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:, Purpose For drscussmn

codlng is used in ATM nietworks. Some possrble solutions are presented Flnally the ap—
' Ircatoatlon ot varlable batrate codmg for drstnbutron purposes is discussed. -

Some basrc prob_lems of varlable'brtrate
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ekrt?'s ablhty to enable he tr_ansmlsswn‘ f
hat is ost temptmgf 4 : '
constant quallty because‘ m phases'o hlgh scene actlvrty the datarate is aIIowed ) Tise.

al f 'f_more static pha es of a picture’se'qv ence

stgnrtrcantly below the rate ot a consta tglt rate (CBR) co e of'the same. ality
~“should not only reduce the connection costs but leads to an other profut trom "VBH cod-
ing. With the so called. ‘statistical multlplexmg, i.e. the allocatron of a channel b dwndth
srnaller than the peak rate to every smgle of multiple VBR sources Titis in pnnc1ple possi—

atlng condrtrons A basrc funktlon of any ATM network is the: connectlon admlssron
rovl' (CAC). lt has to decrde whether a new call’ can be admltted or. not__ An;;admrssuo

9
work occupatlon has to be kept below a certaln value (10 ) For thlS task the CAC has 1o,

reason a contract between network and source is necessa'ry h hat sets values or.soms ¢ of =

, " the basic parameters of the connection. It is commonly exepted, that the peakrate is’ the

“ most important of those parameters. Others could in principle be the maximum duratlon__:,:"
- of a peak, the minimum time between two peaks or the avarage rate of the connection.




Once these parameters are negotlated they have to be controled durlng the ‘whole

" nection time, to prevent faulty sources or- sources that do not keep the contract’ from‘af-

- fecting the functionality of the net. If the’ usage parameter control’ (UPC) functlons ‘detect

_a contract violation, the concerned cells are deleted or marked for deletion (marked

" low priority). !nsrde  the codec the same function has to be |mplemented as preventlve

- “‘“UPC “This seems to'be’ the only way to explout the assigned bandwidth wuthout‘th :
ger of violating the contract unintentionally. UPC and CAC are closely related. The CAC

~always has to assume the worst case of what the UPC will accept to be in Ime with the -
A ,.,,negohatnons ' g IR

- The selection of smtabel parameters for the UPC does not only mfGlence the cod g re
= sults, but also the whole network perfomance. In particular, parameters like the mean rate
-“* that can only be measured with sufficient accuracy when the measurement tntervall S
.»~.long enough are very problematic. It almost seems to be impossible to make an exact . ‘.;3"
" .determination of these parameters compat|b|e with an accurate and fast recognition of e
" *parameter VIoIatlons Further, the shape of bitstreams that are in line with the negotla- :
‘tions _may take a‘very unfavourable progress when dlsadvantageous parameters are
hogsen. A peak/mean UPC for mstance facrhates on/off sources, that transmrt w pé
‘rate’ for the maximum: ‘permitted period and are than silent-until-the mean Is reache
, gam For a certain QOS the multiplexing gain for sources like this would be minimal:: :For
.this reason sophlstlcated UPC mechanisms have to be investigated, that are based o
»pararneters that the- network is easily able to measure, and that force the sources to ,
table shape : ST
nyway, UPC is not a toplc vndeo codlng should by pass UPC will always be present in. ..
e‘f'codecs as prevent:ve UPC and dlfferent methods of UPC could be due fo v

From the codmg pomt of vnew CBR does not add any new aspects exept the. freedom}g
“to transmit with virtually every “desired bitrate. On the network side a restrlctron to CBR
will shurely result in the least cost intensive way of network arcitecture. it ‘

method 2: _ ]
Once VBR is available, it is most tempting for the network to restrict itself on peakrate )




e e e —:orr-ﬂw—— .o

‘ UPC because thls could be done W|thout much problems and makes a sumple CAC
~ feasible. Unfortunately, to guarantee a certain QOS, the CAC has to allocate the peak ~ :.
"“bandwidth for every VBR service in this case and charge accordingly:’A statistical mul- ==
- tiplexing will than be impossible and a VBR codec would transmit as CBR source at
peakrate to optlmlze it's quallty within the rented bandwrdth o v

: ,;;;;,5A modmed network strategy may solve this problem A "real VBR" with very. srmple:
'UPC coulid be made attractive by’ Iettmg “the charge be based “on” counting cells” (or
similar methods). This would result in a "leftover bandwidth” that may be used by non
timedependent services like those for data transfer. The great advantage of this idea ..

