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FOREWORD

This standard defi'nes- the rules for comniunication between radio units-and trunking
system controllers operating in trunked private land mobile radio systems.

Applications and test conditions for this standard,.app1icabie to Band III, are contained in

the following specifications" prepared by the Department of Trade and Industry,

Radioqommunications Agency-..

MPT 1343 System interface spezzification for radio equipment to be used with
commerdial trunked networks operating in Band III, sub-bands 1
‘and 2.

Radio interface“ specification for commercial trunked networks-

operating in Band III, su'_b~bands 1 and 2.

Test schedule for the approval of radio units to be used with
commercial -trunked networks operating in Band III, sub—bands 1 and
2.

Intgllecgggl P'rgp_@'1*ty Rightg

Firms intending to manufacture equipment which complies with the standard should be

aware that certain features of the standard are subject to [PR claims.

All firms are therefore -advised that they should make appropriate enquiries through

their Patent Agents before proceeding.
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INTRODUCTION

DEFINITIONS

SIGNALLING FORMATS

ADDRESSING

conrwoap s-mucruars

CHANNEL DISCIPLINE

RANDOM Acc'Ess PROTOCOL

REGISTRATIOH PROCEDURES

BASIC CALL PROCEDURES

EMERGENC¥'CALL PROCEDURES

INCLUDE CALL PROCEDURES

CALL DIVERSION PROCEDURES

STATUS MESSAGE PROCEDURES

SHORT DATA MESSAGE PROCEDURES

DATA INTERROGATION PROCEDURES

section reserved for additional short data procedures
e.g. SAKS.

STANDARD DATA PROCEDURES

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

APPENDIX

3..

2.

3.

Suggested values for parameters.

The error control properties of the codewords.

An algorithm for determining the codeword completion
sequence of a control channel system codeword.

An algorithm for generating fields A and B of
the MARK codeword.

BCD coding .

Reserved for Timing of responses for standard data at a
customised rate.

other ideas considered during the drafting of section 17
(standard data).
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Ml>'£l327 is a signalling standard for trunked private land mobile radio

systems. It defines the protocol rules for connmmlcation between a
trunking system controller (Tsc) and users‘ radio units.

The standard can be used to implement a wide variety of systems, from
small systems with only a few radio channels (even single-channel systems),
through to large networks which may be formed by the interconnection of
Tsce.

The protocol offers a broad range of user: facilities and system
options. However, it is not necessary to implement all of the facilities

available; an appropriate subset of the protocol could be implemented,
according to the user requirements. Also, there is scope for customisation
for special requirements, and Qrovieion has been made for further
standardised facilities to be added to the protocol in the future.

The standard defines only the over-aiz: signalling and imposes only
minimum constraints on eyetem design. Additional specifications will be
required for specific implementations, for example, to define:

-- the facilities that must be implemented
— garemeter values
-- a channel plan
- for a network, criteria for when a radio unit: should register.

Section 1.1 of this introduction describes the user facilities which

are explicitly provided by the protocol. {It does not describe additional
facilities which may be offered in a radio unit but which do not require
any specific protocol.)

Section 1.2 describes some protocol features, indicating the options
available to system designers.

Section 1.3 provides an introduction to the operation of the protocol.

subsequent sections of this document contain the protocol definition.
In most of these sections, the protocol rules for the T50 and for radio
units are specified separately, but with crosewreferencing where
convenient.
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1.1 User Facilities

The facilities available to users are outlined below. For a full

definition of the facilities, see the sections indicated.

1-1.1 Tyggs.of call

The standard protocol enables radio units to make the following types
of call.

a. Speech call. (See section 9.}

speech calls may be requested with normal or high priority. For group
calls, the calling party may opt for a conversational mode, where all
parties are able to speak, or for an announcement mode where only the
caller may speak.

Data call, for the transmission of non—prescribed signalling.
(see section 9.)

Parameters are available to specify either normal or high priority

and, for a group call, whether the called group members can reply.
(Provision has been made for specifying a standard method of data
communication in the future).

Emergency call. (See section 10.)

Parameters are available to specify either a speech or a data call
and, for a group cell, whether the called group members can reply.
Also, a radio unit may request a special mode of emergency service
previously arranged with the system; the TSC determines the required
action by reference to the calling unit‘s address.

Include call. (See section 1;.)

During a call, a unit may request that another party joins the call.
This facility may be used to implement a Conference Call or Call
Transfer.

status message. (see section 13.)

Thirty-two different status messages may be conveyed between units.
The meanings of two of these messages are prescribed as a "call-me~
back request" and "cancel previous ca11—me—back request". The

remaining thirty messages have user~defined meanings. {Status
messages can also be sent between radio units and the TSC.}

Short Data Message. (See section 14.)

Messages of up to 184 bits of free format data can be sent between
units, or between units and the TSC.

coooooooooooooooooooooo.
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1.1.2 flaking calls

A radio unit may request a cal}. to any of the following called parties
{except for status messages, which cannot be addressed to PABX or Psm

destinations or to groups):

-— an individual radio unit or line-connected unit

- a group, or all units in the system

-- a PABX number, up to nine digits
- a PSTN number, up to 31 digits.

In addition, status messages and short data messages may be sent to the
TSC.

During call set-up, the mac may pass a wide variety of information to
the caller, to indicate the progress of the call. For example, it may
indicate the reason for any delays in call set-up or the reason for a call
failure.

A call request may be cancelled at any time.

1. 1 .3 geceiving calls

A radio unit may receive calls from a radio unit or line unit, or
(except for status messages) from a PABX extension or the PSTN. In
addition, status messages and short data messages may be received from the
’1‘5C. For a call from a radio unit, a line unit or the Tsc, the calling

address may be supplied to the called unit. For a call from a PABX
exteneion or from the PSTN, the calling gateway is indicated as the source
of the call but the caller’s number is not conveyed to the called unit.

Incoming calls may be addressed to the unit individually or to a group
to which it belongs. A radio unit may he a member of an arbitrary number
of groups ; its group addresses can be chosen independently of its
individual address.

A radio unit may refuse to accept all incoming calls, for example by
means of a "busy" or "out-of—vehicle" control, or incoming calls could be

refused selectively, depending on the source of the call. If a user does
not wish to plroceed with an incoming call immediately, be can indicate that
he will call back later.

Systems may be configured to alert .3 called individual and require him
to indicate that he is ready, before a traffic channel is allocated for a
call.

1 . 1. 4 Diverting Calls

If a radio unit does not wish to receive calla, it may request that
future calls addressed to it be redirected to a specified alternative
destination. A radio unit may also request redirection on behalf of a

third party, for example, for a unit which is not equipped for call
diversion. A radio unit calling a diverted party will be informed of the

alternative destination to try; it may then re-make the call automatically,
or it may give the user the option of deciding whether to call the
alternative destination. see section 12 for the full diversion facilities.

Page 1-3
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1.2 System Features and Facilities

1.2.1 System dimensions

The numbering range of the protocol accommodates:

* 1,036,800 addresses per system
- 1024 channel numbers

- 32768 system identity codes.

1.2.2 system control

The protocol uses signalling at 1200 bit/s with Fast Frequency shift
Keying (FFSK) subcarrier modulation. It is designed for use by two-
frequency half-duplex radio units and a duplex TSC.

The signalling for setting up calls is transmitted on a "control"
channel. A TSC can be operated-using either of two control channel

strategies: dedicated or non—dedicated. A dedicated system has a control
channel permanently available for signalling, whereas a non—dedicatsd
system may assign the control channel for traffic {speech or data
communication) if all the other channels are in use. The use of a

dedicated control channel is appropriate for a TSC with many channels,
whereas a non-dedicated control channel may be more appropriate for a TSC

with only a few channels. The protocol allows the use of either strategy.

Broadcast messages are available to inform radio units of system
information, such as the channels which the system may use for control
signalling.

one of the problems of mobile radio signalling systems is the clashing
of messages from different radio units transmitting at the same time. The
problems of clashing are controlled by an access protocol which offers high
efficiency, stability and flexibility. (see section 1.3.3 and section 7.)

Protection against interference is provided by labelling the
signalling with a system identity code and, in some messages, the channel
number. If heavy interference is encountered, control can be changed to a
different channel.

To cope with system malfunction, a customised fall-back mode of
operation may be defined.by the system designer.

1.2.3 Call handling

The protocol is designed for use by systems which queue calls that
cannot be set up immediately, for example, if no channel is currently
available for traffic.

Before a traffic channel is assigned for a call to an individual radio
unit, the TSC checks that the called unit is in radio contact, in order to
avoid wasted channel assignments. It may also check that the radio unit's

operator is ready for the call, to avoid a traffic channel being assigned
to an unmanned unit.

Page l—4
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call maintenance signalling in defined for prompt: release of ttaific
channels at the and of a conversation, or" in _caa_.e communication is lost

during a call. (see section 1.3.5 and section 9.)

as a precaution against fraudulent use of a system by an unauthorised

rad-io unit, the Tsc may at any time instruct a radio unit to transmit its
unique serial number; comparison of the xzeceived serial number with the
expected value will assist in the detection of fraudulent nears. (see
section 15.)

1.2.4 Kulti-site systems

The standard leaves scope for various multi-site wide-area coverage
techniques to be used, for example:

- synchronous[quash-synchronous operation
— a separate control channel at each site

— a single control channel shared by time division.

The protocol includes a registration facility to assist the
implementation of multi:-mite systems and networks of Tscaz a radio unit can
inform the TSC of its location as it roams between sites or systems. {The
system identity code distinguishes the signalling from different sites and
systems) . The standard defines signalling procedures for registration
(section 8), but the criteria for registration will be sy3tem—dependent.

A TSC can broadcast information to assist radio units hunting for a
control channel when they roam; for example, it can announce the channels

which may be used for control by itself 02: by ‘£503 on adjacent sites.

ARRIS GROUP, INC., |PR2015-00635, Ex. 1035; p. 11 of 295



1.3 Guide to some Egg Protocol aspgggs

This section provides an introduction to the operation of the protocol

which, because of its scope and_f1exibi1ity, is necessarily complex. The
section outlines the control channel structure, the random access_pretocol
and some message exchange procedures for call set-up.

This section is intended only as a guide: it should not be regarded as
a protocol-specification. Readers should refer to the main body of the

standard for the complete and precise definition.

1.3.1 Control channel signalling structure

The signalling for setting up calls is transmitted on a "control"
channel. Time on the control channel is divided into slots of duration

106.7 ms (128 bits), and one signalling message-can be sent in each slot.
The basic control channel-signalling structure is illustrated in Figure
lei.

signalling on the forward channel (base station transmit frequency) is
nominally continuous, with each slot comprising two 64-bit codewords,
usually:

i) A Control Channe1.System codeword (CCSC).
The CCSC identifies the system to radio units and provides
synchronisation for the following “address” codeword.

An "address" codeword.

Ar =Hdre9e cofleudrd is the fire? vndeworfi of an" meeeeoeafl ' '
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1.3.2 control channel signalling messages

The messages sent on a control channel may be classified as .follows:-

Aloha messages sent by the mass to invite and control
random access.

Requests Sent by radio units -to request
calls/transactions,
Sent by the T80 to demand a response from an
addressed radio unit.

-Acknowledgements sent by the 1'80 and by radio units.

Go To channel.messages Sent by the rsc to allocate traffic channels.
single address messages currently sent only by radio units.
Short data messages sent by the TSC -and. by radio units.
Miscellaneous messages Sent by the TSC for system control.

"Ahoy" messages

some uses of these messages are illustrated in the following sections.

1 . 3 . 3 Random access grotocol

1.3.3.1 Pm’.-ncigle of operation

one of the problems of mobile radio signalling schemes is the clash of
messages from different radio units transmitting at the same time. In this
standard, the problems" of clashing are controlled. by a random access
protocol which is based on slotted Aloha, with a superimposed framing

structure. The access protocol can be used to minimise access delays,
ensure stability and maintain peak throughput under heavy traffic loads.

The basic principle of the access. protocol is described with reference
to Figure 1-2, which illustrates signalling on a control channel. The TSC
transmits a synchronisation message (indicated by ALE in Figure 1-2) to
invite radio units to send random access messages. The ALE message

contains a parameter (N) which indicates the number of following timeslots,
constituting a frame, that are available for access. If a frame is already
in progress when a user initiates a call, the radio unit may send its
random access message in the next slot. otherwise the unit waits for a
frame to be started and then chooses a random slot from the frame for its

message. A unit wishing to send a repeat transmission after an unsuccessful
message (corrupted by fading or clashing) chooses again from a new frame.

1 slot
<———>

TSC to ALH ALH

radio units (4) (3)

Radio units
to TSC

Two random access frames each marked 1) an ALI-I messa e

Page 1-7
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1.3.3.2 Features of-the random access protocol

The.main features of the access protocol are as follows:

The TSC can monitor activity on the control channel and can optimise
the system performance by varying the framelength to.prevent excessive

clashing and to minimise access delays. Figure 1-3 illustrates an
example of random access control.

The signalling overhead for random access control is kept small by
allowing Acknowledgements and Go To Channel messages to contain the
framelength parameter (N), so that frames can be marked without

requiring an explicit Aloha message. For example, see Figure 1-3.

During a frame, the T50 may transmit messages that demand a
response from a specified radio unit. These outbound messages
inhibit random access in the following slot, and so reserve the

slot for the unit's reply.

The TSC may reserve frames for:

- specific types of call request, by means of specific Aloha messages
(for instance, the Aloha message ALHE invites emergency calls
only):

— subsets of the radio unit population (subdivision by address).

TSC to ALH ALB ALB Acxo Acxo

radio units (1) (2) (0) (1) (1)

Radio units
to TSC

RQSl RQS2

\___f \___l \
frame frame

I \___l \___/
frame frame frame

The TSC detects the clashing of requests RQS1 and RQS2, and
marks a longer frame (with message ALH(2)). The radio units
repeat their requests and. in this example, choose different

slots. Each request is acknowledged in the following slot.

RLH(O) does not mark a frame.

ACKQ(1) acknowledges a request and also marks a new frame.

In the absence of clashing, the framelength may be reduced.

Fig. 1-3 Examgle of random access control

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 14 of 295
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1.3.4 Addressing

A unit address is a. 20-tilt "number compr~is_ing- two fields: a 7-bit
prefix and 'a 13-bit ident. (Normally; all members of a fleet will be
allocated,the same prefix.) The division into prefix -and idem: allows" most
messages to accommodate two addresses, the calling and called party, by

including the prefix only once. For instance, call requests and Go '20
channel messages contain two idents ‘and only one prefix.

For a call to a unit with the same prefix, a request message contains
all the information necessary to make the call. However, for a. call to a

unit with a different prefix, the call details cannot be accommodated in a
single address codeword; this type of call requires the use of “extended
addressing" procedures (as do some PABX and most PSTN calls).

1.3.5 Examples of signalling seggences

The precise signalling required for a call depends on the type of call
and on the design of the Tsc; (the standard does not prescribe the arse
algorithms) . This section contains some examples of message exchange
sequences. Note that, although not shown in the examples, messages will be

retransmitted in the case of corruption by propagation errors or collision.

Examples of message exchange sequences for call set-up are presented
in sections 1.3.5.1 to 1.3.5.3. These examples show control channel
signalling, for:

call requests
instruction to send extended address information

checking availability of radio units
tra.f..fic channel allocation.

signalling is also sent on an allocated traffic channel, for call
maintenance and call clea.r—down. For instance:

a) To assist call maintenance, a radio unit sends a "P2.-essel Off"

message at the end of each speech transmission. The system may
also require the unit to start each speech transmission with a
"Pressel On” message and to send call maintenance messages
periodically within the transmission.

The calling unit in a group call, or both units in an individual
call, send “Disconnect” messages to indicate end-of-channel-use
when the user goes on-hook or equivalent.

c) The TSC sends CLEAR messages to clear down a call (after receiving
a valid Disconnect message or if a time—out has expired).

However, the examples do not cover traffic charmel signalling.

The final example (section 1.3.5.4) illustrates the transmission of a
short: data message. This type of transaction does not use a traffic
channel: it requires control channel signalling only.

ARRIS GROUP, INC., lPR2015-00635, Ex. 1035, p. 15 of 295



1.3.5.1 Exam le: radio unit-calla a rou

Figure 1-4 illustrates a message sequence on a control channel to set
up a group cell between radio unite with the same prefix.

The-sequence includes call reguést and channel allocation signalling.
(For group calls. an availability check on the called units is-not
performed.) In this example, all traffic channels are in use when.the call
is requested and so the call is queued.

TSC to RUS

RU5 t0 TSC RQS

\,__/ \__/
frame frame

\___/ \_/
frame frame

General Aloha invitation (one-slot frame).

The calling-radio-unit transmits its request, complying
with the random access protocol.

The TSC acknowledges the RQS message, informing the
calling unit that the call has been queued.

when a traffic channel is available, the Tsc sends the

Go To Channel command, addressed to the calling unit and
called group; this message instructs the units to switch
to the traffic channel for their conversation, In this

example the GTC is repeated, for added reliability.

Fig. 1-4 Common-prefix group call

-Alternative acknowledgements from the TSC are available if, for

instance, the call request is invalid or the system is overloaded.

If a traffic channel is available when a group call is requested then

the TSC may omit the ACKQ and send the GTC command immediately.

In this example the GTC message is repeated immediately. However,

repeat messages may be delayed for other signalling.

ARRIS GROUP,-lNC., lPR2015-00635, Ex. 1035, p. 16 of 295
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. 5.2 Ba: 1e: ad can ‘t: calls a unit wit the same refix

Figure 1-5 illustrates a message sequence on a control channel. to set

up a call between two radio units with the same 15re£5.x'. The sequence
includes call request, availability check and channel allocation
signalling.

TSC to RUB

RUB to TSC

I \___/
frame frame frame

General Aloha invitation {three-slot frame).

Random access can request.

Availability check message
- acknowledges the R95 message
-- demands a response from the called radio unit

(thereby checking whether the called unit
is in radio contact)

- inhibits random access in the next slot.

