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ABSTRACT

To know the availability of service bandwidth at each
node it is necessary to study, which nodes are in transmission
range to each other. Another important issue is that, to consider
mutual interferences by asking which nodes may send at the
same time. The first issue is necessary to derive a network
topology and to implement the traffic flows between sources
and sinks. The amount of data that can be transferred within
these flows depends on the achievable parallelism in the network.
Mutual exclusion does not imply out of the network topology
because signal propagation is not limited to fixed physical
boundaries. A linkage between mutual exclusion of network nodes
and network topologies is found to give statements on parallelism
and finally derive capacity boundaries. The multi-hop performance
loss is introduced in this paper. It is identified that, parallel
transmissions need to be at least in a three hop distance on a
multi-hop path. This model is called as Common Case Model.    A
second physical model is introduced, which implements
interferences over further hop distances, is called Strong
Interference Model. This is done to analyze the impact of spatial
reuse reductions on the service bandwidth. The knowledge of
traffic patterns which is a key to the service bandwidth analysis
is also introduced.

J. Comp. & Math. Sci. Vol. 1(3), 374-390 (2010).

1. INTRODUCTION

1.1. Traffic Pattern Model

This model deals with the
achievable bandwidth for service
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deployment in Mesh Networks. The
traffic of interest propagates between

mobile clients and Hot Spots  HS . Wee

consider in the first step the traffic that
is associated with a single HS. Mesh
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Nodes serve as a set of mobile clients.
These networks are traditional wireless
star topologies, like Wi-Fi 1, Wi-MAX2

and Global System for Mobile commu-
nications (GSM) and can be considered
as performant. We therefore neglect these
networks and assume non- interference
with the mesh backbone and only
consider the traffic between Transient
Access Points (TAP) and HS. It is
conceivable to fully integrate the
wireless nodes completely into the mesh
network, meaning the mobile clients
become a part of the same physical
network. Then, the difference between
mesh node and mobile client is that, the
mesh node is a router and the mobile
client is a traffic generator.

1.2. Physical Layer Model

The fundamental difference
between the wireless single hop networks
is the usage of multi-hop communi-
cations. Every third node can send at
a time on a multi-hop path, if wireless
nodes can send together as long as
their receivers are only neighboured
to one sending station. This situation
is described by the Common Case Model.
Further, performance loss arises if non-
neighboured nodes are disturbed. To
identify this loss the Strong Interference
Model is introduced. Here, senders
produce collisions at foreign receivers
within 2-hop distances.

We describe mesh networks as

undirected graphs   2, ,G V E V HS V  

, ,G V E V HS V    where the vertices  V represent

mesh nodes; an edge  E  indicates the
nodes that are in communication
range to each other. The third compo-
nent represents the  HS .

The following list summaries the
model for a wireless mesh network:

 AWMN is represented as an undirected

Graph  2, ,G V E V HS V   , is the

set of  nodes,  Node   ,a b V  are in

communication range, if   ,a b E ,

 HS denotes the hot spot.

 A node can not send and receive at
the same time.

 If a node  interferes a transmission
then the transmitted frame is lost.

  a  can send a frame to  b , if   ,a b E

and no other node interferes.

 Common Case Model :  a  sending

node  Vc interferes a transmission

from  a V to  b V  if   ,c b E .

 Strong Interference Model: a sending

node  c V interferes a transmission

from a V to  b V (i) if   ,c b E  or

(ii) if a node  d V  exists with

        , , ,c d d b E
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To optimize the traffic it is
necessary to know, which mesh nodes
are able to send at the same time. Nodes
can not send and receive at the same
time when we use omni-directional
antennas in a single physical network.
The own signal will overpower the
signals of other nodes and a node can
only receive one frame at a time.
Common Case and the Strong Inter-
ference Model implement the available
spatial reuse. In the Common Case
Model nodes are able to send at the
same time as long as the receivers are
neighboured exactly to only one
sender. This is an immediate mapping
of the case where every third node can
send on a multi-hop path at a time.
Then, non-neighboured senders do
not disturb ongoing transmissions.
On the other hand, nodes may also
disturb if they are not neighboured, is
considered in the Strong Interference
Model. Here, transmitting nodes
interfere over 2-hops, even when they
are not neighboured to a foreign
receiver. In this case only every fourth
node on a multi-hop path is able to
send at a time.

