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Session 4.1

Service and applications
matrix forecasting
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Traffic matrix

Thebasesfor effective network planning isthetraffic
data between each two nodes of the network

Such traffic valuesare . -
typically shown in an
origin-destination
traffic matrix

Usually set of traffic
matriceswith one :
matrix for each services
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Traffic matrix

Adding all the row-totals O(i), i.e. the entriesin column SO
(sum originating traffic) give the total traffic A.
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Traffic matrix forecasting

In theideal case service matrices aretheresult of point-to
point measurement of traffic and further mathematical
traffic predictions

If complete data for a present (first) traffic matrix are not
available be measurementsthey have to be created by

other means
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Traffic matrix forecasting

Traffic per subscriber / calling rate

1 sccorchng to the definitions
dints Traffic per subscriber line (main line)
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Traffic matrix forecasting

Estimation of total traffic

Taking into account that different categories of subscribers
initiate different amounts of traffic, it may sometimes be
possible to estimate a future traffic from:

A(t) = Ny(t)aq+ Na(t)a, +- -

Where, N,(t), N(t), etc., are the forecasted number of subscribers of
category 1, 2, etc.,
and a,, a,, etc., arethe traffic per subscriber of category 1, 2, etc
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Traffic matrix forecasting
Estimation of total traffic

If it is not possible to separate the subscribers into categorieswith
different traffic, the future traffic may simply be estimated as:

Alt) = AO) %

Where, N(t) and N(0) are the number of subscribers at timest and zero
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Traffic matrix forecasting

Distribution of point-to-point traffic

Aj = K(dij )N; XN; Homogenous distribution
For estimation of point-to-point traffic G =Nt
various formulae may be applied Ni(0)
WG +WG;

A=A 0=

General isto takeinto account theincrease of
subscribersin thetwo nodesand apply certain =~ g, - N
weight factors N;(0)
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Traffic matrix forecasting

Distribution of point-to-point traffic

= a NG WG
A;j(1) = A;(0) W

Where, W and Wi are the weights and G isthe growth of subscribersin
nodei,and€j in nodej
N; (t Ni(t
N;(0) N;(0)

Different methods exist for w and w; calculation
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Traffic matrix forecasting

Distribution of point-to-point traffic
Distribution according to the gravity model
Aj = K(djj ) xN; xN;

,whereK(d;; ) isinterest factor and can be
calculated from a known traffic matrix

It may be necessary to adjust the expression for Ajj for pairs of

nodes with specia relations to each other, e.g. abig factory in
one part of a country and the head office in another part
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Traffic matrix forecasting

Distribution of point-to-point traffic
» Fixed percentage of internal traffic

> Interest factor or destination factor method

» Percentage of outgoing/incoming

> Kruithof double factor method
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Traffic matrix forecasting
Distribution of point-to-point traffic

Kruithof double factor method

The values, at present, are assumed to be known and so is the future row
and column sums

The procedure is to adjust the individual A(i, j) so as to agree with the
new row and column sums

A(i, j) ischanged to A(i,] )%

Where, S, isthe present sumandS; the new sum for theindividual row
or column.
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Traffic matrix forecasting

Distribution of point-to-point traffic

Extended Kruithof method — Weighted least squar es method

Assumes all valuesin atraffic matrix (point-to-point traffic, sum of
outgoing/incoming traffic) are uncertain
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Traffic matrix forecasting
Kruithof double factor method

Example of the use of Kruithof's Double Factor Method

Cigveiy: The present tealTic inlerests i«

Forecast of the future : : ]:I 36 hf‘::j

total originating and ; 0 1” :“

terminating traffic per - - :

node: A) and A, (t): L 4 atl] 11K

: 4 (1):

i | 1 2 sUIm
[ 45 Problem: Estimate the traffic
2 ; 105 values A(i, j/t)
s 50 10 |50
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Example of the use of Kruithof's Double Factor Method

Solution:

Iteration 2: Column multiplication

Traffic matrix forecasting

Kruithof double factor method

Iteration 1: Row multiplication

i i | 2 sum ) _Aij(o)
g 2le T
SuE Wil M) 150

[ 1 1 b SLIM
_ A1) ‘ 1 125 3333 | 4583
AR @MY
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Traffic matrix forecasting

Example of the use of Kruithof's Double Factor Method

Iteration 3: Row multiplication

Iteration 4: Column multiplication

o

SLIm

1
I
.

After 4 iterations, the sums of rows

Kruithof double factor method

1227 32.73 45
a 37.80 67,20 s
LTIk S0.07 g 01 150
i i | 2 SLITT
| 225 3275 45
2 3T.T3 67.25 1os
sUIN S0 1 (M) | 5

and columns are equal to the

faorecasted vvalues
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Application matrix forecasting

Recalculation of traffic matrix

Convert service matrix (between traffic zones) to application
matrix (between exchange/node areas) based on
areas/ subscribersrelation

traffic zones Exchange
areas
=> X
bt L}
- i
<
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Application matrix forecasting

Traffic matrix between exchanges/nodes
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