Acknowledgement from the called radio unit,
sent in the reserved slot.

Go To Channel message instructing both radio units to

switch to the specified traffic channel for their call.
In this example the Give is repeated, for added reliability.

I-‘lg- 1»-5 Common—Qref.Lx individual call

In this example, the called unit is in radio contact and therefore
responds to the AHY. If the called unit cannot be contacted, the use may
lndicate the failure to the calling unit py sending acknowledgement ACKV.

In both this and the following example, the arse checks only that the
called unit is in radio contact before allocating a traffic channel. The

TSC may also check whether the called user is ready; if he is not, the unit:
responds with acknowledgement ACKI and takes action to alert him. Then,
when the user is ready to receive the call, the unit may send a status
message (RQQ) to inform the Tsc.

The ALHU3) message in these examples is used as a "dummy" message, in
slate carrying no signalling relevant to the example. In practice, these

alota may be used for signalling for another call, or for broadcast
messages (which contain information about system parameters).

ARRIS GROUP, INC., lPR2015-00635, Ex. 1035, p. 17 of 295



1.3.5.3 Exam_le: radio unit calls a unit ith a different _

,Figure l~6 illustrates a message sequence on a control channel to set
up a call between two radio units with different prefixes.

The sequence includes call request, availability check and channel

allocation signalling {as in the previous example). However, this sequence
has an extra phase: after receiving the RQS message, the TSC sends AHYC to
invite the calling unit to transmit the full-called address. Also,
separate GTC messages instruct the two units, because GIG-contains only one
prefix.

TSC to RUs

RUB to TSC

frame frame

General Aloha invitation (four-slot frame).

Random access request for an interprefix call.

(The request contains the calling unit's address
(prefix/ident), but the called ident is set to a
special "gateway" ident to indicate that extended
addressing procedures are needed.)

Short data invitation message
— acknowledges the RQS message
— instructs the calling unit to send the called address

- inhibits random access in the next slot.

Single Address Message from.the calling radio unit,
containing the address (prefix/ident) of the called unit.

Availability check message demanding a response from
the called radio unit.

in this example, the availability check is a

single—codeword message i.e. the address of the
calling unit is not supplied.

: Acknowledgement from the called radio unit.

Go To Channel message instructing the called radio unit
to switch to the specified traffic channel for the call.

Go To Channel message instructing the calling radio unit
to switch to the specified channel for the call.

Fig. 1-6 Intergrefix individual cell

ARRIS GROUP, INC., |PR2015-00635, Ex. 1035, p. 18 of 295



1.3.5.4 Examjgle: radio unit sends a short data message

Figure 1-'—‘-'! illustrates a message sequence on a central channel for
sending a short data. message from one radio unit to .another radio unit. In
this example, the data ‘message cornpriaes an address codeword and two
appended data codewords; (each of the data codewords contains 46 bits of
free format data) .

In the sequence, the radio unit sends its request; the Tsc instructs
the unit to send the data message, forwards the data message to the called
unit and then indicates the success of the transaction to the calling unit.

TSC to RUG

RUB to TSC

frame frame frame frame

: General Aloha invitation (one-slot frame).

: Random access request to transmit a short data message.
(The request indicates the number of timeslote required
for the data message: in this case, two slots.)

: short data invitation message
- acknowledges the RQC message
— instructs the calling unit to send the data

message in the next two slots.

The calling radio unit sends its short data
message to the TSC. In this example the

message comprises an address codeword (_HEAD)
and two appended data codeword-5.

HEAD + data : The TSC forwards the short data message to
the called radio unit.

: Acknowledgement from the called unit - message accepted.

: Acknowledgement sent to the calling unit to indicate
that the called unit has accepted the data message.
In this example the TSC immediately repeats the
ACK message, for added reliability.

Fig. 1-7 Short data message
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DEFINITIONS-

_Igg3:_§_ -— words‘ appearing within asterisks within these definitions are
defined terms. (eg. fidefined term!)

Active on a channel: A *z.-adio nnitt is active on a channel* when, on

that channel, it is enabled to respond to *messages* addressed
to it, or is transmitting, or is in transition between these
two states,

Note — a. *radio un'it* becomes active on an assigned *tra‘ffic
channel* as soon as it can -receive on that channel, whereas, on

a. *control channel* it shall not become active until it has
received a codeword containing an appropriate *s.ystem identity
code*.

Address: A 20-bit number by which a unit or group of units is
known within a *-system*. The *address* comprises two *fields*,-
a 7-bit *prefix* and a 13-bit =~ident*.

Address codeword: A 64-bit codeword, conforming to the requirements of
this standard, where the first bit is set to '1'. an *address
codeword? is always the first codeword in any *message*, and
defines the nature of the *message*.

Base Station: The entirety of transmitters and receivers operated by a

*trunking system controller* at any one site.

Call: A complete information exchange between two or more *parties*
which includes one or more *transactions* and may include
direct ‘user-to-user communication on a *traffic channelh

Called Unit {or Group]: The unit, or group of units, which a *calli.ng
unit* identifies as the desired recipienus) of a *call*. The
*cslled unit (or group}* retains this designation for the

duration of a *call* and this convention is used in *messages*
relating to that particular *call*, irrespective of the origin
of such *meesages*.

Calling Unit: A *radio unit* or *line unit‘! which request a *call*.
The acalling unit* retains this designation for the duration of
a *call* and this convention is used in *messages* relating to

that particular *call* irrespective of the origins of such
*meseages*.

Common Prefix Call: A *call* where the values of the *prefixes* in the
calling and called *addresses* are the same. *common prefix
calls* use the *shoz:t addressing* procedures.

control channel: A *forward channel} and *return channel* being used

for the transmission of *messages* conforming to this standard
with the primary purpose of enabling the *trunking system
control.le2:* to control radio units.

Data codeword: A 64-bit codeword, conforming to the requirements of
this standard, where the first bit is set to '0‘. *Data
codewords* are concatenated to an *address codeword* and

supplement the information in the *address* codewordh
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Ident: A 13-bit number used for identification purposes.

'Qgtaitgm: The whole, or a part of, a *Tmessage#. A dataitem may not
include-more than 62 data codewqrds.

.Decodeah1e: A.transmitted codeword shall be considered *decodeable*
“if, after receipt, and after any error correction (if used) has
been applied,-a valid codeword from the code defined in
section 3.2;3 of this standard is formed.

Diversion: A procedure whereby a *party* may request that future
*calls* to a particular called address be redirected to an
alternative destination.

Extended Addressing: A method which allows called *party* details to
.be conveyed to the *trunking system controlLer* when the *call*
details cannot be accommodated in a single *address codeword*.

These ca1led—party details may be an *address* or addressing

information in a different form (eg PSTN dialling digits).

Field: A number of contiguous bits in a-codeword which is specified in
terms of the position within the codeword and the number of
bits.

Forward Channel: A radio bearer where the direction of transmission is
form the *base station* to *radio units*.

-Fragment: A message which is either the whole of~a *dataitem* or those
codewords of a *dataitem* for which repetition has been
requested by the receiving station.

Free Format Data: Data within a codeword which, in this standard, is
constrained only by its position and length.

Gateway: A *special ident* which is used to identify a *message*
relating to a *call* or *transaction* to or from a

communications service outside of the *system* (eg the PSTN).
For the purposes of this standard nhe interprefix *ident*,
IPFIXI, is also regarded as a *gateway*.

Group.Address: An *address* which is common to more than one unit and
which, when nominated as the called'*address*, signifies a

*group call*. Units may be assigned any practicable number of
*group addressesi.

Group Call: A *call* in which a *group-address* is specified as the
called *party* and, accordingly, provides a means of
communication between more than two units. The calling *party*
in a *group call* may opt for a conversational mode, where all
*parties* are able to speak, or for an announcement mode where
only the caller may speak.

Values of

*ident* between 1 and 8100 inclusive are assigned to individual
units or groups, in which case they are associated with a
*prefix* to form a 20-bit *address*. Values of *ident* above
8100 are designated *special idents* and these are not

associated with any particular *prefix*, neither is the *ident*
value 0 (DUMMMYI).
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Idle state: A *-2:adi_o* uni.‘t'*' is in the iidle state* on a *sys'tem* when

it is *'ac'tive' on _a control chan'n_e1* belonging to that. *_syst_e_m*..
-is not currently within a *message* exchang,e and has no current
*meseage1s transfer requirement.

Include: A proc'édure.'whez:eb'y *'par'ties* may be introduced into a *call*
"in progress at the request of an existing. *par1:y* to the
*'call*'.

Individual‘ Address: An *addx:ess* by which a single unit is known

within a *system*, allowing that unit to be u-niquely addressed
by that *system*. Units may be assigned any practic'able- number
of *ind=ividual a_ddre'_sses* provides that at least one per
*systems* is assigned to each unit.

Individual call: A *call* between a calling *party* and a single
called *party*.

Intergrefix Call: A *call* where the values of the *prefixss* in -the
calling and called *addresses* are different. *In_terprefix
‘c_a1ls* require *'extend'ed add1':‘essing* procedures.

Invoking message: A message from the TSC to a radio unit which

requires or invites an immediate message from the radio unit
according to the timing rules specified in section 6 if the
transmission rate is 1200 bit/sec or the equivalent rules at
any other transmission rate.

Item: A complete user transmission on a *traffic channel! by one
*party* -within a *call* at the conclusion of which that *party*
rests from transmiss-ion. It is possible for a *call* to
contain only one *item*.

Line Unit (LU): A user station which is allocated an *individual
addressfir, and is directly connected to the *trunking system
controller* via a medium other than the radio spectrum to which
this standard applies.

Link: any transmission path in the communication chain between the end
users in a Standard Data call, and particularly the radio
connection between the ‘ISO and its dependent radio unit in such
a call.

Massage: A single contiguous data transmission which consists of a
codeword synchronisation sequence, an *address cod'eword* and

(option_al_1y) one or more *data codewords* conforming to this
standard.

Non—Q‘res.ciribed data: any "data traffic which does not conform to the
data protocols defined in this standard.

Party: A source and/or recipient of information within a *call*. The
term includes the totality of equipment at the user station
and, where the context permits, the equipment user. A party
may be an individual or a group.

Prefix: The 7 most significant bits of an *address*. Normally units
within a. fleet will be allocated the same *prefix* since
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*calls* between units and groups with the same *prefix* can be

made without the use of *extended addressing* procedures. A
*prefix* is only relevant to *individual addresses? and *group
addresses*.

Rad’o Unit (RU): A mobile or other user station contacting-a *system*,
by normal land mobile radio-in accordance with this standard.

g§gQ9m_gQgg§§_gtg§gg§: The method by which a *radic unit* transmits an
unsolicited *message* to the.*trunking system-controller* on a
*control channel*. The method requires that a *radio unit*
repeats a random access *message* if.e response *message* is
not received within a designated waiting time. ‘Further

repeats are required, in the absence of an appropriate
acknowledgement, until a designated number of repeats is
reached. In-this standard a *random access attempt* covers
the period from initiation of the *transaction* to the receipt

of an appropriate acknowledgement or the expiry of a timeout.

Ready—for~Communication Control (RFCCJ: A device or system to inform a
unit of the user's readiness to communicate, eg a switch-hook.

Registration: A procedure which confirms that a *radio unit* is
within a *session* on a *system*. The *registration*
procedures may be initiated by a demand from the *trunking
system controller*, or at the initiative of the *radio unit*,

depending on the circumstances of the *registration*.

He uested Unit or Grou : A unit, or group of units,
which takes part in a *transaction* initiated by the *trunking
system controllers* or another *party*.

Reguesting Unit: A-*radio unit* or *line unit* which initiates a

*transaction* with the *trunking system controller* or another
*party*, via the *trunking system controllers*.

Reserved: codewords and *fields* which are designated as *reserved*

in this standard are intended for future phases of
standardisation and shall not be used in the interim for the

conveyance of information. *Reserved fields* must be set to
the default value specified in this standard.

Return Channel: A radio bearer where the direction of

transmission is from *radio Units* to the *base station*.

Session: A *session* is a period of operation associated with one
*system*. A *session* on a *system* starts when the *radio

unit* becomes *active on a control channel* of that *system*,
either after switch-on or afiter being *active on a control
channel* of a different *system*. A *session* ends either
when the *radio unit* is switched off or when it starts its
next *session*.

Short Addressing: The-method used when the *parties* to a *call* can

be completely specified by a single *prefix* and two *idents*.
This form of addressing minimises the signalling required.
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short Data: A procedure which alalzows a.- data *message* to be exchanged

between *parties*, or between *part1.e8“?- and the *trunki.-ng
system contro1l_er*-.- This procedure does not support

*measages* which include more than four *da'ta codewords*.

short-Form PSTN. Destination: 11 called PSTN *party*, previously agreed

between the system operator and the user of the ‘walling unit:-t,
which can be specified by a *apecia1 ide'nt*, rather than the
full stream of dialling digits representing the directory
number.

codewords and *fields* which are designated as *spare* are

available for free use by *ay9tems»* {ie *system* customisation)
provided that the conditions of this standard are not
infringed. The use of spare codewords and *fields* may vary

from *system* to *system*.

Sgecial Iden-t: An *ident* with a value greater than 8100. These

*identa* are used for a variety of special purposes. some of
these are specified in this standard, others may be nominated
by system operators. *Specia1 idente* are not associated with
a *prefix* to form an *addr_ess*.

standard Data: The procedure by which information exchange takes place
using the data protocol defined in section 17 of this standard.

System-: The totality of equipment required to provide the
communication facilities associated with a single *syetem
identity code*. *Systems* may be combined to form larger

communications facilities, but the delineation of *sy5tems*
and -methods of combination are not within the scope of this
standard.

System Identity Code: A 15-bit number which contains a unique
identification of a *system*. This code is radiated on each

*forward control channel* within the *system* (in the S35
*field*) .

Tmessage: A quantity of *user data* which the correspondents by
previous bilateral agreement have mutually agreed is useful to
them as a distinct entity, and is marked as such by the
originator for end-to—end transmission.

Traffic Channel: A *forward channel* and *return channel* being need

primarily for user communication.

A '10 bit transaction number allocated to a *link* during set-

up of a data call to replace the address and port of the radio
unit. The validity of a TRMIS ceases at the conclusion of the
data call.

Transaction: A complete information exchange consisting of one or more
*messages* between a *party* and the Mzrunking system

controller‘-, or another *party*, via the *trunking system
controller*.
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Trgnking System cogtgoller gwsc): The central control intelligence

necessary to enable the trunking system to function according
to this standard. The *trunking system controller* may control
one or more *baseatations*.

User Data: Data from or to the user which is either ta or from his

correspondent, or is concerned with call routing but is
x:ra.nsmitted after a *Z‘R}'I.NS* for the call has been allocated.

User Data Message: A message headed by address codeword "SITE" and
containing user ziata.
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3 . SIGHALLIHG FORHBTS

This section defines the basic signalling formats used by‘thi8
standard. The detailed structure of the codewords is defined in section 5,

and the timing constraints for the transmission of messages are defined in
section 6 .

The provisions of this section do not preclude the use of other, non-
preecribed formats on A traffic channel.

- 31-]: Basic Format

signalling transmissions shall employ Fast Frequency Shift Keying
(FFSK) at a bit rate of 1200 bit/5. The basic components of the signalling
formats are illustrated in Figure 3-1.

Fig. 3-1. Basic: format

3.1.1 LET

Signalling transmissions shall be preceded by a Link Establishment
Time (LET) within which a transmission of undefined modulation at not less

than 90% of maximum power shall take place. The duration of the LET shall
be as specified in section 3.3.3.1 and section 6.

3 . 1. 2 Preamble

Signalling transmissions shall begin with a preamble of bit reversals
1010. . .10 so that the receive: data demociulat-or can acquire bit
synchronisation. The preamble shall consist of a minimum of 12’: hits and
shall end with a binary zero.

3.1.3 tneesage

A message is a contiguous transmission consisting of a codeword
synchronisation sequence, an address codeword. and, where appropriate, one
or more data codewords (see 3.2).

3.1.4 Hang~over Bit, H

Signalling transmissions ahall be terminated by appending a "hang-
over” bit of either binary zero or binary one to the last transmitted
message.
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3.2 Hessage Format *

’A message consists of a codeword synchronisation sequence, an_address

codeword and, where appropriate, one or more data codewords, as shown in
Figure 3-2- The address codeword defines the nature of the message, and
data codewords supplement the information in the address codeword.

Data codewords

(where appropriate)

 

 
 

 

 

codeword

Sync sequence

Address
codeword
 

Fig. 3-2. Message format

3.2.1 codeword sgnohronisation.seggence

The codeword synchronisation sequence shall be transmitted to enable
decoders to establish codeword framing. It consists of 16 hits.

3.2.1.1 control channel codeword synchronisation seggence

The codeword synchronisation sequence for messages transmitted.on a
control channel, SYNC, is shown in Figure 3-3. Bit number 1 shall be
transmitted first.

bit no. 1 16

1 1 O O O 1 0 U 1 1 O 1 O 1 1 1

Fi . 3-3. Control channel codeword 5 nchronisation se ence SYNC

3.2.1.2 Traffic and Standard Data channel codeword svnchronisation

segnence

The codeword synchronisation sequence for messages transmitted on a
traffic or standard data channel, SYNT, is shown in Figure 3-4. Bit number
1 shall be transmitted first. If a control channel is allocated for

traffic, than SYNT shall be used for all messages transmitted while the
channel is assigned for traffic.

bit no. 1 16

0 O 1 1 1 0 1 1 O 0 1 O 1 O O 0

Fig. 3~4. Traffic and Standard Data channel codeword synchronisation
Beguencez SYNT
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3 . 2 . 2 codewords

xessagee anal-L be: t::anem_i‘t;'ted in 64-bit codewords. Each codeword
shall contain 48 information bits followed by 16 'ch.ec,k bits. There are two
types of codeword, address and data <,:o.de,w'or'd_e,,; which are distinguished by
the first bit. (A) within the codeword; see Figure 3-5. ‘Bit number 1 shall
be transmitted‘ fir-at.

information field -check bits

no. of bits

Bit 1 (B) - "Binary one denotes an address codeword.
Binary zero de_not.es a data codeword.

