|EEE 802.17 RPR Working Group Meeting Minutes
Interim Session, May 14 - 18, 2001
Radisson Hotel Universal Orlando, Orlando, FL

Reporter: B.J. Lee and Manni x O Conner

Note: Attendance list is attached as an Appendi x.

Note: All the presentations and the |ist of Mdtions on Objectives are
avai |l abl e on the RPRWG Web:

http://ww.ieee802. org/rprsg/public/presentations/ nay2001/i ndex. htm

8:00am 802.17 Adm nistrative nmatters, M ke Takef man
8:10am Agenda Scrub, M ke Takef man

Motion: 2001-05-14-01 (8:10am
Approve the agenda as distributed via the Wb.

(M Bob Love
(S) Khal ed Aner

Approved by Accl amati on.

8: 15am Approval of Last Meeting M nutes, M ke Takefman

- Motion nunbering was inprecise and should be reviewed for consistency
- Harnmen’ s presentation was m squoted

As a result, approval of the corrected mnutes is postponed to later in
t he neeting.

8: 20am Introductions and Quorum Count, M ke Takef man
8:30am Goals of the Meeting, M ke Takefman

8:35am Presentation - Performance Ad Hoc Sunmary Report, Khal ed Anmer,
Anmer net

- Objectives and progress of the performnce Ad Hoc group
- Charter and election of chair will be finalized this week
- Performance neetings on Tuesday & Weds, 7:00 — 10: 00pm

8:45am Presentation - Bell Canada RPR Requirenents, Paul Lebel, Bell
Nexxi a

- Broadband and | P services now, GobE and | P-VPN services emnerging

- Today’s TLS (Transparent LAN Service)
10/ 100 Mops custoner access with fiber extensions and T1 and DSL
pt 2pt or nultipoint, VLAN, QoS (i.e., UBR+ VBR+)
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More than 200 customers
More than 3500 fiber accesses for 10/100 Mops service
300 LAN switches deployed in central offices throughout Canada

- Drivers and requirenments for CGbE Et hernet MAN
Need to introduce a new hierarchy for higher |evel aggregation
I nsufficient capacity of ATM
Et hernet frames becom ng the standard carriage vehicle for IP
GbE connection directly to custoners

- G gabit Ethernet MAN using RPR
Mul tiple rings can be expected in a large netro area
O her services will use this infrastructure: |P-VPN, I|nternet
access, Whol esale GbE via |inkage to other networks

- RPR Requirenents:

Support for different service types and their attributes
L2 TLS
L3 I P-VPN, Internet access
DWDM optics, scalable to nmulti-gigabit rates
Support multiple custoners, and custoner separation
Support SLAs
QS/ CoS in tune with edge device capabilities
Control over jitter and | atency, since custonmer sites can
be located via nultiple rings
Mul ticast, and |ossless of the ring traffic
Fairness within a ring, across multiple rings, scalable from
Man to WAN
OAM capability
per custoner statistics
carrier grade: in-service software upgrade

- Carrier-grade Figabit Ethernet networks can be built using RPR
- Interworking with other networks is key for an attractive sol ution

What do you nean by fairness across rings?

One custoner may have | arge bandwi dth on one network and smal |

bandwi dth on another and the system should be able to control this.
Custoners buy bandwi dth to get into the cloud but we need capacity
managenment so that the custoner gets what they have contracted for
wi t hout overloading the ring. Backpressure may be needed or another
mechani sm  Not sure about the exact definition of fairness yet.

>Q

What is your transport and how do you nmintain fairness.

We use Nortel IPT currently. A custoner buys bandw dth going into
the ring and we engineer the core to fit the sumof the bandw dth
going to the point-to-point pairs between data centers. The
bandwi dth in the core is oversubscribed.

>Q

What is the geographical definition of MAN and WAN?
Maybe 50kmwith 9 CO would be a standard Metro topology. The MAN is
a city. The WAN woul d go over 200km or so.

>Q
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Q

Q
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How do you tariff the bandwi dth and do you do CES?

No, CES is via ATMinfrastructure. Wth the TLS service today, there
is a fixed nonthly rate for the bandwi dth, and port charges if you go
across the ATM network. |If it stays within MAN, it doesn’'t matter
how many sites it goes to in the netro.

In what donmmin was the service a success and what is your goal for
the service you want to provide to the custonmer? Do you want LANs or
Dynami cal | y Configured Leased Lines?

It is successful because custoners want it. There are operationa
and provisioning issues. A full mesh of PVCs is not ideal to build.
Custoners will buy point to point and point to nultipoint VLANs. W
have seen all situations.

Is there a conflict between QS and Loss-|ess service? QoS requires
packet | osses for certain traffic types.
QS relates to access to the ring. Loss-less refers to on the ring.

How much over-subscription is there in the network? Wthout
over-subscription, what is the use of fairness?

You take the sum of the bandw dth subscribed and add it up. So there
is really no over-subscription for now. Qur ATM has over -

subscri ption.

:10am Presentation - G obal Crossing RPR Requirenments, Tony Lau

Data services in 50+ najor netro cities worldw de
Handl es both | egacy and data, including high margin val ue added
services
Ri ng based Metro network architecture
- Max ring size of ~100km
- Max per hop distance of up to 40km
- Nunber of nodes < 15
SONET for TDM WDM for | anbda services, RPR for Ethernet based
services
Metro networks remain at layer 1 and 2 for sinplicity.
G obal Ethernet Services
Hi gh speed interconnects for services providers
TLS: point to point virtual private line
Mul ti point VLAN service: 802.1Q VLAN
An SLA defines service reliability, responsiveness, and perfornmance.
A custonmer may have nore than one service, each with its own SLA
Performance SLA includes availability, bandwidth (CIR), delay,
jitter (< 1ns)
del ay: tight bound (<10ms in a RPR), |oose, none
Majority of data services are private lines or virtual circuit based.
G obal Crossing would |ike to offer custoner traffic separation and
security using FR PVC nodel, as opposed to the IP VPN nodel with no
| ogi cal flow separation.
RPR needs to offer robust FCAP features for success
Enforcing SLA: a philosophy is not to adnmit traffic not conformng to
traffic contract
I mplications for RPR
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Hi gh service availability
per SLA protection, source steering

Bound | atency (<10nms) and jitter (<1ns) within a ring

QoS per service per customer
Need al so sonme sort of tagging to delineate individua
cust omer

Guar anteed bandwi dth: CIR |i ke guarantee

You want to stay at layer 2 and still have QoS. How many cl asses do
you expect on the ring?

W would like to offer CBR Iike services. It is nore than delay and
jitter control. It is simlar to ATMtraffic classes.

Per flow QoS translates to how many # of cl asses?
Not sure, but we are thinking into such directions.

How do you neasure per customer SLA?

For our packet services today we send out a packet as a statistica
proxy for service quality, i.e., probe packet per custoner’s VC for
delay and jitter SLA. We would like to have finer PM

granularity.

How much over-subscription do you tolerate on the network, and do you
do it at the edge?

Most carriers won't tell you. For FR you nay see 4:1 to 20:1
overbooking. Yes we do it at the edge.

How many | ogi cal custonmers do you support on one port and how do you
pl an on taggi ng on then?

We prefer a standard tag. On the WAN we would likely nap to MPLS.
In the VLAN we may not control the nunber but we need sone for
operational objectives.

Do you plan to inplenment RPR over SONET or Ethernet PHY?

Based on the tineline we will use the LAN PHY first. As a carrier we
woul d prefer to see SONET-1i ke capabilities as the WAN PHY becones
avail abl e.

You inmplied that 50nms is for Platinumcustoners. WII you charge for
it?

We charge for it in SONET today. W plan to charge for it in

Et hernet and hope that it is | ower cost for the service guarantee.

:50am Presentation - RPR Usage: A Carriers’ carrier perspective, Steve

Pl ot e, Looking G ass Networks

Metro ring sizes of 11km — 105km with an average of 35km

Mostly 2 node pt2pt rings for now, multi node rings energing

RPR has to becone as cheap as Ethernet to show an advantage, if
the main benefit of RPRis to be fiber gain.

Focus on 10Gpbe and above.

