LR R R R R R R R R I R R R I R R I I R R I

ATM For um Docurment Nunber: ATM Foruni 94-1175R1

EE R I I I I I I I I I R I I S I R I I S R R I R S R I R R I O I R

Title: Current Default Proposal: Unresolved |ssues

khkhkkhkhkhhkhkhhhkhhhkhhhkhhhhhhhhdhhhhhhhhhhhhhhhkhhhkhhhhhhhhhhhdhhhkhdhkhdhrkkdrkkx*x*x

Abstract:
Problens with the default baseline text as circulated after the
Cctober interimmeeting are pointed out.
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Notice: This contribution has been prepared to assist the ATM
Forum It is offered to the Forumas a basis for discussion and
is not a binding proposal on the part of any of the contributing
organi zations. The statenents are subject to change in form and
content after further study. Specifically, the contributors
reserve the right to add to, amend or nodify the statenments
cont ai ned herein.

EE R I I I I I I I R I I R I I S I R I I S R R I R S R I R I S I R

The current default proposal for source/swtch/destination
behavi or has several problens as discussed bel ow

A. SCURCE BEHAVI OR DURI NG | DLE

The current text (as circulated after the Cctober Interim
neeting) for Section 5.4.3 Source Behavi or paragraph 3 states:

"3. When a idle source starts transmtting, the ACR shoul d be
decreased at | east by ACR/RDF for each Nrmcell tinmes which have
passed, down to ICR (a |inear decrease)."

This is an unjustified conplication. It nakes both source

i mpl enentation and "policing" very difficult. Such a restriction
could have resulted fromthe assunption that the tine to reach
the correct operating point is too high and, therefore, if the
source starts at the wong value, it wuld cause a havoc on the
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network. But this argunent is flawed.

First, a schene, which takes a long tinme to settle should be
fixed so that the transient tines are as small as possible. This
woul d automatically solve the problemsince the source will be
out-of the step just for one round trip

Second, the choice of *linear* decrease is arbitrary. This
decrease may be too slow or too fast. Any arbitrary decision at
the source without explicit feedback fromthe network will have
this problem Staying at the same ACR will be as wong (or as
right) as the linear decrease

Both the | oad and the avail abl e bandwi dth are random vari abl es.
The state (|l oad and bandwi dth) has to be continuously nonitored.
Menori zi ng previous state is not very hel pful. Predicting based
on the previous state nmay be even less helpful. In this case,
starting at ACR before going idle corresponds to nmenorizing the
previous state. Wiile |linear decrease corresponds to prediction
based on it.

Due to a mismatch of the predicted state and the current state,
the bandwi dth, even if available, may be left unused or |ong
gueues may be forned. The correct solution is to mnimze the
transient interval so that the source can start at any arbitrary
cell rate and conme to the right operating point within one round
trip.

We suggest that the text be nodified as foll ows:

"3. When an idle source starts transmtting, it could start at
the previous ACR, ICR, or any rate in between." [Mtion 1]

This | eaves the choice of decreasing during idle to the NIC

i mpl enentors. In particular, if they feel that they should go
down every Nrmcell, they can do so. The policing is al so easy
since it will be conparing current cell rate with the previous

ACR at all tines.
B. SOURCE BEHAVI OR DURI NG ACTI VE PERI CD

The current text for Section 5.4.3 Source Behavior paragraph 4
states:

"4. An active source should decrease its ACR by at |east ACR/ RDF
every Nrmcell tines, dowmn to MCR (an exponential decrease)."

The perceived logic for this requirement is probably to help
during extrene congestion when the RMcells are getting |ost or
hel d up excessively. However, this particular solution violates

t he general principle of protocol design that the norna
operation should be slowed down as little as possible by actions
required to take care of abnormal events. During nornma

operation, loss of RMcells should be a rare event. On the other
hand, RMcells sent every Nrmcells (at a particular ACR) nmay not
be received every N'mcells at a higher ACR Wenever the sources
are ranmping up, the above rule will be triggered unnecessarily
even if there is no congestion.

Al so, in WAN cases, where the first RMcell will take quite a
while to return, the above rule will cause sources to decrease
unnecessarily.