Bite 2 to 48 - Information field; see section 5.

Hits 49 to 64 -— Check bits; see section 3.2.3.

Fig. 3-8. codeword structure

3.2.3 Encoding and error checking

The first 15 check bits are derived from a (63.48) cyclic code. For
encoding, the codeword hits 1 to 48 represent the coefficients of a
polynomial having terms from X” down to X”. This polynomial is divided
modulo-2 by the generating polynomial:

x"+x“+x*5+x“+x~'+x=+1

The '15 check bits correspond to the coefficients of the terms from X" to K°
in the remainder polynomial found at the completion of the division. The
final check bit of the (63.48) cyclic code (codeword bit 63} is then
inverted. Finally, one bit is appended to the 63-bit block (including the
inv-er-ted bit number 63) to provide an even parity check of the whole 64-bit
codeword.

Decoding algorithms are not prescribed in this standard; for the error

control properties of the codeword, see Appendix 2.
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3.3 Siggalling Tranamiaaion Variants

3.3.1 Sin 1e messa e format 

The format for signalling transmissions which contain a single message
is shown in Figure 3A6.

n

Fi . 3—6. Sinale messa e format 

 3.3.2 Multi 1e«mesea e format on a traffic channel

The format for standardised signalling transmissions which contain

more than one message is shown in Figure 3-7. This format shall be used
only on traffic channels.

Fig. 3—7. Multlgle message format

For multiple messages transmitted by a radio unit, there shall be 16
bits of hit reversals between messages. For multiple-messages transmitted
by the TSC, bit reversals may be inserted between the messages as required.

The final bit of any bit reversals (before the next message) shall be a
binary zero.
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3.3. . o at:-d controlnc ’ e r at

3.3 . Basic control ha :3 at

The start-up sequence for a base station commencing transmission on a
control channel shall be as shown in Figure 3-8.

% “M

:<- start-up sequence ->:«<- 1 slot ->{<- 1 slot >{

Link establishment time of at least 6 bit periods (5 me).

At: least 16 bits of bit reversals, ending with a
binary zero.

Control channel codeword synchronisation sequence;
see 3.2.1.1.

Address codeword (any appropriate message);
see section 5.

Control channel System codeword; see 5.1.

Fig. 3-5. Basie control channel fomat

Following the start—up sequence the TSC shall divide time into slots,
each comprising two codewords. The first codeword of a slot shall be the

Control Channel System codeword (CCSC), unless displaced by a data codeword
from a previous message. The second codeword of a slot shall be an address
codeword, unless displaced by a data codeword (see 3.3.3.2).

Every address codeword in a slot: shall be preceded by a CCSC. The
ccsc identifies the eystem to radio units and provides control channel slot
synchronisation. It is a data codeword in which the final 32 bits form the

preamble and codeword synchronisation sequence for the following address

codeword (see 5.1).

The MARK address codeword (see 5.5.411} may be transmitted by the ':SC
on a newly designated control channel during the period allowed for radio
unite to locate and identify the control channel (see 6.1.1).
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3.3.3-2 Data codeword disglacement

when data-codewords are transmitted as part of a meeaage, they
displace cases and address codewords, as illfiatxated in Figure 3-9. Radio
units must be capable of satisfactory operation despite this displacement

(see section's). The_Tsc shall not displace more than two Cases in
consecutive fiimesiots.

}<- 1 slot ->}<— 1 slot ->:<— 1 slot —>{<— 1 slot ->:

case — control Channel system Codeword.
ADDn - Address codeword (any appropriate message).
ncwm — Data codeword in message.

Fig. 3-9. Examgle.of data codeword disglacement

when a message includes an odd number of data codewords, a "filler"
data codeword shall be appended to the message (to maintain the slot
structure); the content of the filler data codeword is not prescribed in
this standard. See also section 7.2.5.

ARR|_S GROUP, INC., lPR2D15-D0635, Ex. 1035, p. 31 of 295



i

%x

‘.

r
f
(Sn3

e

i.

4. BDQ§§SSIHG-

The unit address enables the Tar: to: recognise the source of
messages and/or to direct messages to a particular unit or group of units.
In addition, addresses may be used by the use to regulate access to the
system.

This standard permits considerable flexibility in the way that unit
addresses. can be allocated, allowing each system full use of. all available
addresses. However system operators shall not allocate addresses in such a.
way that two units, using the same individual address, could be active on a
system concurrently. Further, this -standard does not support address reuse
within interconnected systems.

The protocol allows over 32000 system identity codes and over one
million addresses. A unit may be allocated different addresses for each
system within which it is required to operate, or its addresses can be
common to more than one system.

Unit addresses can be used‘ for individual units or for groups of
units. A group can be formed by allocating a common address to all members
of the group. All units shall have at least one individual address.

Individual and group addresses consist of a 7-bit prefix and a 13-
bit ident. Normally units within a fleet will share a common prefix, since
this allows the short addressing procedures to be used during call set.—up.
Idents allocated to units must be equal to the binary equivalent of decimal
numbers in the range 1 to 8100, 5.-nc.lus;Lve.

The ident value 0 shall not be allocated to any unit and is
designated the "dummy" ident, DUMMYI; this ident may be used as a null
value.

Values of ident above 8100 are designated special idents and are
not available for allocation to units. Use of these special idents allows
a number of additional procedures and facilities to be achieved within this
protocol standard. some special idents are designated as gateways. These
are used for calls which involve connection to communication facilities

external to the system.

The arrangement of idents is summarised in Table 4~l.

Ident number 0 and special idents do not have a prefix associated
with them; the pref i.-x is only relevant to individual unit and group
addresses.

The system-wide all-call ident applicable to all units
(irrespective of prefix) is denoted by ALLI. The individual ident of the
Trunking system controller (TSC} is denoted by TSCI; this idem: is the same
for all Tscs.

ARRIS GROUP, INC., |PR2015-00635, Ex. 1035, p. 32 of 295



Special idents are also employed within certain call procedures
described in this standard. These include:

SDMI: which is used in the-short data.message procedures;
DIVERTI: which is used during call diversion procedures;
'INCI: which is used by the msc when checking the

availability of a unit requested to be included in
a call;

REGI: which is used by the T50 in the registration
procedures.

Two methods, both of which employ gateway idents, are provided for
radio units requesting calls to the PSTN, namely:

— "short—form" calls, to destinations previously
nominated (eg the radio unit's head office).

— "general" calls, to any PSTN destination.

Radio units requesting calls to prearranged PSTN or Data Network

destinations use the short addressing procedures, with the called ident set
to an appropriate "short~form" PSTN or Network ident, These shorteform

idents are denoted.by PsTNSIj or NETsIj respectively: for j = 1 to 15.
PSTNSIj is used for all appropriate call requests except RQD, and NETsIj is
only used in RQD call requests. Each short-form ident allocated to a radio
unit shall represent a complete destination previously agreed between the
system operator and the radio user. A particular short~form ident may be
reused for other radio units, each use having a distinct meaning. Thus,
when a short—form call is requested, the TSC shall determine the meaning of
the particular short-form ident by reference to the calling radio unit's
address. The same principle can be applied to incoming calls.

Radio units requesting a “general” PSTN call use the gateway ident,
PSTNGI. In this case, units are required to provide the full-dialling

information for the PSTN destination using the extended addressing
procedures described in this standard.

-Radio units requesting a "general" data network call use the gateway
ident, DNI. In this case units will be allocated a data channel and TRANS.

After this they supply the network addressing information on the data
channel in a format appropriate to that network.

Radio units can request calls to PABX extensions using the short
addressing procedures, provided that the extension=number can be
represented by 13 bits. A call may be to any one of four PABX exchanges,
as previously agreed between the system operator and the radio use — the
Tsc shall determine the appropriate exchange by reference to the calling
radio unit's address. Calls to PABX destinations that cannot be

accommodated by the short addressing procedures use the PABX gateway ident,
PABXI, and the extended addressing procedures.

Calls between units which do not share a-common prefix also require
use of the extended addressing procedures. For such calls the appropriate

special ident is IPFIXI.
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System-wide idem: ALLI 8191
Ident of TSG TSCI 8190

Interpxefix idem: IP?IX1'. 8189

Short d-ata mesaage ifient SDMI 8188
pivert: idem; DIVTERTI B187
Include idem: INC]: 8186

Registration idem: REGI 8185

Reserved for future allocation 8181 — 8184

spare for customisation of systems 8136 - B180

Short:-form PSTN idents PsTNSIj 8121 -8135} Note:Common
short-form data Network idents NETSIj 8121 -8135} range.
(3 = 1 15)

Reserved for future allocation 8104 - 8120

Data Network gateway idem: 8103
Pam: gateway ident 8102
General PS‘!/’N_ gateway idem: 8101

User idents 1 — 8100

(individual and group idents)

Dummy idem:

Table 4-1 — Idem: Numbering scheme
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S . CODEVKJRD STRUQQQ

This section lists the codewords used in the standardised messages and
defines their structure. A brief indication of the usage of the messages
is given, but readers should refer to the procedures sections for a full
definition of usage. Readers may find. it helpful to -study the procedures
sections together with this section rather than consecutively.

It is not a mandatory requirement on either a mac or a radio unit to
understand the meaning of all the standardised messages. The messages that
must: be used will depend on the facilities implemented in a T80 and a radio
unit; the procedures sections define which messages are required.

standardised fields

The codewords are shown broken down into their constituent fields,
with a definition of the meaning of each field. The fields in the

codewords shall be set to appropriate values. Machine transmission of
fields is most significant bit: first.

In this standard, the numerical value of a field is referred to either

by the decimal equivalent of the bit: sequence concerned, with leading zeros
suppressed, or in binary. Binary values are shown enclosed in apostrcphes,
e.g. Type '11’ , except in the codeword diagrams in this section.

Most. address codewords contain a prefix and either. one or two idents.

when the prefix is not required to complete an address (e.g. for special
idem: ALLI), it may be set to an arbitrary value and, on reception, its
value shall be considered to have no significance.

Reserved 15 is lds

some fields are designated as "reserved". In the future development
of this standard, the whole or any ‘part of a reserved field may be
designated for a specific purpose. Any such designation will be made in a
manner that does not cause any existing application of this standard to
cease to comply with the standard or to suffer a reduction in its
functionality. Neither the existing protocol procedures nor the already
designated meanings of messages will be changed in order to bring a
reserved field into service.

Therefore, equipments complying with this issue of the standard shall,
on transmission, set reserved fields to the specified default value and, on
reception, shall consider the value of reserved fields to have no

significance. Equipments which understand the designation of any
previously reserved field shall, on transmission, note that the recipient
equipment may attribute no significance to that field or, on reception,
shall be prepared to accept the default value of that field.
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~Sgare fields and codewords

.There are "spare" fields and codewords.availab1e for.customisation of

services (see seotion 5.2). Spare fields and codewords will never be used
within this standard, but may be designated for a specifié purpose within

any given application of this standard. In applications where spare fields

or codewords are employed, rules shall be generated governing their use.
any designation of-spare fields and codewords shall not modify the meaning
of standardised fiields and codewords.

Unless a radia-unit knows the meaning of spare fields'and codewords on
the system it is currently using, it shall not transmit spare messages to
the TSC, nor take any action on receiving spare messages from the TSC, nor
use the spare fields in standardised messages received from the'TSC.
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5.1 .8 en codewor a

5.1.1 Cont n3 a 1.5 stem codeword c c

The control channel system 'codewo'rd_ is transmitted on‘ a. control
channel by a ‘rsc in order to identify the system to radio units" and to
provide control channel slot aync'hronis'ation (see section 3.3.3). It is a
data codeword, structured as shown below.

pnmmsma b
1o1'o1o1o1o1o1o1o_ 11ooo1on11o1o111

no. of bits 15 16 16 16

SYS System identity code of the transmitting system.
Values of SYS which result in _produc_:ti.on of the control
channel codeword synchronisation sequence, SYNC, in any
part of the 48 information bits of the (rose are not
permitted.

codeword Completion Sequence, chosen so that the parity
check bite P always form the control channel codeword
synchronisation sequence. The bit values of the cos will

depend on the -system identity code; an algorithm for
generating the cos is given in Appendix 3.

Preamble bit reversals, ending with a '0'.

Parity check bits.
These complete the codeword and also "form the control
channel codeword synchronisation sequence, SYNC (section
3.2.1.1).
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5.1.2 Data Channel 3 stem codeword . DCSC.

The DCSC is transmitted on a data channel by the TSc.in order to identify
the system to radio unit‘a and to p;ovide=data channel slot
synchronisation. It is a data codeword as shown below :

PREEMBLE

1o1o1o1a1o1o1o1o .oo111o11oo1o1ooo

15 is 16

system identity code of the transmitting system. Values
of SIS which result in production of the data channel
codeword synchronisation sequence. SYNT, in any part of
the 48 information bits of the DCSC are not permitted.

Data-codeword Completion Sequence, chosen such that the
parity check bits form the data channel sychronisation
sequence (SYNT). An algorithm for determining the
codeword completion sequence (Des) of a data channel

system codeword (DCSC) is given in appendix 3.

PREAMBLE — Preamble bit reversals, ending with a '0'.

P" — Parity check bits.
These complete the codeword and also-form-the control
channel codeword synchronisation sequence, SYNT (section
3.2.1.2). 0000000000000OIOIOOQOOCK
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5.2 Genera ddreae cod rd street a

There -is ‘as general address codewcrd structure which is divided into 8
categories, and one special structure for a "Go To Channel” message (see
5.4.). The general. and GT6 etructuree are distinguished by Bit 2-2 of the
codeword; Bit 22 of the general atructure is always '1‘ whereas Bit 22.of
the GTC codeword is set to '0‘.

The most usual general erructure is shown below.

no. of bits 1 20 1 3 23 16

other fields P511111‘!
:2 3 18

Mc2
Category ‘O00’ Messages:

8 Alohas

8 Acknowledgements

8 Requests/Ahoys

8 Miscellaneous

22

Category ‘OOl‘ Messages: parameters

Single Address Messages

Short Data Message

Category 'O10’ Messages parameters

Standard Data GT1‘ and DGUG messages

1 Standard Dnu RQD and AHYD messages
.a

spare
spare

: : 1 4

Data Messages

110 reserved

111 reserved
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Categories zero and one (C-A_'.1_‘ = ‘D00’ and 'OO1') contain standardised
codewords-. The "'x:e'se2:ved-" -codewords are intended for future expansion of

the 3tan_d_a:_:d message set, whereas the "spare" codewords may -be used far
cuatbmie-ation of éervices.

It is anticipated that :es'e'-r':ve_d categories could be used for the
defin=it1'.~on of polling and data communication protocols etc. in a future
phase of standardisation.
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Lint of Address codewords

ggemonic Meaning

GTc.Hesaage: GTC Go to channel comand

CAT ‘O00’ Messages: _
TYPE '00‘ Aloha invitations:

general
standard data excluded

"Simple" calls excluded
emrgency only
registration or emergency

registration excluded
fall-back mode

reserved

TYPE '01’ Acknowledgements:
general
intermediate

call queued
message rejected
called unit unavailable
emergency

try on given address
call-back / negative ack

TYPE ‘lo’ Requests (sent by RUB}:
"Simple"
standard data

cancel/abort
divert

emergency

registration
RQQ status
RQC short data

a
9 r

U'|U¥U‘iU'|UlUlU1U1Lfi U’1U'|U1U\L)'VU'tD‘|U1U1 D-‘I-*1-‘lv-‘S-‘$4:-‘F-‘B-*t. u-

c

.ac4. fl7~JU‘U1xh(.u‘l\1}—‘-A u u

a
u » «

Ahoys (sent by TSC);
AHY general availability check
reserved

AHYX cancel alertfwaiting state
reserved
reserved
resexved

AHYQ status message
AHYC short data invitation

U'|0‘lU|U!U'lUllJVU‘1U7 «co UlU‘lLflUVl.fiU1U'ILflU'| :...
v r v

ra uo wwwtuwwwum s-»...
.n W-JO'\&.l’l3>l.«l\\J)v4a u u

.-

v

or

B)!‘-1P\}k)l‘JhJk)t\)f~}
TYPE ‘ll’ Miscellaneous:

MARK control channel marker
MAINT call maintenance
CLEAR call clear-down
MOVE move control channel
BCAST broadcast
reserved
reserved
reserved

1 n a
u u

U'|U1U'|U1U1Ul Q&Qmmm L3bLeL Q;L&H
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Liafi of Address codewords, contd.

CAT

CAT

CAT

CAT

CAT

CAT

CAT

'001‘ Hessages:
TYPE '0'

TYPE '1'

‘OlQ' Messages:

Kind '1’

Kind '0“

‘D11’ Messages:

*100"Messages:

'lO1‘.Messages:

KIND '0‘

JOB

-0000*
‘D001’
'O010'
'OO11'
‘O100‘
~01o1~

-1000-
'1001'
41010-
*1o11~

'110o'
'1101-
V1110-
~1111~

KIND '1‘

TASK

101
I1!

'110’ Messages:

'111' Messages:
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Mnemonic Meaning Section

5.6

Single address messages: 5.6.1
SAND outboundv 5.6.1.1

Inbound: 5.6.1.2
SEMIU inbound unsolicited 5.6.1.2.1
SAMIS inbound solicited 5.6.1.2.2

HEADv Short data message 5.6.2

Codewordé applicable to Standard Data 5.7

RQD Request for Standard Data 5.7.1
RHYD Availability check 5.7.2

GTT .Go To Transaction 5.7.3

DRUGI Radio Unit General Information 5.7.4

spare

spare

Standard Data 5.8

FROM TSC FROM radio unit

DAcx+nAL 5.8.2
DACK+DALG 5.8.2
DACK+DALN 5.8.2
DACK+GO DACK+GO 5.8.2
DACKZ DACKZ 5.8.3
DACKD DACKD 5.8.1

BABY RSVD 5.8.4
RSVD RSVD

RSVD DRQG 5.8.8
RSVD RSVD

DAHYZ DRQZ 5.8.9
RSVD RSVD

DAHYX DRQX 5.8.6/5.8.10
RLA RLA 5.8.7

SACK SACK 5.8.11
SITH SITH 5 8.12

reserved

reserved
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5.4 Go To.‘1'rafific channel Heeeage, GT6

This message is transmitted. on a control channel from; a- Tsc to radio
units. It directs -the addressed radio uni-ts to switch to a -designated
channel and proceed with c'omm'L'1n.ication.

