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1. SCOPE!

A fault tolerant, real time high speed data communication standard is defined based on a ring topology and
the use of a Token passing access method with distributed control. The requirements for the HSRB
standard have been driven predominantly, but not exclusively, by military applications. Particular attention
has been given to the need for low message latency, deterministic message priority and comprehensive
reconfiguration capabilities. This document contains a definition of the semantics and protocol including
delimiters, tokens, message priority, addressing, error detection and recovery schemes; and is written to
be independent of bit rate and media. Parameters related to particular media and bit rates are defined in
separate documents, the AS4075 slash sheets.

2. APPLICABLE DOCUMENTS:

2.1

SAE Publicati

Available from

AIR4289
AS4075/1
AIR4291

AIR4531

AIR4271
ARDS30007

2.2 Glossary:

2.2.1 Definitions:

4B5B ENCO
symbols.

CON:The C
access contr
count.

DELIMITER;

DS
SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

Handbook for the SAE AS4075 High Speed Ring Bus
Fiber Optic Implementation Slash Sheet

Test and Verification Plan for the SAE AS4075 High Speed Ring Bus (HS
Ring Interface Unit (RIU)

Test and Verification Plan for the SAE AS4075 High Speed Ring Bus (HS
Ring Interface Module {(RIM)

Handbook of System Data Communications
Statement on Requirements for Real-Time Communication Protocols (RT

DING: An encoding miethod whereby four information data bits are encods

bntrol (CON)YHield follows the TSD in the Token Frame and Message Frams
Pl informatian, including token status, priority, priority reservation, and sho

RB)

RB)

CP)

d into five-bit

. It contains ring
It message

he HSRB

standard specifies six types of defimiters T okem Starting, - Tokem Ending, Message Frar

Alsymbol or sequence of symbols used to mark the boundary of afield. T

Message Frame Ending, Beacon Frame Starﬂng, and Béacon Frame Er;ding.

ne Starting,

DETERMINISTIC: Property of an item to which the future behaviour can be predicted precisely.

FAULT TOLERANCE: Capability of the system to endure component errors and/or failures without
causing total system failure. Actions range from ignoring it, to retrying action, to complex actions of fault
isolation, and then taking positive action to continue operation without the failed component (i.e.,
invoking backup, reconfiguring, invoking degraded operation, etc.).
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2.2.1 (Continued):
PR: The Priority (PR) subfield is part of the CON field. It indicates the priority level of a Token.
PROTOCOL: A set of related rules describing specific processes or activities.

RECONFIGURATION: Process by which the operation of the HSRB is initialized using Beacon frames
following the application of power, the presence of failures, or the detection of certain errors.

RES: The Reservation (RES) subfield is part of the CON field. It indicates the highest reservation made
by a station with a pending Message Frame.

SEMANTICS: The relationships between symbols and their meanings.

SMC: The S
consecutive
Claimed Tol]

TED: The Td

hort Message Count (SMC) subfield is part of the CON field. It indicatesth
short messages, excluding the Message frame, that have been transmitteg
En subfamily.

ken Ending Delimiter (TED) field indicates the ending boundary of the Tok]

e number of
following the

En. |t consists of

a T symbol.

TOPOLOGY| The arrangement of elements comprising a system.

TS1 and TS3: The Token Status subfield(s) is part of the COMN field and indicates the stgtus of the Token

(i.e., Claimed or Free). There are two TS subfields TS1&and TS2 with identical informatjon. The
redundancy |n TS fields is intended for error detection!

TSD: Token Btarting Delimiter (TSD) field indicates the beginning of a Token frame. It gonsists of a
unique bit cgmbination; a J symbol followed by'a K symbol.

2.3 Acronyms:

AS: Avionic Systems (Division of SAE)

AS-2: Interconnect Networks Committee of AS Division

AC: Address Control Field

ACK: Acknowledgement (s.b. Acknowledgement)

ACK1: Messagie Acknowledged 1 Subfield

ACK2: Message Acknowledged 2 Subfield
ADJ: Adjustment Subfield

AW, Address Word Count Bit O (least significant)

AW, Address Word Count Bit 1 (most significant)


https://saenorm.com/api/?name=1ae38c7e9707c4a395a5edc251bdc642

SAE

AS4075A

Page 6 of 86

23

(Continued):

AWC: Address Word Count Subfield
AWCO: Address Word Count O

AWC1: Address Word Count 1

BA: Bridge Access

BCON: Beacon Control

BFCS: Beacon Frame Check Sequence Field

BFCSO: Beacon Frame Check Sequence Bit O (least significant)

BFCS15: Bead
BFED: Beacor
BFSD: Beacor
BLT: Beacon |
BPI: Beacon H
BT: Beacon T
CON: Control
DA: Destinatio
DAL: Destinat
DAP: Destinat
DL: Destinatio
DPg: Sub Add
DPg: Physical
DP45: Physica

4B5B: An enc

on Frame Check Sequence Bit 15 (most significant)
Frame Ending Delimiter Field
Frame Starting Delimiter Field
Lloop Timer

ath Indicator Subfield

pe Subfield

Field

n Address Field

on Address Logical Subfield

on Address Physical Subfield

N Address Logical

ess Bit 8 (least significant)
Address Bit O (least significant)
Address Bit. 15 (most significant)

dingdechnique

FDDI: Fiber D

stributed Data Interface

FS: Frame Status Field

FCS: Frame Check Sequence

GA: Global Ad

GAL: Global A

dress Field

ddress logical Subfield
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23

(Continued):

GAP: Global Address Physical Subfield

GL: Global Logical

GL4: Global Address Logical Bit 3

GL,: Global Address Logical Bit 2

GL4: Global Address Logical Bit 1

Glg: Global Address Logical Bit 0

GP : Global Address Physical

GPg: Global A
GP,: Global A
HART: High S
HKA: Highest
HKAy Highes
HKAg: Highes
HSRB: High §
IB: Information
IBg: Informatia
IB,5: Informati
I[ED: Informati
I[ED1: Informa
I[ED2: Informa
IFA: Interframs
IFCS: Informa

Hdress Physical Bit O (least significant)
Hdress Physical Bit 1 {(most significant)
hbeed Data Bus Applications and Requirements Task Group
Known Address Field

Known Address Bit O (least significant)
 Known Address Bit 6 (most significant)
peed Ring Bus

Bit

n Bit O (least significant)

pn Bit 15 (most significant)

n Error Detected

ion Error Detected /1 Subfield

ion Error Detested 2 Subfield

e Adjustment Field

ion Frame Check Sequence Field

IFCSy: Informafion Frame Check Sequence Bit U {least significant)

IFCS15: Information Frame Check Sequence Bit 15 (most significant)

INFO: Information field

W Information Word

km: Kilometer

(also Km)
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23

(Continued):

LP: Logical Physical Subfield

LTC: Loop Timer Counter

MBd: Mega Baud

MCED: Message Control Error Detected

MCED1: Message Control Error Detected 1 Subfield
MCED2: Message Control Error Detected 2 Subfield
MCFCS: Message Control Frame Check Seguence Field

MCFCSg: Meg
MCFCS, 5. Me
MFED: Messal
MFSD: Messal
MHz: Megahe
ms: Millisecon
NRZ: Non Ret
NRZI: Nonh Re
Pq: Priority Bit
P,: Priority Bit
P»: Priority Bit
PDUS: Protoc
PMg: Priority B
PM,: Priority H

PM: Priority H

sage Control Frame Check Sequence Bit O (least significant)
ssage Control Frame Check Sequence Bit 15 {(most significant)
(e Frame Ending Delimiter Field

(e Frame Starting Delimiter

tz (10° hertz)

(1073 second)

urn to Zero

urn to Zero Invert

0 (least significant)

—

2 (most significant)

bl Data Units (alse RDUs)
it 0 (least significant)

it 1

it 2\¢most significant)

PR: Priority Subfield

PRM: Message Priority Subfield
PRS: Pricrity and Retry Status

Rg: Reservation Bit O {least significant)

R4: Reservation Bit 1
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(Continued):

R>: Reservation Bit 2 (most significant)
RCVD: Received

RCVD1: Message Received 1 Subfield
RCVD2: Message Received 2 Subfield
RCVSET: Receiver Status (Table 3.5.15-3)
RES: Reservation (contents 3.4.4.2.5)
RIM: Ring Interface Module

RIU: Ring Intefface Unit (3.5.15.1)
RIUC: Ring Inferface Unit Controller
RSI: Retry Status Indicator Subfield
Sy: SMC Bit O|(least significant)

S, SMC Bit 1
S, SMC Bit 2
S50 SMC Bit 3|(most significant)
S1: Unconnected

52 Reconfiguration

S3: Inactive R|ng

54 Repeater Ring

S5 Active Rinpg
S1.1: Unpowefed
S1.2: Powered
$S13: Quiescent
S1.4: Wait

51.5: Synchronization
51.6: listen

S52.1: Reconfiguration Initialization
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23

(Continued):
52.2: Vie

$2.3: Master Configuration

52.4: Slave Configuration

S3.1: Inactive

54.1: Repeater

S5.1: Await Token Starting Delimiter

S5.2: Check T

oken Priority

55.3: Reserve]

Token

55.4. Repeat Message

55.5: Token g
$5.6: Originaty
S5.7 Issue Tq
55.8: Strip Mg
55.9: Check B
$5.10: Warm
SAg Sending
SAq: Sending
SA: Sending A
SAE: Society
SC: Station C
SCq: Station g

SCq: Station

SMC: Short M

laim

b Message

ken

ssage

eacon

Btart

Address Bit 6 (most significant)
Address Bit 0 (least significant)
ddress Field

f Automotive Enginegrs

unt Field

ount Bit O {(least significant)

ount BIEE (most significant)

bSsage Count

T4: Token Status 1 Bit (3.4.4.2.2)

To: Token Status 2 Bit (3.4.4.2.4)

TED: Token E

nding Delimiter
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23

3. GENERAL RE(

3.1

(Continued):

TSD: Token Starting Delimiter field

TS1: Token St

TS2: Token St

atus 1 Subfield

atus 2 Subfield

TSDC: Token Starting Delimiter Counter

UTIT: Uncontrolled Transmit Inhibit Timer

WC44: Word Count Bit 11 (most significant)

WCq: Word C

WC: Word Co

General Desc

The HSRB sy
loop topology
restrictedto c
of the data tra|
slash sheets |
shown in Figu
that require a
in which each
A HSRBcan
required. The

unt Bit O (least significant)

int field
DUJIREMENTS:
iption:

stem is a physical token passing ring network that'\connects a set of statiorn
ith a serial transmission medium. To insure that the applicability of the st
irrent implementation technologies, the semantics and protocol described
nsmission rate. Parameters relating to the\particular media and bit rates a
nitial slash sheets specify 50 MBd and @00 MBd implementations. A singlg
re 3.3-1. This configuration provides no redundancy and should not be use
Nigh degree of reliability or fault tolerance. Figure 3.1-2 shows a dual redun
station is connected by two ringsthat support message transmission in opy
e configured with more than two rings if a further increase in reliability and
dual ring configuration is.the main subject of this document.

sin a closed
andard is not
are independent
e defined in

ring HSRB is

d in applications
dant ring HSRB,
osite directions.
fault tolerance is
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Station p—»— Station ¥ Station [~ Station
)\ Y
Station == = == <# — — —4 Station Station
FIGURE 3.1-1 - Single Ring
. Comai . .
{ e e —— ol e— — . o . |
i n
Station o ] Station Statio

3.1.1 Ring Station:

with one or t

performs the| following functions:

Receives
Decodes
Performs

Captures

S@moo0Tw

Transmits

The station 1
as shown in

3.1.2 Ring Interfac

HSRB to byp

Interfaces

Repeats feceived messages to the next station on the ring

Removes  messages from thé ring which it originated

FIGURE 3.1-2 - Dual Ring

A station consists of a Host and one or more Ring Interface Units (RIU). Th
o rings through the Ring Interface Module (RIM) as shown in Figure 3.1.1

with the Host

serial transmission from each RIM

symbols from a received Message frames

error checking on tokens, headers and data messages
a Token when a transmission from the Host is queued

a Token at the cornpletion of its transmissions

Figure 3:444-2.

e Module: The function of the RIM is either to connect the RIU to the HSRH

e RIU interfaces
-1. The RIU

nay contain.more than one RIU to permit attachment of the Host to more than one HSRB,

or to permit the

ass the RIU Ifthe RIl is nppmﬁnnaI) the RIM shall connect the prp\/inuq r

ng station to the

RIU and the RIU to the next ring station. When a station is removed, or is nonoperational, a bypass
mechanism is used to maintain the integrity of the ring by connecting the RIM output directly to its input.
The two RIMs of a dual ring HSRB can be physically separated to reduce the risk of damage by a
common cause.

3.1.3 Ring Control: The HSRB utilizes a Token passing protocol providing distributed control.
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Ring 0 Ring Ring O
- Interface |——dpw——
In Module Out

* | - Station

Ring
Interface |<——am Host

Unit

Ri Ring i
__m‘gl_ Interface _Bﬂg_ﬂ_
Out Module In

t |

FIGURE 3.1.1-1 - Station Interface
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o e ] e R ]
| Ring O Ring Ring 0 |Ring O Infe',“f%ce Ring O |
—»— Interface —— | Module [~ —
In Module Out [ In (Optional) Out |
| 1 ?
Station
Y | | + |
I .
Ring , I g-?lnfg |
Interface 4——>| - Host = N ﬁ'nﬂcj |
Unit I (Optional)
1 i
I
' R
: Ring .
Ring! | rnterfacq | Ring!
l Ouf MOdUle In l
(Optional) N
Primgry duatf ring Secondary dyal ring_

FIGURE 3.1.1-2 - Additional Redundancy
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Ring Access: Ring access is achieved by means of a Token that passes from one station to the next to

provide equitable access for any given priority of message. Data is transmitted in messages from one
station to the next in a unidirectional manner, starting with the sending station, passing through the
RIUs of the intermediate stations to the receiving-addressed station that copies the message for its
Host. The message continues through the remaining stations until it reaches the sending station which
removes it from the ring. The sending station must then transmit a Token following the end of the
message. A station is permitted to transmit only one message before issuing a Token. Only a station
that has claimed a valid Token is authorized to transmit a message for its Host. All other stations are
constrained to repeat each message as received on the ring, with the exception of setting error-
reporting and priority-reservation bits.

