in case of 3 mobiles per sector)

8.2  Traffic Model Calibration
The traffic models shall be calibrated by plotting and comparing the CDF of packet sizes, inter-packet arrival times and related traffic model parameters.

9 Channel Modeling

The channel models, associated parameters and parameter values, used to describe channel environment to be used in performance evaluation simulations are described in the IEEE 802.20 Channel Models Document [‎18], which is incorporated herein by reference.

9.1 Channel Mix

At the link level, the channel models that have been defined in the channel model document [‎18] include the following non-spatial-varying parameters:

Case-I: Pedestrian A

· NLOS - speed: 3, 30, 120 km/h; 4 paths

Case-II: Vehicular A

· Speed: 30, 120, 250 km/h; 6 paths

Case-III: Pedestrian B

· Speed: 3, km/h; 6 paths

Case-IV: Vehicular B

· Speed: 30, 120, 250 km/h; 6 paths

In this set of link level channel models, the path delays and the relative path power are set to fixed values. 

In the phase I evaluation as described in Section ‎6, channel models for Case-III and IV have been adopted or speed at 3 km/h and 120 km/h respectively. The simplistic simulation scenario in phase I assumed all users in the 19 cells has the same channel model and speed. 

The following channel mix based on the link-level channel models with fixed path delays is considered. 
These two scenarios are suburban macro cell and urban micro cell which represent the two typical extremes of deployment environment. The assumptions on user speed distribution, quantized to 3, 30, 120 and 250 km/h, for each scenario are shown in Table 16.
The probability of users for each channel power delay profile corresponding to each of the above speeds is then equally distributed. 

Note that in the tables below, the percentage of users at 250 km/hr for the suburban macro cells and the percentage of users at 250 km/hr and 120 km/hr for the urban micro cell is set to zero. In a realistic scenario, this would be a very small percentage, but, in order to achieve statistically meaningful simulation results, they are set to zero in this table. 

However, in order to understand the system performance under these speeds, a separate set of link curves for the suburban macro cells at 250 km/hr and urban macro cells at 120 km/hr shall be provided.
	User speed (km/h)
	3
	30
	120
	250

	Suburban macro cell
	0.40
	0.36
	0.24
	0

	Urban micro cell
	0.58
	0.42
	0
	0


Table 16
Assumption on distribution of mobile user speed 
Scenario 1: Suburban Macro cells:
	Channel PDP Models
	I
	II
	III
	IV

	User speed (km/h)
	3
	30
	120
	30
	120
	250
	3
	30
	120
	250

	Probability
	0.20
	0.12
	0.08
	0.12
	0.08
	0.0
	0.20
	0.12
	0.08
	0.0


Scenario 2: Urban Micro cells:
	Channel PDP Models
	I
	II
	III
	IV

	User speed (km/h)
	3
	30
	120
	30
	120
	250
	3
	30
	120
	250

	Probability
	0.29
	0.14
	0
	0.14
	0
	0
	0.29
	0.14
	0
	0


10 RF Environment 
10.1 Radio Transceiver Characteristics
The RF environment for the EC model is defined by a set of RF parameters that should be considered as fixed constrains (that apply to all technologies) and by technology-specific performance specifications

Table 12 defines the transmitter and receiver parameters for the base station (BS) and the mobile station (MS) radios. Note that some parameters vary with channel bandwidth. Base values were chosen for a 1 MHz reference channel and adjustments were made for 1.25 MHz, 5MHz and 10 MHz channels. The adjustment for other channel bandwidths can be easily calculated by factoring the channel BW ratio to the 1 MHz channel.
10.1.1
Transmitter
For the evaluation purposes, the maximum total base station (BS) transmit power is specified here as peak power per 1 MHz and is +43 dBm/MHz. Likewise, the mobile station (MS) maximum transmit power shall be +27 dBm for all channel bandwidths.
For the evaluation purposes, the out-of-band emission limit (item 3 in table 12) shall be that which is specified for the block edge, by the FCC for the PCS band. The spectral shape of the transmitted modulated carrier is material to the evaluation criteria and shall be submitted. 

In the case of a multi-carrier technology, the transmit power is the total power of all carriers transmitted simultaneously and intended to be received by one receiver simultaneously. 

It shall be further required that in the evaluation criteria model, any band-edge guard bands that are used in order to meet the out of band emission limits shall be specified.. 

Note that when applying the FCC emission attenuation formula (see Table 12, item 3, where P is the transmit power in Watts), the maximum permissible out-of-band power is -13dBm for all transmit powers and all channel bandwidths. Also note that the resolution-bandwidth for out-of-band power measurements is 1 MHz.

10.1.2 Receiver
Noise Figure:

To achieve a fair performance comparison, different technologies should be constrained by similar environmental interference conditions and have identical receiver noise figure specifications. Thus, for the evaluation purposes it is required that all technology proposals use the same receiver noise figure (NF) specs: 10 dB for the MS and 5 dB for the BS.

Receiver Sensitivity:

The theoretical receiver sensitivity is expected to vary from one technology to another, but again, for the sake of fair comparison, it is required that the receiver sensitivity be specified for raw data bit error rate (BER) of 0.1%. 
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The receiver sensitivity (in dBm) shall be calculated using the following formula:  

ACLR, Selectivity and Blocking:

In addition to co-channel interference, the RF environment in which a receiver operates includes interference from adjacent and second-adjacent channels (of same or different technologies). The contribution of the latter signals to the overall C/N level can be calculated from the ACLR, Selectivity and Blocking specifications. The total interference power present in the wanted channel band consists of the aggregate interference power caused by co-channel, adjacent channel and second-adjacent channel signals. 

For the evaluation model purposes, items 4, 5, 9 and 10 in Table17 are the recommended values for ACLR and Selectivity. Individual proposals may specify different values and must commit their entire performance analysis and simulations to their chosen specifications. The Blocking signal levels are mandatory values.

The power level of interference from adjacent channels and from blocking signals shall be calculated by applying the ACLR and Selectivity figures from Table17 or from the individual proposal’s technical specifications. 

Note1: 
Typically the interference effect of a blocking signal is measured when the level of the wanted signal is 3 dB above receiver sensitivity (at BER 0.1%). When applying the blocking signal to the receiver input (in addition to the wanted signal) no change in the BER should be detected. 

Table17:  Evaluation Criteria RF Parameters

	#
	RF Parameter 
	Base Value
1 MHz Channel
	1.25 MH
Ch BW
	5 MHz
Ch BW
	10 MHz
Ch BW

	1
	Transmitter Power -- BS
	43 dBm/MHz
	+44 dBm
	+50 dBm
	+53 dBm

	2
	Transmitter Power -- MS
	27 dBm
	+27 dBm
	+27 dBm
	+27 dBm

	3
	Out of Band emission limits – BS and MS (emission measured in 1 MHz resolution bandwidth)
	Attenuation of the transmit power P by: 43 +10 log(P) dB
	-13 dBm  
	-13 dBm  
	-13 dBm  

	4*
	ACLR - Attenuation of emissions into an adjacent channel (same Ch BW) – BS
	45 dB
	39 dB
	45 dB
	48 dB

	5*
	ACLR - Attenuation of emissions into an adjacent channel (same Ch BW) – MS
	33 dB
	27 dB
	33 dB
	36 dB

	6
	Receiver noise figure -- BS
	5 dB
	5 dB
	5 dB
	5 dB

	7
	Receiver noise figure -- MS
	10 dB
	10 dB
	10 dB
	10 dB

	8
	Receiver reference sensitivity (to be proposed by each technology) 
	Specify at BER of 0.1%
	 value 1
(proposal specific)
	value 2
(proposal specific)
	value 3
(proposal specific)

	9*
	Receiver Selectivity -- BS
	63 dB
	63 dB
	63 dB
	63 dB

	10*
	Receiver Selectivity -- MS
	33 dB
	33 dB
	33 dB
	33 dB

	11[*]
	Receiver Blocking – BS
(level of same technology blocking signal at frequency offset of 2 times Channel BW)
	-40 dBm
	-40 dBm
	-40 dBm
	-40 dBm

	12[*]
	Receiver Blocking – MS
(level of same technology blocking signal at frequency offset of 2 times Channel BW)
	-56 dBm
	-56 dBm
	-56 dBm
	-56 dBm


* Recommended values. Proposals may choose (and commit to) different values.
11 Link Budget

The link budget template as adopted from ITU-R M.1225 with slight modifications is given in Table 18. Entries that have explicit numerical values in the table (such as power levels, cable losses, etc) shall be used by proponents in their respective system simulations. Proponents shall provide informative values for other entries in the table (such as diversity gain, soft handoff gain etc) as they pertain to their respective technology.

	id/ii
	Item
	Downlink
	Uplink

	
	Test environment
	Suburban/urban macro-cell, micro-cell, 
	Suburban/urban macro-cell, micro-cell, 

	
	Operating frequency
	1.9GHz
	1.9GHz

	
	Test service
	
	

	
	Multipath channel class
	Cases I-IV
	Cases I-IV

	ii/id
	(a0)
Average transmitter power per traffic channel

	dBm
	dBm

	id
	(a1)
Maximum  transmitter power per traffic channel
	dBm
	dBm

	id
	(a2)
Maximum total transmitter power


	43 dBm/MHz

	27dBm

	ii
	(b)
Cable, connector, and combiner losses (enumerate sources)
	3 dB
	0 dB

	
	Body Losses
	0 dB
	3 dB

	ii
	(c)
Transmitter antenna gain
	17 dBi
	0 dBi

	id
	(d1)
Transmitter e.i.r.p. per traffic channel  (a1 – b  c)
	dBm
	dBm

	id
	(d2)
Total transmitter e.i.r.p.  (a2 – b  c)
	57 dBm
	27 dBm

	
	Penetration Loss (Ref: 3GPP2)


	20 dB (Building)

10 dB (Vehicular)
	20 dB (Building)

10 dB (Vehicular)

	ii
	(e)
Receiver antenna gain
	0 dBi
	17 dBi

	ii
	(f)
Cable and connector losses
	0 dB
	3 dB

	
	Body Losses
	3 dB
	0 dB

	ii
	(g)
Receiver noise figure
	10 dB
	5 dB

	ii
	(h)
Thermal noise density

(H)
(linear units)
	–174 dBm/Hz

3.98  10–18 mW/Hz
	–174 dBm/Hz

3.98  10–18 mW/Hz

	id
	(i)
Receiver interference density (NOTE 1) 

(I)
(linear units)
	dBm/Hz

mW/Hz
	dBm/Hz

mW/Hz

	id
	(j)
Total effective noise plus interference density

 10 log (10((g  h)/10)  I)
	dBm/Hz
	dBm/Hz

	ii
	(k)
Information rate (10 log (Rb))
	dB(Hz)
	dB(Hz)

	id
	(l)
Required Eb/(N0  I0)
	dB
	dB

	id
	(m)
Receiver sensitivity = (j  k  l)
	
	

	id
	(n)
Hand-off gain
	dB
	dB

	id
	(o)
Explicit diversity gain 
	dB
	dB

	id
	(o)
Other gain
	dB
	dB

	id
	(p)
Log-normal fade margin 
	dB
	dB

	id
	(q)
Maximum path loss

 {d1 – m  (e – f)   o  n  o – p}
	dB
	dB

	id
	(r)
Maximum range 
	M
	m


Table 18:  Link Budget Template

Note: Peak power is equivalent to maximum power according to ITU ITURM1225, see A.3.2.2.1. For definition of maximum wer and average power refer to ITURM1225-9709  pp 30-31;i.e.

	NOTES to Table 18 above:


	NOTE 1 – Since the significance and method of calculating this value will vary from RTT to RTT, the proponent must give a detailed explanation of their method for calculating this value and its significance in determining capacity and coverage of the RTT. In particular, the proponent must state explicitly what frequency reuse ratio and traffic loading per sector are assumed in determining this quantity. Interference has to be evaluated for the specified low traffic level given for each test environment. 

The following sections provide descriptions of the individual link budget template items. Descriptions apply to both forward and reverse links unless specifically stated otherwise. For the forward link the base station is the transmitter and the mobile station the receiver. For the reverse link the mobile station is the transmitter and the base station the receiver. 
id:  Implementation dependent 

ii:   Implementation independent
(a0)
Average transmitter power per traffic channel (dBm) 

The average transmitter power per traffic channel is defined as the mean of the total transmitted power over an entire transmission cycle with maximum transmitted power when transmitting. 

(a1)
Maximum transmitter power per traffic channel (dBm) 

Maximum transmitter power per traffic channel is defined as the total power at the transmitter output for a single traffic channel. A traffic channel is defined as a communication path between a mobile station and a base station used for user and signalling traffic. The term traffic channel implies a forward traffic channel and reverse traffic channel pair. 

(a2)
Maximum total transmitter power (dBm) 

Maximum total transmit power is the aggregate maximum transmit power of all channels. 

(b)
Cable, connector, and combiner losses (transmitter) (dB) 

These are the combined losses of all transmission system components between the transmitter output and the antenna input (all losses in positive dB values). The value is fixed in the template. 

(c)
Transmitter antenna gain (dBi) 

Transmitter antenna gain is the maximum gain of the transmitter antenna in the horizontal plane (specified as dB relative to an isotropic radiator). The value is fixed in the template. 

(d1)
Transmitter e.i.r.p. per traffic channel (dBm) 

This is the summation of transmitter power output per traffic channel (dBm), transmission system losses (–dB), and the transmitter antenna gain (dBi), in the direction of maximum radiation.

d2)
Transmitter e.i.r.p. (dBm) 

This is the summation of the total transmitter power (dBm), transmission system losses (–dB), and the transmitter antenna gain (dBi). 

(e)
Receiver antenna gain (dBi) 
Receiver antenna gain is the maximum gain of the receiver antenna in the horizontal plane (specified as dB relative to an isotropic radiator). 

(f)
Cable, connector, and splitter losses (receiver) (dB) 
These are the combined losses of all transmission system components between the receiving antenna output and the receiver input (all losses in positive dB values). The value is fixed in the template. 

(g)
Receiver noise figure (dB) 

Receiver noise figure is the noise figure of the receiving system referenced to the receiver input. The value is fixed in the template. 

(h), (H)
Thermal noise density, N0 (dB(m/Hz)) 

Thermal noise density, N0, is defined as the noise power per Hertz at the receiver input. Note that (h) is logarithmic units and (H) is linear units. The value is fixed in the template.

