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19 Commercial Introduction 

This notebook contains code that has been developed by Knowledge Implementations, 
Inc. (KII) to support the IEEE B02.11 effort. The primary business of KII is providing 
contract engineering services. We have experience in many aspects of networking as well 
as significant experience in the area of process control. We have been involved with 
engineering work in the wireless networking field since 1987. 

In order to help defer the cost of our involvement in generating this code we are 
requesting that individuals and organizations that obtain this code and use it pay a 
shareware fee of $200.00 to KII. As an incentive to do this we have encoded the source 
for the package RadioSupport1.m that contains the main analysis routines that this 
notebook requires to execute. KII will provide unencoded source for this package to 
anyone that pays the shareware fee. 

Copyright © 1992 Knowledge Implementations, Inc. (KII) 

KII MAKES NO REPRESENTATIONS, EXPRESSED OR IMPLIED, WITH RESPECT TO ELECTRONIC MATERIALS, 
INCLUDING WITHOUT LIMITATIONS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE, ALL OF WHICH IS EXPRESSLY DISCLAIMED. KII DOES NOT WARRANT THAT THE 
FUNCTIONS CONTAINED IN THIS ELECTRONIC MATERIAL WILL MEET YOUR REQUIREMENTS OR THAT THE 
OPERATION OF THE PROGRAM WILL BE UNINTERRUPTED OR ERROR FREE. 

In addition to the foregoing, you should recognize that all software systems and their 
documentation contain errors and omissions. KII shall not be responsible under any 
circumstances for providing information on or corrections to errors and omissions 
discovered at any time in this Electronic Material, whether or not it is aware of the 
errors or omissions. KII does not recommend the use of this Electronic Material for 
applications in which errors or omissions could threaten life, injury or significant loss. 

IN NO EVENT SHALL KII BE LIABLE FOR ANY LOST PROFITS, LOST BENEFITS, OR ANY CONSEQUENTIAL, 
INDIRECT, INCIDENTAL, SPECIAL OR PUNITIVE DAMAGES, WHETHER IN CONTRACT OR IN TORT, EVEN IF 
KII HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 

This Electronic Material is copyrighted by KII. 

In return for payment of the shareware fee KII agrees to grant the user a non-exclusive 
license to use this Electronic Material for personal use only. The user may not use this 
Electronic Material, directly or indirectly, alone or as part of a larger system, in whole 
or in part, by transferring it, reselling it or licensing it to others for compensation 
except for the actual cost of making the physical copy and/or transfer. Any copy 
transferred by the user to others must be complete and unaltered. 

Submittal L. Van DerJagt 



January 1993 IEEE P802.11-93/1 

I'i!il Overview 

In IEEE PB02.11-92/123 a detailed computational framework was established for the 
execution of performance simulations of Media Access Control State machines operated over 
Physical Layer Entities. This framework allowed the experimenter to locate stations 
geographically and to assign attributes to those stations. Some of the attributes that 
were defined were the station Location, TxPower, state and MessageProbability. A 
random sample from a statistical model was used to simulate the path loss between 
stations. The path loss matrix that results from this sampling was used to determine the 
signal level at each station resulting from transmissions from other stations. Each 
station maintained a StationTxQueue and a StatlonRxQueue that tracked messages that it 
desired to send and that it received. The filling and emptying of these queues was 
performed by traff~c generating functions and by a state machine model of MAC operation. 
In document 92/123 the state machine model used was a very simple ALOHA type model. This 
document extends the work of 92/123 by implementing state machines for a demand assigned 
MAC similar to that described in Documents IEEE PB02.11/92-39 and IEEE PB02.11/91-74 
submitted by K.S. Natarajan et al .• At this time the feature described in 92/39 that 
allows for direct communication between mobiles during the C period has not been 
implemented. Also, at this time the assumption is made that the station is registered 
with an access point at all times. The addition of registration and direct C period 
communications would be possible in future work. This document also makes some 
improvements to the basic framework of document 92/123 that make it easier to use for a 
wide variety of situations and state machines. 

The state machines illustrated in this document continue the process of demonstrating the 
usefulness of this framework in testing MAC/PHY choices and evaluating performance. In 
their current state they implement many of the functions described in the previous 
submittal, they do not implement many of the functions, such as sychronization that will 
be necessary for the final MAC/PHY design. It should be clear, however, from the 
functions that are performed that further enhancements would allow these other functions 
to be implemented and tested. As is the case of any set of state machines that are in the 
process of being designed, we fully expect that these machines are not perfect and that 
testing and optimization will reveal bugs both structural and accidental. One area in 
which some detail not included in the original submittals that has been added is in the 
area of the scheduling algorithm and in the choice of when within the C period a station 
will elect to attempt to gain a bandwidth reservation. Also, as it stands the amount of 
overhead associated with the various headers is probably larger than it needs to be and 
some modifications might be done in this area. As was the case with 92/123 we have not 
made any attempts at improving the code for speed. Our opinion here is that once the 
scheme that needs to be thoroughly evaluated is implemented that optimization for speed 
will be in order. In other words, this represents a snapshot of work in progress rather 
than completed analysis. 

m Initialization 

The process of executing a simulation begins with the loading of the support functions 
that are contained in the package RadioLAN'RadioSupportl. Each of these functions will 
be described in the sections of the notebook that follow. The next cell loads the support 
packages. This package also uses the standard Mathematica packages 
Statistics'ContinuousDistributions and Statistics'DiscreteDistributions. These standard 
packages also need the standard packages "Statistics'NormalDistribution'l, 
"Statistics'DescriptiveStatistics''', "Statistics'Common'DistributionsCommon'lI, and 
"Statistics'InverseStatisticalFunctions'''. The loading of all of these packages is 
handled automaticaly by the package RadioSupport1. The next cell loads the support 
packages. 

«RadioLAN'RadioSupportl' 

Off[General::spelll]; 
Off[General::spell]; 
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In order to utilize this notebook it is necessary to initialize the fading statistics. 
This is accomplished using the function SetFadingParam~ters. This function takes three 
parameters that are. used in calculating the path loss as a function of distance. The 
large scale fading is deterrrdned by using the first parameter and the second parameter as 
the mean and standard deviation of a normal distribution function and taking a random 
sample of this distribution to be the n used to calculate the large scale attenuation 
l/dAn where d is the distance at which the attenuation is desired. The value of l/dAn 
(expressed in dB) found as the large scale fading value is used as the mean of a second 
normal distribution with a standard deviation equal to the third parameter. This second 
distribution models the local fading characteristics. A random sample from this 
distribution is the value returned for the attenuation at a specific distance. 

The cell that follows sets the fading parameters for this specific instance of the 
simulation. This. cell must be executed prior to the start of the simulation. An example 
of the output of the fading model is provided in the following few cells. The function 
GetAttenuation[d] is the actual function that is used when a sample of the statistical 
model established with SetFadingParameters is required for a given distance. 

SetFadingParameters[3, .1,5J; 

This simulation allows the experimenter the flexibility of setting up the station 
population that will be involved in the simulation. Each station must have Location (in 
a three dimensional space), TxPower (in dBmw), MessageProbability (the mean of a 
Poission Process) and State (initial state of the station of the MAC state machine) 
specified. The cell that follows defines an initialization procedure that can be used to 
set initial attributes for a list of station or access point names. The names used are 
arbitrary, however, a list of those rrrust be placed in a list assigned to the symbol 
AccessPoints and Mobiles in order for the simulation to operate. Also, a station 
should not be named empty since this is the indicator of an empty transrrdt or receive 
queue. The initial location of the station is selected from a uniform distribution. The 
range of this distribution is set by the parameters xrrdn,xmax,ymin,ymax and zmin,zmax. 

InitializeAPs[stations ]:=Map[(State[,]A=Hopping; 
SynthTimer[i]A=InitSynthTimer; 
TATimer [I] A=O; 
TAHTim~r[i]A=O; 
TBTimer [I] A=O; 
TBHTimer [i] A=O; 
TCTimer[#] A=O; 
TCHTimer [11 A=O; 
InitBTimer[#]A=O; 
InitCTimer[#]A=O; 
NetworkID[i]A=InitNetworkID; 
BroadcastFlag[i]A=False; 
TxPower[#]A=InitTxPower; 
MessageProbability[#]A=InitMessageProb; 
StationTxQueu6[il"={empty); (*In this simulation the AP never originates so this is always emf 
StationRxQueue[Hl"={empty); (*This is the list of stations received from during B period*) 
RegisteredMobiles[#]"={{empty}): 
ReservationQueue [fI) A={ {empty}); (*All mobile TXQueues that were Buccessful in Cperiod*) 
Location [I) A={Random[Statistics' ContinuousDistributions ' UniformDistribution [xmin, xmax] ] , 

Random[Statistics ' ContinuousDistributions ' UniformDistribution[ymin,ymax]], 
Random[Statistics'ContinuousDistributions ' UniformDistribution[zmin,zmax]]) 

) &, stations] ; 

InitializeMobiles[stations ]:=Map[(state[i]A=WaitingForAH: 
SynthTimer[I)A=InitSynthTimer; 
TBTimer [I] A=O; 
TCTimer [I] A=O: 
TxPower[l] "=InitTxPower; 
RegisteredAP[i)"'=Accessl: 
MessageProbabilitY[I] "=InitMessageProb; 
StationTxQueue[I]"'={empty}: 
StationRxQueue[I]A={empty): 
BHHeader[l) A={disable, none}; 
IncomingFailure[#]A=O; 
IncomingSuccess[I]A=O: 
IncomingFlag[#)A=O; 
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LolltAP [it] "=0; 
ImproperBop[i]"=O; 
Failure[#]"=O; 
Sucoess[#]"=O: . 
Location[#]"={Random[Statiatics'ContinuousDistributions'UniformDistribution[xmin,xmax]], 

Random[Statiatica'ContinuoulIDiatributiona'UniformDistribution[ymdn,ymax]], 
Random[Statiatics ' ContinuousDiatributiona ' UnlformDiatribution[zmin,zmax]]} 

) &, stations] ; 

The following cells initialize a number of parameters and executes the initialization 
function defined above and also builds the list of stations that is required by other 
processing steps. The list TranamitOnStates is a list of the states in which a device 
has its transmitter turned on and is used by the CheckForReceive routine in order to 
determine signal to interference ratio. Note, that the basic unit of time for the 
simulation is the Octettime that is taken to be eight bit times. The hop time in octets 
is calculated from' the number of hops per second and the Octettime parameter. Messages 
within this simulation are considered to be of fixed length (in octets) with this length 
set by the symbol meaaagelength. The parameter MinimumCPeriod is used to assure that 
some bandwidth is set aside for reservation requests. The parameter reaervationlength 
is used to determine the number of octets needed to be transmitted successfully to obtain 
a reservation for bandwidth (during the C period). The Header overhead parameters are the 
fixed number of octets of overhead that are assumed to be in each header. Headers that 
contain station lists (A Header and B Header) grow in size based on the number of stations 
that are currently being serviced. 

Hopsperaecond=500; 
Octettime=8 10"-6; 
BopTime=Floor[l/(Octettima Hopaperaecond)] 
MinimumCPeriod=Floor[.20 SopTima] 
measagelength=5: 
ABeaderOverhead=2; 
BBeaderOverhead=2; 
CBeadarOverhead=2; 
InitSynthTimer=2; 
reservationlenqth=2; 

250 

50 

xmin=O;ymin=O;zmin=O;xmax=20;ymax=20;zmax=20; 
InitTxPower=10: 
InitNetworkID=O; 
InitMesaageProb=2; 
SetAttributea[{SynthTimer,BTimer,TATimer,TABTimer,TBTimer,TBHTimer, 

TCTimer,TCHTimer},Liatabla]; 
SetAttributea [{State,TxPower,MesaageProbability, Statio nTxQueue, 

StationRxQueue,Location},Liatable]: 
SetAttributes[{BBBeader,NetworkID,BroadcaatFlag,ReaervationQueue, 

RegiateredAP},Listable]; 
SetAttributea[{Failure,IncomingSucceaa,IncomingFailure, IncomingFlag, 

LoatAP},Liatable]; 
SetAttributes[{ImproperHop,Succeas, InitBTimer, InitCTim er},Listable); 
AcceaaPointa={Accesal,Access2,Acceaa3}; 
Mobiles={Stationl,Station2,Station3,Station4,Station5}; 
TransmitOnStates={TransmittingAB,TranamitAPeriod,TranamittingBB, 

TranamitBPeriod, TransmitCPeriod, TransmittingCB}; 
Stations=Join[AccessPointa,Mobiles]; 
InitializeAPa[AcceaaPoints): 
InitializeMobiles[Mobilea): 
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??AccQsal 

Global'Access1 

BroadcastFlag[Accessl] A= False 

InitBTimer[Access1] A= 0 

InitCTimer[Accessl] A_ 0 

Location [Access1] A= {13.71997976100826557, 10.87329007531652585, 9.842681340014111611} 

MessageProbability[Access1] A_ 2 

NetworkID[Access1] A= 0 

RegisteredMob~les[Access1] A~ {{empty}} 

ReservationQueue[Access1] A= {{empty}} 

State [Access1] A= Hopping 

StationRxQueue[Access1) A= {empty} 

StationTxQueue[Accessl] A= {empty} 

SynthTimer[Access1] A~ 2 

TAHTimer[Access1] A= 0 

TATimer[Access1] A= 0 

TBHTimer[Access1] A= 0 

TBTimer[Access1j A= 0 

TCHTimer[Access1] A= 0 

TCTimer[Access1j A= 0 

TxPower[Access1] A_ 10 

Once the station parameters and the fading parameters are set the function 
BuildAttenuationTable can be called with a concatenated list of stations and access 
points as a parameter and a table of attenuations between entities will be calculated. In 
this calculation, an assumption is made that reciprocity applies with respect to 
attenuation of the channel. That is, the path loss between two entities is the same 
regardless of which station is transrrdtting and which is receiving. This assumption leads 
to a symmetric matrix representation for the attenuation between stations. The row and 
column numbers represent which stations the attenuation value applies to. For instance, 
the attenuation between the Accessl and Access2 in this example appears in both (row 
one,column two) and (row two, column one). The cell that follows illustrates the process 
of generating an attenuation matrix. It should also be pOinted out that the attenuation 
numbers that are generated do not take into account the reduction in antennae aperture as 
a function of wavelength and hence, tend to understate the probable attenuation at 
distance in real applications. The impact of this effect, however, will not be important 
until specific PHY implementations are added to this framework. The symbol Attenuation 
is assigned to the calculated Attenuation Table for use by other routines, specifically, 
by GenerateReceiveLevels, the routine that calculates the receive level at each station 
for transmissions originating at each other station and the overall level of receive power 
at a given station. 

BuildAttenuationTable[Stationa] 

({O, -30.9852, -45.7394, -l6.37l7, -31.6867, -39.9276, -40.685, -29.3515), 
{-30.9852, 0, -27.3462, -29.1486, -25.8994, -33.8268, -34.279, -21.1272}, 
{-45.7394, -27.3462, 0, -30.2465, -16.0334, -13.6978, -34.2907, -35.7278}, 
{-16.37l7, -29.1486, -30.2465, 0, -35.2908, -35.9834, -27.5907, -38.1466}, 
{-31.6867, -25.8994, -16.0334, -35.2908, 0, -4.54351, -35.7892, -3S.S7S1}, 
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{-39.9276, -33.8268, -13.6978, -35.9834, -4.54351, 0, -28.1531, -46.6562}, 
{-40.6B5, -34.279, -34.2907, -27.5907, -35.7892, -28.1531, 0, -37.822}, 
{-29.3515, -21.1272, -35.7278, -38.1466, -35.5751, -46.6562, -37.822, O}} 

Having established the parameters associated with the station configuration the next task 
undertaken is to begin the process of simulating a transmission environment using these 
stations. The function GenerateTraffic uses the MessageProbability associated with 
each station list in the first parameter to determine how many messages a particular 
station will generate during this time interval. A station name is selected using a 
uniform discrete distribution from the possible destinations stations (the second 
parameter list) that a particular station has available to it (Note: all stations other 
than itself in this model) for each message that is generated. These stations' names are 
placed in a list and are appended to the end of the list currently in existance as the 
StationTxQueue attribute of each station. This queue consists of a list of destination 
stations for which these messages are intended. The cells that follow illustrate the 
generation of the initial set of traffic. Each successive call will append traffic to the 
end of the StationTxQueue for each station. When operating in conjunction with state 
machines that take messages from the beginning of StationTxQueue, the function 
GenarateTraffic implements a FIFO style queue for the desired transmissions. 

