| EEE 1394A Worki ng G oup Meeting
Enbassy Suites, Tenpe, AZ
May 20-21, 1997

The working group would like to thank Intel Corporation for
hosting this neeting. Also the secretary wi shes to thank Jerry
Hauck for taking the mnutes for the second day of the neeting.
The nmeeting started at 8:30 amwi th introductions. The m nutes of
t he previous neeting were approved as witten. Chair, Peter
Johansson, started with the foll ow ng agenda:

Agenda

1. I ntroductions and procedures
2. Revi ew of mi nutes

3. ad action itens

3.1. Single- and dual -phase retry protocol revalidation
[ Johansson]

3.2 I mpact of nulti-speed packet concatenation on token-
style arbitration [Duckwall / Johansson]
3.3. Cable / connector test procedures [Hannah]
3.4. CPTWG |l etter [Johansson]
3.5. PHY-Link interoperability [Kanhere]
3.6. Direct connection draw ng [Woten]
3.7. Link stop bits [Johansson]
3.8. June neeting location [Fuller]
4. O her ol d busi ness
4.1. Annex A
4.2. PHY reset via LPS
4.3. Near-end cross talk
4.4. OpenHCl desiderata
4.5. Fairness optim zations
4.6. Suspend / resume states for the PHY
4.7. Asynchronous streans
4.8. Loop detection and healing
4.9. Power distribution
4.10. ACtimng constants
4.11. LReq stop bits
5. New Busi ness

Li nk request table [Bennett]

PHY/ LINK transmit tim ngs [Hasegawa]

Data length in request / response [Johansson]
Data | ength and max_rec [Johansson]

SC k availability

Al ternate cable / connector [Churchill]
Caboose packet and | egacy PHY' s [ Newran]

PHY pi ngi ng [ Hauck]

Draft 0.08 review

aooooaaoaoan
©CO~NOUTAWN R



Freeze of docunent scope
Meeti ng schedul e

7.1. Working group
June 24 - 25 (Bothell, WA
August 4 - 5 (Honolulu, H)
Sept enber (| ocati on TBD)

7.2. Editorial sessions
July 28 - 29 (San Jose, CA)

Revi ew of action itens
Adj our nrrent

Peter reviewed the old action itens and noted that itens 3.5, 3.7
and 3.8 are now conpl ete

Annex A: lsolation: 1394A spec shoul d make the section on
Isolation informative v/s normative:

A straw poll was taken to see if 1394A spec should sinply state
that “Annex A in |EEE 1394-1995 standard is optional” and whet her
this would be sufficient to convey our intent. There were no votes
FOR and several AGAINST this idea and the consensus was to edit
the rel evant sections in the current spec and also to have a
separate section on isolation in the 1394A specification

Eri c Hannah descri bed his proposal that he had presented in our
March nmeeting. He took the action itemto send specific edits in a
Frane Maker docunent to Peter Johansson

PHY - Link interface reset via LPS:

Thi s discussion centered on finding a way to reset the PHY-1ink
interface to a known state. There are certain conditions under
which this interface may go into an unknown state. One of the
conditions cited by Jim Skidnore was the case when the link is
transmtting a packet and in the mddle of transmssion it gets a
software reset fromthe host. The link responds to this reset by
clearing its state (including the PHY link interface state

machi ne) but the PHY continues to be in the transmt node. This
means that no one is driving the data and control pins on the PHY-
Link interface and this may cause the PHY state machine to hang in
certain inplenmentations. One proposed solution was to use LPS to
reset this interface. Wien LPS is driven inactive, the PHY-Link
interface will get reset. Also, Jim Skidnore commented that if the
state tinmeouts are enforced by the PHY then the PHY shoul d
eventual ly come out of transmit state and start driving the PHY-
link interface again. Another proposal was to have a register bit
that could be set by LREQ

A straw poll was taken on sone of the possible solutions:

1. LPS Yes 1
2. Enforcing Tinme-out Yes 7
3. New LREQ Yes O
4. New reg bit: Yes 4



Ri ch Baker took the action to a) conme up with the problem
definition and b) describe how the proposed LPS scheme will work.

