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This publication is not to be regarded as a British Standard.

It is being issued in the Draft for Development series of
publications and is of a provisional nature because the
application of standardization to LAN technology is rapidly
advancing and not yet sufficiently stable, pending the
outcome of deliberations in the International Standards
Committee (ISO/TC 97, SC 6 Telecommunications and
Information Exchange between Systems),

It should be applied on this provisional basis, so that
information experience of its practical application may be
obtained.

Full document details: DD 100-1:1985
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A review of this Draft for Development will be carried out
not later than two years after its publication. Notification
of the start of the review period, with a request for the
submission of comments from users of this Draft for
Development will be made in an announcement in the
appropriate issue of BS/ News. Observations which it is
felt should receive attention before the official call for
comments will be welcomed.

According to the replies received, the responsible BSI
Committee will judge whether the Draft for Development
can be converted into a British Standard or what other
action should be taken.
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National foreword

This Draft for Development has been prepared under the
direction of the Office and Information Standards
Committee, at the request of the Department of Trade and
Industry.

The primary objective of this Draft for Development is to
give advance guidance to product and systems designers
concerned with local area networks.

The text of the Draft for Development is identical with
Draft F of the standard finalized and approved by the
Institute of Electrical and Electronics Engineers, Inc.,
IEEE 802.4 'Token-passing bus access method and physical
layer specifications’. Earlier drafts of the IEEE standard
were submitted to the International Organization for
Standardization {ISO) TC 97/5C 6, Telecommunications
and Information Exchange between Systems, for study,
and Draft E {(July 1983) was circulated as Draft Proposal
1SO/DP 8802/4 with a closing date for voting of 29
February 1984, As a result of comments submitted by the
International Electrotechnical Commission (IEC) SC 656C
and other groups, notably the USA committee for
PROWAY, it was decided to amend the |[EEE and 1SO
drafts to further accommodate the needs of the process
control industry. The responsible BSI Technical Committee
decided, therefore, to-await the publication of Draft F
before publishing an equivalent Draft for Development.
The text of this Draft for Development has also been
submitted for circulation as [SO/DIS 8802/4.

For ease of reproduction the IEEE text has been reproduced
unchanged. It should be noted, however, that the
recommended frequency allocations for North American
CATYV systems and the recommendations and guidelines
related to safety although reproduced, do not form part of
the Draft for Development, nor does it form part of Draft
International Standard ISO/DIS 8802/4, It has not been
deleted, however, as it gives useful guidance on USA
practice, and margin marks adjacent to the text will refer
the reader to the introduction. Users of the Draft for
Development are advised to make reference to appropriate
UK regulations and standards on electrical safety.
Additionally, deleted text in IEEE 802.4 has been erased
for clarity.

The UK has actively participated through BS! Technical
Committee O1S/6, in the development of this Draft for
Development. The Technical Committee will review any
agreed amendments or addenda to the 1SO text and will,
where appropriate, update the text of this Draft for
Development via an amendment or revision. When the 1SO
Draft reaches an appropriate level of agreement and
stability, this Draft for Development may then be converted
to a British Standard.

Other British Standard publications on local area networks
include:

DD 98 CSMA/CD local area networks
Part 1 Technical specification
Part 2 Guidance for impiementors
DD 99 Logical link control for local area networks

Part 1 Technical specification

DD 100:Part1:19856

BS 6531 10 Mbps slotted ring local area network

Part 1 Specification for the coding of bits and
structure of slots and mini-packets

Part 2 Specification for configuration

Part 3 Specification for free-standing repeaters
Part 4 Specification for basic and enhanced
class nodes with Type 1 node/DTE interface
Part 5 Specification for monitor

Part 6 Specification for logging station

Part 7 Specification for slave power supplies

BS 6632 Data terminal equipment for attachment to
10 Mbps slotted ring local area network
Part 1 Specification for media access control
procedures for data terminal equipment
Part 2 Specification for implementation
requirements for media access control in

general purpose data terminal equipment

BS 6531 and BS 6532 have been submitted to 1SO and will
be issued in due course as a single draft, 1ISO/DP 8802/6.
IEEE 802.6 ‘Metropolitan area networks’ has not been
submitted to IS0,

This Draft for Development has been designated Part 1 in
anticipation that an eventual Part 2 will be published as a
Technical Guide to Part 1.

In accord with Article 4 (iii} of the Memorandum of
Understanding between HM Government and BS| (1982),
the Department of Trade and Industry recommend the use
of this Part of DD 100 in the UK as part of the FOCUS
Intercept Strategy.

For information, a list of published British Standards and
Drafts for Development (together with those scheduled for
publication at the time of publication of this Draft for
Development) for OSI data communications is attached as
national appendix A. Press-Releases for new OSl and data
communications British Standard publications will be
issued to the computing press, and details of all new
publications will be recorded in full in BS/ News. A Standing
Order Scheme (SOS) is available to subscribing members of
BSI, by which interested parties will receive all QS| and
data communications British Standard publications,

i.e, including British Standards, Drafts for Development and
amendments, as soon as they are published thus ensuring
prompt receipt of all publications in this area. Full details
of the SOS may be obtained from Marketing Department,
BSI, Linford Wood, Milton Keynes, MK14 6LLE (Telephone
0908 320033) quoting reference SOS Subsection 444,
IMPORTANT. The parts of the text that are presented thus
‘parts-of-the text’ are to be regarded as being for trial use.
Terminology and conventions. The text of IEEE 802.4

has been approved as suitable for publication as a Draft for
Development. Some terminology and certain conventions
are not identical with those used in Drafts for Development;
attention is drawn especially to the following.

Wherever the words ‘|IEEE standard 802.4' appear, they
should be read as ‘DD 100 : Part 1',

Documents
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Cross-references ‘
International standard Corresponding British Standard .

1SO/DP 8802/2 DD 99 Logical link control for

(IEEE 802.2—-1984) local area networks

Part 1 Technical specification
{1SO/DP 8802/2; IEEE 802.2
Draft E March 1984)
{ldentical)

1SO 7498—1984 BS 6568 : 1984 Description of
basic reference model for open
systems interconnection
(ldentical)
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Foreword

This standard is part of a family of standards for Local
Area Networks (IANs). The relationship between this standard
and other members of the family is shown below. (The numbers
in the figure refer to IEEE Standard numbers.)

- e em e A R e R e e ap wh s wmf wm . e e e e

f 8@2.1 |

| . m e m e e e e =

I

[ 802.2 |

| | Data

| | LinK Layer

[ [ I |

T N B T et B PR |

[ 1 | 882.3 | | 892.4 | | 8d2.5 | Physical Layer
P

A A

This family of standards. deals with the physical and data
link layers as defined by the ISO Cpen System Intercomnection
Reference Model. The access standards define three types of
medium access technolcgies and associated physical media, each
appropriate for particular applications or system objectives.
The standards defining these technologies are

(1) IEEE Std 802.3-198X (ISO DP 88@2/3), a bus utilizing
CSMA/CD as the access method

(2) IEEE Std 802.4-198X (ISO DP 8802/4), a bus utilizing
token passing as the access method

(3) IEEE Project 8@2.51, a ring utilizing token passing as
the access method

Other access methods (eg. metropolitan arsa networks) are
under investigation.

IEEE Std 8¢2.2 (ISO DP 8882/2), the Logical Link Control
protocol standard, is used in conjunction with the medium
access standards.

1Agxcwalarxip.:b]_u:atia'lofth;iss.t:arxiardlspa'rimg IEEE Stardard Rard -
acna. Previous page g
is blank ‘

__Baeﬁ&meﬁ%%

This publication is a Draft for Development and is therefore not to be regarded as a Britis': 5 audlardy See page 4.
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. 1. Introduction and Overwview

This porticn of the IAN standards deals with all elements of
the token passing bus access method and 1ts associated
physical signalling and media technologies. The access
function coordinates the use of the shared medium among the
attached stations and has the relationship to the other
protocol functions given by Fig 1.

1.1 Scope. For the purpose of campatible interconnection of
stations by way of a Local Area Network using the Token-
Passing Bus access method this standard

P

| LIC

| LOGICAL LINK CONTROL
l SUBLAYER
|

. Section 2 —>

Hop 2z p X

Hyp Hd o

I
I

MAC
MEDIUM ACCESS CONTROL
SUBLAYER

A

Sections 4,5,6,7 Section 3

Section 8 ——>

20 H

| PHY
Sections 16,12,14 | = PHYSICAL

= o b
T L} T

Section 9

A

B S

-L- Ll 4 Lty Lt e e

T t -

Sections 11,13,15 M E D I U M.

Fig 1 - y
Relationship of Adjacent Protocol [ayers

®
___ Documents _
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(1) Specifies the electrical and physical characteristics of ’.
the transmission medium

(2) Specifies the electrical signalling method used

(3) Specifies the frame formats transmitted

(4) Specifies the actions of a station upon receipt of a
data frame

(5) Specifies the services provided at the conceptual
interface between the Medium Access Control sublayer and the
Logical Link Control sublayer above it.

Within this standard the operation of a station is specified
in terms of the layered model shown in Fig 1, see Ref [31.3

The figure also shows which sections of the standard specify
interfaces between layers and which sections specify the
operation of the layers themselves.

1.2 Definitions. Terms that are used in a specific or
specialized manner in one section of this standard are defined )
at the beginning of that section.? '

3merurbarsinb:achacsaxz@md\«ithd'r:seofthereﬁerarx:esinL3.
d5ecialized temms used in this stardard are definad in the glcssary of IEEE
Sud aR.l (IS0 #BR/1). Se= fogote 5

ocugnents
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1.3 References

{NOIE: Refirences to AL, IEFE, and FA Starndards are mot part of the IO
Scardard. }

[1] Reserved for future t:lse5

{2] IEEE Std 802.2-1984 (ISO DP_88¢2/2), Local Area Network
Standard - Leogical Link Control.

[3] 1s0/DIS 7498 Data Processing - Open System
Intercommunicaticn Basic Reference Model, Feb 4, 1982.