GenerateTraffic[Mobiles,Mobiles); 
StationTxQueue[Mobiles) 

{{Station3, empty}, {empty}, {empty}, {empty}, {Station2, empty}} 

The function that evaluates the instantaneous receive level at a given station is 
GenarateReeeiveLevels. This function monitors the state of all stations each time it 
is executed and calculates the receive power of all stations that are in any state listed 
in the global list TransmitOnstatea state at all other stations. The level of receive 
power at a particular station resulting from the transmission of another station is stored 
in the matrix ArrivingTxPowerTable by GenerataReceiveLevela. In order to avoid 
negative infinity problems a minimum receive power level is established for all stations. 
This level is set by setting the symbol MinPower. Also, in order to facilitate 
evaluation of how this set of stations will operate in the presence of external noise 
sources the table ExternalNoiseTable of external noise values at individual stations is 
required. This table is an array with one entry for the external noise level at each 
station (note: noise in this array is expressed as power in Watts, not dBmw) . The 
following cell sets the required parameters. The parameters captureMargin and 
retrylimit are used later in the notebook and are only initialized here for convenience. 
They are not used by GenerateReceiveLevela. 

MinPowe=-lOO; 
ExternalNoieeTable=lOA({-lOO,-lOO,-lOO,-lOO,-lOO}/lO) .001; 
CaptureMargin=12i 
retrylirnit=3; 

The support functions used in the execution of the state machines have been modified to 
allow for more flexible operation. In particular the function CheekForReeeive has 
become a general purpose function for evaluating Signal to interference ratio and the job 
of determining how to adjust transmit and receive queues for acceptable and unacceptable 
S/I ration has been relegated to being performed in the individual state machines. This 
change has allowed for the elimination of the routine CheckForResponse. The 
CheekForReceive function now accepts three parameters, source, destination and a 
complete list of entities. This function returns OK if current conditions would result in 
a signal to interference ratio in excess of the parameter CaptureMargin for signals 
arriving at the destination originating from the source. It begins by calling 
GenarateReeeivaLevels to update the ArrivingTxPowerTable. It then evaluates the sum 
of the arriving power from all interferers and determines if it is low enough for 
successful transmission to take place. If it is it returns OK if not it returns NOK. The 
following cell illustrates the use of this function. 

State [Stationl) A=TranernitCPeriodi 

CheckForReceive[Stationl,Aecessl,Stations) 
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Evaluating TX Conditions between Station1 and Access1 

OK 

N[MatrixForm[ArrivingTxPowerTable],2] 

l. 10-13 
l. 10-13 

l. 10-13 
l. 10-13 

1- 10-13 
1- 10-13 

1- 10-13 
1- 10-13 

1- 10-13 
1- 10-13 

1- 10-13 
1- 10-13 

1- 10-13 
1- 10-13 

1- 10-13 
l. 10-13 

l. 10-13 
l. 10-13 

l. 10-13 
l. 10-13 

1- 10-13 
1. 10-13 

l. 10-13 
1. 10-13 

9.8 10- 6 
0.000041 4.3 10-6 

l. 10-13 3.7 10-7 3.5 10-7 8.9 10-7 1. 6 10-6 

l. 10-13 
l. 10-13 

1- 10-13 
1- 10-13 

1- 10-13 
1. 10-l3 

1- 10-l3 
1- 10-l3 

l. 10-13 
1- 10-13 

1- 10-13 
1- 10-13 

1- 10-13 
1. 10-13 

1- 10-13 
l. 10-13 

l. 10-13 1 .. 10-13 
1- 10-13 

1- 10-l3 
1- 10-13 

1- 10-l3 
l. 10-13 

l. 10-13 

1- 10-13 
1- 10-13 

1- 10-13 
1. 10-13 

1- 10-l3 
1- 10-l3 

l. 10-13 
l. 10-13 

B!I The MAC/PRY State Machines Used For Thb Simulation 

Having established the support functions required, the functions that actually process the 
station state machines can now be presented. For the purposes of this simulation the 
access point is modeled as a simple state machine in which progress from one state to 
another is based solely on elapsed time. In general, this machine is very simple with 
most of the transitions being purely timer based. The complexity of the operation has 
been off loaded to the scheduler function and to the mobiles since within this simulation 
the mobiles generate all traffic and are responsible for determining whether message 
transmission is successful or not. 

The state machine for the access point in this simulation assumes that any message 
received during the preceding B period will be retransmitted during the current A period. 
Upon exit from the state Ropping, the length of the A period and the AH header is set 
based on the length of the StationRxQueue resulting from the previous B period activity . 
The state Schedule executes the scheduler and transfers the StationRxQueue to the 
StationTxQueue. It also resets the receive queue. 

The function ExecutaAccessPoint that is defined in the next cell implements this state 
machine for the list of access points that is provided as a parameter. 

ExecutaAccessPoint[accQsspoints ]:=Do[currentaccess=accesspoints[[n]]; 
Switch[State[currentaccess], -

Submittal 

Bopping, 
Print[currentacce8s," is Bopping"]; 

Which [SynthTimer[currentaccess] ==0, 

(State[currentaccess]A=Schedule; 
TARTimer[currentacc8ss]A=Length[ 
StationRxQueue[currentaccess]]-l+ABeaderOverhead; 
TATimer[currentaccess]A=(messagelength (Length [ 

StationRxQueue[currentaccess]]-l»+l;), 

True, 
SynthTimer[currentaccess]A=SynthTimer[currentaccess]-l], 

Schedule,Print[currentaccess," is Scheduling"]; 
Print["TXQueues",StationTxQueue[Stations]]; 
Print ["RXQueues", StationRxQueue [Stations]}; 
Print ["R8servationQueues" , ReservationQueue [AccessPoints] ] ; 
Scheduler[{currentaccess},Mobiles]; 
State[currentaccess]A=TransmittingAB; 
StationTxQueue [currentaccess} A=StationRxQueue[currentac cess]; 
StationRxQueue[currentaccess]A={empty}; 
Print ["Allocations" , BHBeader [Mobiles] } ; 
Print["TXQueues",StationTxQueue[Stations]]; 
Print["RXQueues",StationRxQueue[Stations]]; 
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Print["ReaervationQuGuea",ReaervationQueue[AcceaaPointa]], 

TransmittingAR, 
Print[currentacC8aa," ia TransmittingAR"]; 

Which [TAHTimar [currentacceaa] ==0, 
state [currentaccess)A=TransmitAPeriod, 
True,TART1mer[currentaccGss]A=TAHTimer[currentacceas)-l), 

TransmitAPeriod, 
Print[currentacC8ss," is TransmitAPeriod"); 
Print ["IncomingFlags", IncominqFlag[Mobiles)); 

Which [TATimer [currentaccess] ==0, 
(State [currentacceaa) A=TransmittingBH; 
TBHTimer[currentaccesa)A=Floor[ 
(InitBTimer[currentaccesa]/messagelength»)+BHeaderOverhead;), 
True,TATimer[currentacceaa]A=TATimer[currentacC8sa)-l], 

TranamittingBH, 
Print[currentacceaa," ia TransmittingBH"); 
Which [TBHTimer [currentaccess] ==0, 

(state [currentacceas]A=ReceiveBPeriod; 
TBTimer[currentacceas)A=InitBTimer[currentacceas);), 
True,TBHTimer[currentacceaa]A=TBBT1mer[currentaccesa]-l], 

ReceiveBPeriod, 
Print [currentacceas," is ReceiveBPeriod"]; 
Print ["TXQuGuea", StationTxQueue [Stations]]; 
Print["RXQueues",StationRxQueue[Stations]]; 
Which [TBTimer [currentacceas]==O, 

TransmittingCH, 

(State[currentaccesa]A=TransmittingCB; 
TCHTimer[currentacceas]A=CBeaderOverhead;), 
True,TBTimer[currentacceas]A=TBTimer[currentacC8ss]-l), 

Print[currentacceaa," is TranamittingCH"); 
Print["TXQueuea",StationTxQueue[Stations]]; 
Print["RXQueues",StationRxQueue[Stationa]]; 
Which [TCBTimer[currentacceas] ==0, 

Recei veCPeriod, 

(State[currentacceaa]A=ReceiveCPeriod; 
TCTimer[currentacceaa)A=InitCTimer[currentaccess];), 
True,TCBTimer[currentaccess]A=TCHTimer[currentacceaa]-l], 

(*Print [currentacceaa," is ReceiveCPeriod"]; *) 
Which [TCTimer [currentaccesa] ==0, 

(State [currentacceaa] A=Bopping; 
SynthTimer[currentaccesa]A=InitSynthTimer;), 
True,TCTimer[currentaccesa]A=TCTimer[currentacceas]-l]], 

{n,l,Length[accesapoints]}] 

The overall operation of the simulation is based on the concept that all traffic 
originates from the mobiles. A mobile's StationTXQueue is a list of all the traffic 
that the mobile needs to transmit. The process of making a bandwidth reservation involves 
the mobile verifying that, during the portion of the C period in which it elects to 
transmit, the S/l ratio at the controlling Access Point is sufficient to allow the 
transfer to be successful. If the S/l ratio is sufficient the StationTxQueue with the 
station's own name appended as the first element is appended to the ReaervationQueue of 
the Access Point. The Scheduler function is executed by the ExecuteAcceasPoint state 
machine at the start of the A period. The scheduler requires that some parameters be set 
prior to execution. These are the BopTime and the MinimumCPeriod and the header 
overhead parameters. These parameters along with the length of the A period (indicated by 
the length of the StationRXQueue at the start of the cycle) are used to determine how 
much bandwidth is available for the B period. The Scheduler generates the BHBeader that 
is used to set the TBTimera of the individual mobiles, the length of an individual 
message as detailed in the measagelength parameter enters into this calculation. Each 
mobile has its own BHBeader that consists of a list of 2 items. These items are the time 
within the B period to start transmitting and the length of time to transmit. The 
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Scheduler also sets the value of the symbol allocated to the total length of the B 
period allocated. The Scheduler function is defined in the following cell. 

Scheduler[accesspoints ,mobile. ]:=Do[(Print["Scheduler running"]; 
currentaccess=accesspoints[[n]); 
currentqueue=ReservationQueue[currentaccess); 
totalBPeriod=HopTime-(messagelength 

Submittal 

(Length[StationRxQueue[currentaccess)]-l»-AHeaderOverhead
BHeaderOverhead-CHeaderOverhead-MinimumCPeriod; 

totalrequested=massagelength 
(Length[Flatten[currentqueue))-Length[currentqueue)); 

numberrequested=Length[currentqueue]-l; 
Map[(BHHeadar[#]A = {disable,none»',mobiles): 

(*1£ the t'otal requested bandwidth is less than the total available 
B Period time allocate all of the requests*) 

Which[totalrequested<=totalBPeriod, 

(allocated=O: 
Do[BHHeader[currantqueue[[k,l]]]A={allocated+l,massagalength 

(Length[currentqueue[[k]])-l)): 
allocated=allocated+meaaagalength 

(Length[currantqueue[[k]])-l), 
{k,l,numberrequested}]; 

ReservationQueue[currentaccass]A={empty}; 
1nitBTimer[currantacceas]A=allocated+l), 

(*Allocate all available B period bandwidth among stations when there 
isn't enough*) 

True, 

(allocated=O;mostper=Floor[totalrequested/(messagelength 
nurnberraquested)]; 

Do[Which[(massagelength (Length[currentqueue[[k]]]-l»<=mostper, 

(*Current Station wanta lese than the most it 
it all it want., reduce the total requirement, 
moatper unless this is the last station in the 

can have, 80 allocate 
and calculate a new 
queue*) 

(BHHeader[currentqueue[[k,1]]]A={allocated+l,me88agelength 
(Longth[currentqueue[[k]]]-l»; 

allocated=allocatad+mQssagelength (Length[currentqueue[[k]]]-l); 
ResarvationQueue[currentacce8s]A= 

ReplacePart[ReservationQueue[currentacceaa],{empty},k]i 
If [k<nurnberrequaated, 

totalrequestad=totalrequested-mesaagelength 
(Langth[currentqueue[[k]]]-l): 

mostper=Floor[totalrequested/(mesaagelength 
(nurnberrequeatad-k»],True]), 

(*The current station want more than it can have 80 allocat it 
the moat that ia allowed and if it is not the last station 
update total raquested and mostper*) 

True, (BHHeadar[currentqueue[[k,l)]]A={allocatad+l,messagelangth 
mostper) i 

allocated=allocated+mostper; 
ReservationQueue [currentaccess] A=ReplacePart [Reservatio nQueue[ 
currentaccess],Drop[currentqueue[[k]],mostper],k]; 

If [k<nurnberrequeated, 
totalrequested=totalrequested-mostper; 
mostper=Floor[totalrequeated/(me8sagelength 

(nurnberrequeated-k»],True])], 
{k,l,numberrequested}]; 

InitBTimer[currentaccess]A=allocated+l)]; 
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InitCTimer[currentacceee]A=HopTime-(meeaagelength 
(Length[StationRxQueue[currentacceaa]]-l» 

-allocated-AHeaderOverhead-BHeaderOverhead-CHeaderOverhead), 
{n,l,Length[acceaapointe]}] 

The state machines for the mobile units are considerably more complex owing to the 
assumption that has been made that all traffic will emanate from the mobiles. This is 
fundamentally an assumption that we are dealing with interferring Basic Service Areas in 
this simulation and that there is no Distribution System. 

For the purposes of this simulation, it is assumed that a method for achieving 
synchronization of hopping patterns is available. The implementation of a method for 
achieving this synchronization within this framework is a subject for future work. In 
this case a mobile waits in the WaitingforAH state upon becoming active before it starts 
its hop timing and other functions. When the cODtrollingAP goes into the Transmitting 
AS state the hop timer is initialized and the hop is begun. 

The length of the StationRxQueue at the access point at the end of the B period is the 
length of the next A period. During the A period messages received during the previous B 
period are transmitted to the destination mobiles. This is accomplished by mobiles with 
names in the StationTxQueue of the Access point evaluting the S/I conditions for every 
time period in the A period and if they are acceptable incrementing the IncomingSuccess 
counter by the number of times its name appears in the StationTxQueue. If the S/I 
conditions are inadequate the IncomingFailure counter is incremented. In this 
simulation, the service modeled is connectionless. 

A mobile requests enough bandwidth to transmit its entire StationTxQueue, it drops items 
from this queue when it is allocated bandwidth in the B period. When the StationTxQueue 
is empty at the start of the C period the traffic generator is run to get new traffic. 

During the B period when a station's TBTimer times out it evaluates whether the S/I ratio 
between the mobile and the access point is OK during the entire time that it is 
transmitting its allocated messages. If it is it puts its StationTxQueue the portion of 
its StationTxQueue that it has been authorized to transmit onto the StationRxQueue of 
the access point and increments the Success ·counter by the number of messages it was 
authorized to transmit. If the S/I ratio is NOK at any time during the transmission 
nothing is place on the StationRxQueue of the access point. In both the success and 
failure case the items are removed from the tranmsit queue once transmitted. The Failure 
counter is incremented if the transmission is not successful. 

If the station needs to request bandwidth during the C period it selects a slot in the C 
period at random (from a uniform distribution of the time remaining in the C period) and 
during that period it evaluates whether S/I conditions to the access pOint are acce ptable. 
If they are it adds to the ReservationQueue as detailed in the Scheduler discussion. 
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The function ExecuteMobi1e that is defined in the next cell implements this state 
machine for the list of mobiles that is provided as a parameter. 