Standardi ze on | EEE 802.1 MAC. Keep RPR inpl ementations on |ayers
above.
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Can you explain how your TDM architecture is defi ned.
W will do GbE only verses TDM or RPR

How do you calculate the fiber cost? This is inmportant in your
assunpti on.

It is not the | ease cost. The cost includes dig, trenches, etc. W
are carrier of carriers who owns fibers

Where are the core switches and what is your overall reliability?
The core switch is a single point of failure therefore we have a 4
9's reliability.

Have you | ooked at a nodel with dual fiber routes to two core sites?
That would require two data centers and we would not do that design
because it doubles all our operational costs.

10am Break

30am Presentation - RPR Requirenents: A CLEC perspective, Dave
M1 liron, Evolution Networks

Topol ogy - multiple subtending rings up to 4 layers, and dua
attachnments on different rings.
Ring Speeds - large rings with 1, 2.5 to 10G with WDM support,
and small rings with 100 to 155Mops due to fiber construction cost
Transport nedia — nust have mi xed nmedia and capacity on the sane ring
for the | owest cost per km i.e.
new fiber construction: 25k — 500K (km)
dark fiber lease: 4.4K — 10K (1 pair, 1Km
m crowave 55k (OC-3, 6.5km
free space lasers 75k (1G 1km
M xed speeds on the sane ring
possible limt to mn/mx speed ratio
Ri ng bandwi dt h
al l ocation resolution of 64Kbps
over subscription limt of 8:1
CoS - need 4 to 6 cl asses
bw sync, bw async, dedicated + burstable, BE, 1+1
protected paths
Legacy transport
T1, T3, OC-3 circuit enulation
timng: CPE served by Tls are slave tinmed, tinng insertion
equal or better than delivery over SONET
Protecti on based on class of service
hitless return to original path, 99.999% availability
Hooks for traffic flow nonitoring, service creation, provisioning
flexibility, performance nonitoring
Interoperability
nmul ti pl e vendors per ring
common cl ass of service support
mn feature set guarantees basic interoperability
M nim ze optional features that |limt basic interoperability
Maxi m ze flexibility so that vendors can inplenent uni que sol utions
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and carriers can create services

How do you “optimze for all class types?”
The term “optinm ze” may be too strong. You cannot optim ze for
everyt hi ng.

The next generation of SDH chips will have Forward Error Correction
to inprove BER. \What do you propose for RPR?
If the next gen of SONET PMD chi ps have this, then RPR is done.

What do you nean by “we cannot serve nminority interests?”
We need to nake a unified standard.

Wth ATM you said there was high overhead. But VolP on ATM didn't
have too nuch over head.

You want to have |less than 50ns restoration, and a quasi nesh

topol ogy. Would you sacrifice 50ns restoration to have nore granul ar
restoration?

It depends on a lot of factors.

50am Presentation - Entertai nnent Video over RPR, Luis A Rovira,
Scientific Atlanta

Projected VoD (Video on Demand) traffic pre hub is about 2.6G
with typical 3 hubs/ring due to AM fi ber
CATV systenms characteristics
Simlar to carriers in wanting nore administrative control
needi ng traffic engineering for determnistic routing
Different fromcarrier in that
know what the content is
don’t want to be just a pipe
huge enphasis on costs (5G pi pe at consuner prices)
in CATV systens, efficiency is very inportant

CATV prefers:
MPLS, enabling MPEG virtual circuits
CR-LDP, sinple, traffic engineering, admnistrative contro
DiffServ
Resilience, not spoiled on 50nms, 100ns mi ght be fine
. One byte node address
CATV does not like:
Long headers
M s-ordered packets during normal operation — tolerable during
protection or recovery
SONET “quanti zi ng”
RED on MPEG streans
Low bandwi dt h rings

How about the MPLS efficiency?
A concern for sure, Martini IDon Circuit over L2 nay be a help.

Alternative solution may be to install nore cheap disk drives at



>Q >Q

>Q

> QO 20

> QO

Q

|EEE 802.17 Interim Meeting Minutes (May 14-18, 2001, Orlando, FL)

hubs, in hierarchical caching?
Ri ght, but considering the ambunt of disk space (Terabits), it is
still considered expensive.

Wy is RED bad, if it maintains snooth operation?
For entertai nnent video sent fromHBO, for instance, it is
intolerable. W cannot resend and it interrupts the video.

What do you nean that MPLS is inefficient?
You can carry it on UDP and other protocols, but we don't want to add
t he extra over head.

Is this ring bandwi dth shared or is it all video?
It may be beneficial to have best effort data that can be dropped in
the event of congestion.

Why is disk space not cheaper than the cost of fiber?
We are tal king terabytes and petabytes. It is 4 gigabytes per novie.

Can you have packets and video on the sanme network? How many packets
can be outside the jitter limts?
Yes, but the exact limts are not known.

If you over-conmit, then RED is better than tail drop, but the video
shoul d be conmitted.

You are right. The video will not respond to RED and you don’t want
to drop video packets.

:15am Presentation - RPR Service Analysis, Italo Busi, Alcate

Focus on Ethernet Transparent Services and |Internet Access
Net wor k operators can offer different kinds of services, e.g.
Virtual Ethernet Leased Line
Virtual Ethernet Distributed Switch: nulti-pt to multi-pt
Requi renent s:
Per custonmer separation
The distributed switch “shoul d” optionally interwork with CPE
switches (e.g., Spanning Tree Protocol).
Per custoner separation can be guaranteed by VLAN tagging in
the virtual Ethernet distributed sw tching.

Are you suggesting that the 802.3 MAC will interoperate with the
802.17 MAC without a bridge?

This is a requirenent for the nmetro applications, because if you have
a router it encapsul ates the packet into IP and then the network

does this. Oherwise, it must be translated to the known MAC address
and this can cause issues of security and scalability. In principle,
you don’t want your network to have to know all the MAC addresses on
t he network.

If the network provides transparent transport of the BPDU, then it is



not necessary for the STP protocol to operate on the ring.
A: The custonmer switch should not be changes in any way.

Q You nention about custoner separation with VLAN tag. Wth such VLAN
tagging, it may interfere with customer VLAN ids?
I f your custonmer does not have a VLAN tag then you can use a VLAN
header in the frane. But a VLAN for each custoner is required and
you can use their VLAN tag. The VLAN is transparent to the custoner.
Wth this design each custoner needs a switch

Comment: I nstead of additional VLAN tagging, having a separate field in
the RPR header will be a sinpler solution.

11: 40am Service Classes and RPR MAC Desi gn, Harmen van As, Vienna
Uni versity of Technol ogy

Three traffic classes on the ring, with further QS classes above MAC
Today TCP domi nates, but the trend will shift toward UDP traffic
such as Vol P, nultinmedia applications with rate control instead of
wi ndow based contro
No packet | oss on the ring, rejections only at the ingress
Fai rness protocol
Each ring is controlled i ndependently
Each class is controlled independently
has to be standardized, with respect to
how to monitor |inks
whi ch commands
formats of commands
what fairness criteria
deternmination of access rates per class
. recovery scenarios in case of failure
- Nunber of classes on the ring:
Need to be standardi zed, with respect to
max nunber of classes on ring
mappi ng rul es
di scovery of node types
- Store-and-forward and Cut-through nodes interwork, and need not be
st andar di zed.
- Different transm ssion scheduling will interwork, and need not be
st andar di zed.

Q How do you divide ring bandwi dth anbng QoS cl asses, especially
when different nodes support different nunmber of classes?
| do not know the answer now.

Q How do you divide ring bandwi dth for independent service classes?

A It is conpletely dynamic, but the higher priority traffic the
nor e bandw dt h.

Q How do you handl e i ndependent cl asses when there are 2 classes in one
queue?

A: | do not know now.
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How do you do preenption?
The PHY does the mapping.

>Q

Q In a 32 node ring, they could all fragnent a packet. They all could
be fragnenting at once. Especially if they are going to one
destination, how do you handl e such event?

A: Reassenbly of the preenpted packet is done at the next node. You
| eave holes in the ring for this reassenbly.

Q You don’'t want to standardize the scheduling?

A: You nust standardi ze the nunmber of classes. But the nethods of doing
this may differ fromvendor to vendor. This is only on the MAC. W
wi |l have a smaller nunmber of classes as conpared to DiffServ.

Q How do you retransmit the preenpted packet fromthe start.