[4] ANSI MIL Std 1851A-1983, AdaR Programming ]:anguage.s'9

[5] ISA-dS72.91, PROWAY-LAN (Iocal Network) An Industrial Data
I“I.i.g:;luway.lg

[6] The Yellow Book, "Data Communication over the Telephone
Network”, CCITT Recommendations of the V Series, Vol 8§,
Fascicle 8.1, ITU, Geneva, Nov. 1980 (esp. V.35 - V.37).

[7] The Yellow Book, "Data Communication Network Transmission,
Signalling and Switching, Network Aspects, Maintenance,
Administrative Arrangements”, CCITT Recammendation X158, Vol
8, Fascicle 8.3, ITU, Geneva, Nov. 1984.

5Wha’xﬂ')eﬁ:llow:i.rgd::cxrafn:iscznple:ed,agxcved,a’ﬁp.b].ished,itwj.].l
becae a part of this referare sectim.

(1] IFEE Std 892.1 (ISO &92/1), Iocal Area Network Standard -
Qrerview, Interwoarking, ard Management.
8Pdaisaregist:eredtrademarkoftheLSgovemma:r_,AdaJo:.m:P:ogxam
CEfice.

9For reference purposes, a copy of this standard has been retained at the BSI Library,
Linford Wood, Milton Keynes MK 14 6LE,

wISA documents are available fram Instrument Society of America, 67
Alesarder Drive, O Box 12277, Research Triargle Rark, NC 27709, (BA.
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[8] The Yellow Book, "Line Transmission of Non—-telephone .
Signals", CCITT Recommendations of the H Series, Vol. I1I,
Fascicle III.4, ITU, Geneva, 1980 (esp. H.14).

[9] The Yellow Book, "Impedance Matching Between Repeaters and
Coaxial Pair in Television Transmission", Annex A of
Recommendation J.73, Vol. III, Fascicle I1I.4, ITU, Geneva,
1984.

1.4 Caompliance. Implementations that claim compliance with
this standard shall

(1) Offer the mandatory LLC - MAC interface and services
specified in this standard

(2) Offer the mandatory station management interface and
services specified in this standard

(3) Support the medium access protocol specified in this
standard

(4) Support at least one of the specified physical layers ‘
ard their associated media

(5) Support at least one of the data rates specified for the
selected physical layer.

A number of options are specified in this standard. An
implementaticn should indicate which, if any, of these options
are supported.

1.5 Owverview of the Token Method

1.5.1 The Esserxxe of the Token Access Method

(1) A token controls the right of access to the physical
medium; the station which holds (possesses) the token has
mamentary control over the medium.

(2) The token is passed by stations residing on the medium.
As the token is passed from station to station a logical ring
is formed.

(3) Steady state operation consists of a data transfer phase
ard a token transfer phase. ‘

(4) Ring maintenance functions within the stations provide
for ring initialization, lost token recovery, new station
addition to logical ring, and general housekeeping of the
logical ring. The ring maintenance functions are replicaced
among all the token using stations on the network.

Shared media generally can be categorized into two major
types. These types are broadcast and sequential. This
standard deals exclusively with the broadcast type. On a
broadcast medium, every station may receive all signals
transmitted. Media of the broadcast type are usually
configured as a ghysical bus.

In Fig 2, note that the token medium access method is always

This publication is a Draft for Development and is therefore not to be regarded as a British Standard. Q;?E.!;Lments
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sequential in a logical sense. That is, during normal, steady
state operation, the right to access the medium passes from
station to station. Furthermore, note that the physical
connectivity has little impact on the order of the logical
ring and that stations can respond to a query from the token
holder even without being part of the logical ring. (for
example, stations H and F can receive frames but cannot
initiate a transmission since they will never be sent the

token.)
H - E lee—mm—e—ead D ""'s‘\
~ S
/ \
/ \\
/
MEDIUM ! \‘
H |
{ I'
‘\\ /
\ /

Fig 2
Iogical Ring an Physical Bus

The Medium Access Control (MAC) sublayer provides sequential
access to the shared bus medium by passing control of the
medium from station to station in a logically circular
fashion. The MAC sublayer determines when the station has the
right to access the shared medium by recognizing and accepcing
the token fram the predecessor station, and it determines when
the token shall be passed to the successor station.

1.5.2 General Sublayer Functions

(1) Lost token timer

(2) Distributed initialization

(3) Token holding timer (for multiple classes of service)
(4) Limited data buffering

(5) Node address recognition

(6) Frame encapsulation (including token preparation)

Documents—
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A3


http://www.avadocuments.com/doc/dd-100-1-1985
http://www.avadocuments.com/doc/dd-100-1-1985

BSI DDx100: PARTx1l &85 EE 1lb2aubbkq 0095330 3 W
DD 100: Part 1:1985

(7) FCS generation ard checkirg .
(8) Valid token recognition

(9) New ring member addition
(19) Node failure error recovery

1.6 MAC Layer Internal Structure. The MAC layer performs
several functions which are loosely coupled. The descriptions
and specifications of the MAC layer in this standard are
organized in terms of cne of several possible partitionings of
these functions. The partitioning used here is illustrated in
Fig 3, which shows five asynchronous logical "machines", each
of which handles some of the MAC functions, as discussed in
1.6.1 through 1l.6.5.

LLC

I I R

S
N —_ T
Y A
INTERFACE MACHINE T
(IFM) - l
i ! N
N

.| ACCESS CONTROL
MACHINE M
- (ACM) A
] N
A
RECEIVE TRANSMIT G
MACHINE MACHINE E
(RxM) (TxM) M
E
N
T

o REGENERATIVE —_7‘

| REPEATER MACHINE (RRM) |

| opTioNAL) | o
‘ i PHYSICAL ‘ ;

Fig 3

1.6.1 Interface Machine (IFM). This machine acts as an
interface and buffer between the LIC and MAC layers and
between Station Management and MAC layers. It interprets all
incaming MA-DATA and other service primitives, and generates
appropriate outgoing service primitives. This machine handles
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. the mapping of "quality of service" parameters from the LIC
view to the MAC view, where this is necessary. It handles
queuingy of service requests, for example, requests to send an
LLC protocol data unit (pdu). Finally, it performs the
"address recognition" function on received LIC frames,
accepting only those addressed to this station.
1.6.2 Access Control Machine (ACM). This machine
cooperates with the ACMs of all other stations on the bus in
handling the token to control transmission access to the.
shared bus. The ACM may (optionally) manage multiple MAC
access- classes sO as to provide different levels of "quality
of service" to the LIC layer. The ACM is also responsible for
initialization and maintenance of the logical ring, including
the admission of new stations. Finally, it has responsibility
for the detection of arnd, where possible, recovery fram faulcs
and fajilures in the token bus network.
1.6.3 Receive Machine (RxM). This machine accepts
. atomicsymbol inpucs from the physical layer, assembles them
v into frames which it validates and passes to the IFM and ACM.
The RxM accomplishes this by recognizing the frame start and
the frame end delimiters (SD and ED), checking the frame check
sequence (FCS) and validating the frame's structure. The RxM
also identifies and indicates the reception of noise.bursts
and the bus_quiet condition.
1.6.4 Transmit. Machine (TxM). This machine generally
accepts a data frame from the ACM and transmits it, as a
sequence of atomic—symbols in the proper format, to the
physical layer. The TxM builds a MAC protocol-data-unit by
prefacing each frame with the required preamble and SD, and
appending the FCS and ED. When operating with a Regenerative
Repeater Machine, its operation may be somewhat different.
1.6.5 Regenerative Repeater Machine (RRM). This machine 1s
an optional MAC component which is present only 1in special
"repeater" stations, for example, a broadband, head-end
‘ remcdulator. In such repeater stations, the RRM, when

appropriate, repeats the incoming atomic—symbol strezam, £ram
the physical layer, back to the physical layer for
retransmission; in such cases the physical layer is understood
to be connected to at least two differenc segments of a single
bus. The RxM and TxM may cooperate with the RRM in such
repeating operations.

Of these five machines, the ACM is the most critical and
most camplex:; it is the key control mechanism for the token-—
bus access method, and it must cooperate closely with ACMs in
other stations given only limited information about the state
of the network. Because of its importance, and because much
of its operation is not easily inferred from its functional
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requirements, the explanation and specification of the ACM are .
the major concerns of Sections 5, 6 and 7 of this standard.
The IFM and RxM participate heavily in the operation of the
MAC layer protocol. They are, however, discussed only in
sufficient detail so that the reader will understand their
role- in the MAC layer, in support of the ACM. The level of
discussion was chosen to avoid any ambiguities which might
compromise the coexistence of complying stations on a single:
bus.

1.7 Physical layer and Media. The broad outlines for the
physical layer sections of this standard and also an
introduction to the various physical sigmalling techniques. and
media defined for local area networks using the token—-passing
medium access protocol. are given here.

Three bus media and corresponding physical. layer entities
are specified for use with token-passing medium access )
protocol. .

Each physical layer entity and corresponding bus medium is
described in a pair of consecutive  sections: (that. is, Sections
14 and 11, Sections 12 and 13, and Sections 14 and 15),
consisting of:

(1) A section specifying a specific physical layer entity,
including how the generic interface service specification.
(S_ectioh; 9) between. that physical layer entity and the
station's Station Management functions is particularized, and

(2) A section specifying the medium appropriate to that
physical layer entity.