This mefseage may also be transmitted on a traffic channel to move
radio.units already in communication to a replacement traffic channel.
when the units have retuned to the replacement channel, communication may
continue.

1 7 13 1 1 10 13 2 16

PFIX Unit or group prefix.

IDENTI Called party or gateway:
Ident - for a .common-p1_:_efi,x call, a- call from a 9118)!

extension or from the PSIN, or an_- Include call.

Idem: for an interprefix call when the message is sent
to the called party.

IPFIXI for an intezfprefix call when the message is sent
to the ‘calling "party.

ALL]: for a system»-wide call.
PABXI for a call to a PABX extension.

PSTNSIj for a call to a prearranged PSTN destination.
PSTNGI for a-call to a general PSTN destination.
DUMMYI for an intersite call where the calling party is

active on the same ‘control channel.
‘O’ if the addressed radio units shall unmute the audio

(for speech communication).
'1' if the addressed radio units she'll mute the audio

(for data communication), and need not send maintenance

messages within items unless required by the system by
prearrangernent .

CHAN Designates the allocated channel number.

IDENT2 calling party or gateway:

Idem: - for a common-prefix call to a unit or group of
units, a system—wide call, or a call to a PABX
extension or to the PSTN.

Ident for an interprefix call when the message is sent
to the calling party.

IPFIXI for an in-terprefix call when the message is sent

to the called party.
PABXI for a call from a PABX extension.
PSTNGI for a call from the PSTN.
INCI for an Include call.

DUMMY]: for an intersite call where the called party is
active on the same control channel.

Aloha number.

See random access protocol (section 7).

Parity check bite .

ARRIS GROUP, INC., |PR2015-00635, Ex. 1035, p. 44 of 295



5.5 catggggx '0OO' Hesaagee

5.5.1 Aloha Hessages ggggg '00“)

These messages are transmitted on a control channel by a TSC — see
section 7. They invite radio units to transmit single codeword random
access messages in the designated frame of timeslots. An Aloha message may
also be used to demand a response from an individually addressed radio
unit.

1 PFIX IDENTI 1 CAT TYPE FUNC .CHAN4 WT RSVD (M) (N) b
000 00

l 7 13 l 3 2 3 4 3 2 S 4 16

PFIX - Prefix (see also IDENTI).

   

EDENTI ~ PFIX/IDENT1 specifies the radio units that are invited to
transmit. only the (M) least significant bits of the 20-bit

address are used; the remaining address hits may be set
arbitrarily.

CAT - ‘O00’.

TYPE - ‘O0’.

FUNC - specifies the function of the Aloha invitation:
‘O00’ ALH Any single codeword message invited.
‘O01’ ALHS Messages invited, except RQD.
‘DlO' ALHD Messages invited, except RQS.
‘O11‘ ALHE Emergency requests (RQE) only invited.
'100' ALHE Registration (RQR) or emergency requests (RQE)

invited.

'lO1‘ ALHX Messages invited, except RQR.
‘110' ALHF Fal1—back mode; messages invited only from

radio units which know the fall-back method

used by this system.
The fal1—back mode is a customised mode of

operation used only in the case of equipment
malfunction.

‘1l1' Reserved for future use.

The rules defining the Aloha functions appropriate to
customised random access messages are system-dependent.

CHAN4 ~ Least significant four hits of the channel number
of the control channel on which the message is sent

(to protect against breakthrough).

contd.

Page S—10
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5.5.2 Acknowledgement Messages {TyEg '01‘)

These messages may be sent by the TS¢ at various stages of call set-
up, and by a radio unit in response to a TSC message that demands a reply.
The meanings of these messages vary both according to the fiunction of the
messages they acknowledge, and according to the source.

The basic structure of the acknowledgements is illustrated below but,
for clarity, it is shown separately for rsc source and radio unit source in
subsections 5.5.2.1 and S;5.2.2 respectively.

1 PFIX IDENTl’ 1 CAT TYPE FUNC IDENT2f QUAL (N) .
000 O1

1 7 13 1 3 2 3 13 4 16

PFIX Prefix.

IDENT1 Ident of the called party or gateway.

(This is the called party or-gateway in the call for which
the acknowledgement is being sent.)

-ooou

*o1'.

Specifies the function of the acknowledgement:
‘O00’ ACK General acknowledgement

‘D01’ ACXI Intermediate acknowledgement,
more signalling to follow
Acknowledge, call queued
Acknowledge, message rejected
Acknowledge, called unit unavailable

Acknowledge emergency call
Acknowledge, try on given address
Acknowledge, call-back, or
negative acknowledgement.

-010'
'o11-
-100'

-101'
~11o'
-111'

ACKQ
ACKX
ACKV

ACRE
ACKT
ACKB

IDENT2 Ident of the calling party or gateway.
{This is the ident of the party or gateway that originated
the call for which the acknowledgement is being sent.)

Qualifies the function (FUNC) of the acknowledgement.

Aloha number in messages transmitted by a Tsc.

Reserved in messages transmitted by radio units;
default value = 'O0O0‘.

Parity check bits.

ARRIS GROUP, INC., |PR2015-00635, Ex. 1035, p. 47 of 295



5. .2.1 Acknowled ement m as as ae t b the Tsc

The acknowledgement messages may be sent’ by the case at vaxtinus stages
of can aet—up (or during transactions). to indicate the progress of the
call. Data codaw.ord(e) may be appended to an ACK1‘ addxseies codeword tn
convey ‘additional information. depending on the value of XDENT1.

led ement d es cod word:

1 PFIX IDENT1 1 car TYPE FUNC IDENT2 QUAL (N)
000 01

PFIX -- Prefix of the calling Eadie unit.

IDENT1 - called party or gateway:
Ident - for a common-«prefix call.
IPFIXI for an interprefix call.
ALL: for a system-wide call.
PBBXI for a call to a PABX extension,

PS:('NsIj for a call to a prearranged PS’/1‘N destination.
PSTNGI for a call to a general PSTN destination.
TSCI for an RQQ or RQC transaction with the ':sc.
DIVERTI for general cancellation by a recipient of

diversions.

In ACKT(QUAL=D}, IDENTI is the diversion idem: or gateway;
if IDENTJ. = IPFIXI, PABXI or PSTNGI, the diversion address
is given in appended data codeword(s) - see below. If a call
to an individual address has been diverted to a. group address,
or vice versa, IDENT1 in ACKT is set to: IPFIXI and the

diversion address is given in an appended data codeword (with
bit GP set appropriately).

In acknowledgements to RQR, IDENTJ. = RBGI.

iooov.
-01-.

ACK, ACXI, ACKQ, ACKX, ACKV, ACRE, ACKT or RCKB.

Ident of the calling radio unit.

Qualifies the function (FUNC) of the acknowledgement.
See below.

Aloha number.

see random access protocol (section 7).

Parity check bits.

O

0

:0

0

0

0

0

0

o

.0

0

0

9

n

o

9

0

0

0

o

,
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=Data codewords followin"ACKT UAL=D address codeword:    

When ACKT(QUAL=QI ie tranamittéd by the Tscp up to three data

codewords mayzbe appended to convey-the divereion addreee-or dialling
information. The form of these data codewords depends on the value of
IDENTI.

a. If IDENTI = PSTNGI then up'to three data codewords with the following
structure-may be appended to ACKT(QUAL=0):

1 l 2 11x4 16

RSA r Return Slot Access Flag.
when transmitted by the T50 on a control channel in the
second half of a slot preceding an access slot:

‘O’ - radio units are not permitted random access in the
following slot on the return control channel.

'1' - radio units are permitted random access in the
following slot on the return control channel.

In all other cases of transmission, the meaning of the RSA
flag is reserved, default='0'. See also 7.2.5.

ROW - Number of data codewords appended to this data codeword
(in the same message):

'00’ no data codewords follow

'Ol' one data codeword follows
'10’ two data codewords follow
'11’ reserved.

BCD — Eleven BCD groups representing the dialled digits of the
diversion PSTN destination, coded in accordance-with the

‘table in Appendix 5. The BCD digits are transmitted in the
dialled order (i.e. the leftmost digit in the above diagram
is-the earliest in the dialling order; digits in any
following codeword are later in the dialling order).

P - Parity check bits.

contd.

Page S—l4
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I

b. If IDENT1 = PABXI

PARAMETERS

P _.

Parameter

If SP='0'

If SP=‘l'

than a single data codeword with the following
structure is appended to acKT(QUEL=D);*

flfifl mm“ 1
1 10 1 36 16

Reserved for future definition. Default value = all ‘G's.

’0‘ for a "long" PABX extension number.
*1‘ for an extension number that can be zepreaented

by 13 bits .

See parameter formats below.

Parity check bits.

formats

BCD1 BCD2 BCD3 BC!) 4 BOD 6 SCSI)? BEDS
4 4 4 4 4 4 4 4 4

BCD groups xepresenting the dialled digits-of the
diversion PABX destination, coded in accordance
with the table in Appendix 5. The BOD digitxa are
transmitted in the dialled order.

EXCHANGE
2

Resezved for future definition.
Default value = all '0’s.

Indicates the appropriate PABX exchange.

eaax extension number.

contd.

Page 5—1s
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If IDENTI = IPFIXI then a Single data codeword with the following
structune is appended ta AcKT{QUAL=0):

1 7 131 26 16

Reserved for future definition. Default value = all '0‘s.

‘C’ if the diversion address is an individual address.

'1’ if the diversion address is a group address.

Prefix of the diversion address.

Ident of the diversion address.

Parity check bits.

0 ;
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Acknowledgements cent to calling radio unit to indicate grogrese of Simgla

or emergency call -(as reggested by an RQS or R98 message}:

ACKI (_QUAI.=G) Called unit alerting but user] data equipment not
ready.

(QUAL--1) Intarmed-iate acknowledgement; more signalling to
follow.

(QUAIFO) All traffic channels in use. TSC has: queued the call.
(QUAL=1) conflicting call in progress (e.g. called unit

engaged), or higher in queue. TSC has queued the call.
(_QUAL=O) Inva1ic_i_ call; request rejected.
(QUAIF-1) System overload; request rejected.

(Q_UA1;.=0) Called unit -not in radio Contact or call set-up
abandoned.

(QUAL=1) Conflicting call in progress or higher in queue (and
call has not been queued), or called user does not wish
to receive this call.

(QUBL=O) called unit. has accepted the call for call-back.
(QUAL=0) called party's calls have been diverted.

Acknowledgements sent to radio unit to indicate grcgress cf Include call
{as reggested by an RQS on a traffic channel}:

ACK (QUAL=O) — Include request accepted; called party will be directed
to the traffic channel.

ACKI (QUAL5O) —— Calle'd party alerting but not yet ready.
ACKI ('QUAL=1) - Intermediate acknowledgement; more signalling to

follow.

ACKQ (QUAL=O) All traffic channels in use on called site:

more signalling to follow.
ACKX .(QUAL=O_) Invalid call; request rejected,
ACKX (QUAL=1_) System overload; request rejected.
ACKV (QUAL=O) Called unit not in radio Contact or Include call

abandoned.

ACKV (QUAL=1) Conflicting call in progress (e.g. called party
engaged), or called user does not wish to receive
this call.

(QUAL=O) Called party's calls have been diverted.

Acknowledgements sent during SEt"1.12 -of standard data communication (as
reg1._zested by an RQD message):

To be defined .

Acknowledgements to cancelfabcrt message R52:-::

ACK (QUAL=1) - Acknowledgement of RQX.
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Acknowledgements-to call diversion reggest RQT:

ACK_ (QUAL=O) Call diversion or cancellation'haa been accepted.
ACKI (gUAL=l) Intermediate acknowledgement; more signalling to

follow.

ACKX (QUAL=0) Invalid call; request rejected.
ACKX (QUAL=1) » system overload; request rejected.
ACKV (QUAL=O) Transaction abandoned.

Acknowledgements sent as resgonse to-emergency call reggest RQE:

ACKE (QUAL=0) — Acknowledgement, wait for further signalling.

Acknowledgements to registration reggest RQR:

ACK (QUAL=O) Registration accepted.
ACKI (QUAL=l) Intermediate acknowledgement; more signalling to

follow.

ACKX (QUAL=0) Invalid request; registration denied.
ACKX (_QUAI.=l) System overload; registration failed.

Acknowledgements sent to radio unit to indicate grcgress of status
transaction (as reguested by an Egg message):

ACK (QUAL=0) — Transaction has been successfully completed, i.e. the

called destinat2'.o'n has accepted the status information. .
ACKI (QUAL=l) Intermediate acknowledgement; more signalling to

follow.

ACKQ (QU1-LT..=O) System is busy. Wait for further signalling. .
ACKQ (QUAL=l) Called unit engaged. wait for further signalling.
ACKX (QUAL=O) Invalid call; message rejected.

ACKX (QUAI.=l) System or called unit overload; message rejected. .
ACKV (QUAL=0) Called unit not in radio contact or transaction

abandoned.

ACKV (QUAL=l) Called unit engaged {and TSC will not hold the .
request), or called unit does not wish to accept the
information.

ACKT (QUAL=O) Called unit's calls have been diverted. .

Acknowledgements sent to radio unit to indicate grogress of short data
transaction Lgs reggested by an RQC message):

ACK (QUAL=0) Transaction has been successfully completed-
ACKI (QUAL=1) Intermediate acknowledgement; more signalling to

follow.

ACKQ (QUAL=O) System is busy. wait for further signalling.
ACKQ (QUAL=1) Called party engaged. wait for further signalling.

ACKX (QUAL=0) Invalid call; message rejected.
ACKX (QUAL=1) System or called unit overload; message rejected.
ACKV (QUAL=O) Called unit not in radio contact or transaction

abandoned.

ACKV (QUAL=1] Called party engaged (and TSC will not hold the

request) or called unit does not wish to accept the
message.

(QUAL=O) called party's data calls have been diverted.
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0

O

0

O

0

5.5.2.2 A" - wled erne '1: me s as sent b radio un-its

An acknowledgement may be. ‘sent by a radio unit in response "to a» ’1'SC-
Ahoy or milk!) 'n_1es's'_ag'e that -demands a -reply. En acknowledgement is also sent
if 3' radio unit reoeives an individually addressed Aloha" message. and has no
suitab-1e_ random access message to send (‘see 7.4.1 and 8.3.2.1).

1 P171}: IDEt~_IT1v 1 czar‘ TYPE FUNC IDENT2 QUAL (N)
000 O1

1 7 13 1 3 2 3 13 1 4 1'6

PFIX Prefix of the firansmitting unit.

IDENT1: IDEN'1‘.-J. from the ’1'SC's message, unless the acknowledgement is
sent in response to an individually addressed Aloha message,
in which case IDENT1 is set to TSCI.

‘O00’ .

loll.

FUNC ACK, ACKI, ACKX, ACKV or ACKB.

IDENT2 IDENT2 from the 'I'sC's message, unless the acknowledgement is
sent in response to an individually addressed Aloha message,
in which case" IDENT2 is the transmitting unit's ident.

Qualifies the function (FUNC) of the acknowledgement.

Reserved for future definition. Default value = ‘G000’.

Parity check bits.

Acknowledgements to any (Le. general availability check):

i) From called unit (PFIX/IDENT1 from AHY):
ACK. (QUAL=O) - General acknowledgement; unit] user] data equipment

ready for call.

Unit alerting but user/ data equipment not ready.
Call cannot be accepted
(e.g. no data equipment, for a data call).
User does not wish to receive this call

(e.g. his "Busy control" is in the busy state).
Call accepted for call—back.
Data codeword appended to BHY was not decodeable
and unit requires the message to be retransmitted.

ACKI (QUAL=0)
ACKX (QUaL=o-)

ACKV (QUP.L=1)

ACKB (QUAI-=0 )
Acxa (QUAL=1)

11) From requesting unit (PFXX/IDENT2 from ABE):
ACK (QUAL=D) - Unit is waiting for signalling for a call.
ACKX (QUAL=O) — Unit is not waiting for signalling for a call.

contd.
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Acknowledgement fcom called unit to AHYX {cancel alertgwaiting state]:

AGK (QUaL=l) — Acknowledgement.

Acknowledgements from called unit to §§YQ (status message):

ACE {QUBL=0} - Unit has accepted the information in the AHYQ message.
ACKX {QUAL=0} - Unit is not equipped to accept the information.
ACKX {QURL=l} — Unit cannot accept the information at this time

(e.g. its queue is full).

ACKV (QUAL=l) — Unit does not wish to accept status information
from this calling party.

ACKB (QUAL=1) — Data codeword appended to AHYQ was not decodeable and
the unit requires the message to be retransmitted.

Acknowledgements to AEYG (instruction to send short data):

i) From called unit (PFIX/IDENT1 from AHYC}:
ACKX (QUAL=O} - Unit is not equipped to send the required data.

ii) From calling unit (PFIX/IDENT2 from EH20):
ACKX (QUAL=0) — Unit is not waiting to send address information

or short data message.

Acknowledgements gram called unit to HEAD message (short data}:

ACK (QUAL=O) - Unit has accepted the information in the HEAD message.
ACKX (QUAL=O) - Unit is not equipped to accept the data message.
ACKX (QUAL=1) - Unit cannot accept the message at this time

(eug. its data store is full).
ACKV (QUAL=1) ~ Unit does not wish to accept a data message from this

calling party.
ACXB (QUAL=l) — Not all the appended data codewords were decodeable and

the unit requires the message to be retransmitted.

Acknowled ement to an individuall addressed Aloha messa e if addressed
radio unit has no random access messa e to send :
 
 

ACKX (QUhL=D) — Acknowledgement, nothing to send.