Data Coding: The HSRB utilizes a 16-bit word length with a variable message length of between 1 and
4096 words. Each word consists of four groups; each group consists of four data bits encoded into 5-bit

symbols thr
(NRZI) form
the following

a. The bitd
b. ANRZ lo
c. ANRZ lo

ugh 4B5B block encoding. The symbols are transmitted with a Non Retur
ht. A serial Non Return to Zero (NRZ) data stream is converted to the NRZ|
rules:

Iration time for NRZI| is the same as in NU.
gical "1’ causes a transition in the NRZI signaling level.
pical '0' does not cause a transition in the NRZI signalingdevel.

The 5 bit synbols and NRZ| coding provide a self-clocking serial code with no more tha

times betwe
encoding all

bn signal transitions on the media, except for a Beacon frame which may |
Ows the extraction of a clock signal from the data stream.

Station Addiessing: The HSRB has provision for physically addressing 128 stations on

single or red
semantics s

254 address
multicasting

Message Ac
in the HSRB

undant rings which are connected by bridges, that is up to 512 stations in
Ipport 512 subaddresses per station, The HSRB also supports logical addr

Es available. Logical addressinglallows broadcasting (sending to all station
(sending to a logical group of\stations) of messages to stations on the four

nowledgement: Immediate acknowledgement of a message by the receivi
protocol. The protecol does not carry an overhead if immediate acknowle

required or possible, such astthecase is in broadcast or multicast transmissions with g

Message Pri
in the Claim
designer mg
one in which

prity Levels{ Fhe HSRB supports eight priority levels for messages. Reser

Ed Token'so that the highest priority messages are serviced first. As an op
v allow multiple short messages to appear on the ring simultaneously. A s
a_Token is issued by the sending station before the last Claimed Token id

h to Zero Invert
coding by using

i four signal-bit
ave five. This

each of four

gll. The

bssing with up to
s) and
connected rings.

ng RIU is implicit
dge is not
logical address.

ations are made
tion, the system
nort message,
received, may

result in the

highest priority message not being serviced next. The HSRB protocol insur|

es a minimum of
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3.1.8

(Continued)

delay in servicing the highest priority message by providing that no more than 16 consecutive short
messages can be issued before priority levels are re-established.

3.1.9 Types of Service: For physical addressing, an acknowledged datagram service with priorities is
provided with Host selectable single retry in the event of a detected data error or nonreceipt of the
message. For logical addressing, an unacknowledged datagram service is provided with Host
selectable single retry in the event of a detected error. All other classes of service can be provided by

3.1.10

3.1.11

3112

3.1.13

3.1.14

the Host.

Adaptability: The HSRB protocol has no requirement for physical preordering of the stations on the
rings. Insertion of additional stations or removal of current stations is easily accomplished. Growth to

higher datg
is almost in
by an almo

Media Req
unidirection
the station
data signal

Error and R
mechanisn
schemes a
rings are p
faults. Faul
station or g
the event o

Loop Back
3.1.13-1, th
'Ring 1 Out
by having t
as shown |

Reconfigur
Beacon fra
errors. The

rates and longer station separation is well supported by the HSRB since-
dependent of these parameters. Increases in the media signaling rates ar
St pro rata increase in throughput.

Lirements: The media requirements for the rings of the HSRB ¢onsist of a
al point-to-point links. This document does not specify the media, the data

ng rate, which is limited only by the technologies emplayed.

ault Detection and Recovery: The HSRB provideserror detection and rec
s to maintain or restore ring operation in the gvent of errors. Fault detectig
low station and media faults to be toleratédwhile maintaining ring operat
ovided on the dual HSRB so that a backlip ring is available to overcome g
ts on both segments of media betweenadjacent stations can be tolerated
ystem availability. A smaller ring, gentaining a subset of the stations, can 4
f other multiple media faults.

The RIU has the ability to perform a loop back function. In the example sh
is function breaks the physical rings by receiving from 'Ring O In” and retr3
"instead of 'Ring 0 Qut* The capability is provided for isolating faults on R

o stations perform-the loop back function and forming a new ring that exg
N Figure 3.1.13%2.

htion: Reconfiguration is the process by which the operation of the HSRB ig
mes following the application of power, the presence of failures or the detg
Beacdn frame is a control entity with a uniquely defined starting delimiter.

e ring efficiency
b accompanied

set of
signaling rate, or

separation. The semantics and protocol of the HSRB arg'designed to be independent of the

very
n and recovery
jon. Redundant
ingle media
ithout loss of
e configured in

own in Figure
nsmitting on

ng 0 and Ring 1
ludes the fault,

initialized using
ction of certain
The

reconfigurg

tien process accomplishes the following:

a. Determines the ring configuration that shall include the maximum number of participating stations

consistent,

where possible, with the maintenance of static redundancy
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Ring0

Ring
Interface
Module

-Station

Interface
Unit

—i

Host

Ringt

Ring
Interface
Module

FIGURE 3.1.13<1"- Station With Loop Back

; e g .
] Station Faults Station
(inloopback) . — {in ioopback)
h- e s e e ans e c—— -
Station Station

e e woe el omo wn ame o

FIGURE 3.1.13-2 - Loop Back Excluding A Fault
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3.1.14

3.1.15

3.1.16

3.2 Operaticnal R

3.21

322

323

324

325

(Continued)

b. Establishes the master station

The master station inserts a Token buffer to provide Token storage in systems consisting of a small
number of stations. The master station transmits the initial Token after the ring is configured. All
stations must be capable of performing the master function.

Synchronization: Each link on the ring is clocked using an independent clock in each transmitter. The
receiver clock in each station is locked to transitions in its incoming waveform. An elastic buffer is
placed between the receiver and the transmitter in each station to accommodate differences in

receiver an

Dual Ring

reconfigurg
which all m
a messagel
ring other t

A dual ring
segment sh
segment is
messages

Serial Trans

etc.) shall bg placed on a single transmission medium.

Word Length: The HSRB shalliihcorporate a word length of 16 information data bits.

Message Le

Electrical Isg

d transmitter clock frequencies.
HSRB: A dual ring HSRB, in a failure-free mode, consists of two complete
tion the Master station selects one of the rings to be the Active ring. This |
essages are transmitted. The other ring is the Inactive ring. A station initia
transmits the message on both the Active and Inactive ring "All messages)
nan Beacon frames are ignored.

HSRB in a loop back mode shall form a ring consisting of two segments. |

the counter rotating position. The RIMs which form the Repeater segment
Feceived, but shall not copy them.

Equirements:

mission: The HSRB is a serial data transfer system. All information (data, ¢

ngth: The\HSRB shall allow for a message length from 1 to 4096 data wor

lation: Except for electrical wire shields, there shall not be a direct connec

nnnnnnnnn

rings. During

5 the ring over
ing or repeating
on the Inactive

he Active ring

all operate in the same manner as an Activesipg in a failure-free HSRB. The Repeater ring

shall repeat any

ock, addresses,

As.

tion (that is cne

capable of

P wiT =W S arng b ol ottt e o
TT =L T Tty [Ty ST St Ty o

_ylllg

he HSRB.

Self-Test: A station shall guarantee its health, on a neninterrupting basis, before joining a ring. Having

joined a ring

. the station shall perform according to the protocols defined in 3.5.
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3.3 Performance Requirements:

3.3.1 Station Delay: The delay of a slave station, not including transmitter and receiver delay, shall not exceed
6 bit times at the signalling bit rate as measured between a ring input and a corresponding ring output
when its elastic buffer is in the initialized state. A station acting as the master station shall insert an
additional delay of 40 bit times at the signaling bit rate.

3.4 Semantics:

3.4.1 Entities: The set of entities within the semantics shall consist of data bits, symbols, code bits, and
signaling bits. The relationship between them is as shown in Figure 3.4.1-1.

Signaling bits shall be defined as NRZI bits. Signaling. bits shall be generated from 5-bit symbols or

from code blts. Fields consisting of code bits shall include bits preassigned to logic 149 ensure that the

number of bjt times between transitions is a maximum of three.

Data Bits | 48-58
™ Encoding

Symbols

Code Bits

:

FIGURE 3.4.1-1 - Signaling-And Code Bits

Physical

o[ NRZI Medium

Encoding [g; haling

Jits

me

3.4.2 Symbols: A pymbol shall be defined as an encoded group of four data bits and shall be|the basic unit for

data transfgr. The symbol set shall be as defined in Table 3.4.2-1.

TABLE64.2-1 - Symbol Coding

Symbol Code Group Assignment
0 1410 Data Symbol '0000’ Binary
1 01001 Data Symbol '0001’ Binary
2 10100 Data Symbol '0010’ Binary
3 10101 Data Symbol '0011’ Binary
4 01010 Data Symbol ‘0100’ Binary
5 01011 Data Symbol ‘0101’ Binary
6 01110 Data Symbol '0110’ Binary
7 01111 Data Symbol '0111’ Binary
8 10010 Data Symbol 1000’ Binary
9 10011 Data Symbol ‘0001’ Binary
A 10110 Data Symbol 1010’ BinaryAlso used with a preceding
'J" symbol as the Message Frame Starting Delimiter.
B 10111 Data Symbol 1011’ Binary
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TABLE 3.4.2-1 (Continued)
Symbaol Code Group Assignment
C 11010 Data Symbol *1100" Binary
D 11011 Data Symbol "1101’ Binary
E 11100 Data Symbol "1110" Binary
F 11101 Data Symbol *1111" Binary
I 11111 IDLE: No information currently being transmitted
J 11000 Used for Token, Message Frame and Beacon Frame
Starting Delimiters
K 10001 Used for Token and Beacon Frame Starting Delimiters
Q 00000 QUIET: No signal being transmitted
T oot TERMINATE Endimg Detimiterfor TokKem, Message Frame ]
and Beacon Frame
S 11001 Never transmitted as a symbol but may occur in a Token
or Frame Status
v 00001
v 00010 INVALID These symbols shall not be used as they
v 00100 violate consecutive code-bit zeros, duty cycle or
v 01000 prevent unique starting delimiter patterns
v 10000
v 00011
v 00101
v 00110
v 00111
v 01100
3.4.3 Protocol Dafa Units: Three Protocol Data Units (PDUS) shall be used: Token frames, Mlessage frames
and Beacon|frames (Figure 3.4.3-1). The order ofiransmission on the medium shall belas shown in the
corresponding diagram with the left-most field.first.
3.4.3.1 Token Frame: The Token frame shall-ba'the means by which the right to transmit (ag opposed to the

process of repeating) is transferred frem one station to another. A Free Token frame
as a free Token) may be converted to a Claimed Token subframe (also referred to a
Token) by|a station having a message to transmit, according to the protocol defined

Conversion of a Free Token frame to a Claimed Token subframe is achieved by moq
Control Figld and deletian\af the Token Ending Delimiter. The Claimed Token subfran

of the Megsage frame\/Fhe Free Token frame shall consist of the Token Starting Del
Control figld, and the_Token Ending Delimiter field.

(also referred to
E a Claimed

n 3.5.

ification of the
e becomes part
miter field, the

TSD CON

ITED

TSD Token Starting Delimiter: 2 symbols

CON Control: 20 code hits

TED Token Ending Delimiter: 1 symbol
Note: TED is removed by the transmitting station in a Claimed Token
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TOKEN TOKEN
STARTING CONTROL ENDING
DELIMITRR DELIMITZR
(TS {CoN)
PRIORITY TOKEN STATUS SHORT-MESSAGE COUNT TOKEN STATUS RESERVATION
1 2

L= = [ =[F = [ =T+ [ =T

Token Frame

- MEISAGE | FRAME {IOTER

INTER MESSAGE PRIORITY wOoRD | sENmING | ADDRESS | CLORAL | DeSTIMATION [\MESSAGE |mrom . §INFOR

30 { con |TRAME PRAME AND COUNT | ADDRESS| CONTROL | ADDRESS | ADNRESS CONTROL | MATION | MATION ;:m:; STATUS :lkll
ADJUST- STARTING RETRY FRAME ‘l'“K‘All .Nlll'l'- ]
MENT DEUMITER | STATUS CHECK CK _ =R T

MESSAGE MESSAGE MESSAGE |INFORMATION|MESSAGE |MESSACE MESSAGE |INFORMATION
CONTROL ACKNOWLEDGE | RECEIVED | ERROR CONTROL  |ACKNOWLEDGE | RECEIVED |ERROR
ERROR 1 1 DETECTED  |ERROR 2 2 DETECTED 2
DETECTED 1 ] DETECTED 2

11131 ]MCEDL {ACK] 1|rcvpl 1YEDL | 1 MCED2 ACR2| 1 1ED2

Message Frame

SEACON FRAMS seACon HIGHEST RNOWW rRANE rRANE
sTARTING conTROL ADDRESS couwr CHECK SSQUENCE | ENDIRG DELIMITER
DELMTTER

Beacon Frame

FIGURE 3.4.3-1 - Protocol Data Units
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3.4.3.2 Message Frame: The Message frame shall be used to transmit data. The Message frame shall consist
of the Token frame claimed by the station with its TED field removed followed by the Interframe
Adjustment field, the Message Frame Starting Delimiter field, the Priority and Retry Status field, the
Word Count field, the Sending Address field, the Address Control field, the Global Address field, the
Destination Address field, the Message Control Frame Check Sequence field, the Informaticn field,
the Information Frame Check Sequence field, the Message Frame Ending Delimiter field, the Frame
Status field, and the Adjustment field.