Three different physical layer entities with corresponding
media suitable for use with the token bus medium access
protocol are specified in this standard. They are
distinguished primarily by the different forms of signalling
specified for each type of physical layer entity. The
remainder of this subsection outlines the salient points of

each type of physical layer entity and corresponding medium. .
1.7.1 Summary of Phase Continuous FSK (Frequency Shift
Keying)

Topology: Omnidirectional bus

Trunk Cable: 75 ohmcoaxial cable, such as types RG-6, RG—
11, ard semi-rigid

Drop Cable: 35 ohmto 58 ohmcoaxial cable stub, less than
350 mm loryg

Connector at Station: 5@ ohmmale BNC-series
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. Recommended Cable Configuration: Long unbranched trunk
g cable with very short "stub" drop cables

Trunk Connection Unit: 75 ohmtee connector

Repeaters: Active regenerative repeaters used for branching
and extension of the system beyond the basic signal loss
budget

Transmit Level: +54 dB to +6@ dB (1 mV, 37.5 ohm)
Receiver Sensitivity: +24 dB (1 mV, 37.5 chm)
Data Rate: 1 Mb/s

Signalling: Manchester encoding of data and non-data
symbols.
The symbol representations are:
{HL} = zero — initial high, final low level
{1H} = dne — initial low, final high level
{LL HH} = pairs of non-data symbols
. _ —— initial pair of low level followed by
a final pair of high level

Modulation: Phase continuous FSK (a form of Frequency
Modulation), with Manchester representation:

(1) Frequency of high level = 6.25MHz + @.08 MHz

(2) Frequency of low level = 3.75MHz + 4.08 MHz

Pad-idle: Alternating one and zero symbols

Clock Recovery: From transitions generated by the
Manchester encoding

1.7.2 Summary of Phase Coherent FSK
Topology: Omnidirectiocnal bus

Cable: 75 ohmcoaxial ‘cable, such as types RG-6 and semi-

rigid
Connector at Station: 75 chmfemale F-series
Recammended Cable Configuration: CATV-like semi-rigid trunk
. and flexible drop cable

Trunk Connection Unit: 75 chmnondirectional passive
impedance~matchirg tap

Repeaters: Active regenerative repeaters used for high-
fanout branching and extension of the system beyond the basic
signmal loss budget

Transmit Level: 464 dB to +63 dB (1 mV, 75 ohm) [dBmV]
Receiver Sensitivity: -15dB (1 mV, 75 ohm) [dBmV]

@
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Data Rates: 5 Mb/s and 19 Mb/s ‘

Signalling: Direct encoding of data and non-data symbols,
each as an integral number of cycles of constant frequency,
with frequency changes only at the zero crossings of the
waveforms. Two freguencies are used:

(1) The lower is 1 Hz/(b/s) (that is, 5 MHz at 5 Mb/s, 19
MHz atc 19 Mb/s)

(2) The higher is 2 Hz/(b/s) (that is, 19 MHz at 5 Mb/s, 20
MHz at 18 Mb/s)

The symbol representations are:

zero — two full cycles of the higher frequency

one — cne full cycle of the lower frequency

pairs of non—.data -- one full cycle of the higher
frequency, ocne full cycle of the lower frequency, and another
one full cycle of the higher frequency

Pad-idle: Consecutive one symiols

Clock Recovery: From zero crossings in the received ‘
signalling

Transmit Data Timing: Phase locked to transmit frequencies.
All ports of a regenerative repeater shall use the same

transmit data ciming and hence exactly the same transmitc
frequencies.

1.7.3 Summary of Multilevel Ducbinary AM/PSK
Topology: Directional bus with active head-end repeater

Cable: 75 ohmcoaxial cable, such as types RG-6 and semi-
rigid

Connector at Station: 75 chmfemale F-series

Recammended Cable Configuration: CATV-like semi-rigid trunk
and flexible drop cable

Trunk Connection Unit: 75 ohmdirectional passive impedance
-mactching tap .
Repeaters: Head-end regenerative repeater used as system
data-rate clock source, as central assessor of contention ard
noise, and to retransmit all signalling received on the
directional medium

Amplifiers: Standard CATV biadirectional mid-splic or sub-—
split or high-split (or unidirectional for dual-cable
configuration) broadband amplifiers used for extension of the
system beyond the basic signal loss budget

Channel Bandwidths: 1.5 MHz, 6 MHz and 12 MHz

| W
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Transmit Level:
’ In 1.5 MHz bandwidth, +24 dB to +44 dB (1 mV, 75 ohm)
[dBmv], adjustable
In 6 MHz bandwidth, +3¢ dB to +540 dB (1l mV, 75 ohm)
[dBmv], adjustable
In 12 MHz bandwidth, +33 dB to +53 dB (1 mV, 75 onm)
[dBnV], adjustable
Receiver Sensitivity:
In 1.5 MHz, -16 dB to +4 dB (1 mV, 75 ochm) [dBmV]
In 6 MHz, -1 dB to +19 dB (1 mV, 75 ohm) [dBmv]
In 12 MHz, -7 dB to +13 dB (1 mV, 75 ohm) [dBmV]

Data Rates: 1 Mb/s in 1.5 MHz, 5 Mb/s in 6 MHz, 18 Mb/s in

12 MHz
{NOTE: The following chamnel assigrments are not part of the IO
Starcard. }
Recommended North American Channel Assignments:
. For 10 Mb/s, channels 3' and 4' (59.75 MHz - 71.75 MHz)

and P and Q (252 MHz - 264 MHz)

For 5 Mb/s, channels 3' (59.75 MHz - 65.75 MHz) and P (252
MHz - 258 MHz), or 4' (65.75 MHz - 71.75 MHz) and Q (258 MHz ~
264 MHz)

For 1 Mb/s, any of the eight equally spaced 1.5 MHz
subchannels of reverse channels 3' and 4', paired with the
corresponding forward channels P and Q

Scrambler: A self-sync scrambler with a generator
polynomial of 14 04x77 is applied to all framed data prior to
enccding for transmission,both to increase the average number
of transitions within a transmission and to randomize spectral
camponents of the transmitted modulation.

Signalling: data and non-data symbols are enccded so as to
specify the amplitude of the eventual modulation. A single
form is defined in this standard: one MAC-symbol per baud

. "three-symbol" ( {d}, {4}, {2} ) signalling together with
compatibility considerations for three additional forms; the
additional forms are described in 14.12.

In all of these forms of signalling, the middle level is
used only to signal the non-.data symbols found in frame
delimiters and reported "silence", and as a "kicker" to break
up long sequences of a single other signalling level. Such
long sequences are unlikely since a scrambler is applied to
framed data before it is encoded for transmission.

For one MAC~-symbol per baud signalling, the symbol
representations at the receiver are:

{d} = zero — zero amplitude

{4} = one — "maximum" amplitude

_ Documents__
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{2} = non.data symbols or "kickers", always occurring in
pairs with a "median" amplitude of one half the "maximum" .

Modulation: Multilevel duobinary AM/PSK

Pad-idle: Alternating {4} and {@} symbols, starting with
{4}

Reported silence: The repeated sequence Of symbols
transmitted by the head-end to report that it is not receivirg
any signalling. The sequence has a pericd of four symiols and
the repetition may break off after any symbol of the sequence.
Listening mcdems can set. their AGC, and can determine: the
signalling mode of the system by the sequence used:

For cne MAC-symbkol per baud signalling, the sequence is:
{2} {2} (g} {4}
For possible future two and four MAC-symbols per baud
signalling modes, the following sequences are reserved:
e
2} (8} {4
(2} {4} (@} ®

Implementations which detect any of these reserved repeating
sequences should either switch to the corresponding mode of
operation or inhibit transmission.

Clock Recovery: Fram level transitions within the received
signalling

Transmit Data Timing: Sourced by head-end remodulator;
frequency locked to received data timing at all other
stations.

1.7.4 Alternate Physical lLayer and Medium for Industrial
Control. Alternate physical layers and media for industrial
control are specified in Ref [5]. These alternate physical
layers and media are campatible at the MAC-Physical interface.

1.8 Access Method Characteristics. An understanding of the
pbasic characteristics of the token-passing access method is ‘
useful, in order to better understand where and when a token-—
passing bus is an appropriate LAN technology.

Some of the important features of this medium access methcd
are as follows:

(1) The method is efficient in the sense that under high
offered load the coordination of the stations requires only a
small percentage of the medium's capacity.

(2) The method is fair in the sense that it offers each
station an equal share of the medium's capacity. It does not,
however, require any station to use its full share.

(3) The method permits multiple classes of service.

(4) The method coordinates the stations' transmissions so
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that they minimize and control their interference with each
other.

(5) The method imposes no additional requirements on the
media and the modem capabilities over those necessary for
transmission and reception of multibit, multiframe sequences
at the specified mean bit error rate.

(6) In the absence of system noise, the method provides
canputable, deterministic, worst-case bounds cn access delay,
for the highest priority class of service, for any given
network and loading configuration.

(7) Pericds of controlled interference are distinguishable;
system noise measurements are possible during the remaining
pericds.

(8) The method places minimal constraints on how a station
which momentarily controls the medium may use its share of the
medium's capacity. In particular, che access methcd does noc
prohibit. any station from using other specialized access
methods (such as poll/response for example) during that
station's access periods, provided only that those specialized
methods do not confuse the other stations on the network as to
the (distributed) state of the overall access mechanism.

(9) The method permits the presence of large numbers of low—
cost reduced-function stations in the network, together with
one or more full-function stations. (It is assumed that at
least one full-function station is needed to make the system
operational, for example, initialize.) An example of a
reduced function station is one that can "receive only" and
therefore does not contain access control logic.

1.9 Standard Organization. This standard is organized in 15
sections, which are summarized below:

Section 1 begins with a general discussion of the token-—
passing bus access method. The MAC layer functional
partitioning used in subsequent discussions is introduced
here. The Physical layer and Media options are also surveyed.
Finally, features of the token—passing bus access method are
reviewed.

Section 2 details the interfaces between the LLC and MAC
layers, and the services and command. interfaces (such as
sending a frame) provided to the LIC layer.

Section 3 details the interface between the station
management entity and the MAC layer. It describes the
initialization services (such as setting timer values)
provided by the station management.

Section 4 details the MAC general frame structure including
delimiters, addressing, and the FCS. All of the frame
formats which MAC handles, including MAC control frames, are

Documents

This publication is a Draft for Development and is therefore not to be regarded #2¢ 2ritish-Standard. Sge page 4.