Cabl e/ Connector Test procedures: Eric Hannah

Carried over to next neeting

Near end cross talk:

Carried over. No one was available to speak on this topic.

Dave tal ked about safety issues involved in supplying power over
the cable. He presented the I EC950 and UL requirements for current
[imting. The current 1394 spec does not have a simlar spec. He
expl ai ned various current limting schemes for different
configurations. He will post his proposal on the reflector and

al so took the action to send the text for the draft to Peter
Johansson.

Open HCl desiderata

Peter asked if the current draft for 1394A covers the ‘wish [ist’
for the Open Host Controller Interface. John Fuller had sone
guestions on configuration ROM ‘generation bit (bus_info_block).
There was sonme di scussion on the generation bit and software reset
and it was pointed out that sone clarifications may be required in
the draft. Peter took the action to include these in the draft.

Cycle lost prediction. Jerry Hauck

Carried over to next neeting.

Copyri ght Protection proposals:

Brendan Traw told the group that the CPTWG currently had 7

di fferent proposals under discussion. He took the action to
sumari ze the current proposals and put themon the reflector by
first week of June.

Loop detection and healing:

No proposal was submitted on this topic and consequently this
item has been taken off the active |list.

Asynchr onous Streans:

Pet er Johansson expl ai ned the concept of asynchronous streans and
how it could be used to transport |IP over 1394 using tcode ‘A
This feature requires the so called “l oose isochronous” node where
the link is required to accept tcode A packets when in the
asynchronous state. OHCl supports only | oose isochronous
operation. Peter explained that for current inplenmentations,

i sochronous tinme may be used by allocating bandw dth and
channel (s) for this purpose thereby allow ng software
infrastructure to be built to accommpdate the | P broadcast.



John Fuller nmoved and Dave Woten seconded a notion requesting
the editor to add the asynchronous stream operation to 1394A
draft.

The notion passed wi thout discussion with 12 Yes votes, 0O No votes
and 4 abstentions.

Stop Bits:

Ji m Ski dnore nmentioned that some Link inplenmentations do i ndeed
send back to back Link requests with only one stop bit in between.
After sone discussion, the conclusion was that 1394A PHYs shal
recogni ze both 7 bit and 8 bit requests.

Phy-Link Transmit timngs: Yasumasa Hasegawa

Hasegawa expl ai ned the need for an additional idle cycle when the
control is transferred fromthe PHY to the |ink during a transmt
operation. The extra idle cycle is needed to avoid contention on
the control pins when the link starts driving either 01 (wait) or
10 (transmit) and the PHY continues to drive 00 for a short period
of time before its buffers are tri-stated. The consensus was to
add this extra idle cycle for 1394A i npl enentati ons of PHYs and
Links. In order to ensure conpatibility with older |inks, the
1394A phys shoul d accept both the old and the new |ink behavior

Data Length in Request/Response: Peter Johansson

Does the read response |l ength have to match with the sanme | ength
request ed? Consensus was that yes the | engths have to match. So
send either a 0 |l ength packet with error response code or
requested length with normal response code.

Data Length and Max Request: Peter Johansson

The maxi mum size of a block wite request is currently specified
by max_rec in the configuration ROM bus information bl ock. How can
applications determ ne the related maxi mum size for a bl ock read
request? Trial and error? O should the max_rec field be redefined
to specify both? No concl usi on was reached.

SCLK avail ability:

There was some di scussi on on when SCLK was driven by the PHY. Sone
i npl enentations tri-state SCLK signal if LPS is inactive and sone
others continue to provide SCLK when LPS is inactive. In sone
cases the PHY goes into sleep node when all its ports are
unconnected regardless of LPS. In this case, for this particular

i npl enentation, all signals on the PHY Iink interface will be tri-
stated except for SCLK. There was some di scussi on on autononpus
power - down nodes and probl ens associated with this behavior

Cl aude Cruz nentioned that we should be careful w th autononous
power downs. Jerry Hauck nentioned that we shoul d consider the

i nteraction between autononous power down and the new per-port

sof tware di sconnect feature. Al so, in case the PHY goes into auto-
power - down node, the Iink won't be able to read the PHY registers?
The consensus seened to be that the PHY should power down only if
the link wants it to. There was no conclusion on this topic and
sone nore di scussion on the reflector is warranted.