Claimed
[-------- Token---------- | --- MCFCS Coverage ---
sub-frame
TSD CON IFA | MFSD | PRS WC SA AC GA DA | MCFCS
|---- IFCS LCoverage |
INFO IFCS MFED FS IFA
TSD Token Starting Delimiter: 2 symbols Claimed Token
CON Control: 20 code bits j subframe
IFA Interframe Adjustment
MFSD Message Frame Starting Delimmiter: 2 symbols
PRS Priority and Retry Status: T-symbol
WC \VWord Count: 3 symbels
SA Sending Address-2-symbols
AC Address Control -1 symbol
GA Global Addfess: 1 symbol
DA Destination’Address: 4, 8, 12, or 16 symbols
MCFCS [Message Control FCS: 4 symbols
INFO Information: 4-16384 symbols (exclusive of Adjustment sub-
fietdsHrrutiptesef4-symbels
IFCS Information FCS: 4 symbols
MFED Message Frame Ending Delimiter: 1 symbol
Fs Frame Status: 15 code bits
IFA Interframe Adjustment
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3.4.3.3 Beacon Frame: The Beacon frame shall be used to transmit control information during system start up
and reconfiguration. The Beacon frame shall consist of the Beacon Frame Starting Delimiter field, the
Beacon Control field, the Highest Known Address field, the Station Count field, the Beacon Frame
Check Sequence field, and the Beacon Frame Ending Delimiter field.
[--- BFCS Coverage---- -

BFSD BCON HKA SC BFSC BFED

BFSD Beacon Frame Starting Delimiter: 2 symbols
BCON Beacon Control: 1 symbol

HKA HIghest RIoOWn AJdress. 2 Symbols
SC Station Count: 2 symbols
BFCS Beacon Frame Check Seguence: 4 symbols

BFED Beacon Frame Ending Delimiter: 1 symbol

3.4.4 Fields: The flelds contained within the PDUs shall be in accordance with e corresponding definitions in
3.4.411t0 3.4.422 The order of transmission on the medium shall be asshown in the porresponding
diagram with the left-most symbol and the left-most code bit first.

3.4.41 Token Stafting Delimiter (TSD) Field: The TSD field shall indicate the starting boundary of a Token.
The TSD ghall consist of a J symbol followed by a K symbol.

J K
J:J symbol
K. Ksympol

This sequgnce shall be recognized as the TSD regardless of any sequence of bits preceding it.
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3.4.42 Control (CON) Field: The CON field shall consist of the Pricrity (PR) subfield, the Token Status 1
(TS1) subfield, the Short Message Count (SMC) subfield, the Token Status 2 (TS2) subfield, and the
Reservation (RES) subfield.

PR T81 SMC 182 RES
PR Priority: 5 code bits
TS1 Token Status 1: 2 code bits
SMC  Short Message Count: 6 code bits
TS2  TdRenm Stats 2. 2 code bits
RES Raservation: 5 code bits
3.4.421 PR Subfleld: The PR subfield shall indicate the priority level of a Token. ThePR su
consist af code bits as follows:
1 Ps P, 1 P
P>  Prlority bit 2 {most significant)
P,  Prlority bit 1
Pq  Prlority bit O {least significant)
The PR yalue 0 shall indicate the highest priority and the PR value 7 shall indicate
priority.
3.4.4.2.2 TS1 Subfield: The TS1 subfieldshall indicate the status of the Token. The TS1 subf

of code bits as follows:

bfield shall

the lowest

eld shall consist

alie
I I

0 shall indicate Claimed Token
1 shall indicate free Token
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3.4.423 SMC Subfield: The SMC subfield shall indicate the number of consecutive short messages,
excluding the Message frame following the Claimed Token subframe, that have been transmitted
without an intervening Free Token frame. The SMC subfield shall consist of code bits as follows:

34424

34425

Si 1

S

S1

So

S;  8SMC bit 3 (most significant)

S, SMChbit2

Sy SMC bit 1

Sg  SMC bit 0 (least significant)

The SMC value 0 shall indicate the lowest count and the SMC value 15 shallindicg
count.

TS2 Subfield: The TS2 subfield shall indicate the Status of the TokenJThe TS2 subf

of code bits as follows:

T> = | 0shall indicate Claimed Token

T2 = 1shall indicate Free Token

RES Subfield: The RES subfield shall indicate the highest reservation made by a g

pending [Message Frame. The RES subfield shall consist of code bits as follows:
Rp 1 R4 1 Rg

R2  Rgseryvation bit 2 (most significant)

R1  Reservation it 1

RO  Reservation bit O (least significant)

te the highest

eld shall consist

tation with a

The RES value O shall indicate the highest priority and the RES value 7 shall indicate the lowest
priority.
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3.4.43 Token Ending Delimiter (TED) Field: The TED field shall indicate the ending boundary of a Token
frame. The TED shall consist of a T symbol.

T. Terminate Symbol

3.4.4.4 |Interframe Adjustment Field (IFA): The IFA field as transmitted shall consist of six IDLE symbaols. The
IFA field may be adjusted in length by any station to allow elastic buffer initialization.

I IsymHol

3.4.45 Message frame Starting Delimiter (MFSD) Field: The MFSDO¥ield shall indicate the sfarting boundary
of a Message frame. The MFSD shall consist of the J symbol followed by the A symbol.

J A
J. Jsympol
A A symppol

3.4.46 Priority anfl Retry Status (PRS)Field: The PRS field shall consist of the Message Priprity (PRM)
subfield and the Retry Status’Indicator (RSI) subfield.

PRM RSI

PRM Message Priority: 3 data bits
RS Retry Status Indicator: 1 data bit
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3.4.461 PRM Subfield: The PRM subfield shall indicate the pricrity level of the message. The PRM subfield

shall consist of data bits as follows:

PMs

PM,

PMg

PM» Priority bit 2 (most significant)

PM,  Priority hit 1

PMg Priority bit O (least significant)

The PRN value O shall indicate the highest pricrity, and the PRM value 7 shall ingi

priority.

3.4.46.2 RSI Subfield: The RSI subfield shall indicate the Message frame retry status. The R
consist gf data bits as follows:

RSI| = 0 ghall indicate that the Message Frame is.not a retry
RSI = 1 ghall indicate that the Message Frame.s’a retry

3.4.47 Word Coupt (WC) Field: The WC field shall indicate the number of words in the Infor
(INFO) of p Message frame (exclusive.of Adjustment subfields). The number of word
the WC fidld shall be not less than 1 @and no more than 4096. The WC field shall consij

follows:

WC,

WC,

WC1 Word Count bit 11 (most significant)

ate the lowest

Sl subfield shall

mation Field
s indicated by
st of data bits as

WCqy WeordCeuntbit O-feast significant)

WC= 1 shall indicate 1 word

WC = 4095 shall indicate 4095 words
WC= 0 shall indicate 4096 words
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SAE

3.4.48 Sending Address (SA) Field: The SA field shall identify the station criginating the Message frame. The
SA field shall consist of data bits as follows:

0 SAg - SAg

Sending Address bit 6 (most significant)

SAg
Sending Address bit 0 (least significant)

SAg
3.4.49 Address Control (AC) Field: The AC field shall consist of the Logical-Physical (LP) subfield and the
Address Word Count (AWC) subfield.

LP AWC

3.4.491 LP Subfield: The LP subfield shall indicate the mode of addressing. The LP subfieldl shall consist of
data bits|as follows:

D shall indicate Physical Address Mode

LP =
shall indicate Logical Address Mode

LP

bfield: The AWC subfield shall indicate the number of logical address words transmitted.

3.4.492 AWC Su
L subfield shall cansist of data bits as follows:

The AW

AW, AW,
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3.4.492 (Continued):

AW,  Address Word Count bit 1 (most significant bit)
AW,  Address Word Count bit O (least significant bit)

AWC = 0 shall indicate 28 logical address space
AWC = 1 shall indicate 232 logical address space
AWC = 2 shall indicate 248 logical address space
AWC = 3 shall indicate 254 logical address space

In Physical Address Mode, the value AWC = 0 shall be transmitted.

3.4.4.10 Global A
is intends
(GAP) sU
Logical {

344101 GAPS

dress (GA) Field: The GA field shall indicate the ring or rings for which the
bd. In the Physical Address Mode the GA field shall consist of the Glabal A
bfield and in the Logical Address Mode the GA field shall consist of the Gl
SAL) subfield.

Ibfield: The GAP subfield shall identify the ring number for Which the Mess

intended. The GAP subfield shall consist of data bits as follows:
BA 0 GP4 GPg
BA Bridge Access bit

GP, G
GPo G

BA =
BA=1
BA =

lobal Address Physical Bit 1 (mostsignificant)
lobal Address Physical Bit O:(least significant)

, GP = 0 shall indicatertransmission on ring of originating station
, GP = n shall indicate-transmission on destination ring n
, GP = 0 is invalid and shall not be transmitted

3.4.410.2 GAL Subfield: TheGAL subfield shall identify the ring or rings for which the Mess

intende

d. The GAL subfield shall consist of data bits as follows:

Message frame
ddress Physical
pbal Address

age frame is

age frame is
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3.4.410.2 (Continued)

GL; Global Address Logical Bit 3
GL, Global Address Logical Bit 2
GL, Global Address Logical Bit 1
GLg Global Address Logical Bit O

Gl
GL,

1 shall indicate that the Message frame is intended for ring n
0 shall indicate that the Message frame is not intended for ring n

3.4.4.11 Destination Address (DA) Field: The DA field shall identify the ring station or stations for which the
Message frame is intended. In the Physical Address Mode, the DA field shall consist of the
Destinatij)n Address Physical (DAP) subfield and in the Logical Address Mode the DA field shall
consist of the Destination Address Logical (DAL) subfield.

3.4.4.11.1 DAP Slibfield: The DAP subfield shall identify the ring station for which the Messgge frame is
intended. The DAP subfield shall consist of data bits as follows:

Db 45 - DPy DPg - DP,

DP4s | Physical Address Bit 6 (most significant)
DPg Physical Address Bit O (least significant)

DPg Sub-Address Bit 8 (most sigqificant)
DPg Sub-Address Bit 0 (leastisignificant)

3.4.411.2 DAL Sdbfield: The DAL subfield shall indicate the ring station or stations for which the Message
frame ig intended. The DAl subfield shall consist of data bits as follows:

DLa - Dlawc, DL(awc-1),5 - DL awc-1),
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3.4.4112 (Continued)

D'—ch15 Destination Address logical (most significant word, most significant bit)
D'—cho Destination Address Logical (most significant word, least significant bit)
DL(AWC_1)15 Destination Address Logical (second most significant word, most significant bit)

DL(AWC_1)0 Destination Address Logical (second most significant word, least significant bit)

DLO15 Destination Address Logical (least significant word, most significant bit)

DLO0 Destination Address Logical (least significant word, least significant bit)

A station that is capable of receiving a logical address of no more than Mwords spall recognize

addresges of M words or less but shall not recognize a logical address offmore than M words. If a
logical address of less than M words is received, the words received.shall be treated as the least
significgnt bits of the address.

The logjical address zero is reserved and shall be used for bfoadcast.
3.4.412 Message Control Frame Check Sequence (MCFCS) Field,"The MCFCS field shall gover the PRS

field, the WC field, the SA field, the AC field, the GA field, the DA field and the MCF[CS field in
accordangce with the following generator polynomial;

G(X) = X8+ XM+ X3 + 1

The initia) remainder shall be preset to FEFFH. The 1's complement of the remaindgr of the division
of the fields covered by the generaterpalynomial G(X) shall be transmitted as the MCFCS.

The MCHCES field shall consist.of\data bits as follows:

MCFdS;s | - {2~ MCFCS,

MCFCS,| ““Message Control Frame Check Sequence Bit 15 (most significant bit)
MCFCSg Message Control Frame Check Sequence Bit O (least significant bit)
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3.4.413 Information (INFO) Field: The INFO field shall contain the data to be transmitted in the Message
Frame. The INFO field shall consist of Information Word (IW) subfields and Adjustment (ADJ)

subfields.

Wiy

Wn.256

ADJ

W

Information Word N

256th Transmitted Information Word

Information VWord 0

Number of Information Words Transmitted

3.4.4.13.1 W Subfield: The IV subfield shall contain 16 Information Bits. The IV subkfield shall consist of data
bits as {ollows:

5 1Bg

IB1s
B,

3.4.413.2 ADJ SUbfield: The ADJ subfield shall be transmitted within the Information (INFO)
of 256 W subfields. An ADJ subfield shall'not be inserted after a block of 256 wor
Information words follow. The ADJ subfield may be adjusted in length by any statio
itialization. The ADJ subfield as transmitted shall consist of six | symbols f

buffer in

Information Bit 15 (most significant)

Information Bit O (least significant)

symbol followed by the A symbol.

. Is

j |
T

J: J symbol
A Asymbol

field at intervals

ds if no further
n to allow elastic
ollowed by the J
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3.4.414 Information Frame Check Sequence (IFCS) Field: The IFCS field shall cover the INFO field
(excluding the adjustment subfields) and the IFCS field in accordance with the following generator
polynomial:

G(X) = X8+ X12+ X3 + 1

The initial remainder shall be preset to FFFFH. The 1's complement of the remainder of the division
of the fields covered by the generator polynomial G(X) shall be transmitted as the IFCS.