21


http://www.avadocuments.com/doc/dd-100-1-1985
http://www.avadocuments.com/doc/dd-100-1-1985

BST DDxLDD: PARTx%1l 45 B8 lkeubbd 0095338 4
DD 100:Part1:1985

enumerated. ‘

Section 5 discusses the basic concepts of the access
protocols and provides an informal description of the actions
in each state of the Access Control Machine. The other state
machines of the MAC sublayer are also described in Section 5.

Section 6 contains.-definitions of essential MAC terms and
components. and. specifies those mandatory compliance
requirements for the MAC sublayer protocols which are not
covered elsewhere. :

Section 7 specifies. the MAC access. control. machine by means
of a state machine model. This. is the definitive
specification of the token-passing bus MAC oOperation. Section
7 also describes the MAC layer variables, funcrions and
procedures. used 1n the state machine.

Section 8 details the interface between the medium access
control sublayer and the physical layer. Included here are
descriptions of the interface symbols, requests, and
responses . ’

Section 9 describes the generic interfaces between the
station management entity and the: various token-passing bus
physical layers.

Sections. 18 and 11 detail the physical layer and medium,
respectively, for a single—channel (that is, omni-directional)
Phase Continuous FSK coaxial cable bus at 1 Mb/s.

Sections 12 and 13 detail the physical. layer and medium,
respectively, for a single-channel (that 1s, cmni~directional)
Phase Coherent FSK coaxial cable bus at 5 Mb/s or 18 Mb/s.

Sections 14 and 15 detail the physical layer and medium,
respectively, for a dual-channel (that is, head-ended)
broadband Duobinary AM/PSK coaxial cable bus at 1 Mb/s, 5
Mb/s, or 1@ Mb/s.
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2. LIC - MAC Interface
Service Specification

This section specifies the services provided to the logical
link control (LLC) sublayer, and to the alternative sublayer
specified in Ref [5], at the boundary between the logical link
control functions and the medium access sublayer of the data
link layer of the reference model. This standard specifies
these services in an abstract way. It does not specify or
constrain the implementation entities and interfaces within a
computer system. The relationship of this section to other
sections of this standard and to LAN specifications is
illustrated in Fig 4.

layers > 2 | | M
— +— —t A |
s | LIC | s N |
layer T | LOGICAL LINK CONTROL | T A |
A 4 + A G |
2 T | MBAC [ B |
I | MEDIUM ACCESS CONTROL| I M |
0 + + O E |
layer N | PHY | N & |
1 | PHYSICAL | T |
"layer" o+
2 M E D I UM

Fig 4
Relation to LAN Model

NOIE: The exact relationship of the layers desrabed in this standard o te
layers defined by the CBI Referexe Model is fixr furue study-

2.1 Overview of the LIC - MAC Service

2.1.1 General Rescription of Services Provided. Thuis
section describes informally the services provided to the
logical link control sublayer by the token-passing medium
access control sublayer, both of the data link layer. These
services only provide connectionless data transfer services
between peer LLC entities. They provide the means by which
logical link control entities can exchange MAC service data
units (m.sdu) without the establishment of an underlying
point-to-point connection. The data transfer can pe point-to—
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point or multipoint, unacknowledged er aekmewledged. .
2.1.2 Model Used for the Service Specification. The mcdel

and descriprtive method are detailed in Appendix A
2.1.3 Overview of Interactions. The primitives associated

with this comnectionless data transfer service are:

(1) MA_DATA.request
(2) MA_DATA.indicaticn

(3) MA_DATA.confirmation

An MA_DATA.request primitive 1s passed to the MAC sublayer
to request. that an m_sdu be: sent. (All m_sdus are sent usirg
connectionless procedures.) An MA_DATA.indication primitive
is passed fram the MAC sublayer to indicate the arrival of an
m_sdu. An MA_PATA.confirmation primitive is passed from the
MAC sublayer to convey the local results of the previous
assocrated MA_DATA.request primitive.
2.1.4 Basic Services and Options. All services are
mandatory and are required in all implementations. .

2.2 Detailed Interactions with the LLC Enticty. This
subsection describes in detail the primitives and parameters
associated. with the LIC comnectionless data transfer services.
Note that the parameters are specified in an abstract sense.
The parameters specify the informaticn that shall be available
to the: receiving entity. A specific implementation is not
constrained in the method of making this information
available. For example, the m_sdu parameter associated with
some- of the data transfer service primitives may be provided
by actually passing the MAC service data unit, by passing a
descriptor, or by other means. The values of some selection
parameters may be implied by an implementation. The MAC.
sublayer may also provide local confirmation mechanisms for
all request type primitives.
2.2.1 MA_DATA.request

2.2.1.1 Function. This primitive is the service request .
primitive for the LIC connectionless data transfer service.

2.2.1.2 Semantics. The primitive shall provide
parameters as follows:

MA_DATA.request

( destination_address,

m._sdu,
desired_guality )

destination_address specifies either an individual or a
group MAC-entity address.
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m_sdu specifies the MAC service data unit to be transmitted
by the MAC sublayer entity for the requesting LLC sublayer
encity.

desired_quality specifies the desired quality of service.
The semantics of this parameter include both MAC~level
priority, with a range of g (lowest) to 7 (highest) (see
6.6.1.2), and MAC-level delivery confirmation service, with
values of request_with_no_response, requesswith responeer and
respense.

2.2.1.3 When Generated. This primitive is passed from a
LIC sublayer entity to the MAC sublayer encity to request that
the MAC sublayer entity compose and transmit che specified
frame at the desired quality of service on the local area
network.

2.2.1.4 Effect on Receipt. Receipt of this primitive
causes the MAC entity to attempt to canpose and transmit the
specified frame.

2.2.1.5 Additional Commenets~ A wvalue of
reguese with response for the delivery-confirmaeicn comperene
ef the gualisy parameser indieates =what =whe Rext
MA~DATAvindicaeion shouid itsedrf have a guality parameser
gepeeifying respenser A whieh ease =hat Bnexs
MA-DAPA+indication shaidl be asseeiated with =his
MA~BAT A rrefiegs -

& value of respense for the delivery-confirmation comperent
of she quality parameter indicates that the immediasely-pries
MATPATArindicasion shall itself have had a guality paramerer
speayifying regwest wish resperser

A greup deseéﬂaeien'adéfess shoeutd pet be used when
Speeifying regquest with resperser

2.2.2 MA_DATA.indication

2.2.2.1 Function. This primitive is the service
indication primitive for the LIC connectionless data transfer
service.

2.2.2.2 Semantics. The primitive shall provide
parameters as follows:

MA_PATA.indication
( destination_address,
source_address,
m_sdu,
quality )

destination._address and source_address parameters specify
the A and SA fields of a frame (see Section 4) as received by
the local MAC entity, and thus the MAC-entitilies involved in
the transmissicon.
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m_sdu specifies the MAC service data unit as received by the .
local MAC sublayer entity.
quality specifies the delivered quality of service. The
semantics of this parameter include both MAC-level priority,
with a range of @ (lowest) to 7 (highest) (see 6.6.1.2), and
MAC-level delivery confirmation service, with values of
request_with_no_response, reguese~with-respeneer and respense.
2.2.2.3 When Generated. This primitive is passed from
the MAC sublayer entity to the ILC sublayer entity to indicate
the arrival. of a frame from the physical layer entity. Such
frames are reported only when they are free of detected errors
arnd their (individual ar group) destination address. designates
the local MAC entity.
2.2.2.4 Effect on Receipt. The effect of receipt of this
primitive by the LIC entity is specified in the Logical Link
Control standard, Ref [2].
2.2.2.5 Additional Comments. In the absence of errors,
the contents of the m_sdu parameter are logically camplete and '
unchanged relative to the m_sdu parameter in the associated
MA_DATA.request at the sending station.
NOIE: This is a quarancee of transparacys
A value of reguest-with-respeonse feor the delivery—
cenfirmation component of the guatity parameter indicates thae
the reeeiving MAC—uscer emeiey sheuld immediately respend wieh
an MATDATArreguest whieh iesedf has a gualiey parameser
speexfying reepenser
A vatue of respense for the delivery-confirmacicn compeRent
ef the gualisy parameter indieates ehae €A
MA-DATAvindieation may be asseeiated with a prier
MA~BATArreguest whieh ieseif had a guality parameeer
speeifying regquest with recpenser and whieh was igsued By the
same MAC-user entityr
2.2.3 MA_DATA.confirmation
2.2.3.1 Function. This primitive is the service .
confirmation primitive for the LIC connectionless data ‘
transfer service.
2.2.3.2 Semantics. The primitive shall provide
parameters as follows:
MA_DATA.confirmation
( quality,
status )
quality specifies the quality of service actually provided.
The semantics of this parameter (for example, priority, MAC~
level delivery confirmation) are left for further study.
status indicates the local success or failure of the
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corresponding previocus MA _DATA.request.

2.2.3.3 When Generated. This primitive is passed from
the MAC sublayer entity to the LILC sublayer entity to confimm
the success or failure of the service provided for the
previous associated LIC data transfer request.