2. Common Case model: The Physical
Characteristics of Wireless Commu-
nications

This model describes how wireless
nodes may disturb each other when
sending at the same time. This is applied
afterwards on graph based wireless
network descriptions. A wireless sender

is able to transmit to a receiving
station, if the signal is strong enough
on the receiver side. That is, if the signal
power and antenna gains are sufficient
to compensate the thermal noise of
the hardware, possible interferences
and the loss of power over the air. The
power of a received signal as a function
of distance between sender and
receiver can be expressed by the Friis
free space equation [3]
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It describes how signal power

decreases over a distance.  tP  is the
transmitted power, which is usually

expressed in milli watts,  tG  and  rG
denote the gain of the transmitter and
receiver antennas. In other words,
these variables represent the degree
of directionality of the antennas.
 c

f
   is the wavelength in meters and

is equal to the ratio between speed
of light in meters per second and carrier

frequency in Hertz.  d  is the distance
between sender and receiver and

  1L L   is the system loss factor,,

which is not related to propagation,
so usually loss arising due to the
hardware specifics. Usually Fri is
equation is expressed in  dBm  byy
applying
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   1010logdBm mW  on the equation
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The under braced part of the
formula is commonly denoted as Path
Loss and corresponds to the amount
of power that is lost over distance.
Using Friis equation to describe path
loss for Wi-Fi 1 is shown in Figure 1 with
the following values.

  :100tP mW

  , :1.64t rG G   (2.15 dBi  for   2   bipolar
antennas)

  :1L
  :12.5  cm (at 2.4GHz)

Figure 1: Wi-Fi Path Loss in Free
Space

Most Wi-Fi chipsets receive

signals down to  85dBm . Presuming
free space circumstances would allow
using Wi-Fi over distances over more
than 1 kilometer, which is a distance that

can not be expected under real condi-
tions and thus can be considered as
an optimistic estimation for signal
reachability and a pessimistic estimation
for interference considerations, as
signals do interfere in larger areas.

Not only sufficient signal strength
is crucial to proper receive signals but
the amount of noise, environmental
influences and mutual interferences
also need to be considered. Noise refers
to the thermal noise of the radio
chipsets. Sometimes, noise denotes
the environmental effects that disturb
a propagated signal. Here, we use noise
in the classical way. Noise is usually
expressed with respect to the strength
of the signals received. This is denoted
as Signal-to-Noise-Ratio (SNR) which
is the signal strength divided by the noise
level. Accordingly, the SNR threshold
is the chipset specific value that needs
to be at least reached to properly decode
a received signal. The SNR threshold
is the central value to determine
neighbouring relations. A graph based
network topology description is an
implementation of this. It is of less
importance to derive mutual exclusion.
Many electronic devices produce
electromagnetic waves, even when
they are not radio devices. A famous
example is microwave ovens, which
may interfere with communications of
Wi-Fi devices. When wireless networks
are planned we have to take this into
account by defining a Fade Margin, which
is sufficiently high to compensate
unexpected environmental effects.
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More important for this work is
the consideration of mutual interfere-
nces. To optimize bandwidth performance
in a multi - hop wireless network one
needs to determine which nodes are
able to send to whom at the same time
and which transmissions disturb each
other. Similar to the SNR we use this
for the Signal – to - Interference Ratio
(SIR). The signal strength on receiver
side divided by the sum of signal
strengths of simultaneously sending
transmitter needs to exceed a certain

threshold. Let    1

k
i i

S


 be a set of sender

with distance  
isd  to the receiving

station of sender  S .

         Then the
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 needs

to exceed a certain threshold, where

  .P  is the signal strength in  mW  on

receiver side. If we use Friis equation

for   .P  and assume the same hardwaree

setup for every node the SIR can be
formulated as a function over the
distances of the receiver to the
sending stations.
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The relation becomes clearer when the

 dB  notation is used
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The result is depicted in Figure 2.

Values for 
  min

is

s

d

d
 are provided on

the x-axis.  1k   additional sender does
not cause more additional noise than

 1010 log k   dBm . It is exactly  1010 log k
 dBm  if all concurrent senders are at
the same distance to the receiver. The
additional impacts by interfering
nodes add farer distances decreases
already quadratic in free space. It is
conceivable to put this value into the
definition of the fade margin after the
maximum set of active nodes in a
network has been defined. With Friis
free space equation the SIR is about

1.  6   dB  if an interfering node is placed
twice as far away as the sender,
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2.  9.5  dB  if an interfering node is placed
three times as far away as the sender
and

3.  12  dB  if an interfering node is placed
four times as far away as the sender.