	


(i), (I)
Receiver interference density  I0 (dBm/Hz)
Receiver interference density is the interference power per Hertz at the receiver front end. This is the in-band interference power divided by the system bandwidth. The in-band interference power consists of both co-channel interference as well as adjacent channel interference. Thus, the receiver and transmitter spectrum masks must be taken into account. Note that (i) is logarithmic units and (I) is linear units. Receiver interference density I0 for forward link is the interference power per Hertz at the mobile station receiver located at the edge of coverage, in an interior cell.
(j)
Total effective noise plus interference density (dBm/Hz)
Total effective noise plus interference density (dBm/Hz) is the logarithmic sum of the receiver noise density and the receiver noise figure and the arithmetic sum with the receiver interference density, i.e:
j    10 log (10((g  h)/10)  I)

(k)
Information rate (10 log Rb) (dB(Hz))
Information rate is the channel bit rate in (dB(Hz)); the choice of Rb must be consistent with the Eb assumptions.
(l)
Required Eb /(N0  I0) (dB)

The ratio between the received energy per information bit to the total effective noise and interference power density needed to satisfy the quality (BER) objectives specified in section 10.1.2 under condition of channel model cases I-IV. Power control should not exceed the ceiling established by the sum of the log-normal fade margin plus hand-off gain. Diversity gains included in the Eb /(N0  I0) requirement should be specified here to avoid double counting. The translation of the threshold error performance to Eb /(N0  I0) performance depends on the particular multipath conditions assumed.
(m)
Receiver sensitivity (j  k  l) (dBm)
This is the signal level needed at the receiver input that just satisfies the required Eb /(N0  I0).
(n)
Hand-off gain/loss (dB)
This is the gain/loss factor ( or –) brought by hand-off to maintain specified reliability at the boundary. Assume equal average loss to each of the two cells. The hand-off gain/loss shall be calculated for 50% shadowing correlation. The proponent must state explicitly the other assumptions made about hand-off in determining the hand-off gain.
(o)
Explicit diversity gain (dB)
This is the effective gain achieved using diversity techniques. It should be assumed that the correlation coefficient is zero between received paths. Note that the diversity gain should not be double counted. For example, if the diversity gain is included in the Eb /(N0  I0) specification, it should not be included here.
(o)
Other gain (dB)
An additional gain may be achieved due to future technologies. For instance, space diversity multiple access (SDMA) may provide an excess antenna gain. Assumptions made to derive this gain must be given by the proponent.
(p)
Log-normal fade margin (dB)

The log-normal fade margin is defined at the cell boundary for isolated cells. This is the margin required to provide a specified coverage availability over the individual cells.
(q)
Maximum path loss (dB)
This is the maximum loss that permits minimum RTT performance at the cell boundary:
Maximum path loss  d1 – m  (e – f)  o  o  n – p

(r)
Maximum range (km)
The maximum range is computed for each deployment scenario. Maximum range, Rmax, is given by the range associated with the maximum path loss. The equations to determine path loss are given in the 802.20 channel models document.
12 Equipment Characteristics

12.1 Antenna Characteristics

Each proposal will specify its antenna characteristics, e.g. antenna pattern, number of antennas, antenna array geometry (if applicable), orientation, number of sectors. 

12.2 Hardware Characteristics

The assumed hardware parameters of both the basestation and the user terminals are necessary to interpret the quoted results.  For example, differences in specification (both BS and UT) significantly affect performance results:

· maximum output power

· noise figures

· antenna gain, pattern, and height

· cable loss (if applicable).
A proposal shall include detailed information regarding the amplifier/s used in the simulation.  The information shall be sufficiently detailed such that the claimed simulation results can be verified by others and that the practicality of the proposed amplifier arrangement is justified. 
12.3 Deployment Characteristics

Information such as values of system-level parameters shall be provided to allow evaluation of the proposed technology in a typical deployment scenario. Relevant system-level parameters used for an 802.20 deployment include:

· number of carriers

· total spectral bandwidth

· system frequency allocation
· sectorization 

13 Output Metrics

In this section, statistics for quantifying the aspects of network-level performance for full buffer user traffic models are described.

13.1 User data rate CDF for a fixed specified load and basestation separation 
Figure 13 shows a qualitative example of a cumulative distribution function (CDF) of the distribution of downlink data rates
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 in the interior sectors of a network for a specified load/coverage operating point 
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where (by definition) the number of full buffer users per sector is (
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), and the (nearest neighbor) basestation separation is (
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). This distribution of data rates is taken on the ensemble of random placements of 
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full buffer active users in each sector of the network and all other stochastic input parameters.

Proponents shall provide at least one CDF of user data rates for a fixed load 
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and separation 
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 to be specified by the proponent. CDF plots of user data rates shall be provided for both uplink and downlink user data rates.
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Figure 13:  Service Distribution for a fixed load/coverage operating point

13.2 Aggregate Throughput vs Basestation Separation at Minimum Service Level

The downlink minimum service level at each load/coverage operating point, denoted 
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, is defined as the downlink per user data rate which is exceeded at least 80% of the time. .For example in Figure 13, 90% of the full buffer users will be served with a minimum service level of approximately 600 kbits/sec at the load/coverage operating point
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Proponents shall provide contour plots of constant downlink minimum service levels against full buffer users per sector versus basestation separation. 

Similarly the uplink minimum service level at each load/coverage operating point is defined as the uplink per user data rate which is exceeded at least 80% of the time.

Proponents shall provide contour plots of constant uplink minimum service levels against full buffer users per sector versus basestation separation. 

An example is shown in Figure 14. This example (produced for illustrative purposes), reveals the tradeoff between the basestation separation (
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) and the number of full buffer users per sector (
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). For example, to guarantee an expected minimum service rate of, say, 1024 kbits/sec across 90% of the sector area, few full buffer users (less than 5) can be supported per sector at the inter-base station separation of 6 km.  Conversely, many full buffer users per sector (more than 20) can be supported in the interference-limited case when the base stations are closely spaced.
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Figure 14: Contours of constant minimum service level

The downlink aggregate throughput per sector (
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) at each load/coverage operating point is the number of full buffer users per sector 
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multiplied by the mean user data rate of the pdf associated with cdf 
[image: image52.wmf])

,

(

S

N

D

u

.

The proponent shall provide a plot of the downlink aggregate throughput (
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) versus basestation separation for constant minimum service levels. As an example, the plot resembles Figure 14 with the vertical axis being aggregate throughput instead of number of users.

Similarly the proponent shall provide a plot of the uplink aggregate throughput (
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) versus basestation separation for constant minimum service levels.

13.3 Computing Spectral Efficiency

Consistent with the requirements of section 4.1.1 of the adopted 802.20 SRD (v14), the various spectral efficiency figures shall be computed, separately, for the Downlink (DL) and the Uplink (UL) as follows:

1. Use the simulation results to calculate the average throughput per sector, by dividing the aggregate throughput, across the 19-cell network, by 57. 

2. Divide the average throughput per sector by the spectrum block assignment size. 

The proponent shall provide plots of the downlink and uplink spectral efficiency versus base-station separation distance for constant minimum service levels.

14 Fairness Criteria

In the evaluation of spectral efficiency and in order to make a fair comparison of different proposals, it is important that all mobile users be provided with a minimal level of throughput.  The fairness for best effort traffic (HTTP, FTP and full buffers) is evaluated by determining the normalized cumulative distribution function (CDF) of the user throughput, which meets a predetermined function given in Table 19. For applications other than best effort, application specific outage criteria are applicable. 
Let Tput[k] be the throughput for user k.  The normalized throughput with respect to the average user throughput for user k, 
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The CDF of the normalized throughput with respect to the average user throughput is determined.  The CDF shall lie to the right of the curve given by the points in Table 19.
Table 19 Fairness Criterion CDF

	Normalized Throughput w.r.t average user throughput
	CDF

	0.1
	0.1

	0.2
	0.2

	0.5
	0.5


15 Simulation and evaluation of various block assignments 

A proposal should specify the channel spacing and justify the ability to support their specified number of carriers within the spectrum allocation specified. In this case, proposals with multiple carriers within the spectrum allocation used for the evaluation process have to validate that the number of carriers used within the allocation and the channel spacing do not cause a violation of the out-of-band emission limits.

A proposal shall include simulation results for at least one of the supported block assignment sizes as stated in the SRD. Simulations of proposals using different spectrum block assignment sizes may be compared by way of an analytical assessment of their performance in the block sizes that can be supported and are not simulated. 
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Appendix A: Definition of terms

Refer to the System Requirements Document [‎2]. 

Number of Active Users Per Cell 

For the purposes of this analysis, an active user is a terminal that is registered with a cell and is using or seeking to use air link resources to receive and/or transmit data within the simulation interval.  Evaluating service quality as a function of the well-defined concept of the number of active users per cell is a natural way of comparing how well disparate MBWA systems behave under increasing network load.

Inter-basestation separation

For the purposes of defining network load, it is natural to treat inter-basestation distance as a parameter.   Closely spaced deployments will stress the interference-limited performance of the network while widely spaced deployments will stress the range-limited performance.  In any case, users of an 802.20 system will likely experience different link quality at locations throughout the cell that depend both on the distance from the basestation and the inter-basestation separation.  Thus, we include inter-basestation separation in our definition of the load/coverage operating point.  

One-Way Internet packet delay

One-way Internet packet delay is defined as the time it takes for an IP packet to travel from the base station (server) to the server (base station).

System Spectral Efficiency

System Spectral Efficiency is defined in the context of a full block assignment deployment and is calculated as the average aggregate throughput per sector (in bps/sector), divided by the spectrum block assignment size (in Hz) (excluding all PHY/MAC layer overhead).
Appendix B: 19 Cell Wrap-Around Implementation

In order to allow for data collection in all cells within the hexagonal network, it is necessary to extend the network to a cluster of network consisting of 7 copies of the original hexagonal network, with the original hexagonal network in the middle while the other 6 copies are attached to it symmetrically on 6 sides, as shown in Figure 15.  The cluster can be thought of as 6 displacements of the original hexagon. There is a one-to-one mapping between cells/sectors of the center hexagon and cells/sectors of each copy, so that every cell in the extended network is identified with one of the cells in the central (original) hexagonal network. Those corresponding cells have thus the same antenna configuration, traffic, fading etc. except the location.  The correspondence of those cells/sectors is illustrated in Figure 15.

An example of the antenna orientations in case of a sectorized system is defined in Figure 15. The distance from any MS to any base station can be obtained from the following algorithm: Define a coordinate system such that the center of cell 1 is at (0,0).  The path distance and angle used to compute the path loss and antenna gain of a MS at (x,y) to a BS at (a,b) is the minimum of the following:
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where R is the radius of a circle which connects the six vertices of the hexagon.
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Figure 15: An example of the antenna orientations for a sectorized system to be used in the wrap-around simulation. The arrows in the Figure show the directions that the antennas are pointing.

Appendix C: Fixed user locations for system level calibration

In order to assure a fair and accurate comparison of technical proposals, it was proposed to calibrate the simulation tools, starting from a deterministic configuration [‎8.1]. For the deterministic simulation, it was proposed to use fixed but random dropped mobiles. An assignment to the author is to provide a list of such mobile locations. Locations for 10 mobiles per sector are generated for 19 cell sites, each with 3 sectors, and shown in the attached file below. The followings are some due explanations to the data.

C.1 
Cell/Sector Locations

The inter-cell distance is 2.5 km and the cells are located as shown in the Figure 16:
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Figure 16: Cell definition in the Cartesian Coordination System and the Numbering of Cells

The rules used for numbering the cells are the following, in the given order:

1. Sector-wise starting from the sector one, which is the center cell. The sector of cells is numbered counter-clock wise, where a sector of cells is defined as those cells that are confined within an area between two radiation lines from the original with an angle of 60 degree.
2. Row-wise from inner to outer rows within each sector
3. Cell-wise from right to left on each row of cells.
Each cell is divided into 3 sectors, characterized by the antenna direction of each sector. The number of sector is counter-clock wise with 0, 1 and 2, respectively, where the respective antenna direction is

0:  theta=0 degree,

1: theta=120 degree,

3: theta=240 degree,

where theta is the local polar angle of the cell. By this convention, the first sector of the center cell has the index   (0, 0), while the last sector has the index (18,2).  Mobiles are uniformly dropped in each sector, where an area around the cell center with radius 35 meters are excluded for mobiles. The unit of distance is meter.
C.2 
Location Data

The generated locations are shown in the attached spreadsheet, where the names have the following meaning:

bs.id=index of the base stations as given above

l.sc.id=local sector identifier=sector index as given above

g.sc.id=global sector identifier=3*bs.id+l.sc.id

l.ms.id=local mobile station identifier

bs.loc.x=x-coordinate in Cartesian Coordination System of base station 

bs.loc.y=y-coordinate in Cartesian Coordination System of base station 

ms.loc.x=x-coordinate in Cartesian Coordination System of mobile station 

ms.loc.y=y-coordinate in Cartesian Coordination System of base station 

Random locations of 10 mobiles per sector for 57 sectors can be found in the spreadsheet below:
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Figure 17: MS Locations
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Sensitivity = (-174.5 dBm) + NF (in dB) + 10 log (channel-BW in Hz) + C/N min for 0.1% BER).








� Link curves should be provided for the considered channel models
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		-1112.614163