PHY-Li nk interface corner case: Prashant Kanhere

Prashant presented a corner case in which a PHY may not be able to

send a subaction gap to the link. The scenario is as foll ows:

1. The PHY has just entered the idle state and its arb counter is
counting up to the subaction gap

2. Just before the subaction gap is detected, the link conpletes a
regi ster read request and the PHY starts a status transfer by
sending the first two status bits (arb reset gap and subaction
gap bits). Since the subaction gap has not been detected yet,
this bit will be zero.

3. Subsequent to above, the PHY detects the subaction gap

4. The register request takes 8 SCLKs (160 ns). Before this is
conpl ete, another node, having won the arbitration, starts
transmtting a packet. This PHY, upon sensing Data_ Prefix,
term nates the status/register read transfer and asserts
RECEI VE on the control lines of the PHY Iink interface. At the
same time it also clears the subaction gap bit since this
condition is not valid any |longer. Thus this subaction gap wll
never be sent to the link

Thi ngs get even nore interesting if prior to the recogni zing the
subaction gap the bus was in the isochronous phase. In this case,
the recei ved packet will be an asynch packet. However, since the
i nk never received the subaction gap indication, it remains in
the i sochronous state. Thus it will receive a asynch packet in

i sochronous state. Further nore, if the new asynch packet is ainmed
at this node, the link will not be able to send an acknow edge
back since it is still in the asynch node. After a |ot of

di scussion and several alternatives later, Neil Mrrow suggested
that a 1394A PHY shoul d defer servicing a read regi ster request
fromthe link during a timng window (to be defined) before the
detection of the subaction gap. This will ensure that when the
read is actually serviced, the status bits will include the
subaction gap event indication as well. Prashant took the action
to send the definition of this newrule to the editor

Conti nued Di scussion of "Fairness Optim zation”

Ri chard Churchill and Dave LaFol |l ette debated the nerits of
fairness optimzation and field questions on their independent
proposals. A few observations (but not exhaustive) offered
during the discussion: Churchill's proposal allows a smal
constant nunber of cheats per fairness interval while
LaFol l ette's ensures that the sumof the cheats and fair
subactions per interval doesn't exceed 63. Fromthis, it was
argued that the former proposal benefits | arge configurations
wi th many devices since the cheats can be dynamically shared
anong nodes while the latter proposal benefits smal
configurati ons when each device could be awarded a | arger numnber
of cheats.

Also it was noted that the Churchill proposal did not provide a
determ nistic nethod to tune accesses for a specific device while
the LaFol lette proposal required initialization by the bus
manager to affect any inprovenment. The Churchill proposal is
conplicated by speed domains while the LaFollette proposa



exposes anot her opportunity for errant software to adversely
af fect bus perfornmance.

The group was unable to achieve consensus on either the need for
or the inpact of arbitration cheats. Sone workgroup nenbers felt
that the performance data justified addition of the optiona
feature while others felt peer review had not been sufficient.

As a further uncertainty, P1394b may have the opportunity (via
full duplex Iinks) to enhance arbitration and hide many of the
timng gaps. A straw poll passed by majority requesting that we
defer any action until the June neeting, that critical peer
review be solicited via the reflector, and that proposed P1394b
arbitrati on enhancenments be reviewed for potential inpact.

Conti nued Di scussion on PHY/LINK Ti m ngs

An ad hoc subgroup nmet Tuesday evening to establish and revise
necessary PHY/Link interface timng specifications. Colin
reported back that the subgroup reached tentative closure on the
AC timngs. Three tables were created: AC tinings at the PHY, AC
timngs at the LINK, and general AC timng paraneters. One

not ewort hy change reduced the delay through isolation from3 ns
to 2 ns, returning sone of the budget to the LINK and PHY. A
guestion regardi ng potential contention when the bus ownership
changes from LINK to PHY and vice versa renmains to be addressed.
O herwi se, the AC specifications are considered solid and ready
for final review

The subgroup also identified the need for DC paraneters as well.
Colin distributed a draft of the necessary specifications which

were |argely borrowed fromsinmlar standards. Significant review
of this first draft will be required before the June neeting.

