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Background

= At the Vancouver meeting of IEEE P802.3z, the T ask For ce adopted a
motion to inc lude a minimal specification f or asymmetric flo w
contr ol to permit operation of Buff ered Distrib utors

= The Task For ce also received a presentation whic h described a
proposal f or configuring asymmetric flo w contr ol

= This pr oposal defined tw o bits in the link configuration w  ord

= One bit was named “P ause”, and defined to ha ve the same meaning
as the “P ause Operation f or Full-Duple x Links” bit in the ¢ lause 28
Auto-negotiation base link code w  ord (as modified b y 802.3x)

= The second bit was named “ASYM_DIR”", and if ASYM_DIR was set,
the meaning of the “P ause” bit w ould be modified to indicate
asymmetric configurations

= The proposal also contained a tab le reflecting the 16 possib le
combinations of “P ause” and ASYM_DIR that could be e xchanged
by the tw o ends of a link
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Background

= | assume that a goal of the pr oposal was to maintain compatibility
with the ¢ lause 28 definition (as modified by 802.3x) of the base link
code word

= A vir tue of this appr oach is that asymmetric flo w contr ol negotiation
could conceiv ably be applied to 10/100B ASE-T full duple x links

= It was not stated, b ut possib ly assumed, that the “P ause” and
ASYM_DIR bits w ould be assigned to the same bit positions in the
1000BASE-X link configuration w ord that the y would occup y in the
clause 28 base link code w ord
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Issues

= This appr oach has disad vantages

= The interpretation of the “P ause” and ASYM_DIR bits is
non-intuitive , and requires e xtra logic to resolve , extra words to
specify , and extra eff ort to configure

= The approach cannot meet the assumed goal of compatibility with
clause 28 A uto-negotiation

= “legac y” de vices w ould not par se ASYM_DIR, and w ould not realiz e
that, when set, this bit modifies the beha  vior of the “P ause” bit

= Rich Taborek’ s proposal f or the f ormat of the Link Configuration
code word assigned tw o bits (7:8) to PS1 and PS2, respectivel y

= This would be in conflict with the assumed goal of the “P ause” +
ASYM_DIR proposal, since the “P ause Operation f or Full-Duple x
Links” bit in ¢ lause 28 is assigned to bit 10 of the base link code w  ord
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Suggested Remedy

= Use two bits: P ause(t) and P ause(r)

» Pause(t) = 1 indicates that the de vice might transmit P ause frames

s Pause(r) = 1 indicates that the de vice can distinguish P ause frames,
and implements the P ause function

m Pause(t) = 0 indicates that the de vice will not transmit P ause frames

m Pause(r) = 0 indicates that the de vice cannot distinguish P ause
frames, and does not implement the P ause function

= Assign P ause(t), Pause(r) to bits 7,8 of the Link Configuration w  ord
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Suggested Remedy (cont)

= There are four possib le combinations of the tw 0 bits, whic h can be
discussed using the shor t hand:

Table 1—Shorthand Notation for Meaning of Pause(t) and Pause(r)

Pause(t) Pause(r) Shorthand Description
0 0 N Won't transmit them, can’t receive them
0 1 R Won't transmit them, can receive them
1 0 T Might transmit them, can’t receive them
1 1 B Might transmit them, can receive them

= Each end of the link can resolve the configuration based on the
simple f orm ulae:

» Allowed_to_transmit_P ause = local_P ause(t) & par tner_P ause(r)

m Expect_to_receive_P ause = local_P ause(r) & par tner_P ause(t)
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Suggested Remedy (cont)

= Consider the 16 possib le cases that can occur between a local
device and a link par tner

= Table 2 shows what eac h end ad vertises

m Local Ad vertise and P artner Ad vertise

= and the resulting Link Configuration

» Local Config and P artner Config
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Proposal

Table 2—Resolution of Link Configuration

Case Local Advertise  Partner Advertise | Local Config Partner Config

a N N N N

b N R N N

c N T N N

d N B N N

e R N N N

f R R N N

g R T R 0 T

h R B R 0 T

i T N N N

i T R T 0 R

k T T N N

| T B T 0 R

m B N N N

n B R T 0 R

s} B T R 0 T

p B B B 0o B
e A | P802.37 |
e
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Analysis

= Cases a-f and i, k, m result in a link where P ause frames are not
allowed to be sent in either direction

= Cases g, h and o result in a link where P ause frames can flo w only
from the par tner (remote) end to the local end

= Cases |, | and nresult in a link where P ause frames can flo w only

from the local end to the par

tner (remote) end

= Case p results in a link where P ause frames can flo w in both

directions
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Analysis (cont)

= A device can implement a polic y whic h restricts the configurations
it will accept

= A Buff ered Distrib utor, for instance , might al ways ad vertise “T”
= Might transmit them, can’t receive them
= Therefore, the Buff ered Distrib utor could wind up in case i, j, k or |

=» Depending on what the link par tner ad vertises
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Mismatch Handling

= If the par tner is another Buff ered Distrib utor ad vertising “T":

= The result w ould be case k

» Either Buff ered Distrib utor could reject the link, if the y are not willing
to accept a link without flo  w contr ol

= The link is rejected b y withholding C/ac k transmission

» Keep sending configuration w ord without the A CK bit set, thus
preventing the link fr om coming up

= The link par tner can be notified of the pr oblem using the RF bits

= Right no w, we have two RF bits, based on Ric h Taborek’s
presentation fr om Vancouver
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Mismatch Handling

= Current Remote F ault Encoding:

Table 3—Current Encoding of RF1 and RF2

RF1 RF2 Description
0 0 No error, link OK
0 1 Offline
1 0 Link Failure
1 1 Link Error

= The meaning and purpose of the “Link Err  or” encoding is unc lear

= We aren’t going to rec ycle through the link configuration state
mac hine every time there is a link err or, so this encoding has no
application
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Mismatch Handling

= Suggest a new application f or this encoding
» Link Configuration Err or

= Use this f or mismatc hes like the case described abo ve

= Make the follo wing modification to the Remote F ault encoding:

Table 4—Suggested Encoding of RF1 and RF2

RF1 RF2 Description
0 0 No error, link OK
0 1 Offline
1 0 Link Failure
1 1 Link Configuration Error

= Withholding C/ac k and signaling RF1,RF2 = Link Configuration Err  or
provides a negative ac knowledg ement (C/nac k) to the par tner
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Summary

= The Pause(t) and P ause(r) bit semantics are m uch easier to
under stand and interpret than P ause + ASYM_DIR

= The Pause(t) and P ause(r) mec hanism

= s general purpose

= Provides a mec hanism b y whic h a device can reject an undesired link
configuration, and notify the link par  tner

= The net eff ect is a m uch simpler sc heme for negotiating flo w
contr ol, inc luding the asymmetric configurations
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