ExecuteMobi1e[mobi1es ):=Do[currentmobi1e=mobi1es[[n)): 
contro11ingAP=RegisteredAP[mobi1es[[n))): 
currentnumber=Position[Stations,currentmobi1e) [[1,1)]: 

Submittal 

Switch[State[currentmobi1e), 

Bopping, 

(Print[currentmobi1e," is Bopping"]: 
Which[SynthTimer[currentmobi1e)==O, 

State[currentmobi1e)A=WaitingForAB, 
True, SynthTimer[currentmobi1e) A=SynthTimer[currentmobi 1e]-1]), 

WaitingForAB, 

(Print [currentmobi1e, " is WaitingForAB"]: 
BTimer [currentmobi1e) A=BopTime; 
Which[State[contro11ingAP)===TransmittingAB&& 

CheckForReceive [contro11ingAp,currentmobi1e, Stations]= ==OK, 
(State[currentmobi1e)A=ReceivingAB»)), 

ReceivingAB, 

(Print[currentmobi1e," is ReceivingAB"]: 

(*Decrement Bop Timer*) 

BTimer[currentmobi1e]A=BTimer[currentmobi1e]-1; 

(*1£ Bop Timer is expired Bop no matter what*) 

Which[BTimer[currentmobi1e]==O, 
(State[currentmobile)A=Bopping; 
ImproperBop[currentmobile]A=lmproperBop[currentmobi1e]+1; 

SynthTimer[currentmobi1e)A=lnitSynthTimer;), 

(*1£ its not time to Bop check for AP transmitting AB*) 

State [contro11ingAP] ===TransmittingAB, 

(*1£ AP is transmitting AB check S/l and i£ it is NOK jump to wait 
for hop and increment the lost access point counter*) 

Which [CheckForReceive [contro1lingAP,currentmobi1e,Stat ions]===NOK, 
(State[currentmobile]A=WaitingForBop; 
LostAP[currentmobile]A=LostAP[currentmobi1e)+1»), 

(*1£ everything ie OK check to see i£ AP has completed AB period*) 

State [controllingAP)===TransmitAPeriod, 

(*1£ it is done jump to ReceiveAPeriod State*) 

(State[currentmobile)A=ReceiveAPeriod; 

(*1£ we are 
Bet incoming 

expecting a message increment 
flag to true*) 

1ncomingAttempts and 

IncomingF1ag[currentmobile)A=Count[ 
Flatten[StationTxQueue[controllingAPl),currentmobile])]) , 

ReceiveAPeriod, 

(Print [currentmobile," is ReceiveAPeriod"]; 

(*Decrement Bop Timer*) 

BTimer[currentmobile]A=BTimer[currentmobile]-l: 
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(*If Bop Timer ia expired Bop no matter what*) 

Which [BTimer[currentmobile]==O, 
(State [currentmobile] A=B.opping; 
ImproperBop[currentmobile]A=ImproperBop[currentmobile]+1; 

SynthTimer[currentmobile)A=InitSynthTimer;), 

(*If ita not time to Bop check for AP transmitting A*) 

State [controllingAP]===TransmitAPeriod, 

(*If AP is transmitting AS check S/I and if it ia NOK with an 
incoming message expected and jump to wait for hop, also increment 
the lost accesa point counter and incoming failure counter*) 

Which [CheckForReceive [controllingAP, currentmobile, stat ions]===NOK 
"IncomingFlag[currentmobile]!=O, 
(state[currentmobile]A=WaitingForBop; 
IncomingFailure[currentmobile]A=IncomingFailure[currentmobile] 

+IncomingFlag[currentmobile]; 
IncomingFlag[currentmobile]A=O; 
LostAP[currentmobile]A=LoatAP[currentmobile]+l)], 

(*If everything ia OK check to see if AP has completed A period*) 

State [controllingAP]===TransmittingBB, 

(*If it is done jump to ReceiveAPeriod State*) 

(State[currentmobile]A=ReceivingBB; 

(*If we are expecting a measage increment IncomingSuccess and
set incoming flag to false*) 

Which[IncomingFlag[currentmobi1e] 1=0, 
(IncomingSuccess [currentmobile] A-IncomingSuccess[curre ntmobile]+ 

IncomingFlag[currentmobile]; 
IncomingFlag[currentmobile]A=O)])]), 

ReceivingBB, 

Submittal 

(Print [currentmobile," is ReceivingBBnJ; 

(*Decrement Bop Timer*) 

BTimer[currentmobile]A=BTimer[currentmobile]-l; 

(*If Bop Timer ia expired Bop no matter what*) 

Which[BTimer[currentmobile]==O, 
(State [currentmobile] "=Bopping; 
ImproperBop [currentmobile] A=ImproperBop[currentmobile) +1: 

SynthTimer[currentmobile]A=InitSynthTimer;), 

(*If ita not time to Bop check for AP transmitting BB*) 

State [controllingAP]===TransmittingBB, 

(*If AP ia transmitting BB check S/I and if it ia NOK jump to wait 
for hop and incremnt the lost access point counter*) 

Which[CheckForReceive[controllingAP,currentmobile,Stations]===NOK, 
(State [currentmobile] A=WaitingForHop; 
LostAP[currentmobile]A=LostAP[currentmobile]+l)], 

(*If everything is OK check to see i.f AP has completed BB period*) 

State [controllingAP]===ReceiveBPeriod, 

(*If it is done jump to ReceiveBPeri.od State*) 
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Submitlal 

1£ [NumberQ[BBBeader[currentmobile] [[1]]], 
State[currentmobile]A=WaitBPeriodi 
TBTimer[currentmobile)A=BBBeader[currentmobile] [[1)), 
State[currentmobile]A=WaitingForCB]]), 

WaitBPeriod, 

(Print [currentmobile," is InactiveBPeriod"]i 

(*Decrement Bop Timer and waiting to transmit timer*) 

BTimer[currentmobile]A=BTimer[currentmobile]-li 
TBTimer[currentmobile]A=TBTimer[currentmobile]-li 

(*1£ Bop Timer is expired Bop no matter what*) 

Which[BTimer[currentmobile]==O, 
(State[currentmobile]A=Boppingi 
ImproperBop[currentmobile]A~ImproperBop[currentmobile] +li 
SynthTimer[currentmobile]A=InitSynthTimeri), 

(*If its not time to Bop check for time to transmit*) 

TBTimer[currentmobile]==O, 

(*If it is done jump to TransmitBPeriod State*) 

(State [currentmobile] A=TransmitBPeriodi 
TBTimer[currentmobile]A=BBBeader[currentmobile] [[2]])]), 

TranamitBPeriod, 

(Print [currentmobile," ia TransmitBPeriod"); 

(*Decrement Bop Timer*) 

BTimer[currentmobile]A=BTimer[currentmobile]-li 
TBTimer[currentmobile]A=TBTimer[currentmobile]-li 

(*1£ Bop Timer ia expired Bop no matter what*) 

Which[BTimer[currentmobile)==O, 
(state [currentmobile] AcBoppingi 
1mproperBop[currentmobile]A=ImproperBop[currentmobile]+1; 
SynthTimer[currentmobile]A=1nitSynthTimeri) , 

(*1f ita not time to Bop check for expiration of transmit timer and 
everything NOK*) 

TBTimer[currentmobile] 1=0&& 
CheckForReceive [currentmobile,controllingAP, Stations]= ==NOK, 

Failure[currentmobile]A=Failure[currentmobile]+ 
Floor(BBHeader[currentmobile] [[2]]/messagelength]i 

StationTxQueue[currentmobile]A=Drop[StationTxQueue[currentmobile], 
Floor [BBHeader[currentmobila] [[2]]/messagelength]]; 

State[currentmobile]A=WaitForCB, 

(*1f it is expired and everything is ok increment success and 
continue*) 

TBTimer[currentmobila]==O, 
Success [currentmobile] A=Success[currentmobile)+ 
Floor[BBBeader[currentmobile] [[2)]/messagelength]; 
StationRxQueue [controllingAP) A=AppendTo[ 

StationRxQueue[controllingAP), 
Take[StationTxQueue[currentmobile), 
Floor[BBBeader[currentmobile] [[2]]/messagelangth)]); 

StationTxQueue [currentmobile) A=Drop[StationTxQueua [cur rentmobile], 
Floor [BBBeader[currentmobila] [[2])/messagelength))i 

State[currentmobile]A=WaitingForCB]), 
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WaitingForCB, 

(Print [currentmobile," is WaitingForCB"]; 

(*Decrement Bop Timer and waiting to transmit timer*) 

BTimer[currentmobile]A=BTimer[currentmobile)-l; 

(*If Bop Timer is expired Bop no matter what*) 

Which[BTimer[currentmobile)==O, 
(State [currentmobile) A=Bopping; 
ImproperBop[currentmobile]A=ImproperBop[currentmobile)+1; 

SynthTimer[currentmobile)A=InitSynthTimer;), 

(*If its' not time to Bop check for AP tranmsitting CB , OK*) 

State [controllingAP) ===TransmittingCB, 

(*If AP ia transmitting All check Sll and if it is NOR: jump to wait 
for hop and increment the lost access point counter*) 

Which [CheckForReceive [controllingAP, currentmobile, Stat ions]===NOK, 
(State[currantmobile]A=Waiting~orBop; 
LostAP[currentmobile)A=LostAP[currentmobile]+l»), 

(*If everything is OK check to see if AP has completed CB pariod*) 

State [controllingAP)===ReceiveCPeriod, 
State[currentmobile)A=SetupCPeriod), 

SatupCPeriod, 

(Print [currentmobile," is SatupCPeriod"); 

(*Decrement Bop Timer and waiting to transmit timer*) 

BTimer[currentmobile] A=BTimer [currentmobile]-l; 

(*If Bop Timer is expired Bop no matter what*) 

Which[BTimer[currentmobile]==O, 
(Stata [ c urr e ntmobile] A=Bopping; 
ImproperBop[currentmobile]A=ImproperBop[currentmobile)+1; 

SynthTimer [cu rre n tmobilel~=InitSynthTimer;), 

(*If the TXQueue goes empty generate traffic and request bandwidth*) 

StationTxQueue[currentmobile)==={empty}, 
(GenerateTraffic[{currentmobile},mobiles); 

Print ["Traffic Generator Executed"]; 
Which[StationTxQueue[currentmobile)c=={empty}, 
State[currentmobile)~=WaitingForBop, 

(*There is new traffic a reservation is required, pick a slot*) 

True, 
TCTimer[currentmobile)~=Random[ 
Statistics'DiscreteDistributions'DiscreteUniformDiatribution[ 
(Floor[BTimer[currentmobile]/messagelength]-l) messagelength)]; 
Print[TCTimer[mobiles]]; 
State[currentmobile)~=WaitCPeriod), 

True, 
State[currentmobile]~=WaitingForBop)}, 

WaitCPeriod, 

(*Print [currentmobile," is InactiveCPeriod"); *) 

(*Decrement Bop Timer and waiting to transmit timer*) 
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BTimer[currentmobile] A=BTimer [currentmobile)-l; TCTimer[currentmobile]A=TCTimer[currentmobile)-l; 

(*If Bop Timer i. expired Bop no matter what*) 

Which [BTimer [currentmobile] ==0, 
(state [currentmobile] AcBopping: 
1mproperBop[ourrentmobile]A=1mproperBop[ourrentmobile]+1; SynthTimer[currentmobile]A=InitSynthTimer;), 

(*If its not time to Bop check for time to transmit*) 
TCTimer[currentmobile)==O, 

(*If it i. done jump to TransmitCPeriod State*) 
(State[ourrentmobile)A=TransmitCPeriod; TCTimer[ourrentmobile)Acreservationlength)]), 

TransmitCPeriod, 

«*Print[currentmobile," i. TranamitCPeriod"];*) 

(*Deorement Bop Timer and waiting to transmit timer*) 
BTimer[currentmobile)A=BTimer[ourrentmobile)-l; TCTimer[ourrentmobile)A=TCTimer[ourrentmobile)-l; 

(*If Bop Timer is expired Bop no matter what*) 

Whioh[BTimer[ourrentmobile)==O, 
(state [currentmobile] A=Bopping; 
1mproperBop[currentmobile]A=ImproperBop[ourrentmobile)+1; SynthTimer[currentmobile)AzlnitSynthTimer;), 

(*If TC Timer expires try to make reservation*) 

TCTimer[currentmobile]I=O,Which[ 

CheckForReoeive [ourrentmobile, o'ont'rollingAP, Sta,tions) ===NOK, (Failure[ourrentmobile]A=Failure[ourrentmobile)+ 
Length[StationTxQueue[currentmobi1e]); StationTxQueue[ourrentmobile)A={empty}; state[currentmobile)A=WaitingForBop»), 

(*1f everything is ok increment suocess and oontinue*) 
TCTimer[ourrentmobile]==O, 

(Re.ervationQueue [controllingAP] A= 
PrependTo[ReservationQueue[oontrollingAP), Prepend[Drop[StationTxQueue[currentmobile],-l],ourrentmobile]); State[ourrentmobile]A=WaitingForBop)]), 

WaitingForBop, 

«*Print[currentmobile," is WaitingForHop"];*) Which[HTimer[ourrentmobile]==O, 
(State[ourrentmobile]A=Bopping; 
SynthTimer[currentmobile]A=1nitSynthTimer;), True,BTimer[currentmobile)A=BTimer[ourrentmobile]-l)), 

{n,l,Length[mobiles)}] 

rnl Simulation Exeoution and Result. 

Submillal 15 L. Van Dcr Jagt 



January 1993 IEEE P802.11-93/1 

Finally, the stage is set for perforrrdng an actual simulation. The following cell 
executes 1000 cycles of the defined simulation and provides diagnostic information as it 
is executing as well. as summary statistics upon completion. 

maxtima=l 00 0 i 

Do[ExacutaAccaaaPoint[{Accaaal}JiExacuteMobila[Mobilea),{tt,l,maxtima}) 

Output of this command detailed in Appendix 

Succeas[Mobiles} 
Failura[MobilaaJ 
IncomingSuccaas[Mobilas} 
IncomingFailure[Mobilas} 
LostAP[Mobiles] 

{7, 5, 7, 10, .S} 

to, 2, 0, 2, O} 

{3, 12, 5, 2, 4} 

to, 0, 0, 0, O} 

to, 0, 0, 0, O} 

ID Conclusion 

This document has expanded upon the framework for evaluating MAC/PHY performance presented 
in 92/123. This expansion has taken the form of a preliminary implementation of one of 
the MACs that has been presented to the MAC group. The requested action from this 
submittal is to close issue 29.1 and to direct the parties working on channel models, MACs 
and MAC/PRY throughput presentations to begin working with a common set of tools developed 
in Mathematica. 
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Accel11 i. Hopping 
Station1 II WaltingForAH 
Stati0n2 Is WaltingForAH 
Stati0n3 is WaltingForAH 
Stati0n4 II WaltingForAH 
StationS is WaitingForAH 
Accell1 Is Hopping 
Station1 is WaltingForAH 
~tati0n2 il WaltingForAH 
"tatlon3 is WailingForAH 

.;tation4 is WaltingForAH 
StationS is WaltingForAH 
Access1 is Hopping 
Station1 is WaltingForAH 
StaU0n2 is WaltingForAH 
Stalion3 is WaltingForAH 
Stati0n4 is WailingForAH 
StationS Is WaltingForAH 
Access1 is Scheduling 
TXOueues/lempty). (empty). (empty). (empty). (empty). (empty). (empty). (empty)) 
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RelfllV8IionOJeueBHlempty}) . /lempty)) . ([emptylll 
Scheduler running 
Allocationl((di8ab1e. none). (disable. none). (disable. none). (disable. none). 

(disable. none" 
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Evaluating TX Conditions between Access1 and Station1 
Station2 is WaitingForAH 
Evaluating TX Conditions between Access1 and Station2 
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Stati0n4 is WaitlngForAH 
Evaluating TX Conditions between Access1 and StatiOn4 
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Access1 is TransmittingAH 
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Station4 is ReceivingAH 
Evaluating TX Conditions between Access1 and Station4 
StationS is ReceivingAH 
Evaluating TX Conditions between Access1 and StationS 
Access1 is TransmittingAH 
Station1 is ReceivingAH 
Station2 is ReceivingAH 
Station3 is ReceivingAH 
Station4 is ReceivingAH 
StationS is ReceivingAH 
Access1 is TransmilAPeriod 
IncomingFlags(O. O. O. O. 0) 
Statlon1 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station1 
Station2 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station2 
Station3 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station3 
Station4 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station4 
StationS is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and StationS 
Access1 is TransmilAPeriod 
IncomingFlags{O. O. O. 0.0) 
Station1 is ReceiveAPeriod 

,tion2 is ReceiveAPeriod 
_Jtion3 is ReceiveAPeriod 
Station4 is ReceiveAPeriod 

StationS is ReceiveAPeriod 
Access1 II TranlmitlingBH 
Station1 is Rec:eivingBH-
Evaluating TX Conditions between Accelll and Statlon1 
Stati0n2 Is RecelvlngBH 
Evaluating TX Conditions between Accell1 and Stati0n2 
Stati0n3 Is RecaivingBH 
Evaluating TX Conditions between Acceu1 and Stalion3 
Stati0n4 Is Rec:eivingBH 
Evaluating TX Conditionl between Accell1 and SlatioM 
StatIonS is RecaivingBH 
Evaluating TX Conditionl between Access1 and StationS 
Accels1 Is TransmittingBH 
Station1 Is RecelvingBH 
Evaluating TX Conditions between Accell1 and Station1 
Stati0n2 is ReceivingBH 
Evaluating TX Conditionll between Accelll1 and Stati0n2 
Stati0n3 Is RecaivingBH 
Evaluating TX Conditions between Accell1 and Stalion3 
Stati0n4 is ReceivingBH 
Evaluating TX Conditionl between Access1 and Stati0n4 
StationS is Rec:eivingBH 
Evaluating TX Conditions between Access1 and StationS 
Access' is TransmittingBH 
Statlon1 is RecelvingBH 
Stati0n2 II RecaivingBH 
Stati0n3 Is Rec:eivingBH 
Stati0n4 Is Rec:eivingBH 
StationS II Rec:eivingBH 
Acces.1 Is RecehteBPeriod 
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TXOueues((ernply).(empty). (empty). (empty). (emptyl. (empty). (empty). (empty)) 
RXOueues((ernpty). (empty). (empty). (empty). (empty). (empty). (empty). (empty)) 
Station1 is WaitingForCH 
Stati0n2 Is WaitingForCH 
Stati0n3 Is WaitingForCH 
Statlon4 ill WaltingForCH 
StationS is WaltingForCH 
Access' 18 ReoeiveBPeriod 
TXOueues/lempty). (empty). (emply). (empty). (empty). (empty). (empty). (empty)) 
RXOueues((ernpty). (empty). (empty). (empty). (empty). (empty). (empty). (empty)) 
Station1 is WaitingForCH 
Evaluating TX Conditions between Access1 and Station1 
Stati0n2 Is WaitingForCH 
Evaluating TX Conditions between Access1 and Stati0n2 
Station3 is WaitingForCH 
Evaluating TX Conditions between Ac:cess1 and Stalion3 