Acknow1ed.ement to an individuall addressed AHXD messa e 

 
 
  IDENTI IDENT2

1 7 13 1 3 2 3 13 1 3 1 16

RSVD — Reserved. Default value = all ‘D's

MODEM ~ as a response to REID, availability of modem for Standard
Data any other response, xeserved for future definition.

Default value '0‘

'o* — 1200 bits/sec FFSK only available
‘l’ ~ Both customised rate and

1200 bits/sec available

Page 5-20

ARRIS GROUP, INC., lPR2015-00635, E_x. 1035, p. 55 of 295

lO0000000000OOOOOOOUOOIQ}



0

0

0

0

0

o

0

0

0

0

o

o

9

o

o

o

o

o

0

o

o

0

5.5.3 mg ‘10‘ Messages {Requests and Image")

The Request m_es9age'_a sent by radio units and the Ahoy mes'sa‘gee- ‘sent by
the rsc. have the same category and Tug. For clarity, they are shown

se_parat:'ely:

- "Section 5.5.3.1 defines the Request codeword structures".
- Section 5.5.3.2 defines the Ahoy codeword structures.

5.5.3.1 Reggeet Messages (‘Egg '10'1'~

These messages are transmitted to the T56 from a radio unit requesting

a function. Request messages on a control channel are sent using the
random access protocol (see 7.3).

The most usual basic structure is illustrated below but, for clarity
of definition‘, the message for each function is detailed separately in
sections 5.5.3.l.1 to S.5'.3.l.B'.

1 PFI X IDENT1 1 CAT TYPE FUNC PARAME_TERS
000 10 ’

1. 7 1 3 1 3 2 3 18 1 6

PFIX Prefix of the requesting radio unit.

IDENT/1 Ident of the called party or gateway.

CAT ' O00‘ .

TYPE ' 10 ‘ .

FUNC Specifies the function of the request:
‘O00’ RQS Request Simple call
‘Q01’ spare. Available for customisation
‘O10’ RQX Request call cancel / abort transaction
‘O11’ RQT Request call diversion

‘loo’ RQE Request emergency call
‘101’ RQR Request to register
'110‘ RQQ Request statue transaction
‘.111’ RQC Request to send short data message.

PARAMETERS - See following pages.

P -— Parity -check hits.
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5.5.3.1.1. Re est "Sim lef Call Nessa e. R S

This message is transmitted to the TSG on a control channel by a radio
unit requesting a non—emergency~conversation or a channel over which any
appropriate audio signalling, even a non-standard modulation or format, can
be sent. See section 9 for the call procedures.

The RQS codeword contains all the information necessary to request a
.call to’a unit or group of units with the same prefix, to all units in the
system; to a prearranged PSTN destination or to a PABX extension that can
be accommodated in the range 0~8l91. In addition, RQS may be used to
request entry into the extended addressing mode for an interprefix call, a
general call to the PSTN or a call to a PABX extension with a "long"
number; in this case, after receiving the RQS message, the TSC demands the
full called party information using the BHXC message (see 5.5.3.2.B).

The RQS message may also be sent to the TSC by a radio unit on its
allocated traffic channel, to ask for another party to join the call. ‘See
section 11 for the Include call procedures.

1 PFIX IDENT1 1 CAT TYPE FUNC IDENT2 DT LEVEL EXT FLAG1 FLBG2
V P

13 1 1 1 1 l 16

PFIX — Prefix of the requesting radio unit.

IDENTl — Called party or gateway:
Ident ~ for a common—prefix call
IPFIXI — for an interprefix call
ALLI ~ for a system—wide call

number — for a short addressing call to a PABX extension
(ExT=’l’)

PABXI for a call to a "long" PRBX extension number
PSTNSIj for a call to a prearranged PSTN destination
PSTNGI ~ for a call to a general PSTN destination.

CAT 'O0O'.
TYPE '10‘.

FUNC ‘O00’.

IDENT2 Ident of the requesting radio unit.

DT RQS message on a control channel:
'0' if the caller is requesting speech communication.
'1’ if the caller wishes to send non~prescribed data.

RQS message on a traffic channel:
This bit shall be set equal to hit D from the GTC message
that allocated the traffic channel.
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- RQS message on ‘a control channel:
This bit specifies 2 levels of priority
(both non-emergency).
High priority is '0'. non-p‘x:iority call is *1‘.

RQS message on a traffic channei:
This bit shall be set to '1'.

-— '0‘ if IDENT1 is not a short addressing PABX extension number.
'1’ if IDENT1 is a short addressing PABX extension number.

— For a. group call {oomnoneyrefix or interprefix):
'0' - enable called users to reply
'1' - disable called users from greplying.
a short addressing call to a PABX extension,
FLAGI/FLAG2 indicates the appropriate PABX exchange.
a general call to the PSTN:
‘O‘ — number has up to 9 dialling digits
'1' - number: has 10 to 31 dialling digits.
all other types of call, FLAG}. is reserved for future
definition. Default value--'0'.

a short addressing call to a PABX extension,
PLAG1/FLAG2 indicates the appropriate PABX exchange.
all other types of call, FLAG2 is reserved for future
definition. Default value=’0'.

Parity check bits.
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l

{
!

S.5.3.1.2 Haeggest codeword-Free for Customiaation,Not defined

This message may be transmitted ti: the TSC on a control channel by a
radio unit which is request.ing- a customised service.
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5.‘5_.3..1.3 call canoe; [ Abort Transaction Rag"est Meaggge, Rgx

This ‘message is transmitted to’ the TSC on a control channel by a radio
unit in order to:

a. cancel a previous call request, while waiting for its requested
call to be set up, or

b. ‘abort a transaction e.g. a status transaction.

It may also be transmitted to the *:Sc on a traffic channel by a radio

unit, in order to cancel an Include call request, while waiting for
signalling for its Include call.

1 PFIX IDEN'1‘l 1 car TYPE, rune IDENT2
’ 000 10 010

1 7 1, 3 2 13

CRT

TYPE

FUNC

IDENT2

RSVD

P

Prefix of the requesting radio unit.

Called party or gateway:
Idem: — for a common-prefix call
IPFIXI for an interprefix call
ALLI . for a system-wide call
PABXI for a call to a PABX extension
PS'I3NSIj for a call to a prearranged PSTN destination
PSTNGI for a call to a general PSTN destination
TSCI for an RQQ or RQC transaction with the T56

DIVERTI for aborting a general cancellation by a recipient
of diversions.

note: IDENT1 is the same as IDENT1 from the request being

cancelledfaborted, except for a short addressing PABX
call.

‘O00’ .

‘ 10' .

‘O10’.

Ident of the requesting radio unit.

Reserved for future definition. Default value = ’00000'.

Parity check bite .
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est Call flivereion Messa e R T

This message is transmitted to the TSC on a control channel by a radio

unit to request either that future calls addressed:
— to itself, or
- to another-subscriber unit or group

be redirected to e specified alternative destination; the destination may
be a radio or line unit, a group, a PABX extension or 3 PSTN number.

This message is also used by a radio unit to request:

— cance1lation.of the diversion of its calls, or

- cancellation or the diversion of another party's calls, or
- cancellation of any existing-diversions-to it.

See section 12 for the diversion procedures.

QAT "TYPE rune xnaumz sun DIV‘ FLAGI
10 011 A

” 2 3 - 2 1

PFIX Prefix of the requesting radio unit.

IDENTl -- For diversion requests:
party or gateway to which calls are to be redirected:
ident, IPFIXI, PSTNSIj, ESTNGI or PABXI (for any PABX
extension).

For "self" or "third-party" cancellation:
ident of the unit or group whose calls should be returned
(or IPFIXI for an interprefix address).

For general cancellation by a recipient of diversions:
set to DIVERTI.

CAT ’O0C'.

TYPE ’l0'.

FUNC ‘Q11’.

IDENT2 Ident of the requesting radio unit.

SD Specifies the types of calls to which the request to divert
or cancel divert applies:

'00’ if both speech-and data calls are to be redirected-
'01’ if only speech calls are to be redirected.
'10‘ if only data calls are to be redirected.
'11‘ reserved for future use.

For diversion purposes, "speech" calls are defined as calls
requested using RQS(DT=O), RQE(D=0), RQQ(STATUS='O0OOO') or
RQQ(STATUS='l1l1l’). "Data" calls are defined as calls
requested using RQS{DT=1), RQE(D=l), RQQ('DDDO1'-'l1llO‘),
RQC or RQD.

Page 5—26
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'0' for a request fax‘: call diversion.
'1' for a. request for cancellation of call diversion.

For IDEN-‘£1 as Psmcz,
'04‘ - number has up. to 9 dialling digits.

-1‘ — number has 3.0 to 31 dialling digits.
For IDENT1 1 PSTNGI, FLAG]. is tesexved; default value=‘O'.

specifies whether or not three addresses must be supplied:
For DIV=‘O’, '0' for aelf-«initiated diversion

'1’ for third-party diversion.
For DIV='1', FLAG2 shall be set: to '0'.

Parity check bits.
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5.5.3-1.5 Reggest Emergency call Message, RQE

this message is transmitted to the Tee by a.radio unit requesting an

emergency call. The RQE codeword contains all the information necessary to
request a call to a unit or group of units with the same prefix, to all
units in the system, to a prearranged PSTN destination or to a PABR
extension that can be accommodated in the range 0-8191. In addition, RQE

may be used to request entry into the extended addressing mode for an

interprefix call, a general call to the PsTN'or a cell to a PABX extension
with a "long" number. See section 10 for the emergency call procedures.

RQE may also be used to request a special mode of service previously
arranged with the system.

Usually emergency calls will take precedence.over all other cells.
Emergency calls may be pre—emptive, that is, another call may be terminated
prematurely to free a channel for an emergency call.

1 PFIX IDENTI 1 CAT TYPE FUNC IDENT2 RSVD EXT FLAGI FLAG2
000 10 100

PFIX — Prefix of the requesting radio unit.

IDENTI -_ Called party or gateway;
Ident - for a common-prefix call
IPFIXI - for an interprefix call
ALLI — for a system-wide call
number ~ for a short addressing call to a PABX extension

(EXT=‘l')
PABXI for a call to a "long" PABX extension number
PSTNSIj for a call to a prearranged PSTN destination
PSTNGI for a call to a general PSTN destination.

Note: If EXT='D‘/FLAG2='l‘, the meaning of IDENT1 may be
redefined.

CAT ‘0O0‘.

TYPE '10‘.

FUNC 'lDO'.

IDENT2 Ident of the requesting radio unit.

D '0' if the caller is requesting speech communication.
'1‘ if the caller is requesting data communication.

Note: If EXT='O'/FLAG2='1', the meaning of bit D may be
redefined.
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- Reserved‘ for future dafi‘nii:‘5_.on. Default v'a1ue=“0'.

— *0‘ if IDENT1 is not a short addressing PABX extension
.numba'3:.

'1' if IDE_N_'J.'1 is a short addressing PABX extension number.

For a graup call {common-prrefix or interprefix):
'0' - enable called users to reply
'1‘ - .diaa1__:o1e called users from replying.

For a shqrt addressing can to a PABX extension,
FLAG]./FILAGZ indicates the appropriate PABX exchange-

For a general cal]. to‘the PSTN: ~
'0’ - number has up '* -‘?‘§?‘i“7=7 "/"--7‘-,-.
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S.5.311.6 Reggest to Register Message, RQR

This message.is transmitted to the TSC oh/3 control channel by a radio
unit requesting to register. See section-8 for the registration
"procedures.

Registration may be required for the tracking of raamets, for-wide-
area systems with multiple control channels and for polling systems.

I _PFIX 'IDENT1 1 CAT

PFIX Prefix of the requesting radio unit.

IDENT1 Ident of the requesting radio unit.

CAT - ‘O00’.

TYPE '10’.

FUNC 'l0l‘.

INFO Available for customisation by systems, to convey additional
infiormation to the TSC. Null value = all 'O‘s.

Reserved for fiuture definition. Default value 'O00'.

Parity check bits.
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5.5.3.1.? Reggae; status Tranaactypg, Rgg

This message is transmitted to the wsc on a control channel by a radio
unit:

~ to request that status information be relayed to the
addreseecl line unit or radio unit, or

- to send status information to the TSC.

The status field in any RQQ message cansiats of 5 bits, allowing 32
different status values. Two of these values ‘lave been predefined (see
below) .

For a <:ommon—p:.-efix status message, the RQQ message contains all the

information necessary for the transaction. For an interprefix status
message, the RQQ message is used to request entry into the extended
addressing mode. see section 13 for the status procedures.

1 PFIX IDENTl 1 CAT TYPE FUNC IDENT2 STATUS
000 10 110

13 1 3 2 3 13

PFIX Prefix of the requesting radio unit.

IDEN'1‘l Called party or gateway:
Idem: — for a common-preiix transaction
IPFIXI - for an interprefix transaction
TSCI — for a transaction with the TSC.

CAT ‘OOO‘.

TYPE '10‘.

FUNC 'll0'.

IDENT2 Ident of the requesting radiu unit.

STATUS For a transaction with a line unit or radio unit:

'00O0O' requests that the addressed unit
call back with a speech call
{no other status information
indicated).

'GOOO1' to ‘11ll0' are user-defined status values.

'111l1' cancels a previous speech call request
(no other status information

indicated).

For a transaction with the T80:

‘D0000’ indicates "off-hook" or equivalent.
'OOOO1' to '1l.1l0' are system-defined status values.
'11111' indicates "on-hook" or equivalent.

Parity check bits.
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5.5.3-1.8 Re est to Transmit Short Data Nessa e R

_ This message is sent by a radio unit to_request permission to transmit
a short data message (comprising the HERB address codeword and up to four
data.codewords). -After receiving the request, the TSC uses the AHYC
message to instruet the requesting unit to transmit the data message on the
control channel. see section 14 for the short data message procedures.

1 PFIX IDENT1 1 CAT .TYPE FUNC IDENT2 SLOTS EXT PLAG1 FLAG2 5
000 10 111

1 7 13 1 3 2 3 13 2

PFIX -

IDENT1 -

CAT
TYPE

FUNC

IDENT2

SLOTS

Prefix of the requesting radio unit.

Called party or gateway:
Ident —
IPFIXI —
ALLI -

number -

PABXI

psrnsxj
PSTNGI
TSCI

for-a common-prefix call
for an interprefix call

for a system-wide call

for a short addressing call to a PABX extension
(EXT='1')

for a call to a "long" PABX extension number
for call to a prearranged PSTN destination
for call to a general PSTN destination
for transaction with the TSC.

'ooo-.

'lO‘.
-111'.

Ident of the requesting radio unit.

The
:00!
vol:

910!
I11!’

I01

I11

For

For

number of timeslots required for the data message:
reserved
reserved

two slots (address codeword + 1 or 2 data codewords)

three slots (address codeword + 3 or 4 data codewords}

if IDENT1 is not a short addressing PABK extension number.
if IDENT1 is a short addressing PABX extension number.

a short addressing call to a PABX extension,

FLAGI/FLAG! indicates the appropriate PABX exchange.
a general call to the PSTN: '
‘O‘ - number has up to 9 dialling digits

'1‘ ~ number has 10 to 31 dialling digits.
all other types of call, FLAGl is reserved for future
definition. Default value='0'.

a short addressing call to a PABX extension,

FLAG1/FLAG2 indicates the appropriate PABX exchange.
all other types.of call, FLAG2 is reserved for future
definition. Default va1ue='O'.

Parity check bits,
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5.S,3.2 §_l3o}g Mgssagee (fig ’1D')

These messages are transmitted by a 5250; they demand a response from
an addressed radio unit.

The basic structure is illustrated below but, for clarity of

definition, the. message for each function is detailed separately in
sections 5.5.3.2.1 to 5.5.3.2.8.

(Note that the request messages sent by radio units have the same
Category and Type as the Ahoy messages sent by the rsc.)

1 PFIX IDENT1 1 CAT TYPE FUNC PARAMETERS
000 10

13 1 3 2 3 18 16

PFIX Prefix.

IDENT1 Ident of the called party or gateway.

CAT ‘O00’.

TYPE '10’.

FUNC Specifies the function of the Ahoy:
‘GOO’ AH! General availability check
‘O01’ Fxee for-customisation

‘0l0' AHXX Cancel alert/waiting state
‘D11’ Reserved for future use
'100' Reserved for future use

'lO1' Reserved for future use

'l1D' AHYQ Status message
’111' AHYC Short data invitation.

— see following pages.

P ~ Parity check bits.
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5-S.3.2.1 General Availability check Message, AHY

This message is transmitted on a control channel by the Tsc as
follows.

a- It may be transmitted to a called radio unit to establish the
availability-of the called unitjuaer prior to allocating a traffic
channel for a call (see 9.1.1.5), or prior to including a unit in an
.existing call (see 11.1.5).

b, It may be sent to.check the availability of a called radio unit before
the TSC transmits a short data message (HEAD); see 14.1.6.

c. It.may be sent to a requesting radio unit to check that it is still in

radio contact and to restart its waiting time: (see, for example,
sections 8.2.1.3, 9.1.1.7 and 9.1.1.10).

AHY may also be sent by the wsc to a radio.unit onxa traffic channel,
-for example to check that the unit has reached, or is still on, the channel

(see 6.1.2.1 and,9.1.2.2), or to restart the waiting timer of a radio unit
which has requested an Include call (see 11.1.7).

one data codeword may be appended to the AH! address codeword. to
convey Additional information, depending on the value of bit AD. (In this

issue of the standard, this facility is used only when the AHY is sent on a
control channel to a called radio unit).

AHY demands an acknowledgement from the addressed unit:

H
i) For AD *0‘ — on a control channel, the addressed unit responds in

the slot following the AHY.
on a traffic channel, the unit times its response
from the end of the AHY address codeword.

ii) For AD
H

‘l’ — on a control channel, the addressed unit responds in
the slot following the data codeword (i.e. in the
slot following the slot that contains the data
codeword). on a traffic channel, the unit times its
response from the end of the data codeword.

contd.
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Ag: addreeg codeword:

1 PFIX IDBNT1 1 CAT TYPE 'FUNc IDENT2 POINT CHECK
000 10 000

1 7 13 1 3 2 '3 13 1 1 H 1 1 1 16

PFIX - Prefix of the radio unit.