The IFCS field shall consist of data bits as follows:

IFCq:s - IFCS,

IFCS45 Information Frame Check Sequence Bit 15 (most significant bit)
IFCSy Information Frame Check Sequence Bit O (least significant it)

3.4.415 Message Frame Ending Delimiter (MFED) Field: The MFED figldvshall indicate the ¢nding boundary
of the INFO field. The MFED shall consist of a T symbol

T: [ erminate symbol

3.4.416 Frame Sfatus (FS) Field: The FS field shall consist of the Message Control Error Degtected 1
(MCED1) subfield, the Message-Acknowledged 1 (ACK1) subfield, the Message Regceived 1
(RCVD1)|subfield, the Information Error Detected 1 (IED1) subfield, the Message Cpntrol Error
Detected|2 (MCED2) subfield, the Message Acknowledged 2 (ACK2) subfield, the Message
Received 2 (RCVD2)subfield and the Information Error Detected 2 (IED2) subfield.

MCED1 ACKA1 RCVD1 IEDA MCED1 ACK2 RCVD2 [ED2
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3.4.416 (Continued)

MCED1
ACK1
RCVD1
[ED1
MCED?2
ACK2
RCVD2
[ED2

Message Control Error Detected 1: 4 code bits
Message Acknowledged 1: 1 code bit
Message Received 1: 2 code bits

Information Error Detected 1: 2 code bits
Message Control Error Detected 2: 1 code bit
Message Acknowledged 2: 2 code bits
Message Received 2: 2 code bits

Information Error Detected 2: 1 code bit

3.4.416.1 MCED1 Subfield: The MCED1 subfield shall indicate any disparity between the received and
calculated values of the MCFCS. The MCED1 subfield shall consist of code bits as follows:

1 1 MCED

MCED
MCED

0 shall indicate no error detected
1 shall indicate error detected

3.4.4162 ACK1 $ubfield: The ACK1 subfield shall indicate that-a message has been receivied without error
and mafe available to the Host. The ACK1 subfieldshall consist of code bits as fqllows:

ACK =
ACK =

0 shall indicate negative acknowledgement
1 shall indicate @cknowledgement

3.4.416.3 RCVD1 Subfield: The.RCVD1 subfield shall indicate that a station has received a|message

containin

g its addréss: The RCVD1 subfield shall consist of code bits as follows:

RCVD

RCVD =
RCVD =

0 shall indicate not received
1 shall indicate received
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3.4.416.4 |ED1 Subfield: The IED1 subfield shall indicate any disparity between the received and calculated
values of the IFCS. The |[ED1 subfield shall consist of code bits as follows:

IED 1
IED = 0 shall indicate no error detected
IED = 1 shall indicate error detected

3.4.4165 MCED2 Subfield: The MCED?2 subfield shall indicate any disparity between the received and

calculated valtues of the MCFCS. The MCEDZ subfierd shalt consist of code bits ak follows:

MEED

MCED

0 shall indicate no error detected
MCED 1

= shall indicate error detected
3.4.4166 ACK?2 $ubfield: The ACK2Z subfield shall indicate that@ message has been receivied without error

and mafe available to the Host. The ACK?2 subfield'shall consist of code bits as fgllows:

ACK = 0 shall indicate megative acknowledgement
ACK = 1 shall indicate acknowledgement
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3.4.4167 RCVD2 Subfield: The RCVD2 subfield shall indicate that a station has received a message
containing its address. The RCVD2 subfield shall consist of code bits as follows:

RCVD 1

RCVD = 0 shall indicate not received
RCVD = 1 shall indicate received

3.4.416.8 |ED2 Subfield: The IED2 subfield shall indicate any disparity between the received and calculated
values ¢TtHe IFCS. The IEDZ subfield shalt consist of code DIts as Tollows,

IED = 0 shall indicate no error detected
IED = 1 shall indicate error detected

3.4.417 Beacon Frame Starting Delimiter (BFSD) Field: The BESD field shall indicate the starting boundary
of a Beagon frame. The BFSD shall consist of the K symbol followed by the J symbgl:

K K g$ymbol
J J gymbol
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3.4.418 Beacon Control (BCON) Field: The BCON field shall consist of the Beacon Type (BT) subfield and
the Beacon Path Indicator (BPI) subfield:

BT BPI

BT Beacon Type: 3 data bits
BPI Beacon Path Indicator: 1 data bit

3.4.418.1 BT Subfield: The BT subfield shall indicate the type of Beacon transmitted. The BT subfield shall
consist of data bits as follows:

BT, BT, BT,

BT = Of shall indicate Warm Start

BT = 1| shall indicate Warm Recover

BT = 2| shall indicate Restart

BT = 3| shall indicate Vie

BT = 4| shall indicate Configure Ring O

BT = 5| shall indicate Configure Ring 1

BT = 6| shall indicate Configure Loop Back
BT = 7| shall be reserved

3.4.4.18.2 BPISubfield: The BPI subfield shall indicate the route by which the Highest Known Address (HKA)
data hap reached the receiving statisn. The BPI subfield shall consist of data bits gs follows:

BPI = 0 shallindicate that the HKA data path has included both Ring 0 and Ring 1 links
BPI = 1 shabkindicate that the HKA data path was exclusively on Ring O or exclus|vely on Ring 1
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3.4.419 HKA Field: The HKA field shall indicate the highest station address known by the station transmitting
the Beacon frame. The HKA field shall consist of data bits as follows:

0 HKAg - HKAg

HKAg Highest Known Address Bit 6 (most significant)
HKAg Highest Known Address Bit O (least significant)

3.4.420 Station Count (SC) Field: The SC field shall indicate the number of stations included in a complete
ring. The|SC field shall consist of data bits as follows:

0 SCs - SCq

SCg  Station Count Bit 6 (most significant bit)
SCqy  Station Count Bit 0 (least significant bit)

3.4.421 Beacon frame Check Sequence (BFCS) Field: The BFCS field shall cover the BCON field, the HKA
field, the BC field and the BFCS field in accordancewith the following generator polynomial:

G(X) = X0 exT2 4 X5+ 1

The initial remainder shall be preset to\FFFFH. The 1's complement of the division gf the fields
covered by the generator polynomialG(X) shall be transmitted as the BFCS.

The BFCE field shall consist@f data hits as follows:

BFCS{s £ BFCS,

BFCS;5 Beacon Frame Check Sequence BIt 1o (most significant)
BFCS, Beacon Frame Check Sequence Bit 0 (least significant)
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3.4.4.22 Beacon Frame Ending Delimiter (BFED) Field: The BFED field shall indicate the ending boundary of
a Beacon frame. The BFED field shall consist of the T symbol:

3.5

3.51

T. Terminate symbol

Protocols:

The RIU shall
are an operati
have precede

Protocol State Definitions: The portion of the RIU concerned with a single ring’shall op
vith 3.5.1.1 to 3.5.1.10 and the state diagram in Figure 3.5.11. The state
counter rotating rings shall operate in synchronismin statés S1 and S2. The
in accordance with state S5 while the other operates.in accordance with ¢

accordance
each pair of
shall operate
S4.

operate In accordance with the state machine defined In 3.5.1. Paragrapn
onal description of the protocol. In cases of discrepancy, the state machin
hce.

5 3.5.21t03.5.15
b definition shall

brate in
machines for
reafter, one ring
ither state S3 or

b

FIGURE 3.5.1-1 - Primary States
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3511 81 Unconnected: The Unconnected state shall be entered upon power removal from the RIU or

Reset command from the Host. Both state machines of the counter rotating ring pair (if present) shall

enter and execute all actions in this state in synchronism. State transitions shall occur as follows:

S (1,2a). Operational Station Detected - A transition to state S2 shall occur if the presence of an
operational station is detected. An indication of this transition shall be given to the state
machine defining the operation of the counter rotating ring (if present).

S (1,2b): Operational Station, Other Side - A transition to state S2 shall occur if the state machine
defining the operation of the counter rotating ring transitions to S2 due to detection of an
operational station.

3.51.2 S2: Reconfiguration: The Reconfiguration state shall be entered to connect the stations on the ring to

form the faximum ring configurable. Both state machines of the counter rotating ring

shall ents
follows:

S (2,1a)
S (2,1b);

S (2,2):

S (2,3):

S (2.4).

S (2,5a);

r and execute all actions in this state in synchronism. State transitions/sha

Loss Of Power - A transition to state S1 shall occur if the powenis remove

reconfiguration if the RIU cannot configure as parbof a ring system due to

present) shall execute this transition in synehronism.

recenfiguration if the RIU configures as part of a ring system and this is th
The state machine defining the pperation of the counter rotating ring shall
the S (2,5) transitions.

Reconfigured Repeater Ring - A transition to state S4 shall occur atthe e
reconfiguration if the.RIUJ configures as part of a ring system and this is th
The state machine defining the operation of the counter rotating ring shall
the S (2,5) transitions.

Reconfigured Active Ring Master - A transition to state S5 shall occour aftg
Token ifthe RIU is determined to be the Master Station and this is the Act
station-shall remain as the Master Station until a subsequent reconfigurati

execute either transition o2, 3) or transition >(Z2,4).

Reset By Host - A transition to state S1 shall occur if thedHost resets the R

pair (if present)

Il occur as

d from the RIU.

U

Reconfigured Not Connected - A transition to state S2 shall occur at the gnd of
insufficient

connectivity to operational stations. Both statemachines of the counter rofating ring pair (if

Reconfigured Inactive Ring - A transition to state 83 shall occur at the end of
b |[nactive ring.
execute one of

nd of
e Repeater ring.
execute one of

rissuing a free
ve ring. This

bn takes place.
The 'state machine defining the operation of the counter rotating ring (if present) shall
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3512

(Continued)

S (2,5b): Reconfigured Active Ring Slave - A transition to state 85 shall occur at the end of
reconfiguration if the RIU is determined to be a Slave station and this is the Active ring. The
state machine defining the operation of the counter rotating ring (if present) shall execute

either transition S(2,3) or transition 5(2,4).

3.5.1.3 &3: Inactive Ring: The Inactive ring state shall be entered when the state machine defining the
operation of the counter rotating ring is in the Active Ring state ($5) and the station is not in the middle

of a looped back ring. State transitions shall occur as follows:

3514

S (3,1a): Loss Of Power - A transition to state S1 shall occur if the power is removed from the RIU.

S (3,1b): K

S (3,2a): F

system to

S (3,2b):

S (3,2¢0):

L

S
S
G

reconfigure.
cacon Received - A transition to state 82 shall occur upon eception of a

peration of the Active ring to also enter S2.

eset by Host - A transition to state S1 shall occur if the Host resets the RIU.

estart Reconfiguration - A transition to state S2 shall occur if the Host commmands the ring

B alid Restart
Beacon on the Inactive ring input. This transition shall cause the state machjne defining the
0

ne State Change - A transition to state 52 shall@ceur if the line state of the Inactive ring
nput changes. A line state change is defined as’a change from a valid signal to an invalid
ignal or from an invalid signal to a valid signal A valid signal is defined as gn input signal of
yfficient integrity (e.g., power level, signalito noise, clock tolerance, etc.) for which the RIU
N become synchronized. This transition’shall cause the state machine defining the
operation of the Active ring to also enter S2.

S (3,2d): Active Ring Indication - A trangition to state 82 shall occur if the state machine defining the

54 Repegter Ring: The Repeatérring state shall be entered when the state maching
operation gn the counter rotating ring is in the Active ring state (85) and the station ig|
a looped bgck ring. State transitions shall occur as follows:

S (4,1a):

S (4,1b);

S (4,2a). Restart Reconfiguration - A transition 1o state S2 shall occur if the Host co

operation of the Active ring indicates a transition to state S2.

system to reconfigure.

Reset By Host - A transition to state $1 shall occur if the Host resets the RJU.

defining the
in the middle of

| oss Of Power - A transition to state §1 shall occur if the power is removed from the RIU.

mmands the ring
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3514

3515

3516

(Continued

).

S (4,2b); Beacon Received - A transition to state S2 shall occur upon reception of a valid Restart
Beacon on the Repeater ring input. This transition shall cause the state machine defining
the operation of the Active ring to also enter S2.

S (4,2¢): Line State Change - A transition to state 82 shall occur if the line state of the Repeater ring
input changes. This transition shall cause the state machine defining the operation of the
Active ring to also enter S2.

S (4,2d): Active Ring Indication - A transition to state 82 shall occur if the state machine defining the

o]

peration of the counter rotating ring indicates a transition to state S2.

S5 Active

which data
present) sh
occur as fdl

S5 1a) L
S (5,1b): R

S (5,2a); R
S

S(5,2b): B

jus)

o]

S (5, 2c) Li

=

¢

S (5,2d): O
d

S (52e): N
fa

Uncon nec‘ed State Substates: Operation in the Unconnected state shall be inaccord

Ring: The Active ring state shall be entered when the ring has been design

pbss Of Power - A transition to state S1 shall occur if the power is removed
eset By Host - A transition to state S1 shall occur if the\Host resets the RI
estart Reconfiguration - A transition to state S2 shall occour if the Host com
eacon Received - A transition to state S2'shall occur upon reception of a

cacon on the Active ring input. This transition shall cause the state machin
beration of the counter rotating ring~(if present) to also enter S2.

changes. This transition shall cause the state machine defining the operatio

is to be received. The state machine defining the operation of the counter
all be in state S3 or state $4, depending on the ring configuration. State tr
lows:

stem to reconfigure.

he State Change - A transition\to state S2 shall occur if the line state of the
tating ring (if present) to also enter S2.

cunter Rotating Ring/Indication - A transition to state S2 shall occur if the 3
bfining the operation of the counter rotating ring indicates a transition to st3

o VWarm Recover Beacon - A transition to state S2 shall occur if the warm
ils.