A: That inplies a | ot of wasted bandw dth.

Q If the preenption buffer is not standardi zed for packet scheduling
how will it work? How do we know that 2 vendors will interwork?

A: Conpani es nmust buy equi pnent from vendors that support their
requi renents.

Q Access Delay is the problemyou solve, but preenption gives

conplexity that is not efficient at | ower data rates in particular
Junmbo packets and voice on the sane network al nost dictate
preenption. | amnot thinking about carrier rings. There are areas
that RPR can be used instead of Ethernet.

12: 10pm Break for Lunch
1: 05pm RPR Depl oynent Requirenents, Italo Busi, Alcate

- Presented anal ysis of deploynent scenarios of RPR for established and
greenfield operators. Requirenents for such depl oynent scenari os
are al so presented.

1: 20PM Si nmpl e Rings and WOM Meshed Ri ngs based on RPR, Harnmen R Van
Vi enna Uni versity of Technol ogy

- Presented WDM neshed networks on RPR ring topology with either
el ectronic or optical bypass capabilities.

- by-passing of nodes in optical domain

- reduced congestion and snaller del ays

- high-throughput with mninml nunmber of electronic conponents

- reduced cost

- operational flexibility

- optical transparency in the Metro donmain

- regular or non-regular nmesh topol ogies on 2,4, or 6-fiber
resilient rings

- scalability on sanme fiber base

- Requirenents for RPR MAC protocol are discussed
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Q Wiy 802.17 should be concerned with optical bypassing? Are you
proposing it as part of the RPR standard?
Yes. We should incorporate the optical bypassing in RPR to be nore
efficient and viable.

1: 50pm Fairness Requirenments, Harry Peng, Nortel Networks

- Summarizes RPR requirenents fromvarious carrier presentations (e.qg.
Sprint, MCl, Bell South, d obal Crossing, SBC, Bell Canada), and
anal yzes its inplications on RPR scope.

Must limt the scope of application

Have to ask “Does the inplenmentation neet custoner
requi renent s?”

Reduce operational cost

- Strawnman Modtion: RPR standard to focus on realistic ring size for

TT™M
Max # of stations on a ring: 64 (max about 30)
Max ring circunference: 2000Km (<200km nmetro rings)
- ring span: PHY dependent, optics cost, e.g., LX
Scal able ring speed with future PHY

- Strawnman Motion: Fairness schene supports multiple CoS and

bandwi dt h guar ant ee.

Comment: Max circunference needs be up to 1000Km

Q Ring speed also contributes to “silicon cost” via buffer requirenment.
Buf fer requirenment needs be at add points or in the ring?

Comment: Silicon cost is only part of the overall systemcost. Need to
have solid relative cost analysis. Mre transit buffer may inprove
ot her performance such as ingress access delay and jitter

2:15pm RPR Transit Buffer Schemes, Necdet Uzun and Pinar Yil maz,
Aur or aneti cs

- Presented simulation study results on two different transit buffer
schenes.
single MIU cut-through schene
dual -priority multiple MU store-and-forward schene

Q You cannot draw definite conclusions on cut-through vs store-and-
forward conparison using a single scenario. Fairness algorithmalso
contributes to the buffering delay.

Q What kind of fairness algorithmis used in the sinulation?

A: Proprietary.

Q Silicon cost also includes pin count, power, etc, not just the nmenory
si ze.

A: Current silicon technology can handle 40G line rate.

Q How do you determine the transit buffer of 256KB to be sufficient?
The required buffer size is al so dependent on ring size and fairness
algorithm etc.

A: Qur fairness nmechani sm guarantees no buffer overfl ow
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Q Large transit buffer incurs |arge del ay.
A: In dual priority schene, high priority does not incur del ay.

2:50pm Hardware Conplexity of Store-and-Forward, Cut-Through, and
Preenmpti on, Wol fram Lenppenau, University of Applied Science of
Bochol t

- Discusses how store-and-forward, cut-through, and preenption
mechani snms i nfl uence the hardware conplexity.

Q SPI would require a full SAR function on 4000 | ogic bl ocks.
A: The high speed SPI is a good candidate. We do not need it, and the
mappers can handle the job.

3:15pm Break

3:10pm SRP Store and Forward Performance Conparison with Cut-Through
Donghui Xi e, Cisco

- Presented simulation results conparing perfornmance of store-and-
forward and cut-through based on SRP and i PT i npl enent ati ons,
respectively.

Q Are we conparing apple to apple? Results seem counter-intuitive.
Is there an expl anation for the results?
Yes. The nodes closer to the destination has the advantage of being
closer to the destination.

Q iPT sinulation results shown here were a year and half old. Your
results conpare fairness algorithm conbined with transmt scheduling,
i nstead of conparing store-and-forward vs cut-through. Need to
conpare with the updated i PT.

A: Comment acknow edged. This sinulation results at least tells that
store and forward does not necessarily performworse than cut-
t hr ough.

Q You are conparing SRP and | PT, and the results show that SRP is
better than IPT, not cut thru.
We don’t want to get into the argunment about the term nol ogy.

Q You are conparing SRP and | PT not cut-thru and store-and-forward
SRP only has backpressure and that is a crude nmethod for controlling
traffic. If you put a lot of traffic with many types, but don’t
control you use too many variables. Conpare sinple source traffic
profiles first. You cannot conpare full protocols and nake
concl usi ons about the MAC or even the protocol

A: We should take the whole MAC into consideration when we do
si mul ati ons.

Comment: We would like to see what VLSl can give us. W need to know if
the design can be done in ASIC or the traffic nust | eave the chip
because this has an inpact on price.
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Q Your traffic nodel is ad hoc. However, in these scenarios it is
i npossi bl e to make generalizations fromad hoc traffic nodels. Wat
is MAC and what is systemis difficult to tell, and you can’t meke
concl usi ons about the |low | evel inplenmentations fromthis.

A: Sorme of the results support the conclusions | have reached.

4:00pm Delay Variation in Cut-through and Store & Forward Model s, Leon
Bruckman presented on behal f of Gal Mr, Corrigent

- Presented sinmulation results conparing delay variation behaviours
bet ween store-and-forward and cut-through nethods under various
networ k conditions

Comment: The results do not conpare store-and-forward vs cut-through.
It is a matter of design and inplenmentation choice.

Q This sinmulation makes no sense wi thout your fairness algorithm

A: We should define the requirenents and | et the vendors inplement any
way to neet this requirenent.

Q Can we mix Store-and-forward and Cut-Through on one ring?

A: It is unknown.

Q Is there any correlation between the tinme of packet arrival on the
ring in relation to |ocal packet insertion?

A: Local packets are always lower priority. The nodes are independent
of one anot her.

Q Do you have one or nore buffers on the ring?

A: It doesn’'t really have an inpact on this type of sinulations.

4:20pm RPR MAC Definition and I nplenmentation, Sanjay Agrawal, Lum nous

- Presented a proposal of RPR MAC framework definition and hardware
i mpl ement ati on.

Q Are you relying on upper |layers to control access to the MAC? Upper
| ayers are being queued and | ooks |ike routing.
The MAC can propagate the BCN and this is traditional. This is not
routing. No packets can be |lost on the ring.

Q Denarcation between Ethernet and RPR seens to di sappear in this
framewor k.

A: We should not try to differ for the sake of being different.

Comment: If you should allow line rate transm ssion froma node, then
there is no need for MAC.

Q According to the proposed franmework, the distinct identity of
802. 17 seens to di sappear.

A: There are other nechani sns which are different from Ethernet, such as
t opol ogy di scovery and protection.

Q You have defined sone classes tine-sensitive and some not. There are
sonme types of tine sensitive classes that will be taken out of the
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MAC and requeued?

Al high priority cuts through but all others cone out of the MAC and
requeued. For other packet classes the chip can switch fast enough.
The issue is provisioning. You should not over-comrit data.

Your MAC is too sinple. Everything is above the MAC. You don’'t gain
much because reschedul ing and queuei ng nust be done at wire speed.
What do you gain? W need results to understand. You are m xi nhg RPR
with switches.

The sinplest things survive. No solution will work under all traffic
conditions. W need fundanental mechani sns. The best way you can
arbitrate is to provide switching between add and pass. It just adds

the functions needed for RPR functions.