When the guality parameter of what request speeifies
regquese with"noTrespense oF resperser the MA-DAFN.conrfirmatien
8 passed immediately after the eransmissien of she
corregpending framer

When the guaziey parameker eof shat regueset gpegifies
Fegfaese wish Trespenser the MA DPAFIvecopfirmation i8 passed when
the regquested regpeonse frame ig reeeivedr or when ehe allewed
ramber of reeries hae ceeurredr oF upen leealt failurer

2.2.3.4 Effect on Receipt. The effect of receipt of this
primitive by the LIC sublayer entity is specified in [2].

2.2.3.5 Additional Comments. Success of this request
indicates that the previously specified m_sdu has been
transmitted correctly to the best of the local MAC entity's

knowledge. ¥a the ease thas the corresperding MA“DATMreguese
had a ¢uality paromeser speeifying regquese with respeoncer the

MA-DATSreopfirmaticn 19 assceiated with she MATBDAFIAvindieatice
eonveying the responser +£f any sueh eeeurredr Also, it 1S
assumed that sufficient information is available to the LIC
sublayer entity to associate the confirmatcion with the
corresponding request.
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3. Station Management — MAC ;
Interface Service Specification ‘

This section specifies the services provided to ard by the
station management functions by and to the token-passing MAC
sublayer of this standard. This standard specifies these
services in an abstract way. The standard does not specify or
constrain the implementation entities and interfaces within a
computer system. The relationship of this section to other
sections of this standard and to other IAN specifications is
illustrated in Fig 5.

layers > 2 [ | M|
———— + -t A l
s | Lic. | s N |
layer T | LOGICAL LINK CONTROL | T A |
A 4= -+ A G | .
2 T | MAC 17 ©E |
I | MEDIUM ACCESS CONTROL] I M |
0 + + 0 E |
layer N PHY | N N |
1 | PHYSICAL | T |
“layer” -
2 M EDTI UM
Fig 5
Relation to LAN Model
3.1 OQverview of the Station Management - MAC Service
3.1.1 General Description of Services Provided. This .

subsection describes informally the services provided to and
by the station management functions by and to the token-
passing medium access control sublayer of the data link layer.
These services are local administrative services between the
MAC sublayer and its manager. They provide the means and
method of

(1) Resetting the MAC entity, selecting the MAC entity's MAC
address (and implicitly the length of all MAC addresses on the
network) and the token-passing protocol appropriate for the
network (for example, token bus, token bus repeater), and
confirming that the MAC entity can implement that protocol.

This publication is a Draft for Development and is therefore not to be regarded as a British Stan md.&@ﬁbbments
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(2) Specifying the wvalues of timer and counter preset
constants appropriate for the necwork (for example, a bus
slot_time).

(3) Determining whether the MAC entity should be a member of
the token-passing ring, and whether its address appears to be
unique to the local network.

(4) Reading the current values of some of the MAC-entity's
parameters.

(5) Notifying the station management entity of relevant
changes in the MAC-entity's parameters..

(6) Specifying the set of group addresses which the MAC
entity recognizes.

(7) Providing the means for which station management peer
entities can exchange MAC service data wits (m_sdus) without
the establishment of an underlying point_to_poinc connection.

3.1.2. Model Used for the Service Specification. The model
and descriptive method are detailed in Appendix A

3.1.3 Owerview. of Interactions. The primitives associated
with local administrative services are

MA_INITIALIZE_PROTCCOL.request
MA_INITIALIZE PROTCCCL.confirmation

MA,_SET VALUE.request
MA_SET VAIUE.confirmation

MA_READ VALUE.request.
MA_READ VALUE.confirmation

MA_FAULT_REPORT.indication

MA_GROUP_ADLRESS.request
MA_GRCOUP_ADDRESS .confirmation

MA _CDATA.request
MA_CIATA. indication
MA_CDATA.confimation

3.1.3.1 MA_INITIALIZE_PROTOCOL. The
MA_INITIALIZE_PROTOCOL.request primitive is passed to the MAC
sublayer to reset the entire MAC sublayer and to select the
MAC entity's MAC address (and implicitly the lerngth of all MAC
addresses on the network), the token-passing protocol
appropriate for the network (that is, token_pus) and the
station's role in that network (for example, originate_only or
originate_and_repeat). It elicits an immediate
MA_INITIALIZE_PROTOCOL.confirmation specifying whether the
desired protocol is available.

Documents

This publication is a Draft for Development and is therefore not to be regarded 7=« 2ritish.Standard. See paged.

29


http://www.avadocuments.com/doc/dd-100-1-1985
http://www.avadocuments.com/doc/dd-100-1-1985

BSI DDx100: PARTx1 65 EE 1lb24bb9 009534k 7 W
DD 100:Part 1:1985

3.1.3.2 MA_SET VALODE. The MA_SET VALUE.request primitive
is passed to the MAC sublayer from the station management ‘
entity to set the value of a MAC variable. The
MA_SET_VALUE.confirmation returns a success or failure
indication for the associated primitive.

3.1.3.3 MA_READ_VALUE. The MA_READ VALUE.request
primitive is passed to the MAC sublayer from the station
management entity to request the value of a MAC variable. The
MA_RFEAD VALUE.confirmation returns the value of the requested
MAC variable.

3.1.3.4 MA_EVENT. The MA_EVENT.indicaticn. primitive is.
passed to the station management entity to indicate that the
value of a significant MAC variable has changed or some other
significant event has occurred.

3.1.3.5 MA_FAULT_REPORT. The MA_FAULT REPORT.indication
primitive is passed to the station management entity to
indicate that an error has been inferred by the MAC entity.

3.1.3.6 MA_GROUP_ADDRESS.. The MA_GROUP_ADDRESS.request.
primitive is passed to the MAC sublayer to specify the set of ‘
MAC~level group addresses which the MAC entity should
recognize, so that valid MAC-~level frames with these
destination addresses will be passed to a MAC-user entity by
way of the appropriate indicate primitive. The
MA_GROUP_ADIRESS. confirmation primitive returns a success Oor
failure indication for the associated request primitive.

3.1.3.7 MA_CDATA. The MA_CDATA.request primitive is
passed to the MAC sublayer to request that a station
management m_sdu be sent. (All m_sdus in staticn management
frames are sent using connectionless procedures, see 4.2.3 for
frame format.) An MA_CDATA.indication primitive is passed
from the MAC sublayer to indicate the arrival of a station
management m_sdu. An MA_CDATA.confirmation primitive is
passed from the MAC sublayer to convey the local results of
the previous associated MA_CIATA.request primitive.

3.1.4 Basic Services and Options. All services are .

mandatory, and are required in all implementations. ‘

3.2 Detailed Interactiocns with the Station Management Entity.
The primitives and parameters associated with the MAC
administrative services are described in detail here. Note
that the parameters are specified in an abstract sense. The
parameters specify the information that shall be available to
the receiving entity. A specific implementation 1is not
constrained in the method of making this information
available. For example, the station address (TS) or set~of-
group-addresses parameters associated with some of the
administrative service primitives may be provided by actually
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passing MAC addresses, by passing descriptors, or by other
means. The values of some selection parameters may be implied
by an implementation. The MAC sublayer may also provide
local confirmation mechanisms for all request type primitives.
3.2.1 MA_INITIALIZE PROTOCOL.request

3.2.1.1 Function. This primitive is the service request
primitive for the protocol initialization serxvice. It also
functions as a RESET service request primitive for the entire
MAC sublayer.

3.2.1.2 Semantics. This primitive shall provide
parameters as follows: '

MA_INITIALIZE_PROTOCCL.request
( desired_protocol )

desired_protocol specifies the token-passing protocol which

the MAC. entity should implement: simple token_Bus or
token_pus_repeater (for example, a head-end station on a
broadband medium).

3.2.1.3 When Generated. This primitive is passed from
the station management entity to the MAC sublayer entity to
request that the MAC sublayer entity reset itself and
reconfigure 1tself as specified by the parameters.

3.2.1.4 Effect of Receipt. Receipt of this primitive
causes the MAC entity to reset itself exactly as at power-oq,
select the desired protocol, and generate a
MA_INITIALIZE_PROTOCQOL.confirmation to indicate the
availability of the desired protvocol.

3.2.1.5 Additional Comments. This primitive causes the
MAC entity to be a nonmember of the token-passing ring.

3.2.2 MA_INITIALIZF, PROTOCOL.confirmation

3.2.2.1 Function. This primicive is the service
confirmation primitive for the protocol initialization
service.

3.2.2.2 Semantics. This primitive shall provide
parameters as follows:

MA_INITIALIZE PROTCCCL.confirmation
( status )

status indicates the success or failure of the

initialization request.

3.2.2.3 When Generated. This primitive is passed from
the MAC sublayer entity to the station management entity to
indicate the success or failure of the previous associated
protocol initialization request.

3.2.2.4 Effect of Receipt. The effect of receipt of this
primitive is unspecified.
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3.2.3 MA_SET VALUE.request .
3.2.3.1 Function. This primitive is the service request
primitive for the setting of values of MAC sublayer variables.
3.2.3.2 Semantics. This primitive shall provide

parameters as follows:

MA_SET_ VAILUE. request
( variable_name,
desired_value )

variable_name indicates. which MAC sublayer variables: is to
be assigned the specified desired value.
The following variables shall be settable by way of this
rrimitive
(1) s (station address, see 7.1.1)
(2) slot_time
(3) hi_pri_token hold_time
(4) max_ac_4_rotation_time (if priority option is

implemented) ‘
(5) max_ac_2_rotation_time (if priority option is '
implemented)
(6) max_ac_0_rotation_time (if priority option is
implamented)

(7) max_ring_maintenance rotation_time
(8) ring_maintenance_timer: initial_ value
(9) max_inter_solicit_count
(1) min_post_silence preamble_length (see 4.1.1)
(11) in_ring desired
(12) event_enable_mask (see 3.2.7)
£13) man~reery-limie
Other MAC variables are for future study.
The range of desired_value is the range defined in Secm.on 7
for the specified MAC variable.
3.2.3.3 When Generated. This primitive is passed from
the station management entity to the MAC sublayer entity tO
request that the MAC sublayer entity change the value of the .
specified variable.
3.2.3.4 Effect of Receipt. The receipt of this primitive
causes the variable value to be changed and to generate the
asscciated MA_SET VALUE.confirmation primitive.
3.2.4 MA_SET VALIE.confirmation
3.2.4.1 Function. This primitive 1is the service
confirmation primitive for the MAC sublayer set value service.
3.2.4.2 Semantics. This primitive shall provide

paramecers as follows:

MA SET_VALUE.confirmation
( status )

rpents
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. status indicates the success or failure of the set value
4 request. If the MAC variable of the MA_SET VALUE.request is
not implemented, status shall be retwned as failure.
3.2.4.3 When Generated. This primitive is passed from
the MAC sublayer entity to the station management entity to
indicate the success or failure of the previous associated
MA_SET_VALUE.request.
3.2.4.4 Effect of Receipt. The effect of receipt of this
primitive is unspecified.
3.2.5 MA_READ VAIUE.request
3.2.5.1 Function. This primitive is the service request
primitive for the reading of values of MAC sublayer variables.
3.2.5.2 Semantics. This: pPrimitive shall provide
parameters as follows:

MA_READ VALUE.request
( variable_name )

variable name indicates which of the MAC sublayer variables
’ is to be read.
Readable MAC sublayer variables are:
(1) Address of successor, NS (see Section 4)
(2) Address of predecessor,PS (see Section 4)
(3) Number of reeries on reguest—with respense frames
A partial list of variables under study are:
(1) Number of stations in ring
(2) Measured token rotation time
(3) Number of valid received frames
(4) Number of received frames with FCS errors
3.2.5.3 When Generated. This primitive is passed from
the station management entity to the MAC sublayer entity to
request that the MAC sublayer entity return the value of the
specified variable.
3.2.5.4 Effect of Receipt. The recelpt of this primitive
causes the value of the specified variable to be returned by
. way of the associated MA_READ VALUE.confirmation primitive.
. 3.2.6 MA_READ VALIR.confimmation
3.2.6.1 Function. This primitive is the service
confirmation primitive for the read value service.
3.2.6.2 Semantics. This primitive shall provide
parameters as follows:

MA_READ VAIUE.confirmation
( currenc_value,
status )

If status equals success, current_value has taken on the
current value of the MAC variable specified in the associared
read value primitive. If status equals failure, the MAC
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variable is not readable or not implemented and the value of .
current_value is not specified. :

3.2.6.3 When Generated. This primitive is passed from
the MAC sublayer entity to the station management entity to
indicate the success or failure of the previous associated
MA_READ VALUE.request.

3.2.6.4 Effect of Receipt. The effect of receipt of this
primitive is unspecified.

3.2.7 MA_EVENT.indication )

3.2.7.1 Function. This primitive is the service
indication primitive by which station management is- informed
of significant events within the MAC sublayer.

3.2.7.2 Semantics. This primitive shall provide
parameters as follows:

MA_EVENT.indication

{ event )
event identifies the event that has occurred within the MAC
sublayer. The events that cause an MA_EVENT.indication are ‘

(1) Change of successor address
(2) Change of successor address to null
Additional events are for future study.
3.2.7.3 ®hen Generated. This primitive is passed from
the MAC sublayer entity to the station management entity to
indicate the occurance of an enabled significant event within
the MAC sublayer. It is enabled when an MA_SET_VALUE.request
has set the event_enable_mask to a non-zero value.
3.2.7.4 Effect of Receipt. The effect of receipt of this
primitive is unspecified.
3.2.8 MA_FAULT_REPORT.indication
3.2.8.1 Function. This primitive 1is the service
indication primitive for MAC failure indications.
3.2.8.2 Semantics. This primitive shall provide
parameters, as follows:

MA_FAULT_REPCRT.indication ‘
( fault_type )

fault_type identifies the particular fault condicion the MAC
layer has detected

(1) Duplicate_address

(2) Faulty_transmicter

The duplicate_address fault 1s indicated when the MAC
sublayer entity has inferred that there is another MAC entcity
on the network which has the same MAC address as cthe current
value of the variable TS

The faulty transmitter fault is 1indicated when the MAC
sublayer entity has inferred evidence that the stacion's

cuTents
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transmicter is not being received correcr_l.y by other stations
in the network.

3.2.8.3 When Generated. This primitive is passed from
the MAC sublayer entity to the station management entity to
indicate that the MAC entity has detected a failure condition
within the protocol. The indication is passed when the access
control machine transitions to the (FFLINE. state.

The situations in which an MA_FAULT_REPORT.indication is

passed are defined in Section 7 in the ACM state tables.

3.2.8.4. Effect of Receipt. The effect of receipt of this
primitive is unspecified.

3.2.8.5 Additional Comments. This primitive is generated
in response to detection of a network administration or
hardware fault which may be due to failure of clrcultry in
either the detecting station or another station.

3.2.9 MA_GROUP_AIDRESS.request

3.2.9.1 Function. This primitive is the service request
primitive for the protocol's group address activation service.

3.2.9.2 Semantics. This primitive shall provide
parameters as follows:

MA_GROUP_ADDRESS. request
( set of group-addresses )

set of group-addresses specifies zero or more group MAC-

entity addresses.

3.2.9.3 When Generated. This primitive is passed from
the station management entity to the MAC sublayer encity to
request that the MAC sublayer entity recognize the specified
set Of group addresses, so that valid MAC-level frames with
these destination addresses will be passed to a MAC-user
entity by way of the appropriate indicate primitaive.

3.2.9.4 Effect of Receipt. Receipt of this primitive
causes the MAC sublayer entity to load the desired set of
group addresses for comparison with the destination address of
MAC-user frames and to retwn a MA_GROUP_ADDRESS.confirmation
primitive. The last set of group addresses loaded are the
only ones recognized. Loading zero (no) group addresses
deactivates the group address recognition service.

3.2.9.5 Additional Comments. The predefined broadcast
group address (of all one bits) 1s always recognized and
cannot be disabled.

3.2.19 MA_GROUP_AIDRESS.confirmation

3.2.14.1 Function. This primitive is the confirmation

primitive for the protocol's group address activation service.

This publication is a Draft for Development and is therefore not to be regarded a. a

35

__Documenis_

dshi§tandard,; See,pageid.


http://www.avadocuments.com/doc/dd-100-1-1985
http://www.avadocuments.com/doc/dd-100-1-1985

BSI DDx100: PARTx1 &85 ER 1lbk2ubkk9 0095352 2 M
DD 100: Part 1:1985

3.2.14.2 Semantics. This primitive shall provide ‘
parameters as follows:

MA_GROUP_ADDRESS.confimation
( status )

status indicates the success or failure of the request.
3.2.14.3. %hen Generated. This primitive is passed fram
the MAC sublayer entity to the station management entity to
indicate the success or failure of the: previous associated
MA_GROUP_ALDRESS.request.
3.2.18.4 Effect of Receipt. The: effect of receipt of
this primitive is uwspecified.

NOTE: To provide a basis for netwark moitaring and analysis, an
implementatim also may suxopoee.
(1) Racepricn of all MAC-user frames, independent of
destiretion address.
(2) Reoeprion of all frames, including MC gxerol. frames, ;
as. specified 1n 413 ‘

3.2.11 MA CIATA.request
3.2.11.1 Function. This primitive is the service request
primitive for the station management connectionless data
transfer service.
3.2.11.2 Semantics. This primitive shall provide
parameters as follows:

MA_CDATA. request.
( destination _address,
m_sdu,
desired_gualicy )

destination_address specifies either an individual or a
group MAC-entity address.

m_sdu specifies the MAC service dara unit to be transmitted
by the MAC sublayer entity for the requesting station
management entity. .

desired_quality specifies the desired quality of service.
The semantics of this parameter include both MAC-level
priority, with a range of @ (lowest) to 7 (highest) (see
6.6.1.2), and MAC-level delivery confirmation service, with
values of request_with_no_response, reguest with respenser and
Freopense.

3.2.11.3 When Generated. This primitive is passed from

the station management entity to the MAC sublayer entity to
request. that the MAC sublayer entity compose and transmit the
specified frame at the desired quality of service on the local
area network.
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3.2.11.4 Effect of Receipt. Receipt of this primitive
causes the MAC entity to attempt to compose and transmit the
specified frame.
3.2.11.5 Additienal GCoemmentsa« A value of
reguestwith-response for the delivery-cenfirmation componesns
of =he gualtiey parameser indieases =whas #he nexs
MA-CBATArindication sheultd isself have a gualtisy parameses
speeirfying responser in whieh eade 2hat neus
MA-CSPATArindieasrron shali: be asseeiated with whisg
MA—CRARArrecfieste
A vatue of recpernse for she delivery-cenfirmation component
ef she guativy parameser indicates that the immediasely-pricr
MA-CEANAvindication shall iwself have had a gualiey parameser
apeeyifyping reguest wish-respenser
A group destinarion”address shouid nee be used when
apeedfring. regiese with regspenger
3.2.12 MA_CIATA.indication
3.2.12.1 Function. This primitive is the service
indication primitive for the station management connectionless
dacta transfer service.
3.2.12.2. Semantics. This primitive shall provide
parameters as follows:
MA_CIATA. indication
( destination_address,
source_address,
m_sdu,
quality )
destination_address and source_address parameters specify
the MA ard SA fields of a frame (see Section 4) as received by
the local MAC entity, and thus the MAC-entities involved in
the transmission.
m_sdu specifies the MAC service data unit as received by the
local MAC sublayer entity.
quality specifies the delivered quality of service. The
semantics of this parameter include both MAC-level priority,
with a range of g (lowest) to 7 (highest) (see 6.6.1.2), and
MAC-level delivery confirmation service, with values of
request_with_no_response, reguess-with-respenser and resperse.
3.2.12.3 When Generated. This primitive is passed fram
the MAC sublayer entity to the station management entity to
indicate the arrival of a frame from the local area network
communications medium. Such frames are reported énly when
they are free of detected errors and their (individual or
group) destinacion address designates the local MAC entity.
3.2.12.4 Effect of Receipt. The effect of receipt of
this primitive is unspecified.

Documents

This publication is a Draft for Development and is therefore not to be regarded s @

37

3rivishkStandard. See page 4,


http://www.avadocuments.com/doc/dd-100-1-1985
http://www.avadocuments.com/doc/dd-100-1-1985

BSI DDx100: PARTx1 &5 W@ lbc4bk9 0095354 b WM ]

DD 100:Part 1:1985

3.2.12.5 Additicnal Comments. In the absence of errors,
the contents of the m_sdu parameter are logically complete and .
unchanged relative to the m_sdu parameter in the associated
MA_CIATA.request at the sending station.
NOIE: This is a quaratee o wansparacy.