• Stiltion4 is WaltingForCH 
Evaluating TX Conditions between Access1 and Stati0n4 
StationS is WaltingForCH 
Evaluating TX Conditions between Access 1 and StationS 
Access1 Is TransmittingCH 
TXOueues((empty). (empty). (empty). (empty). (empty). (emptyl: (empty), (empty)) 
RXOueues({empty). {empty}. (empty). (empty). (empty). (empty). (empty}. (emply)) 
Station1 is WaitingForCH 
Evaluating TX Conditions between Access1 and Station1 
Station2 is WaitingForCH 
Evaluating TX Conditions between Access1 and StatiOn2 
Station3 is WaitingForCH 
Evaluating TX Conditions between Access1 and Stati0n3 
Stalion4 is WaitingForCH 
Evaluating TX Conditions between Access1 and Station4 
StationS is WaitingForCH 
Evaluating TX Conditions between Access1 and StationS 
Access1 is TransmittingCH 
TXOueues/lemply}. (empty). (empty). (empty). (empty). (empty). (empty). (empty)) 
RXOueues{{empty}. (empty). (empty). (empty). (empty). (empty). (empty). (empty" 
Station1 is WaitingForCH 
Evaluating TX Conditions between Access1 and Station1 
Station2 Is WaitingForCH 
Evaluating TX Conditions between Access1 and Station2 
Station3 is WaitingForCH 
Evaluating TX Conditions between Access1 and Station3 
Station4 is WaitingForCH 
Evaluating TX Conditions between Access 1 and Station4 
StationS is WaitingForCH 
Evaluating TX Conditions between Access1 and StationS 
Access1 is TransmittingCH 
TXOueues{{empty). (empty). (empty}, {empty}, (empty). {empty}, (empty}. (empty)) 
RXQueues{(empty). {empty}, (empty). (empty}, {empty}, (empty). (empty), (em ply)) 
Station1 is WaitingForCH 
Station2 is WaitingForCH 
Station3 is WaitingForCH 
Station4 is WaitingForCH 
StationS is WaitingForCH 
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Station1 I. SetupCPeriod 
Tratl\c Generator Executed 
(225. O. O. O. 0) 
Stati0n2 " SetupCPeriod 
Tratl\c Generator Executed 
(225. 30, 0, 0, 0) 
Stati0n3 I. SetupCPeriod 
Tratl\c Generator Executed 
(225. 30, 188, O. 0) 
Stati0n4 " SetupCPerlod 
Tratl\c Generator Executed 
(225. 30, 188,66,0) 
StationS i. SetupCPeriod 
Tratl\c Generator Executed 
(22S, 30,188,66.119) 
Evaluating TX Conditions between Station2 and Access1 
Evaluating TX Conditions between Stati0n4 and Access1 
Evaluating TX Conditions between StationS and Accesl1 
Evaluating TX Conditions between Stati0n3 and Accel11 
Evaluating TX Conditions between Station1 and Access1 
Station1 I. Hopping 
Stati0n2 Is Hopping 
Stati0n3 is Hopping 
Stalion4 i. Hopping 
StationS Is Hopping 
Station1 Is Hopping 
Stati0n2 I. HOpping 
Stalion3 II Hopping 
Stalion4 i. Hopping 
StationS is Hopping 
Station1 Is Hopping 
Station2 Is Hopping 
Stati0n3 Is Hopping 
Stati0n4 I. Hopping 
StationS I. Hopping 
Station1 is WaitingForAH 
Stati0n2 is WaitingForAH 
Stalion3 Is WaitingForAH 
Stalion4 is WaitingForAH 
StationS Is WaitingForAH 
Station1 Is WaitingForAH 
Slation2 Is WaitingForAH 
Stallon3 I. WaitingForAH 
Stallon4 is WaitingForAH 
StationS i. WaitingForAH 
Station1 is WaitingForAH 
Station2 is WaitingForAH 
Stati0n3 is WaitingForAH 
Stalion4 is WaitingForAH 
StationS is WaitingForAH 
Station1 is WaitingForAH 
Station2 is WaitingForAH 
Stati0n3 is WaitingForAH 
Station4 is WaitingForAH 
StationS is WaitingForAH 
Accessl is Hopping 
Station1 is WaitingForAH 
Station2 is WaitingForAH 
Stati0n3 is WaitingForAH 
Station4 is WaitingForAH 
StationS is WaitingForAH 
Access1 is Hopping 
Station1 is WaitingForAH 
Station2 is WaitingForAH 
Station3 is WaitingForAH 
Station4 is WaitingForAH 
StationS is WaitingForAH 
Access1 is Hopping 
Station1 is WaitingForAH 
Station2 is WaitingForAH 
Station3 is WaitingForAH 
Station4 is WaitingForAH 
StationS is WaitingForAH 
Access1 is Scheduling 
TXOueues{{empty), (empty), (empty) . (StationS. Station3. empty). (Station3. empty), 

{Station2. emptyl, (StationS. Station2. StationS. Station2. Station2. Station2. 
e.mpty) . (S tation2. Station2. Station4 . emptyll 

RXOueuesHempty) . (empty). (empty) , (empty). (empty). (empty). (empty) . (ernptyll 
ReservationOueueslllStation 1. StationS. Station3). (Station3. Statlon2). 

(StationS. Stat 01'12. Station2. Station4). 
(Station4. StationS. Station2. StationS. Station2. Station2. Station2). 
IStation2. Station3). empty) . Hemptyll. ({emptylll 

Scheduler running 
Allocations((1. 10). (61 . 5). (11,5),131,301. (16. 1S)} 

P802.11-93/1 
TXOUeueI{{empty), (empty), (empty). (StationS, Stati0n3, empty), (Station3. empty), 

(SIatian2. empty), (StationS, Stati0n2. StationS, Stati0n2, Stati0n2. Station2, 
empty). (Stalion2. StalfCSft2. Station4. empty)) 

RXOueun({empty). (empty), (empty). (empty). (empty). (empty). (empty). (empty II 
ResetVaIionClUeues({empty). ((empty)). ({empty))) 
Slation1 is WaitingForAH 
Evaluating TX Conditions between Acceu1 and Station1 
SIaIian2 II WaitingForAH 
EvakJaling TX Conditions between Accell1 and SIati0n2 
Stalian3 Is WaitingForAH 
Evaluating TX Conditions between Access1 and Stati0n3 
Stati0n4 is WaitingForAH 
Evalualing TX Condition. between Accell1 and SIaIion4 
SlationS is WaitingForAH 
Evaluating TX Conditions between Accell1 and StationS 
Acceu1 i. TransmittingAH 
Station1 is ReceivingAH 
Evalualing TX Condition. between Acceu1 and Slation1 
Sta1ian2 is ReceivingAH 
Evalualing TX Conditions between Acceu1 and Stati0n2 
SIaIian3 is ReceivingAH 
Evaluating TX Conditions between Access1 and Stati0n3 
SIati0n4 " ReceivingAH 
EvUIaIing TX Conditions between Acceu1 and Statlon4 
StationS" ReceivingAH 
Evalualing TX Condition. between AcceSl1 and StationS 
Acceu1 i. TranlmittingAH 
Station1 is ReceivingAH 
EvaJuating TX Conditions between Access 1 and Station1 
SIati0n2 Is ReceivingAH 
Evaluating TX Conditions between Access1 and Stalion2 
Stalion3 " ReceivingAH 
EvalualinQ TX Conditions between Access1 and Stati0n3 
Stati0n4 is ReeeivingAH 
Evaluating TX Conditions between Access1 and Stalion4 
StationS is ReeeivingAH 
Evaluating TX Conditions between Access1 and StationS 
Access1 is TransmittingAH 
Slation1 is ReeeivingAH 
SIati0n2 is ReeeivingAH 
Stallon3 is ReeeivingAH 
Stati0n4 II ReeeivingAH 
StationS is ReceivingAH 
Acceu1 is TransmitAPeriod 
IncomingFlags(O, 0, 0, 0. 0) 
Station1 is ReceiveAPeriod 

"Ev8lua!ing TX Conditions between Access1 and Station1 
Stati0n2 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Stati0n2 
Stalion3 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station3 
Stalion4 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Stati0n4 
StationS is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and StationS 
Access1 i. TransmitAPeriod 
IncomingAags(O. 0, O. O. 0) 
Station1 is ReceiveAPeriod 
Stati0n2 is ReceiveAPeriod 
Stati0n3 is ReceiveAPeriod 
Slati0n4 is ReceiveA Period 
StationS is ReceiveAPeriod 
Access1 is TransmittingBH 
Station1 is ReceivingBH 
Evaluating TX Conditions between Access1 and Station1 
Stati0n2 is ReceivingBH 
Evaluating TX Conditions between Access1 and Station2 
Stati0n3 is ReeeivingBH 
Evaluating TX Conditions between Access1 and Station3 
Stati0n4 is ReeeivingBH 
Evaluating TX Conditions between Access1 and Station4 
StationS is ReceivingBH 
Evaluating TX Conditions between Access1 and StationS 
Access1 is TransmittingBH 
Station1 is ReceivingBH 
Evaluating TX Conditions between Access1 and Station1 
Stati0n2 is ReceivingBH 
Evaluating TX Conditions between Access1 and Station2 
Station3 is ReceivingBH 
Evaluating TX Conditions between Access1 and Station3 
Station4 is ReceivingBH 
Evaiuating TX Conditions between Access1 and Station4 
StationS is ReeeivingBH 
Evaluating TX Conditions between Access1 and StationS 
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Accal8t I. TranllmittingBH 
Station1 is ReceivingBH 
Evaluating TX Conditions between Accellt and Stationt 
Stati0n2 is RaceivingBH 
Evaluating TX Conditions between Accell1 and Stati0n2 
Stati0n3 is ReceivingBH 
Evaluating TX Conditions between Accell1 and Stalion3 
Stati0n4 is RaceivingBH 

'jlluating TX Conditions between Acceas1 and Stati0n4 
~tiOnS is ReceivlngBH 

Evaluating TX Condition. between Accellt and StationS 
Access1 is TransmittingBH 
Station1 is ReceivingBH 
Evaluating TX Conditions between Access1 and Station1 
Stati0n2 Is ReceivlngBH 
Evaluating TX Conditions between Access1 and Stati0n2 
Stati0n3 Is ReceivlngBH 
Evaluating TX Conditions between Accept and Stati0n3 
Slation4 I. ReceivingBH 
Evaluating TX Condition. between Accep1 and Stati0n4 
StationS I. ReceivingBH 
Evaluating TX Conditions between Accell1 and StationS 
Acca8l1 il TransmittingBH 
Station1 is ReceivingBH 
Evaluating TX Conditions between Accell1 and Station1 
Stati0n2 is ReceivingBH 
Evaluating TX Conditions between Access1 and Stati0n2 
Stati0n3 Is ReceivingBH 
Evaluating TX Conditions between Access1 and Station3 
Stati0n4 is ReceivingBH 
Evaluating TX Conditions between Accell1 and Station4 
StationS is ReceivingBH 
Evaluating TX Conditions between Access1 and StationS 
Accass1 is TransmittingBH 
Station1 is ReceivingBH 
Evaluating TX Conditions between Accep1 and Station1 
Station2 is ReceivingBH 
Evaluating TX Conditions between Accell1 and Stati0n2 
Station3 is ReceivingBH 
Evaluating TX Condition. between Accep1 and Station3 
SIati0n4 il ReceivingBH 
EvAluating TX Conditione between Accep1 and Stati0n4 
StatiOnS is ReceivingBH 
Evaluating TX Conditions between Accep1 and StationS 
• - ... ss1 is TransmittingBH 

,.ion1 is ReceivingBH 
Evaluating TX Conditione between Accell1 and Station1 
Station2 is ReceivingBH 
Evaluating TX Conditions between Access1 and Station2 
Stati0n3 is ReceivingBH 
Evaluating TX Conditions between Access1 and Stati0n3 
Station4 is ReceivingBH 
Evaluating TX Conditions between Access1 and Station4 
StationS is ReceivingBH 
Evaluating TX Conditions between Access1 and StationS 
Accass' is TransmittingBH 
Station1 is ReceivingBH 
Evaluating TX Conditions between Access1 and Station1 
Station2 Is ReceivingBH 
Evaluating TX Conditions between Access1 and Station2 
Station3 is ReceivingBH 
Evaluating TX Conditions between Access1 and Station3 
Stati0n4 is ReceivingBH 
Evaluating TX Conditions between Access' and Station4 
StationS is ReceivingBH 
Evaluating TX Conditions between Access1 and StationS 
Access1 is TransmittingBH 
Station' is ReceivingBH 
Evaluating TX Conditions between Access1 and Station1 
Station2 is ReceivingBH 
Evaluating TX Conditions between Access1 and Station2 
Station3 is ReceivingBH 
Evaluating TX Conditions between Access1 and Station3 
Station4 is ReceivingBH 
Evaluating TX Conditions between Access' and Station4 
StationS is ReceivingBH 
Evaluating TX Conditions between Access1 and StationS 
Access' is TransmittingBH 
Station' is ReceivingBH 
Evaluating TX Conditions between Access1 and Station' 
~'~ ~ion2 is ReceivingBH 

)ating TX Conditions between Access' and Station2 
Station3 is ReceivingBH 
Evaluating TX Conditions between Access' and Station3 
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Statlon4 Is RacelYIngBH 
Evaluating TX Conditions between Accep1 and S1ation4 
StationS \I ReceivlngBH 
Evaluating TX Conditions between Acceu1 and SIaIionS 
Access1 II TransmittingBH 
Station1 Is ReceivingBH 
Evaluating TX Conditions between AccaIs1 and Station1 
Stati0n2 Is ReceivlngBH 
Evaluating TX Conditions between Acceu1 and Stati0n2 
Stati0n3IIReceivingBH 
Evaluating TX Conditions between Accep1 and Stati0n3 
Stati0n4 is ReceivlngBH 
Evaluating TX Conditions between AcceIs1 and Stati0n4 
StationS II ReceivingBH 
Evaluating TX Conditions between Accep1 and StationS 
Acceas1 II TransmittingBH 
Station1 II ReceivingBH 
Evaluating TX Conditions between AccaIs1 and Station1 
Stati0n2II ReceivlngBH 
Evaluating TX Conditions between Accep1 and Stati0n2 
Sta1lon3 II ReceivingBH 
Evaluating TX Conditions between Accep1 and Stati0n3 
Slatlon4 II ReceivlngBH 
Evaluating TX Conditionl between AcceN1 and Stati0n4 
StationS il ReceivingBH 
Evaluating TX Conditions between Access1 and StationS 
Accea.' III TransmittingBH 
Station1 Is ReceivingBH 
Evaluating TX Conditions between Access1 and Station1 
Stati0n2 Is ReceivingBH 
Evaluating TX Conditions between Access1 and Stati0n2 
Stati0n3 is ReceivingBH 
Evaluating TX Condition. between Access1 and Stati0n3 
Stati0n4 i, ReceivingBH 
Evaluating TX Conditions between Access1 and Stati0n4 
StationS Is ReceivingBH 
Evaluating TX Conditionl between Access1 and StationS 
AccBII1 I, TransmittingBH 
Station1 II ReceivingBH 
Evaluating TX Condition. between Access1 and Station1 
Stati0n2 is ReceivingBH 
Evaluating TX Conditions between Access1 and Stati0n2 
Stati0n3 i. ReceivingBH 
Evaluating TX Conditionl between Access1 and Stati0n3 
Stati0n4 Is ReceivingBH 

'7 Evaluating TX Cond'itiOns between Access1 and Stati0n4 
StationS Is ReceivingBH 
Evaluating TX Conditions between Access1 and StationS 
Accell1 is TranlmittingBH 
Station1 is ReceivingBH 
Evaluating TX Conditions between Access1 and Station1 
Station2 is ReceivingBH 
Evaluating TX Conditions between Access1 and Stati0n2 
Station3 is ReceivingBH 
Evaluating TX Conditions between Access 1 and Stati0n3 
Stati0n4 ill ReceivingBH 
Evaluating TX Conditions between Access1 and Station4 
StationS is ReceivingBH 
EvaluatinG TX Conditions between Access1 and StationS 
Access1 Is TransmittingBH 
Station1 Is ReceivingBH 
Station2 Is ReceivingBH 
Station3 is ReceivingBH 
Stati0n4 Is ReceivingBH 
StationS is ReceivingBH 
Access1 is ReceiveBPeriod 

P802.11·93/1 

TXOueuesHempty). (empty). (empty). (StationS. Stati0n3. empty). (Station3. empty). 
(Station2. empty). (StationS. Station2. StationS. Station2. Station2. Station2. 
empty). (Stati0n2. Station2. Station4. empty)) 

RXOUeueellempty). (empty). (empty). (empty). (empty). (empty). (empty). (empty)) 
Station1 is InactiveBPeriod 
Station2 is Inac:liveBPeriod 
Station3 Is InactiveBPeriod 
Station4 is InactiveBPeriod 
StationS is InactiveBPeriod 
Access1 is ReceiveBPeriod 
TXOueuesHempty}. (empty). (empty). (SlationS. Station3. empty). (Station3. empty). 

