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1. lntroductionl

During the ATM Video Coding (AVC) Experts Group meeting in Paris [1}, the group agreed to
establish a sct of ATM network performance scenarios in order to fucilitate the process of specily-
ing Recommendations H.310, H.222.1. and H.321. In a previous report. the performance assump-
tions of key ATM-related parameters were documented and summarized {2]. After (a) exchanging
several liaisons with [TU-T SG 13 Working Party 4. and (b) consulting with broadband nctwork
performance experts, more information became available 1o the AVC group. In this report, the
ATM performance assumptions are updated to retlcct the new intormation received by the group.
However, and similar to the AVC-635 report (2], the data contained here represents the best avail-
able information that thc AVC group can assume at this stage. As additional and more accurate
information becomes available, the AVC group will modity the appropriaie performance num-
bers. It is important to note that the performance numbers summarized hiere do not represent offi-
cial numbers from any national or international standardization bodies, or from any industrial
affiliarions.

2. ATM Performance Assumptions

Table 1| summarizes the ATM performance assumptions tor three scenartos. The end-to-end delay
and Cell Delay Variation (CDV) numbers depend on:

- . . ; . 2

+ the number of ATM nodces in the ATM layer (virtual path/channcel) connection=,

+ the characteristics of the arrival processes ot the different queues in the system”,
and the cell's service time™.

In addition, the performance numbers vary depending if one assumes that the arrival processes at
the different nodes arc independent or not. These and other factors explain the wide range of per-

I. This document is an update of Reference (2], AVC-635 “ATM Pertormance Assumptions™.

2. Examples of AT'M nodes are ATM multiplexers, AUM cross-connects. and ATM switches. A connection may have

a very few ATM switches but a large number ol ATM nodes (cight or more nodes in a niational connection and even a

larger number in an international connection).

3. Assuming a Poisson arrival process, as done in some simuiations or quening models. does not represent the most

conservative assumption. Other arrival processes might be more suitable especially when VBR traffic is considered.
4. The service time can be modeled as a deterministic process with a constant value equals to the cell transmission

time. Therefore. the service time represents the inverse of the cell transmission rate. Using an exponential distribution

for the service time provides conservative CDV numbers | 4].
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formance numbers shown in the table.

CBR (DRAFT ASSUMPTIONS)

darameters }
Worst Case Average Case Best Case
| Cell Loss Ratio® 10 L il
{Without FEC) ' ) !
| Cell Loss Ratio® See notes
(With FEC) ‘
Severely Errored Cll See note’
| Block (SFCB) Ratio® )
I BLR! L’ 10 ot
Burst BER Events See notes

| _End-to-End Delay® 10 milliseconds + 5 milliseconds + < {1 milliseconds +
(UNI-UND) (propagation delay) propagation delay) (propagation delay)'
( g P )
End-t0-End Delay See notel
| (AAL/IT.222.1 SAP) ’
~ i -
l CDV {400-1000YT {200-H)0NT (150-200)T

(UNI-LNI)

PDU Delay Variation (PDV)
| (AALH.222.1 SAP)

Sce note™

TABLE I. Performance Parameters’ ASSUMPTIONS

{i.c., [1.321 terminals).

of this document.

.

often much better.)”

b. As mentioned ahove, the AVC Experts Group agreed not o employ
scheme for H.310 and H.321 terminuis. This entry of the t

Although the defirition of SECB is not finalized yer (see note €. helow
13-WP 4/13 input [6], “SLECBs will likely occur with a frequency equivalent to today’s SES
events. (S0.2% end-to-end network commitment, per G.826. The actual S

- D

¢. These performance numbers depend on the particular FEC method selected.

a. Although several experts agree with these CLR numbers, many other vxperts belicve that these
assumptions for CLR are very conservative. Nevertheless, the C1 R assumptions have little
tmpact on the AVC group work since. even with the above consery
agreed that there would be no need tor cmploying a cell loss-recov
audiovisual H.310 terminals and tor the adaptation of parrow

akive estimates. the group

ery scheme for the broadband
band F1.320 terminals over ATM
any FEC cell-loss recovery
able may be omitted in future versions