In other words, the wireless
chipset needs to be able to cope such
SIR values by providing a lower SIR
threshold to support such distance
ratios in the network. Since, the distance
ratio is crucial to determine whether
or not interference occurs, essential para-
meter is the ratio of distances between
sender and receiver versus interfering
sender and receiver. Sometimes interfe-
rence is modeled only with respect to
the distance between receiver and
interfering sender. For example, an
interference graph is provided, where
the edges indicate interference relations
between  wireless  nodes  or it is
described as fixed regions around
nodes in which they produce too
much interference.

Figure 2: SIR with Friis equation as
function of distance.

As already stated above the

usage of Friis free space equation is
rather pessimistic for interference
considerations. This is because the
signal strength attenuates slower than
it can be expected in reality. A more
sophisticated model is the two-ray
ground reflection model3. It considers
that, the signals are reflected at the
ground. Hence, two propagation paths
exist between sender and receiver, the
direct line of sight and the reflected
signal. The two-ray ground reflection
model is expressed as

   4
t r

r t t r
h hP d PG G
d



 th  and  rh  are the antenna heights of
the sender and receiver. This is needed
as the calculation of the reflected ray
is based on geometric optics. For this
example we now assume a constant

antenna height  h . In this case the SIR
is as follows
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As depicted in Figure 3 for a
distance ratio of 2 the SIR is already
about 12  dB , which is twice as much
on a log-scale compared to Friis free
space equation. As one can see when
comparing the SIR of Friis free space
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with the one of the two-ray ground
reflection model the difference lies in
the coefficient of the logarithm of
distance ratios. The value of this
coefficient is a result of the path loss
exponent. The path loss exponent is
the key parameter for characterizing
the physical environments. There exist
several further path propagation
models. Also, for these models the
path loss exponent remains the main
influence on the SIR. The path loss
exponent was 2 for the free space
model and 4 for the two-ray ground
reflection model. For a path loss
exponent  n , the SIR is as followss

  
10 10

min
10 log 10logi

i

s
dB

s

d
SIR n k

d
 

(1)

Figure 3: SIR with two-ray ground
reflection model as function of

distance

Common values and the corres-
ponding SIR functions are shown in
Table 1 and Figure 4. Usually wireless
devices are designed to compensate
interferences up to a certain SIR.
Although it is difficult to estimate,

some studies have already been made
to estimate the minimum SIR of
various Wi-Fi chipsets4,5. For Wi-Fi the
minimum SIR seems to be about
10 dB .

We use function (1) to translate
distance ratios within homogeneous
environments into an SIR. The compu-
ted SIR can then be used to give
statements on whether a concurrent
transmission will produce a collision or
not by comparing it with the specific
SIR threshold. This is for homogeneous
environments as the same path loss
exponent is used for the propagation of
the signal to receive and the interfering
signals. It can be considered as a worst
case consideration for heterogeneous
environments. Usually, obstacles and
therefore an increased path loss exponent
can be expected between non-neigh-
bouring nodes rather than between
neighbouring senders and receivers.
This results in higher SIR values than
those resulting out of above function
and hence higher SIR thresholds can
be supported.

Table 1: Path Loss Exponents for
Different Environments.

Environment Path Loss
Exponent

Free space 2
Urban area 2.7 - 3.5
Shadowed urban area 3 - 5
In building line-of-sight 1.6 1.8
Obstructed in building 4 - 6
Obstructed in factories 2 - 3
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Figure 4: SIR for Different
Environments as Function of

Distance

3. Strong Interference Model: The
Relation between Hop-Distance and
Interference

To optimize the capacity of
wireless networks it is important to
achieve a satisfying spatial utilization
of the network. It needs to be deter-
mined that, which nodes may transmit
at the same time. Usually, graph based
representations are used for describing
wireless networks. For a performance
related point of view it is not sufficient
to know only neighbourhood relations,
but also it is vital to characterize
mutual interference situations to
reflect the spatial reuse of a network.

Consider t w o sim ul t aneous
transmissions. One from node A to B,
and one from C to D. Let s(A,B)  denote
the signal strength of node A at node
B. As introduced in common case model
whether or not these two transmi-
ssions disturb each other depends on
the signal strength of both senders at

the receivers. In a case where the signal
ratio between s(A,B) and s(C,B) is too
small for the chosen physical media,
node B won’t be able to properly receive
the frame sent out by A. For node
accordingly, if the ratio of s(C,D) and
s(A,D) is too small.