(Station2. empty). (StationS. Station2. StationS. Station2. Station2. Station2. 
empty). (Station2. Station2. Station4. empty)) 

RXOueuesllempty). (empty). {empty}. (empty). (empty). {empty}. {empty}. /empty)) 
Station1 is TransmitBPeriod 
Evaluating TX Conditions between Station1 and Access1 
Station2 is InactiveBPeriod 
Station3 is tnactiveBPeriod 
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Stati0n4 II InactiveBPeriod 
StationS I, InactiYeBPeriod 
AcaI •• t I. R_iYeBPeriod 
TXQueuesl/empty}, (empty). (empty), [StationS. StationS, empty}, {StationS, empty}. 

IStaliofl2, emplY!. (StationS. staliofl2, StationS. Statlon2. Statlon2. Station2, 
ompty). (Stati0n2. Stati0n2. SIaIion4, emptyJ) 

RXQueueaHempty). (empty). (empty). (empty). (empty). {empty}. (empty). (empty}) 
Station1 I, TranlmitBPeriod 
Evaluating TX Conditiona between Station1 and Acceu1 
Stati0n2 Is InactiveB Period 
Stati0n3 Is InactiYeB Period 
Statlon4 Is InactiveBPeriod 
StationS is InactiYeBPeriod 
Access1 Is R_iveBPeriod 
TXQueues/lempty). (empty). (empty). (StationS. Stati0n3. empty). (StationS. empty). 

[Stati0n2. empty), (StationS, Stati0n2. StationS. Stati0n2. Stati0n2. Stati0n2. 
empty). {Stati0n2. Station2. Station4, empty}} 

RXQueuesl/empty). {empty}. {empty}. (empty). (empty). {empty}. {empty}. {emptyJ} 
Stallon1 Is TransmitBPeriod 
Eyaluating TX Conditiona between Station1 and Accen1 
Stallon2 Is InactiveBPeriod 
Stati0n3 Is InactiveBPeriod 
Stati0n4 Is InactiveB Period 
StatIonS is InactiYeBPeriod 
AcalII1 Is R_iveBPeriod 
TXQueuesllempty}. {empty}. (empty). {StationS, StationS. empty}, {StationS, empty}. 

{Stati0n2, empty}, (StationS, Stati0n2, StationS. Station2, Stati0n2. Stati0n2. 
empty), (Stati0n2, Stati0n2, Station4, empty)} 

RXOueues/lempty}, (empty), (empty), {empty}. (empty). (empty), (empty). {empty}} 
Statlon1 is TransmitBPeriod 
Evaluating TX Conditions between Station1 and Access1 
Stalion2 is InactiveBPeriod 
Stati0n3 Is InacliveBPeriod 
Stati0n4 Is InactiveBPeriod 
StationS is InactiyeBPeriod 
Acalss1 is Aec:eiveBPeriod 
TXQueues/lempty), [empty), (empty), {StationS, StationS, empty}, {Stalion3, empty}. 

(Statlon2, empty), (StationS, Station2, StationS, Stati0n2, Station2, Stati0n2, 
empty), (Station2, Stati0n2, Station4, empty)} 

RXQueuesliempty), [empty}, [empty}, (empty), (empty), (empty). (empty), (empty" 
Station1 Is TransmitBPeriod _ 
Evaluating TX Conditions between Station1 and Access1 
Stalion2 Is InactiveBPeriod 
Stalion3 is InactiveBPeriod 
Stati0n4 is InactiveBPeriod 
StationS is InactiveBPeriod 
Acalss1 is AeeeiveBPeriod 
TXQueuesllempty), (empty), [empty), (StationS, Station3, empty), [Stalion3. empty}, 

{Station2, empty}. (StationS. Station2. StationS. Station2. Station2. Stati0n2. 
empty). (Station2. Station2. Station4. empty" 

RXQueues(fempty). (empty). (empty). [empty}. (emplY!. (empty). (empty). (empty" 
Station1 is TransmitBPeriod 
Evaluating TX Conditione between Station1 and Access1 
Statfon2 is InactiveBPeriod 
Station3 Is InactiveBPeriod 
Station4 is InactiveB Period 
StationS is InactiveBPeriod 
Access1 is Aec:eiveBPeriod 
TXQueuesllempty), lempty}. (empty). (SlationS. Stati0n3. empty}, (StationS. empty). 

(Station2. empty). (StationS. Stati0n2. StationS. Stalion2. Station2. Station2. 
empty). (Station2. Stali0n2. Station4. emptyll 

AXQueuesllempty), (empty), (empty). (empty). (empty), (empty), (empty), (empty" 
Station1 is TransmitBPeriod 
Evaluating TX Conditions between Station1 and Access1 
Station2 is InactiveBPeriod 
Station3 is InactiveB Period 
Station4 is InactiveBPeriod 
StationS is InactiveBPeriod 
Acalss1 is A_iveBPeriod 
TXQueuesllempty), (empty), (empty), (SlationS, Station3. empty). {Station3. empty}, 

(Station2. empty). (StationS, Station2. StationS. Stalion2, Station2. Stalion2. 
empty). (Station2. Station2. Station4. empty" 

RXQueues(fempty). {empty}. {empty}. (empty), (empty). (empty), {empty}. (emptyll 
Station1 is TransmitBPeriod 
Evaluating TX Conditions between Station1 and Access1 
Station2 is InactiveBPeriod 
Station3 is InactiveBPeriod 
Station4 is InactiveBPeriod 
StationS is InactiveB Period 
Access1 is Rec:eiveBPeriod 
TXQueues/lempty). {empty}. {empty}, {StationS. Station3, empty}. (Station3. empty). 

{Station2, empty} . {SlationS, Station2. StationS. Stalion2, Station2. Station2. 
empty}. (Station2. Stalion2. Station4. emptyll 

RXQueuesliemply). (empty), (empty), (empty), (empty), (empty). (empty), (emptyll 

Statlon1 II TranlmitBPeriod 
EvaJuaIincJ TX Condltlon. between Station1 and Acceu1 
Stallon2 II InacliveBPeiiOlt 
Stalionl is lnactiveBPeriod 
StatIcM is InactiYeBPeriod 
Stati0r6 II InactiveBPeriod 
Acalu1 II ReceiveBPeriod 
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TXou..s/lemptyl. (empty). lempty}. (StationS. Statl0n3. empty), (StationS. empty). 
{StaIDn2. empty}. (StationS. Statlon2, StatIonS. Stallon2. Stati0n2. Stat\on2, I 
~I. {Station2. Stallon2, Station4. empty}} 

RXOUIUelllempty}, (empty). (empty). {empty}. (empty). (empty). (empty). (empty" 
Statlon1 II TransmitBPeriod 
Statlon2 is InactiveBPeriod 
Stati0n3 Is lnactiveB Period 
Stati0n4 is InactiveBPeriod 
Stati0r6 Is InactiveB Period 
AcallI' II ReceiYeBPeriod 
TXOUlll8I/1empty), (empty). (empty). (empty). (StationS. empty}. (Station2. empty). 

(StdDnS. Statl0n2. StationS. Stati0n2. Stati0n2. Stati0n2. empty). 
(StaIan2. Stati0n2. Statlon4. empty}) 

RXauauelliempty. (StationS, Stati0n3l1. (empty), (empty). {emplY!. (empty), (empty). 
{emply}. {empty" 

Statlon1 II WaitingForCH 
Statlon2 fa InactiveBPeriod 
Stati0n3 II TransmitBPeriod 
Evalullli!O TX Conditions between StationS and Acalla1 
Statlon4 18 InactiveBPeriod 
StationS II InactiveBPeriod 
Accal.' la ReceiveBPeriod 
TXOueuesllempty}. {empty}. (empty), (empty). (StationS. empty), (Statlon2. empty). 

(StaliDnS, Stati0n2. StationS. Stati0n2. Stati0n2. Stati0n2. empty). 
(Stati0n2. Stati0n2. Station4. empty" 

RXQu..sllempty. (StationS. Stati0n3". (empty). {empty}. (empty), (empty), (empty). 
(empty). (empty" 

Station1 is WaitingForCH 
Stati0n2 Is InactiveB Period 
Stati0n3 ia TransmitBPeriod 
Eyalualilg TX Conditions between StationS and Acalss1 
Stati0n4 II InactiveBPeriod 
StationS Is InactiveBPeriod 
Access1 il ReceiveBPeriod 
TXOueuesllempty). (empty). (empty}, lempty}.IStati0n3, empty), (Station2, empty}. 

(StatiDnS. Station2. StationS. Stati0n2. Station2. Station2. empty). 
{Stati0n2. Station2. Station4. empty" 

RXOu_lIempty. (StationS, StationSI!. (empty). (empty). {empty}. {empty}. {empty' 
(empty). (emptyll - - . 

'Station1 is WaitingForCH 
Station2 is InactiveBPeriod 
Stalion3 Is TransmitBPeriod 
Evaluatilg TX Conditions between StationS and Access1 
Stati0n4 ill InactiYeBPenad 
StationS Is InactiveBPeriod 
Access1 is ReceiYeBPerlod 
TXOueuesllempty). (empty). {empty}. (empty). (Station3. empty). {Station2. empty}, 

(StationS. Stalion2. StationS. Station2. Station2. Stati0n2, empty). 
{Stalion2, Station2. Station4, emptyl! 

RXOueues((empty, (StationS. Slation3l1. (empty). {empty}. (empty). (empty). (empty). 
(emptyJ, (emptyll 

Stadon1 is WaitingForCH 
Station2 is InactiveBPeriod 
Stati0n31s TransmitBPeriod 
Evaluatilg TX Conditions between Station3 and Access1 
Station4 is InactiveBPeriod 
StationS is InactiveB Period 
Acalss1 is ReceiYeBPeriod 
TXOueuesllemply). {empty}, (empty). (empty). IStation3. empty}. {Station2. empty}. 

(StationS. Station2, StationS, Station2, Station2. Station2, empty). 
(Statian2. Station2. Station4, emptyl! 

RXQueues((empty. (StationS. Station31!. {empty}. {empty}, {empty}. (empty). (empty), 
{emptyl. {emptyll 

Station1 is WaitingForCH 
Station2 is InactiveB Period 
Station3 is TransmitBPeriod 
Station4 is InactiveBPeriod 
StationS is InactiveB PeriOd 
Access1 is Rec:eiveBPeriod 
TXQueuesllempty}. (empty). (empty). (empty), (Station3. empty), (empty). 

(StationS. Station2. StationS, Station2, Stalion2, Station2, empty). 
(Stati0n2. Station2. Station4. emptyl! 

RXOueues((empty. {StationS, Station3}. {Station211. {empty}, {empty}, (empty). 
(empty). 

(empty). (empty), (emptyll 
Statfon1 is WaitingForCH 
Station2 is InactiveBPeriod 
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SIaIion3 Is WaitingFOICH 
SIaIion4 Ie lnactiveBPeriod 
SlatlonS II Tranami1SPeriod 
Evaluating TX Conditione betw .. n SlationS and Acceaa1 
Acce .. 1 II ReceiveBPeriod 
TXOUeIHHl({empty). (empty). (empty). (empty). (Stallcn3. empty). (empty). 

(StationS. Stati0n2. StationS. Slation2, Stati0n2. Stati0n2. empty). 
(Stati0n2. Stati0n2. Stallon4. empty)) 

"'~:;}~I((empty. (StationS. Stati0n3). (Stali0n2)). (empty). (empty). (empty). 

,empty}. (empty). (empty)) 
Station1 is WailingFOICH 
Stalion2 II lnac:tiveBPeriod 
Stati0n3 is WallingFOICH 
SIaIion4 i8 InectiveBPeriod 
SlationS II TransmitBPeriod 
Evaluating TX Conditione between StationS and Accell1 
Accell1 Is ReceiveBPeriod 
TXOUeuesllempty), (empty), (empty). (empty). (Stalion3, empty). (empty). 

(StationS. Stalion2. StatIonS. Stad0n2, Stalion2, Stati0n2. empty). 
(Stali0n2. Sta1lon2. Statlon4, emptyll 

RXOueuel({empty. (StationS. StaIion3). (Stati0n2)). {empty}. (empty). {empty}. 
{empty}. 

(empty). {empty}. (empty)) 
Station1 Is WaitingForCH 
SIati0n2 Is InactiveB Period 
Stati0n3 I. WaitingForCH 
Stalion4 is lnac:tiveBPeriod 
StationS Is TransmitBPeriod 
Evaluating TX Conditions between StationS and Access1 
Access1 is ReceiveBPeriod 
TXOUeuesf(empty}. {empty}. (empty). (empty). (Stalion3. empty), (empty), 

(StationS. Stati0n2. StationS. Slati0n2. Station2. Stati0n2. empty). 
(Station2. Stati0n2. Station4, empty)) 

RXOueuea({empty. (StationS. Station3). (Stati0n2J1. (empty), (empty), (empty), 
(empty). 

(empty), (empty), (empty)) 
Station1 is WaitingFOICH 
Slation2 Is InactiveBPeriod 
Stalion3 is WaitingForCH 
SIaIion4 is InectiveBPeriod 
StalionS i& T ransmitB Period 
Evaltsating TX Conditionl between StationS and Acce •• 1 
Acce .. 1 is Rec:eiveBPeriod 
'nIOueuesllempty). (empty). (empty). (empty). (Station3. empty). (empty). 

',lationS. Station2. StationS. Stati0n2. Stati0n2. Station2. empty). 
ISlatiOn2. Slation2. Station4, emptyll 

RXOUeues({empty. (StationS. Station3). (Station2)), (empty). (empty). (empty), 
(empty). 

(empty). (empty). (empty)) 
Station1 Is WaitingForCH 
Station2 Is InactiveBPeriod 
Stalion3 is WaitingForCH 
Slation4 is InBctiveBPeriod 
StationS II TransmitBPeriod 
Evaluating TX Conditions between StationS and Access1 
Access1 Is Rec:eiveBPeriod 
TXOUeuesf(empty). (empty), (empty). (empty). (Stati0n3. empty). (empty), 

(StationS. Station2. StationS. Slation2. Stati0n2. Station2. empty), 
(Slation2. Stalion2. Stati0n4. empty\l 

RXOueues{{empty. (StationS. Station3). (Station2l1. (empty). (empty). (empty). 
(empty). 

(empty). (empty). (emptyll 
Station1 is WaitingForCH 
Station2 is InactiveBPeriod 
Station3 Is WaitingForCH 
SIaIion4 Is InactiveBPeriod 
StationS is TransmitBPeriod 
Evaluating IX Conditions between StationS and Access1 
Accels1 is Rec:eiveBPeriod 
TXOUeues{{empty}, {empty}, (empty), (empty). (Station3. empty). (empty), 

{StationS. Station2. StationS. Station2. Station2. Station2. empty}. 
{Station2. Station2. Station4. empty}} 

RXOueues{{empty, (StationS. Station3). (Station2)). {empty}. (empty). {empty}. 
{empty}, 

(empty). (empty). {emptyll 
Station1 is WaitingForCH 
Station2 is InactiveBPeriod 
Station3 is WaitingForCH 
Slation4 is InactiveBPeriod 
Sta~onS is TransmitBPeriod 

iJating TX Conditions between StationS and Access1 
" Jssl is Rec:eiveBPeriod 

TXQueues{{empty}, {empty}, (empty}, (empty). (Sta:ion3. empty}, (empty). 
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(SlatlonS. Stalion2. StatIonS, Stall0n2. SIaIion2, Stad0n2. empty). 
(StaIIon2. Stalion2. Stati0n4. emptyll 

RXOueuea((empty. (StatllmS. Statlon3l. (Stalion2)). {emply}. {emply}. {emply}. 
{empty}. 