A wvatue of reguess-with-recpense for she detrivery—
confirmation compenent of the guality parameser indieaseq thae
ehe reeeiwing MAGC-ucer epeisy sheuld immedimtely respend wish
an MA-CDATAvreguest whieh iegelf has a qua&:a-ey parameser
speeifiying responser

A wvalue of response for wshe delivery-eonfirmation compenens
of whe @guatity paramezrer iadieates +what #his
MA-CDATArindicasien mMay be assoeiased wish a prier
MA-CDATArrequest whieh itself had a guatiey paramerer
speeifiping regquest with respenser and whiech was iscued By the
same MAC-uSer ene:iye

3.2.13 MA_CTATA.confirmacion

3.2.13.1 Function. This primitive is the service ‘
confirmation primitive for the station management.
conmnectionless data transfer service.
3.2.13.2 Semantics. This: primicive shall provide

parameters as follows:

MA_CDATA .confimation
( quality,
status )

quality specifies the quality of service actually provided.
The semantics of this parameter are identical. to those of
3.2.11.2.
status indicates the local success or failure of the
corresponding previocus MA _CDATA.request.
3.2.13.3 When Generated. This primitive is oabsed from
the MAC sublayer entity to the station management entity to
confirm the success or failure of the service provided for the
previcus asscciated station management data transfer request. ‘
When =mhe agualiey parameter of what reguese 9opeeifies
regueset-wreth " Re"regponse OF fespeﬁser zhe
MA-CBATRAreonfirmation is passed immediarelry afser ihe
When the gualisy parameser of shat regquest gpeeifies
reguest—with-reepenser she MA-CBATMeenfirmasien s pasced
when she reguested respense frame i8S reeeivedr oF when whe
atlowed mamber of reeries has ceeurredr or upon leeal fariurer
3.2.13.4 Effect of Receipt. The effect of receipt of
this primitive is unspecified.
3.2.13.5 Additional Comments. Success of this request
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‘ indicates that the previously requested m_sdu has been
transmitted correctly to the best of the local MAC entity's
Knowledge. ta the ease =whast the ecorrespendiag
MA-CSBDATArreguest had a gualiey parameter gpeeifying
reguese—with—respenser she MA-COATA~confirmation is asceeiated
with #he MA-CDATAvindication conveying the respenser if any
sueh eoeeurrede Also, it is assumed that sufficient
information is available to the station management entity to
associate the confirmation with the corresponding request.
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4. Frame Foxrmats ‘

This section defines the required MAC frame formats. This
includes all allowed frame formats arnd the arrangement of all
frame subfields. The term frame-as used here refers to the
protocol_data_units. exchanged by MAC. sublayer entities. The
MAC_service-_data;_tinits. received from the LLC sublayer are
contained within these MAC frames..

The frame components and formats used by medium. access
control are also described in this section.

The MAC level transmit frames. and abort sequences. are
described in the following subsections. First the camponents.
of the frames are discussed, followed by the definition of the
valid frame formats. All frames sent or received by the MAC
sublayer shall conform to the following general format:

+ S + + / / + et
|PREAMBIE |SD|FC] DA | SA | DATA UNIT ... | Fcs  |ED| ‘
+ A eete e / / + et

where
PREAMBIE = pattern sent to set receiver's modem clock
ard level (1 or more octets)
SD = start delimiter (1l octet)
FC = frame control (1 octet)
DA = destination address (2 or 6 octets)

SA = source address (2 or 6 octets)
DATA_UNIT = information (J cr mcore octets)
FCS = frame check sequence (4 octets)

ED = end delimiter (1 octet)
The number of octets between SD and ED, exclusive, shall be
8191 cr fewer.
The abort sequence shall conform to the following formac:

- o
L)

Al

.
T

sSD | ED

SD = start delimiter (1 octet)
ED = end delimiter (1 octet)

Within this section the following acronyms are used for the
addresses of the station under discussion, its successor and
its predecessor in the logical ring:

TS - this station's address
NS - next station's address
PS - previous station's address

ocu[pents
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4.1 Frame Components. This subsection describes the frame
components which are shown in the previous illustrations in
greater detail.

4.1.1 Preamble. The preamble pattern preceeds avery
transmitted frame. Preamble is sent by MAC as an appropriate
numper of pad_idle symbols. Preamble may be decoded by the
receiver as arbitrary data symbols that occur outside frame
delimiters. Preamble is primarily used by the receiving modem
to acquire signal level and phase lock by using a known
pattern. The preamble pattern is chosen for each mecdulation
scheme and data rate for this purpose. The parameter
min_post_silence_preamble length specifies the minimum amount
of preamble on the first frame transmitted after a pericd of
“transmitted" silence. See 7.1.1 for use of the parameter
within the MAC sublayer. See 10.6, 12.6 and 14.8 for the
specification of the different physical layers.

A secondary purpose for the preamble is to guarantee a
minimum ED to SD time period to allow stations to process the
frame previously received. The minimum amount of preamble
transmitted is a function of botn the data rate and the
modulaticn scheme. The standard requires that the duration of
the preamble shall be at least 2 us, regardless of data. rate,
and that an integer number of octets shall be sent. Thus at a
data rate of 1 Mb/s one octet of preamble is required to meet
the integer number of octets requirement, and at a data rate
of 19 Mb/s three octets are required to meet the minimum time
requireament.

The maximum amount of preamble is constrained by the
"jabber” control in the physical layer. Additionally, for
claim_token frames, all stations shall use the minimum number
of preamble octets to ensure that all frames are of uniform
specified length. ' ’

4.1.2 Start Delimiter. The frame structure requires a
start delimiter, which begins the frame. The start delimiter
consists of signalling patterns that are always
distinguishable fram data.

The start delimiter is coded as follows: (See 14.7, 12.7,
14.9 and 14.12 for representations of the symbol coding as
present on the medium.)

+——— First MAC-symbol transmitted
I

i

Start delimiter (SD): | NNQONNQZ Qg |

—te
T

12345678 <—— b1t positions

Doaciimantc

e AT
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where ‘

N = non data MAC-symbol
g = zero MAC-symbol

4.1.3 Frame Control Field. The frame control octet (FC)
determines what class of frame is being sent among the
following general categories:

(1) MAC control

(2) LIC data

(3) Station management data

(4) Special purpose —— reserved for future. use
The frame formats for each of these categories is: illustrated
below.

4.1.3.1 MAC coatrol frame

f————aFirst MAC-symcol transmitted

|
|cccccc .

| @ @

12 345678 <—— bit positions

where
CCCCCC = type of MAC_control frame as follows:

cgcegceccec

3456 78 <—— bit positions

33003903 claim token

33039331 solicit_successor_l (has 1 response window)
@393 10 solicit_successor_2 (has 2 response windows)
030311 who_follows (has 3 response windows)
92031933 resolve contenticn (has 4 response windows)
231333 cwoken "
031133 set_successor

4.1.3.2 Data frames

4————First MAC-symbol transmitted

12 345 6 78 <— bit positions
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‘ where
F F = Frame type:
(1 2 <— bit positions)

= LILC_data_frame
station_management_data_frame
= special_purrose_data_frame - reserved

)
Qe
"

MMM = MAC-action:
(3 45 <— bit positions)
@ 3 9 = request_with_no_response
g 2 T = reguest—with—respense <{see 6vova)
8 ¥ @ = respense fsee Grovr2y)

P P P = priority:
(6 7 8 <— bit positions)

highest priority

(SRR ISR I T i
[Tl S S B S I i
QO

lowest priority

Cther bit patterns in the frame control octet are reserved
for future study. The action of a station upon receiving an
FC valwe not defined in this standard is not specified.

4.1.4 Address Fields. Each frame shall contain two address
fields: the destination address field and the source address
field, in that order. Addresses shall be either 16 bits or 48
bits in length. All addresses on a given LAN shall be of the

‘ same length.
4.1.4.1 Destination Address Field. The following
illustraticn shows the possible representations of destination
addresses :

Documents—
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(1) 1l6-bit address fom .

+—first MAC-symbol transmitted
|

do odan.

|1/G| 15-bit address

h o
T T

+ — +

|

+=—most-gignificant bit of address.
(2) 48-bit locally administered form

+——first MAC-symbol transmitted
|

-

lz/cl 1 | 46-bit address

+ — +

| @
+——most-significant bit
of address

(3) 48-bit globally administered or' universal fomm

+—-first MAC-symbol transmitted
I

|1/G| @ | mfg_code | serial _num |
|
+-—nmost-significant bitc
of address

where
I1/G = individual/group address indication bit 7

The first MAC~symbol transmitted of the destination address
(the I/G bit) distinguishes individual addresses from group

addresses:
@ = individuwal address
1 = group address

For 48-bit addresses, the second MAC-symkol transmitted of
source or destination addresses (the local/universal or L/U
bit) distinguishes locally administered addresses from
globally administered, universally unique addresses.

"Dcuqlents
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NOIE: mfy oode amd serial jum merely denmstrate a way of parvitioning amd

igning 48-tit. glcbally admini 1 2 . which vas audowed at the
naneric interpretation of addresses used in the protoool's address aomparism
cperatios.

Individual Addressess: An individual address identifies a
particular station on the IAN and shall be distinct fram all
other individual station addresses on the same LAN.

Group Addressess: A group address is used to address a
frame to multiple destination stations. Group addresses may
be associated with zero, one, or more stations on a given LAN,
In particular, a group address is an address associated by
corvention with a group of logically related stations.

Broadcast Addresses: The group address consisting of all
ones (that is, 16 or 48 ones for two ar six-octet addressing,
respectively) shall constitute a broadcast address, dencting
the set of all stations on the given IAN

NOIE: Roar same of the frame types used by the tcken s MAC procedures, the
axntents of the destiration aidress field is irrelevant. In sich cases, the
rigimating station's own address ar any ocher properly formed atdress can ke
serxz in this field

Address Administration (48-bit addresses anly): There are
two methods of administering the set of 48-bit station
addresses: locally or through a global authority. The second
bit transmitted of the destination address indicates whether
the address has been assigned by a global or local
administrator.