		-840.160251

		-2233.504427

		-1079.843179

		-1884.855154

		-1446.393324

		-1208.849021

		-2160.521221

		-2025.044056

		-1793.286387

		-1331.543118

		-1769.345686

		-997.590574

		-1301.395312

		-825.759458

		-1213.766843

		-1457.43379

		-1317.429647

		-1249.757385

		-954.573857

		-1976.894611

		-1045.855841

		-1538.628286

		-1360.654818

		-1535.608888

		-2026.263433

		-1624.343851

		-1839.931624

		-1561.952054

		-3350.596488

		-2635.09201

		-1854.016039

		-3078.393846

		-2619.356265

		-2735.914634

		-2560.811369

		-2212.883461

		-2869.008491

		-2177.32803

		-2525.038584

		-2483.925416

		-2804.127171

		-2259.849394

		-2154.378914

		-2318.191341

		-2467.16227

		-2548.082483

		-2191.317471

		-2681.034688

		428.028115

		142.656367

		714.846534

		589.314576

		809.747492

		206.92721

		685.630929

		1108.208022

		369.595072

		835.442601

		-36.785073

		-176.778712

		-24.183009

		-3.202046

		-795.051444

		-247.240439

		-194.519729

		-220.641528

		6.640478

		81.081038

		-527.70019

		179.023104

		-498.509879

		-638.35211

		-292.567171

		-625.278439

		-443.176395

		-1168.621311

		-306.15667

		-1008.399447

		1381.114592

		1754.303953

		1802.558216

		1827.509349

		1147.516499

		1414.858784

		1730.011034

		1170.156626

		1661.284504

		1618.703875

		905.365474

		414.35225

		1107.619278

		-47.200952

		1309.678407

		1167.425883

		1363.692088

		1365.979216

		1016.235247

		1069.808249

		875.750866

		755.075979

		913.521395

		982.563388

		-23.339197

		214.12389

		1186.103255

		1040.28358

		389.160083

		1517.827611

		3102.936637

		2386.897567

		3212.811042

		2697.935129

		2657.23236

		2431.854986

		2899.072102

		2861.506099

		2867.926047

		2232.268294

		1460.845059

		2132.730752

		1365.471158

		1832.061961

		1400.742725

		2050.492288

		1445.352619

		2244.208933

		1734.037257

		2018.307473

		2413.001162

		2058.186853

		2116.957242

		1308.595523

		2657.268967

		1586.434631

		1736.918734

		2182.029646

		1853.401369

		1359.515429

		3841.353603

		3972.564063

		4205.839569

		4360.153698

		3412.213026

		3735.179531

		3799.089702

		3549.731218

		3663.104786

		3910.400085

		3273.242228

		2312.461645

		3191.982921

		3156.072827

		3199.668745

		3005.335302

		3270.718267

		3436.800322

		3108.550377

		3358.347464

		2697.950753

		3205.989552

		2954.705796

		3176.998902

		3080.935721

		3689.526829

		3060.946684

		3675.766249

		3492.249172

		2163.848873



ms.loc.y

-821.784207

-66.758047

359.548913

201.019497

-92.286992

533.283759

-473.952786

-449.126594

135.223145

524.284808

518.897566

447.736696

36.299385

350.072935

108.667695

781.385251

280.934912

587.471123

125.983804

68.566494

-1092.139334

-125.460365

-499.440547

-646.422413

-490.611572

-991.514885

-912.050937

-378.996647

-1032.665501

-345.002791

198.643112

-19.501975

107.675888

459.109638

-341.482325

123.584726

-32.912716

-138.144208

-352.503932

294.341086

754.037715

86.929378

890.107835

948.422011

274.992287

492.863636

510.433134

354.395094

210.559991

601.994956

-584.462011

-139.733634

-251.724476

-638.119068

-290.478888

-1143.720749

-879.946732

-976.892476

-675.119437

-18.985834

-720.449139

313.313131

-733.137564

-826.47483

-128.659659

-61.492345

35.872733

82.491566

119.139552

-101.486607

263.356312

727.147567

450.05681

687.845786

363.777028

51.995749

1202.126151

103.845291

5.926098

450.005998

-64.933887

-49.671823

-170.290111

-158.88622

-94.365877

-385.744116

-746.191486

-55.62938

-30.631719

-862.527327

1405.342748

2149.507703

1542.778657

2093.873256

1848.155855

1866.120245

2114.642657

1841.445298

1570.111642

1798.211942

2290.191265

2387.694734

2135.160994

2475.651533

2891.633649

1875.896385

2050.551776

2245.959391

2736.836836

2534.517491

1711.630876

1844.576269

967.123062

1367.545427

1142.328764

1780.96663

1325.243876

1592.113685

1723.774767

1621.711872

2053.787642

1966.285622

2146.100678

1607.425697

2231.832861

1952.78011

2758.131407

1205.544885

1949.975395

2364.949772

2687.499248

1926.380837

2276.231938

2336.593143

1878.421593

2288.921393

2542.937736

2176.874795

2378.856705

2406.51597

1081.411671

1830.324717

1766.38208

1175.879525

1367.278318

1754.14756

1301.78375

1844.306399

1765.283698

1858.959147

3861.472325

3864.882189

3777.061845

4547.034895

3679.139536

3847.739203

3334.268987

4356.078218

3750.580539

3832.233115

4476.294985

3795.926428

4492.827518

4824.110893

4658.444929

4076.81155

3788.017095

4669.642109

4259.265723

3854.039909

3544.271654

3718.220481

3582.31672

3457.580224

3391.746418

2680.271128

3612.489728

2864.089027

3724.442333

3506.142563

4214.174105

3857.199097

3762.607701

4298.697056

4285.700417

3902.431437

3627.861117

4116.545146

3075.999334

3846.24634

4579.005755

4001.650322

4391.331407

4794.840798

4307.421382

3848.42703

4061.063208

4187.513902

4021.271831

3758.613343

3633.944935

3646.199262

3577.692864

3265.840239

3730.678498

3636.226044

3677.893833

3259.651563

2950.935908

3472.569492

1402.461478

2212.301059

1452.207273

1634.44039

1660.153785

1604.599849

1117.58461

1327.270525

2254.224192

2272.909953

2900.51307

2547.042655

1886.707963

2600.858905

2090.701209

2395.884215

2594.101638

2157.395094

1923.137175

2098.506049

1488.926347

1382.765191

1363.533281

1121.123348

1341.108395

1780.676848

1141.110777

1444.733493

1556.691165

1172.934927

3808.05884

4200.239899

3626.596673

4525.374938

3837.383378

3867.088042

3167.888396

3576.775484

3066.986222

3993.578471

4583.673761

3823.465662

3813.862319

4782.684406

3959.474137

4234.055573

4883.175527

4856.408697

4030.248081

3981.600349

3594.952428

3490.732408

3557.500257

3081.732615

3560.506267

3663.719029

3731.614505

3149.590204

3673.298352

3287.607468

2614.565656

1427.452239

2167.85151

1799.774882

1487.431529

1714.36394

2202.366229

2246.138581

1823.054928

2022.886645

2282.960379

1963.427889

2456.018554

3059.138702

2351.976998

1983.801799

1943.497284

1994.345995

2299.802518

2683.087047

1207.995194

1758.334165

840.186353

1728.104415

985.001884

1649.315173

1809.41451

1301.768739

1281.577102

1428.109665

150.137663

214.312284

-123.390278

-14.45782

182.543615

-348.896157

-481.603238

274.141442

433.253656

-508.269415

347.419032

61.407681

1035.734292

259.949134

48.958216

204.577444

599.918937

539.260473

221.930903

968.026137

-271.089959

-454.12587

-378.706396

-184.054706

-105.302087

-767.830109

-293.235947

-377.554654

-811.278128

-106.101096

-771.091497

-302.52393

-376.485563

-567.17036

0.787308

-142.938942

-30.225016

509.811543

-22.404696

-275.120189

353.678066

679.258995

412.593391

234.293378

1086.709723

396.766505

654.619205

643.796515

849.234039

123.711483

-610.488153

-153.536134

-327.100475

-874.259399

-889.788049

-404.347997

-60.39055

-263.020323

-157.115645

-495.222659

-1986.977684

-1719.854186

-1832.096264

-2034.850899

-1708.965282

-1135.939202

-1928.85529

-1746.496097

-1827.333161

-1830.756346

-1185.694957

-1760.629216

-1872.952144

-1100.875676

-964.390607

-1269.237438

-1738.97205

-1853.666647

-1634.663209

-1070.624547

-2040.120316

-1926.251779

-2772.140012

-2359.795013

-3032.039149

-2194.58401

-2916.573007

-2581.915123

-2545.745886

-2529.564268

-2179.81737

-1826.99664

-2037.911024

-2065.701616

-2155.499089

-2310.666774

-2011.534712

-2682.323239

-2183.2559

-2817.492878

-1469.406036

-1717.860253

-1071.181555

-1438.174818

-1508.444413

-1197.330873

-713.665298

-1262.566838

-1700.696297

-1756.240242

-2725.359737

-2738.546449

-2064.128202

-2654.674259

-1921.452169

-2332.34769

-2899.489529

-2282.757037

-2682.424763

-2395.297027

-3949.183332

-4019.073014

-3398.924906

-3497.592034

-3838.611481

-4611.653023

-3965.30191

-4393.450436

-3724.040633

-3200.425812

-3478.433037

-3394.778227

-2854.21867

-3212.422355

-2925.663851

-2760.161312

-3491.987491

-3020.609443

-2827.185673

-3643.046859

-4383.979853

-3946.484358

-4426.871763

-3753.090933

-3894.874642

-3907.4835

-4181.37083

-4932.616637

-3963.16333

-4495.857004

-3513.497489

-3703.522597

-4252.61778

-3949.946891

-3570.794378

-3718.702519

-2976.712925

-4004.786395

-3873.741512

-3923.83162

-3233.447166

-3567.307142

-3643.023443

-3046.898981

-3308.810154

-3137.152628

-3709.389809

-2904.84857

-3451.297596

-3581.447501

-4845.288201

-4668.139902

-4232.54178

-4481.704598

-3833.711524

-4669.986429

-3772.340466

-3915.650954

-4367.1933

-4004.24355

-1379.93598

-2457.163979

-2762.594424

-2164.158466

-1777.568718

-2099.29703

-1773.51074

-1739.269891

-2169.466516

-1979.60754

-1413.556423

-1161.464896

-1594.739959

-1841.990619

-1409.146841

-1664.122007

-807.671114

-1317.220946

-1731.193119

-1771.366688

-3044.797603

-2099.607176

-1938.526797

-1957.699841

-2016.139045

-2272.908137

-2080.141404

-1895.936039

-2174.124928

-2668.641306

-4097.571632

-3939.210216

-4234.993375

-2861.473671

-3213.702575

-3867.235679

-3943.744561

-4550.095067

-2892.562892

-3694.725379

-3684.40872

-3063.44594

-3395.858617

-3473.263987

-3100.064157

-3710.477115

-3265.28366

-2644.090992

-3214.583625

-2556.560088

-4410.42861

-4922.428379

-3907.303258

-3888.316639

-4829.530458

-4046.805312

-4860.467711

-4767.879793

-4268.359504

-4438.015301

-1398.428002

-2626.766617

-1120.373429

-2278.837887

-1862.830244

-1736.078569

-1187.82874

-2185.352832

-1756.958444

-1586.218257

-812.998471

-1223.417717

-1431.645135

-1632.274215

-1870.053605

-902.138709

-1660.975534

-1323.980691

-1198.235209

-1350.001279

-2148.470622

-2480.547374

-2072.012601

-2199.918214

-1969.485297

-2981.9431

-2014.546397

-2830.378286

-2908.167001

-2319.54146



drop

		bs.id		l.sc.id		g.sc.id		l.ms.id		bs.loc.x		bs.loc.y		ms.loc.x		ms.loc.y

		0		0		0		0		0		0		923.185524		-821.784207

		0		0		0		1		0		0		1110.356483		-66.758047

		0		0		0		2		0		0		362.184192		359.548913

		0		0		0		3		0		0		129.483435		201.019497

		0		0		0		4		0		0		319.79249		-92.286992

		0		0		0		5		0		0		1054.627285		533.283759

		0		0		0		6		0		0		997.349403		-473.952786

		0		0		0		7		0		0		922.044809		-449.126594

		0		0		0		8		0		0		367.908729		135.223145

		0		0		0		9		0		0		641.612163		524.284808

		0		1		1		0		0		0		-62.663863		518.897566

		0		1		1		1		0		0		254.396154		447.736696

		0		1		1		2		0		0		-432.835243		36.299385

		0		1		1		3		0		0		-786.33079		350.072935

		0		1		1		4		0		0		-15.660471		108.667695

		0		1		1		5		0		0		-916.290501		781.385251

		0		1		1		6		0		0		-51.068423		280.934912

		0		1		1		7		0		0		-668.558612		587.471123

		0		1		1		8		0		0		-746.416057		125.983804

		0		1		1		9		0		0		-574.016221		68.566494

		0		2		2		0		0		0		-555.213771		-1092.139334

		0		2		2		1		0		0		-124.702842		-125.460365

		0		2		2		2		0		0		-76.54415		-499.440547

		0		2		2		3		0		0		-440.677948		-646.422413

		0		2		2		4		0		0		231.273485		-490.611572

		0		2		2		5		0		0		-544.938901		-991.514885

		0		2		2		6		0		0		-529.257907		-912.050937

		0		2		2		7		0		0		-873.750229		-378.996647

		0		2		2		8		0		0		-701.090251		-1032.665501

		0		2		2		9		0		0		-319.490561		-345.002791

		1		0		3		0		2165.063509		0		2813.238433		198.643112

		1		0		3		1		2165.063509		0		3113.95062		-19.501975

		1		0		3		2		2165.063509		0		2849.72353		107.675888

		1		0		3		3		2165.063509		0		2430.913702		459.109638

		1		0		3		4		2165.063509		0		3151.595971		-341.482325

		1		0		3		5		2165.063509		0		2382.451039		123.584726

		1		0		3		6		2165.063509		0		2755.977829		-32.912716

		1		0		3		7		2165.063509		0		2891.392072		-138.144208

		1		0		3		8		2165.063509		0		2433.837268		-352.503932

		1		0		3		9		2165.063509		0		2852.352951		294.341086

		1		1		4		0		2165.063509		0		1580.508016		754.037715

		1		1		4		1		2165.063509		0		1683.133173		86.929378

		1		1		4		2		2165.063509		0		1920.734418		890.107835

		1		1		4		3		2165.063509		0		2071.205439		948.422011

		1		1		4		4		2165.063509		0		1846.078966		274.992287

		1		1		4		5		2165.063509		0		1384.902239		492.863636

		1		1		4		6		2165.063509		0		1897.182739		510.433134

		1		1		4		7		2165.063509		0		2126.786453		354.395094

		1		1		4		8		2165.063509		0		1701.31029		210.559991

		1		1		4		9		2165.063509		0		2031.886157		601.994956

		1		2		5		0		2165.063509		0		1366.635403		-584.462011

		1		2		5		1		2165.063509		0		2030.457327		-139.733634

		1		2		5		2		2165.063509		0		1357.249517		-251.724476

		1		2		5		3		2165.063509		0		2335.385971		-638.119068

		1		2		5		4		2165.063509		0		1994.358999		-290.478888

		1		2		5		5		2165.063509		0		1878.936277		-1143.720749

		1		2		5		6		2165.063509		0		1888.375959		-879.946732

		1		2		5		7		2165.063509		0		2570.725582		-976.892476

		1		2		5		8		2165.063509		0		1630.826382		-675.119437

		1		2		5		9		2165.063509		0		1530.5625		-18.985834

		2		0		6		0		4330.127019		0		5094.739724		-720.449139

		2		0		6		1		4330.127019		0		5500.736844		313.313131

		2		0		6		2		4330.127019		0		4900.545964		-733.137564

		2		0		6		3		4330.127019		0		4829.238834		-826.47483

		2		0		6		4		4330.127019		0		5051.453914		-128.659659

		2		0		6		5		4330.127019		0		4923.893385		-61.492345

		2		0		6		6		4330.127019		0		4482.365022		35.872733

		2		0		6		7		4330.127019		0		4640.797862		82.491566

		2		0		6		8		4330.127019		0		4631.29561		119.139552

		2		0		6		9		4330.127019		0		4743.272841		-101.486607

		2		1		7		0		4330.127019		0		4082.053499		263.356312

		2		1		7		1		4330.127019		0		4476.014757		727.147567

		2		1		7		2		4330.127019		0		4523.35529		450.05681

		2		1		7		3		4330.127019		0		4210.849993		687.845786

		2		1		7		4		4330.127019		0		4183.233596		363.777028

		2		1		7		5		4330.127019		0		3753.109227		51.995749

		2		1		7		6		4330.127019		0		4529.8484		1202.126151

		2		1		7		7		4330.127019		0		4271.9683		103.845291

		2		1		7		8		4330.127019		0		4134.173333		5.926098

		2		1		7		9		4330.127019		0		4392.763699		450.005998

		2		2		8		0		4330.127019		0		3431.869741		-64.933887

		2		2		8		1		4330.127019		0		4258.63494		-49.671823

		2		2		8		2		4330.127019		0		3887.333225		-170.290111

		2		2		8		3		4330.127019		0		4421.684074		-158.88622

		2		2		8		4		4330.127019		0		4230.507274		-94.365877

		2		2		8		5		4330.127019		0		3703.76904		-385.744116

		2		2		8		6		4330.127019		0		3736.38448		-746.191486

		2		2		8		7		4330.127019		0		4054.883946		-55.62938