Can you coment why a node nust be able to fill the pipe as a
mandatory requirenent. | can see sinpler ways to handle traffic than
nmoving all packets to SPIE 4 and the traffic shaper.

Ring can be 10 G g while you are admitting 1 Gg traffic. The
traffic shaper should handle the rate arbitration. An add node
shoul d be able to fill the ring pipe.

This is not an 802.17, but rather a way to make rings out of Ethernet
MACs. There is supposed to be a clear denarcation between 802.3 and
802.17. This special buffering technique will not even be
standardi zed. It is not in our power to define what you suggest.

We shouldn't be different just to be different. There is topology

di scovery and ot her things.

If you bury traffic shaping in the MAC, we can’t police.

That shoul d be done at the custoner network. Once it is on the
network you don’t need to do nore than that. It makes things nore
conpl i cat ed.

It is ny belief that all 802s saturate but use |less than 100% duty
cycle. The shared access MAC is only to arbitrate for shared nedia.
The standard should not preclude different speeds. A given node
shoul d be able to admt traffic at full data rate.

Wth respect to Ethernet MAC, what is your distinct identity vs 802.3
and the PAR we operate under.
We shouldn't be different just to be different fromthe 802.3

Wth the nmenory and traffic manager, now there is 30G g I/Otraffic
manager and this stuff is not free.
Yes.

:50pm RPR MAC Data Transport and Buffering, Pankaj Jha, Cypress

Presented RPR MAC i ssues and network requirenents includi ng bandwi dth
al l ocati on and CoS.
Di fferent custoners need different bandw dth sizes and
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guar ant ees.
RSVP, DiffServ or other L2/L3 CoS/ QS nodels should not be
broken due to RPR.  Any RPR with less than 8 priority |levels
will fail. But |eave scheduling to the system
Policing and shaping at every node

- At RPR we shoul d design MAC protocol, not a chip architecture.

How can you prove the DiffServ will prevail? Wy need 8 priority
| evel s?
A: At least it needs to be configurable. Less than 8 will fail.
Q Did you do any sinulations to prove this?
A: No, but we should not do sonething that breaks the DiffServ node
Q The task of a MACis to control access to the ring anong all the

nodes. You should have priority for transit over |ocal, because
transit has already arbitrated to get on the ring
A: You are correct, if every node is behaving correctly.

Q In this class based queueing nodel, there are burstable SLAs and one
custoner may take all the bandwi dth of one class. The ones in the

| ower buckets will not get their commtted rate
A: Yes, people get starved, but you nust | ook at the reservation you
have been provi ded and honor your profile. |If you are ahead in the

burst profile, to do that is OK

5:10pm Performance | ssues and Requirenents, Adisak Mekkittikul, Lantern

- Discusses RPR rel ated perfornmance i ssues and requirenents froma
perspective of distributed switching context, including HOL
(Head of Line) blocking and QoS. A case simulation study using SRP
Opnet standard nodel is al so presented.

Q The traffic scenario under study does not seemto be realistic
A: It may be. Need nore investigation.
Comment: SRP-fa default paraneters in RFC 2892 have been updat ed.

Q What is your description of traffic engineering? It conpares it to a
switch. This is a switch problem and we are defining a MAC

A: The problemis media access whether the access is on to switch fabric
or network.

Q You are oversubscribing the ring. Wiy is one link efficient and one
not .

A: There are two congestion points. Everyone nust back off to the link

bandwi dth of the npbst congested link. It is 622/(n-2), where n is the

nunber of nodes.

Q There are other ways you could build the network, if you had the case
where traffic was evenly distributed. W shouldn't optinize for
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>Q

>

>Q

>Q

pat hol ogi cal cases.
Traffic on the network changes. Non-uniformtraffic patterns are
possi bl e in these networks.

W will not have uniformtraffic and you chose a case that nmakes SRP
| ook really bad.

We used publicly avail able RFC and SRP docunents, and we reran the
scenario multiple tines.

Does this occur because the node doesn’t understand where the traffic
is going?

It is not an inplenmentation issue, but rather a class of algorithm
probl em

This is one local fairness domain, however no one will do this in a
real situation because no one would take this path.
You can do shortest path or |east congested. All scenarios result

fromthese two basic options.

This could not be a fairness mechanism You need 622 downstream
Your simulation is not correct. SRP uses backpressure and there is
not hi ng to backpressure.

We invite others to sinmulate this experinent to validate this result.

:45pm Performance Sinulation of Nortel OPE-RPR Ring, Changcheng Huang,

Carl eton University

Presented simulation results on transient performance of OPE- RPR under
raw traffic nodel, and steady-state performance of OPE-RPR under
bursty traffic nodel.

Traffic nodel needs to be realistic TCP-based to draw any definite
concl usi on?
Agreed. These results are first stage prelimnary.

The assunptions about burstiness are questionable. W would like to
see your traffic nodels.
Next time | can bring all the results.

Can you explain your results on utilization?
| nstant aneous utilization is around 50% but actual utilization is
closer to 95%

You concentrated on Head of Line delays, but do you have results on
end to end del ay?
Yes, that is shown in the presentation

It would good to see how jitter perforns in this sinulation
We can show this.

What was the conbi ned of fered throughput?
The total offered | oad was close to the actual ring capacity.

|EEE 802.17 Interim Meeting Minutes (May 14-18, 2001, Orlando, FL) 15



6: 15pm Scaling the Wrlds Largest Ethernet, Lewis H. Eatherton,
Exci te@omne

- Presented RPR scaling requirement froma Excite@one’ s perspective

Currently 3+ mllion users with Excite@one
2" largest ISP in traffic

5+ million users EOY 01

stream ng nedia set to expl ode

rapid growth of honme networked appliances
nmetro/regional traffic grows

optical considerations
- nost |SPs are not optically astute
- no md span points (80Km
- Raman and solitons
- geography and spares
- sand is cheap
- QS = Quantity of Service
- Scaling is Paranpunt!

Q The optical bypass MAC architecture presented today is not purely

academ c.

A. Maybe for the long haul optical networks, but for metro, everyt
has to be sinple. W cannot afford the triple R of the optica
networks in our applications. 8x optical nux and let the |ayer
device to the 3xR. PMD is the problem on our fiber

6: 25pm Admi ni strative Announcenent, M ke Takef man
- Terns and Definitions Ad Hoc group will neet again at 7:30pm

6: 30pm Adjourn for the day.

8: 00am Seating, Everyone
8: 00am Agenda Scrub, M ke Takef man

8:05am Prelimnary Performance Results froma sinple Java Model
G essing, University of Gslo

The Java nodel is available at http://ww.ifi.uio.no/~steing
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The nodel does not have flow control functionality yet.

:25am Arbitration via Signalling, David James, Lara Networks

Presented an access arbitration nmethod based on 3 arbitration classes.
di stinct class-A and cl ass-B/ C pat hs
| oad dependent policing

Menory size for class B/Ctransit traffic is not costly.

St ore-and- Forward and Cut-through can interoperate, and need not be

st andar di zed.

Class B may need to be overbooked, so fairness needed?
If that is the case, it should be downgraded to class C

The nmechanismis based on the | ocal queue information, and it may
cause gl obal instability.

Unl ess the global information is readily available, the use of |oca
informati on i s necessary.

Local queuei ng causes gl obal provisioning issue, because you need to
know what i s happening around the whole ring.

If the upstream node has an enpty fifo, then you pass through but if
there is congestion, you insure that the congestion is caused to fil
up at each point on the ring.

The fifo B/C adds latency if there is no add traffic at that node.
No, it doesn't add | atency.

:55am Reconmended Sol ution for a Flexible Protection Schene, Leon

Bruckman, Corrigent

Presented a proposal (SWS: Selective Wapping and | ndependent
St eering) which conbi nes advant ages of both steering and w apping
protecti on schenes.

Does this proposal solve “squel chi ng?”
Squel ching is not quite relevant in packet ring network.

The source may want to know whether the specific marked packets
(e.g., wap or steer) were indeed marked or steered?
Interesting point to think about.

Did you say that the source is marking which packet is wapped?
Yes.

:10am Weighted Fairness, Necdet Uzun, Auroranetics

Presented a weighted fairness algorithmwth prelimnary sinulation
results.
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Q Do you use TCP traffic sources?
A: Not for this result.