~is, that it combines an almost unconstraind VBR with a simple UPC. mechamsm On -
~the other hand it creates the need for huge buffers in which the non timedependent .
-+ cells have to wait for sufficient leftover capacity. A special protocol has to be intro- ...
duced, that requests the non tlmedependent services to refill these buffers. Further this - -
method might be a bad deal for the network, when no data cells are available for
" longer periods of time, and it is not yet clear if the QOS can be guaranteed forthenon =

- . timedependent services (parameters that deal with the 'maximum transmission time’ .
~ = might be vuolated) It has to be studied whether this idea works in practlcal operation or .-
N not but i |t does |t's a very good solutlon . L

~ “notis only dependent on the average activrty of the scene. Slmllar to CBH codmg, the ,
average picture quality does consequently always ‘correspond to this effectlve ‘data-"

~rate, only the time constraints are more relaxed. In CBR coding the average bitrate has .

~ to be met wnthln a penod of time, that is- dependent on the buffer Iength in the VBR

‘A specral kind of network management may partly overcome the problems of method ,

3. With the so called "Fast Reservation Protocol” it might be possible to. renegotrate :
_unfavourable UPC- parameters during the connection. In this way Ionger peaks or rate-
fluctuatlons may be compensated by new parameters It's not quite ¢ clear untll now how

‘ Mlong such a renegotratlon would take and how often it could happen. Further('lt' has to
i A_;be studled |f thls procedure is practucable wrthout mtermedlate decay of prcturg quallty

) .,;nkm,.“.- s

method 5: P
With 2-layer coding a fundamentally different approach to VBR codving was'developed.
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rThe data is splltted into two bltstreams The part of the base Iayer contalns aII mforma |

' tion that is basic for the reconstraction of a frame. “This layer is coded with CBR, has a’_

~high. pndnty and a guaranteed low cell loss ratio of lets say 10" Decodlng only the

“'base layer would result in a complete sequence with reduced quallty “The“enhance

“ment. layer: ‘contains additional data to lift the decoded sequence to_it's final quality :

Jlevel. This second layer is coded W|th VBR and has low priority. In overload srtuatlons

.. thenet mag discard any of these cells wuthout wolatron of the contract Cell Ioss ratlos
o up 1010 or even 10™ are possible.- - - B

Coding schemes based on this prmcuples have some advantages The UPC is not
critical for these algorithms, because the base Iayer is CBR ("peak” rate UPC only)
‘and the enhancement layer has only very little constralnts. Almost no UPC should be

necessary for it.

base Iayer is decaying too much, a combination with method 4 should be easy, and
- most important not critical in timing. Due to the fact that high priority cells in the net-,
‘work are constant rate cells, it is much easier for the network to perform the CAC and’
" ‘guarantee a certain QOS. An other profit from 2- -layer codmg is the theoretically higher
_network u utlllsatlon This is due to the fact that the network may be driven much closer

}'_"’-",fortunately in many cases the hlgher network utrlrsatron is compe ! ated or- even re
versed by the smaller eff:cuenty of the 2-layer codlng schemes Further work has to be

'VBR coding for'di'stribution'burboses" .

“An’other:application : of :VBR :coding ::: ...
“could be TV distribution over satellite
or cable. ::Here, the situation is ‘quite
ditferent. The number of sources to
-+ multiplex “is known and constant. Fur-- CBR transmission _ = -
ther, the statistical behaviour of each = hme! ~ -
~“~of ‘the sources is completely under - -~ | . - e
~'-“control 0f7xth9 channel. multlplexlng channel . i
ﬂ :Non_of .the ATM-like .UPC_ _._\,,'“‘j'j?"'f"ff :
" functions are necessary, but the co- - - ik
_b_.i'_decs _might influence each other di-
“tectly to-prevent a channel overflow
(fig. 1). This could be done without
_~much additional cost. In that way even
. a small;multiplexing gain could be .. . . - - N .
~ very advantageous. For instance, a ] Seae
+ gain of :1:25 ‘would enable 20 instead = ..zt o] <
of 16 sources on a certain channel. If o
the channel multiplexer has no access

to.the codecs, a 2-layer like concept fig. 1: Simplified block diagramm showing the multiplexing
might be more benefitial. In case of - of multiple VBR sources to a CBR channel.




common questlon. From several mvestlgatnons we know, that at h|gh dataratas even'un'
cqntrollad VBR does Qgt seem to have r much advantage compared to CBR. F Further  typi-

e T
g

VBR A high gain may be pOSSIble in wdeo'confe‘rence or - ' telefone ' scenes. So, a'ﬁ'wup

Lot s

per bound and/or a restnction to certaln ktnds of wdeo servnces mlght be. appropnate for =
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