IDENT1 ~ called party or gateway:

a) For PoINT='0' (i.e. availability check on called unit),
IDENT1 is the ident of the called radio unit.

h) ?or POINT='1' (i.e. availability check on calling unit),
IDENT1 is the called party or gateway as follows:

Ident - for a comon~prefix call
IPPIXI for an interpxefix call

ALLI for a system-wide call
PABXI for a call to a PABX extension

PsTNSIj for a call to a prearranged PSTN destination

PSTNGI for a call to a general PSTN destination
TSCI for an RQQ or RQC transaction with the TSC
DIVERTI for general cancellation by a recipient of

diversions.

For restarting the waiting timer of a radio unit that has
requested registration, IDENT1 = REGI.

CAT ~ ‘O00’.
TYPE ~ '10‘.
FUNC ~ '0O0‘.

IDENT2 Calling party or gateway:

a) For PoINT='0' (i.e. availability check on called unit),
IDENT2 is the calling party or gateway as follows:

INCI - for an Include call availability Check

SDMI - for a short data message availability check
DUMMYI - for a "no—call" teat availability check

For all other types of call,
Ident - for a common-prefix call
IPFIXI - for an interprefix call
PABXI - for a call from a PABX extension
PSTNGI - for a call from the PSTN.

If IDENT2 = IPFIXI or INCI, the address of the calling unit

may be provided in an appended data codeword (see below).

b) For POINT=‘1‘ (i.e. availability check on calling unit),
IDENT2 is the ident of the calling radio unit.
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D - If the calling party requested speech communication

(i.e. RQS{DT=0) or RQE(D=0)): then o='o'.
Otherwise, D='1'.

(For an AHY sent to restart the waiting timer of a radio unit

sending "off-hook" or "en-heck” signalling, ='l').

— '0' demands an acknowledgement from the unit whose
individual address is PFIX/IDENT1.

'1' demands an acknowledgement from the unit whose

individual address is PFIX/IDENT2.
See-sections 9.2.2.2, 9.2.2.3 and 9.2.3.2 fer the appropriate
ackngwledgement.

AHY message on a central channel:

a) For POINT='O’ (i.e. availability check on called unit),
‘0‘ indicates that the TSC is checking only that the unit

is in radio Contact (and can accept this call).

‘1‘ indicates that the TSC is also checking:

— for D='0', whether the-unit's user is ready
for a speech call

— for D='1’, whether the-unit's data equipment
is ready.

For POINT='l' {i.e. availability check on calling unit),
CHECK is reserved for future.definiti0n. Default

value='O’.

message on.a traffic channel:

CHECK is reserved for future definition.
value='O'.

Default

E — '0' if the calling party requested a non-emergency call or
transaction.

'1' if the calling party requested an emergency call.

(For an AHY sent to restart the waiting timer of a radio unit
requesting registration or an Include call, or sending
"offwhook" or "on-hook" signalling, E='O'}.

- '0' if there is no appended data codeword.
‘1‘ if there is a data codeword appended to the AHY.

P — Parity check bits.

contd.
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"Data codeword fo lowin AH? address codeword:

For a (control channel) a'vAaii.1'ahAi13.ty check on the called unit, if bit
AD it”: the AH! address codeword is set: to '1‘, then, a single data codeword
with the following structure is ‘appended to the AH!‘ codeword.

H W  PM?” E
1 3 44 16

FORM — Defines the format of the PARAMETERS field (see below).
‘O00’ - Value used to. convey the address of the calling

unit in an interprefix or Include call.
'001' to ’l0D' are reserved for future use.

'10:.’ to '111' are sp/are for cu-atomization.

-— See parameter formats below.

P — Parity check bits.

Parameter formats

PARAMETERS

FORM = ‘O00’ RSVD IDENT2
24 7 13

Reserved for future Lise.
Default value = all ‘O's.

PEI-X2 ~ Prefix of the calling unit.

IDENT2 — Ident of the calling unit.
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1

5.5.3.212 .$his section is-free for customisation.

5.5.3.2.3 Cancel Alert Waitin State Hessa e- AHYX 

This message is transmitted on a control channel by the T50, to inform
a called radio unit of cancellation of an incoming traffic channel call

e.g. if.the calling unit no longer wants the call. It demands a response
ACK(QUAL=l) in the next slot from the called unit i.e. the unit whose

individual address is PFIX/IDENTl — see 9.2.2.4. (Note that this méeeage
is used only for cancelled individual calls to radio units.)

1 PFIX IDENTI 1 CAT TYPE FUNC IDENT2 RSVD

 
PFIX — Prefix of the called radio unit.

IDENTl — Ident of the called radio unit.

CAT — 'ooo'.

TYPE ~ '10‘.

FUNC - ‘O10’.

IDENT2 ~ Calling party or gateway:
Ident — fog a common—prefix call

IPFIXI - for an interprefix call
PABXI — for a call from a PABX extension

PSTNGI - for a call from the PSTN
INCI — for an Include call.

RSVD ~ Reserved for future definition. Default value = 'OOO0O'.

P - Parity check bits.
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5.5.3.2.4 This section .j.s reserved for future use.

5.5.3.2.5 Tgis sectiun is resegved -for future use.

5 .S.3. 2. 6 This section is reserved for future use.
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5.5.3-2.’; Status Aha .n___es_s'a e as?

mhis message-is transmitted on a control channel by a TSC to inform a

called radio unit of status.information sent.hy a.radio or line unit. For

an interprefix status message, IDENT2 in the AHXQ address codeword is set
to.IPFIXI and a data codeword is appended.cont3ining the calling unit's

address. AHYQ'is.also used to send a 5-bit status message to a radio unit
from the TSC. '

AHYQ demands an response ACK, ACKX, ACKV or ACKB from the called unit
(i.e. the unit whose individual address is PFIX/IDENTI):

in the slot following the AHYQ address codeword, for a
oommon~prefix status message (IDENT2 = ident) or a message

from the mac (IDENT2- = a:s'c1~.);
in the slot following the appended data codeword, for.an
interprefix status message (IDENT2 = IPFIXI).

See 13.2.1.5 and l3D2L3l1 for the Status Ahoy procedures.

A"-Q address codeword:

1 PFIX IDENTl l CAT TYPE ‘FUNC IDENT2 STATUS
000

1 7 13 1 3 13 5

PFIX Prefix of the called radio unit.

IDENT1 Ident of the called radio unit.

CAT ‘O0O‘.
TYPE ‘10'.
FUNC '1l0‘.

IDENT2 Calling unit or gateway:
Ident - for a common—prefix transaction
IPFIXI — for an interprefix ttansaction
TSCI — for a message from the TSC.

If IDENT2 = IPFIXI, the address of the calling unit is
pxovided in an appended data codeword (see below).

STATUS For a status message from a radio or line unit, this field
contains the status information sent by the calling unit:

’0000O’ requests a speech call
‘D0001’ to '1lll0’ are user—defined status values

‘l111l' cancels a previous speech call request.

For a status message from the TSC, the meaning-of the STATUS
field is system-dependent.

P ~ Parity check bits.

contd.
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Data codeword fo lowin AH! ad res "codeword:

Far an interprefix status transaction, IDENT2 in the A329 address
codeword is set to IPFIX1 and a data codewordfia appended containing the
calling unit's address.

1 27 7 . 13 16

RSVD Reserved for future use. Default value = all ‘D's.

PFIX2 Prefix of the calling unit.

IDENT2 Ident cf the calling unit.

P ‘Parity check bits .
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  5.5.3;2.8 ‘Short Data Invitation

This.message is used by the T50 to instruct a radio unit to send a

short data transmissian (see sections 9.2.2.;, 11.3.1 and 15.2).

AHYC is used in two Modes:

- In Mode 1, AHYC instructs a calling radio unit-to send addressing

information (see'SAMIS, segtion 5.6.1.2.2) or RQC data-(see HEAD,
section 5.6.2), when a preceding request message from the radio

unit has indicated the requirement. Mode 1 is distinguished by
setting PFIxfIDENT2 to a radio unit's-individual address.

— In Mode-2, AHYC demands that a-radio unit transmits a data message
of a prescribed type (see section 15); for example, the TSC may
demand the serial number of a radio unit. It is an interrogation

mode, not_part of a call requested by the radio=unit. Mode 2 is
distinguished by setting PFIX/IDENTl to-a radio unit's individual
address (with IDENT2 as a non—radio—unit ident).

The type of data to be transmitted'by the radio unit is indicated by
the DESC field and the non—radio-unit ident: the meaning of DESC can be
different for the two modes.

AHYC may be sent on either a control channel or a.traffic channel.

PFIX IDENTl 1 CAT TYPE FUNC IDENT2 SLDTS- DESC

000 10 111

3 13 2 3 16

PFIX — Prefix of the radio unit.

  

IDENT1 ~ Called unit, gateway or special ident:

a. Mode 1 (instructing the unit with address PFIX/IDENT2
to send data):

IPFIXI - for inviting extended addressing information for

an interprefix call
PSTNGI - for inviting dialled digits for a call to the

PSTN

PBBXI — for inviting address information for a call to a
PABX extension

DIVERTI — for inviting.the blocked address for third—party
call diversion

SDMI — for inviting RQC data.

b. Mode 2 (interrogation): Ident of the radio unit.

contd.
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1

IDENT2 Calling party:

a. Mode 1: Idea‘: of the calling radio unit.

b. Mode 2 { instructing the unit with addxess PFIX/IDENT1
to send data): Ident of the intetrogator:

For DEsC=‘D0O' (serial number check], IDENT2 = TSCI.

The number cif slots reserved for the data message:

SLOTS No. of slots No. of codewords

‘O0’ reserved

'01‘ 1 address codeword only
'10’ 2 address codeword + 1 or 2 data codewords
'11‘ 3 address codeword + 3 or 4 data codewords

For Mode 1, SLOTS shall correspond to the request message from
the radio unit: as follows:

IDENT1 in AI-IYC SLOTS

IPFIXI '01‘

PSTNGI ‘O1’ for up to 9 digits, ax:
"10’ for 10 to 31 digits

PRBXI W31‘
DIVERTI ‘O1’

SDMI equal to SLOTS from the RQC

For Mode 2, SLOTS shall correspond to the data required from the
radio unit as follows:
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DESC

P

_o
Data message codeword descriptor. This field indicatee the type

of data message with which the radio unit shall respond:

i} when the first codeword of the radio unit's data message
is required to he.$RHIS, DESC is set to the value of the
DESC field to he used in the SAMIS as follows; (note that
the meaning of fihe SAMIS message may be different for
Modes 1 and 2):

a. Mode 1:

'flOO' — for inviting extended addressing information for
an interprefix call. or the blocked address for
thizd—party diversion

'001‘ - for inviting dialled digits for a call to the
PSTN

‘O10‘ — for inviting address information for a call to a
PABX extension

‘O11’ ~ Reserved

‘loo to 111' are spare

b. Mode 2:

’OOO‘ - for demanding the serial number of a radio unit.
‘O01 to 011’ are reserved

‘loo to 111' are Spare

ii) When the first codeword of the radio unit's data message
is required to be HEAD (i.e. IDENT1=SDMI), DESC = 'OO0'.
DESC = ‘D01’ to ‘D1l‘ are reserved.

DESC = '100' to ’11l’ are spare

Parity check bits.

Page 5-44

ARRIS GROUP, INC., |PR2015-00635, Ex. 1035, p. 79 of 295



555.4 Miscellaneous control zdeesa es e '11’

‘These are various messages required for system cont:ro'l. The basic

etruc-ture is illustrated below, but the detailed structure for each message
is defined" Separately on the following pages‘.

1 PARAMS 1 ~ CAT TY-PE FUNC
000 11

1 20 1 3 2 3

Dependent on FUNC.

‘Where applicable, PARAMS is an address (PFIX/IDENT1);
otherwise bit-5 2-21 are used for other purposes.

«See following pages.

'00O' .

‘ll’.

Specifies the function of the message:
‘O00’ MARK Control channel marker

'DOJ.' MAINT Call maintenance message
‘O10’ CLEAR Clear down from a.llocated- channel

‘O11’ MOVE Move to specified control channel

'J.O0' BCAST Broadcast message for system parameters
'J.O1' Reserved for future use
'l1D' Reserved for future use
'lJ.l’ Reserved for future use

PARAMETERS — See following pages.

P — Parity check bits.
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~5.5.4.l Control Channel Marker, MARK

Thie.mee5age may be transmitted on a control channel by a TSC. For
.example, it may be sent as the first address codewozd(s) on a newly
.designated control channel in order to acgelerate control channel
acquisition by radio units Tsee 3.3.3.1). it does not need an address
PFIX/IDENT1, so bits 2-21 are reused.

The message fiields A and B are chosen so that:

i) the parity check bits always form the control channel codeword

synchronisation sequence, SYNC (see section 3.2.1.1), and

iij the number of bit transitions included between bits 33 and 49 is the

maximum Qchievable, taking into account condition i] above. The hit
values of these fields will depend on CHAN4 and the system identity

codes An algorithm for generating these fields is given in
Appendix 4.

 

  

 

1 CHAN4 A SYS 1 CAT TYPE FUNC B

000 11 000

P

llOO0100l101D111

1 4 l 15 l 3 2 3 18 16

CHAN4 — Least-significant four bits of the channel number _
of the control channel on which the message is sent

A - See i) and ii) above and Appendix 4.

SYS _ fystem identity code of the transmitting system.

CAT - ‘O00’.

TYPE ~ '11’.

FAUNC — ‘O00 ' .

B - See i) and ii) above and Appendix 4.

P’ — Parity check bits.
These complete the codeword and also form the control
channel codeword synchronisation sequence.
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5.-5.4.2 Call Maintenance Mesa‘-age, MINT

1'heee~meseages are transmitted on an allocated traffic channel during
a call.

A radio unift sends MAIN‘)? ;n‘e's‘s'ages (09211 = '00:)’, ‘cor, 'o1o-, 'o11*)
during. a call; see 9.2.3‘. The TSC may send MAINT (OEER = '110') to clear

down from the channel any radio «units that should not be there, and may
send MAINS.‘ (DEER = ’11.1') to; disable radio units from user transmission.

1 prix :r;nm~:'r1 1 cm H2122 some can RSVD
ooo 11 001

1 7 13 1 3 2 3 10 3 5 15

PFIX - Prefix.

IDENT1 — Transmitted by radio unit:
PFIX/IDEN’1‘l is the unit‘s individual address if it was

ind.5.vidual»ly addressed by the GTC message; otherwise
PFIX/IDENTl is either -its individual address or the group

address (PFIX/IDEN’J.'l} from the GTC, as specified by the
system» - see 5.5.-4.5c, 9.2.2.6 anc1v9.2.3.

Transmitted by ‘ISO:
OPER = ‘1l0' PFIX/.IDEN'l‘l is the "call—labelling" address:

either address from the GTC message.

OPER == ‘ill’ Individual or group ident, or ALLI;
see below.

‘D00’.
'11‘.
‘D01’.

Channel number of the channel on which the message is sent.

‘O00-' Pressel on

‘CO1’ Pressel Off

‘O10’ Periodic message within an item
'01).‘ Disconnect message, and of channel use
'10:)‘ spare for customisation (eg radio transmitter

power control)
‘.101’ Reserved for future use

'llO' Clear down radio units for which PFIX/IDENTI is

not a va1id’call-—labelling address
’ll1’ Disable user transmission, as follows:

a) an individual radio unit, if PFIX/IDENTl is an
individual address

13) called radio units in a group, if PFI.x/IDE-NT.l is
the group address

c) all radio units on the channel, if IDENTI is ALLI.

Reserved for future use. Except for OPEF. = '100’ when these
bits are available for synchronisation when reserved,
default value = 'O00OO'.

Parity check hits.
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5.5.4.3 Clearvnown Messa e CLEAR

This message is transmitted by a TSC; it directs all radio units to

clear down from-a traffic-channel. It does not need an aadress
PFIX/IDENT1, so bits 2-21 are reused.

1 CHAN CONT‘ 1 ’CAT TYPE FUNC »RSVD SPARE REVS
000 ll 101010101010

3 2 2

"channel number of the traffic channel on which the

message is sent.

Channel number of the control channel to which.radio

units should move (unless comm = 'OOOO0O0O00‘, in which
case the channel movement is system—dependent).

‘O00’.

'11’.

‘O10’.

Reserved for future use. -Default value = ’OOO0‘.

These bits are available for customisation.

Bit reversals, ending with a '0'.

Parity check bits.
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5.5.4.-4 owe to Control Channel MOVE.

rhia'message is transmitted on a cdntrol channel by a TSC; it directs
selected radio-units to a different control channel; (Seé ssctiohs 6.1.1
and 7.4.2).

IDENT1 1- CAT TYPE ;FUNC CONT (M) RSVD
» 000 1'1‘ 3 011

1 3 5 1 1613 10 2

PFIX Prefix.

IDENTI PFIX/IDENT1 agecifies the radio units that should move.
only the (M) least significant bits of the 20-bit address
are used; the remaining address bits may be set
arbitrarily.

‘GOO’ .

'11‘.

‘O11’.

Channel number of the control channel to-which

the addressed radio units should move (unless
CONT = ‘OO0O0OO0OQ‘, in which case the channel

movement is system-dependent).

Address qualifier.

Reserved for future use. Default value = '00‘.

This bit is available for custamisation.

Parity check bits.
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5.5.4.5 Broadcast Message, BCAST

Ihia message is transmitted-on a control channel by a TSC; it contains

information about syetem parameters for either this system or another
systems It does not need an address PFIX/IDENTl: 50 bitS.2-21 are reused.