Comment: This schene does not address the head of |ine blocking problem
Comment: Protection | evels and Packet QoS should be independent.

Q What if the node is on two different domains?
A: It should default to the | owest domai n bandw dt h.

Q Can you wite this in sonmething other than pseudo code?

A Yes.

Q Is it possible to have sonething that guarantees a mni mum bw to each
fl ow?

A: You can do this on the ingress to the node, so you will have a
proportional share of the wei ghted node bandw dth.

Q How will you avoid Head of Line blocking? Have you considered

virtual node queuei ng?

That is not done in the MAC on the transit path, but can be done on
the transmit path outside the MAC. |f you have only a single queue
you degrade to 58% performance, but this is not caused by head of

i ne bl ocking.

Q You tie protection to the type of service. All traffic need not be
protected and it should be independent of the type of traffic CoS.
You can assign i ndependent weights for protection events.

9:30am Proposal for Fairness |Index, Khal ed Aner, Anernet

- Presented a fairness index proposed by George Varghese's paper in
Si gconmi 95.

VWhat is the definition of flow?

It can be anything.

This schenme only deals with global fairness. There is a bench
mar ki ng schenme bei ng proposed by Harnen Van As al so handling | oca
fairness.

A: WII be discussed in the performnce Ad Hoc group

Conment: The fairness index need to consider source/destination

desi gnation of the flow

Q>0

10: 00am Break
10: 15am Obj ectives and Technol ogy Choi ces, Ashwi n Moranganti, Appian

- Presented RPR objectives and scopes from Appi an’s perspecti ve.
Keep it sinple
Provi de nost flexibility in inplenmentation by being i ndependent
of the buffering, scheduling, QS and switching architectures
(Vendors can differentiate in this space)
Use existing proposals like Diffserv and MPLS for packet
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classification and service differentiation

Leverage existing Ethernet and SONET franers

Deliver predictable performance (packet |oss, latency, jitter
sub 50ns protection switching tines)

- For nost carriers, Bandwidth is reserved commodity, so fairness
probl em may not be that inportant. One algorithmfor all problens is
not a good idea.

Comment: It is inportant to keep it sinple, but if you keep pushing
everyt hing out of the MAC, you may not be able to build a good
systemin the end.

Q Provisioning in OAM&P shoul d be part of 802.17?

A Yes.

10: 50am The Shunted Ring Fault Tol erant Network Physical Layer, Drew
G ista, Naval Air Systems Command

- Presented an optical |layer protection schenes based on ring topol ogy.

Q Channel speed of inplenmentation?

A 1G

Comment : Ski ppi ng a node through nore than 40Km woul d be probl emati c due
to optical power |oss.

11: 30am RPR and 802. 1D Bridgi ng | ssues, Yong Kim Broadcom

- To be conpatible with 802. 1D transparent bridging, it my be that the
unknown uni cast flooding and other related capabilities are required.

- RPR node nmay be required to support |arge MAC address table to support
transparent bridging.

- Al'so, discusses encapsul ating bridgi ng nechani sm which can be nade to
wor K.

Comment: Larger TTL value nay be needed also to include the addition of
new nodes.

Q For encapsul ation bridging, what woul d be other required MAC
functionalities?

A: O her than TTL expansi on, none.

Q What inpact would the L2 bridging have on traffic engineering? |If
negative, is it worth spending time and effort to standardi ze RPR

L2 bridgi ng?

A If the traffic engineering is so inmportant, then L2 bridging is not
adequate. | will take the question as an observation.

Q Unknown unicast will break the spatial reuse for bridged
traffic?

True for unknown address. Once the address is |earned, spatia
reuse resumes.

Comment fromthe Chair: W need to discuss nore to find out how many of

us would like to support L2 bridging in RPR node, and whether the PAR
needs to be changed.
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11: 40am Proposed Process for Evaluating Objectives, Bob Love, Vice
Chair

- Start with Objectives devel oped at March 2001 Pl enary Meeting
Retain priorities devel oped there.

- Lunp proposals into categories.

- Divide W into Ad Hocs to scrub the | anguage and nake as nuch
agreenent as possible. Then, cone up with best wording, also the
group can come up with two presentati ons, one PRO, one CON.

- W will review categories based on priority of highest objective in
the list.

- After dealing with March 2001 Objectives, address notions stemm ng
fromthis week’s presentations.

Comment: Need to designhate the owners for each category.

Comment: Sone of the objectives have already been voted in March (22 of
them), and have been deleted fromthis category list.

Comment: We need to include the prior voted itens here.

Conment: We need to finalize the terns and definitions first.

Comment: How can we accommpdate the wish to participate in nore
t han one category?

Motion: 2001-05-15-01 (12:00pnm

That the novers and seconders in the current |ist of objectives be
identified. All new proposed objectives shall be franed as notions.

(M Nader Vijeh
(S) Kanaiya Vasani

(Y) 58 (N 2 (A) 4

Passed.

Motion: 2001-05-15-02 (12: 15pm)

That the existing objectives be grouped, and voted in order of
priorities that were voted before.

(M Necdet Uzun
(S) John Hawki ns

(Y) 60 (N O (A 5

Passed.

12: 30pm Break for Lunch
1: 25pm RPR MAC Model , Nader Vijeh, Lantern Conmuni cati ons

- Discusses RPR bridgi ng and bandwi dt h managenent nodel. Support of
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multiple rings via a single MAC is al so discussed.

- Introduces the concept of VM (virtual Media) for custonmer separation
and unknown destination broadcast domain, and di scusses per-VM
bandwi dt h managenent and protection.

- Discusses addressing options:

requires extensions to 802.17

additional fields to indicate unknown DA and MC?
re-encapsul ati on as an opti on?

reuse Ethernet?

- MAC nodel needs to address transparent bridging.

Extending the VMtag is reinventing the MPLS tags?
I am not maki ng any assunptions beyond the MAC.

>Q

Regarding the multi-ring MAC, link IDis necessary?
Ring I D can be used for that purpose.

>Q

One packet per logical link in multi-ring MAC?
yes.

>Q

How can we nake RPR plug-and-play with VW
It is not different from VLAN tag.

>Q

Regardi ng the end-to-end VM support issue, it is believed that
the VM support needs to be done at LLC | ayer?
In that case, the broadcast limting issue still renmins.

> QO

How do you ensure packet reordering issue in multi-ring MAC?
Packet reordering only needs to be supported within each
conversation, where the definition of conversation is described in
802. 3ad link aggregation standard.

>Q

Do you propose that queueing is outside the MAC?
Yes.

>Q

Q Do you intend to include bypass channels w thout going to el ectronics
fromoptics? |Is there some kind of routing or will you do sonething
in the transm ssion path.

A: Maybe it is outside in the physical I|ayer.

Q You favor 802.3 frane format because it is easier to carry the frane.

A: We have passed notions to be conpatible with Ethernet Service Access
Poi nt s.

Q How do multiple rings connect together with nedia bridges?

A Fromthe logical view of the bridging, there is no nedia, because it
is in the same device. |If it goes outside the ring, you termnate
the VMtag to be conpatible with other 802 protocols.

Q Can you create a bigger ring out of smaller rings?

A: Yes, these can be added as capacity grows.
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2: 00pm Mapping Di sparate Service Mdels of RPRinto a Single Standard,
Steven Whod, Cisco

Q Do you have nore specifics about how these various proposals would be
i ntegrated given your presentation?
We feel that a feedback and feedforward systemw || interoperate with
negoti ati on.

Q M concern is Head of Line blocking on ingress. |f | amsending to
two nodes at once for add traffic, | can get blocked fromsending to
node 2 because node 1 has traffic. 1s this correct?

A I will discuss it off line.

Q How will you address the requirenment for the MAC service interface?

A: No conment.

Do you al so foresee having nodes with nore than 2 paths in the
transit buffer?
A: W have two now, but if you need nore, how nmany do you really need?

Q

2:30pm RPR QoS Requirenments — Understanding the issues of QoS rel ated
noti ons, Jeanne De Jaegher, Alcate

- Presented RPR QoS requirenments and proposes rel ated notions.
- What is the SLA a packet based nmetro Network shoul d support?
Del ay and jitter guarantee
Bandwi dt h
Loss
Protection

- L2 MAC shoul d support class-based protection

- The standard RPR MAC shall have nultiple classes of service such as to
be able to support delay and jitter, bandw dth and packet |oss
guarantees. The standard shall not associate these guarantees with
the different classes.