), based onan ['TU-T SG

ES performance is
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¢. SECB is defined as a block of N cclls with M (or morey errored or lost cells 3] The valucs of the
parameters N and A are under study by 1'TU-T. The ATM Video Coding Experts Group may con-
sider (1) influencing the sclection of the values N and M. or (2) defining a similar parameter
which is meaningful lor video services over A1'M. For example, if a video service emplovs the
short interieaver [ 16 cell-based (94.88) Reed-Solomon} FEC method. then it is important in this
case to characterize the performance based on the event of having more than ewo lost cells or Jour
errored cells in a 16-cell block.
Morcover, and as noted below (sce note ), the AVC Experts Group is currently specitying error-
protection mechanism(s) for H.310 terminals. One possible outcome of this etfort is the definition
of a FEC frame in the H.222.] laver. The length of this FEC frame may occupy the payload of
several (possibly around five) ATM cells. Once the FEC frame format is Gnalized, it is feasible
that the Expens Group may recommend (to $G 13) the group preterences regarding particular
values for the N and M parameters of SECBs. This information has been already communicated
with 8G 13 WP 4413 (7).

L. The 107 worst case BER assumption is based on an input trom F1U-T SG 13 WP4/13 [6]. The
WP 4/13 input also noted that “Typical BER performance may be much better”. [n addition. sev-
eral network performance experts believe that our current worst-case (and cven average-case)
BER assumptions (shown in TABLE 1.) might be quite conservative, The AVC Experts Group
have requested SG-13 WP 4/13 input regarding the average and best-case BER scenarios 7).
Meanwhile, and even based on a BER of 1077, the AVC Cxpens Group have agreed that some
error-protection capability is needed for high bitrate (c.g., 3-6 Mbits/second) conversational
(bidirectional) H.310 terminals. The specification of H.310 error-protection scheme(s) is cur-
renuly under study by the Experts Group.

g An example of a burst BER event is Scverely Lrrored Second (SES) which is detined as a second
with a BER of 1073 or worse [8]. SES, however. does not provide « meaningtul characterization
ot the end-to-end pertormance for video services. Similar to the previous case (footnote ¢). the
AVC Experts Group (and in collaboration with other ITU groups) may consider defining video

service-related burst BER parameter(s). For example, a 30 millisecond burst with a BER of 107
or worse can cause an H.320 terminal to loose synchronization duc to the loss of H.22] framing.

h. This represents the unidirectional (i.e., not the round-trip) delav. This delay does not include the
extra delay encountered in the terminals. The worst and best-case delay assumptions were modi-
fied (from AVC-635 [2]) based on an input from I'IU-T Q16713 experts as reflected in Reference
[6]. The AVC Lxperts Group have requested SG-13 WP 4/13 input regarding the average-cuse
end-to-end delay number [7].

i. As mentioned ahove, the end-to-end delay depends on, among other things. the number of nodes
in the virtual connection or path.

J. The end-to-end delay at this interface depends on the specitic AAL sclected, and the amount of
smoothing required to reduce (or climinate) the CDV.

k. T is the cell service (i.e., transmission) time, and is a function of the bitrate. The worst-case CDV
cxpression shown in the table is translated into abowt 1-3 milliscconds for the 155 Mbits/second
data rate. Most experts consulted agreed that the one-millisecond CDV scenario is u good number
to assume and work with. It is important to note, however. that the CDV values shown here are
ouly applicable for (a) high bitrate links (e.g., 155 Mbits/sccond). and (b) CBR traffic only.
Thercfore, higher values of CDV are possible for tow bitrate links (c.g.. 1.5 Mbits/second) and/or
VBR traftic (6].

1. Similar to the end-to-end delay, CDV depends on the number of nodes in the virtual connection or
path. It also depends heavily on the characteristics of the traffic armiving at the different nodes.

m. At this interfuce, the delay variation value depends on the AAL layer selected and the amoumnt of

butfering and delay that can be tolcrated. Jitter removal functions within the H.222.1 layer of
H.310 terminals are under study.
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