= globally administered
= locally administered

Global Administration: With this method, all individual
addresses are distinct from the individual addresses of all
other IAN stations on a global basis. The procedure for
administration of these addresses is not specified in this
standard.

Local Administration: Individual station addresses are
administered by a local (to the IAN) authority. (This' is the
only methed allowed for l6-bit addresses.)

4.1.4.2 Source Address Field. The source address
identifies the station originating the frame and has the same
format arnd lergth as the destination address in a given frame,
except that the individual/group bit shall be set to @; the
significance of it being set to 1 is a subject for future

DA nic
DoCcCtHments
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study. | .

NOTE: 43 antains a suggested mecthad for hierarchical structuring of
locally administered ajiresses..

4.1.4.3 MNumerical Interpretation of Addresses. Strictly
speaking, addresses are bit strings which serve as unique
station identifiers or group identifiers. For the purpose of
the MAC address campariscn within the token bus MAC sublayer,
as used in ordering the logical ring and as. expressed in the
formal access control machine of 7.2.4, each MAC-address bit
string is interpreted as: if it were an unsigned integer value
gsent least-significant bit first, and thus as if the last bit
transmitted had the- highest numeric significance.

cpaxatias of the tden s MAC sublayer.

Additionally the address- bits are used in determining delays
in the contention process and transmission lengths in the
token claiming process. These processes start with the: most
significant address bits, under the- above interpretation,
using two bits at a time. Thus. the internal processing order
is reversed from the serial transmission order on the medium.

4.1.5 MAC Data Unit Field. Depending on the bit pattern
specified in the frame's frame control octet, the MAC data
unit field can contain either

(1) An LLC protocol data unit as. specified in the Logical
Link Control standard, Ref [2], which is used to exchange LIC
informaticn between IIC entities.

(2) A MAC management data frame which is used to exchange
MAC management information between MAC management encities.

(3) A value specific to one of the MAC control frames.

Each octet of the MAC data unit field shall be transmitted
low_order bit first. .

4.1.6 Frame Check Sequence (FCS) Field. The FCS 1is a 32-
bit frame checking sequence, based upcn the following standard
generatcr polynomial of degree 32:

%32 + x26 4 x23 4+ x22 4 x16 4 x12 4+ x11 + %12 +
+ X+ % +x4+X2+X+l'

The FCS is the one's caomplement of the sum (modulo 2) of
(1) The remainder of

Koxe (31 £ x30 L %29 ¢ .. +x2 +x+1),

divided (modulo 2) by the standard 32-bit generating
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polynomial, where K is the number of bits in the Frame
Control, address (SA and M), and MAC Data Unit fields, and

(2) The remainder of the division (modulo 2) by the standard
generator polynomial of the product of X32 by the content of
the Frame Control, address (SA and M), and MAC Data_Unit
fields. _

The FCS is transmitted commencing with the coefficient of
the highest degree term.

As a typical implementation, at the transmitter, the initial
content of the register of the device camputing the remainder
of the division is preset to all ones and is then madified by
the generator polynomial (as described above) on the frame
control, address and information fields. The ¢ne's complement
of the resulting remainder is transmitted as the 32-bit FCS
sequence.

At the receiver, the initial content of the register of the
device computing the remainder is preset to all ones. The
serial incoming protected bits and the FCS, when divided by
the generator polynomial, results, in the absence of
transmission errors, in a unigque nonzero remainder value. The
unique remainder value for the 32-bit FCS is the polynamials:

BL 4 x30 o (26 | 425 | 424 L 418 | 15 , (14 412
+xl e B xS+ 0+ rxrl

NOIE: To test the KS generation and checking logic in a staticon, an
implementatim should provide a means of bypassing the FCS generation
circuitry ad providing an S from an extermal. soace.  Tre ability to gass
frames that hawe KS errars alayg with the recaivel KCS vale ard an exrcr,
indicaticn, to higher levels of the protoool, is ancther desirable
testability featuae.

4.1.7 End Delimiter. The frame structure requires an end
delimiter (ED), which ends the frame and determines the
position of the frame check sequence. The data between the SD
and the ED shall be an integral number of octets. All bats
between the start and end delimiters are ccvered by the frame
check sequence.

The end delimiter consists of signalling pacterns that are
always distinguishable from data. The end delimiter also
conctains bics of information that are not error checked.

The erd delimiter is coded as follows:
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4——= First MAC-symbol transmitted ‘
|

End delimiter (ED): | NN1INN1IE,]|

et
T T

12345678 < bit positions

where

H

= Intermediate bit (1l = more to transmit,
@ =end of transmission)
E = Errar bit (# = no error, 1 = error)

The seventh ED MAC-symbol is called the: intermediate bit.
If one, 1t. indicates that more transmissions. fram the stacion
follow. If zero, it indicates that this is the last frame .
transmitted by the station and silence follows the ED. The: L ‘
bit assists a repeater in determining what follows the EL
The: eighth ED MAC-symbol is. called the error bit. When set
to one by a repeater, the error bit indicates that the
immediately preceeding frame had an ECS error within the
frame, and thus that the error did not occur on the
communicaticn path between that prior repeating statiom and
this receiving station. When the error bit is set, the
receiving staticn may treat the frame as an invalid frame.
4.1.8 Abort Sequence. This pattern prematurely terminates
the transmission of a frame. The abort sequence is sent by a
station that does not wish to continue to send a frame it has
already begun. An abort sequence is inserted by a repeater
upon receiving an invalid coding sequence. When a repeater
originates an abort sequence upcn receiving an invalid coding
sequence, it shall be originated on an octet boundary. An
abort sequence consists of the following pattern:

+someme First MAC-symbol transmitted

Ju " —

INNGNNGO G |[NNLNNLIE|

o .
T T T

wherea

N = non data MAC-symbol
Zero MAC-symbol
1 = one MAC~symbtol

Q
i

chgnents
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4.2 Enumeration Of Frame Types. This subsection shows how
the components of the frames are arranged in the various frame
types transmitted by the MAC sublayer. Section 5 discusses
the frames and terminology used here.

4.2.1 MAC Control Frame Formats. The following frames are
sent and received by the MAC sublayer and are not passed to
higher layers..

4.2.1.1 Claim_token. The frame has a data_unit whose
value is arbitrary and whose length in octets (between
addresses and FCS exclusive) is &, 2, 4, or 6 times the
system's slot_time also measured in octets.

. i J|_ - - . - e - N
¥ 1

! [ | | | arbitrary valuwe, | | |
| PREAMBLE |SD | 20000000 |DA|SA| length = (4, 2, 4, 6)|FCS|ED]
| P | | * slot_time octets | |

e I I . o
T - T -t T T ¥ T

4.2.1.2 Solicit_swuwccessor_l. The frame has a DA = the
contents of the station's NS register and a null data unit.
(ne response window always follows this frame.

1 et . 1 . e e e
T T T T 1 T Tessese

| PREAMBLE | SD | 29909991 | TA | SA | FCS | ED| |

P i e e i I e e
T y T T T T 1 T T s e6eve

one response window

4.2.1.3 Solicit_successor_2. The frame has A = the
contents of the station's NS or TS register and a null data
unit. Two response windows always follow this frame.

. ot . e, e da, ol .
T i 4 T T T Tes oeos " v e

| PREAMBLE | SD | 002900314 |DA | SA | FCS |ED] l I

P e - de i e, o, e
¥ T ] T = T Te s s 00 * v e w

two rasponse windows

4.2.1.4 Who_follows. The frame has a data_unit = the
value of the station's NS register. The format and length of
the data _unit is the same as a source address. Three resronse
windows always follow this frame. (This gives resceivers two
extra slot_times to make a comparison with an address other
than TS.)

49
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I da o o o b o e
T L 4

| PREAMBLE |SD | 02000211 |DA | SA | value NS |FCS |ED| l | I @

- B b b - - areds. e
T T T T T A T T Te ¢ 0 s @ (IR ) LI W I Y

three response windows

4.2.1.5 Resolve_contention. The frame has a null
data_unit. Four response windows always follow this frame.

L. de. e D oda. "y e
T T T ¥ T Teoeae ¢ e sv e 200 s

| PREAMBLE |SD|2000010@ |DA | SA | FCS |ED| | i | |

dn I - b . e - e
1 T 1 T T T 1 tTe e e 80 ¢ s 00 ¢ s s 00

four response windows

4.2.1.6 Token. The frame has DA = the contents of the
station's NS register, and has a null data_umit.

A e, - 3= L. . .. -
U T 1 LIt

| PREAMBLE | SD | 00221999 |DA | SA | FCS |ED| '

Lo e i i A o o s
T T T Al T T T T

4.2.1.7 Set_successor. The frame has DA = the SA of the
last frame received, and data_unit = the value of the
station's NS or TS register. The format and length of the
data_unit is the same as that of a source address.

P o —den. g - . o - e
Y ¥ T T 1 1 1

| PREAMBLE | SD | 00021103 | DA |SA| new value of NS |FCS|ED|

o e e B I e S DU
T T T T T T T T T

4.2.2 LIC Data Frame Format. LIC data frames have a DA and
data-unit specified by a station's LLC sublayer. A frame of
this type with a non-null data unit shall be passed to the
receiving station's LLC sublayer. (see 4.1.3.2)

[ . ol b o . e b e
T ¥ T T T T T T

| PREAMBLE |SD|g1MMMPPP |DA|SA| LIC_data_unit |FCS|ED| .

o e o e . o 1o s —te
T Y T T T T T T T

4.2.3 Station Management Data Frame Format. Station
management data frames have a DA and data—-unit specified by a
station's station management entity. A frame of this type
with a non-null data-unit shall be passed to the receiving
station's station management sublayer. (see 4.1.3.2)

Il e, . ' . . o e 3
T U \ 1 T L T 1

| PREAMBLE |SD | LOMMMPPP |DA | SA | station_mgmt_daca_unic | FCS [ED|

' e da . = . i —te
T T T T T T T T T

"ocurpents
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