- The actual scheduling for the different classes is an inplenentation
choi ce, and shoul d never becone a requirenent for the standard RPR
MAC.

- The actual nechani sm for congestion control is an inplenentation
choi ce and shoul d never becone a requirement for the standard RPR MAC.

Comment: QoS related term nologies need to be refined in the Terms and
Definitions Ad Hoc conmittee.

How can you have interoperability w thout congestion control ?
Yes, the signaling should be understood by all nodes. However, the
probability of a ring with different vendors is nearly zero.

>Q

Q If the scope of the standard is too narrow, we won’t have a
meani ngful standard. How many CoS services do you recomrend?
A | would use the three priority bits from Et hernet.
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>Q

>Q 20 240

> QO

What procedure do you recommend for cleaning up the notions?

Maybe | eaving the room when we are going to vote. |If we mx

i mpl enmentations you will create a nonster. W don’t have a good view
today. | feel it is going nowhere today.

If we start with suggested inplenmentati ons, we have a place to start.
We need a better place to start with a better group of notions.

You don’t have the right to suggest wthdrawal of notions.
Maybe the better termis to defeat a notion.

Protection is not the issue, availability is an issue.
Di scussions with custonmers suggest that SLAs are inportant.

We shoul d be specifying the external behavior and performance of the
MAC.
Yes.

:50pm Optimzing Tinme-to-Market for RPR, Raj Sharma, Lum nous Networks

Leverage existing work where possible
Stay focused on defining what is new and uni que
forwardi ng rul es between east and west
t opol ogy di scovery and protection switching
Get off the QoS debate — it is a black hole!
put in hooks for both class & fl ow based bandw dt h managenent
schenes and nove on
Ensure a tinely solution
Reduce risk for RPR solution vendors, etc
Proposal : RPR shoul d adopt the Ethernet frame and define a shimlayer
for RPR
Adopt the Ethernet frame format and use a new type value to
i ndicate the presence of a shimlayer for additional RPR header
fields
use a newtag ID value in 802.1 to indicate RPR frane
encapsul ation
provi de optional |abel in the protected RPR header

Comment: To be able to support RPR frames to go through Ethernet

swi tches unnodified, you should do either, (1) extract native
Et hernet frames, or (2) ask 802.3 to nodify nmax frane size.

Q You are proposing fields before you know what the control protoco
woul d be?
The RPR shim needs to be defined. Source and Destination address are
the only things | am suggesting.

Q Have you thought about dropping the packet, if the packet is bad but
keepi ng the header?
In a carrier network you may be required to consistently deliver
errored franes.

Comment: If an RPR frane can go through Ethernet switches, you will not
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be able to transport the full range of Ethernet packets because you
are increasing the packet |ength.

Are we adding too much overhead by using UDP and IP for that?
We probably shouldn’t use UDP and IP for that.

>Q

Q What do you think of using GFP for RPR? This nay linmt the other
protocols RPR can carry. GFP is independent of data rates and
carries the control packets

A If it is that generic, it should be able to deal with this.

3:30pm Break
3:40pm RPR MAC Obj ectives based on Carrier Requirenents, Kanaiya Vasani

- Optimzation for Ethernet Services

- Support for circuit emulation

- Ring size (MAN < 200Km RAN < 1000Km

- Payl oad preservation

- No packet loss on the ring under normal operating conditions
- Custoner traffic separation and segregation

- QoS (service categories, custoner SLAs)

- Efficiency

- Availability and protection

- FCAPS (Performance nonitoring — statistics, SLAs)

Q Should we tal k about the packet |loss rate, rather than < 50ms
protection tine?
A: It is indeed something we should tal k about nore.

Comment: Availability is nore typical in SLAs, e.g., outage period a
nont h.

4:10pm Adm ni strative Announcenent, M ke Takef man

- Performance Ad Hoc neets at 7:00pm
- Terns and Definitions Ad Hoc neets this evening again

4:12pm RPR Requi renments and Common Ground, Frederick Thepot, Dynarc

- We don’'t do a standard for one custonmer or one product inplenmentation.
- We should anticipate the market need in the future.
- We do not need to preclude
cut-through vs store-and-forward
steering vs wrapping
QS vs CoS
- We need an evolving standard with room for expansion.
- We need to define a version 1.0 with optional nodes.
- Need to build a list of netrics and answer the follow ng:
frame format
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fai rness/ bandw dt h/ QS/traffic nmanagenent
protection/resiliency/traffic engineering
operation/plug and pl ay/ aut o topol ogy
. network managenent/service provisioning
- RPR frane format based on RPR Shim

4: 45pm RPR over SONET/ SDH, Harsh Kapoor, Appian Conmuni cati ons

- Discusses goals and benefits of supporting RPR over SONET/ SDH, and
al so presents a proposal
use SONET/ SDH pat h-1 ayer mechani snms to provide ring protection
provi de traditional SONET/ SDH UPSR/ SNCP functionality on the
same ring sinultaneously
supports extra traffic managenent mechani sms, including
preenpti bl e and non-preenpti bl e nechani sns

Q Interaction between RPR and BLSR wi Il be much nore conpl ex?

A Yes.

Q If any SONET node is not RPR-aware, protection is broken in that
segnment ?

A Yes.

5:10pm Termni nol ogy and Definitions, Constantinos Bassias, Lantern

- Presented various terns and definitions.

Comment: Add a picture. Sone definitions are “circular.”

Conment: Need a definition of MAC, besides the “802.17 MAC.”

5:30pm Terns and Definitions, Harry Peng, Robin O ssen, Stuart
Robi nson, Ad Hoc Group

- Presented various terns and definitions.

- Lists terns and definitions at 5 design levels in |ogical and physica
concepts, i.e.

1. concept
2. network
3. ring
4. station
5. MAC
Q What is the process of adopting the ternms and definitions?
A: Same as other notions.
Q How do we ensure that the 802.17 terns does not collide with other
| EEE terms?
A: Bob will bring the IEEE terns dictionary next tine.

6: 00pm Adjourn for the day.
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8: 00am Seating, Everyone
8: 25am Agenda Scrub, M ke Takef man
- Agenda approved wi t hout objection
8:25am Rem nders on Voting Rules & Member Roll Call, M ke Takefnman

8:30am Discussion of Voting on Terns and Definitions, Bob Sultan

- Overview of “Terns and definitions” document which was prepared by Ad
Hoc group on Tuesday evening is presented, and coments are nmde.

Comrent: For QoS and SLA section, we need to consult ATM references.
- Terns likely to be required in the voting of objectives are chosen for
nor e di scussi ons by show of hands.

10: 15am Break

10: 30am Administrative Clarification, Bob Love

- W will use the process defined on Monday for our voting. Quorumwll
be required for voting on any nmotion. |f quorumis not present, any
voting will be considered a straw poll.

10: 45am Performance Conmittee Presentati on, Khal ed Amer, Anmernet

- Performance Ad Hoc neeting was held on May 5th from 7: 00pmto 10: 00pm
to review the proposed charter. The charter proposal presentation can
be viewed at the RPRWG Web.

- bjective of the Ad Hoc Conmittee is to define standard testing
nmetrics so that all sinmulations are done simlarly and the results of
di fferent proposals can be conpared.

- The Performance Conmittee is not chartered to run sinulations for the
Wor ki ng Group.

Q Howlong will this take?

A: We have been working on this for nonths, and have Phase One done.
Phase Two can begin soon. |If Novenber is the final cut off date for
new proposal s, then Phase Two will capture all the input from

proposal s t hroughout November.

Q You are saying that the results of the sinmulations will be avail able
to the Working Group. Can the sinulations be used in a | arger
comunity beyond the Working Goup?
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A: Some sections can be private and password protected, and we can
i mpl enent this process.

Q WII the results fromthis group be a gating item for which proposal
is finally accepted by the Wrking G oup?
The working group will review the criteria and the various proposals
will be sinulated by the individual conpanies and presented to the
Working Group. Utimately the Wo will decide what they feel is the
best proposal which may or may not correlate to the exact results of
the sinulations. The comittee will not steer the standard, but wll
hel p us understand the performance of the various proposals.

