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Preemption options

Above the MAC
MAC layer
Below the MAC
Choices

Questions...
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Moving forward with preemption o FX oo

#1 important choice — preemption or not?

#2 (probably no choice) — conjunction with 802.3?

Assuming yes on both —what needs to happen?
Requirements for 802 projects

Typical processes in 802.3




802 process

Milestones in 802 projects

Project Authorization

Publish
Study phase Project task (Sponsor) balloting document

N T~ N

—

*May be study group *Project given “802.xxx" *|[EEE Standards Association
or WG track designation controls process

*Defines project *May be separate Task Force Publicly accessible ballot
scope, purpose, etc. or part of WG track eldeally, very few changes
*Should not define *Writes document, balloting from WG document
solution T according to WG rules

T Currently 802.1 is here...
...but 802.3 is here




What is needed for next step

In order to start work — needs PAR
802.1 mostly ready — 802.3 part still needs definition

First step is Call For Interest (CFl)
(ideally March 2012, needs 30 day notice)

Permission from WG to develop PAR etc.

In 802.3 SG (assuming CFl) — define project
PAR (purpose, scope, etc.) same as for 802.1
Also, specific project objectives

Need to understand the nature of changes required
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Critical choice for Study Group CISCO

Where (in architecture) to preempt?

Will govern scope of work and reasonable objectives

802.1 domain

802.3 domain

Priority queue

Weak concept of
time, strong
concept of
priority

Service
interface

Whole frame

passes
simultaneously

Above the MAC

MAC PHY

Connects to real

Serialize & world

append CRC

MAC layer Below the MAC
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Above the MAC CISCO

Preemption above the MAC, with MAC & PHY unchanged

Preemption sublayer (could also be considered in 802.1)

Frames
presented to

Preemptable MAC in same
service format as

interface current
standard

Preempting
service
interface

MAC

Two data streams
_ combined in MAC & PHY
Concept of time preemption functions

“glossed over” in sublayer unchanged
standard — precise

details of timing
left to
implementation




A possible “above the
MAC” mechanism

TAG preemptable frames (outermost TAG)

Remove TAG at link partner

Add termination character at end of preemptable frame

Also removed at link partner

CRCs added to all frames as normal

If preemption required, cut frame short & use different
termination character

Then allow preempting frame(s) to go through
After prempting frame, send continuation of preempted frame

Use different start tag to protect against lost fragments
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MAC Layer CISCO

Possible MAC layer implementation using dual CRC

Requires compatible alternate CRC for preempted frames

Normal frame CRC

N

/’ If frame ends

I normally, append
/ normal CRC; if

preempted,

\/ append alternate

Alternate CRC CRC

Save state of normal CRC for preempted frame; mark start of preempting frame(s); use normal CRC for
preempting frames; mark start of continuation of preempted frame; continue normal frame CRC using
saved state.




Recelve state machine

NIr
CISCO

Requires dual CRC checkers & buffer for preempted frame

.

Error, reset state

Receiving frame

v End of frame

Normal or Error

Alternat

e or
Error

CRC check?

CRC check?

v Alternate

Save state

Next frame

Norma

End of frame

Process frame

\

Preempting frame

Next
HEE
starts

Missing

Start marker?

7

Restore state

Continuation




Notes regarding dual CRC

Needs change for higher layer interface

l.e. 2 channels (normal & preemptive)

Alternate CRC must choose polynomials

Account for other layer assumptions

Some fears regarding robustness

One change will apply to all PHYs

Simple marker applied at start of preempting
frame and at continuation of fragment

Must be stripped before forwarding
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Elements of the PHY CISCO

Note that “PHY” encompasses all sublayers below MAC

Does not necessarily correspond to devices sold as “PHYs”

Reconciliation Physical Coding Physical Media  Physical Media
Sublayer Sublayer Attachment Dependent

Medium
Independent
Interface

MAC / \ PCS PMA PMD

Converts between logical Defined Defines coding Defines details Defines specifics

data (from MAC) and for each used to convey of signals for relatedhto ;nediur/T type
H H Speed data& framin transm|ss|on e.g. sSnort wave Ong
physically implementable g wave
signals (xMIl) e.g. 8B10B e.g. ADPAM5




PHY Layer Preemption

Possible PHY layer implementation

Details would need to be defined for each speed

MAC & RS definitions unchanged
— except that preemptable MAC &
RS must be able to “freeze time”

2 RS

N

N

Separate MACs & MAC Service
Interfaces for premptable &

preempting traffic

(e.g.) SGMII and
PHY devices
unchanged

PCS defines coding for
“preempt current frame”
and “resume preempted

frame”

>
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Choices

Before PAR can proceed
Which documents will need change (.1/.3)?

What will be the scope, etc. & compatibility issues

Assuming that 802.3 changes will be made

What are the objectives —i.e. define success
Above, below or in the MAC? ...
It may be difficult to define without forcing choice

Scope of change to MAC service interface




Basis for choice

How much “hand waving” is acceptable?
Should MAC service interface change to reflect time?

Can function be described logically without time?

Assuming that 802.3 changes will be made

What are the objectives —i.e. define success
Above, below or in the MAC? ...

It may be difficult to define without forcing choice




Some characteristic requirements T
X CISCO

For 802.3, what sort of objectives are needed?
No change to the MAC? / Specific MAC change?
Change to maximum packet size for PHY?

Specific robustness requirements (e.g. MTTFPA)?

Also need to be considered

How much overhead in preemptable traffic?

Worst case preemption delay?

Provability / testability for solutions?
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