Gven the limted tine remaining before letter ballot, Colin set
the expectation that if no coment is posted to the reflector
before the June neeting, then the proposed AC and DC
specifications will stand as ratified.

Al ternative Cabl e/ Connector D scussion

The wor ki ng group expressed concern that although EM testing of
the alternative cabl e/ connector has been conducted by at |east
one conpany, results have not been forthcom ng for various
reasons including threats of legal reprisal. Wthout sufficient
opportunity for critical peer review, the workgroup is unable to
seriously endorse the alternative cabl e and connector
Consequently, Richard Churchill nmoved and John Fuller seconded
that Section 4, the 4-pin connector specification, shall be
renmoved fromthe P1394a draft standard unless sufficient data is
presented by the end of the P1394a Wrking G oup neeting on June
24 - 25, 1997.

The notion passed 16:1 (no count was nade of abstentions).

Power Managenent Proposal Update and Li ai son Report

The Power managenent proposal discussion was |ed by O aude Cruz
with brief liaison reports fromsection experts. Hi ghlights



i nclude a review of the P1394a perti nent power nanagenent states:
standby and suspend. Standby requires a node to respond (wthout
awaki ng) to reads of the bus info block and i sochronous resource
managenent registers. Any other requests can be given an

ack _tardy and should initiate a wake-up to the node. Suspend is
defined on a per segnent basis (between two adjacent PHY's) and
will require a PHY | evel wake-up nmechani smpotentially based on
TPBIAS. It was noted that the use of TPBIAS nay have inpact on
fiber optic solutions (no DC path) or P1394b plans to use TPBI AS
for startup signaling.

The power distribution liaison report outlined new definitions
for power providers, consunmers, etc. Wile the new definitions
represent consensus of a small ad hoc task group, revieww th the
full power managenent audience is anticipated at the 6/12 -6/13
power managenent neeting. Further details will be announced on

t he Power Managers reflector (list@1394pmorg). To subscri be,
E-Mai | your nane and the nane of the conpany you represent to:
steve_bard@cm jf.intel.com

To facilitate forward progress on P1394a, the power managenent
group will develop two lists: 1) specific changes required
agai nst | EEE1394- 1995, and 2) recomended enhancenents for

i nclusion in P1394a.

Freeze of Docunent Scope

Ri chard Churchill offered the notion, "Peter Johansson to publish
current scope of P1394a to the reflector and the published scope
wi Il stand unl ess objections received within 5 days." Seconded

by Steve Bard. A friendly anendnent to extend wi ndow to 7 days
was rejected. A second friendly anendnment by Peter Johansson was
accepted stating "Subsequently reopening the scope requires 2/3
majority of voting nmenmbers present."” The anmended notion carries
unani nously (17-0).

2 Week New Busi ness Rul e

The Chair, Peter Johansson suggested that the working group adopt
a "2 week rule". Richard Churchill noves (with friendly amendnent)
"I'f new business is introduced at any neeting for which no

adverti senent or substantiating docunmentation was posted at | east
2 weeks in advance, then no action will be taken on the new

busi ness.” M ke Brown seconded the notion which carried

unani nousl y.

Possi ble Bristol Meeting Site

Colin Whitby-Strevens obtained hotel rates for a proposed
Septenber nmeeting in Bristol. The Drury Hotel will provide roons
at 110 pounds per night which includes a neeting room for 40.

Li ai son with DAVI C

The chair received a letter fromthe President of DAVIC
encouraging the creation of a formal |iaison between DAVIC and



| EEE (P1394a). Bradley Saunders noved for the establishment of a
[iaison with DAVIC with particul ar enphasis on matters of |IP over
1394 and home networking. John Nels Fuller seconded and the

nmoti on carried unani nously.