(empty). (empty). (empty)) 
Statlon1 Is WaitingFOICH 
StaIion2 Is lnacliveBPerIod 
Statlon3 Is WaitingFOICH 
Sta1iDn4 Is lnactiveB Period 
StatIonS I. Tranami1SPeriod 
Evaluating TX Condition. between StationS and Acce •• 1 
Acce111 II ReceiveBPeriod 
TXOueuea\Iempty). (empty). {empty}. [empty1. (Stallcn3, empty). 'empty}. 

(StationS. Stalion2, StationS. Station2, Statl0n2. Stati0n2. emply). 
(StaIIon2. Stalion2. Stati0n4. emply)) 

RXOUeuesllemply. {StationS. Station3}, (Stati0n2)). (empty). (empty). (emply). 
{empty}. 

{emply}. {emply}. (empty)) 
Statlon1 is WaitingFOICH 
Statlon2 II Inac:tiveBPeriod 
Statlon3 Is Wai1IngFOICH 
Stati0n4 Is lr8diveBPeriod 
StatIonS II Tranlmi1SPeriod 
Evaluating TX Conditione between StationS and Acc:esa1 
Acce111 II ReceiveBPeriod 
TXOUeue'\Iempty}, {emply}. {empty}, {empty1, {Stati0n3. empty}. {empty}. 

{StationS, Stalion2. StationS. Station2, Station2, Stati0n2. emply}. 
(Stali0n2. Stalion2. Stati0n4. emptyll 

RXOUeues((emply. (SlationS. Station3). {Stati0n2l1. {emply}, (emply), (emply). 
{empty}. 

{emply}. (empty). (emptyll 
Station1 1& WaitingForCH 
Statlon2 is InadiveBPeriod 
Stati0n3 is WaitingForCH 
Stalion4 is InectiveBPeriod 
StationS i. TransmitBPeriod 
Evaluating TX Conditions between StationS and Accesa1 
Acces.1 II ReoeiveBPeriod 
TXOUeuesl\empty), {empty}. (emply).{empty). (Stalion3. empty). (empty). 

(StationS. Slation2. StationS. Stati0n2. Stati0n2. Station2. empty), 
{Station2, Stalion2, Stati0n4. empty" 

RXOUeuesl\empty. (StationS, Station3}.lStati0n2lJ. (empty). (emply), (empty). 
{empty} •. 

{empty}. (empty). {emptylJ 
Station1 is WaitingFOICH 

. ; Stalion2 Is InacliveBPeriod 
Stati0n3 is WaitingForCH 
Stalion4 is InactiveB Period 
StationS is TransmitBPeriod 
Evaluating TX Conditione between StationS and Access1 
Accel11 is ReceiveBPeriod 
TXOUeues({emptyi. (empty). (empty), (empty). (Stalion3. empty), (empty). 

{StationS, Sta1ion2. StatIonS. Station2. Stati0n2. Station2. empty}. 
(Station2. Station2, Station4. emptyll 

RXOueues({emply, (StationS, Station3). (Station211. (empty). (empty), (empty), 
(empty). 

(empty), (empty). {emplyll 
Station1 is WaitingForCH 
Stalion2 !s InactiveBPeriod 
Stalion3 is WaitingForCH 
Stati0n4 is InactiveB Period 
StationS is TransmitBPeriod 
Evaluating TX Conditions between StationS and Access1 
Access 1 is Rec:eiveBPeriod 
TXOUeuesl\empty}. {emply}. {empty}. (empty). (Station3. emply). (empty). 

(StationS. Station2. StationS. Station2. Station2. Station2. empty). 
(Stati0n2. Station2. Station4. empty II 

RXOUeues((empty. (StationS. Station3). (Station211. (empty). (empty). (empty). 
{empty}, 

(empty). (emply). (emptyll 
Station1 is WaitingForCH 
Station2 is InactiveBPeriod 
Stati0n3 is WaitingForCH 
Station4 is InactiveBPeriod 
StationS is TransmitBPeriod 
Evaluating TX Conditions between StationS and Access1 
Accessl is ReeeiveBPeriod 
TXQueuesl\empty). (empty). (empty), (empty). (Station3. empty) . (empty). 

(StationS. Station2. StationS. Station2. Station2. Slation2. empty). 
{Station2. Station2. Station4. empty}} 

RXOUeues{(empty. {StationS. Station3}. (Stati0n2l1. (empty). {empty}. (empty). 
{empty}, 

(empty), (empty). {emptyll 
Station1 is WaitingForCH 
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Stat1an2 Is InactiveBPeriod 
Stati0n3 Is WaltingForCH 
Stalion4 Ie InactiveB Period 
Sta~lsT~snm8P~ 
Evalull!ing TX Conditione betw .. n StationS and Access1 
Access1 is ReoeiveBPerlod 
TXOUeueBl(empty!.(emptyl. (emptyl. (empty). (Stati0n3. empty). (empty). 

(StationS. Stati0n2. StatIonS. Stati0n2. Station2, Stati0n2. empty). 
(Stati0n2. Stati0n2. Stati0n4. emptyll 

RXOUeuell(empty. (StationS. Station3). (Statl0n2)). (empty). (empty). (empty). 
(empty). 

(empty). (empty). (empty)) 
Station1 Is WaitingForCH 
Stati0n2 Is InactiveB Period 
Stati0n3 II WaitingForCH 
Stalion4 is InactiveB Period 
StationS is TransmiIBPeriod 
Access1 Is ReoeiveBPeriod 
TXOoeuesllempty). (empty). (empty). (empty). (Stati0n3. empty). (empty). 

(StationS. Stati0n2. StallonS. Statl0n2. Statloo2. Station2. empty). (empty)) 
RXOoeues{{empty. (StationS. StationS). (Station2). (Statlon2. Stati0n2. Stati0n4)). 

(emptyl, {emptyl. (empty!. (empty). (empty). (empty). (empty)) 
Station1 Is WaitingForCH 
Stati0n2 Is InactiveBPeriod 
Stati0n3 Is WaitingForCH 
Stalion4ilTransmiIBPeriod 
Evaluating TX Conditions betw .. n Stati0n4 and Access1 
Sta~ Is WaitingForCH 
Acce8l1 II ReoeiveBPeriod 
TXOueuesl(emptyl. (empty). (empty}. (empty} . (Stati0n3. empty). (empty). 

(StationS. Stalion2, Statlon5. Stati0n2. StBll0n2. Station2. empty}. (empty)) 
RXOueuesl!empty. (StationS. Stati0n3}. (Station2), (Stalion2. Station2. Statiorl'l)). 

(empty}, (empty). (empty). (empty). (empty). {empty}. (empty)) 
Station1 is WaitingFocCH 
Stati0n2 is InactiveBPerlod 
Stati0n3 is WaitingForCH 
Stalion4 is T~smi18Period 
Evaluating TX Conditions between Station4 and Access1 
StationS is WaitingForCH 
Access1 Is ReoeiveBPeriod 
TXOoeuesllemptyl.(empty). (empty). {empty}. (Stalion3, empty). (empty). 

'(StalionS. Stati0n2. StationS. Station2. Station2. Station2. empty). (empty)) 
RX~ues({empty. (StationS. Station3l. (Station2l . (Station2. Stati0n2, Statiorl'lll. 

(empty). (emply). (empty). (empty}. (emply). (empty). (empty)) 
Station! Is WaitingForCH 
Stalion2 Is InactiveBPeriod 
Stati0n3 is WaitingForCH 
Stalion4 is Transmi18Period 
Evaluating TX Conditions betw .. n Statiorl'l and Access1 
StationS is WaitingForCH 
Access1 is ReoeiveBPeriod 
TXOueues({empty} .(empty). (empty}. (empty}. (Station3. empty). (empty). 

(StationS. Station2. StationS. Station2. Station2. Station2. empty). {emptyll 
RXOueues((empty. (Station5. Station3). (Stallon2}. (StaUon2. Station2. Station411. 

{empty}. (empty). (empty!. (empty), (empty). (empty!, (emptyll 
Stationt Is WaitingForCH 
Stalion2 is InactiveBPeriod 
Stati0n3 is WaitingForCH 
Stalion4 ia T~smi18Period 
Evaluating TX Conditions between Statiorl'l and Access1 
StationS is WaitingForCH 
Access1 is ReoeiveBPeriod 
TXOueuesl(empty). (empty}. (empty}. (empty). (Station3. empty), (empty}. 

{StationS. Station2. Stal/onS, Station2. Station2. Station2. empty}. (emptyll 
RXOoeues({empty. (StationS. Station3}. (Stallon2), (StaUon2. Station2. Station411. 

(empty}. (empty), {empty}. (emptyJ, (empty}. (emply}. (emptyll 
Station! is WaitingForCH 
Station2 is InactiveBPeriod 
Stati0n3 is WaitingForCH 
Statiorl'l is Transmi18Period 
Evaluating TX Condilions between Station4 and Access! 
StationS is WaitingForCH 
Access! is ReceiveBPeriod 
TXQueuesllempty}. {emptyl . (empty). (emp!),). (Station3. empty). {empty}. 

{Sta tionS. Station2. StationS, Stalion2. Slation2. Stat/on2. empty}. (emply)) 
RXOueues({emply. (StationS. Station3), (Station21. {Station2. Station2. Station411. 

(empty), (empty). (empty) . (empty). (empty). (emply). {empryll 
Station! is WallingForCH 
Slation2 is InactiveBPeriod 
Station3 is WaitingForCH 
Station4 is Transmi18Period 
Evaluating TX Conditions between Station4 and Access! 
StationS is WaitingForCH 
Access1 is ReceiveBPeriod 
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TXOr..If.,.".,ryI. (empty). (empty). (empty}. (Stati0n3. empty). (empty). 

ISIaIian5. Stalion2. StatIonS. S1atl0n2. Statf0n2. Slatf0n2. emply). (emptyll 
RX~Uempty. (SIalion5. StaIion3l.IStati0n2}. IStati0n2. Stati0n2. Stati0n4)). 

(e,.". (empty). (empty). (empty!. (empty). (empty). (empty)) 
Station1 II WaitingForCH 
Statian2 II lnadiveBPeriod 
StationS" WllitingFOICH 
Stalion4 ia Transnm8Period 
EvaJuaing TX Conditione betw .. n Stati0n4 and Access1 
StatIonS" WIliIfngForCH 
Ar.cesl1 II RecaiveBPeriod 
TXOuews({empty). (emptyl. (empty). (empty). (Stati0n3. emplyl. (empty). 

(SIaIIan5. S1a1ion2. StationS. Station2. Stalion2. Slati0n2. empty). (empty)) 
RXau...({empty. {StationS. Stati0n3) . (Stalion2l. {Stati0n2. Stati0n2. Stati0n411. 

(empty). lemptyl. (empty). (empty). (empty). (emply). (emplyll 
Station1 is WaitingForCH 
Stalion2 islnadiveBPeriod 
Stati0n3 is WaitingFOICH 
Stalion4 ia TransmitBPeriod 
Evaluating TX Conditions between Stati0n4 and Access1 
StatIonS" WaitingForCH 
Access1 II ReceiveBPeriod 
TXOuewslfempty). (empty}. (empty). (empty). (Slati0n3. empty). (empty). 

IStalianS, Stalion2. StationS. Stati0n2. Slati0n2. Stati0n2. emptyl. (emptyj) 
RXOuews{(empty. (StationS. Stati0n3I.(Stati0n2). (Stati0n2. Stati0n2. Stati0n4l1. 

lempIJJ. (empty). (emply).(empty). (empty). (empty).lemplyll 
Station1 is WaitingFOICH 
Stalion2 II lnacliveBPeriod 
Stati0n311 WaitingForCH 
Statlon4 II Transmi18Period 
Evaluaq TX Conditions between Statiorl'l and Access1 
StationS is WaitingForCH 
Acce8l1 is ReoeiveBPeriod 
TXOueuesllempty). (empty), (emply}. (emply). (Stati0n3. empty). (empty}. 

(SIaIiDnS. Stati0n2. StationS. Station2. S1ali0n2. Stati0n2. empty). (empty)) 
RXOuIlUM{{empty. (StationS. Stati0n3). (Stalion2). (Station2. Station2. Statiorl'lll. 

/emp",. {empty}. (emply). (emply). (empty). (emply). (empty)) 
Statlon1 is WaltingForCH 
Station2 is InactiveB Period 
Stati0n3 II WaitingForCH 
Station4 is Transmi18Period 
Evaluating TX Conditions between Statiorl'l and Access! 
StationS" WaitingFOICH 
Access1 " RecaiveBPeriod 
TXOueuesl(empty}. (emply). {empty}. (empty). {Station3. empty}. (emptyl. 

(StaliDnS. Station2. StationS. Stati0n2. Stati0n2, Stati0n2. empty}. (empty)) 
", RXOueuesliempty. iStati'onS. Station3). (Stati0n2}. {Stati0n2. Stati0n2. Station411. 

{emplyJ. (empty). (empty}, (empty). (emply). (emply). (empty)} 
Station1 is WaitingForCH 
Station2 is InactiiveBPeriod 
Station3 is WaitingForCH 
Stalion4 is Transmi18Period 
Evaluating TX Conditions between Stalion4 and Access! 
StationS is WaitingForCH 
Access1 is ReoeiveBPeriod 
TXOueues((empty}. {emplyl. (emply}. (empty}, (Station3. empty). (empty). 

(StationS, Stati0n2. StalionS. Stalion2. Station2. Stati0n2. emply). {emptyll 
RXOu_lIempty. (StationS. Stati0n3}. {Station21. (Station2, Station2. Statiorl'lll, 

(empty!. (empty). {empty}. {emply}. (empty). {empty}. (emptyll 
Station! is WaitingForCH 
Station2 is JnacliveBPeriod 
Station3 is WaitingForCH 
Statiorl'l is Transmi18Period 
Evaluating TX Conditions between Station4 and Access1 
StationS is WaitingForCH 
Access1 is ReoeiveBPeriod 
TXOueueslfempty). (emply}. (emply}. (empty). {Stati0n3. empty}. {empty}. 

(StationS. Stati0n2. StalionS. Station2. Station2. Station2. empty). (empty)) 
RXOueuesllemply. (StationS. StBti0n3l. (Station2}. {Station2. Station2. Station411. 

(empty). (empty). (empty). (empty}, (empty}. (empty). (emplyll 
Station1 is WaitingForCH 
Station2 is InactiveBPeriod 
Station3 is WaitingForCH 
Statiorl'l is TransmitBPeriod 
Evaluating TX Conditions between Station4 and Access1 
StationS is WaitingForCH 
Access! is ReceiveBPeriod 
TXOueuesllempty), (empty), (empty}, (emptyl. (Stalion3. empty). (empty}. 

(StationS. Stalion2. StationS. Stalion2. Stalion2. Station2. emply). (empty)) 
RXOueuesllempty. (StationS. Station3). (Station2). {Station2. Station2. Station411, 

(emptyl. (empty). (empty). (emply}. (empty). (emply). {emplyll 
Station1 is WaitingForCH 
Station2 is InactiveBPeriod 
Station3 is WaitingForCH 
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Slati0n4 I, TransmltBPeriod 
Evaluating TX Condilionl between Stalian4 and Acce .. 1 
StationS is WaitingFOICH 
Accell1 il Receive8Period 
TXOUeuesl(emply). (empty). (empty) . (emply). IStallon3. emply). (emply). 

(SlallonS. Stati0n2. StatIonS. Sl8ti0n2. Slati0n2. Statt0n2. emply). (emptyll 
RXOueues((emply. (Stations. Sl8ti0n3). (Stalion2). (Statt0n2. Stali0n2. Stati0n4l1. 

(emply). (empty). (emply). (empty). (emply). [empty). (emptyll 
'Jion' is WaitingFOICH 
tion2 is InadiveBPeriod 

Station3 Is WaitingForCH 
Stalion4 il TransmitBPeriod 
Evaluating TX Conditionl between Stalian4 and Acce .. 1 
StationS Is WaidngFOICH 
Accesl1 il ReceiveBPeriod 
TXOueuesl(empty). (empty). (emply). (empty). (Station3. emply). (emply). 

(StatIonS. Stati0n2. StationS. Stati0n2. Stali0n2. SlaUon2. empty). (emptyll 
RXOueuesliempty. (StalionS. Station3). IStati0n2). (SlDtf0n2. Stalion2. Slati0n4)}. 

[emply). (emply). (emply). (emply). (empty). (emply). (emplyll 
Station1 is WaitingFOICH 
Stati0n2 Is InactiveBPeriod 
Stati0n3 is WaitingForCH 
Stati0n4 II TranlmitBPeriod 
Evaluating TX Conditiona between Stati0n4 and Accel11 
StationS is WaitingFOICH 
Accesl1 il ReceiveBPeriod 
TXOUeueI{(empty). lempty). (emply). (empty). [Stati0n3. emply). (empty). 

(StationS. Stati0n2. StationS. Stati0n2. Stati0n2. Stall0n2. empty). (emplyll 
RXOUeuesHempty. (Stations. Stati0n3). IStati0n2). ISlali0n2. Stalion2. Stati0n4l1. 