		2		2		8		8		4330.127019		0		3967.102359		-30.631719

		2		2		8		9		4330.127019		0		3429.084391		-862.527327

		3		0		9		0		3247.595264		1875		3645.094256		1405.342748

		3		0		9		1		3247.595264		1875		4336.808401		2149.507703

		3		0		9		2		3247.595264		1875		4019.37923		1542.778657

		3		0		9		3		3247.595264		1875		3404.078939		2093.873256

		3		0		9		4		3247.595264		1875		3427.725208		1848.155855

		3		0		9		5		3247.595264		1875		3565.054338		1866.120245

		3		0		9		6		3247.595264		1875		4432.714151		2114.642657

		3		0		9		7		3247.595264		1875		3478.522329		1841.445298

		3		0		9		8		3247.595264		1875		4209.648181		1570.111642

		3		0		9		9		3247.595264		1875		3459.692857		1798.211942

		3		1		10		0		3247.595264		1875		3469.45085		2290.191265

		3		1		10		1		3247.595264		1875		2964.364555		2387.694734

		3		1		10		2		3247.595264		1875		2968.015884		2135.160994

		3		1		10		3		3247.595264		1875		3481.187381		2475.651533

		3		1		10		4		3247.595264		1875		2810.534471		2891.633649

		3		1		10		5		3247.595264		1875		2078.927436		1875.896385

		3		1		10		6		3247.595264		1875		2549.237996		2050.551776

		3		1		10		7		3247.595264		1875		3379.65608		2245.959391

		3		1		10		8		3247.595264		1875		3250.776537		2736.836836

		3		1		10		9		3247.595264		1875		2866.963167		2534.517491

		3		2		11		0		3247.595264		1875		3341.304854		1711.630876

		3		2		11		1		3247.595264		1875		2940.518425		1844.576269

		3		2		11		2		3247.595264		1875		3028.162074		967.123062

		3		2		11		3		3247.595264		1875		2659.492247		1367.545427

		3		2		11		4		3247.595264		1875		2623.098318		1142.328764

		3		2		11		5		3247.595264		1875		3145.265385		1780.96663

		3		2		11		6		3247.595264		1875		3105.909513		1325.243876

		3		2		11		7		3247.595264		1875		3020.458669		1592.113685

		3		2		11		8		3247.595264		1875		3273.296302		1723.774767

		3		2		11		9		3247.595264		1875		2697.505717		1621.711872

		4		0		12		0		1082.531755		1875		1608.487893		2053.787642

		4		0		12		1		1082.531755		1875		1484.76086		1966.285622

		4		0		12		2		1082.531755		1875		1923.942713		2146.100678

		4		0		12		3		1082.531755		1875		1632.568833		1607.425697

		4		0		12		4		1082.531755		1875		1620.074892		2231.832861

		4		0		12		5		1082.531755		1875		1297.069578		1952.78011

		4		0		12		6		1082.531755		1875		1606.351768		2758.131407

		4		0		12		7		1082.531755		1875		1623.971306		1205.544885

		4		0		12		8		1082.531755		1875		1932.490727		1949.975395

		4		0		12		9		1082.531755		1875		1417.159066		2364.949772

		4		1		13		0		1082.531755		1875		853.014253		2687.499248

		4		1		13		1		1082.531755		1875		960.329343		1926.380837

		4		1		13		2		1082.531755		1875		915.571233		2276.231938

		4		1		13		3		1082.531755		1875		492.091658		2336.593143

		4		1		13		4		1082.531755		1875		295.314239		1878.421593

		4		1		13		5		1082.531755		1875		1285.963914		2288.921393

		4		1		13		6		1082.531755		1875		1442.190139		2542.937736

		4		1		13		7		1082.531755		1875		646.263956		2176.874795

		4		1		13		8		1082.531755		1875		598.775583		2378.856705

		4		1		13		9		1082.531755		1875		-20.360925		2406.51597

		4		2		14		0		1082.531755		1875		803.183869		1081.411671

		4		2		14		1		1082.531755		1875		936.50592		1830.324717

		4		2		14		2		1082.531755		1875		673.0974		1766.38208

		4		2		14		3		1082.531755		1875		539.834183		1175.879525

		4		2		14		4		1082.531755		1875		917.950382		1367.278318

		4		2		14		5		1082.531755		1875		976.757362		1754.14756

		4		2		14		6		1082.531755		1875		1013.382525		1301.78375

		4		2		14		7		1082.531755		1875		943.862546		1844.306399

		4		2		14		8		1082.531755		1875		1042.446662		1765.283698

		4		2		14		9		1082.531755		1875		803.060698		1858.959147

		5		0		15		0		2165.063509		3750		3125.09653		3861.472325

		5		0		15		1		2165.063509		3750		2369.753852		3864.882189

		5		0		15		2		2165.063509		3750		2209.863654		3777.061845

		5		0		15		3		2165.063509		3750		2636.921451		4547.034895

		5		0		15		4		2165.063509		3750		2577.892742		3679.139536

		5		0		15		5		2165.063509		3750		2285.947288		3847.739203

		5		0		15		6		2165.063509		3750		2952.167251		3334.268987

		5		0		15		7		2165.063509		3750		3106.941857		4356.078218

		5		0		15		8		2165.063509		3750		2684.068587		3750.580539

		5		0		15		9		2165.063509		3750		2419.564474		3832.233115

		5		1		16		0		2165.063509		3750		2569.846473		4476.294985

		5		1		16		1		2165.063509		3750		1860.691593		3795.926428

		5		1		16		2		2165.063509		3750		2263.960729		4492.827518

		5		1		16		3		2165.063509		3750		2057.172213		4824.110893

		5		1		16		4		2165.063509		3750		2439.299289		4658.444929

		5		1		16		5		2165.063509		3750		2071.09592		4076.81155

		5		1		16		6		2165.063509		3750		2159.547525		3788.017095

		5		1		16		7		2165.063509		3750		2276.033211		4669.642109

		5		1		16		8		2165.063509		3750		2403.461687		4259.265723

		5		1		16		9		2165.063509		3750		2154.995741		3854.039909

		5		2		17		0		2165.063509		3750		1222.487244		3544.271654

		5		2		17		1		2165.063509		3750		2119.323617		3718.220481

		5		2		17		2		2165.063509		3750		1952.456653		3582.31672

		5		2		17		3		2165.063509		3750		2043.535337		3457.580224

		5		2		17		4		2165.063509		3750		2084.438034		3391.746418

		5		2		17		5		2165.063509		3750		2502.440129		2680.271128

		5		2		17		6		2165.063509		3750		2198.713903		3612.489728

		5		2		17		7		2165.063509		3750		2549.385444		2864.089027

		5		2		17		8		2165.063509		3750		2056.211448		3724.442333

		5		2		17		9		2165.063509		3750		1109.183234		3506.142563

		6		0		18		0		0		3750		303.374836		4214.174105

		6		0		18		1		0		3750		128.26744		3857.199097

		6		0		18		2		0		3750		514.234946		3762.607701

		6		0		18		3		0		3750		529.47649		4298.697056

		6		0		18		4		0		3750		455.279119		4285.700417

		6		0		18		5		0		3750		654.384045		3902.431437

		6		0		18		6		0		3750		117.67964		3627.861117

		6		0		18		7		0		3750		713.408888		4116.545146

		6		0		18		8		0		3750		740.609354		3075.999334

		6		0		18		9		0		3750		263.83981		3846.24634

		6		1		19		0		0		3750		-435.882409		4579.005755

		6		1		19		1		0		3750		139.07303		4001.650322

		6		1		19		2		0		3750		94.203516		4391.331407

		6		1		19		3		0		3750		518.581071		4794.840798

		6		1		19		4		0		3750		161.644754		4307.421382

		6		1		19		5		0		3750		-510.480416		3848.42703

		6		1		19		6		0		3750		152.0415		4061.063208

		6		1		19		7		0		3750		-410.912372		4187.513902

		6		1		19		8		0		3750		-500.930225		4021.271831

		6		1		19		9		0		3750		-196.312185		3758.613343

		6		2		20		0		0		3750		-135.214197		3633.944935

		6		2		20		1		0		3750		-577.153186		3646.199262

		6		2		20		2		0		3750		-222.066819		3577.692864

		6		2		20		3		0		3750		-570.18093		3265.840239

		6		2		20		4		0		3750		-137.701019		3730.678498

		6		2		20		5		0		3750		-101.16971		3636.226044

		6		2		20		6		0		3750		-82.387495		3677.893833

		6		2		20		7		0		3750		-312.556257		3259.651563

		6		2		20		8		0		3750		203.353419		2950.935908

		6		2		20		9		0		3750		97.328492		3472.569492

		7		0		21		0		-1082.531755		1875		-218.731301		1402.461478

		7		0		21		1		-1082.531755		1875		-435.127703		2212.301059

		7		0		21		2		-1082.531755		1875		-769.885597		1452.207273

		7		0		21		3		-1082.531755		1875		-857.104449		1634.44039

		7		0		21		4		-1082.531755		1875		-882.332207		1660.153785

		7		0		21		5		-1082.531755		1875		-482.556068		1604.599849

		7		0		21		6		-1082.531755		1875		-112.609413		1117.58461

		7		0		21		7		-1082.531755		1875		-718.419777		1327.270525

		7		0		21		8		-1082.531755		1875		-820.638657		2254.224192

		7		0		21		9		-1082.531755		1875		-825.468175		2272.909953

		7		1		22		0		-1082.531755		1875		-1179.784436		2900.51307

		7		1		22		1		-1082.531755		1875		-1069.43941		2547.042655

		7		1		22		2		-1082.531755		1875		-1264.541823		1886.707963

		7		1		22		3		-1082.531755		1875		-1410.824545		2600.858905

		7		1		22		4		-1082.531755		1875		-1457.783303		2090.701209

		7		1		22		5		-1082.531755		1875		-1346.037503		2395.884215

		7		1		22		6		-1082.531755		1875		-692.056457		2594.101638

		7		1		22		7		-1082.531755		1875		-1085.496589		2157.395094

		7		1		22		8		-1082.531755		1875		-1151.466546		1923.137175

		7		1		22		9		-1082.531755		1875		-1951.886039		2098.506049

		7		2		23		0		-1082.531755		1875		-871.5481		1488.926347

		7		2		23		1		-1082.531755		1875		-1717.670542		1382.765191

		7		2		23		2		-1082.531755		1875		-2103.638469		1363.533281

		7		2		23		3		-1082.531755		1875		-823.83259		1121.123348

		7		2		23		4		-1082.531755		1875		-1112.328327		1341.108395

		7		2		23		5		-1082.531755		1875		-1352.486138		1780.676848

		7		2		23		6		-1082.531755		1875		-740.011343		1141.110777

		7		2		23		7		-1082.531755		1875		-1030.501527		1444.733493

		7		2		23		8		-1082.531755		1875		-1262.784197		1556.691165

		7		2		23		9		-1082.531755		1875		-1107.189186		1172.934927

		8		0		24		0		-2165.063509		3750		-1643.826446		3808.05884

		8		0		24		1		-2165.063509		3750		-1417.546143		4200.239899

		8		0		24		2		-2165.063509		3750		-1960.299804		3626.596673

		8		0		24		3		-2165.063509		3750		-1220.368387		4525.374938

		8		0		24		4		-2165.063509		3750		-1621.21807		3837.383378

		8		0		24		5		-2165.063509		3750		-1733.018118		3867.088042

		8		0		24		6		-2165.063509		3750		-1143.249089		3167.888396

		8		0		24		7		-2165.063509		3750		-1963.541866		3576.775484

		8		0		24		8		-2165.063509		3750		-1457.685529		3066.986222

		8		0		24		9		-2165.063509		3750		-1820.69728		3993.578471

		8		1		25		0		-2165.063509		3750		-2031.80828		4583.673761

		8		1		25		1		-2165.063509		3750		-2176.250761		3823.465662

		8		1		25		2		-2165.063509		3750		-2254.650531		3813.862319

		8		1		25		3		-2165.063509		3750		-2567.470403		4782.684406

		8		1		25		4		-2165.063509		3750		-2751.666903		3959.474137

		8		1		25		5		-2165.063509		3750		-3010.790837		4234.055573

		8		1		25		6		-2165.063509		3750		-2234.9201		4883.175527

		8		1		25		7		-2165.063509		3750		-1686.765874		4856.408697

		8		1		25		8		-2165.063509		3750		-2168.901577		4030.248081

		8		1		25		9		-2165.063509		3750		-2673.602506		3981.600349

		8		2		26		0		-2165.063509		3750		-2084.027544		3594.952428

		8		2		26		1		-2165.063509		3750		-2210.739512		3490.732408

		8		2		26		2		-2165.063509		3750		-2175.831635		3557.500257

		8		2		26		3		-2165.063509		3750		-2566.915484		3081.732615

		8		2		26		4		-2165.063509		3750		-2766.666955		3560.506267

		8		2		26		5		-2165.063509		3750		-2245.994729		3663.719029

		8		2		26		6		-2165.063509		3750		-2537.35525		3731.614505

		8		2		26		7		-2165.063509		3750		-2335.954612		3149.590204

		8		2		26		8		-2165.063509		3750		-2938.231357		3673.298352

		8		2		26		9		-2165.063509		3750		-1921.885843		3287.607468

		9		0		27		0		-3247.595264		1875		-2383.984525		2614.565656

		9		0		27		1		-3247.595264		1875		-2485.162396		1427.452239

		9		0		27		2		-3247.595264		1875		-2912.490533		2167.85151

		9		0		27		3		-3247.595264		1875		-2698.084564		1799.774882

		9		0		27		4		-3247.595264		1875		-2539.335125		1487.431529

		9		0		27		5		-3247.595264		1875		-2303.415404		1714.36394

		9		0		27		6		-3247.595264		1875		-2313.831571		2202.366229

		9		0		27		7		-3247.595264		1875		-2524.108882		2246.138581

		9		0		27		8		-3247.595264		1875		-2808.558795		1823.054928

		9		0		27		9		-3247.595264		1875		-3138.907394		2022.886645

		9		1		28		0		-3247.595264		1875		-4198.590812		2282.960379

		9		1		28		1		-3247.595264		1875		-3355.003938		1963.427889

		9		1		28		2		-3247.595264		1875		-3391.057287		2456.018554

		9		1		28		3		-3247.595264		1875		-3463.864919		3059.138702

		9		1		28		4		-3247.595264		1875		-3085.448541		2351.976998

		9		1		28		5		-3247.595264		1875		-3859.73963		1983.801799

		9		1		28		6		-3247.595264		1875		-3354.12603		1943.497284

		9		1		28		7		-3247.595264		1875		-3587.281676		1994.345995

		9		1		28		8		-3247.595264		1875		-3294.053733		2299.802518

		9		1		28		9		-3247.595264		1875		-2889.459848		2683.087047

		9		2		29		0		-3247.595264		1875		-2915.320793		1207.995194

		9		2		29		1		-3247.595264		1875		-3277.790207		1758.334165

		9		2		29		2		-3247.595264		1875		-3226.178401		840.186353

		9		2		29		3		-3247.595264		1875		-3217.243506		1728.104415

		9		2		29		4		-3247.595264		1875		-3971.318258		985.001884

		9		2		29		5		-3247.595264		1875		-4260.149469		1649.315173

		9		2		29		6		-3247.595264		1875		-3871.350226		1809.41451

		9		2		29		7		-3247.595264		1875		-3404.904298		1301.768739

		9		2		29		8		-3247.595264		1875		-3481.547771		1281.577102

		9		2		29		9		-3247.595264		1875		-3832.908106		1428.109665

		10		0		30		0		-2165.063509		0		-1992.953089		150.137663

		10		0		30		1		-2165.063509		0		-1745.24335		214.312284

		10		0		30		2		-2165.063509		0		-1118.162503		-123.390278

		10		0		30		3		-2165.063509		0		-977.752625		-14.45782

		10		0		30		4		-2165.063509		0		-1963.420831		182.543615

		10		0		30		5		-2165.063509		0		-1771.447858		-348.896157

		10		0		30		6		-2165.063509		0		-1637.764319		-481.603238

		10		0		30		7		-2165.063509		0		-1739.809802		274.141442

		10		0		30		8		-2165.063509		0		-1801.264836		433.253656

		10		0		30		9		-2165.063509		0		-1092.49608		-508.269415

		10		1		31		0		-2165.063509		0		-2361.185116		347.419032

		10		1		31		1		-2165.063509		0		-2697.937864		61.407681

		10		1		31		2		-2165.063509		0		-2081.285089		1035.734292

		10		1		31		3		-2165.063509		0		-2638.058175		259.949134

		10		1		31		4		-2165.063509		0		-2269.435046		48.958216

		10		1		31		5		-2165.063509		0		-2235.068737		204.577444

		10		1		31		6		-2165.063509		0		-2650.041878		599.918937

		10		1		31		7		-2165.063509		0		-2383.739857		539.260473

		10		1		31		8		-2165.063509		0		-2485.096865		221.930903

		10		1		31		9		-2165.063509		0		-2084.581702		968.026137

		10		2		32		0		-2165.063509		0		-2032.967771		-271.089959

		10		2		32		1		-2165.063509		0		-2394.979744		-454.12587

		10		2		32		2		-2165.063509		0		-2620.708647		-378.706396

		10		2		32		3		-2165.063509		0		-2512.431452		-184.054706

		10		2		32		4		-2165.063509		0		-3128.057082		-105.302087

		10		2		32		5		-2165.063509		0		-2017.079856		-767.830109

		10		2		32		6		-2165.063509		0		-2626.287734		-293.235947

		10		2		32		7		-2165.063509		0		-2402.679883		-377.554654

		10		2		32		8		-2165.063509		0		-2957.543243		-811.278128

		10		2		32		9		-2165.063509		0		-2293.152754		-106.101096

		11		0		33		0		-4330.127019		0		-3413.815695		-771.091497

		11		0		33		1		-4330.127019		0		-3754.510454		-302.52393

		11		0		33		2		-4330.127019		0		-3334.401427		-376.485563

		11		0		33		3		-4330.127019		0		-3843.966648		-567.17036

		11		0		33		4		-4330.127019		0		-4292.750136		0.787308