.

ated the ring on
rotating ring (if

Ansitions shall

from the RIU.

mands the ring

alid Restart
e defining the

Active ring input
n of the counter

tate machine
te S2.

start protocol

ance with Figure

3.5.1.6-1.
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-g§——— A]l other substates
(S2.x - 85.x)

S2.4 S2.1

FIGURE 3.5.1.6-1 - Unconnected State Substates
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35161

3516.2

35163

S1.1: Unpowered: The Unpowered state shall be entered whenever power is not applied to the RIU.
Both state machines for the counter rotating ring pair (if present) shall enter and execute all actions
in this state in synchronism. The RIU shall be bypassed. State transitions shall occur as follows:

S (1.1,1.2):. Power Applied - A transition to state S1.2 shall occur when power is applied to the RIU.

S1.2: Powered: The Powered state shall be entered upon application of power to the RIU or RIU
reset by the Host. Both state machines for the counter rotating ring pair (if present) shall enter and
execute all actions in this state in synchronism. The RIU shall be bypassed. Self-test of the RIU shall
be carried out on entering this state and the self-test status made available to the Host. If the
self-test detects no faults, a transition to S1.4 shall occur. If the self-test detects faults, which effects
only one ring, that ring shall become Quiescent and the state machine defining operation of the fault

free ring

S(1.2.1.

S(1.2.1.

S(1.2.1.

S(1.2.1.

51.3: Qu
without fi
shall exe
shall occ

S(1.3.1.

Ehall operate as if the second ring does not exist. State transitions shall pg

RIU. Both state machines of the counter rotating pair (if presenty shall g
transition in synchronism.

). Reset By Host - A transition to state $1.2 shall occurif the Host resets
state machines of the counter rotating pair {if pregsent) shall execute thig
synchronism.

3): Self-Test Fail - A transition to state $1.3 shall occur if the RIU self-test

One or both state machines of the counter rotating pair (if present) shal
transition depending on the self-test fauit.

shall execute this transitioniin synchronism if both are fault free. If a fau
transition S (1.2,1.3).in.synchronism with this transition.

nding a fault. Ifhoth state machines for the counter rotating ring pair enter
cute all actigns in this state in synchronism. The RIU shall be bypassed. S

Ur as follows:

1). koss Of Power - A transition to state $1.1 shall occur if the poweris re
RIU.

one of the pair, the state machine defining the operation of that one shg

cur as follows:

1): Loss Of Power - A transition to state $1.1 shall occur if the power Is renoved from the

xecute this

the RIU. Both
transition in

detects a fault.
execute this

). Self-Test Pass - A transition tostate $1.4 shall occour if the RIU self-test completes
without detecting a fault. Both state machines of the counter rotating pajir (if present)

t is detected in
Il execute the

escent: The Quiescent state shall be entered upon failure of the RIU self-test to complete

this state, they
ate transitions

rlnoved from the
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35163 (Continu

ed)

S (1.3,1.2); Reset By Host - A transition to state $1.2 shall occur if the Host resets the RIU.

3.5.1.6.4 S1.4: Wait: The Wait state shall be entered upon completion of the RIU self-test with no faults
detected. If both state machines for the counter rotating ring pair enter this state they shall execute
all actions in this state in synchronism. The RIU shall apply power to the RIM (if required) and enable
the transmitter. It shall then wait until it is able to transmit a signal to a neighboring station. The wait
time is determined by the RIM employed. State transitions shall occur as follows:

S (1.41.1): Loss Of Power - A transition to state S1.1 shall occur if the power is removed from the

RIU.

S(1.41]

S (1.4.1.

35165 515 8y
another g
another g
execute 4

S(1.5,1.

S(1.51.1

S(1.5,2.

5(1.5,2.1

5): Wait Finished - A transition to state $1.5 shall be made once the\RIU h
enough to allow it to transmit a signal to the next station. The stations h
address shall be set to the station address.

nchronization: The synchronization state shall be entered to transmit IDLH
tation allowing it to synchronize and to attempt to-synchronize to the signa
tation. Both state machines for the counter rotating ring pair (if present) sh
Il actions in this state in synchronism. State transitions shall occur as follo

RIU.

a): Valid Signal Received(- A transition to state $2.1 shall occur if at least
symbols have beensent and a valid signal is received. This transition s
counter rotating gtate machine (if present) to also enter S2.1.

b): Signal On Counter Rotating Ring - A transition to state S2.1 shall occu
machinedefining the operation of the counter rotating ring indicates a ti
S2.1.

): Reset By Host - A transition to state $1.2 shall occur if the Host resets the RIU.

as waited long
ghest known

symbols to
| transmitted by
all enter and

S

). Loss Of Power - A transition to state §141 shall occur if the power is removed from the

). Reset By Host - A transition.to state S1.2 shall occur if the Host resets the RIU.

1024 IDLE
hall cause the

if the state
ansition to state
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3.5.1.7 Reconfiguration State Substates: Operation in the Reconfiguration state shall be in accordance with
Figure 3.5.1.7-1.

S1.1 St.2

S1.5
S3.1
S4.1

S3.1-85.10 S 1

S4.1

FIGURE 3.5.1.7-1 - Reconfiguration State Substates

35171 S2.1: RIconﬂguration Initialization: The Reconfiguration Initialization state shall bg entered upon
detection of a valid Restart Beacon, failure of the Warm Start protocol, change of input line state,
Host command, or indication-from the state machine defining the operation of the counter rotating
ring that|it has transitioned to this state. Both state machines for the counter rotating ring pair (if
present)[shall enter and-execute actions in this state in synchronism. On entering thjs state, the HKA
shall be get to the (Station address.

The Beaponsloop Timer (BLT) shall be reset and started. Two Restart Beacons, eagh followed by
four IDLE symbols, shall be issued on each output. Received Restart Beacons shall be ignored for
one Beacon Loop Time. State transitions shall occur as follows:

S(2.1,1.1): Loss Of Power - A transition to state S1.1 shall occur if the power is removed from the
RIU.

S(2.1,1.2): Reset By Host - A transition to state $1.2 shall occur if the Host resets the RIU.

S(2.1,2.2): Restart Beacons Sent - A transition shall be made to state S$2.2 after the Restart
Beacons have been sent.
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3.51.7.2 822:Vie The Vie state shall be entered after transmitting the Restart Beacon. It performs the
passing of station addresses to allow the Master Station to be determined. Both state machines for
the counter rotating ring pair (if present) shall enter and execute all actions in this state in
synchronism. A Vie Beacon shall be transmitted every 16 symbol times separated by IDLE symbols.
The fields of the Beacon shall take the current value of the HKA, BPI, and SC registers. On receiving
valid Vie Beacons, the HKA, BPI, and SC registers shall be updated. State transitions shall occur as

follows:

$(2.2,1.1);

$(2.2,1.2):

Loss Of Power - A transition to state $1.1 shall occur if the power is removed from the

RIU.

Reset By Host - A transition to state $1.2 shall occur if the Host resets

the RIU.

S(2.2,2.1

S(2.2,2.1

S(2.2,2.1

S(2.2,2.3

S5(2.2,2.3

S(2.2,2.3

a):

b):

aj.

b):

c):

- Neither Ring_[ntact - A transition to state 2.3 shall occur if two Beaco

Restart Beacon - A transition to state S2.1 shall occur if a Restart Bearl‘:on is received
and one Beacon Loop Time has elapsed since starting Reconfiguration.

No Master - A transition to state S2.1 shall occur if, after four-Beacon |
Configure Beacon has been received.

Both Rings Intact - A transition to state $2.3 shall bewhade: if one Bea

Lloop Times, no

con Loop Time

has elapsed, if a Vie Beacon is received with the HKA equal to this stafion address and

the BPI field set to’1’, and the state machine defining the operation of t
rotating ring (if present) indicates the same.

This Ring Intact - A transition to state S2:3 shall occur if two Beacon L
elapsed, and a Vie Beacon has beenYeceived with HKA equal to this 4
and the BPI field set to ’1’. An indication of this transition shall be sent
machine defining the operation-ef the counter rotating ring (if present).

Other Ring Intact - A transition to state 2.3 shall occur if two Beacon Lg
elapsed, and the statelmachine defining the operation cf the counter rq
indicated that it has received a Vie Beacon with HKA equal to this stati
the BPI field setto".

have elapsed, Vie Beacons have been received with HKA equal to this
and thHe' BPI field set to °0’ and the station HKA is equal to this station g
immediately prior to the elapse of two Beacon Loop Times.

he counter

bop Times have
tation address
[o the state

op Times have
tating ring has
pn address and

n Loop Times
ctation address
ddress
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3.51.7.2 (Continued):

S(2.2,2.4): Configure Beacon - A transition to state 82.4 shall occur if a Configure Beacon is
received: an indication of this transition shall be sent to the counter rotating ring (if
present). A transition to §2.4 shall alsc occur if the state machine defining the operation
of the counter rotating ring indicates it has received a Configure Beacon.

$(2.2,2.5). Bad Address - A transition to state §2.5 shall occur if no Vie Beacons have been received
with HKA greater than or equal to this station address within cne Beacon Loop Time.

3.5.1.7.3 S2.3: Master Configuration: The Master Configuration state shall be entered when this RIU is
determined to be the Master. Both state machines for the counter rotating ring pair (if present) shall
enter and execute all actions in this state in synchronism. The appropriate Configure Beacon shall be
sent indigating the configuration of the ring. This Configure Beacon shall be followed by IDLE
symbols for one Beacon Loop Time allowing all stations to switch to their repeater-paths. State
transitiong shall occur as follows:

S(2.3,1.1): Loss Of Power - A transition to state $1.1 shall occur if the pewer is rempved from the
RIU.

S(2.3,1.2): Reset By Host - A transition to state 51.2 shall ocounif the Host resets the RIU.

5(2.3,2.1p): Restart Beacon - A transition to state $2.1 shall occur if a Restart Beagon is received
and one Beacon Loop Time has elapsed singe the start of reconfiguratign.

S(2.3,2.1p): Line State Change - A transition to state $2.1 shall occur if the line statg changes from a
valid signal to an invalid signal or frgm’an invalid signal to a valid signal.

S(2.3,3.1): Reconfigured Inactive Ring - A transition to state 83.1 shall occur at the lend of
reconfiguration if the RIU cgnfigures as part of a ring system and this is {he inactive ring
or the inactive side at the end of a loop back ring. The state machine defining the
operation of the counrter.rotating ring shall execute the S(2.3,5.1) transitipn.

5(2.3,4.1). Reconfigure Repeater Ring - A transition to state §4.1 shall occur at thg end of
reconfiguration ifthe RIU configures as part of a ring system and this is tHe Repeater ring.
The statesmachine defining the operation of the counter rotating ring shgll execute the
5(2.3,5(1transition.
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35173

35174

(Continu

ed):

5(2.3,5.1). Reconfigured Active Ring - A transition to state $5.1 shall occur after this station issues a
free Token, if the RIU configures as part of a ring system and this is the Active ring. The
state machine defining the operation of the counter rotating ring (if present) shall execute

either transition S(2.3,3.1) or transition 5(2.3,4.1).

§2.4: Slave Configuration: The Slave Configuration state shall be entered upon receiving a
Configure Beacon during the Vie process. Both state machines for the counter rotating ring pair shall
enter and execute all actions in this state in synchronism. The Configure Beacon shall be

retransm

S(2.4,1.1

itted. State transitions shall occur as follows:

. Loss Of Power - A transition to state S1.1 shall occur if the power is removed from the

S(2.4,1.2):

S5(2.4,2.1

S(2.4,2

S(2.4,2.5):

S(2.4,3.1):

S(2.4,4.1):

RIU.
Reset By Host - A transition to state $1.2 shall occur if the Hostresets

a). Restart Beacon - A transition to state S2.1 shall occur if a Restart Bea
and one Beacon loop Time has elapsed since the startof reconfigura

b): Line State Change - A transition to state S2.1 shalheccur if the line sta
a valid signal to an invalid signal or from an invalid signal to a valid si

Reconfigured Not Connected - A transitionito state $2.5 shall cccur aft
is received if the Configure Beacon indicates that the RIU is unable to
system due to insufficient connectivity to operational neighbors. Thes

noted in Table 3.5.15-2 as transitiens' to S2. Both state machines for the
ring pair (if present) shall exeeute this transition in synchronism.

Inactive Ring - A transitionto state 83.1 shall occur if the Configure Be
that either a single ring is to be used or this station determines it is to
this is the Inactive ting. The state machine defining the operation of tha
ring shall execuigthe S(2.4,5.1) transition.

Repeater Ring - A transition to state S4.1 shall occur if the Configure B
that a looped ring is to be formed without loop back in the station and
Repeéater ring. The state machine defining the operation of the countg
shalPexecute the S(2.4,5.1) transition.

the RIU.

Con is received
ion.

te changes from
jnal.

er the first Token
connect to a ring
e conditions are

counter rotating

acon indicates
loop back, and
counter rotating

Beacon indicates
this is the
r rotating ring
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3.51.7.4 (Continued):

5(2.4,5.1). Active Ring - A transition to state S5.1 shall occur if this is to be the Active ring. The
state machine defining the operation of the counter rotating ring (if present) shall execute
either the $(2.4,3.1) transition or the S(2.4,4.1) transition.