(empty). (empty). (emply).lempty). (empty). (empty). (emptyll 
Station, is WaitingFOICH 
Stati0n2 is InactiveBPeriod 
Stalion3 Is WaitingFOICH 
Stalion4lsTranlmnBPeriod 
Evaluating TX Conditions between Stati0n4 and Accesl' 
StationS is WaitingForCH 
Access' is AeceiveBPeriod 
TXOueues/lempty). (emply). (emply)' (emply).ISlatlon3. emply). (empty). 

(StationS. Stati0n2. StationS. Station2. Stalion2. Stalion2. emply). (emptyll 
RXOueue5Hemply. (Stations. Stati0n3). [Stati0n2) . (StaUon2. Stalion2. Statlon4J). 

(SJJ1Pty). (empty). (empty). (empty). (empty). (empty) . (emptyll 
Station1 Is WaitingForCH 
Stati002 Is InadiveBPeriod 
Stalion3 is WaitingForCH 
,.- -"i0n4 i, TransmitBPeriod 

.uating TX Conditions between Stati0n4 and Access1 
StationS is WaitingFOICH 
Access' is AeceiveBPeriod 
TXOueu8s{(empty). (emply) . (emply). (emply). (Slal/on3. empty). (empty). 

(StationS. Stalion2. StationS. Station2. Stali0n2. Station2. emply). (emply)) 
RXOueuesHemply. (StationS. Stati0n3). (Stalion2), (Station2. Station2. Station411. 

(empty). (empty). (emply).(emply). (empty). (empty). (empty)) 
Station1 is WailingForCH 
Station2 is InactiveBPeriod 
Stalion3 is WaitingForCH 
Station4 is TransmitBPeriod 
Evaluating TX Conditions between Stati0n4 and Access1 
StationS is WaitingForCH 
Access' is ReceiveBPeriod 
TXOueues((empty). (empty). (emply) . (empty). (Station3. emply). (empty). 

(StationS. Sta~on2. StationS. Station2. Station2. Station2. empty). (empty)) 
RXOueues({empty. (StationS. Station3).{Station2}. (Station2. Stauon2. Station4)). 

(empty). (empty) . (empty). (empty) . (empty). (emply). (em ply)) 
Stallon1 Is WaitingForCH 
Station2 is InactiveBPeriod 
Slalion3 is WaitingForCH 
Station4 is TransmitBPeriod 
Evaluating TX Conditions between Station4 and Access' 
StationS is WaitingForCH 
Access! is AeceiveBPeriod 
TXOueues{lempty), (empty). (emply). (empty). (Station3. empty), (empty). 

{StationS. Stati0n2. StationS. Station2. Station2. Station2. empty}. (empty)) 
RXOueu8s((emply. (StationS. Station3). (Station2), (Station2. Station2. Station411. 

(empty). (empty), (empty), (empty), (empty). {empty}. (empty)) 
Station! is WaitingForCH 
Station2 is InactiveBPeriod 
Station3 is WaitingForCH 
Station4 is TransmitBPeriod 
Evaluating TX Conditions between Stalion4 and Access' 
StationS is WaitingForCH 
I' ~~'!ss' is AeceiveBPeriod 

,ueues{(empty), (empty). (empty). (empty), (Station3. empty), (empty). 
(StationS. Station2. StationS. Station2. Station2. Station2. empty). (emptyll 

RXQueues{(empty. (StationS. Station3). (Station2). (Station2. Station2. Station411. 
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(empty). (empty). (empty). (empty). (empty). (ernpty). (ernpty)} 

Station1 18 WaitingFOICH __ 
Statt0n2 illnacIive8Period 
Stalion3 Is WaitingFOICH 
Stalion4 II TranamltBPeriod 
Evaluating TX Conditions between Stati0n4 and AcceIa1 
StatIonS 18 WaitingForCH 
Access1 II AeceiveBPeriod 
TXOueuesllempty). (empty). (empty). (emptyl. (Stati0n3. empty). (empty). 

(StatIonS. Stalion2. StationS. Staticn2. StaIion2. Staticn2. empty), (empty)) 
RXOueues((empty. (Stations. Stati0n3). (Station2). (Staticn2. Stati0n2. Stali0n4)). 

(empty). (empty). (emptyl.(empty). (empty). (emply). (empty)) 
Slation1 18 WaiI!ngFOICH 
Slatt0n2 18 InadiveBPeriod 
Slalion3 II WaltingForCH 
Statlon4 II TransmitBPeriod 
Evaluating TX Conditiona between Statl0n4 and Acceu1 
StatIonS Is WaltingForCH 
AccHI1 II ReoeiveBPeriod 
TXOUeuel((empty). (empty). (empty). (empty). (Stalion3. empty). (empty). 

(StationS. Statlon2. StationS. Staticn2. Staticn2. Staticn2. empty). (empty)) 
RXOueuel{{empty. (Stations. Stati0n3). (Stati0n2). (Stati0n2. Stati0n2. Stali0n4)). 

(empty). (empty). (ampty). (empty). (empty). (empty). (empty)} 
SIIItIon1 Is WaltingFOICH 
Statlon2 18 InactiveBPeriod 
SIIIIion3 18 WaItlngForCH 
Statlon4 II TranlmitBPeriod 
Evaluating TX Conditiona between Statian4 and AcceII1 
StationS Is WaltlngForCH 
Access, I. ReceiveBPeriod 
TXOueuesliempty). (empty). (empty). (empty). (Stalion3. empty). (empty). 

(StationS. Stalion2. StationS. Stati0n2. Stati0n2. Stati0n2. emply). (empty)) 
RXOUeuesllempty. (Stations. Stati0n3), (Stalion2).(Stati0n2. Station2. Stali0n4)), 

(empty). (empty). (empty). (empty). (empty). (empty). (emptyll 
Station1 Is WaitingForCH 
Stalion2 I. InadiveBPeriod 
Slati0n3 II WaitingForCH 
Stalion4 II TransmitBPeriod 
Evaluating TX Conditions between Stati0n4 and Acce5l' 
StatIonS is WaltingForCH 
AccelS1 II AeceiveBPeriod 
TXOUeuesliempty). (empty). (empty). (emptyl.{Stati0n3. empty). (empty). 

(StationS. Stalion2, StationS. Stati0n2. Staticn2. Stati0n2. empty). (empty)) 
RXOueues((empty. (Stations. Stati0n3). (Stati0n2). (Station2. Stati0n2. Stali0n4)). 

(empty). (empty). (empty). (empty). {empty). (emply). (empty)) 
•• Statlon1 il WaItlngForCH 

. SlIItIon2 is InactiveB Period 
Station3 Is WaitingForCH 
Statlon4 il TranlmnBPeriod 
Evaluating TX Conditions between Station4 and Acceu' 
StationS Is WaillngForCH 
Access1 is AeceiveBPeriod 
TXOueues((empty}. (empty). (empty). (empty). (Stati0n3. empty). (empty). 

(StationS. Stalion2. StationS. Stati0n2. Staticn2. Stati0n2. empty). (emply)) 
RXOueues({empty. (StationS. Stati0n3). (Stalion2). (Stati0n2. Station2. Slati0n4)). 

(empty). (empty). (empty). (empty). (empty). (empty). (empty}) 
Station1 Is WaitingForCH 
Stalion2 Is InadiveBPeriod 
StDtion3 is WaitingForCH 
Station4 Is TransrnitBPeriod 
Evaluating TX Conditions between Stati0n4 and Access' 
StationS is WaitingForCH 
Access' is AeceiveBPeriod 
TXOueuesliempty). (empty). (empty). (empty). (Stati0n3. empty). (empty). 

(StationS. Stalion2. StationS, Stati0n2. Stati0n2. Station2. empty). (empty)) 
RXOueues{{empty. {Stations. Stati0n3l. (Stalion2), (Station2. Stati0n2. Stali0n4)), 

(empty). (empty). (empty). (emply), (empty). (emply). (empty)) 
Station1 is WaitingForCH 
Statlon2 is InadiveBPeriod 
Stalion3 il WaitingForCH 
Station4 is TransmitBPeriod 
Evaluating TX Conditions between Station4 and Access' 
StationS is WailingForCH 
Access1 is AeceiveBPeriod 
TXQueuesliempty). (empty). (emply). (empty). (Station3. empty). (empty). 

(StationS. Stati0n2. StationS. Stalion2. Slati0n2. Station2. empty) , (emptyll 
AXQueues((emply. (StationS. Station3). (Station2). IStation2. Station2. Station411. 

(empty). (empty). (empty). (empty). (empty). (empty). (emptyll 
Station' is WaitingForCH 
Station2 is InactiveBPeriod 
Station3 is WaitingForCH 
Station4 is TransmitBPeriod 
Evaluating TX Conditions between Station4 and Access1 
StationS is WaitingForCH 

Submission page 23 L. Van Der Jagt 



. ~ .. ~ ... _ . _ "I,_.,I ..• .,.i..M- ... - _ •• • _ . _ _ .. .. .. _ ... .. ..... .. . ~ .. _ ..... - .. _ __ 0 

__ _ • _ • . _ _ _ --.JW.I • • .!..~._..t.. • 

Access1 Is ReoeiveBPeriod 
TXQuelJlls(I&mPty) . (empty). (empty) . {empty,. (Stati0n3. empty). (empty). 

(StationS. Stallon2. StationS. Stati0n2. Stati0n2. Stati0n2. empty) . (empty)) 
RXOUeuesllempty. ISlationS. Stati0n3) . {Stalion2l . (Stati0n2. Stati0n2. Stati0n4l1. 

(empty). (empty). (empty). (emply) . (emply). (empty) . (emptyll 
Sta tion1 Is WaitinoForCH 
Station2 is InactiveBPeriod 
Station3 Is WaitinoFClCH 
Stati0n4 is TransmitBPeriod 
StationS is WaitinoFOICH 
Access1 is ReoeiveBPeriod 
TXQueues(lempty). (empty). (empty). (empty). (Station3. empty). (empty). (emply). 

{emptyll 
RXQueues{(empty. (StationS. Stali0n3). IStation2). IStation2. Stati0n2. Station4). 

(StationS. Stalion2. StationS. Statl0n2, Station2, Station2J). (empty). (empty). 
(emply). (empty). (empty). (empty). (emptyll 

Station1 is WaitinoForCH 
Station2 is TransmilBPeriod 
Evaluating TX Conditions between Stati0n2 and Access1 
Station3 is WaitinoForCH 
Station4 is WaitinoFOICH 
StationS is WaitingForCH 
Access1 is ReoeiveBPeriod 
TXQueuesHempty), (empty). (empty). (emply). (Statlon3. emply). (empty). (emply). 

(emptyll 
RXOUeues((emply. (StationS. Stati0n3). {Statlon21. (Station2. Station2. Station4). 

(SlationS. SlB.tion2. SlB.tionS. Stati0n2. Station2. Station2l1. (emply). (empty). 
(empty), (emply). (empty) . (empty). (emptyll 

Station1 is WaitinoForCH 
Station2 is TransmilBPeriod 
Evaluating TX Conditions between Stati0n2 and Access1 
Station3 is WaitingForCH 
Station4 is WaitingFOICH 
StationS is WaitingForCH 
Access1 is ReceiveBPeriod 
TXQueuesHempty). (empty). (empty). (empty). (Station3. empty). (empty). (empty). 

(emptyll 
RXQueues((empty. (StationS. Station3) . (Station2). (Station2. Station2. Station4). 

{StationS. Stalion2. StationS. Stalion2. Station2. Station211. (empty). (empty). 
(empty). (emPty) . (emply). (empty). (emptyll 

Station1 is WaitingForCH 
Station2 is TransmilBPeriod 
Evaluating TX Conditions between Station2 and Access1 
Station3 is WaitingForCH 
Station4 is WaitinoForCH 
StationS is WaitingForCH 
Access1 is ReoeiveBPeriod 
TXQueues{{emply). (empty). (empty). (empty). (Station3. empty). (empty), (empty). 

(empty)) 
RXQueuesllempty. (StationS. Station3). (Station2). (Station2. Station2. Station4). 

(StationS. Station2, StationS, Station2. Station2. Station2)) . (empty). (empty). 
(empty). (empty), (empty). (empty). (empty" 

Station1 is WaitingForCH 
Station2 is TransmilBPeriod 
Evaluating TX Conditions between Station2 and Access1 
Station3 is WaitingForCH 
Station4 is WaitingForCH 
StationS is WaitingForCH 
Access1 Is ReoeiveBPeriod 
TXQueuesHempty), (empty). (empty). (empty), (Station3. empty), (empty), (empty). 

(empty)) 
RXQueuesllempty, (StationS. Station3), {Station2}. (Station2. Station2. Station4), 

(StationS. Station2. StationS. Station2. Station2, Station211, (empty), (empty), 
(empty), (empty). (empty), (empty), (empty)) 

Station1 is WaitingForCH 
Station2 is TransmilBPeriod 
Station3 is WaitingForCH 
Station4 is WaitingForCH 
StationS is WaitingForCH 
Accessl is ReceiveBPeriod 
TXQueuesf(empty) . (empty) . (empty) . (empty). {empty}, (empty), (empty). (empty)) 
RXQueuesllempty, {StationS. Station3}. (Station2) , (Station2, Station2, Station4), 

(StationS, Station2. StabonS. Station2, Sta.lion.2, Station2), (Station3)). (empty), 
(empty). (empty) . (empty). (empty). (empty) , (empty II 

Station1 is WaitingForCH 
Evaluating TX Conditions between Access1 and Station1 
Station2 is WaitingForCH 
Evaluating TX Conditions between Access1 and Station2 
Station3 is WailingForCH 
Evaluating TX Conditions between Accessl and Station3 
Station4 is WaitingForCH 
Evaluating TX Conditions between Accessl and Station4 
StationS is WaitingForCH 
Evaluating TX Conditions between Access1 and StationS 
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Acoau1 I, TransmittingCH 
TXau..s({empty}. (empty}. {empty}. (empty), (emply), (empty) . (empty). (empty)) 
RXOueuesHemply. (StatiOnS. Statl0n3) . {Stallon2}. (Stali0n2. Slati0n2. Slati0n4), 

(SIaIionS. Station2. StationS. Station2, Slation2. StatJon2). (Slation3)). (empty). 
(e!l1llY). (empty). (emply) . (empty). (empty), (empty)) 

Statim1 Is WaitingFClCH 
Evalualing TX Conditionl between Accesa1 and Sla1ion1 
Statian2 II WaitingForCH 
Evllllmlg. TX Conditions between Accesa1 and Stati0n2 
Statian3 Is WaitinoFOICH 
Evaluating TX Conditions between Access 1 and SIati0n3 
Stalion4 is WaitinoFOICH 
Evalul6lg TX Conditionl between Acceas1 and Stati0n4 
SlatiDRS is WaitinoFOICH 
Eval~ TX Conditions between Accesa1 and StationS 
Access1 is TransmittingCH 
TXOuIues({empty). (empty). (empty). (empty), (empty), (empty). {empty}. (empty}) 
RXOueues({empty. (StationS, Stati0n3). (Station2). (Slati0n2. Stati0n2. Stati0n4), 

(SIaIon5. Station2. StationS. Station2. Stalion2, Station2). (Station3)), {empty}. 
(~J. (empty). (empty). (emply). (empty). (empty)) 

SIaIicn1 II WaitingFOICH 
Evalulllng TX Conditions between Access1 and Station1 
Stalion2 Is. WaitingForCH 
Evalua1ing TX Conditions between Access1 and Stati0n2 
Stalion3 is WaitinoForCH 
Evalua&1g TX Conditions between Access1 and Stalion3 
Stalion4 Is WaitinoForCH 
Evalua&1g TX Conditions between Access1 and SIati0n4 
Stalicn5 is WaitingForCH 
Evaluating TX Conditions between Access1 and StationS 
Access1 Is TransmittingCH 
TXOueuesHempty). (empty), (empty), (empty). (empty). (empty). (empty). (empty}) 
RXOueuesHempty, (StationS, Stati0n3), (Stallon2). (Station2, Station2, Station4), 

(StaIonS. Station2. StationS, Station2, Station2. Station2). (Station3l1. (empty), 
{emplyt. (empty). (empty). (empty), (empty). (empty)) 

Station1 is WaitinoFOICH 
Stati0n2 is WaitinoFOICH 
Stati0n3 is WaitinoForCH 
StatioM is WaitinoForCH 
StationS is WaitinoForCH 
Station1 is SetupCPeriod 
Traffic Generator Executed 
(95, O. 0, 0, 0) 
Stati0n2 is SetupCPeriod 
Traffic Generator Executed 