		11		0		33		5		-4330.127019		0		-3623.010033		-142.938942

		11		0		33		6		-4330.127019		0		-3524.242007		-30.225016

		11		0		33		7		-4330.127019		0		-3758.145554		509.811543

		11		0		33		8		-4330.127019		0		-4200.591844		-22.404696

		11		0		33		9		-4330.127019		0		-3354.345394		-275.120189

		11		1		34		0		-4330.127019		0		-5253.46945		353.678066

		11		1		34		1		-4330.127019		0		-4175.044907		679.258995

		11		1		34		2		-4330.127019		0		-5075.778804		412.593391

		11		1		34		3		-4330.127019		0		-4216.923458		234.293378

		11		1		34		4		-4330.127019		0		-4491.773875		1086.709723

		11		1		34		5		-4330.127019		0		-5160.870103		396.766505

		11		1		34		6		-4330.127019		0		-4864.11641		654.619205

		11		1		34		7		-4330.127019		0		-4732.266027		643.796515

		11		1		34		8		-4330.127019		0		-4425.695905		849.234039

		11		1		34		9		-4330.127019		0		-4490.769513		123.711483

		11		2		35		0		-4330.127019		0		-4026.250314		-610.488153

		11		2		35		1		-4330.127019		0		-4666.514337		-153.536134

		11		2		35		2		-4330.127019		0		-4248.884023		-327.100475

		11		2		35		3		-4330.127019		0		-4236.69032		-874.259399

		11		2		35		4		-4330.127019		0		-4287.738599		-889.788049

		11		2		35		5		-4330.127019		0		-4778.246755		-404.347997

		11		2		35		6		-4330.127019		0		-4630.211323		-60.39055

		11		2		35		7		-4330.127019		0		-4712.32723		-263.020323

		11		2		35		8		-4330.127019		0		-4296.289439		-157.115645

		11		2		35		9		-4330.127019		0		-4305.202574		-495.222659

		12		0		36		0		-3247.595264		-1875		-2455.620393		-1986.977684

		12		0		36		1		-3247.595264		-1875		-3007.065024		-1719.854186

		12		0		36		2		-3247.595264		-1875		-2666.234558		-1832.096264

		12		0		36		3		-3247.595264		-1875		-2395.272074		-2034.850899

		12		0		36		4		-3247.595264		-1875		-3114.813307		-1708.965282

		12		0		36		5		-3247.595264		-1875		-2678.15907		-1135.939202

		12		0		36		6		-3247.595264		-1875		-3048.166918		-1928.85529

		12		0		36		7		-3247.595264		-1875		-2400.903857		-1746.496097

		12		0		36		8		-3247.595264		-1875		-3198.221757		-1827.333161

		12		0		36		9		-3247.595264		-1875		-3162.463163		-1830.756346

		12		1		37		0		-3247.595264		-1875		-3919.380138		-1185.694957

		12		1		37		1		-3247.595264		-1875		-4193.263244		-1760.629216

		12		1		37		2		-3247.595264		-1875		-3289.279052		-1872.952144

		12		1		37		3		-3247.595264		-1875		-2956.91759		-1100.875676

		12		1		37		4		-3247.595264		-1875		-3833.532015		-964.390607

		12		1		37		5		-3247.595264		-1875		-3655.245283		-1269.237438

		12		1		37		6		-3247.595264		-1875		-3213.356894		-1738.97205

		12		1		37		7		-3247.595264		-1875		-3488.473456		-1853.666647

		12		1		37		8		-3247.595264		-1875		-3664.655357		-1634.663209

		12		1		37		9		-3247.595264		-1875		-3817.533322		-1070.624547

		12		2		38		0		-3247.595264		-1875		-3648.680558		-2040.120316

		12		2		38		1		-3247.595264		-1875		-3295.276618		-1926.251779

		12		2		38		2		-3247.595264		-1875		-3351.343572		-2772.140012

		12		2		38		3		-3247.595264		-1875		-2968.400666		-2359.795013

		12		2		38		4		-3247.595264		-1875		-3544.373675		-3032.039149

		12		2		38		5		-3247.595264		-1875		-3532.837269		-2194.58401

		12		2		38		6		-3247.595264		-1875		-2774.303644		-2916.573007

		12		2		38		7		-3247.595264		-1875		-2848.266259		-2581.915123

		12		2		38		8		-3247.595264		-1875		-3063.917575		-2545.745886

		12		2		38		9		-3247.595264		-1875		-2969.778431		-2529.564268

		13		0		39		0		-1082.531755		-1875		-649.947154		-2179.81737

		13		0		39		1		-1082.531755		-1875		-354.797172		-1826.99664

		13		0		39		2		-1082.531755		-1875		-932.756885		-2037.911024

		13		0		39		3		-1082.531755		-1875		-873.199023		-2065.701616

		13		0		39		4		-1082.531755		-1875		-540.775748		-2155.499089

		13		0		39		5		-1082.531755		-1875		-608.395946		-2310.666774

		13		0		39		6		-1082.531755		-1875		-810.189109		-2011.534712

		13		0		39		7		-1082.531755		-1875		-501.42722		-2682.323239

		13		0		39		8		-1082.531755		-1875		-731.252717		-2183.2559

		13		0		39		9		-1082.531755		-1875		-406.599424		-2817.492878

		13		1		40		0		-1082.531755		-1875		-1767.712333		-1469.406036

		13		1		40		1		-1082.531755		-1875		-1112.614163		-1717.860253

		13		1		40		2		-1082.531755		-1875		-840.160251		-1071.181555

		13		1		40		3		-1082.531755		-1875		-2233.504427		-1438.174818

		13		1		40		4		-1082.531755		-1875		-1079.843179		-1508.444413

		13		1		40		5		-1082.531755		-1875		-1884.855154		-1197.330873

		13		1		40		6		-1082.531755		-1875		-1446.393324		-713.665298

		13		1		40		7		-1082.531755		-1875		-1208.849021		-1262.566838

		13		1		40		8		-1082.531755		-1875		-2160.521221		-1700.696297

		13		1		40		9		-1082.531755		-1875		-2025.044056		-1756.240242

		13		2		41		0		-1082.531755		-1875		-1793.286387		-2725.359737

		13		2		41		1		-1082.531755		-1875		-1331.543118		-2738.546449

		13		2		41		2		-1082.531755		-1875		-1769.345686		-2064.128202

		13		2		41		3		-1082.531755		-1875		-997.590574		-2654.674259

		13		2		41		4		-1082.531755		-1875		-1301.395312		-1921.452169

		13		2		41		5		-1082.531755		-1875		-825.759458		-2332.34769

		13		2		41		6		-1082.531755		-1875		-1213.766843		-2899.489529

		13		2		41		7		-1082.531755		-1875		-1457.43379		-2282.757037

		13		2		41		8		-1082.531755		-1875		-1317.429647		-2682.424763

		13		2		41		9		-1082.531755		-1875		-1249.757385		-2395.297027

		14		0		42		0		-2165.063509		-3750		-954.573857		-3949.183332

		14		0		42		1		-2165.063509		-3750		-1976.894611		-4019.073014

		14		0		42		2		-2165.063509		-3750		-1045.855841		-3398.924906

		14		0		42		3		-2165.063509		-3750		-1538.628286		-3497.592034

		14		0		42		4		-2165.063509		-3750		-1360.654818		-3838.611481

		14		0		42		5		-2165.063509		-3750		-1535.608888		-4611.653023

		14		0		42		6		-2165.063509		-3750		-2026.263433		-3965.30191

		14		0		42		7		-2165.063509		-3750		-1624.343851		-4393.450436

		14		0		42		8		-2165.063509		-3750		-1839.931624		-3724.040633

		14		0		42		9		-2165.063509		-3750		-1561.952054		-3200.425812

		14		1		43		0		-2165.063509		-3750		-3350.596488		-3478.433037

		14		1		43		1		-2165.063509		-3750		-2635.09201		-3394.778227

		14		1		43		2		-2165.063509		-3750		-1854.016039		-2854.21867

		14		1		43		3		-2165.063509		-3750		-3078.393846		-3212.422355

		14		1		43		4		-2165.063509		-3750		-2619.356265		-2925.663851

		14		1		43		5		-2165.063509		-3750		-2735.914634		-2760.161312

		14		1		43		6		-2165.063509		-3750		-2560.811369		-3491.987491

		14		1		43		7		-2165.063509		-3750		-2212.883461		-3020.609443

		14		1		43		8		-2165.063509		-3750		-2869.008491		-2827.185673

		14		1		43		9		-2165.063509		-3750		-2177.32803		-3643.046859

		14		2		44		0		-2165.063509		-3750		-2525.038584		-4383.979853

		14		2		44		1		-2165.063509		-3750		-2483.925416		-3946.484358

		14		2		44		2		-2165.063509		-3750		-2804.127171		-4426.871763

		14		2		44		3		-2165.063509		-3750		-2259.849394		-3753.090933

		14		2		44		4		-2165.063509		-3750		-2154.378914		-3894.874642

		14		2		44		5		-2165.063509		-3750		-2318.191341		-3907.4835

		14		2		44		6		-2165.063509		-3750		-2467.16227		-4181.37083

		14		2		44		7		-2165.063509		-3750		-2548.082483		-4932.616637

		14		2		44		8		-2165.063509		-3750		-2191.317471		-3963.16333

		14		2		44		9		-2165.063509		-3750		-2681.034688		-4495.857004

		15		0		45		0		0		-3750		428.028115		-3513.497489

		15		0		45		1		0		-3750		142.656367		-3703.522597

		15		0		45		2		0		-3750		714.846534		-4252.61778

		15		0		45		3		0		-3750		589.314576		-3949.946891

		15		0		45		4		0		-3750		809.747492		-3570.794378

		15		0		45		5		0		-3750		206.92721		-3718.702519

		15		0		45		6		0		-3750		685.630929		-2976.712925

		15		0		45		7		0		-3750		1108.208022		-4004.786395

		15		0		45		8		0		-3750		369.595072		-3873.741512

		15		0		45		9		0		-3750		835.442601		-3923.83162

		15		1		46		0		0		-3750		-36.785073		-3233.447166

		15		1		46		1		0		-3750		-176.778712		-3567.307142

		15		1		46		2		0		-3750		-24.183009		-3643.023443

		15		1		46		3		0		-3750		-3.202046		-3046.898981

		15		1		46		4		0		-3750		-795.051444		-3308.810154

		15		1		46		5		0		-3750		-247.240439		-3137.152628

		15		1		46		6		0		-3750		-194.519729		-3709.389809

		15		1		46		7		0		-3750		-220.641528		-2904.84857

		15		1		46		8		0		-3750		6.640478		-3451.297596

		15		1		46		9		0		-3750		81.081038		-3581.447501

		15		2		47		0		0		-3750		-527.70019		-4845.288201

		15		2		47		1		0		-3750		179.023104		-4668.139902

		15		2		47		2		0		-3750		-498.509879		-4232.54178

		15		2		47		3		0		-3750		-638.35211		-4481.704598

		15		2		47		4		0		-3750		-292.567171		-3833.711524

		15		2		47		5		0		-3750		-625.278439		-4669.986429

		15		2		47		6		0		-3750		-443.176395		-3772.340466

		15		2		47		7		0		-3750		-1168.621311		-3915.650954

		15		2		47		8		0		-3750		-306.15667		-4367.1933

		15		2		47		9		0		-3750		-1008.399447		-4004.24355

		16		0		48		0		1082.531755		-1875		1381.114592		-1379.93598

		16		0		48		1		1082.531755		-1875		1754.303953		-2457.163979

		16		0		48		2		1082.531755		-1875		1802.558216		-2762.594424

		16		0		48		3		1082.531755		-1875		1827.509349		-2164.158466

		16		0		48		4		1082.531755		-1875		1147.516499		-1777.568718

		16		0		48		5		1082.531755		-1875		1414.858784		-2099.29703

		16		0		48		6		1082.531755		-1875		1730.011034		-1773.51074

		16		0		48		7		1082.531755		-1875		1170.156626		-1739.269891

		16		0		48		8		1082.531755		-1875		1661.284504		-2169.466516

		16		0		48		9		1082.531755		-1875		1618.703875		-1979.60754

		16		1		49		0		1082.531755		-1875		905.365474		-1413.556423

		16		1		49		1		1082.531755		-1875		414.35225		-1161.464896

		16		1		49		2		1082.531755		-1875		1107.619278		-1594.739959

		16		1		49		3		1082.531755		-1875		-47.200952		-1841.990619

		16		1		49		4		1082.531755		-1875		1309.678407		-1409.146841

		16		1		49		5		1082.531755		-1875		1167.425883		-1664.122007

		16		1		49		6		1082.531755		-1875		1363.692088		-807.671114

		16		1		49		7		1082.531755		-1875		1365.979216		-1317.220946

		16		1		49		8		1082.531755		-1875		1016.235247		-1731.193119

		16		1		49		9		1082.531755		-1875		1069.808249		-1771.366688

		16		2		50		0		1082.531755		-1875		875.750866		-3044.797603

		16		2		50		1		1082.531755		-1875		755.075979		-2099.607176

		16		2		50		2		1082.531755		-1875		913.521395		-1938.526797

		16		2		50		3		1082.531755		-1875		982.563388		-1957.699841

		16		2		50		4		1082.531755		-1875		-23.339197		-2016.139045

		16		2		50		5		1082.531755		-1875		214.12389		-2272.908137

		16		2		50		6		1082.531755		-1875		1186.103255		-2080.141404

		16		2		50		7		1082.531755		-1875		1040.28358		-1895.936039

		16		2		50		8		1082.531755		-1875		389.160083		-2174.124928

		16		2		50		9		1082.531755		-1875		1517.827611		-2668.641306

		17		0		51		0		2165.063509		-3750		3102.936637		-4097.571632

		17		0		51		1		2165.063509		-3750		2386.897567		-3939.210216

		17		0		51		2		2165.063509		-3750		3212.811042		-4234.993375

		17		0		51		3		2165.063509		-3750		2697.935129		-2861.473671

		17		0		51		4		2165.063509		-3750		2657.23236		-3213.702575

		17		0		51		5		2165.063509		-3750		2431.854986		-3867.235679

		17		0		51		6		2165.063509		-3750		2899.072102		-3943.744561

		17		0		51		7		2165.063509		-3750		2861.506099		-4550.095067

		17		0		51		8		2165.063509		-3750		2867.926047		-2892.562892

		17		0		51		9		2165.063509		-3750		2232.268294		-3694.725379

		17		1		52		0		2165.063509		-3750		1460.845059		-3684.40872

		17		1		52		1		2165.063509		-3750		2132.730752		-3063.44594

		17		1		52		2		2165.063509		-3750		1365.471158		-3395.858617

		17		1		52		3		2165.063509		-3750		1832.061961		-3473.263987

		17		1		52		4		2165.063509		-3750		1400.742725		-3100.064157

		17		1		52		5		2165.063509		-3750		2050.492288		-3710.477115

		17		1		52		6		2165.063509		-3750		1445.352619		-3265.28366

		17		1		52		7		2165.063509		-3750		2244.208933		-2644.090992

		17		1		52		8		2165.063509		-3750		1734.037257		-3214.583625

		17		1		52		9		2165.063509		-3750		2018.307473		-2556.560088

		17		2		53		0		2165.063509		-3750		2413.001162		-4410.42861

		17		2		53		1		2165.063509		-3750		2058.186853		-4922.428379

		17		2		53		2		2165.063509		-3750		2116.957242		-3907.303258

		17		2		53		3		2165.063509		-3750		1308.595523		-3888.316639

		17		2		53		4		2165.063509		-3750		2657.268967		-4829.530458

		17		2		53		5		2165.063509		-3750		1586.434631		-4046.805312

		17		2		53		6		2165.063509		-3750		1736.918734		-4860.467711

		17		2		53		7		2165.063509		-3750		2182.029646		-4767.879793

		17		2		53		8		2165.063509		-3750		1853.401369		-4268.359504

		17		2		53		9		2165.063509		-3750		1359.515429		-4438.015301

		18		0		54		0		3247.595264		-1875		3841.353603		-1398.428002

		18		0		54		1		3247.595264		-1875		3972.564063		-2626.766617

		18		0		54		2		3247.595264		-1875		4205.839569		-1120.373429

		18		0		54		3		3247.595264		-1875		4360.153698		-2278.837887

		18		0		54		4		3247.595264		-1875		3412.213026		-1862.830244

		18		0		54		5		3247.595264		-1875		3735.179531		-1736.078569

		18		0		54		6		3247.595264		-1875		3799.089702		-1187.82874

		18		0		54		7		3247.595264		-1875		3549.731218		-2185.352832

		18		0		54		8		3247.595264		-1875		3663.104786		-1756.958444

		18		0		54		9		3247.595264		-1875		3910.400085		-1586.218257

		18		1		55		0		3247.595264		-1875		3273.242228		-812.998471

		18		1		55		1		3247.595264		-1875		2312.461645		-1223.417717

		18		1		55		2		3247.595264		-1875		3191.982921		-1431.645135

		18		1		55		3		3247.595264		-1875		3156.072827		-1632.274215

		18		1		55		4		3247.595264		-1875		3199.668745		-1870.053605

		18		1		55		5		3247.595264		-1875		3005.335302		-902.138709

		18		1		55		6		3247.595264		-1875		3270.718267		-1660.975534

		18		1		55		7		3247.595264		-1875		3436.800322		-1323.980691

		18		1		55		8		3247.595264		-1875		3108.550377		-1198.235209

		18		1		55		9		3247.595264		-1875		3358.347464		-1350.001279

		18		2		56		0		3247.595264		-1875		2697.950753		-2148.470622

		18		2		56		1		3247.595264		-1875		3205.989552		-2480.547374

		18		2		56		2		3247.595264		-1875		2954.705796		-2072.012601

		18		2		56		3		3247.595264		-1875		3176.998902		-2199.918214

		18		2		56		4		3247.595264		-1875		3080.935721		-1969.485297

		18		2		56		5		3247.595264		-1875		3689.526829		-2981.9431

		18		2		56		6		3247.595264		-1875		3060.946684		-2014.546397

		18		2		56		7		3247.595264		-1875		3675.766249		-2830.378286

		18		2		56		8		3247.595264		-1875		3492.249172		-2908.167001

		18		2		56		9		3247.595264		-1875		2163.848873		-2319.54146
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		bs.id		l.sc.id		g.sc.id		l.ms.id		bs.loc.x		bs.loc.y		ms.loc.x		ms.loc.y

