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Purpose. : Troposal
Cell loss experiment specifications

Cell Joss can ocevr upredictably in ATM neiworks, This document proposes 3 method of simulaiing celf loss.
A specification for a packetized bitstream has beea delined. A model of bursty vell loss is defined and analysed
i order to aflow the simulation of bursty ccll loss. The proposed specification and model are simplified, no
altempt 15 made to model actual ATM networks: the muun abjective of the modcel is to allow cossisten!
simulation of the cffects of cell loss on viden coding.
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The coded bit stream is packelized into 48 bvte cells nonsisting, of a four it sequence number (SN}, a four it
sequence number protection ficld (SNP) und 47 bytes of caded data. ln the stored file each cellis preceded by a
Cell Tdentification byte (4‘("”‘ The syntax s as follows:

< Cl2<SN-CSNP>< 47 bytes of data >
The € byte consists of the it string, ' 1011010" followed by the priority bl The prienty bitis sef to ' Tor low
priority cells and ‘0" for Inpn priotity cells. The cell loss ratio for Jow priority cchls may be dilfereat to that for
high priority cells. SN is incremented by one ulter every cell. The sequence nuwber protection is set to zero.

For a jost ool the cclhis discarded.

2. Calcuiation of coll foss probabiiitics
This section oullines a method for determining, whether any coll in a bitstream should be marked as lost. Cell
toss i5 assomed to be random, with the probabitily of cell foss depending only on whether the previous celd of

the sami priorily was fost.

Firstly the mean cell Joss rate and [he mean burst of consecutive cells fostis ealeviated from the probamibues of

cell loss. These cquations are then rearraneed inorder o express the cell loss probabiliies in terms of ihe mean
} 4 F {

cell loss rate and the mean burst of consceutec cells last

The fotlswing notation 15 used. The probabiliiy that any e 1 s dost 1s gaven by P, the pmhah:hl) that i celd 15 lost

piven that the previons sne was not lost i eiven by Fy and the probablity that a cell is lost pivin hal the

previous one was dest is piven by P These prebabilities are ustrated in the tree diagram below.
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2.0, Calculation »f mean el loss rate

The mean cell foss probability is given by 1 i this section a relationship batween Py and Pyas denved, as
follows, by Tinding, two cquivalent expressions Tor the prabatabity of i gives cell beinp, tost. Adust cell canr oeeur
i two ways: immediately alter 2 coli has been tost and 2fter a cell has been received. The probabibity thit a cell
is lost, P, is the sum of the srobabifity that the coll is ost piven the previens cell was ost muliphied by the
probability that the peevious cell wirs lost, 7 11, and the probability that the call is lost paven thi: previons el
was rot lost muttiphed h)‘"-_ the probability that the previous cell was aot lost. (1 - P) * Py. So,

i

p PrR (1 PR,
S0
p = l’n / (‘ P! ! Pn)

2.2, Calenlation of mean burst of consecutive calls lost

A burst of lost cells &5 delined as a sequence of consecuinve velin all of which are marked as lost. Wos precoeded
by and followed by one or more colts thit are marked as not jost. The lengliv of the burst of lost cells is defined
as the number of cells i 2 bursy that e marked as fost. The mean buist of conscevtive celis tost s sefined as
the mean burst length. This number pust always be preater than or caual to one.

A burst starts when a celd s tost after one or more cells liave not been lost, The probabahiy that this s a Dorst of
fength one 15 cqual to the probababty thal the aext cell i oot lost that s, 1 P e probabibity thal this 15 s
burst of fenpti twi i cqual o the probabifity that the next cell is lost mwl the one aftes that s not lost, that s P
*{L P The prebabidity of 4 busst of fength was e B 00 Py). The mcan burst length, B, a5 therefore paven

By
B - (U Py 29700 1) e 32T o

Summing, this senes feads to the resuit:

(11

B = LI Py ' )

2.3. Calcaiation of veft toss probabilitics
Rearranping, cquation {2) gives:

% = t - 1/4 (3

Rearrauping, ciuation (1) pives:
Py = PrGooPp/a Py

Using cquation {3) paves:
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2.4. Simulation of cell loss

Equations (37 and (4) atlow the probabilitics o cell tozs to be caicolated from the averape et dess rate and e
mean leapth of bursts of tost cells, Celt fvss Can casily be sunvlated vsieg, these probabibies: assume thal the
fivst coll 1s received, then the probabitity that the next will be Jost i paven by Py, The probabaidy (hat a cell s
lost is always Py, unless the previcus cel was alzo lostin which case the relevant probabilty 15 Py,

A simutation of codf loss only needs 2 random number penerior, the vilues of 1y and P and the knowledge of

wheather the previous cett of the same prioaly was lost of net. Paeudo Pascal code to perform cell fos:

5 gaven
helow. Random is 2 function thai returns o random number beiween zero aind one: 1S implementalion is gives
below.

PreviousCellLost := FALSE;

Write(’Enter mean cell loss rate and burst length’};
Readln(P,B);

PL :=1-1/B

PN := P / (B ™* (1-P) )

For CellCount := 1 To NumberOifCells DO

BEGIN
~ CASE PreviousCellLost OF
TRUE' : IF Random < PL THEN CellLost := TRUE
ELSE Celllost := FALSE:;

FALSE : 1IF Random < PN THEN CelllLost := TRUE
ELSE CellLost := FALSE:;
END;
Write(CellLost);
PreviousCelllost := CellLost;
END;
END.

Il the priority bit is vsed then the cetl foss gorerador must be implemented sepasately for caci of the prsntics.

2.5. Random number generation

To ensure the consistent simulation of cell josz, it is secessary to ensure that the smne sequence o candom
numbers is penerated by all simulations repardless of the machine or programeming, languape vsed. This section
describes o methad for the peacration of such random numbers.

Random numbers are generaled by use of 2 31 bit shilt register which eycles pseudo- randomly theouph (2731
~ 1) states (the value of zero is never achieved). Vhe shult operation s defined by the pscudo Paseal code below.

DO 31 times
Begin

Bit30 (shiftRegister & 2730) DIV 2730

Bit25 (ShiftRegister & 2725) DIV 2725

ShiftRegister := (2*ShiftRegister MOD 2731) + (Bit30 XOR Bit25);
End

Ta generate a randem number, the shift register is first shilted as above and then divided by (2731 1), B may
be casics o use it as i is, and multiphy the prababilitics in the propram above by (2731 ).

A separate random aumber pencrator is vaed for low and bigh priovity cell loss. For cach, the shill repister is

imtiahsced to a vidue of 1 and = then shifted 100 times. 1 thas s ot done, the Iigst few randowt numbers will be
small, leading to the loss of the fiest celis n the itstrcam.
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3. Patamelers

This scction suggests speabe vaines of the parsmeters o altow consstent imutation of the elfects of coftjoss
on video coding,

The cell toss cxpenment will vee 1 mean 2oft doss ce of 1 1060 and 2 mcan burst jeapth of 2. Ouiy low
priority cetls are et Vhe followiag, formuba paves the vatoe of P ta use for low priosily cebls.

Total Bd rate
P x o e
Fotal biteate Bt care for mph pronty colls
For example:
Total bit rate 4Minlsfs
High priority bit rate 2Mutsfs {307 of Fotal)

then the mean colt Tos cate Tipore for the cetl foss simuolation propsam is 28 10
Other cell Joss cxperiments at different cell loss vates can also be shown.

tior afl cxperiments the following (ahle should be completed.

i A B i - - - .
o ¢ Hiph pnonty bitvate —— Low ponty hut rate

I-layer
2-layer base

N < enhance
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