It would be possible to define
interference metrics over distances
between nodes by using the distance-
to-SIR values described in Figure 4.
But, then we have to bind the conside-
rations on one or more path-loss models
and define SIR thresholds. More
difficult is that, we have to find suitable
geographical node distributions which
respect changing environmental
situations. For instance, two nodes
might be situated in a line-of-sight, while
two other nodes are separated by a
wall. To reduce the problem space we
transfer the statements of common
case model into a graph based topology
description of a WMN. To do this we
apply the SIR statements on the
knowledge that can be derived out of a
graph based representation of a wireless
network topology. This immediately
provides a linkage between neighbor-
hoods and interference relations, which
is essential for determining capacities.
The necessary number of neighbours
between simultaneous transmissions
on a single routing-path constitutes
the maximal possible capacity on the
path.

The question is that, whether a
transmission from neighbouring nodes
is disturbed, if a node in n-hop distance
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to the receiver is sending at the same
time. The situation is shown in Figure
5. A node S sends to an adjacent node
R. At the same time I is sending. I is
situated n hops on the shortest-path
away from R . S  may also be situated on
the shortest-path between I and R.

If n=0 then R=I meaning R is a
sender itself. When omni-directional
antennas are used R’s own signal will
overpower those produced by S and R
won’t be able to receive a message
send by S.

If n=1, I is a neighbour of R,
then only neighbourhood relations are
provided by the graph, it can not be
stated whether I’s or S’s signals are
stronger at R. Suppose the SIR thres-
hold of R would be 0 dB. In this case R
would be able to properly receive a
message sent by S, if the signals of S
are stronger than those of I at node
R. So, the probability that R is able to
successfully receive is 50%. Usually
SIR threshold values are significantly
higher than 0 dB and we have to
conclude that, the transmission from
S to R be likely to fail.

Up to now one has to expect
that the transmission from S to R does
not work although it is possible. Things
become more complicated, if I is not
a neighbour of R. This means signals
produced by I can not be received
properly by R because they attenuate
too strong over the distance but they
still might produce significant interfe-
rence, especially if the signals of S at

node R are weak already.

Figure 5: Considered Node Setup.

For n=2 the situation for homo-
geneous environments is shown in
Figure 6. Here,  we can assume that trans-
missions are possible up to a fixed
maximum distance d, which is taken
as unit value in the following (d=1). d
results out of the environment and the
specified SNR threshold. The region
with radius d, in which the receiver is
able to receive frames is depicted in
dark grey. S is somewhere in this area.
Nodes in 2-hop distance to R, like I, are
at a distance greater than d, otherwise
they would be neighbours. The distance
can not be greater than 2d, as only
one intermediate node J is in between.
This region is coloured in light dark in
Figure 6. Now, we come back to formula
(1), which allows us to translate distance
ratios into SIR values for homogeneous
environments. But, instead of translating
distance ratios to SIR values we may
also use it the opposite way around
to translate a pre-specified required
SIR threshold into a distance ratio to
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be kept for successful transmissions.
A pre-specified environment and a
given SIR threshold return a distance

ratio threshold   1,k  . The distance

ratio is the distance ds between S and
R divided by the distance d1 between
I and R. Instead of considering a SIR
threshold we will define that d1 needs
to be at least at distance kds or more
not to disturb the transmission from
S to R. Later, we transform this distance
metric back into SIR values by applying
again formula (1).

Figure 6: A node interfering in a
2-hop Distance.

In the following the area up to
distance kds is called interference area
and is shown in Figure 7. As I can

only interfere up to a distance of kds for
a fixed position of S we can use the

probability   I SP d kd  that I is situated

in the interference area as probability
on whether or not a 2-hop distant node
is interfering. Afterwards the result is
used to define common interference
scenarios in graph based network
topology representations.

Figure 7: Relation of 2-Hop Area and
Interference Area.

