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Abtract
We propose the dejittering mcthod  against the  jitter
originated Irom the cell losses in AI'M network when CBR
traffic is transferred on AALS. Cell numbering aleng with
maintaining & timer at receiver side introdoces 0.669 umes
peak-to-peak PDV of the AALS PDU to that in I'TU-T
AALS standard. and the AALS user - HDTV decoder -
receives the same or more error-lree transport packets in
the proposed algorithim than those in the TIU-T AALS

standard for the same network simulation environment

1. Introduction

ATM is the vital network protocol in the implementation of

B-ISDN (Broadband  [ntegration  Digital Network), Te
communicate the user data via ATM network. the user Jata
ix processed o form AAL PDUAIM Adaptation Layer
Protocol Date Unit)s. The AALS is proposed as a network
adaplation layer for the single program transport packet
stream (SPIS) by the ATM forum [1]. Phe TTDTV (High
Definition TeleVision) generates 19.39 Mbps CBR muhi-
program transport packet streams {MPES}E [2] and s
expected o make use of the same network adaptation layer
as SPTS uses. However, according 1o the AALS specified
in [TU-T the receiver AAL discards the entire AAL P!
even when a single bit error or loss occurs among the cotls
comprising the AAL PTHI [3]. This standard algorithm has
a problem making an excessive transport packet losses
transparent to the application layer in the receiver side. We

maditied the AALS PDLU (Protocol Data Unit) tratler lields

so that each cell composing the AALS PD has a sequence
number field. We also propose that the receiver AAL
maintain « timer whose expiration time is proportional to
the cell time of the source wtaftic plus the standard
deviation of the L-pont CLW {Cell Delay Variation} of the
received ATM cells to reduce the jitter originated from cell
losses in ATM network when CBR tratfic is transferred on

AALS.

II. Sequence number method

[n AALS. the error (or loss) detection mechaism operates
at PDU level the whole PDUL containing two HDTV 1S
packets. in reassembly buffer is discarded when CRC
checksum errors or length crrors are detected. This leads (o
an exeessive data loss seen by the application (HDTY
decoder side). This mechanism is clearly not suitable for
YTV application because a single cell loss causes the loss
of two TS packets,

T'o cope with this unwanted loss, a different scheme Tor
the AALS s considered. The bhasic idea 18 w0 attach
sequence mambers o every eell composing CPUS-PDUS
Lach cell comprising a CPUS-PDU contains a sequence
number ficld of 4 bits wide. Hence. the sequence number
felds in eight cetts which comprise one CPCS-PDU
oceupy 4 byies of the trailer. The remaining 4 bytes of the
traifer are used for CRC checksum for the entire CPCS-
PDU including sequence numbers and the payload. The
modified structure of CPCS-PDU which have sequence

number ficlds is shown in figure 1.
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Figure 1 : Structure of CPCS-PDU using sequence

number

This scheme reduces the data loss at the receiver’'s AAL,
because it enhances the resolution of the data loss detection
to the cell level. The sequence numbers are used by the
receiver to monitor cell arrivals, and to {ind out exactly
how many cells have been lost along with their position
within a PDU. The main advantage of this mechanism is
that the corrupted PDUs are not discarded und data loss is
kept at minimum as the network cell loss ratio..

By using the sequence number mechanism, the location of
cell loss in the PDU is known to the receiver AAL.
Furthermore. it is also known that which T8 packet in the
constructed PDLU is corrupted one. The receiver AAL sends
this data-corruption information to the Higher Layer by
setting the transport_packet_crror_indicator field in the TS
packet  header.  Since  the  location  of  1-bit
transport_packel_error_indicator field is fixed in a $HXTV
TS packet as shown in figure 2, the position ot this field in
the received CPCS-PDU is always mapped to a fixed bit

position of cells whose sequence numbers are 0. 3. 8 and 11
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Figure 2 : Link header format for the GA system

transport packet

IIL.  De-jittering by a timer

Each cell with delay originated from pure delay or
accumulated cell losses, is assembled 1o form a complete
CPCS-PDU with PDU Delay Variation (PDV). This PDV is
seen as a Jitter to the HDTV decoder system, and it may
deteriorate the quality of the HDTV data when it is
presented. The jitter generated by accumulated cell losses is
reduced by using a timer.
‘The timer makes an upper bound in waiting cell arrivals. so
that PDV is reduced to the difference between the upper
bound and the PDU reference arrival time in 1-point PDV.