		0		0		0		0		0		0		923.185524		-821.784207

		0		0		0		1		0		0		1110.356483		-66.758047

		0		0		0		2		0		0		362.184192		359.548913

		0		0		0		3		0		0		129.483435		201.019497

		0		0		0		4		0		0		319.79249		-92.286992

		0		0		0		5		0		0		1054.627285		533.283759

		0		0		0		6		0		0		997.349403		-473.952786

		0		0		0		7		0		0		922.044809		-449.126594

		0		0		0		8		0		0		367.908729		135.223145

		0		0		0		9		0		0		641.612163		524.284808

		0		1		1		0		0		0		-62.663863		518.897566

		0		1		1		1		0		0		254.396154		447.736696

		0		1		1		2		0		0		-432.835243		36.299385

		0		1		1		3		0		0		-786.33079		350.072935

		0		1		1		4		0		0		-15.660471		108.667695

		0		1		1		5		0		0		-916.290501		781.385251

		0		1		1		6		0		0		-51.068423		280.934912

		0		1		1		7		0		0		-668.558612		587.471123

		0		1		1		8		0		0		-746.416057		125.983804

		0		1		1		9		0		0		-574.016221		68.566494

		0		2		2		0		0		0		-555.213771		-1092.139334

		0		2		2		1		0		0		-124.702842		-125.460365

		0		2		2		2		0		0		-76.54415		-499.440547

		0		2		2		3		0		0		-440.677948		-646.422413

		0		2		2		4		0		0		231.273485		-490.611572

		0		2		2		5		0		0		-544.938901		-991.514885

		0		2		2		6		0		0		-529.257907		-912.050937

		0		2		2		7		0		0		-873.750229		-378.996647

		0		2		2		8		0		0		-701.090251		-1032.665501

		0		2		2		9		0		0		-319.490561		-345.002791

		1		0		3		0		2165.063509		0		2813.238433		198.643112

		1		0		3		1		2165.063509		0		3113.95062		-19.501975

		1		0		3		2		2165.063509		0		2849.72353		107.675888

		1		0		3		3		2165.063509		0		2430.913702		459.109638

		1		0		3		4		2165.063509		0		3151.595971		-341.482325

		1		0		3		5		2165.063509		0		2382.451039		123.584726

		1		0		3		6		2165.063509		0		2755.977829		-32.912716

		1		0		3		7		2165.063509		0		2891.392072		-138.144208

		1		0		3		8		2165.063509		0		2433.837268		-352.503932

		1		0		3		9		2165.063509		0		2852.352951		294.341086

		1		1		4		0		2165.063509		0		1580.508016		754.037715

		1		1		4		1		2165.063509		0		1683.133173		86.929378

		1		1		4		2		2165.063509		0		1920.734418		890.107835

		1		1		4		3		2165.063509		0		2071.205439		948.422011

		1		1		4		4		2165.063509		0		1846.078966		274.992287

		1		1		4		5		2165.063509		0		1384.902239		492.863636

		1		1		4		6		2165.063509		0		1897.182739		510.433134

		1		1		4		7		2165.063509		0		2126.786453		354.395094

		1		1		4		8		2165.063509		0		1701.31029		210.559991

		1		1		4		9		2165.063509		0		2031.886157		601.994956

		1		2		5		0		2165.063509		0		1366.635403		-584.462011

		1		2		5		1		2165.063509		0		2030.457327		-139.733634

		1		2		5		2		2165.063509		0		1357.249517		-251.724476

		1		2		5		3		2165.063509		0		2335.385971		-638.119068

		1		2		5		4		2165.063509		0		1994.358999		-290.478888

		1		2		5		5		2165.063509		0		1878.936277		-1143.720749

		1		2		5		6		2165.063509		0		1888.375959		-879.946732

		1		2		5		7		2165.063509		0		2570.725582		-976.892476

		1		2		5		8		2165.063509		0		1630.826382		-675.119437

		1		2		5		9		2165.063509		0		1530.5625		-18.985834

		2		0		6		0		4330.127019		0		5094.739724		-720.449139

		2		0		6		1		4330.127019		0		5500.736844		313.313131

		2		0		6		2		4330.127019		0		4900.545964		-733.137564

		2		0		6		3		4330.127019		0		4829.238834		-826.47483

		2		0		6		4		4330.127019		0		5051.453914		-128.659659

		2		0		6		5		4330.127019		0		4923.893385		-61.492345

		2		0		6		6		4330.127019		0		4482.365022		35.872733

		2		0		6		7		4330.127019		0		4640.797862		82.491566

		2		0		6		8		4330.127019		0		4631.29561		119.139552

		2		0		6		9		4330.127019		0		4743.272841		-101.486607

		2		1		7		0		4330.127019		0		4082.053499		263.356312

		2		1		7		1		4330.127019		0		4476.014757		727.147567

		2		1		7		2		4330.127019		0		4523.35529		450.05681

		2		1		7		3		4330.127019		0		4210.849993		687.845786

		2		1		7		4		4330.127019		0		4183.233596		363.777028

		2		1		7		5		4330.127019		0		3753.109227		51.995749

		2		1		7		6		4330.127019		0		4529.8484		1202.126151

		2		1		7		7		4330.127019		0		4271.9683		103.845291

		2		1		7		8		4330.127019		0		4134.173333		5.926098

		2		1		7		9		4330.127019		0		4392.763699		450.005998

		2		2		8		0		4330.127019		0		3431.869741		-64.933887

		2		2		8		1		4330.127019		0		4258.63494		-49.671823

		2		2		8		2		4330.127019		0		3887.333225		-170.290111

		2		2		8		3		4330.127019		0		4421.684074		-158.88622

		2		2		8		4		4330.127019		0		4230.507274		-94.365877

		2		2		8		5		4330.127019		0		3703.76904		-385.744116

		2		2		8		6		4330.127019		0		3736.38448		-746.191486

		2		2		8		7		4330.127019		0		4054.883946		-55.62938

		2		2		8		8		4330.127019		0		3967.102359		-30.631719

		2		2		8		9		4330.127019		0		3429.084391		-862.527327

		3		0		9		0		3247.595264		1875		3645.094256		1405.342748

		3		0		9		1		3247.595264		1875		4336.808401		2149.507703

		3		0		9		2		3247.595264		1875		4019.37923		1542.778657

		3		0		9		3		3247.595264		1875		3404.078939		2093.873256

		3		0		9		4		3247.595264		1875		3427.725208		1848.155855

		3		0		9		5		3247.595264		1875		3565.054338		1866.120245

		3		0		9		6		3247.595264		1875		4432.714151		2114.642657

		3		0		9		7		3247.595264		1875		3478.522329		1841.445298

		3		0		9		8		3247.595264		1875		4209.648181		1570.111642

		3		0		9		9		3247.595264		1875		3459.692857		1798.211942

		3		1		10		0		3247.595264		1875		3469.45085		2290.191265

		3		1		10		1		3247.595264		1875		2964.364555		2387.694734

		3		1		10		2		3247.595264		1875		2968.015884		2135.160994

		3		1		10		3		3247.595264		1875		3481.187381		2475.651533

		3		1		10		4		3247.595264		1875		2810.534471		2891.633649

		3		1		10		5		3247.595264		1875		2078.927436		1875.896385

		3		1		10		6		3247.595264		1875		2549.237996		2050.551776

		3		1		10		7		3247.595264		1875		3379.65608		2245.959391

		3		1		10		8		3247.595264		1875		3250.776537		2736.836836

		3		1		10		9		3247.595264		1875		2866.963167		2534.517491

		3		2		11		0		3247.595264		1875		3341.304854		1711.630876

		3		2		11		1		3247.595264		1875		2940.518425		1844.576269

		3		2		11		2		3247.595264		1875		3028.162074		967.123062

		3		2		11		3		3247.595264		1875		2659.492247		1367.545427

		3		2		11		4		3247.595264		1875		2623.098318		1142.328764

		3		2		11		5		3247.595264		1875		3145.265385		1780.96663

		3		2		11		6		3247.595264		1875		3105.909513		1325.243876

		3		2		11		7		3247.595264		1875		3020.458669		1592.113685

		3		2		11		8		3247.595264		1875		3273.296302		1723.774767

		3		2		11		9		3247.595264		1875		2697.505717		1621.711872

		4		0		12		0		1082.531755		1875		1608.487893		2053.787642

		4		0		12		1		1082.531755		1875		1484.76086		1966.285622

		4		0		12		2		1082.531755		1875		1923.942713		2146.100678

		4		0		12		3		1082.531755		1875		1632.568833		1607.425697

		4		0		12		4		1082.531755		1875		1620.074892		2231.832861

		4		0		12		5		1082.531755		1875		1297.069578		1952.78011

		4		0		12		6		1082.531755		1875		1606.351768		2758.131407

		4		0		12		7		1082.531755		1875		1623.971306		1205.544885

		4		0		12		8		1082.531755		1875		1932.490727		1949.975395

		4		0		12		9		1082.531755		1875		1417.159066		2364.949772

		4		1		13		0		1082.531755		1875		853.014253		2687.499248

		4		1		13		1		1082.531755		1875		960.329343		1926.380837

		4		1		13		2		1082.531755		1875		915.571233		2276.231938

		4		1		13		3		1082.531755		1875		492.091658		2336.593143

		4		1		13		4		1082.531755		1875		295.314239		1878.421593

		4		1		13		5		1082.531755		1875		1285.963914		2288.921393

		4		1		13		6		1082.531755		1875		1442.190139		2542.937736

		4		1		13		7		1082.531755		1875		646.263956		2176.874795

		4		1		13		8		1082.531755		1875		598.775583		2378.856705

		4		1		13		9		1082.531755		1875		-20.360925		2406.51597

		4		2		14		0		1082.531755		1875		803.183869		1081.411671

		4		2		14		1		1082.531755		1875		936.50592		1830.324717

		4		2		14		2		1082.531755		1875		673.0974		1766.38208

		4		2		14		3		1082.531755		1875		539.834183		1175.879525

		4		2		14		4		1082.531755		1875		917.950382		1367.278318

		4		2		14		5		1082.531755		1875		976.757362		1754.14756

		4		2		14		6		1082.531755		1875		1013.382525		1301.78375

		4		2		14		7		1082.531755		1875		943.862546		1844.306399

		4		2		14		8		1082.531755		1875		1042.446662		1765.283698

		4		2		14		9		1082.531755		1875		803.060698		1858.959147

		5		0		15		0		2165.063509		3750		3125.09653		3861.472325

		5		0		15		1		2165.063509		3750		2369.753852		3864.882189

		5		0		15		2		2165.063509		3750		2209.863654		3777.061845

		5		0		15		3		2165.063509		3750		2636.921451		4547.034895

		5		0		15		4		2165.063509		3750		2577.892742		3679.139536

		5		0		15		5		2165.063509		3750		2285.947288		3847.739203

		5		0		15		6		2165.063509		3750		2952.167251		3334.268987

		5		0		15		7		2165.063509		3750		3106.941857		4356.078218

		5		0		15		8		2165.063509		3750		2684.068587		3750.580539

		5		0		15		9		2165.063509		3750		2419.564474		3832.233115

		5		1		16		0		2165.063509		3750		2569.846473		4476.294985

		5		1		16		1		2165.063509		3750		1860.691593		3795.926428

		5		1		16		2		2165.063509		3750		2263.960729		4492.827518

		5		1		16		3		2165.063509		3750		2057.172213		4824.110893

		5		1		16		4		2165.063509		3750		2439.299289		4658.444929

		5		1		16		5		2165.063509		3750		2071.09592		4076.81155

		5		1		16		6		2165.063509		3750		2159.547525		3788.017095

		5		1		16		7		2165.063509		3750		2276.033211		4669.642109

		5		1		16		8		2165.063509		3750		2403.461687		4259.265723

		5		1		16		9		2165.063509		3750		2154.995741		3854.039909

		5		2		17		0		2165.063509		3750		1222.487244		3544.271654

		5		2		17		1		2165.063509		3750		2119.323617		3718.220481

		5		2		17		2		2165.063509		3750		1952.456653		3582.31672

		5		2		17		3		2165.063509		3750		2043.535337		3457.580224

		5		2		17		4		2165.063509		3750		2084.438034		3391.746418

		5		2		17		5		2165.063509		3750		2502.440129		2680.271128

		5		2		17		6		2165.063509		3750		2198.713903		3612.489728

		5		2		17		7		2165.063509		3750		2549.385444		2864.089027

		5		2		17		8		2165.063509		3750		2056.211448		3724.442333

		5		2		17		9		2165.063509		3750		1109.183234		3506.142563

		6		0		18		0		0		3750		303.374836		4214.174105

		6		0		18		1		0		3750		128.26744		3857.199097

		6		0		18		2		0		3750		514.234946		3762.607701

		6		0		18		3		0		3750		529.47649		4298.697056

		6		0		18		4		0		3750		455.279119		4285.700417

		6		0		18		5		0		3750		654.384045		3902.431437

		6		0		18		6		0		3750		117.67964		3627.861117

		6		0		18		7		0		3750		713.408888		4116.545146

		6		0		18		8		0		3750		740.609354		3075.999334

		6		0		18		9		0		3750		263.83981		3846.24634

		6		1		19		0		0		3750		-435.882409		4579.005755

		6		1		19		1		0		3750		139.07303		4001.650322

		6		1		19		2		0		3750		94.203516		4391.331407

		6		1		19		3		0		3750		518.581071		4794.840798

		6		1		19		4		0		3750		161.644754		4307.421382

		6		1		19		5		0		3750		-510.480416		3848.42703

		6		1		19		6		0		3750		152.0415		4061.063208

		6		1		19		7		0		3750		-410.912372		4187.513902

		6		1		19		8		0		3750		-500.930225		4021.271831

		6		1		19		9		0		3750		-196.312185		3758.613343

		6		2		20		0		0		3750		-135.214197		3633.944935

		6		2		20		1		0		3750		-577.153186		3646.199262

		6		2		20		2		0		3750		-222.066819		3577.692864

		6		2		20		3		0		3750		-570.18093		3265.840239

		6		2		20		4		0		3750		-137.701019		3730.678498