Specific interference situations
appear to be impossible to predict due
to the external influences on the signal
propagation. Calculating the proba-
bility on whether n-hop distant nodes
disturb an ongoing transmission or not
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helps to derive models for wireless
networks. One is able to see whether
spatially distributed transmissions are
likely to produce collisions or not.
Therefore this is essential for reasoning
on the spatial reuse and capacities of
wireless networks in general. In the
same way one has to consider mutual
exclusions in the development of wireless
access control protocols. It is not useful
to invest too many resources of
wireless networks in the implemen-
tation of the resolution of improbable

The position of I is conditioned
by the position of the intermediate
node J, which is a neighbour of R and
I. For instance, I can only be at a dista-
nce of 2 to R if J is at a distance of 1 to
R. On the other hand, if I is at a distance

of  1   then J’s distance to R can be

any point out of the interval   1, . Hence,,

I is not placed uniformly within the
light grey area, which has an impact
on the probability of interference. In
the following section we therefore
determine the distribution of I’s position
within the light grey area and calculate
the probability of interference for a
fixed position of S. Afterwards the result
is extended to the original situation with
a variable position for S in the dark
grey area.

3.1 Distribution of 2-Hop Distant N

To get   I SP d kd  we compute

the fraction of possible positions of I
and J where I is within the interference

area. As J is neighboured to R and I it
must be situated within the intersection
of the two unit circles with centres  R
and I. The intersection is not empty
as we presume that I exists. Accordingly

J has to be in Area  
IdA  in Figure 8. The

size of this area depends only on  d1
and is given by

 1 22cos 4
2 2I

I I
d I

d dA d     
 

Figure 8: Position of Intermediate
Node

By iterating over all possible
positions of I we will be able to compute

the  probability  for    I SP d kd  by

dividing  
SkdA with  2A . tA denotes the

sum of all intersection areas where

 Id t . Accordingly,  2A  are all possible

positions of I and J and  
SkdA  are all
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positions of I and J where d1 does not
exceed kds. The probability of inter-
ference for a given position of S is
therefore

 
 

2

Skd
I S

A
P d kd
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As  tA  is the sum of all intersection

areas where  Id t  we have to iterate

over all values  xA  with   1,x t
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By replacing t with 2 we get

 
2

32 3
8

A   and again replacing t with

kds we get

 
  2 3 21 2 32 1 cos 2 4 2 3

2 8 8S

S
kd S S S S

kdA kd kd kd kd 


       
 

    2 3 22 32 1 cos 2 4 2 3
2 8 8kd S S S SA kd kd kd kd      

Figure 9 shows the density
function of 2-hop node positions and
Figure 10 the resulting probabilities for
having a 2-hop node at a distance not

exceeding a given maximum, which is

  I SP d kd  for a given  skd .

Figure 9: Density of 2-hop
Node Positions

Figure 10: Probability of 2-hop Node
at Given Distance or Less.

3.2 Probability of 2-hop Distant
Interfering Nodes

The previous section introduced
the probability for interferences by 2-hop
distant nodes if the distance ds between
sender and receiver is known. This section
extends the consideration for an
unknown placement of node S, which
is the case if a graph based topology
is considered. From the previous
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section we know the distribution of
2-hop node distances to the receiver.
With a given distance ratio threshold
k for interferences we can now calculate
the overall probability of interference
by iterating over all possible positions
for S the sizes of the interference areas.
We obtain the interference probabilities
by dividing this by the amount of all
possible node positions. We know that
 2A positions exist for I and J . S  is some-
where in the neighbour region of R.
The size of the neighbour region is 
and thus the overall set of node
positions is  2A  .For every position off
S the set of interference configura-
tions is  

skdA , which varies between 0
and 2A .As long as  Sd  does not exceed

 1
k  the size of  

skdA is 0 because d1 has

to be smaller than 1 to interfere. This
is not possible as I  is 2 hops away from

R. If 
 2

Sd
k

 , d1 interferes up to distance

2, which is always the case and

 
2Skd AA

  . The situation is shown in

Figure 11.

The bottom circle represents
the circle with ratio d=1  around the
receiver, out of which it is able to
receive frames. The cylinder on top
depicts for every position of S the
amount of possible node positions for
I and J. Of course, this is always  2A .
The border of the inverted cone inside
the cylinder is the proportion of inter-
ference configurations for the given

Figure 11: Visualization of the
Probability Calculation.

position of S. The probabil ity of
interference is the fraction of the
cylinder’s volume which is surrounded
by the cone. This is the fraction of
node placements that cause
interferences. The cylinder’s volume is

 2allA A  , while the cone’s volume

 iA   for  2k   is the following equation
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Finally, the probability   P k  for

an interference by a node in 2-hop
distance to the receiver for a given
distance ratio threshold k is
For  2k 
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For a given SIR threshold  0s 

(in dB) and path loss exponent n, the

probability  ,s nP  that a node in 2-hop

distance (shortest path) to the receiver
will interfere when sending at the same

time is 
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The second function is the
representation of the first function
after applying formula (1). So, if one
knows the SIR threshold s of the
wireless chipset to be used and the
physical environment, expressed as
path loss exponent n, we will be able
to calculate the probability of an
interfering 2-hop node. Typical values
for n are given in Table 1. The functions
are displayed in Figure 12 and 13.