3.5.1.7.5 82.5Reconfiguration Idle: The Reconfiguration Idle state shall be entered upon detection of
insufficient link connection. IDLE symbols shall be transmitted in order that the station should not
continue to restart a ring which it cannot join. Both state machines for the counter rotating ring pair (if
present) shall enter and execute all actions in the state in synchronism. State transitions shall occur
as follows:

S(2.5,1.1).  Loss of Power - A transition to state $1.1 shall occur if the power is removed from the
RIU.

5(2.5,1.2). Reset By Host - A transition to state $1.2 shall occur if the Hostresetg the RIU.

S(2.5,2.1g): Line State Change - A transition to state S2.1 shall occur ifthe line state of the input
changes from a valid signal to an invalid signal or from amnyinvalid signal to a valid signal.
This transition shall cause the counter rotating ringstate machine (if gresent) to also
enter S2.1.

5(2.5,2.1p); Restart Beacon - A transition to state $2.1 shall occur if a Restart Beagon is received.
3.5.1.8 Inactive Ring State Substates:

3.5.1.8.1 83.1:Inagtive: The Inactive state is entered when'the state machine defining the ogeration of the
counter rptating ring is in the Active ring state and the station is not in the middle of|a looped back
ring. Data received on the Active ring shall be retransmitted on the Inactive ring output. Data
received on the Inactive ring input shalknot be repeated but shall be monitored for Restart Beacons
and charges in line state only, other received signals being ignored. State transitions shall occur as
follows:

S(3.1,1.1): Loss of Power= A-transition to state $1.1 shall occur if the power is removed from the
RIU.

5(3.1,1.2): Reset by)Most - A transition to state 1.2 shall occur if the Host resets the RIU.

5(3.1,2.1a).{Restart Reconfiguration - A transition to state S2.1 shall occur if the Hpst commands
the ring system to reconfigure.
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3.5.1.81

(Continued):

S(3.1,2.1b): Beacon Received - A transition to state S2.1 shall occur upon reception of a valid

Restart Beacon on the input. This transition shall cause the state machine defining the
operation of the counter rotating ring to also enter §2.1.

5(3.1,2.1c): Line State Change - A transition to state S2.1 shall occur if the line state of the Inactive

ring input changes from a valid signal to an invalid signal or from an invalid signal to a
valid signal. This transition shall cause the counter rotating ring state machine (if
present) to also enter S2.1.

S(3.1,2.1d): Active Ring Indication - A transition to state $2.1 shall occur if the state machine

3.5.1.9 Repeater
35191 841 Re
Data recq

be monit
ignored.

S(4.1,1.1):

S(4.1,1.2):
S(4.1,2.1

S(4.1,2.1

S(4.1,2.1

S(4.1,2.1

Ring State Substates:

peater: The Repeater state is entered when the state machine dgfining the
counter rptating ring is in the Active ring state and the station is in the, middle of a Ig
ived on the repeater Ring input shall be retransmitted on the"Repeater ring
bred for Restart Beacons and changes in line state only,‘ether received sig
State transitions shall occur as follows:

. Restart Reconfiguration - A transition to state S2.1 shall occur if the H

. Beacon Received - A transition to state $2.1 shall occur upon receptig

. Line State Change-+"A transition to state S2.1 shall occur if the line sta

. Active Ring Indication - A transition to state S2.1 shall occur if the stat

Loss of Power - A transition to state $1.1 shalhoceur if the power is re
RIU.

Reset by Host - A transition to state $1.2'shall occur if the Host resets

the ring system to reconfigure.

Restart Beacon on the Repeater Ring input. The transition shall cause
machine defining the operation of the Active ring to also enter S2.1.

Repeater ring.input changes from a valid signal to an invalid signal. Thi
cause the state/machine defining the operation of the Active ring to alg|

defining)the operation of the Active ring indicates a transition to state 9

defining the operation of the Active ring indicates a transition to state S2.1.

operation of the
oped back ring.
output and shall
nals being

moved from the

the RIU.
bst commands

n of a valid
the state

te of the
s transition shall
O enter S2.1.

E machine
2.1.
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3.5.1.10 Active Ring State Substates: Operation in the Active ring state shall be in accordance with Figure
3.5.1.10-1. The state machine defining the operation of the counter rotating ring (if present) shall be
in either state S3.1 or S4.1, depending on the ring configuration. Data received on the Active ring
input shall be retransmitted on the Active ring output. The data shall also be passed to the counter
rotating ring (if present) for retransmission, if required. Expiration of the Loop Time Counter or Lost
Token Starting Delimiter Counter while in States 85.1 through S$5.8 shall cause a transition to state
S5.10, Warm Start.

3.51.101 $5.1: Await Token Starting Delimiter: The Await Token Starting Delimiter state shall be entered
when this ring is the Active ring and the station is waiting for a Token frame or Message frame.
State transitions shall occur as follows:

351102

S(5.1,1.1):

S(5.1,1

5(5.1,2

S(5.1,

S(5.1.3

S(5.1,
S(5.1,

$5.2: @
receive
Lost Fr
field sh
messag

format

S5(5.2,1

Loss of Power - A transition to state S1.1 shall occur if the power is removed from the

RIU.

2). Reset by Host - A transition to state $1.2 shall occur if the Hostyreset
1a): Restart Reconfiguration - A transition to state S2.1 shall ggeur if the H
the ring system to reconfigure.

ring input changes from a valid signal to an invalid signal. This transiti
the counter rotating ring state machine (if present) to alsc enter $2.1.

P
machine defining the operation of thecounter rotating ring indicates a

state 52.1.
.2). TSD Received - A transition to_state S5.2 shall occur if a valid TSD is
-9): Check Beacon - A transition to §5.9 shall occur upon detection of a BF
ring.
1 on the Active ringdnput. The Lost Token Starting Delimiter Counter shall

be Token Countef incremented and the Loop Time Counter disabled. The

e priority reguested by the Host. The Token Status 1 field shall also be re
hecked. State transitions shall occur as follows:

1):
RIU.

.1c): Counter Rotating Ring Indication - A transition to state S2.1 shall ocg

bl be received \theformat checked and the priority contained compared to

Koss of Power - A transition to state S1.1 shall occur if the power is rg

5 the RIU.

ost commands

.1b): Line State Change - A transition to state S2.1 shall/occur if the line state of the Active

hn shall cause

ur if the state
transition to

received.

S0 on the Active

heck Token Pricrity: The Check Token Pricrity state shall be entered whef a valid TSD is

be restarted, the
oken Priority
the highest
eived and the

moved from the
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FIGURE 3.5.1.10-1 - Active Ring State Substates
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351102

(Continued):
5(5.2,1.2). Reset by Host - A transition to state $1.2 shall occur if the Host resets the RIU.

5(5.2,2.1a). Restart Reconfiguration - A transition to state $2.1 shall occur if the Host commands
the ring system to reconfigure.

5(5.2,2.1b): Line State Change - A transition to state $2.1 shall occur if the line state of the Active
ring input changes from a valid signal to an invalid signal. This transition shall cause
the counter rotating ring state machine (if present) to alsc enter $2.1.

5(8.2,2.1c): Counter Rotating Ring Indication - A transition to state §2.1 shall occur if the state
machine defining the operation of the counter rotating ring indicates a transition to
state 82.1.

5(5.2,5|3a); No Message to Send - A transition to state $5.3 shall occur after receiving the Token
Status 1 field if the RIU has no message to transmit.

S5(5.2,53b); Message Priority lower than Token Priority - A transitionto state 85.3 shall occur after
receiving the Token Status 1 field if the RIU is unable to claim the Token because the
Token Priority is greater than the highest priorityyrequested by the Hgst.

5(5.2,5|3c): Claimed Token - A transition to state $5.3 shall cccur after receiving the Token Status
1 field if the Token is already claimed.

S(5.2,55): Message Priority equal to or higherthan Token Priority - A transition|to state S5.5

shall occur after receiving the Taken Status 1 field if the RIU has a message to send,
the Token is free, and the priority of the message to be transmitted ig greater than, or
equal to, the priority of the Token.

5(5.2,5|9). Check Beaceon - A transition to state $5.9 shall occur on detection offa BFSD on the
Active Ring.

5(5.2,5|10a). Lost Free Token - A transition to state $5.10 shall occur immediately if the Lost Free
Token Counter reaches two.

5(5.2,5/10b): Format Error - A transition to state $5.10 shall occur immediately if @ Token format
efforis detected.
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3.5.1.10.3 85.3: Reserve Token Priority: The Reserve Token Pricrity state shall be entered after the RIU has
determined it cannot claim a received Token. The Short Message Count field shall be received and
the format checked. The Token Status 2 field shall be received, the format checked and the value
compared to that of the Token Status 1 field. If the Token is claimed, the RIU shall insert the
highest priority of a Message frame requested by the Host into the Reservation field if it is higher
than that currently contained and the UTIT has not previously expired while transmitting a Message
frame without being reset by the Host. No reservation shall be made in a free Token. If the Token is
free, the RIU shall restart the Loop Time Counter and reset the Lost Free Token Counter. If the
Token is already claimed, a pericd of IDLE symbols for adjustment may follow. State transitions
shall occur as follows:

5(5.3,1.1). Loss of Power - A transition to state $1.1 shall occur if the power is removed from the
RIU.

5(5.3,112). Reset by Host - A transition to state §1.2 shall occur if the Hostresets the RIU.

S5(5.3,2(1a); Restart Reconfiguration - A transition to state S2.1 shall oceur if the Host commands
the ring system to reconfigure.

5(5.3,2|1b): Line State Change - A transition to state $2.1 shall'\gccur if the line state of the Active
ring input changes from a valid signal to an invalid.signal. This transifion shall cause
the counter rotating ring state machine (if present) to also enter S2 .1

5(5.3,2]|1c): Counter Rotating Ring Indication - A transition to state $2.1 shall ocqur if the state
machine defining the operation of the*epunter rotating ring indicates a transition to
state S2.1.

5(5.3,5|1). Free Token - A transition to state $5.1 shall occur after receiving the| Token Ending
Delimiter if the Token is free.

5(5.3,5|4). Claimed Token - A transition to state $5.4 shall occur if the Token is|claimed.

5(5.3,5|9); Check Beacop--"& transition to $5.9 shall occur upon detection of a BFSD on the
Active ring.

S5(5.3,9.10a): Format Error - A transition to state 85.10 shall occur immediately iffa Token format
erfonis detected.

5(5.3,3.10b).\Mlegal Token Status - A transition to state $5.10 shall occur immedigtely if the values
in the Token Status fields do not match.
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351103

351104

(Continued):

5(5.3,5.10¢): No Ending Delimiter - A transition to state $5.10 shall occcur immediately if the Token

Ending Delimiter is missing from a free Token.

5(5.3,5.10d): Two Free Tokens and Bidding - A transition to state $5.10 shall occur immediately if

a bidding station receives two free Tokens it cannot claim without an
Claimed Token.

intervening

55.4. Repeat Message: The Repeat Message state shall be entered after the RIU has determined
that a Claimed Token has been received. The Message frame shall be received from the MFSD to
the end of the Frame Status field. The RIU shall monitor that the protocol and error checks are
correct and the Message frame valid. If the Message frame is valid and addressed to this station,

the RI

transitig

5(5.4,1

5(5.4,1

S(5.4,2

5(5.4,2

5(5.4,2

S(5.4,5

shall copy the Information field to the Host, if possible. The RIU shall alter
Status field in accordance with the action appropriate to the received Messagefra
ns shall occur as follows:

. Restart Reconfiguration - A transition to state S2.1 shall occur if the

. Counter Rotating Ring.Indication - A transition to state S2.1 shall ocg

. Invalid Symbols, Message Control - A transition to state $5.1 shall o

Loss of Power - A transition to state S1.1 shall occur if thé/power is rq
RIU.

Reset by Host - A transition to state S1.2 shall eccur if the Host rese

the ring system to reconfigure.

Ring input changes from a valid signal to an invalid signal. This trans
the counter rotating ring state-machine (if present) to alsc enter $S2.1

machine defining theloperation of the counter rotating ring indicates 4
state 52.1.

the Message Control Error Detected bits to one and retransmitting th
field, agudentified by the MFED, if any nondata symbols are received
MFSDjand the end of the Message Control FCS. No data from this M
stialhbe used. If this error is detected, and MCED bits were not set, th
indicate to the Host that it was the first to detect this error.

the Frame
me. State

moved from the

s the RIU.

Host commands

. Line State Change - A transition to-8tate S2.1 shall occur if the line state of the Active

tion shall cause

ur if the state
transition to

cur after setting
e Frame Status
between the
essage Frame
en this RIU shall
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3.5.1.10.4

(Continued):

5(5.4.5.1b): Invalid Symbols, Information - A transition to state 85.1 shall occur after setting the
Information Error Detected bits to one and retransmitting the Frame Status field if any
nondata symbols are received between the Message Control FCS and the MFED,
excluding adjustment fields. No data from this Message frame shall be used but the
RIU shall set the RCVD bits to one and the ACK bits to zero, if the Message frame
was correctly addressed to this station. If this error is detected, and the RCVD bits
were not set to one, and the ACK bits were not set to zero, then this station shall

S(5.4,5.1c);

indicate to the Host that it was the first to detect this error.

MCFCS Incorrect - A transition to state $5.1 shall occur after setting

the Message

Control Error Detected bits to one and retransmitting the Frame Status field, as

S(5.4 9

S(5.4,5

Ad): IFCS Incorrect - A transition to state S5.1 shall occur after setting thg

1e):

identified by the MFED, if the calculated Message Control FCS does
contained in the Message frame. No data from this Message frame's
this error occurs and the MCED bits were not previously set (bnanoth
this station shall indicate to the Host that it was the first to detéct this

Error Detected bits to one and retransmitting the Efame Status field,
Information FCS does not match that contained-inthe Message fram
this Message frame shall be used but the RIUshall set the Received

not match that
hall be used. If
er station), then
error.