		6		2		20		5		0		3750		-101.16971		3636.226044

		6		2		20		6		0		3750		-82.387495		3677.893833

		6		2		20		7		0		3750		-312.556257		3259.651563

		6		2		20		8		0		3750		203.353419		2950.935908

		6		2		20		9		0		3750		97.328492		3472.569492

		7		0		21		0		-1082.531755		1875		-218.731301		1402.461478

		7		0		21		1		-1082.531755		1875		-435.127703		2212.301059

		7		0		21		2		-1082.531755		1875		-769.885597		1452.207273

		7		0		21		3		-1082.531755		1875		-857.104449		1634.44039

		7		0		21		4		-1082.531755		1875		-882.332207		1660.153785

		7		0		21		5		-1082.531755		1875		-482.556068		1604.599849

		7		0		21		6		-1082.531755		1875		-112.609413		1117.58461

		7		0		21		7		-1082.531755		1875		-718.419777		1327.270525

		7		0		21		8		-1082.531755		1875		-820.638657		2254.224192

		7		0		21		9		-1082.531755		1875		-825.468175		2272.909953

		7		1		22		0		-1082.531755		1875		-1179.784436		2900.51307

		7		1		22		1		-1082.531755		1875		-1069.43941		2547.042655

		7		1		22		2		-1082.531755		1875		-1264.541823		1886.707963

		7		1		22		3		-1082.531755		1875		-1410.824545		2600.858905

		7		1		22		4		-1082.531755		1875		-1457.783303		2090.701209

		7		1		22		5		-1082.531755		1875		-1346.037503		2395.884215

		7		1		22		6		-1082.531755		1875		-692.056457		2594.101638

		7		1		22		7		-1082.531755		1875		-1085.496589		2157.395094

		7		1		22		8		-1082.531755		1875		-1151.466546		1923.137175

		7		1		22		9		-1082.531755		1875		-1951.886039		2098.506049

		7		2		23		0		-1082.531755		1875		-871.5481		1488.926347

		7		2		23		1		-1082.531755		1875		-1717.670542		1382.765191

		7		2		23		2		-1082.531755		1875		-2103.638469		1363.533281

		7		2		23		3		-1082.531755		1875		-823.83259		1121.123348

		7		2		23		4		-1082.531755		1875		-1112.328327		1341.108395

		7		2		23		5		-1082.531755		1875		-1352.486138		1780.676848

		7		2		23		6		-1082.531755		1875		-740.011343		1141.110777

		7		2		23		7		-1082.531755		1875		-1030.501527		1444.733493

		7		2		23		8		-1082.531755		1875		-1262.784197		1556.691165

		7		2		23		9		-1082.531755		1875		-1107.189186		1172.934927

		8		0		24		0		-2165.063509		3750		-1643.826446		3808.05884

		8		0		24		1		-2165.063509		3750		-1417.546143		4200.239899

		8		0		24		2		-2165.063509		3750		-1960.299804		3626.596673

		8		0		24		3		-2165.063509		3750		-1220.368387		4525.374938

		8		0		24		4		-2165.063509		3750		-1621.21807		3837.383378

		8		0		24		5		-2165.063509		3750		-1733.018118		3867.088042

		8		0		24		6		-2165.063509		3750		-1143.249089		3167.888396

		8		0		24		7		-2165.063509		3750		-1963.541866		3576.775484

		8		0		24		8		-2165.063509		3750		-1457.685529		3066.986222

		8		0		24		9		-2165.063509		3750		-1820.69728		3993.578471

		8		1		25		0		-2165.063509		3750		-2031.80828		4583.673761

		8		1		25		1		-2165.063509		3750		-2176.250761		3823.465662

		8		1		25		2		-2165.063509		3750		-2254.650531		3813.862319

		8		1		25		3		-2165.063509		3750		-2567.470403		4782.684406

		8		1		25		4		-2165.063509		3750		-2751.666903		3959.474137

		8		1		25		5		-2165.063509		3750		-3010.790837		4234.055573

		8		1		25		6		-2165.063509		3750		-2234.9201		4883.175527

		8		1		25		7		-2165.063509		3750		-1686.765874		4856.408697

		8		1		25		8		-2165.063509		3750		-2168.901577		4030.248081

		8		1		25		9		-2165.063509		3750		-2673.602506		3981.600349

		8		2		26		0		-2165.063509		3750		-2084.027544		3594.952428

		8		2		26		1		-2165.063509		3750		-2210.739512		3490.732408

		8		2		26		2		-2165.063509		3750		-2175.831635		3557.500257

		8		2		26		3		-2165.063509		3750		-2566.915484		3081.732615

		8		2		26		4		-2165.063509		3750		-2766.666955		3560.506267

		8		2		26		5		-2165.063509		3750		-2245.994729		3663.719029

		8		2		26		6		-2165.063509		3750		-2537.35525		3731.614505

		8		2		26		7		-2165.063509		3750		-2335.954612		3149.590204

		8		2		26		8		-2165.063509		3750		-2938.231357		3673.298352

		8		2		26		9		-2165.063509		3750		-1921.885843		3287.607468

		9		0		27		0		-3247.595264		1875		-2383.984525		2614.565656

		9		0		27		1		-3247.595264		1875		-2485.162396		1427.452239

		9		0		27		2		-3247.595264		1875		-2912.490533		2167.85151

		9		0		27		3		-3247.595264		1875		-2698.084564		1799.774882

		9		0		27		4		-3247.595264		1875		-2539.335125		1487.431529

		9		0		27		5		-3247.595264		1875		-2303.415404		1714.36394

		9		0		27		6		-3247.595264		1875		-2313.831571		2202.366229

		9		0		27		7		-3247.595264		1875		-2524.108882		2246.138581

		9		0		27		8		-3247.595264		1875		-2808.558795		1823.054928

		9		0		27		9		-3247.595264		1875		-3138.907394		2022.886645

		9		1		28		0		-3247.595264		1875		-4198.590812		2282.960379

		9		1		28		1		-3247.595264		1875		-3355.003938		1963.427889

		9		1		28		2		-3247.595264		1875		-3391.057287		2456.018554

		9		1		28		3		-3247.595264		1875		-3463.864919		3059.138702

		9		1		28		4		-3247.595264		1875		-3085.448541		2351.976998

		9		1		28		5		-3247.595264		1875		-3859.73963		1983.801799

		9		1		28		6		-3247.595264		1875		-3354.12603		1943.497284

		9		1		28		7		-3247.595264		1875		-3587.281676		1994.345995

		9		1		28		8		-3247.595264		1875		-3294.053733		2299.802518

		9		1		28		9		-3247.595264		1875		-2889.459848		2683.087047

		9		2		29		0		-3247.595264		1875		-2915.320793		1207.995194

		9		2		29		1		-3247.595264		1875		-3277.790207		1758.334165

		9		2		29		2		-3247.595264		1875		-3226.178401		840.186353

		9		2		29		3		-3247.595264		1875		-3217.243506		1728.104415

		9		2		29		4		-3247.595264		1875		-3971.318258		985.001884

		9		2		29		5		-3247.595264		1875		-4260.149469		1649.315173

		9		2		29		6		-3247.595264		1875		-3871.350226		1809.41451

		9		2		29		7		-3247.595264		1875		-3404.904298		1301.768739

		9		2		29		8		-3247.595264		1875		-3481.547771		1281.577102

		9		2		29		9		-3247.595264		1875		-3832.908106		1428.109665

		10		0		30		0		-2165.063509		0		-1992.953089		150.137663

		10		0		30		1		-2165.063509		0		-1745.24335		214.312284

		10		0		30		2		-2165.063509		0		-1118.162503		-123.390278

		10		0		30		3		-2165.063509		0		-977.752625		-14.45782

		10		0		30		4		-2165.063509		0		-1963.420831		182.543615

		10		0		30		5		-2165.063509		0		-1771.447858		-348.896157

		10		0		30		6		-2165.063509		0		-1637.764319		-481.603238

		10		0		30		7		-2165.063509		0		-1739.809802		274.141442

		10		0		30		8		-2165.063509		0		-1801.264836		433.253656

		10		0		30		9		-2165.063509		0		-1092.49608		-508.269415

		10		1		31		0		-2165.063509		0		-2361.185116		347.419032

		10		1		31		1		-2165.063509		0		-2697.937864		61.407681

		10		1		31		2		-2165.063509		0		-2081.285089		1035.734292

		10		1		31		3		-2165.063509		0		-2638.058175		259.949134

		10		1		31		4		-2165.063509		0		-2269.435046		48.958216

		10		1		31		5		-2165.063509		0		-2235.068737		204.577444

		10		1		31		6		-2165.063509		0		-2650.041878		599.918937

		10		1		31		7		-2165.063509		0		-2383.739857		539.260473

		10		1		31		8		-2165.063509		0		-2485.096865		221.930903

		10		1		31		9		-2165.063509		0		-2084.581702		968.026137

		10		2		32		0		-2165.063509		0		-2032.967771		-271.089959

		10		2		32		1		-2165.063509		0		-2394.979744		-454.12587

		10		2		32		2		-2165.063509		0		-2620.708647		-378.706396

		10		2		32		3		-2165.063509		0		-2512.431452		-184.054706

		10		2		32		4		-2165.063509		0		-3128.057082		-105.302087

		10		2		32		5		-2165.063509		0		-2017.079856		-767.830109

		10		2		32		6		-2165.063509		0		-2626.287734		-293.235947

		10		2		32		7		-2165.063509		0		-2402.679883		-377.554654

		10		2		32		8		-2165.063509		0		-2957.543243		-811.278128

		10		2		32		9		-2165.063509		0		-2293.152754		-106.101096

		11		0		33		0		-4330.127019		0		-3413.815695		-771.091497

		11		0		33		1		-4330.127019		0		-3754.510454		-302.52393

		11		0		33		2		-4330.127019		0		-3334.401427		-376.485563

		11		0		33		3		-4330.127019		0		-3843.966648		-567.17036

		11		0		33		4		-4330.127019		0		-4292.750136		0.787308

		11		0		33		5		-4330.127019		0		-3623.010033		-142.938942

		11		0		33		6		-4330.127019		0		-3524.242007		-30.225016

		11		0		33		7		-4330.127019		0		-3758.145554		509.811543

		11		0		33		8		-4330.127019		0		-4200.591844		-22.404696

		11		0		33		9		-4330.127019		0		-3354.345394		-275.120189

		11		1		34		0		-4330.127019		0		-5253.46945		353.678066

		11		1		34		1		-4330.127019		0		-4175.044907		679.258995

		11		1		34		2		-4330.127019		0		-5075.778804		412.593391

		11		1		34		3		-4330.127019		0		-4216.923458		234.293378

		11		1		34		4		-4330.127019		0		-4491.773875		1086.709723

		11		1		34		5		-4330.127019		0		-5160.870103		396.766505

		11		1		34		6		-4330.127019		0		-4864.11641		654.619205

		11		1		34		7		-4330.127019		0		-4732.266027		643.796515

		11		1		34		8		-4330.127019		0		-4425.695905		849.234039

		11		1		34		9		-4330.127019		0		-4490.769513		123.711483

		11		2		35		0		-4330.127019		0		-4026.250314		-610.488153

		11		2		35		1		-4330.127019		0		-4666.514337		-153.536134

		11		2		35		2		-4330.127019		0		-4248.884023		-327.100475

		11		2		35		3		-4330.127019		0		-4236.69032		-874.259399

		11		2		35		4		-4330.127019		0		-4287.738599		-889.788049

		11		2		35		5		-4330.127019		0		-4778.246755		-404.347997

		11		2		35		6		-4330.127019		0		-4630.211323		-60.39055

		11		2		35		7		-4330.127019		0		-4712.32723		-263.020323

		11		2		35		8		-4330.127019		0		-4296.289439		-157.115645

		11		2		35		9		-4330.127019		0		-4305.202574		-495.222659

		12		0		36		0		-3247.595264		-1875		-2455.620393		-1986.977684

		12		0		36		1		-3247.595264		-1875		-3007.065024		-1719.854186

		12		0		36		2		-3247.595264		-1875		-2666.234558		-1832.096264

		12		0		36		3		-3247.595264		-1875		-2395.272074		-2034.850899

		12		0		36		4		-3247.595264		-1875		-3114.813307		-1708.965282

		12		0		36		5		-3247.595264		-1875		-2678.15907		-1135.939202

		12		0		36		6		-3247.595264		-1875		-3048.166918		-1928.85529

		12		0		36		7		-3247.595264		-1875		-2400.903857		-1746.496097

		12		0		36		8		-3247.595264		-1875		-3198.221757		-1827.333161

		12		0		36		9		-3247.595264		-1875		-3162.463163		-1830.756346

		12		1		37		0		-3247.595264		-1875		-3919.380138		-1185.694957

		12		1		37		1		-3247.595264		-1875		-4193.263244		-1760.629216

		12		1		37		2		-3247.595264		-1875		-3289.279052		-1872.952144

		12		1		37		3		-3247.595264		-1875		-2956.91759		-1100.875676

		12		1		37		4		-3247.595264		-1875		-3833.532015		-964.390607

		12		1		37		5		-3247.595264		-1875		-3655.245283		-1269.237438

		12		1		37		6		-3247.595264		-1875		-3213.356894		-1738.97205

		12		1		37		7		-3247.595264		-1875		-3488.473456		-1853.666647

		12		1		37		8		-3247.595264		-1875		-3664.655357		-1634.663209

		12		1		37		9		-3247.595264		-1875		-3817.533322		-1070.624547

		12		2		38		0		-3247.595264		-1875		-3648.680558		-2040.120316

		12		2		38		1		-3247.595264		-1875		-3295.276618		-1926.251779

		12		2		38		2		-3247.595264		-1875		-3351.343572		-2772.140012

		12		2		38		3		-3247.595264		-1875		-2968.400666		-2359.795013

		12		2		38		4		-3247.595264		-1875		-3544.373675		-3032.039149

		12		2		38		5		-3247.595264		-1875		-3532.837269		-2194.58401

		12		2		38		6		-3247.595264		-1875		-2774.303644		-2916.573007

		12		2		38		7		-3247.595264		-1875		-2848.266259		-2581.915123

		12		2		38		8		-3247.595264		-1875		-3063.917575		-2545.745886