Figure 12: Probability for an
interfering 2-hop node for a given

Distance Ratio Threshold
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Figure 13: Probability for an
interfering 2-hop node for a

given SIR Threshold

For instance, if the wireless
media in use is able to compensate a
minimum SIR of 10 dB the probability
is in free space and  in a building that
a node in 2-hop distance interferes.
As already discussed in common case
model the free space model is very
pessimistic for interference conside-
rations. The probabilit ies for the
“in-building/urban” function can be
considered as pessimistic, as well.
Usually we would expect line-of-sight
between two neighboured nodes,
whereas it is rather likely that some
kind of obstacle is in between of nodes
that are not in communication range
to each other. In this environment
interferences caused by 2-hop distant
nodes will mainly occur on links that
already have a bad quality.

The question arising now is
whether 2-hop distant nodes should
be considered as interfering nodes or
not. This fairly depends on the
network scenario. When the node
placement can be planned like for

wireless networks in a building or for
metropolitan networks we would
assume that 2-hop distant nodes do
not interfere. In reality we would
consider a replacement of a wireless
node if it causes problems due to bad
signal quality or interference. For
wireless networks that can not be
planned, we would l ive with the
possibility of interfering 2-hop nodes
and the resulting decreased perfor-
mance. The complexity of the link layer
access control increases as access has
to be managed over larger hop-
distances. For instance, Wi-Fi does not
cover all interference situations that
may arise by 2-hop distant nodes. In this
paper, we consider both situations,
with and without 2-hop distant inter-
fering nodes. We neglect 3-hop
distant interfering nodes. The potential
set of node positions increases poly-
nomial with the number of hops but the
size of the interference area remains
as big as in the above consideration.

4. CONCLUSIONS

The objective of this paper is
to introduce a general model. First the
possible traffic patterns between HS
and TAP are modeled. The physical
layer model is described as an undirected
graph. The vertices represent Mesh
Nodes, which are able to communicate
with each other and are connected by
an edge. The Common Case model
describes the situation where nodes
in 3-hop distance on a multi-hop path
may send at the same time. The Strong
Interference Model does not allow
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parallel transmissions where receivers
are placed in 2-hop distance to foreign
senders. In this case only every fourth
hop on a multi-hop path can send at
a time.

These models assume persistent
bidirectional links between nodes.
Persistent, as links remain fixed and are
able to transmit in a given bit rate throug-
hout the mesh network. They are bidirec-
tional as long as no further interfe-
rences occur, which are implemented
by the Common Case or Strong
Interference Model. The reliability of
links and their bi-directionality is
existent in reality if environmental
noise does not exceed the wireless
chipset’s specific SNR (Signal-to-Noise
Ratio) threshold. i.e., if signals are
strong enough compared to noise.
External influences on the network are
not covered by this model. Therefore,
this model implements laboratory
conditions. This allows identifying
how potential service bandwidth
losses may appear and how they can
be kept small. They are specific to the
mesh network topologies and not
related to environmental effects. The
results of this paper therefore apply
to mesh networks in general and can
be put into protocol definitions.

Another assumption made in
this model is the fixed definition of
spatial reuse. Whether or not a receiving
node is disturbed by a concurrent
transmission depends on the chipset’s
SIR (Signal-to-Interference Ratio)
threshold. This depends on two factors.

First, the distances of sending stations
to the considered receiver, second on the
path loss of signals. As already identified
one expects that neighboured nodes
to a receiver will cause a collision if
they are transmitting to another node.
Therefore this is put into the Common
Case Model. It allows determining
what can be expected in the best case.
How the situation behaves when
spatial reuse is reduced is reflected
by the Strong Interference Model.

The SIR threshold is a design
parameter. The code redundancy has
a direct impact on the SIR. We will be
able to choose a code for a living
setup that ensures that every third or
fourth hop can send at a time. However,
the channel bit rate may then
decrease.

        Required hop distances between
parallel transmissions are analyzed in
common case model and strong inter-
ference model. Here, the probability
of interferences over given hop dista-
nces is computed for pre-specified SIR
thresholds in given environments.
These considerations further support
the usage of the models.
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