Information
f the calculated
e No data from
bits to one and

the Acknowledged bits to zero, if the Message frame was correctly addressed to this

station. If this error occurs and the IED bits were not previcusly set (k
station), then this station shall indicate\lo the Host that it was the first
error.

Invalid Frame Status Field - A-transition to state $5.1 shall occur afte
the Frame Status field if the received Frame Status field is invalid. Th
field is invalid if the redufdant bits indicating either Message Control
Information Error Detected, Message Received or Message Acknowl
agree, or if all these bits are zero or if there is an invalid frame format
1’s in designated:bit positions). No data from this Message frame shg
RIU shall pass-this status to the Host.

y another
to detect this

retransmitting
e Frame Status
Error Detected,
cdged do not
(as indicated by
Il be used. The
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3.5.1.10.4

3.5.1.105

(Continued):

S(8.4,5.1f).

5(5.4,5.19):

S(5.4,5.1h):

Duplicate Address - A transition to state §5.1 shall occur if t
frame contained a physical address, as indicated by the LP fi

he Message
eld, this station

was addressed, and the RCVD bits received were one. The RIU shall indicate

a Duplicate Address error to the Host.

Not This Station - A transition to state 85.1 shall occur after retransmitting the
Frame Status field if the valid Message frame was not addressed to this

station. No data from this Message frame shall be used.

Message Copied - A transition to state $5.1 shall occur after setting the

Received bits to one and retransmitting the Frame Status fiel

d if the valid

Message frame was addressed to this station and the RIU passed the

Information field to the Host.

S(5.4,3.1i):

S(5.4,9.10a):

5(5.4,3.10b):

S(5.4,3.10c):

55.5: Tpken Claim: The Token Claim state shall be entered after receiving the ToK
when the RIU has a message to send, the Token is free, and the priority of the mg
than, o equal to, the priority of the Token. The RIU shall set the Token Status 1 to
Message Count field-shall be received, the format checked, and the value saved.
Status P field shall be received, the format checked, and the value checked to be
Status P shallthén be set to zero. The Loop Time

Message Not Copied - A transition to state $5.1 shall ocelr
Received bits to one, setting the Acknowledge bits to zero an
the Frame Status field if the valid Message frame was.addre
station and the RIU was unable to pass the Information field

TSD Received - A transition to state 85.2 shalloccur immed
detecting a TSD.

Check Beacon - A transition to §5.2 shall ' occur upon detecti
the Active ring.

after setting the
d retransmitting
Esed to this
o the Host.

iately upon

bn of a BFSD on

No MFSD Received - A transitionto state $5.10 shall occur immediately upon

detecting the loss of the MFSX

MFED in INFO Field - A transition to state $5.10 shall cccur in
detecting a MFED in thg Information field. the length of which
by a valid Word Count\field.

No MFED After IFCS - A transition to state $5.10 shall occur
upon detecting'the loss of the MFED after the Information FC
which is determined by a valid Word Count field.

hmediately upon
is determined

immediately
B, the position of

en Status 1 field
ssage is greater
zero. The Short
The Token

bne. The Token
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351105 (Continued):

Counter and the Uncontrolled Transmit Inhibit Timer shall be restarted and the Lost Free

Token Counter reset. The Reservation field shall be received, the format checked, and

retransmitted with the value of all ones, the lowest priority. The Token Ending Delimiter shall

be received, checked, and stripped while the IFA field is transmitted. Subsequent symbols
shall be received, monitored, and stripped. State transitions shall occur as follows:

S(5.5,1.1): Loss of Power - A transition to state $1.1 shall occur if the power is
removed from the RIU.

S5(56.51.2): Reset by Host - A transition to state S1.2 shall occur if the Host resets the
RIU.

S(S5pR.1a): Restart Reconfiguration - A transition to state S2.1 shall occur if the Host
commands the ring system to reconfigure.

S(5.5,2.1b): Line State Change - A transition to state $2.1 shall ocour if thel line state of
the Active ring input changes from a valid signal te,an invalid| signal. This
transition shall cause the counter rotating ring state'machine (if present) to
also enter S2.1.

S(5.5p.1¢) Counter Rotating Ring Indication - A tramsition to state S2.1 shall occur if
the state machine defining the operation of the counter [otating ring
indicates a transition to state S2.1.

5(5.5,9.6) Token Claimed - A transition to staté S5.6 shall occur after trapsmitting the
IFA field.

S(56.59.9): Check Beacon - A transitipn“to 85.9 shall occur upon detectiop of a BFSD
on the Active ring.

S(56.5p.10a): Format Error - A transition to state $5.10 shall occur immegdiately upon
detecting a TokenFormat error.

S(5.5,p.10b): Incorrect TS2 Field - A transition to state $5.10 shall occur|immediately
upon detesting the value of the Token Status 2 field to be zero.

S(8.5p.10c): TED Not Received - A transition to state 85.10 shall occur [immediately
upomdetecting that the Token Ending Delimiter is missing.

351106 856 Priginate(Message: The Originate Message state shall be entered after the RIU has
claimgd the JToken. All received symbols shall be stripped from the ring. The MFSD shall be
transnpitted. <\ Fhe Priority, Retry Status Indicator, Word Count, Sending Agldress, and
Desti;jation Address shall be transmitted followed by the Message Control FCS calculated
from ; i i i mation FCS

calculated from it. The
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351106 (Continued)

MFED shall be transmitted followed by the Frame Status field. The Information Error
Detected, Message Received, and Message Control Error Detected bits shall be transmitted
as zeros while the Message Acknowledged bits shall be transmitted as ones. If a TSD is
received, then the RIU shall be informed of the returning Token, the loop Time Counter dis-
abled, and the lost Token Starting Delimiter Counter restarted. The format of the received
Token shall be checked and must be a Claimed Token. The value in the returned Reserva-
tion field shall be saved and the RIU informed of the returned Reservation. The received
Message frame shall be checked as if it were being repeated. The Sending Address shall
also be compared with this station's address. The RIU shall be informed when the Message
Control FCS has been received. State transitions shall occur as follows:

S(G.61.1): Loss of Power - A transition to state S1.1 shall occur iisthe power is
removed from the RIU.

S(5.6,[1.2): Reset by Host - A transition to state $1.2 shall occur. ifthe Hopt resets the
RIU.

S(5.6,1.3): UTIT Expires - A transition to state S81.3 shalFoccur immediately if the
Uncontrolled Transmit Inhibit Timer expires, The status of the UTIT shall be
made available to the Host.

S(5.6,R.1a): Restart Reconfiguration - A transitionMo state S2.1 shall occur if the Host
commands the ring system to recorfigure.

S(5.6,2.1b): Line State Change - A transitign to state S2.1 shall occur if the) line state of
the Active ring input changgs from a valid signal to an invalid| signal. This
transition shall cause the counter rotating state machine (if pregent) to also
enter S2.1.

S(5.6,p.1¢c): Counter Rotating \Ring Indication - A transition to state S2.1shall occur if the
state machine defining the operation of the counter rotating ring indicates a
transition fo\state 52.1.

S(5.6,p.7): Messdage Transmission Complete - A transition to state S5.7 shall occur
afterthe transmission of the IFA following the Frame Status field.

S(5.6,9.9): Check Beacon - A transition to S5.9 shall occur upon
detection of a BFSD on the Active ring.

S(5.6,p.A0a): Token Not Claimed - A transition to state $5.10 shall occur immediately if
the received Token is free

5(5.6,5.10b): Not This Station - A transition to state $5.10 shall occur if the received

Sending Address is not the same as this
station’s address and the MCFCS is correct.
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351106 (Continued):
5(5.6,5.10c): Unexpected MFED - A transition to state S5.10 shall occur if a MFED is
detected within the Information field and the MCFCS is correct.
351107 857 Issue Token: The Issue Token state shall be entered after the Message frame has

been transmitted and shall control the issue of the free Token. All received symbols shall be
tripped from the ring and, if a Token may nct be issued immediately, IDLE symbols shall be

transmitted. If the Multiple Message option is exercised, the Reservation has not

been

received in the returning Token, and the Short Message Count saved from the Token that
was claimed is not equal to fiteen, the RIU shall increment the Short Message Count, restart
the Loop Time Counter and Lost Token Starting Delimiter Counter, and issue a free Token
with a Priority of seven, the new Short Message Count and a Reservation of seven. If the

Multiple Message option is exercised and the Short Message Count saved from
claimgd is equal to fifteen, then the RIU shall not issue a free Token until the\RIU
of the returned Reservation. If the Multiple Message opticon is exercised and‘the
has bgen received in the returning Token, the RIU shall restart the Loop Time C

he Token
is informed
Reservation
unter and

the Lokt Token Starting Delimiter Counter, and issue a free Token withha Priority ¢qual to that

return
seven| If the Multiple Message option is not exercised, the RIlUshall not issue a
until the Reservation is received in the returning Token. Atthistime, the RIU sha
Loop Time Counter and Lost Token Starting Delimiter Counter and issue a free T
Priority equal to that returned in the Reservation field, a-Short Message Count Fig
and a Reservation of seven. If a TSD is received, then the RIU shall be informed
returning Token, the Loop Time Counter disablediand the Lost Token Starting

bd in the Reservation field, a Short Message Count of Zero@nd a Reservafion of

free Token

| restart the
oken with a
Id of fifteen,
of the

Delimiter Counter restarted. The format of the réceived Token shall be checked @and must be

a Claimed Token. The value in the returned\Reservation field shall be saved and
informed of the returned Reservation. The,received Message frame shall be che
were heing repeated. The Sending Address shall also be compared with this sta
addregs. The RIU shall be informed ‘when the Message Control FCS has been rg
the Mgssage Control FCS calculated is not the same as that contained in the Mg
frame) the end of the Message frame shall be determined by the MFED. If the M
Contrgl FCS was received-correctly then after the Information FCS is received, 3
determined by the WordCeunt, the MFED shall be received and checked. The F
shall be received andtheTormat checked. If the Message frame was transferred o
status|shall be made available to the Host. If the Message frame was not transfe
corredly, it shall be retained for message retry, unless this was the retry or the m
not indicated tobe retried. In this case, the status shall be made available to the H
messdge shall not be retried automatically. State transitions shall occur as follo

the RIU
cked as if it
ion's
ceived. If
ssage
Essage

S

ame Status
orrectly, the
rred
Essage was
Host and the
S
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(Continued):

S(6.71.1): Loss of Power - A transition to state S1.1 shall occur if the power is
removed from the RIU.

S(5.7,1.2): Reset by Host - A transition to state SI.2 shall occur if the Host resets the
RIU.

S(5.7,2.1a): Restart Reconfiguration - A transition to state $2.1 shall occur if the Host
commands the ring system to reconfigure.

S(5.7,2.1b): Line State Change - A transition to state $2.1 shall occur if the line state of
the Active ring input changes from a valid signal to an invalid signal. This
transition shall cause the counter rotating ring state machine (if present) to
also enter s2. 1.

S(5.7,p.1¢c): Counter Rotating Ring Indication - A transition to state S2\1-shall occur if
the state machine defining the operation of the counterrotating|ring
indicates a transition to state 52.1.

S(5.7,9.8): End of Token - A transition to state $5.8 shall occur after the Taken Ending
Delimiter of the free Token has been transmitted.

S(5.7,p.9): Check Beacon - A transition to §5.9 shall*occur upon detection
of a BFSD on the Active ring.

S(5.7 p.10a): Token Not Claimed - A transitionto‘étate S5.10 shall occur imnjediately if
the received Token is free.

S(S8.7p.10b): Not This Station - A transitign’to state $5.10 shall occur if the rgceived
Sending Address is not/the same as this station’s address and the MCFCS
is correct.

S(5.7,.10c): Unexpected MFEDR' - A transition to state 85.10 shall occur if a MFED is
detected within the Information field and the MCFCS is correct.

$5.8: Htrip Message: TheStrip Message state shall be entered after the free Token has been

issued, shall control the completion of stripping the station’s message from the ring, and

indicate to the Hostdhe Message frame transfer success. IDLE symbols shall be|transmitted
and al| received symbols shall be stripped from the ring. If a TO is received, then the RIU
shall he informed.of the returning Token, the Loop Time Counter disabled, and the Lost

Token| Starting-Delimiter Counter restarted. The format of the received Token shall be

checked.and'must be a Claimed Token. The received Message frame shall be checked as if

it werg Being repeated. The Sending Address shall also be compared with this sfation's

address. The RIU shall be informed when the Message Control FCS has been received. If
the Message Control FCS calculated is not the same as that contained in the Message
frame, the end of the Message frame shall be determined by
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the MFED. If the Message Control FCS was received correctly and after the Information FCS
is received, as determined by the Word Count, the MFED shall be received and checked. The
Frame Status shall be received and the format checked. If the Message frame was
transferred correctly, the status shall be made available to the Host. If the Message frame
was not transferred correctly, it shall be retried, unless this was the retry or the message was
not indicated to be retried in which case the status shall be made available to the Host and
the message shall not be retried automatically. State transitions shall occur as follows:

S(5.8,1.1): Loss of Power - A transition to state S1.1 shall occur if the power is
removed from the RIU.

5(5.8,1.2): Reset by Host - A transition to state S1.2 shall occur if the Host resets the
RIU.

S(5.8,p.1a): Restart Reconfiguration - A transition to state S2.1 shall-gccur if the Host

commands the ring system to reconfigure.

S(5.8,2.1b): Line State Change - A transition to state S2.1 shall 6ccur if the Jine state of
the Active ring input changes from a valid signal'to an invalid signal. This

transition shall cause the counter rotating ring‘state machine (ifl present) to
also enter S2.1.