		12		2		38		9		-3247.595264		-1875		-2969.778431		-2529.564268

		13		0		39		0		-1082.531755		-1875		-649.947154		-2179.81737

		13		0		39		1		-1082.531755		-1875		-354.797172		-1826.99664

		13		0		39		2		-1082.531755		-1875		-932.756885		-2037.911024

		13		0		39		3		-1082.531755		-1875		-873.199023		-2065.701616

		13		0		39		4		-1082.531755		-1875		-540.775748		-2155.499089

		13		0		39		5		-1082.531755		-1875		-608.395946		-2310.666774

		13		0		39		6		-1082.531755		-1875		-810.189109		-2011.534712

		13		0		39		7		-1082.531755		-1875		-501.42722		-2682.323239

		13		0		39		8		-1082.531755		-1875		-731.252717		-2183.2559

		13		0		39		9		-1082.531755		-1875		-406.599424		-2817.492878

		13		1		40		0		-1082.531755		-1875		-1767.712333		-1469.406036

		13		1		40		1		-1082.531755		-1875		-1112.614163		-1717.860253

		13		1		40		2		-1082.531755		-1875		-840.160251		-1071.181555

		13		1		40		3		-1082.531755		-1875		-2233.504427		-1438.174818

		13		1		40		4		-1082.531755		-1875		-1079.843179		-1508.444413

		13		1		40		5		-1082.531755		-1875		-1884.855154		-1197.330873

		13		1		40		6		-1082.531755		-1875		-1446.393324		-713.665298

		13		1		40		7		-1082.531755		-1875		-1208.849021		-1262.566838

		13		1		40		8		-1082.531755		-1875		-2160.521221		-1700.696297

		13		1		40		9		-1082.531755		-1875		-2025.044056		-1756.240242

		13		2		41		0		-1082.531755		-1875		-1793.286387		-2725.359737

		13		2		41		1		-1082.531755		-1875		-1331.543118		-2738.546449

		13		2		41		2		-1082.531755		-1875		-1769.345686		-2064.128202

		13		2		41		3		-1082.531755		-1875		-997.590574		-2654.674259

		13		2		41		4		-1082.531755		-1875		-1301.395312		-1921.452169

		13		2		41		5		-1082.531755		-1875		-825.759458		-2332.34769

		13		2		41		6		-1082.531755		-1875		-1213.766843		-2899.489529

		13		2		41		7		-1082.531755		-1875		-1457.43379		-2282.757037

		13		2		41		8		-1082.531755		-1875		-1317.429647		-2682.424763

		13		2		41		9		-1082.531755		-1875		-1249.757385		-2395.297027

		14		0		42		0		-2165.063509		-3750		-954.573857		-3949.183332

		14		0		42		1		-2165.063509		-3750		-1976.894611		-4019.073014

		14		0		42		2		-2165.063509		-3750		-1045.855841		-3398.924906

		14		0		42		3		-2165.063509		-3750		-1538.628286		-3497.592034

		14		0		42		4		-2165.063509		-3750		-1360.654818		-3838.611481

		14		0		42		5		-2165.063509		-3750		-1535.608888		-4611.653023

		14		0		42		6		-2165.063509		-3750		-2026.263433		-3965.30191

		14		0		42		7		-2165.063509		-3750		-1624.343851		-4393.450436

		14		0		42		8		-2165.063509		-3750		-1839.931624		-3724.040633

		14		0		42		9		-2165.063509		-3750		-1561.952054		-3200.425812

		14		1		43		0		-2165.063509		-3750		-3350.596488		-3478.433037

		14		1		43		1		-2165.063509		-3750		-2635.09201		-3394.778227

		14		1		43		2		-2165.063509		-3750		-1854.016039		-2854.21867

		14		1		43		3		-2165.063509		-3750		-3078.393846		-3212.422355

		14		1		43		4		-2165.063509		-3750		-2619.356265		-2925.663851

		14		1		43		5		-2165.063509		-3750		-2735.914634		-2760.161312

		14		1		43		6		-2165.063509		-3750		-2560.811369		-3491.987491

		14		1		43		7		-2165.063509		-3750		-2212.883461		-3020.609443

		14		1		43		8		-2165.063509		-3750		-2869.008491		-2827.185673

		14		1		43		9		-2165.063509		-3750		-2177.32803		-3643.046859

		14		2		44		0		-2165.063509		-3750		-2525.038584		-4383.979853

		14		2		44		1		-2165.063509		-3750		-2483.925416		-3946.484358

		14		2		44		2		-2165.063509		-3750		-2804.127171		-4426.871763

		14		2		44		3		-2165.063509		-3750		-2259.849394		-3753.090933

		14		2		44		4		-2165.063509		-3750		-2154.378914		-3894.874642

		14		2		44		5		-2165.063509		-3750		-2318.191341		-3907.4835

		14		2		44		6		-2165.063509		-3750		-2467.16227		-4181.37083

		14		2		44		7		-2165.063509		-3750		-2548.082483		-4932.616637

		14		2		44		8		-2165.063509		-3750		-2191.317471		-3963.16333

		14		2		44		9		-2165.063509		-3750		-2681.034688		-4495.857004

		15		0		45		0		0		-3750		428.028115		-3513.497489

		15		0		45		1		0		-3750		142.656367		-3703.522597

		15		0		45		2		0		-3750		714.846534		-4252.61778

		15		0		45		3		0		-3750		589.314576		-3949.946891

		15		0		45		4		0		-3750		809.747492		-3570.794378

		15		0		45		5		0		-3750		206.92721		-3718.702519

		15		0		45		6		0		-3750		685.630929		-2976.712925

		15		0		45		7		0		-3750		1108.208022		-4004.786395

		15		0		45		8		0		-3750		369.595072		-3873.741512

		15		0		45		9		0		-3750		835.442601		-3923.83162

		15		1		46		0		0		-3750		-36.785073		-3233.447166

		15		1		46		1		0		-3750		-176.778712		-3567.307142

		15		1		46		2		0		-3750		-24.183009		-3643.023443

		15		1		46		3		0		-3750		-3.202046		-3046.898981

		15		1		46		4		0		-3750		-795.051444		-3308.810154

		15		1		46		5		0		-3750		-247.240439		-3137.152628

		15		1		46		6		0		-3750		-194.519729		-3709.389809

		15		1		46		7		0		-3750		-220.641528		-2904.84857

		15		1		46		8		0		-3750		6.640478		-3451.297596

		15		1		46		9		0		-3750		81.081038		-3581.447501

		15		2		47		0		0		-3750		-527.70019		-4845.288201

		15		2		47		1		0		-3750		179.023104		-4668.139902

		15		2		47		2		0		-3750		-498.509879		-4232.54178

		15		2		47		3		0		-3750		-638.35211		-4481.704598

		15		2		47		4		0		-3750		-292.567171		-3833.711524

		15		2		47		5		0		-3750		-625.278439		-4669.986429

		15		2		47		6		0		-3750		-443.176395		-3772.340466

		15		2		47		7		0		-3750		-1168.621311		-3915.650954

		15		2		47		8		0		-3750		-306.15667		-4367.1933

		15		2		47		9		0		-3750		-1008.399447		-4004.24355

		16		0		48		0		1082.531755		-1875		1381.114592		-1379.93598

		16		0		48		1		1082.531755		-1875		1754.303953		-2457.163979

		16		0		48		2		1082.531755		-1875		1802.558216		-2762.594424

		16		0		48		3		1082.531755		-1875		1827.509349		-2164.158466

		16		0		48		4		1082.531755		-1875		1147.516499		-1777.568718

		16		0		48		5		1082.531755		-1875		1414.858784		-2099.29703

		16		0		48		6		1082.531755		-1875		1730.011034		-1773.51074

		16		0		48		7		1082.531755		-1875		1170.156626		-1739.269891

		16		0		48		8		1082.531755		-1875		1661.284504		-2169.466516

		16		0		48		9		1082.531755		-1875		1618.703875		-1979.60754

		16		1		49		0		1082.531755		-1875		905.365474		-1413.556423

		16		1		49		1		1082.531755		-1875		414.35225		-1161.464896

		16		1		49		2		1082.531755		-1875		1107.619278		-1594.739959

		16		1		49		3		1082.531755		-1875		-47.200952		-1841.990619

		16		1		49		4		1082.531755		-1875		1309.678407		-1409.146841

		16		1		49		5		1082.531755		-1875		1167.425883		-1664.122007

		16		1		49		6		1082.531755		-1875		1363.692088		-807.671114

		16		1		49		7		1082.531755		-1875		1365.979216		-1317.220946

		16		1		49		8		1082.531755		-1875		1016.235247		-1731.193119

		16		1		49		9		1082.531755		-1875		1069.808249		-1771.366688

		16		2		50		0		1082.531755		-1875		875.750866		-3044.797603

		16		2		50		1		1082.531755		-1875		755.075979		-2099.607176

		16		2		50		2		1082.531755		-1875		913.521395		-1938.526797

		16		2		50		3		1082.531755		-1875		982.563388		-1957.699841

		16		2		50		4		1082.531755		-1875		-23.339197		-2016.139045

		16		2		50		5		1082.531755		-1875		214.12389		-2272.908137

		16		2		50		6		1082.531755		-1875		1186.103255		-2080.141404

		16		2		50		7		1082.531755		-1875		1040.28358		-1895.936039

		16		2		50		8		1082.531755		-1875		389.160083		-2174.124928

		16		2		50		9		1082.531755		-1875		1517.827611		-2668.641306

		17		0		51		0		2165.063509		-3750		3102.936637		-4097.571632

		17		0		51		1		2165.063509		-3750		2386.897567		-3939.210216

		17		0		51		2		2165.063509		-3750		3212.811042		-4234.993375

		17		0		51		3		2165.063509		-3750		2697.935129		-2861.473671

		17		0		51		4		2165.063509		-3750		2657.23236		-3213.702575

		17		0		51		5		2165.063509		-3750		2431.854986		-3867.235679

		17		0		51		6		2165.063509		-3750		2899.072102		-3943.744561

		17		0		51		7		2165.063509		-3750		2861.506099		-4550.095067

		17		0		51		8		2165.063509		-3750		2867.926047		-2892.562892

		17		0		51		9		2165.063509		-3750		2232.268294		-3694.725379

		17		1		52		0		2165.063509		-3750		1460.845059		-3684.40872

		17		1		52		1		2165.063509		-3750		2132.730752		-3063.44594

		17		1		52		2		2165.063509		-3750		1365.471158		-3395.858617

		17		1		52		3		2165.063509		-3750		1832.061961		-3473.263987

		17		1		52		4		2165.063509		-3750		1400.742725		-3100.064157

		17		1		52		5		2165.063509		-3750		2050.492288		-3710.477115

		17		1		52		6		2165.063509		-3750		1445.352619		-3265.28366

		17		1		52		7		2165.063509		-3750		2244.208933		-2644.090992

		17		1		52		8		2165.063509		-3750		1734.037257		-3214.583625

		17		1		52		9		2165.063509		-3750		2018.307473		-2556.560088

		17		2		53		0		2165.063509		-3750		2413.001162		-4410.42861

		17		2		53		1		2165.063509		-3750		2058.186853		-4922.428379

		17		2		53		2		2165.063509		-3750		2116.957242		-3907.303258

		17		2		53		3		2165.063509		-3750		1308.595523		-3888.316639

		17		2		53		4		2165.063509		-3750		2657.268967		-4829.530458

		17		2		53		5		2165.063509		-3750		1586.434631		-4046.805312

		17		2		53		6		2165.063509		-3750		1736.918734		-4860.467711

		17		2		53		7		2165.063509		-3750		2182.029646		-4767.879793

		17		2		53		8		2165.063509		-3750		1853.401369		-4268.359504

		17		2		53		9		2165.063509		-3750		1359.515429		-4438.015301

		18		0		54		0		3247.595264		-1875		3841.353603		-1398.428002

		18		0		54		1		3247.595264		-1875		3972.564063		-2626.766617

		18		0		54		2		3247.595264		-1875		4205.839569		-1120.373429

		18		0		54		3		3247.595264		-1875		4360.153698		-2278.837887

		18		0		54		4		3247.595264		-1875		3412.213026		-1862.830244

		18		0		54		5		3247.595264		-1875		3735.179531		-1736.078569

		18		0		54		6		3247.595264		-1875		3799.089702		-1187.82874

		18		0		54		7		3247.595264		-1875		3549.731218		-2185.352832

		18		0		54		8		3247.595264		-1875		3663.104786		-1756.958444

		18		0		54		9		3247.595264		-1875		3910.400085		-1586.218257

		18		1		55		0		3247.595264		-1875		3273.242228		-812.998471

		18		1		55		1		3247.595264		-1875		2312.461645		-1223.417717

		18		1		55		2		3247.595264		-1875		3191.982921		-1431.645135

		18		1		55		3		3247.595264		-1875		3156.072827		-1632.274215

		18		1		55		4		3247.595264		-1875		3199.668745		-1870.053605

		18		1		55		5		3247.595264		-1875		3005.335302		-902.138709

		18		1		55		6		3247.595264		-1875		3270.718267		-1660.975534

		18		1		55		7		3247.595264		-1875		3436.800322		-1323.980691

		18		1		55		8		3247.595264		-1875		3108.550377		-1198.235209

		18		1		55		9		3247.595264		-1875		3358.347464		-1350.001279

		18		2		56		0		3247.595264		-1875		2697.950753		-2148.470622

		18		2		56		1		3247.595264		-1875		3205.989552		-2480.547374

		18		2		56		2		3247.595264		-1875		2954.705796		-2072.012601

		18		2		56		3		3247.595264		-1875		3176.998902		-2199.918214

		18		2		56		4		3247.595264		-1875		3080.935721		-1969.485297

		18		2		56		5		3247.595264		-1875		3689.526829		-2981.9431

		18		2		56		6		3247.595264		-1875		3060.946684		-2014.546397

		18		2		56		7		3247.595264		-1875		3675.766249		-2830.378286

		18		2		56		8		3247.595264		-1875		3492.249172		-2908.167001

		18		2		56		9		3247.595264		-1875		2163.848873		-2319.54146
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