32 different types of information can be broadcast using BCAST
messages, by setting the SYSDEE and_parameter fields appropriately. The
parameter fields for each SYSDEF are detailed on the following pages;

1 SYSDEF szs . 1 car‘ TYPE FUNC PARAMETERS =
000 = 100

1 5 15 1 3 ." 3 18 16

SYSDEF - specifiee which system parameters are being broadcast:

'OOD0O' Announce control channel

'OOO01' withdraw control channel

'00010' specify call maintenance parameters

'0O011‘ Specify registration parameters
‘OOl00‘ Broadcast adjacent site control channel

number

‘OOlOl' Vote now advice

'QO1lO‘

: ) Reserved for future use
'01111'

'lOOOO‘

' Spare for customisation of services
'11111' 3

System identity code of the system to which the broadcast
-message refers.

CAT ‘O00’.

TYPE '11‘.

FUNC 'lO0‘.

PARAMETERS Parameter fields — see following-pages.

P Parity check bite.
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Parameter fields. in 86383‘ messages

_a) Announce control channel SYSDEF = '0D0OO.'

This message announces a channel that may be used for control by the

named system; radio units may then include it in--their list of channels toscan.

1 syspzr 325 1 cm: 13:92 yuwc cam ' RSVD
00000 000 11 ? 100

1 5 15 1 3 2 3 10 2 5 16

— Channel number of the control channel being announced-.

- These‘ bits are available for customisation.

-— Reserved for future definition-'. Default = all '0's.

b) Withdraw control channel SYSDEF = '0.000l'

This message withdraws a channel that could previeusly be used for

control by the named system; radio units may then delete it from their list
of channels to scan.

1 SYSDEF SE56 1 CAT TYPE FUNC CHAN SPARE RSVD

00001 000 11 100I

5 15 1l 3 2 3 10

- Channel number of the control "channel being withdrawn.

— These bits are available for customisaticm.

— Reserved for future definition. Default = all ‘O's.
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c) Sgecify call maintenance garameters (SYSDEF = 'OOO10'}

This message specifies:

fi) whether this system requires radio units to send call _
maintenance messages on traffic channels periodically within
speech items; if so, it specifies the maximum interval between

the periodic messages;

whether this system requires radio units on traffic channels to
send NEON Pressel on messages at the start of speech items;

whether this system requires that a called unit in a group

shall set PFIX/IDENT1 in MAIN? messages it sends to its
individual address or to the group address from the GTO
message.

This message shall be sent only by the system to which-the broadcast
refers,

Default requirements are specified in section 9.2.2.6.

‘1 sysnsp
00010

'0' if radio units shall send call maintenance messages
periodically within speech items.

'1' if radio units shall not send call maintenance messages

periodically within speech items.

If PER D, IVAL is the maximum interval (in seconds)
between the start of the item and the

first periodic message, and then between
subsequent periodic messages.

If PER 1, IVAL is reserved. Default value = ‘D0000’.

’O‘ if radio units shall send NPON Pressel on messages at
the start of speech items.

‘l’ if radio units shall not send any Pressel On messages
at the start of speech items.

if a called unit in a group shall set PFIXIIDENTI in
MAINT messages it sends to the group address from
the GTC message.

if a called unit in a group shall set PFIX/IDENT1 in
MAINT messages it sends to its individual address.

Reserved for future definition. Default value '00’.

These bits are available for customisation.
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cl) 5 ecif re istration ‘aramete 3 SYSDEF = ‘D0011’

This message is available for systems to specify parameters which
radio units may require for implementing registration.

1 SYSDEF SYS 1 CAT -TYPE FUNC
0001 1 000 1 1 100

1 5 .15 1 3 2 3 4 14 16

- Reserved for future definition. Default value = ‘G000’.

- These bits are available for customisation.

e) Broadcast ad~ acent site control channel number SYSDEF = 'OOl0O'

This message specifies a ‘control channel currently being used for
signalling on an adjacent site. It gives the system identity code of the
adjacent site and the channel number of the specified control channel, and

may also give the local serial number of the adjacent site.

1 sysnm? 1 ‘CAT TYPE rum: CHAN same asxm [anasrrs
00100 ‘ '

CI-IAN Channel number of the control channel being specified.

SPARE These‘ bits are available for customisation.

RSVD Reserved for future definition. Default value = '00‘.

ADJSITE For ADJSITE = 0, radio units shall ignore this field.
For ADJSITE = 1 to 15, ADJSITE is the local serial number of

the adjacent site, as assigned by the transmitting site.

The use of site serial numbers is system-dependent. The
adjacent eite number is useful for wide—area systems that
provide more than one control channel with the same system

identity code (SYS). (Note that the same call information
should be sent on control channels with the same SYS).
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f) Vote now advice (SYSDEF = 'OO101')

This message gives an opportunity to idle radio units ta use the next

slot for signal assessment of the control channel specified by the
broadcast message. It gives the syatem‘identity code bfi the adjacent site
that is using the specified control channel and the channel number of the
control channel, and may also give the.local.serial number of the adjacent
site.

Note that the Tsc should not use the next slot on the tgansmitting
site to signal to units that are likely tb be assessing the signal strength
received from the adjacent site.

  
  El SYSDEF I SYS : 1 fi7i‘JlYPE’iFUNC' CHAN‘ 5PARE RSVD AfiJSITE P /’E00101 000’ ll 100 ‘ 5

1 5 15 1 3 2 V3 l0 2 2 4 H H 16 ‘#

CHAN - Channel number of the control channel being specified.

SPARE - These bits are available for customisation-

RSVD — Reserved for future definition. Default value = '00’.

ADJSITE — For ADJSITE = D, xadio units shall ignore this field.
For ADJSITE.= 1 to 15, ADJSITE is the local serial number of

the adjacent site, as assigned by the transmitting site.
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5.6 catggogg ‘O01’ Heaaages

5.6.]. Single Address Messages {Thug '0'}

5.6.1.1 Outbound Single Addrgss Messages. SAMO

The SA}-10 messages are for the transmission of shoxt data messages frcm
the ISO to radio units. They are not used in this issue of the standard,
but are reserved for future definition.

1 PFIX IDENT1 1 CAT TYPE’ PARAMETERS

PFIX Prefix of the called radio unit at group.

IDENT1 Idem: of the called radio unit or group.

CAT ‘O01’ .

TYPE '0 ‘ .

PARAMETERS Reserved for future definition.

P Parity check bits.
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5g6.1.2 Inbdund Sing1e.A6dres5 Messages

5.6.1.2.1 Inbound Unsolicited Sin 1e Address Messa e SAHIU

The SAMIU messages’ are for the tra:nsmiss5.on of random access short
data ‘messages from radio units to‘ the Tsc. They are not used in this issue
of the standard, but are reserved for future definition.

pm): IDENT1 1 CAT TYPE SOL PSSRAHE-TERS

PFIX Prefix of the originating unit .

IDENTl Ident of the originating unit.

CAT ' O01 ' .

TYPE ’ 0' .

S01. '1 ' .

PARAMETERS Reserved for future definition.

P pa}ity.cneck bits.
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Inbound olicified Sin le ddress Messa”e SAKIS

The SAMIS message is for the transmission of a short data message by a

radio unit in resyonse to an mike message from the irsc‘. For example, it is
used in the extended addressing procedures, in third-party call ‘diversion
(section 12) and for data interrogation (aection 15). when appropriate,
data codewords are appended to a SAMIS address cedeword.

The meaning of a Sm-KIS message is indicated by the DESC field. The
A320 message which solicits a SAHIS is used in two different Mofles (see

5..5.3.2.8); the meaning of the SA}-XIS message is specified independently for
the two Modes.

The SAKIS message may be transmitted on a control channel and on a
traffic channel.

SAHIS address codeword:

PARAMETERS1 1 CAT TXPE SOL DESC PARAHETERS2

PARAMETERSl See parameter formats below.

CAT ‘O01’.

TYPE '0‘.

SOL '0‘.

DESC Codeword descriptor:

a. Mode 1: (AHYC with radio unit address as PFIK/IDENT2}:

‘O00’ - extended addressing information far an
interprefix call, or blocked address for

third—party diversion
‘O01’ — dialled digits for a call to the PSTN
‘O10’ ~ address information for a call to a PABX

extension

‘Ol1‘ is reserved

‘I00’ to 'll1' are spare

b. Mode 2: (BHYC with radio unit address as PFIX/IDENT1}:

‘0OD‘ — radio unit's serial number.
‘0O1' to ‘oil’ are reserved.

‘I00’ to ‘l11' are spare.

PARAMETERS2 — See parameter formats below.

P — Parity check bits.
contd.
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Parameter formats for Mode 1

 

PFIX IDENT

7 13 18

4 4 4 44 4 4 4 4 2

BED-1 BCD2 BCD8 BCD90

4 4 4 4 1 l 4 4 4

EXCHANGE

Prefix of unit or group.

Ident of unit or group.

Reserved. Default value = all 'O's.

Number of data codewords appended to SAMIS:

'00’ — no data codewords
'01‘ — one data codeword
'10‘ ~ two data codewords
'11‘ ~ reserved

BCD groups representing the dialled digits, coded in

accordance with the table in Appendix 5. BCD digits are
transmitted in the dialled order (i.e. the leftmost digit in
the above diagram is the earliest in the dialling order;
digits in any following codeword are later in the dialling
order).

EXCHANGE Indicates the appropriate PABX exchange.

Number PABX extension number.

SP Indicates the format of the PABX address information:

'0’ — BCD digits.

'1' — 13-bit extension number plus 2—bit exchange number.
(Note that SP='l’ is used only in the call diversion
procedures).

contd.
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D ta cod ends a dad t ' s Is Made 1:

Far DESC = ‘O01’, in response to AHEC inviting PSTN digits, one or two data

codewords having the following format may be appended:

1 3 11x4 16

Reserved. Defauit value = ‘O00’.

Eleven BCD groups representing the dialled digits, coded in
accordance with the table in appendix 5. BCD digits are
transmitted in the dialled order.

Parity check bits.

Parameter fermats for Mode 2

PARAMETERS 1 PARAMETERS?

let part of serial number 2nd part of serial number

20 18

The form of the serial number is system-dependent.

Data codewords aggended to SAMIS, Made 2:

Reserved for future definition.
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5.6.2 short Data Message Header, HEAD {Type '1')

This codeword is the address codeword.in a short data.message.having

up to four data codewords and transmitted on a control channel. =A'radio
unit may.raquest to send a short data message using the RQC message (see
S.S,3.1.8). The TSC instructs the radio.unit to send its short data
message (using AHYC}, and then forwards the message.to the-C3lléd'pafty (or
the TSC may be the called destination). The TSC may also transmit short

data messages originated from a line unit, a PABX extension-or the-PSTN, or
from the TSC itself. See section 14 for the short data message procedures.

.A HEAD message transmitted by the Tsc-to an individual1y'addressed
radio unit demands a response from the unit, in the slot following the last
data codeword-of the message._

HEAD address codeword:

PFIX1 IDENT1 1 CAT _TYPE LEN PFIX2’ IDEN¢2
001 1

7 13 l 3 1 2 7 13 16

PFIXl Prefix of the called party {if applicable).

IDENT1 Called party or gateway:
Ident — for a commpn~prefix or interprefix call
ALLI for a system—wide call
PABXI for call to a PABX extension

PsTNSij for call to a prearranged PSTN destination
PSTNGI for call to a general PSTN destination
TSCI for call to the TSC.

'O0l'.
'1'.

Indicates the number of data codewords appended to the
HEAD address codeword:

'00’ one data codeword
'01‘ two data codewords

‘lU‘ three data codewords
'11‘ four data codewords.

PFIX2 Prefix of the calling party (if applicable).

IDENI2 Calling party or gateway:

Ident - for a common—prefix or interprefix call
PABXI — for a call from a PABX extension
PSTNGI « for a call from the PSTN
TSCI —— for a call from the TSC.

Parity check bits.
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D ta codewords followin HEAD address codeword:

H mm“ 1
1 1 46 16

- Return Slot Access Flag.
When transmitted by the rsc on a control channel in the

second half of a slot preceding an access 53.01-.:
'0‘ -— radio units are not permitted random access in the

following slot on the return control channel,
'1' — radio units are permitted random access in the

following 3101: an the retuzrn control channel.
when transmitted in the first or third data codeword

following READ, RS1! = SYARE, default = '0'.

PARAMETERS - This field is available for free format data.

P - Parity check bits.

E

ARRIS GROUP, INC., |PR2015-00635, Ex. 1035, p. 96 of 295



5.7 codewords a iicable to Standard Data call Set—U

5.7.1 Re est.Standard Data Communication-R D

This message is transmitted to the TSC on a control channel by a radio unit

requesting to send a data message using the Standard Data Protocol

IDENT1 Ck? KIHD 908T IDENTZ INTER LEVEL 1 HAD? E MODEM P
MD 1 _ 1 1

1 7 13 1 3 1 3 1 13 1 1 1 1 1 16

PFIX Prefix of the requesting radio unit

IDENTL Called party or gateway
Ident for a common-prefix call

IPFIXI .for an interprefix call
ALLI for a system wide call
PABXI. for a call to a PABX extension

PsTNSIj for a call to a prearranged PSTN
destination

NETSIj for a call to to a pre~a:ranged data
Network destination

PSTNGI for call to a.general PSTN destination
DNI for a call to a data network

‘D10’

.1-

Logical Port number of the called party

Flag to indicate greater than 9 dialled digits for PSTN call

‘O’ - 9 or fewer dialled digits
'1' ~ greater than 9 dialled digits

IDENT2 Ident of the requesting radio unit

INTER interactive Contact required

'1' interactive Contact with the called party is
required

'0' interactive Contact with the called party need not
be provided

required priority

‘1' non—priority
'0’ high priority

'0' high accuracy data transfer not required
'1' high accuracy data transfer required

‘B’ if the calling party requested a non-emergency
call or transaction.

'1' if the calling party requested an emergency
call.
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~ requested data rate

'0' - standard rate 1200 22/5 only
'1' - customised x:aA1:e.. and standard

rate are supported.

— parity check bits
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5L7.2 Availability Check for Standard Data AHYD

1 7 PFXX IDERT1 1 E CAT KIND PORT E RSVD l IDENTZ IHTER POINT5015 1
e
E:.

31 I7 13 3 13

PFIX Prefix of the radio unit

IDENTI Called party or gateway :

Ident for common prefix call
IPFIXI for n interprefix call

ALLI for . system wide call
PABXI for call to a PBBK extension

NETSIj for call to a pre—arranged Data Network

PSTNSIj for call to a pre—arranged PSTN destination
PSTNGI for a call to the PSTN

DIVERTI for general cancellation by a recipient of
diversions

DNI for a call to a Data Network

PORT Logical port number

RSVD Reserved. Default value = all 'O's

IDENT2 Calling party or gateway as follows:

DUHMYI or a "no—call" test availability check for
tandard data

Ident a common prefix call
IPFZXI an interprefix call
PABKI - a call from a PEEK extension

PSTNGI a - a call from the PSTN

NETSZj from a pre~arranged Data Network source
DNI for a call from a Data Network

ENT2=IPFIXI, the address of the calling unit may be provided in an
codeword

interactive Contact required

'1' interactive Contact wirh the

required

'0‘ interactive contact with the called party n
provided.

POINT '0‘ demands an acknowledgement from the called uni: i.e

the unit whose individual address is PFIX/IDENTl
'1' demands an acknowledgement from the calling unit i.e

the unit whose individual address is PFII/IDENT2

high accuracy data transfer not required
high accuracy data transfer required

1}»
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‘O’ ifz the calling party requested a ncnremergency data
call. I

if the calling party requested an emergency data

ended data codeward

codeword appended to the

Data codeword following AHED addresa codeworé

PARAMETERS

£4

Defines the fcrmat of the FARAMETERS

‘coo’ — va1u% used ta canvey the address cf the 5
un in‘t an interprefix call

to ’100" are reserved for future use

are spare for customisation

PARAMETERS . 2 . fsrmats below

53?? : ‘SE9’

0

0

0

0

0

0

0

0

Mo

0

0

0

0

0

0

0

0

0

o

0

0

o

0
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5.7.3 Go To Transaction GTT

This message is transmitted from a TSC to radio units. It directs
addressed radio units to switch to a designated Standard Data channel in
order to proceed with or continue a data call.

The message is used ;

On a control channel to send the EU to a data channel, and
allocate'its TRANS. If TRANS=’DOO0OG0OOO‘ then the TRANS will

be allocated on the data channel using an additional GTT-

On a data channel, with an IDENT set to a value in the range
1-8100, to allocate an additional TRANS to the RU. In this
case the channel number MUST be set to the current data channel

On a data channel to move an individual RU to another data

channel. This is only possible if the radio unit already has
one TRANS assigned to it. In this case, a-new TRANS will

replace the current TRANS on the new channel and the data call
will continue.

On a data channel to move ALL radio unit's to another data
channel. In this case IDENT is set to ALLI and

TRANs='OOOOODOOOO’. All radio units moved shall retain their

already allocated TRANS. The 0/3 and the RATE fields have no

meaning and shall be set to ‘O’.

TRANS P

Prefix of radio ul-t

Ident of the radio unit

any ident agplicable to the
radio unit.

for a svstem wide call

Designates the allocated channel number

Originator or Recipient
‘O’ - radio unit is the originator

'1‘ — radio unit is the recipient

Transmission rate to be used

'0' - standard rate 1200 b/s
‘l’ — customised rate

Transaction number

parity bits
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§_._Z_. 4~__§ta.r:dard Data Random access
Radio Unit General Infcrmazion DRUGI

message she-.1‘; be transznitted ::«.di..: unit:

a - - .._,«

access when TD}: or

KI.N§Z=

RNTLTEL I-Saximum number of data cociewcrcis w}'::i.ch could

:e~::ei=:»:-ti in New I-‘ragment

3:’ pro C2 5 for n.
r 3... ‘=..‘-.".;..-dataitem transmitt
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codewords agplicable to Standard Data Traffic Handlinc

vurnose acknowlecement DRCKD

This message may be transmitted by either a TSC or a radio unit as a
general purpose acknowledgement on the data channel.

REASON

Prefix of the radio unit

Edent of the radio unit

’lOl‘

.0.

