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* Optimize the bandwidth utilization on the ring by
Implementing Virtual Output Queues (VOQ)

* Allow co-existence of stations with/without VOQ
design, and stations with different number of VOQ
on the same ring

— Stations may have different number of VOQ, up to queue
per destination per CoS

 Support RPR ring with different span’ s rate and
efficient BW utilization

» Define the bandwidth management messages format
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Simulation Results — Without VOQ
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Simulation Results — With VOQ
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Hub Traffic Scenario
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Simulation Results — Without VOQ

Object: Stationd of Enterprise Netwark
RPR. Total Traffic Sent [bits/sec)

A00,000,000
0 - ‘
Object: StationB of Enterprise Netwark
RPR.Traffic Destined [bits/sec)
200,000,000
o —
Object: StationC of Enterpnse Metwark
RPR.Traffic Destined [bits/sec)
200,000,000
Y e e e .
0 — ‘
Object: StationD of Enterprize Mebwork;
RPR. Traffic Destined (bits/sec)
200,000,000
(P =
Object: StationE of Enterpnze MNetwark
RPR.Traffic Destined (bits/sec)
200,000,000
01—/ \
| |

| | | | |
(s 1z 2% d 4z Rs Bs

gmo_fairu_03.ppt

|EEE 802.17 RPRWG

Object: StationB of Enterprise Metwark
Annotation: Quter Ring

RPR.Data Traffic Sourced [bits/sec)
200,000,000

I

Object: StationC of Enterprize Metwark
Annotation; Quter Ring

RPR.Data Traffic Sourced [bits/sec)
200,000,000

I

Object: StationD of Enterprize Metwork
Annotation: Quter Ring

RPR.Data Traffic Sourced [(bits/zec)
200,000,000

I

Object: StationE of Enterprize Metwark
Annotation; Quter Ring

RPR.Data Traffic Sourced [bits/sec)
200,000,000

I

Object: Stationd of Enterprize Network

RPR Traffic Destined [bits/zec)
800,000,000

—
s 13 25 Js 4z R

802-17-01-00057

Bs

Gal Mor



Simulation Results — With VOQ
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Simulation Results

Ebie'ﬂi _SIEIE'”*** ':';E”IE’F"ISE Network Object: StationD of Enterprize Metwork
nnotation: Duter Hing . . .
: : RPR.Traffic Destined [bits/ sec)
7T, TAELED RPR.DCata Traffic Sourced [bitz/zec) 100,000,000
200,000,000 80,000,000 ,
100,000,000 501.000.000
. 40,000,000
Object: StationB of Enterprize Metwork: 20,000,000
Annotation: Outer Bing
RPR.Data Traffic Sourced [bits/sec) 1]
SUDTIOTE Object: StationC of Enterprize Mehwaork
I| RPR.Traffic Destined [bits/sec)
200,000,000 C—— 100,000,000
1]
Object: StationC of Enterprize Metwork, 50,000,000
Annotation: Outer Bing
RPR.DCata Traffic Sourced [bitz/zec) 40,000,000
—b_ﬂ_
[ ——
100.000.000 Object: StationE of Enterprise Metwark,
RPR.Traffic Destined [bits/ sec)
0 800,000,000

Object: StationD of Enterprize Mebwark,
—_—

Annotation: Outer Ring &00,000.,000
RPR.DCata Traffic Sourced [bitz/zec) ]‘_’
200,000,000 400,000,000
[ e — h
100,000,000 200,000,200
: |

0 I I I I I I

[ [ [ [ [ [
0z 1z 2z 3z 4z 53 L I 25 3z iz ha

9/10/01 gmo_fairu_03.ppt |IEEE 802.17 RPRWG 802-17-01-00057 Gal Mor




I corrigent /”‘)
RI ng with M ultl ple Span s Rate

+100 | L2000 +300 {500 GO0 L 700
Up to OC-48
traftfic r"allte —
100 Up to OC-1sg T
EFETHE F4TE
Up to OC-F&8 _
traftfic rate T
LY
200 \,
L
Y
\ SRiTS, Upjro
' 1192 pc-4s
Stationd, L traffic rrgffic
00 ; | rate e
| 1 i
| | l |
| Vo |
I TR
40lhc-192 j ; i i
! ! I T
hIﬁ- |.|l .l!l
" g I
RER-MAL ER-MAC T ]
ha .l"lIl -"lll l.-'II
a0 atationl] tationl 7 £ r-" I;'
.___.-""-; 4 __rf ~
s ’_-f"f ;,rf ff
e .-"-- £
500 i e
.-""-f -"'f.
. A= .______.-'
700 I el

9/10/01 gmo_fairu_03.ppt |EEE 802.17 RPRWG 802-17-01-00057 Gal Mor



N Bytes
4 Bytes

4 Bytes

Congestion Message Frame

RPR Header

" —

Congestion
M essage

Congestion

Message

4 Bytes

FCS

9/10/01

gmo_fairu_03.ppt

2 Bytes| Congestion Locator

2 Bytes

Allowed Rate

|EEE 802.17 RPRWG

1 802.17 L

1Bit 1Bit 6 Bit

S ||R-ID|| Reserved

Distance I ndicator

802-17-01-00057

8 Bits

Gal Mor



o Ve

802 171

Congestion Message Frame (Cont.) d

 Point to point (one hop) message

 Number of congestion messages in aframe equalsto
the number of congestion pointsin the ring

« Congestion message is 4 bytes length, it includes:

— Congestion Locator, contains:
 Stack bit — Indicates whether this message is the last in the packet

* Ring Indicator — Indicates in which ringlet the congestion was
detected

» Relative Distance Indicator — Counts hops from the congested
station

— Allowed Rate — Indicates the maximum rate that each
Station allowed to source through the congested link
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Congestion

Ring with one
congestion point

Ring with two
congestion points
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Conclusions

N/
* VOQ Improves fairness performance
— Better utilization of the ring spans
— Eliminates HOL blocking effects

— Can be used in aring with number of congestion
points

o Stations with and without V OQ can co-exist
on the same ring without affecting each other

* VOQ enables stations to operate on RPR ring
with different links rate
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Summary

e The RPR standard should define;

— The following parameters
« Congestion conditions detection time
e Station response time to Congestion Message

» The increase rate of transmitted bandwidth once the
congestion is cleared

— Bandwidth management protocol
» Message format
 Fields content
« Allowed Rate granularity
* Transmission frequency

« Congestion Message updating rate
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Summary (Cont.) .

* The RPR standard should not specify:
—The VOQ design
— Number of VOQ
— Congestion detection method

e The RPR standard should enable:

— Stations with different VOQ implementation to
coexist on the same ring with same bandwidth
management protocol without Impairing each other
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