Question on Forward Referencing Specifications

A question fromthe floor highlighted that the P1394a draft

provi des speed encodi ngs for speeds which are not defined
anywhere else in the specification (e.g., S800, etc.). The chair
offered that it is acceptable to forward reference other draft
specifications, and Colin Whitby-Strevens indicated that the
proposed speeds for P1394b are considered stable. Action item
for the editor to add a reference to P1394b.

P1394b Li ai son Report

Colin Whitby-Strevens provided the liaison report. The P1394b
scope was extended to enconpass support for |ong distance nedia
and coding. Two task groups were fornmed to | ook at the physica
nmedi a dependent (PMD) aspects of long haul. The first group
chaired by Taka Fujinori and known as "l ow cost, |ow cost, |ow
cost”", will focus primarily on S100 over 50-100m of UTP CAT 5 or
plastic optical fiber. Colin Whitby-Strevens will chair the
"hi gh speed, |ow cost, |ow cost"” group with focus on | ong

di stance sol utions for S800 and higher. One goal is to encourage
hone installations to choose nedia which will support these

hi gher rates. Inpacts to P1394a may include the need to specify
or determ ne | onger PHY del ays and to determ ne speed
capabilities of the actual nedia. P1394b expects to see first
silicon in early "98 with a final standard sonetinme in the second
hal f of ' 98.

Legacy I npact of Caboose Packets

Merril Newman di scussed the inpact the proposed P1394a caboose
packets can have on some currently shipping 1394 silicon and
devices. Sone inplenentations which want to becone the | RM snoop
sel f-1D packets during a self-1D phase and apply the consi stency
checks outlined in section 8.4.2.3 of the 1995 standard.

However, in perform ng these consistency checks, the extended

sel f-1D packet sequence nunmber "n" is ignored and assuned to be
0, 1, or 2. In direct contradiction with Table 4-29, these

i npl enentations will not recognize the n=7 sequence nunber for
t he P1394a caboose packet and will incorrectly interpret the

contents of the caboose packet. The only identified failure node
i s when the root device sends a caboose packet and, while applying
the | ast consistency check of 8.4.2.3, older 1394 devices
incorrectly determine that the last self-id packet set lists a
port connected to a parent.

A few solutions were discussed including a proposal that only
S800 and above PHY's send caboose packets, thus limting the
exposure of the ol der devices until S800 arrives. Before the
solutions were fully evaluated, Richard Churchill noved that the
interoperability issue between the new caboose packet and ol der
consuner devices be noted in the mnutes, and that eval uation of



solutions be noved to the reflector and the next neeting. John
Nel s Ful |l er seconded the notion which passed unani nously.

Presentati on of LREQ Tabl e

Joe Bennett proposed a table which clearly docunents the
condi ti ons under which an LREQ can be issued by the link to the
PHY as well as the conditions under which the PHY will abort or
gqueue the corresponding LREQ On suggestion of the editor, Joe
will clean up the table to clearly differentiate LINK actions
fromPHY actions. One clarification to the proposed table

i ncluded that an | SO request can be issued by the PHY only when
the PHY/LINK interfaces is in transmt or receive. Thus, nodes
wi th i sochronous packets to send nmust first request the PHY while
the cycle start packet is being received (slaves) or sent
(rmaster). This restriction also ensures that a late arriving I SO
requests doesn't "pass" a subaction status indication fromthe
PHY.

As part of the discussion, the group agreed that a cycle master
shall not send a cycle synch LREQto it's PHY. This hel ps ensure
that after an internal cycle sync event, the cycle master can

i medi ately request the bus and win arbitration for the cycle
start packet before cycle slave PHY's revert back to accel erated
arbitration with the arrival of a subaction gap

Chapter 5 Carifications

Ganesh Murthy presented sonme requests for editorial fixes and
clarifications in Chapter 5. Two itens were addressed by the
LREQ t abl e di scussion above. A third itemclarified that

MAX _BUS HOLD is enforced by the |link design rather than the PHY
Duri ng concatenation, the PHY enforces M N_PACKET_SEPARATI ON when
the Iink drives the interface idle after asserting hold for one
cl ock. Upon a subsequent grant fromthe PHY, the link may drive
hold until data is ready or until the link chooses to gracefully
termnate with a null packet by returning the control state to

| DLE.