The problemis caused by the fact that we are trying to use one
paranmeter where two are required: the inter-RMcell sending tine



and the RMcell receiving tineout interval. The first is

determ ned by Nrmand ACR.  Wile the second should be severa
times that. Using the tineout value equal to (or close to) the
sendi ng interval causes the probability of false alarns to be
100% The nornal operation for the source ranping up is to reduce
the rate and inmediately go up after a cell or two. This is an
oscillation that we can |ive without.

The solution is to take the recovery action only when it is
sonewhat |ikely that the probl em has happened. Thus, if a source
has not received an RMcell for two, three, or k times the
sending interval (k*Nrmcells), it should assunme that the RM cel
has been | ost and decrease. Here, k is a paraneter. Fixing k for
ever at one is not justified.

Thus, the proposed fix is to replace the text as foll ows:

"4, If an RMcell is not received in kxNemcell times, the source
shoul d decrease its ACR by at |east ACR RDF down to MCR (an
exponential decrease). Here k is a paraneter negotiated at
connection setup. No decrease is required if an RMcell is
received." [Mtion 2]

C. SOURCE BEHAVI OR DURI NG NO CONGESTI ON

This section relates to the paragraph 5 of Section 5.4.3 Source
Behavi or:

"5. Only when a backward RMcell is received with Cl=0, may the
source increase the ACR by an amount, AIR, negotiated at cal
setup and restores any previous decrease since receipt of the
previous RMcell."

AIR is useful only if there are EFClI switches. If there are no
EFCI switches, AIR unnecessarily linmits the increase even if the
networ k has specified a higher explicit rate in the ER field.
This hurts the transient performance. One solution to this
problemis to allow ER-based switches the ability to | eave AIR at
PCR at the tinme of connection setup. Thereby, nullifying the
effect of this paranmeter. EFCl-based switches, could set it at
sonme fraction of PCR O course, the mninmum of that allowed by
all switches is what will be eventually passed on to the source.

Al t hough the current text does not disallowthis, the possibility
that AIR can be set at PCR should be explicitly stated since that
woul d be the nornal node of operation eventually.

Thus, we suggest that the follow ng sentence be added to the
par agr aph 5:

"Setting AIR at PCR at the connection setup elimnates the effect
of this paraneter and is allowed." [Mtion 3]

D. SW TCH BEHAVI OR

The text in Section 5.4.5 Switch Behavior is:

"b. The Switch queuing point can optionally set Cl=1 in the
backward RM cells to ensure the source does not increase its
rate. "

and

"b. The Switch queuing point may optionally set Cl=1 in the
backward RM cells to ensure the source does not increase its



rate, in addition to nodifying the ER field in the backward RM
cell to a | ower value."

It is not clear why the switches could not do this in the forward
direction. The choice of forward or backward direction should be
left to the sw tches.

At least in the case of BECNs or switch generated RMcells, it
has been pointed out [1, 2] that the switches would nodify Cl and
ER in the forward direction.

Secondly (and nore inportantly), the queue state at the time of
the RMcell arrival in the forward direction is related to the
CCR field in the RMcell. By the tine the cell returns in the
backward direction, the VC s cell rate nmay have changed and the
gueue state has no relation to the CCR field.

Those schenes that use CCR field of the RMcell in determni ning
t he feedback would performbetter if the state and feedback
relationship is maintained. It nust be pointed out that the

EPRCA as described in 94-735R2 is one such scheme. The MACR is
cal cul at ed based on CCR and is used to determ ne ER along with
t he queue state.

The conclusion is that the switches should be able to nodify the
ER field in the forward, backward, or both directions. A general
advant age of the explicit rate approach is that the switches have
considerable flexibility in their operation. If this flexibility
has to be maintained then every single restriction on the

swi tches should be carefully justified.

We suggest that the phrase "backward RMcell" be replaced by "RM
Cell" resulting in the following corrected text:

"b. The Switch queuing point can optionally set Cl=1 in the RM
cells to ensure the source does not increase its rate."

"b. The Switch queuing point may optionally set Cl=1 in the RM
cells to ensure the source does not increase its rate, in
addition to nodifying the ER field in the RMcell to a | ower
value." [Motion 4]
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