. (9S. 7 •• O. 0, 0) 
. Stati0n3 is SetupCPeriod 

Traffic Generator Executed 
(95,74. 133, O. 0) 
StatioM is SetupCPeriod 
Traffic Generator Executed 
(9S, 74. 133,59.0} 
Stalion5 is SetupCPeriod 
Traffic Generator Executed 
(9S. 7 •• 133, S9. 124) 
Evaluali'lg TX Conditions between Station4 and Access1 
Evalueling TX Conditions between Station2 and Access1 
EvaluDlg TX Conditions between Station1 and Access1 
EvaiuBWIg TX Conditions between StationS and Access1 
Evaluali'lg TX Conditions between Station3 and Access1 
Station1 is Hopping 
Stati0n2 Is. Hopping 
Stati0n3 is Hoppino 
Station4 is Hoppino 
StationS is Hoppino 
Station1 is Hopping 
Station2 is Hopping 
Stati0n3 is Hopping 
Staticn4 is Hopping 
StationS is Hoppino 
Station1 is Hoppino 
Stati0n2 is Hopping 
Station3 is Hoppino 
Station4 is Hopping 
StationS is Hopping 
Stationl is WaitingForAH 
Station2 is WaitingForAH 
Station3 is WaitingForAH 
Station4 is WaitingForAH 
StationS is WaitingForAH 
Stationl is WaitingForAH 
Station2 is WaitingForAH 
Station3 is WaitingForAH 
Station4 is WaitingForAH 
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StatIonS II WaI1ingForAH 
Station1 I. WaI1ingForAH 
Stati0n2 II WaI1ingForAH 
Stallon3 II WaI1ingForAH 
Stati0n4 II WaI1ingForAH 
StationS I. WaitingForAH 
Statlon1 Is WaitingForAH 
Statlon2 I. Wai1IngForAH 
, '003 fa WaitingForAH 

Jn4 II Wai1IngForAH 
SlationS I. WaitingForAH 
Statlon1 Is WaitingForAH 
SIati0n2 I. WaitingForAH 
Statlon3 I. WaitingForAH 
Stallon4 II WaI1ingForAH 
SlationS I. WaitingForAH 
Station1 I. WaI1ingForAH 
Statlon2 Is WaI1ingForAH 
StationS I. WaitingForAH 
StaIion4 is WaI1ingForAH 
StationS is Wai1IngForAH 
Station1 Is Wai1IngForAH 
Slation2 Is WaI1ingForAH 
Statlon3 II WaitingForAH 
Sta1lon4 Is WaitingForAH 
StationS Is WaI1ingForAH 
Statlon1 Is WaI1ingForAH 
Station2 II WaitingForAH 
Stalion3 Is WaitingForAH 
Stati0n4 Is WaI1ingForAH 
StationS Is WaitingForAH 
Station1 is WaitingForAH 
SIati0n2 Is WaitingForAH 
SIati0n3 I. Wai1IngForAH 
SIati0n4 Is WaitingForAH 
SIaIionS is WaitingForAH 
Slation1 Is WaitingForAH 
Stalion2 is WaitingForAH 
Stalion3 I. WaitingForAH 
Station4 I. WaitingForAH 
StationS Is WaitingForAH 
StatiOn1 it Wai1IngForAH 
Stati0n2 II WaitingForAH 
Stallon3 Is WaitingForAH 
S,.. ··-·'14 it WaitingForAH 
S 15 Is WaitingForAH 
SIa..on1 is WaI1ingForAH 
Stati0n2 is WaI1ingForAH 
Station3 is WaitingForAH 
Station4 is WaitingForAH 
StationS is WaitingForAH 
Slation1 is WaitingForAH 
Station2 is WaitingForAH 
StationS is WaitingForAH 
Stati0n4 is WaitingForAH 
StationS is WaitingForAH 
Station1 is WaitingForAH 
Station2 is WaitingForAH 
StationS is WaI1ingForAH 
Stalion4 is WaitingForAH 
StationS is WaitingForAH 
Station1 Is WaitingForAH 
Station2 is WaitingForAH 
Station3 is WaitingForAH 
Slation4 I. WaitingForAH 
StationS is WaitingForAH 
Station1 is WaitingForAH 
Station2 is WaitingForAH 
Station3 is WaitingForAH 
Stati0n4 is WaitingForAH 
StationS is WaitingForAH 
Station' is WaitingForAH 
Station2 is WaitingForAH 
StationS is WaitingForAH 
Station4 is WaitingForAH 
StationS is WaitingForAH 
Access' is Hopping 
Station, is WaitingForAH 
Station2 is WaitingForAH 
Station3 is WaitingForAH 
Star; ... ~~ is WaitingForAH 
Sta is WaitingForAH 
Aca.,,~l is Hopping 
Station' is WailingForAH 
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Stati0n2 II WalIingForAH 
StatiDn3 II WalIingForAH 
Stalion4 II WaftingForAH 
StatlanS II WaitingForAH 
Acoeu1 Is Hopping 
Station1 fa WalIingForAH 
Stati0n2 It WalIingForAH 
Stallon3 Is WaJtIngForAH 
StaIion4 Is WailingForAH 
StationS Is WalIingForAH 
Accesl1 II Scheduling 
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TXOueuelliempty).(empty). (empty). (Stallon4. Slation2. SIaIlon3. emptyJ. 
(Statlon3. StationS. empty). (Stalion2. SIaIiDl'l1. StatiDl'l2. empty). 
(Stati0n2. Stati0n2. Slation1. StaIion3. emptyll. (Station1 . empty)) 

RXOueues((empty. (Stations. SIati0n3). (Statlon2), (Station2, SlatiDl'l2, Staticn4). 
(Stations, Station2. StationS. Slation2. Station2. Stati0n2). (Station3)). (empty). 

(empty). (empty). (emptyl. {emptyJ.(emptyl . (empty)) 
ReMnlationOueuelmStation3. j:;laIion2. Station1. Stati0n2l. (StationS, Station1). 

(Station1. Slatlon4. SlatiDl'l2. StaIiorI3l. IStaliDl'l2. Stati0n3, Station5). 
(SIaIIon4. Stati0n2. Stalion2. S1atian1. StaIion3). empty), ((empty)). lIempty))) 

Scheduler running 
AIIoc:ations((21.15}.(36, 101, 11. 15}.(46. 201.116, 5)1 
TXOueuelliempty, IStationS, Stati0n3). (StatiDl'l2), (Stati0n2. Slatlon2. Slallon4), 

(SlationS. Stalion2. StationS, Station2, Station2, Stati0n2l. (Station3l1. /emplyJ. 
(empty), (Stati0n4, StatlDl'l2, Stati0n3. empty). (Slati0n3. Stations. emptyl. 
(StatiDl'l2. Station1. Stati0n2. empty). 
(Stati0n2. Stalion2, Slation1, Stalion3, empty). (StatlDl'l1. empty!) 

RXOueuel/lemptyl. (emptyl.(emptyl, (emptyl. {emptyl, (emptyl.(emptyl. (empty" 
ResetVationClueuell/emptyl. ((empty)). lIemptym 
Station1 is WaitingForAH 
Evaluating TX Conditionl between Access1 and Station1 
Stati0n2 Is WaitingForAH 
Evaluating TX Conditions between Access' and Stalion2 
Stati0n3 I. WaitingForAH 
Evaluating TX Conditions between Access1 and Stalion3 
StaIion4 is WaitingForAH 
Evaluating TX Conditions between Access1 and Stati0n4 
StationS II WailingForAH 
Evaluating TX Conditions between Access1 and StationS 
Access1 i. TranlmlttingAH 
StatiOl'l1 is ReceivingAH 
Evaluating TX Condition. between Access1 and Station1 
StaIion2 is ReceivingAH 
Evaluating TX Conditions between Access1 and Stalion2 
Stalion3 Is ReceivingAH 

' ~Valu.ting TX Conditions t:ietween Access1 and Stati0n3 
Stati0n4 is ReceivingAH 
Evaluating TX Conditions between Access1 and Stati0n4 
StationS is ReceivingAH 
Evaluating TX Conditions between Access1 and Statior15 
Access1 is TransmittingAH 
Station1 i. ReceivirigAH 
Evaluating TX Conditions between Access' and Station1 
Stati0n2 i. ReceivingAH 
Evaluating TX Conditions between Accesst and Station2 
Stati0n3 is ReceivingAH 
Evaluating TX Conditions between Acce181 and Stati0n3 
Stati0n4 is ReceivingAH 
Evaluating TX Conditions between Access1 and Stati0n4 
StationS is ReceivingAH 
Evaluating TX Conditions between Acce181 and StationS 
Access' is TransmittingAH 
Station1 is ReceivingAH 
Evaluating TX Conditions between Access1 and Station' 
Slati0n2 Is ReceivingAH 
Evaluating TX Conditions between Access1 and Station2 
Stalion3 is ReceivingAH 
Evaluating TX Conditions between Access1 and Station3 
Stati0n4 is ReceivingAH 
Evaluating TX Conditions between Access 1 and Station4 
StationS is ReceivingAH 
Evaluating TX Conditions between Accesst and StationS 
Access1 is TransmittingAH 
Station1 is ReceivingAH 
Evaluating TX Conditions between Access 1 and Station1 
Stati0n2 is ReceivingAH 
Evaluating TX Conditions between Access1 and Station2 
StationS Is ReceivingAH 
Evaluating TX Conditions between Accesst and Station3 
Stati0n4 is ReceivingAH 
Evaluating TX Conditions between Access1 and Station4 
StationS is ReceivingAH 
Evaluating TX Conditions between Access1 and StationS 
Access1 is TransmittingAH 
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Station1 is ReceivingAH 
Evaluating TX Conditions between Access1 and Station1 
Station2 is ReceivingAH 
Evaluating TX Conditions between Aa:ess1 and Station2 
Station3 is ReceivingAH 
Evaluating TX Conditions between Aa:ess1 and Station3 
Station4 is ReceivingAH 
Evaluating TX Conditions between Aa:ess1 and Station4 
StationS is ReceivingAH 
Evaluating TX Conditions between Aa:ess1 and StationS 
Access' is TransmittingAH 
Station1 Is ReceivingAH 
Evaluating TX Conditions between Aa:ess1 and Station1 
Station2 is ReceivingAH 
Evaluating TX Conditions between Aa:e8&1 and Stati0n2 
Station3 is ReceivingAH 
Evaluating TX Conditions between Aa:ess1 and Station3 
Station4 is ReceivingAH 
Evaluating TX Conditions between Aa:ess1 and Station4 
StationS is ReceivingAH 
Evaluating TX Conditions between Aa:ess1 and StationS 
Access1 is TransmittingAH 
Station1 is ReceivingAH 
Evaluating TX Conditions between Aa:ess1 and Station1 
Station2 is"ReceivingAH 
Evaluating TX Conditions between Ac:cess1 and Station2 
Station3 Is ReceivingAH 
Evaluating TX Conditions between Ac:cess1 and Station3 
Statfon4 is ReceivingAH 
Evaluating TX Conditions between Ac:cess1 and Station4 
StationS is ReceivingAH 
Evaluating TX Conditions between Ac:cess1 and StationS 
Access1 is TransmittingAH 
Station1 is ReceivingAH 
Station2 is ReceivingAH 
Station3 is ReceivingAH 
Station4 is ReceivingAH 
StationS is AeceivingAH 
Access1 is TransmitAPeriod 
tncomingFlagslO, 7, 2, " 3} 
Station1 is ReceiveAPeriod 
Evaluating TX Conditions between Ac:cess1 and Station1 
Station2 is AeceiveAPeriod 
Evaluating TX Conditions between Ac:cess 1 and Station2 
Station3 is AeceiveAPeriod 
Evaluating TX Conditions between Ac:cess1 and Station3 
Station4 is ReceiveAPeriod 
Evaluating TX Conditions between Aa:ess1 and Station4 
StationS is AeceiveAPeriod 
Evaluating TX Conditions between Ac:cess 1 and StationS 
Access1 is TransmitAPeriod 
IncomingFlagslO, 7, 2,1, 3} 
Station1 is ReceiveAPeriod 
Evaluating TX Conditions between Ac:cess 1 and Station1 
Station2 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station2 
Station3 is ReceiveA Period 
Evaluating TX Conditions between Access! and Station3 
Station4 is ReceiveAPeriod 
Evaluating TX Conditions between Access! and Station4 
StationS is ReceiveAPeriod 
Evaluating TX Conditions between Access! and StationS 
Access! is TransmitAPeriod 
IncomingFlagslO, 7, 2, !, 3} 
Station! is ReceiveAPeriod 
Evaluating TX Conditions between Access' and Station' 
Station2 is ReceiveAPeriod 
Evaluating TX Conditions between Ac:cess! and Station2 
Station3 is ReceiveAPeriod 
Evaluating TX Conditions between Access! and Station3 
Station4 is AeceiveAPeriod 
Evaluating TX Conditions between Access' and Station4 
StationS is ReceiveAPeriod 
Evaluating TX Conditions between Ac:cess! and StationS 
Access' is TransmitAPeriod 
IncomingFlagslO, 7, 2, t, 3} 
Station! is ReceiveAPeriod 
Evaluating TX Conditions between Access! and Station1 
Station2 is ReceiveAPeriod 
Evaluating TX Conditions between Access! and Station2 
Station3 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station3 
Station4 is ReceiveAPeriod 
Evaluating TX Conditions between Access! and Station4 
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StationS Is ReceiveAPeriod 
Evalu.ling TX Conditions between Access1 and StationS 
ACC8A1 is TransmitAPertod 
InconWlgAags{O, 7,2, 1,31 
Station1 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station1 
Stalion2 Is ReceiveA Period 
Evahdlg TX Conditions between Access1 and Station2 
Stati0n3 Is ReceiveAPeriod 
Evalualing TX Conditions between Access 1 and Station3 
StaliDn4 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station4 
StationS is ReceiveAPeriod 
Evaluating TX Conditions between Access 1 and StationS 
AccesIl I. TransmitAPeriod 
IncormgAags{O, 7, 2, I, 31 
Station1 is ReceiveAPeriod 
EvaluUng TX Conditions between Access1 and Station' 
Stati0n2 Is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station2 
Stati0n3 Is ReceiveAPeriod 
EvaluUng TX Conditions between Access1 and Station3 
Stati0n4 II ReceiveAPeriod 
Evalualing TX Conditions between Accessl and Station4 
StationS is ReceiveAPeriod 
EvaluBq TX Conditions between Access1 and StationS 
Access1 is TransmitAPeriod 
Inc:ori1gAags{O, 7, 2, 1,31 
Station1 Is ReceiveAPeriod 
Evalualing TX Conditions between Access1 and Station1 
Stati0n2 is ReceiveAPeriod 
Evalualing TX Conditions between Access1 and Station2 
Stati0n3 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station3 
Stati0n4 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station4 
StationS is ReceiveAPeriod 
Evalualing TX Conditions between Access1 and StationS 
Access1 Is TransmitAPeriod 
IncomingAags{O, 7, 2, 1, 31 
Station1 is ReceiveAPeriod 
Evalualing TX Conditions between Access1 and Station1 
Stati0n2 is ReoeiveAPeriod 
Evalualing TX Conditions between Access! and Station2 
Stati0n3 is ReceiveA Period 
EValualing TX Conditions between Access1 and Station3 

. Stalion4 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station4 
StationS is ReceiveAPeriod 
EvaluaWlg TX Conditions between Access1 and StationS 
Access1 is TransmitAPeriod 
IncomingFlags(O, 7, 2,1, 3} 
Station1 is AeceiveAPeriod 
Evaluating TX Conditions between Aa:ess1 and Station! 
Station2 is ReceiveAPeriod 
Evaluating TX Conditions between Aa:ess1 and Station2 
Stati0n3 is ReceiveAPeriod 
Evaluating TX Conditions between Aa:ess1 and Station3 
Station4 is ReceiveAPeriod 
EvaluaWlg TX Conditions between Access 1 and Station4 
StationS is ReceiveA Period 
EvaluaWlg TX Conditions between Access! and StationS 
Access1 is TransmitAPeriod 
IncomingFlags(O, 7, 2, 1, 3) 
Station1 is ReceiveAPeriod 
Evaluating TX Conditions between Access 1 and Station1 
Station2 is ReceiveAPeriod 
Evaluating TX Conditions between Aa:ess! and Station2 
Station3 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station3 
Station4 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station4 
StationS is ReceiveAPeriod 
Evaluating TX Conditions between Access 1 and StationS 
Access1 is TransmitAPeriod 
IncomingFlagslO, 7,2, 1, 3) 
Station1 is ReceiveAPeriod 
Evaluating TX Conditions between Aa:ess1 and Station1 
Station2 is ReceiveAPeriod 
Evaluating TX Conditions between Access! and Station2 
Station3 is AeceiveAPeriod 
Evaluating TX Conditions between Access1 and Station3 
Station4 is ReceiveAPeriod 
Evaluating TX Conditions between Access1 and Station4 
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