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In the February' 98 neeting at Anaheim the group adopted some text on
sanpl e point-to-nmultipoint ABR branch point algorithnms. The group
concensus was that the text should be placed in the living list at
| east for one neeting before noving it to the baseline. Wth this
contribution, we are requesting to nove the text to an appendi x of
t he basel i ne.

Wil e noving the text to the baseline fromliving list item 97-003
[3] (pages 43-44), we also propose to make it nmore concise while
mai nt ai ni ng the sane content.

[Motion 1] Informative Appendix 1.9 for TM Specifications

A subsection dealing with ABR multipoint in Informative Appendix |
(whi ch gives ABR inpl ementation exanpl es) be added as fol | ows.

.9 Sanpl e Branch Point Algorithns for Miltipoint ABR Fl ow Contro

A branch point replicates cells fromthe root to each branch in the



respondi ng state and consolidates their feedback. One nethod of
consolidating information fromBRMcells is to assign the ER field in
returning RMcells to the minimum of the ER values indicated by the
branches, the Cl to the OR of the indicated Cl values, and the NI to
the OR of the NI values. In the sanmple algorithms given next, we show
t he assi gnnent of the ER value; CI and N values can be assigned in a
simlar manner.

In a sanple point-to-nmultipoint ABR algorithm [19, 21, 16]1, the
mnimm explicit rate indicated by the BRM cells received fromthe
branches each iteration is nmintained, say as MER \Wenever an FRM

cell is received at a branch point, it is nulticast to all branches,
and the algorithmsets a flag indicating the receipt of the FRM cell
Wien a BRMcell is received froma branch, it is passed back towards

the source (using ER = min (MER ER)), only if the flag was set. The
flag is then reset and MER set to PCR If the flag was not set, MER
is updated to min (MER, ER in BRM cell) and the BRM cell s
di scar ded.

Consol i dation noise can occur when feedback from sonme | eaves is not
al ways received in a tinely fashion at the time when the RM cells
need to be returned by the branch point. To reduce consolidation
noi se, the BRM cell can only be passed back towards the source when
BRM cells from all branches have been received after the |ast
feedback. This can be done by maintaining a separate flag for each
branch to indicate if a BRMcell has been received fromthe branch
after the last BRMcell was sent. It is inportant to handle the
possi bl e non-responsiveness of a branch in this algorithm The sl ow
transient response in this algorithm caused by waiting for feedback
from possibly distant |eaves, can be avoi ded when a severe overl oad
situation has been detected (fast overload indication). In this case,
the algorithm can avoid waiting for feedback fromall the branches,
and overload information can be inmediately indicated to the source
[6]. In the cases when the branch point is itself a switch and
gueui ng point, the branch point can invoke the switch schenme to
conpute the new ER value whenever a BRMis received, and not only
when a BRMis being sent. Hence, overload at the branch point itself
can be detected and indicated according to the fast overload
i ndi cation idea.

The fast overload indication may increase the BRM cell overhead,
since the ratio of source-generated FRM cells to BRM cells received
by the source can exceed one. One nethod to alleviate this problemis
to increment a counter (maintained for each multipoint VC) whenever a
BRM cell is sent before feedback fromall branches has been received.
When feedback fromall branches indicates underload, and the value of
that counter is nore than zero, this particular feedback can be
i gnored and the counter decrenmented [6].

CURRENT TEXT FOR LIVING LI ST | TEM 97-003:

A branch point replicates cells fromthe root to each branch in the
respondi ng state and consol i dates their f eedback. Sanpl e
consolidation algorithns are given next.

One nethod of consolidating information fromBRMcells is to assign
the ER field in returning RMcells to the minimumof the ER values
indicated by the branches, the C to the OR of the indicated C
values, and the NI to the OR of the N val ues.

In a sinple point-to-nultipoint ABR algorithm[14] (references nmay be
renoved in the specifications), the mninmnumexplicit rate indicated
by the BRMcells received fromthe branches is naintained, say as
MER. Wienever an FRM cell is received, it is multicast to al

branches, and a BRMis returned using the MER value for the BRM
explicit rate. MERis then set to PCR A sinple enhancenent to reduce
noise in this algorithmis to only generate the BRMcell if a BRM has



been received fromat |east one leaf after the |ast BRM was sent by
t he branch point [16].

To reduce the conplexity of the algorithm sone of the backward RM
cells generated by the destinations can be forwarded, instead of
turning around the RMcells at the branch points. Wenever an FRM

cell is received at a branch point, the algorithmsinply sets a flag
indicating the receipt of the FRMcell, and multicasts it to al
branches. Wien a BRM cell is received froma branch, it is passed

back to the source (after using the mninmumallocation), only if the
flag was set. The flag and the MER register are then reset [10].

To reduce consolidation noise, the BRMcell can only be passed back
when BRM cells fromall branches have been received after the |[ast
feedback. This can be easily inplenented by maintaining a separate
flag for each branch to indicate if a BRM cell has been received from
the branch after the last BRM cell was sent. It is necessary to
handl e the possi bl e non-responsi veness of a branch by inplenenting
timeouts in this algorithm In addition, the transient response of
this algorithmmay be slow due to waiting for feedback from possibly
di stant |eaves. This delay should be avoi ded when a severe overl oad

situation has been detected. |In this case, there is no need to wait
for feedback from all the branches, and the overload should be
i Mmediately indicated to the source [4]. In the cases when the

branch point is itself a switch and queuing point, the branch point
can invoke the switch schenme whenever a BRMis received, and not just
when a BRMis being sent. Hence, overload at the branch point itself
can be detected and indicated according to the fast overload
i ndi cation idea.

The fast overload indication idea may increase the BRM cell overhead,
since the ratio of source-generated FRMcells to BRM cells received
by the source can exceed one. To alleviate this problem a counter
(rmai ntai ned for each multipoint VC) can be increnmented whenever a BRM
cell is sent before feedback fromall branches has been received.
When feedback fromall branches indicates underload, and the value of
that counter is nore than zero, this particular feedback can be
i gnored and the counter decrenmented [4].

DI FFERENCES BETWEEN THE CURRENT TEXT IN LIVING LIST ITEM 97-003 AND
THE PROPCSED TEXT:

1. Renove the sentence "Sanple consolidation algorithns are given
next" fromthe first paragraph since it is unnecessary.

2. Add the sentence "In the sanple algorithns given next, we show the
assignment of the ER value; CI and NI values can be assigned in a
simlar manner." to the first paragraph. This clarifies how the
al gorithnms can

be used to consolidate feedback in the formof the CI and N bits.

3. Remobve the third paragraph and incorporate the information from
t hat paragraph into the follow ng paragraph for conciseness. Cdarify
that MER is reset to PCRin the fourth paragraph. Renmpve the sentence
"To reduce the conplexity of the algorithm ..." from the fourth
par agr aph.

4. Add one sentence that defines consolidation noise to the beginning
of the fifth paragraph

5. In the fifth paragraph, renbve the phrase "by inplenenting
timeouts" from the sentence "It is necessary to handle the non-
responsi veness of a branch" so as not to preclude inplenentations
t hat handl e non-responsi ve branches using RMcell counts.



6. In the sixth paragraph, rephrase the 2 sentences for conci seness.
The content is unchanged.

7. In the | ast paragraph, replace "To alleviate this problenf by "One
nethod to alleviate this problent to enphasize that this is sinply a
sanpl e met hod.
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