Comment: We would like to help the comrittee understand the results. |,
Harmen Van As, offer to help interpret the results.

Motion: 2001-05-16-01 (10:55anm)
To approve the formation of Performance Ad Hoc Conmittee.

(Y) 54 (N) 0 (A 4

Passed.

11: 15am M ssing owners of “Mdtions on Objectives” from March Pl enary
neeting are identified.

11: 35am Di scussion of each “Mtion on Objective” begins according to
t he category.

- For a conplete |list of notions and objectives, refer to
“Moti ons/ Obj ectives Spreadsheet for March/May” and “May Moti on
Cbj ecti ves Continued” on RPRWG web.

Fai rness Category: Mdtion #61 is changed to,

The RPR MAC shall support a wei ghted, dynam c bandw dth allocation
mechani sm (per virtual nmedia).

Comrent: This amendnent is radically different fromoriginal notion.
Comrent: What is virtual nedia? It has not been defined yet.

Amendrment to Mption on Objective #61: 2001-05-16-02 (11: 48pm
(Assigned as Objective #61a)

Repl ace “(per virtual nmedia)” with “(e.g., per-station, class, etc.)”

(M Bob Love
(S) Necdet Uzun

() 12 (N 34 (A 10
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|Quorum not present, and the notion is dropped as such.

Motion: 2001-05-16-03 (11:54pm

Moti on to postpone consideration of notions on objectives #60, 61, 32,
51 until tonorrow.

(M Gunesh Aybay
(S) Necdet Uzun

W t hdr awn.

12: 00pm Break for Lunch

1:15pm Voting on Objectives notions resuned.

Amendrent to Mbtion on Objective #61: 2001-05-16-04 (1:15pm
(Nunber assi gnment Objective #61 renmins.)

Repl ace #61 with “The 802.17 standard shall support dynamic, weighted
bandwi dth distribution.” The objective #61 is then voted.

(M Nader Vijeh
(S) Fredric Thepot

(Y) 54 (N 1 (A) 10

Passed.

- Motion on Objective #60 is w thdrawn.

- Motion on Objective #32 is w thdrawn.

- Motion on Objective #51 is tabl ed.

- Motion on Objective #62 (fairness category) is discussed, and tabled
for further consideration.

Comment: Let’s not spend tinme and effort now to deci de on exact val ue of
m ni nrum packet size.

- Motion on Objective #40 (Separation group) is discussed. Nader Vijeh
took the notion and change the wording, followed by anmendnents.

Comment: Carrier’s requirenents are to support custoner separation and
to maintain custoner VLAN.

Comment: Terms and Definitions currently uses “custoner separation”
which conflicts with “custoner traffic separation.” Resolution wll
be made by July Plenary neeting.

The notion failed by 47/17/8 (73%, and the nover Nader Vijeh
requested a roll-call. Recount result is 48/18/8 (72% and
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the notion fail ed.

- Objective #29 (Separation group) is tabled.
- Objective #57 (Separation group) is described by the original nover,
and di scussed. Modtion fail ed.

2:45pm Break

3:00pm Voting on Objective Mtions resuned.

- Objective #25 (fairness category) is wthdrawn.
- bjective #6 (speed category) is described by the original nover, and
di scussed.

Q RPR is targeted at carrier custonmers. Wy low rate ring speed?
A: To increase the market size, lowrate ring speed need to be defi ned.
- The notion carried by 53/8/10.

- Objective #58 (speed group)is tabled. Mre inplenentation strategies
and analysis will be presented for the vote in July Plenary neeting.
- Objective #12 (protection group) is described by the origina
nover, and di scussed.

Q Does it nean that there shall be no packet |oss during nornal
operation?
A Yes.

- Motion to table this nmotion until after the resolution of objective
#13. Carried.
- Objective #13 (protection category) is described by the origina
nover, and di scussed.
Friendly amendnment results in rewording to “The 802.17 MAC shal
not | ose packets in transit during nornmal operation.”

Comment: If RPR is considered as a shared nmedi um the packet shoul d not
di sappear fromthe ring. |If it is treated as a switching fabric,
it is ok.

Comment: Non-committed traffic needs to be dropped under congestion
while the committed traffic should not. Wy not change the wording
to “no packet loss to a set of traffic classes?”

Comment: We are not building a LAN. In MAN or RAN, this requirement may
be too difficult to satisfy.

Comment: Fromthe carrier’s OAM point of view, allow ng the packet drop
woul d cause difficulty in tracking such events.

Comment: You can all ow over-subscription while not dropping the packet
in the ring.

- Motion failed

- Objective #12 (protection category) is described by the origina

nmover, and di scussed. The nmotion is notioned to be tabled, but did
not reach the quorum Recount occurred and passed to be tabled.
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- Objective #37 is w thdrawn.

- Objective #58 (Topol ogy Category) is wthdrawn.
bj ective #52 (Topol ogy Category) is described by the original nover,
and di scussed.

Comment: Any shared nedi um protocol has inherent linitation with
respect to bandw dth-delay product. This requirenent nmay cause undue
limtation on solution approaches within a reasonable tine.

Comment : Al though you may want to build |arge rings, you may not want
to say this yet.

- Motion to table the notion is passed by 43/21/6

- Objective #28 (Topol ogy Category) is reworded by the original nover.
Unfriendly amendnent by Nader Vijeh replaces “native (802.17)” with
“transparent”

Comment: Based on Yong's bridging presentation, we would like to

i nvestigate nore on the avail abl e opti ons.
Comment: We may want to support the anendnent in order to support the
mar ket need.
Friendly amendnent by Bob Sultan and Harry Peng:
“The 802.17 standard shall support 802.17 MAC bridgi ng.”

Comment: Wth the wording, we need to have approval for a new project
for the bridging. The objective says 802.17 will not have bridging
when RPR becones a standard.

The notion is withdrawn by the nover.

- Objective #49 (Topol ogy Category) is described by the original nover,
and di scussed. The reason for the nmotion is not to linit the RPR
har d- coded for only 2 rings.

Q The nunber (N) could also be zero, to have a single ring?
A Yes.

Comment: Change “ring” to “ringlets” to be consistent with Terms and
Def i nitions.
Comment: Dual counter rotating ring is enough for the standard for now.

Q Froma silicon inplenmentation point of view, it would be difficult
to support multiple rings using a single MAC?
A: Wiy a single MAC?
Friendly amendnment, (where N=0,1,2,3,...)

Comment: Dual ring is a good starting point, but fromscalability point
of view, we should be able to allow nultiple ring operation

Comment: N+1 ring will conplicate the MAC i npl enentation. | do not
think it is necessary.

Comment: If the link aggregation were to part of 802.3 standard, the
802. 3 woul d have never succeeded.

Comment: Multi-ring is necessary for future scalability.

Friendly amendnent, “any number of ringlets”

Comment: This will meke the standardi zati on process |onger and
difficult.
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Comment: As a service provider (Excite@one), we did not see any other
way to increase the network capacity other than building the multiple

rings.
Motion failed by 45/24/6 (65%
Roll call is requested by Lewis Eatherton, and Mtion failed
agai n.

- Objective nmotion #39 (Performance Metric) is described by original
nmover, and di scussed. A nunber of friendly amendnments were nade.
- Motion passed.
- Objective nmotion #59 is withdrawn.

5:10pm Adjourn for the day.

8: 00am Seating, Everyone
8:15am Agenda Scrub, M ke Takef man
- Agenda approved unani mously

8:20am Presentation - T1X1 Liaison to | EEE RPRW5 George young, SBC

- Gves an overview of GFP standard work in ANSI TiX1 and ITU- T, GFP
tutorial, and presents the liaison letter fromT1X1 chair Al bert Wite
to the RPRWG chair.

Q Do you have preference as a service provider?

Q T1X1 patent policy?

A: Both T1 and | EEE patent policies derive from ANSI patent policy.

9: 20am Approval of March Interim Meeting M nutes, M ke Takef man

Motion 2001-05-17-01 (9: 20am
Procedural (>50%

To approve the neeting mnutes of March Plenary neeting.

(M John Hawki ns
(S) Khal ed Aner

(Y) 65 (N) 0 (A 2
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Passed.