S(5.8,p.1c): Counter Rotating Ring Indication - Adransition to state $2.1 shall occur if
the state machine defining the opefation of the counter
rotating ring indicates a transition to state S2.1.

S(5.8,p.1a): Valid Message Stripped - A tfansition to state 85.1 shall occur after the
Frame Status field has been received if the
Message was transferred correctly.

S(5.8,p.1b): Invalid Message-Stripped - A transition to state $5.1 shall
occur after the Frame Status field has been received if the
Message was not transferred correctly.

S(5.8,p.9): CheclkBeacon - A transition to §5.9 shall occur upon detection
of a'BESD on the Active ring.

S(5.8,p.10a): Token Not Claimed - A transition to state $5.10 shall occur
immediately if the received Token is free.

S(5.8,p.10b): MFED Not Received - A transition to state 85.10 shall occur
immediately if a MFED is not received.

$(5.8,5.10c): Unexpected MFED - A transition to state $5.10 shall occur if
a MFED is detected within the Information field and the MCFCS is correct.
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(Continued):

5(5.8,5.10d):

S5.9:

Not This Station - A transition to state S5.10 shall occur if the received

Sending Address is not the same as this station’s address and
is correct.

Check Beacon: The Check Beacon state shall be entered
when a Beacon Frame Starting Delimiter is received on the Act

the MCFCS

ive ring

input. The RIU shall check that a valid Beacon frame is received.

Loss of Power - A transition to state S1.1 shall occur if the
power is removed from the RIU.

Reset by Host - A transition to state S1.2 shall occur if the Host resets the

S(5.9,p.10b):

RIU.

Restart Reconfiguration - A transition to state $2.1 shall ggcur |
commands the ring system to reconfigure.

Restart Beacon - A transition to state S2.1 shall occurafter rec
BFED if the valid Beacon frame received is a Restart Beacon (f
Control = 2).

Line State Change - A transition to state S2.1 shall occur if

the line state of the Active ring input changes from a valid signa
invalid signal. This transition shall cause the counter rotating rin
machine (if present) to also enteS2.1.

Counter Rotating Ring Indication - A transition to state S2.1
shall cccur if the state maehine defining the operation of the cou
ring indicates a transition to state S2.1.

Warm Start or Warm 'Recover Beacon - A transition to state S5
occur after receiving the BFED if the valid Beacon frame recei
Warm Start\Beacon (Beacon Control ) or a Warm Recover Bes
(BeaconCantrol = 2).

Invalid-Beacon A transition to state S5.10 shall occur after
receiving the BFED if the valid Beacon frame received is a Vie
(Beacon Control = 3) or a Configure Beacon (Beacon Control =
an invalid Beacon frame is received.

f the Host

eiving the
Reacon

| to an
g state

nter rotating

10 shall
edis a
con

Beacon
4 50r6)or
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3.5.1.10.10 85.10: Warm Start: The Warm Start state shall be entered upon receiving a Warm Start or
Warm Recover Beacon, or upon expiration of the Loop Time Counter, lost Token Starting
Delimiter Counter, or Lost Free Token Counter. If a Warm Start Beacon was received, it shall
be repeated; if this station is initiating Warm Start it shall issue a Warm Start Beacon. The
Loop Time Counter shall be restarted and the lost Token Starting Delimiter Counter disabled.
The data received at the Active ring input shall be retransmitted at the Active ring ocutput and
shall be monitored for a Warm Recover or Restart Beacon only. If this station is the Master
Station, after retransmitting or issuing the Warm Start Beacon, the RIU shall transmit four
IDLE symbols and issue a Warm Recover Beacon. Until the Warm Recover Beacon returns,
it shall strip received symbols and transmit IDLE symbols. Upon return of the Warm Recover
Beacon, the RIU shall strip the Beacon, restart the loop Time Counter, and issue a free
Token with a Priority of seven, a Short Message Count of zero and a Reservation of seven.

SOGAQTT COSS Of POWET - A ransition o state S 1.1 shall occur i
the power is removed from the RIU.

S5(56.10,1.2): Reset by Host - A transition to state S1.2 shall occur ifithe
Host resets the RIU.

S5(56.10,2.1a): Restart Reconfiguration - A transition to state S2-1 shall
occur if the Host commands the ring system.tfe reconfigure.

S(5.10,2.1b): Line State Change - A transition to state 82.1 shall occur

if the line state of the Active ring input.changes from a valid
signal to an invalid signal. This transition shall cause the countégr rotating
ring state machine (if present) to\alsc enter S2.1.

S5(5.10,2.1¢c): Counter Rotating Ring Indication - A transition to state S2.1 shall occur if
the state machine defining\the operation of the counter rotating|ring
indicates a transition tostate S2.1.

S(5.10,2.1d): Slave Station, Ng¥¥arm Recover Beacon - A transition to
state S2.1 shall occur if a Slave Station does not receive a valid Warm
Recover Beacon within two Loop Times of repeating or transmifting the
Warm Start:Beacon. This transition shall cause the counter rotating ring
state maechine (if present) to also enter state S2.1.

S(5.10,2.1e): Master Station, No Warm Recover Beacon - A transition to
state S2.1 shall occur if the Master Station does not receive a valid Warm
Recover Beacon within a Loop Time of transmitting it. This trangition shall
cause the counter rotating ring state machine (if present) to alsg enter state
S2.1.
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352

353

S(5.10,2.11): Restart Beacon - A transition to state $2.1 shall occur on detection of a
valid Restart Beacon.

S(56.10,5.1a): Slave Station, Warm Recover Received - A transition to state S5.1 shall
occur if a Slave Station receives a valid Warm Recover Beacon.

S(5.10,5.1b): Master Station, VWarm Recover Received - A transition to state §5.1 shall
occur after transmitting the Token Ending Delimiter if the Master Station
receives a valid Warm Recover Beacon.

Priority Operation: A reservation priority mechanism shall be provided with eight levels of

messgge-profityA-statiofrready-to-transmitavMessage-frame{abidding-statom shall copy

its Megsage frame priority level into the Reservation subfield of subsequent £1ai

ation subfield of the Claimed Token with the priority level of its next Messa
ission (if any). If this pricrity level is higher than the reserved ‘pricrity, a free
be issbied with priority equal to that of the issuing station’s priopity™-f the priority

the station has no further Message frames to transmit, then afree Token shall beg
priority equal to the reservation level in the Claimed Token\Bidding stations that
free Token shall compare the pricrity level of the Token tothat of their message
A station may claim the free Token even if it has not seta reservation, if its Mesg
priority is greater or equal to the free Token priority A station that claims the free
set theg reservation field in the Claimed Token to\the lowest value. The operation
Token|originating station sending a reserved free Token to itself, rather than tran
next Message frame immediately when it has other Message frames of high prio
transmit, may slightly degrade throughput-and latency. Allowing a station to retai

ed Tokens
already

je frame for
Token shall
S lower, or
issued with
receive a
riority level.
age frame
Token shall
of the free
smitting its
rity to

N the free

Token| however, when it has many high priority messages to transmit, could create long

periods during which a free Token'ig not issued. The operation described is therg
necesgary in order to allow an equitable access to the medium.

efore

Multiple Short Message Frame Option: A Short Message frame may occur when fhe length of

the Mgssage frame is sUch that transmission is complete befcre the Claimed To
to the priginating station. Means may be provided for the simultanecus presence
than ohe Short Message frame on the ring. This process allows one or more othg
claim @ free Token and transmit Message frames before stations that have previ
origingted Message frames begin to strip their Message frames. The option of al
presemce ofmultiple short Message frames increases the throughput for Short M

en returns
of more

r stations to
DUS|y

owing the
essage

frames, ‘@bthe cost of priority order and increased Message frame latency, since

during

Multiple Short Message frame operation priorities are ignored. As a compromise between
throughput and latency, a maximum of sixteen Short Message frames are allowed to occur in
succession before a long Message frame is enforced and priority operation reestablished.
The Multiple Short Message frame option may be disabled in
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3532

3533

354

(continued)

the manner described in 3.5.3.3 should it be required by the system design to preserve priority
operation for every Message frame. Use of the Multiple Short Message frame option does not
effect priority operation for long Message frames.

Long Message: Since a free Token is not issued by the transmitting station before the
Claimed Token returns, a free Token shall be issued at the reserved priority level. Thus, a
long Message frame has the characteristic that the following free Token issued by the station
contains a reserved priority. A long Message frame shall occur when the length of the
Message frame is sufficiently long (as compared to the ring length) to fill the ring and thus
allow the transmitting stations Claimed Token to return before transmission is complete.

Short
Mess3
the ori
if the |
receiv
compl
inthe
Count
shall g
frame
set. A
followi

Short
Count
option
free T
a stati
incren
long M

Ring A

transmission (& bidding station) must claim the free Token in order to transmit itg

frame.

itted more than 40 bit times, plus maximum receiver, transmitter, elastic:b)
buffer (Master Station only) delays, after the first bit of the returning 7SD ig

Message: A short Message frame may occur when the length of the transn
ge frame is such that transmission is complete before the Claimed Token
ginating station. Specifically, a Message frame transmission~shall be cons
bst bit of the Message frame is transmitted before the first bit of the returni
bd. In this case, a free Token of lowest priority shall belissued by the sendin
Btion of transmission, provided that the Short Message Count had not read
free Token that was claimed prior to transmissian)in the case of a Short M
of fifteen, a long Message frame shall be enferced. An enforced long Mes
e created by the transmitting station sending.|DLE symbols after a short M
and not issuing a free Token until its Claimed Token has returned and prig
short Message frame has the characteristic that the free Token is issued,
ng the short Message frame, before, its priority can be assigned.

Mlessage Count: The Token format provides a four bit field to indicate a Sh
of zero to fifteen. In the casewf a ring in which the Multiple Short Messagd
is not selected, the Short Message Count shall be set to fifteen by a statig

ge frame is
uffer, and
received.

nitted
returns to
dered short
ng TSD is

g station on
hed fifteen
essage
sage frame
essage

rity levels

it Message
frame
nissuing a

biken. In the case of ading in which the Multiple Short Message frame opti
bn, upon transmission of a Short Message frame (
ent the Short Mesgage Count in the free Token it issues and, upon trans
essage frame,shall reset to zerc the Short Message Count in the free Tol

cquisition. A station having a Message frame ready for

This-action proceeds as

o]
which was not forced Ion:E

is selected
g) shall
ission of a
en it issues.

Message

follows

‘astation, upon receipt of a Token, compares the priority field in the Toka

n with the

station’s Message frame priority. A
station with a Message frame of greater or equal priority and which sensed a free Token shall
reset the Token Status bits, claiming the Token. This station shall then set the reservation

field to the lowest pricrity and strip off the end delimiter of the Claimed Token.
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356

357

358

(Continued)

A station which senses a Claimed Token shall not claim the Token. The Token format
presents the Priority field first, followed by the Token Status bits, then the Reservation field.
This placement allows the ring acquisition process to be implemented with minimal station
delay. Attempting to claim a Claimed Tcken shall have no effect on the Token Status. The
status of the Priority field must be evaluated in time to affect the Token Status bits. The
Token Status bits must be evaluated in time to affect the Reservation field. The Short
Message Count shall be copied and used in accordance with 3.5.3.3.

Message Frame Transmission: A station, after claiming a free Token, shall transmit its
message. All error bit subfields following the Message End Delimiter shall be set inactive.

The

eggadge Recejved bits shall be set inactive and the Message Acknowledge

bits shall

be sef

Mess3
receiv

transnpitted Message frame under error-free operation. The station, shall check fq

errors
Mess3
availa
frame
shall g
Status
station
is the
case,
reconf

Token
Token
Priorit
messg

transmitting station immediately following its Message frame, unless-a long Mes

istob
Token
issuan
compl

Types

active. A station, when transmitting, shall monitor but not repeat its input

bd at its input following a Message frame transmission. This Message frams
as described in 3.5.12.1 and shall evaluate the Frame Statusield in its re

ble to the Host. A station, in following this procedure, shall begin stripping t
on receipt of the TSD. The station shall check the Sending Address field an
ontinue stripping until the Message Frame Ending Belimiter is observed an
field is removed. In the event that the Sending> Address field is not correct
is the Master, has one noncperational receiver input, the ring is in loop ba
irst attempt to transmit a message, an unviable configuration may be indig
he station shall reset its effective bedgoning address to zero and reenter

guration. Otherwise the station shall indicate a Warm Start according to 3

Issuance: A free Token shall besissued only by the station that currently h
except under start-up and-reconfiguration. Free Tokens shall be issued
field, and Short Message Count field set in accordance with appropriate

ge, error recovery, orstart-up protocols. A free Token shall be issued by t

E enforced. If a_short Message frame is transmitted that must be forced lon

ce of the ToKen, the station shall output IDLE symbols until Message framg
bte, at whieh time it shall return to repeater operation and repeat its input.

of Service: An acknowledged datagram with Host selectable single autom

ge Frame Stripping: A station shall not repeat to its cutput the firstMessage frame

e shall be its
r message
urning

ge frame. Message error, receipt, and acknowledgementstatus shall be njade

ne Message
d, if correct,
i the Frame
| the

ck, and this
ated. In this

51212

Ids the free
ith the
priority,

he

kage frame
g, the free

shall be issued\as described in the short Message frame protocol. In all cases, after

stripping is

atic retry is

the on

ytype of service provided at this protocol layer in this document. All recei

ing

stations shall execute Message frame receipt and acknowledge operations as specified in
3.5.11. The message originating station may be required to retransmit its Message frame as
defined in 3.5.9.
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