A lively discussion about whether ack-accelerated arbitration
could al ways be enabl ed ensued, but was quickly answered by a
note in Bill Duckwall's original enhancenment paper noting a

| egacy conpatibility issue which requires ack-acceleration to be
di sabl ed around cycle synch events. (Jerry Hauck and Ganesh
Murt hy have an action itemto clean up the confusion they caused
via the reflector.)

Since a link must send cycle sync LREQ s to a PHY in order to
properly enable arbitrati on enhancenents, it was noted that
asynchronous only devices must still inplenment a cycle timer to
benefit fromthe accelerations. For links (legacy or otherw se)
whi ch do not have a cycle tinmer, the default power-up state of
the PHY with respect to enabling enhancenents is inportant.
(Enhancenments shoul d not be enabled for links with no cycle tiner
unl ess no cycle master exists.) These issues are expected to be
clarified by Jerry and Ganesh over the reflector as well.

Addi ti onal PHY/LINK signals were discussed and the foll ow ng



consensus reached for inclusion in the P1394a specification

CLK25: not useful for the cable environnent
LPS: optional on link, required on PHY

Li nkOn: optional on link, required on PHY

Direct: optional on link, required on PHY

Phy Pi ngi ng

Jerry Hauck repeated a presentation on PHY pinging given in

Ei ndhoven. The goal of PHY pinging is to provide a dynamc

met hod to determ ne optimal gap count settings for |ong distance
topol ogi es. There appeared to be consensus that new PHY's wi ||
respond to ping packets and that a single tiner in the bus
manager will be used to cal cul ate end-to-end cabl e del ays.
Implenenting the timer in the link of the bus manager rather than
the PHY has the added advantage that ol der PHY's could be
"pinged" by timng the return of an ack froma normal
asynchronous request to the | egacy device. Determ ning gap count
froma single tiner also requires additional PHY_DELAY

i nformati on frombranch nodes. Jerry took the action itemto
research/resolve the foll owi ng issues:

- required changes to root contention timngs in support of
| ong di stance topol ogi es

- required granularity of a |link-based ping tiner

- required timng specifications (either static or readabl e)
of PHY/LINK interface if tinmer located within the |ink

- method of reporting mn or max PHY_DELAYS from branch nodes.

Action |ltens

1. Eric Hannah to send Annex A and other isolation related edits
to the editor

2. Rich Baker to docunment PHY-link reset problem and sol ution
usi ng LPS

3. Dave Woten to provide drawi ngs and text to docunent power
distribution requirenents as they pertain to safety

4. Peter Johansson to add the “generation bit” to the
configurati on ROM

5. Brendan Traw to summarize CPTWG proposals on the reflector in
early June

6. Prashant Kanhere to docunent the circunstances under which a
PHY is expected to defer a register read request

7. Editor to add reference to P1394b draft specification

8. Jerry Hauck to docunent required changes to root contention
timngs in support of long distance topol ogies

9. Joe Bennett to provide update LREQ table to editor

10. Jerry Hauck & Ganesh Murthy to clarify interaction of cycle
synch with ack acceleration and to begin discussion of PHY
power on defaults (with respect to accel erations) and necessary
configuration bit(s).

11. Jerry Hauck to devel op requested P1394a changes in light of a
i nk based ping tiner.

At t endee List:
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M ke Brown (602) 554-3713
Carissa Cheung (916) 785-3119

Ri chard Churchill (713) 514-6984
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Kugao CQuchi (408) 588-5503
Bill Prouty (916) 785-4631
Ron Roberts (916) 677-5714
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Davi d Scott (503) 264-1615
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Sushant Verman (416) 620-7400

Colin Whitby-Strevens44-1454-611500
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