When recetver AAL starts to receive cells from ATM
Layer, the CDV is calculated from the actual cell arrival
time by the receiver AAL. Then, the timer is initialized
wilh the value as below when the standard deviation of 1-

point CDV at the receiver AAL 13 stabilized.

timer limit (upper bound) = 8.0 x (7.0 + standard deviation

of CDV of the cells received)

Where. 7.0 is the cell slots and the §35.52Mbps SDH or
SONET is used.

We deline a cell slot as the total network clock cyeles
needed to transmit an ATM cell consisted of 33 bytes, and
the cell slot is caleulated as below,
1SS 1 e

53x8 19391

=7.1126 cell_slots

=Tcell_slots

cell slot =

Timer-limit tor each cell is given a margin of standard
deviation ol CDV. and is multiplied by 8. since one CPCS-

PDU is composed of 8 cells,

IV. Performance Evaluation
<simulation environment>
[n order to evaluate the performance of the proposed

algorithm using seqguence number along with a timer, &
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ATM network model is considered.
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Figure 3 : A simple ATM network simulation model

The prior study [4] shows that the traffic via Ai'M network
experiences a CI}V with a Gamma distribution when all
background tratfic have the CBR characteristics. Assuming
the same network environment. the CDV is generated to
have a Gamma distribution with desired mean and variance
by the network simulator. At the same time, the cell loss is
generated to simulate the lossy ATM network. Since the
loss at the network tends to oceur in burst, these cell losses
are generaled with the probablity density functien as shown

in figure 4.
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Figure 4 : Probability density function for burst cell loss

generation

I. Evalvation by the number of error-free TS packets

received
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Figure 5 : Variance of 1-point CDV : 4, Max. burst cell

loss number : 16
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Figure 6 : Variance of 1-point CDV : 16, Max. burst cell

loss number : 16

Figure 5 and 6 show the number of error-free TS packets
delivered 1o High Layer when maximum allowed burst cell
loss number is fixed to 16, When cell loss rate is 1.0¢-3 or
1.0¢-3. the differences between three algorithms are not
distinctive, in both cases the variance of 1-point CDV is
varied from 4 to 16, However, when cell loss rate is
increased to  1.0c«1, the differences between  three
algorithms in the number of error-free IS packets become
more distinctive. This is because the standard mechanism
discards two TS packets when one or more cells
comprising the TS packets are lost. Sequence number
mechanism used with the timer, gives slightly less number
of total error-free 1S packets than that of sequence number

mechanism. since timer expiration makes an extra loss
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along with the network loss when a cell arrives late.
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Evaluation by the PD}V at the receiver side
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Figure 7 : Variance of 1-point CDV : 4, Max. burst cell

loss number : 16
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Figure 8 : Variance of 1-point CDV : 16, Max. burst cell

loss number : 16

Since the mechanism using scquence number guarantecs
the CPCS-PDU integrity. the variations of inter-departure
time between consecutive CPCS-PDUs in the receiver are
reduced in comparison with those of standard algorithm.
FHowever. the mechanism using both sequence number and
the timer further reduces this peak-to-peak PRV by limiting
the waiting time for cells. However. in the case where
variance of 1-point CDV is four with cell loss rate of 10e-].
this is not true as shown in figure 7. In this case. the
variance of 1-point CDV is small compared 10 the cell slot
of 7.0 and the difference of peak-to-peak PV between the
sequence number mechanism and the proposed mechanism

becomes negligible.

V. Conclusion

[a this paper. we proposed a new mechanism for the
communication of HDTV TS packets via ATM network
using AALS. In order to justify the use of a timer along
with the sequence number mechanism. simulation is done
lor various scenarios. and two performance parameters -
total number of error-free TS packets and peak-to-peak
PDV - ar¢ measured 10 compare the performances of three
different algorithms. For the practical cases. where cell loss
rate is equal o or less than 1.0¢-3. the maximum reduction
of the peak-to-peak PDV using the proposed algorithm was
33.27% from that of the standard algorithm. In a viewpoint
of the number of crror-free TS packets. the maximum
difference between the values obtained by using only the
sequence number mechanism and the proposed algorithm is
11, which is negligible considering that the total number of
TS packets transmitted is 347.232. In addition. the number
of error-free TS packets when the proposed algorithm is
used. is always the same or greater than the value obtained

by using the standard algarithm.
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