9: 25am Confirmati on of Perfornmance Ad Hoc Committee Chair

Mbti on 2001-05-17-02 (9: 25am
Procedural (>50%

The 802.17 W to affirm Khaled Anmer as the Chair of the Performance Ad
Hoc Committee.

(M Bob Love
(S) Bob Schiff

(Y) 61 (N) 0 (A 7

Passed.

9: 30am Establishnment of Ad Hoc for Terns and Definitions, Bob Love

- Proposes to formthe Ad Hoc Conmittee for Terns and Definitions to
prepare the draft, and to have the draft to be voted on by the next
Pl enary neeting in July.

Motion: 2001-05-17-03 (9:30am

To establish the Ad Hoc Committee to generate a ternms and definitions
docunent for 802.17 to vote on in July Plenary neeting.

(M Andrew Brown
(S) Costas Bassias

Approved by accl amati on.

9: 40am Septenber Interim Meeting Discussion, Bob Love
- Week of 9 — 15, in Otawa or San Jose

10: 00am Col l ecti on of new Modtions, M ke Takefman
10: 05am Break
10: 45am RPR St andard Docunentati on Process, Bob Love
- Presented a view on RPR standard docunentation process.

11: 00am Voting on Objectives Mtions, Bob Love
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- bjective motion #35 is tabled.

- Objective nmotion #42 is withdrawn.

- Objective motion #54 is described by the original nover, and

di scussed.

Friendly amendnment: The 802.17 standard shall not specify buffer
si zes nor specify scheduling algorithns required by the upper
| ayer.
The nmotion is split in two, i.e., #54, #54a

- bjective nmotion #54 i s changed to:
“The 802.17 standard shall not specify buffer sizes in the MAC
such that it limts what is required by the upper |ayers.”
- Objective nmotion #54a is changed to:
“The 802.17 standard shall not alter scheduling required by the
upper | ayer.”
- bjectives #54 and #54a are withdrawn, after |engthy discussions.

- bjective notion #48 (Protection Category) is described by the
ori ginal nover and discussed.

Comment: Let us not confuse the functional requirenment and
i mpl enmentati on nechanism This notion does specify the
i mpl ement ati on nechani sm not the objective.
Comment: This notion does not preclude other inplenmentation nechanisns.
Friendly amendnment to renove 50ns.
Unfriendly amendnent to reword, add “and w appi ng” after “source
redirect” and fix the grammar” as Objective notion #48a.

- The voting of the notion #48a is postponed until after the lunch
Motion #48 is automatically bl ocked by #48a.
- Objective nmotion #38 is tabled.
Friendly amendnent is made for editorial change.
- Objective nmotion #56 is described by the original nover and di scussed,
and tabl ed by unani nrous consent.

Q Who is the “user”?
Friendly amendnment is made to reword
12:50pm Break for Lunch

“

user” to “operator.”

1: 30pm Voting on Cbjectives Mtions continues on

- Objective nmotion #36 (performance nonitoring and statistics) is
descri bed and di scussed. The nover withdrew this notion until after
the termis clearly defined.

Comment: What is the nmeaning of “customer?” Let us first define the
term“custonmer.” Agree with the context though

Comment: The neaning of “a specified set of custoners” is a vague term

Comment: A lot of carriers demand such per end customer performance

nmonitoring and statistics gathering. |In favour of this notion.
Comment: This capability is for the network operators, not for the end
cust oners.

Motion to table this notion was voted, but the vote count did
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not reach the Quorum

- Objective #11 is described by the original nover, and di scussed.
Friendly amendnment of adding “forwarding the transit traffic”

Comment: This amendnment is a subset of the original intention.

Q What is the nmeaning of “without explicit configuration?”

A: Plug and play connectivity initiation with sone baseline defaults.

Comment: Plug and play should cone into 2 stages; (1) first, pass
t hrough, and (2) start addi ng and forwardi ng packets. Note that the
first stage does not require control traffic exchange.

Comment: The idea of this notion is that we do not have to tweak every
knob at initialization.

- Mdtion to table the objective notion #11 failed.

- Objective notion #44 is postponed until |ater today.
- Objective nmotion #10 is withdrawn.

- Objective nmotion #43 is withdrawn.

- bjective nmotion #44 is reworded, and described by the original nover.
Q What is the nmeaning of “optimal?”

Q High utilization is translated to large delay and jitter?

A: Ot her objectives also address such concerns.

- Conplete Iist of Objectives Mdtions and voting results are posted on

t he RPRWG Web.

5:30pm End of May Interim neeting.
(Meeting on May 18, Friday, is cancelled.)

Appendi x: Attendance List (Total: 129)
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|EEE 802.17 Interim Meeting Minutes (May 14-18, 2001, Orlando, FL) 4



Si amack Ayandeh

Gunes Aybay
Const anti nos Bassi as
Mar k Bor dogna
Martin Br ewer
Andr ew Br own
Leon Br uckman
Ital o Busi

Al l en Carri ker
Robert Castel | ano
Janes Chan

Davi d Cheon

Per m nder Chohan

Ni gel Col e
Patrick Conl on
WIliam Da
Spencer Dawki ns
Susan Dodd
Kevin Dool ey
Jean- Lou Dupont
Lew s Eat hert on
Jim Ervin
Jason Fan

Ron Fang
Jonat hon Fel | ows
Ji ngsong Fu

Stein G essing
Oner Gol df i sher
Ar avi nd Gopal an
Martin Green

| brahim Habi b

St ephen Haddock
John Hawki ns
Bri an Hol den

Vi ct or Hou

Chang Huang

Wi - Chau Hui

Jeanne De Jaegher

Davi d Janes

Pankaj Jha

Bruce B Johnson

Hi deyoki Kamat ono
Jim Kao

Vasan Kari ghattam
Yongbum Ki m

Kenj i Kondo

Kumar Kovval i

M guel A Labr ador

|EEE 802.17 Interim Meeting Minutes (May 14-18, 2001, Orlando, FL)



Ri chard
Byoung- Joon
Chuck

John

Wol fram
Heng

Robert D.
Anh

Chris

James
Vittorio
Adi sak
Sherri
Dave
Davi d
Bahman
Jim
Ashwi n R
Masahi ko

Manni x
Ce

Robi n
Fredrick
Sushi |
Chip
Harry
Al |l an

St evan
Craig

Le
Vi sh
Lars
Lui s
Bl ake
Angshuman
A ay

Tayl or
Ni r mal
Bob

(Ray)

Laur en
Bong-Ji n
Raj

Sur ender
Bob

M chael
Frederic
Geof frey
Jef f
Henri k

Lacerte
(BJ) Lee
Lee

Lenon
Lenppenau
Li ao

Love

Ly

Mangan

Mar kevi t ch
Mascol o
Mekki tti kul
Menef ee
Meyer
MI1liron
Moghadam
Mol | enauer
Mor angant
Mukai

O Connor
dolo

d sson
d sson
Pandhi
Paryzek
Peng
Pepper
Pl ot e
Prunty

Qu
Ramanurti
Ranf el t
Rovira
Russo
Saha
Saha

Sal man
Saxena
Schi ff

Schl i cht
Seo

Shar ma
Shar ma
Sul tan
Takef man
Thepot
Thonpson
Ti nbs
Uhl emann

|EEE 802.17 Interim Meeting Minutes (May 14-18, 2001, Orlando, FL)



Necdet
Har men R.
Kanai ya
Nader

Eko A.

St even
Donghui
Yi m ng
Ceor ge
Su- Hum

Ray
Reuven
Davi d

| gor
Joaqui n
Bri an
John
John

Dr ew
Shawn

Har sh
Paul
Ceor ge
Val
Thomas
Jahangi r
Paul

St uart
Jef f

D

Uzun
Van As
Vasani
Vijeh
W bowo
Wood
Xi e
Yao
Young
Yun

Zei sz

Zei t ak

Zelig

Zhovni rovsky
Ariles

Cheng

Chi ang

Chi ang
Gista
Hol i day

Kapoor
Lebe

Lin

Li va
Meehan
Nakr a

Ni kol i ch
Robi nson
Wabi k

|EEE 802.17 Interim Meeting Minutes (May 14-18, 2001, Orlando, FL)

37