‘D101’

Reserved for future use. Default value
’O's.

REASON Reason for this acknowledgement

'OOO‘ response for DAHYK: n -:
u 1' as a response to a G0 submessage it

pause in user data transmission is
required

‘G1D'—'lOl' reserved

'llO'—'li1' spare

8.

Transaction number to be

parity check bits
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5.8.2 standard Data Codeword DACK containing Submessages DAL, DALG or G0

This message consists of an DACK acknowlegement submessage combined with
either:

1. A marker for a random access frame (codeword layout no.1)
transmitted by the TSC only, or

2- An invitation to transmit 3 ‘GS’ for a fragment (codeword

layout no.2).

CCDEEIORD LAYOUT NUMBER ‘I

I’

RSVU UN $ TNIYEL ITENUM P

TRANS number for the submessage for which this is the
acknow1edgment.If ATRANS=‘OOD0OOOODO‘ then this eubmeeeage
has no significance.

Transaction number for randcm access.

'10:‘

you

'DOOO’ - DACK+DBL where DAL marks a general zanéom
access frame

‘D001’ — BACK+DALG where DALG marks a

requesting group message repeats

‘DOlO‘ — DACK+DALE where DALN marks frame

except group message repeats

Delay parameter for repeat ‘ u'»5 4 i.e number of
frame marks that must be CeuAl ‘ ~ - further random

access of this type may he made.

the Aloha Number for the random access frame

Positive (PECK) or Negative (NECK) Acknowledgement.

(PACK) '1‘ indicates whole dataitem successfully
received.

(NACK) P/N ‘-‘ indicates whoie dataitem 0 be repeated.

TNITEL Proposed Transmitted next dataitem length in the same

direction as this message (ATRANS).

ITENUM Dataitem number frem the message to which this is the

acknowledement (ATRANS).

Reserved. Default value all 'O‘s

Parity check bite
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CCDEHORD LAYOUT NUMBER 2

, E . I __1
RH!T'- 3 TNETEL ITENUH F 2

$6

TRANS number for the submeseage for which this is the
acknowledgment-If ATRANS=‘OOOOOOGOO0‘ then this submessage

has no significance-

Transaczien number for the GO eubmessace.

‘E31’

.0.

‘C011’ ~ DACK+‘GO'

Positive (PACK) 0: Negative (HACK) Acknowledgement.

(PACK) P/N = '1’ indicates whole dataitem successfully
received.

{NACK) P/N = ‘O’ indicates whole detaitem to be repeated.

to indicate the maximum length of fragment that the sender
of this message can accept next (RIRANS).

Proposed Transmitted next dataitem length in tLe same

direction as this message (ATRANS}.

Dat*i:em number from the message to which this is the

ackaowlegemen: (ATRANS).

Reserved. Default value

P
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5.8.3 Standard Data. Acknowledgement for exgedited data DECKZ

Acknowledgement for exgedited data, transmitted by both tfie ‘PS0 and Radio
Unit.

!
‘RUSS,’

Transaction aumber of the relevant TRANS

the acknowledgement

:6: custcmisatien.

‘OlOO'

Type of expedited data.
‘COD’ = RESET
‘OO1‘ to ‘lll’ - RSVD. Default value

Reason for expedited data.
Default value = ail ‘O°s

q I x ‘x .~’.- 1
paZI‘Lt} Cisepr. .,<,,‘C-
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5.8.4 Standard Data General ahoy DAHY

h

availability relating to a
asr posse.

rams zsva

‘lDOO’

Spare for customisation

parity check bits
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5.8.5 Standard Data ahcv containina exsedited data D1-3,."

This message is transmi - - TSC on a data Channel ta convey expedited
data relating to i ' ' ‘ . ?= dual TRANS. It demands an imruediate
resgcnse.

Transact ion number

for S): = 000 = RSVB.
Default value

«In
for SK = .-U - ’ ?."~1E for

Resezved fer futuxe use. aefault

'11oo'

'z'ype of expedited data

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 108 of 295



standard Data ahcv for closinc a - ‘NS. DAHYX

TSC to close one or all

” alga be used1'
xv. ~.-~.~.v:{I lay; -

I and

Ident of the radio unit

Zdent anv ident applicable to the radio unit.
4

ALL: 20 clear ALL radio units from a data channel.

EDEN?/TRANS

I/T='O' Close all TRANS assgci ‘ ~‘ that ??IXfZUENT. See
RESP. (TRAES shall be set :2

Close the s ecif

ho reqpcr

Ciear

‘O60’ ALLCLR

' 00?. ‘ ?4.E..LDDNE*I

illn

Transaction nun!’
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5.8.7 Regeat last ACK - RLA

This message is transmitted on a data channei by a TSC or a radio unit :3
request a repeat of the laat acicnewiedgement.

3,
: 12Aus g ms‘;

19 ” H - as

Transact ion number

Reserved for

‘i111’

SPARE Spare far customisation

parity check bits
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This codeword is transmitted by radio using random access procedures
tc request the :etransm.~'.ssicn of the relevant group message.

‘ 1010 ’

parity check bits
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Re uest containino exoedited data DR

This codeword is transmitted by radio unit's usin » access or ‘G0’
procedures as a request for expedited data to be 1 -"» 7 I the other
Correspondant.

for SX

Default

for SX — - for customisation.

~1o1'

=10.

‘l1OD’

Type of expedited data

‘Q00’ Reset the link ts a known state

Reserv-
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5.8.10 Recues: to close a transaction DRQX

‘ed by a radio ‘ ‘— request the cicsure of one

for TOC

Default

for TOC ‘ SPARE for customisation.

TRANS V ' number :0 be Closed. I TRANS 'O0OOOO0OOD‘f

ransactions for this radio unit.

*r abandoned inccmplace
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Data Selective .‘cE : d ement Header SACK

This message is transmitted by a TSC or zadio unit on a standard Data
channel as a selective acknowledgement to a use: data message.
If there are more than 22 data codewords in the dataitem then a data

codeword is agpended to the SACK address codeword.

ATRRNS Transaction number of the origina.?. header to
wh;c1r.« this SACK refers

E1-‘LACS Er:-or Flags. See next page for rules of use

CAT

Reserve-.. . Default

the module 16

this cedeword
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Rules governing the use of both EFLAG's fields

“av

Every data codeword in a use: dataitem shall have an arpfic assigned to
it. Each assigned EFLAG shall be set to '1 if its Corresponding

codeword is required to be repeated, otherwise it shall be set to '0'

Within the EFLAG fields the assigned EFLAGS shall be

contiguously in the same order as their data csdeword 7 . message
to which they are assigned, starting with the first E
of the SACK address codeword.

The EFLAG bit fcllowing the last assigned EFLAG shall be used as
market and set to '1' and any remaining EFLAG bits shall be set
:01."

The EFLAGs in the address codeword are assigned first and only

are all assigned is a data codeword appended. Thus if there are
assigned EFLAGS then there will be only the marker and filler
the appended data codeword.



5.8.12 Standard Data Address.Codeword Dataitem 5

This message is transmitted by a EEC at radic unit as an addgess Ccdaword

£0: a fragment.

TRANS

USERDATA

CAT

KIND

TASK

Ife ‘ ' fragment is within an

x 4—a ‘fry-
LnSiE;¢

J.-‘J-r —w ‘-4.;..;.:..3.':-;e C;.t'..‘3!';
.. .. :._:.. ..;.:...3'3; -:x-C.Jf§T::'..;i.’.§.

Number

fragment leng
flux , of data cafiewcrds

TNE?EL ?ropQs“d

REVS

P
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CHANNEL DISCIPLINE

he TSC and radia unizs an

particular, timing
This section defines basic discipline

control, traffic and Standarfi Data channels.

constraints are specified covering:

the transmissicn of

change-aver between tram
channel switching.

The timings fez the transmissicn of standardised messages on

channel are applicable to the pzcce uzes defined in this issue cf
standard.

some minimum rules are specified for radio unit control channel

acquisition, but additional specifications are likely to be necessa
specific system implementation.

Channel Discipline far TSC

.l.l Central Chennai discipline for TSC

For as lung as a suitable channel is available, the TSC shall prov:-2
at least one control channel substantially continuously, conforming to the
basic format defined in section 3.3.3. The TSC may operate either a
dedicated or a non-dedicated central channel. If the TSC transmits

more tnan one base stetisn site then a separate central chap '

provided at each site, or a singie contra; ' '
simultanecus transmission at each site, or

shared by time d4¢isicn.

example, sites are switched
allocated for trasfic ’

Slot synchronisation

tna:

Q-1.

;T\(ur~<..,}x. .\

channels
recommended 1'

control channei sha

an appropriate MOVE messa

:5 csniosm to an

missions on a control
The TSC shall be prepared to receiv

format specified in section 3 far radio
channel, and which conform ta the tL

ARRIS GROUP, INC., |P_R2015-00635, Ex. 1035, p. 118 of 295



when the TSC sends a message in response to 1 random access messa;

received from a radio unit, the resgonse may be see: in following
the random access message or it may be delayed (gee 7.‘.4§.

Traffic cheese’ discicline for #SC

Monitorina

The TSC shall be prepared to receive messages which conform to the
format specified in section 3 for radio unit transmissions on a traffic
channel.

Tue 250 shall traffic channels continuously while they are
allocated fer traf ' any reason to doubt whether
ccmmunicaticn is akin; plase, the TSC may query whether an

individual radio cm the traffic channel by means of an AH? m ssage
be prepared to receive an acknswledgement witnin

The format for standardised messages transmitted on a traffic channel

by the TSC is defined in section 3. In particular, unless the TSC is
already transmitting, each transmission shall be introduced by at least 5

bit periods (5 ms) of link establishment time. Note that the appropriate
codeword synchrenisation sequence (SENT) shall be used.

TSC sends a response ta an unsolicited

a respense :c an Incieée request), the cedewe
se"uence in the response message shall net begin befere the star:
ncr late: than the start of bi: NT, measured from the end of the last

codeword transmitted by the radio unit. (For the suggested value of
see Appendix 3).

.;L:;

. messages which cenzormred to receive ‘
for radio uni: tzensmissians an she da'
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6.2 Channel Discigline for Radio Unitg

5.2.1 Control channei discipline fer Radis Units

6.2.1.1 Control change; acqui:;:ion

when not assigned :3 a traffic CL
5wLtCh~cn), the radio unit shall attem
search fer a control channel may

iikely channels or by reference :0 memory

strategy is likely ts be syste;-éependent - « not include
standard. However, when a radio unit leave an allccated tr
it shall commence its Search on tha control channel on which

active, unless it has been directed to a di ferent central channel by
CLEAR message.

The radio unit shall not mane any transmissions on a control channel
unless it is active on that channel. It shall not become active until 1.

has received an appropriate ccdeuaré cantaining an apprapriate system
iflentity code; the codewords / system identity codes which shaii be

considered appropriate are system—dependent.

If a radio unit is hunting ave: a number of channels, it shoal leave
a candidate channel as scan as it becomes Clea: that it is unlikely to

become active on the channel. In some systems it may be necessary to

specify a maximum time between channel changes fer channels on which no
control channel codeword synchrenisation sequence is detected.

Retainina a control cigar

... K . .
wfllie a rad;c unit LS

uring which no system
ts be active ant

’ itien arocedures.

e system ides
m

to which
cther receiveé inf.

system
'uhetE;_

become active m3;;dif:

(Note that the codewords / system id

to temperasily suspend acti» Cy
he radia unit to become activey
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/

The radio uni: = ~ - ;5 . «- 5 " ~ ~ crmaticn

pert;nen: to tb~

imins

unit shall net transmit an the re: :1 central

time mules mitted by the requirements of ab “ standard.

transmissi hall cenfc the formats specified in sectio
timing requi 4 _ -¥ ' m.‘ (If under any c_:cumsta
radio uni:'~ ~' ? 4 - ~\’ F ' . 6 it
transmittin

For the e. -' .‘ - of a randcm access message.
cheese a timesio I - nsmissisn in acccrdance with
the random acc - defined in section 7
derive the timi - s-- from the frame marker

message transmi -e TSC within the same

For a radio unit respnnse to 1 i - from the TSC, the
radio unit shall commence trans. - \ ' ~ in the timeelot

following the end of the ?SC me

... '5 :3 be
cacexorss an zne

relative to :':5

LI‘: Fl4”!
U» (D II .1. ID ".

coincident

forward Chane-1,

point in time. (
when a CCSC is di
illustrates the t‘m

E

«M
,...pg I3‘:3H O9*»(1 21:2) (‘D-0CS <2U)r-!~. m M:1!(P 71fr‘ 1?I!’

.2

’Cr0 I->l~'Ff :1W(B IO('1 K‘ID “ID-
'~'JO 0MU .M:

L1
[11

zhat pcwer
‘it -5 D-
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3:

For a radicz / - sion with one gr two dat.

radio unit - -is of decoding an acldres
seccnd forward - lot fcilowixagz the start
transmission.

a
E

For a radio unit transmission with three or fsu: dat

radio unit shall be capable of decoding an address

third forward channel slat following the start sf
transmission.

If a radic unit receives a command to change channel (MOV€, GTC; ee
7.4.2 and 9.2.2.5}, it shali be capable of receiving an the new channe;
within 35 ms after the end of the TSC message, uniess the uni: is 5 called

unit in an interprefix call, in which case it may delay the channel change
by one slot and shall be capable of receiving on the new channel. with:
142 ms after the end of the TSC message (see 9.2.2.Sy

Tzaffic channei discisline for Radio 2 its

Monitoring

Whilst receiving on the fczxaard traffic chance?

monitor the channel continucusly fez messages from
appropriate action; see section 3 for the T50
sections 9.2.3.2, 9.2.3.3, 9.2.3.4, ~:«.2.3.;,
procedures. If the radio unit is required to

. message received from TSC, :23: zespcmse sha
specified in section 6.2.2.2.

The radio unit ‘ - I. V - ‘ ~ ' 17:50:’.-.1
iizzent to ‘

defined in sec4 fl

H3’ ing, each transm.saLcn

D5Hw P’:3h..1U1‘*4 P~flDUW w0GHM Q3MWW
be 16 b! =3: messages

c0dew~"d awn: “*5an seauence.mm'm Um mNmm P

9, un3a*":. G ‘u 3”’:

~mwmflm:,;9?§n
.-23

The trazuanaissicm.

conform to the timings
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5.2.2.2.l Radlo uni: reseense

when the radio unit sends a response (e.g. an acksewledgement to an

Ahoy message from the TSC), its transmission shall conform ta the following
timings, which are measured is bit periods, numbered from the end of the
last cedewcrd in the received message.

cemmence r.f. tr ore the start
90% of lzs maximum - ~ has the start

.reamble shall not begin befo-e the start of bit 36
of bit 49; after sending the "hang—over” bit and

reducing pow ag;o uni: shall retune to the forward channel in time
to be capable of decoding another message whose codeword synchronisation
sequence may begin at the start of bit 183 + (54 x number of data codewords
transmitted by the radio unit).

Transmissien that require a r 30458

an unsolicited standardi ed message that
Include request}, it sha 1 conform to the _
measured in bit perieds, numbered from the end

transmission.

After transmitting the unsolicited message, the radio unit shall

retune to the forward traffic channel in time to be capable of deceding a
message which may begin i.e. first bit cf codeword synchronisation
seeuence) at the star: 0

(
f bit 52.

If the radic uni: has not '« a ccdewerd - tien sequence
ither abandon ' unsolicited access

ansmissien, ti -39 the next message
ynchrenlsarlcn sequence) no earlier

he star: cf bit §T~i6,

15, while waiting to transmit an unsolicited standar
radio unit rec»ives a codeword synchrenisatien sequence SENT,
:9 determine whe- - there is a message
zransmlssien.

Data cf‘ alsczrling fer r

forward channel, the radio unlt shall menitor the

te actions for all relevant received messages.

At

the timin conform
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TSC System codeword Address

transmissiozz » ‘ ; . ~ = ‘ CCS I Cadeword

ii-‘its an R.
grrmer up

.Lies.-_ fl ; . , _
sage - E I E ‘. 1 - ' " . ’per1od5j

latest RU
message -_ ‘ . Address codeword

" Pzarxg-over " bi t;

:1-ax;r_q-§;_l.

ntro_;_g_k1._:g;;1_r;_; t z'..-nina for
Eingle codeword RU message
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RANDOM ACCESS PROTOCOL

This section defines the random access protscel, whici:

slotted Aloha with a superimposed frarning structure that can

control clashing of messages from different racii
minimise access Lielays,

ensure stability, and

maintain peak throughput under heavy traffic loads.

The slotting structure of the control channel and timing c:3n5trair:r.5
for the transmission of messages are defined in sections 3 and 6.

7 . 1 The Print: igle

‘C}"& access protocol is described w

illustrates signailing on a contra

iv; e-
‘IJ. .-«'9»-~... :-

The TSC transmits a syncésrenisation message {indicated by ALE the
example) to establish slot timing and to invite radio Limits to send random
access messages. The ALE message contains a parameter (P3) -'
the number of following - ' constituting a frame, ‘

for access. If a frame 1 in progress when a call

the radio unit may send ‘- -. -- - access message in the :1
slot. Otherwise the unit : — a frame :3 be started

rams‘:-zn slot frem the frame 7 ‘ . A unit ~' ishing
repeat izransmisec-n -‘ I ~ K = message (cerrugted
clashing) mus‘; w I . ’ -. before choosing anctne:

i’).{.124')Q.1-’- :-*~:1‘avan 1‘)I1‘(1D‘N‘D) .n0rrID«- m(U(1w
H(‘[1 HH)

The TSC can monitor activity or: the control channel an.‘
r’.the system performance by varjging he ramelength tr: preve

clashing and the access ' - System deems
era‘: algorithm apprczpri

?SC to

radio unite

'I”.~.'-:5 rendrzm acts;

(Random am:
and Go To Cfnazmel. messages.)

Contiguous frames are shown in the example; frames may cverlap.
Frames need not ::or:I:i.g;L-sans.
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random access frames

shall designate sections of a return control ch 1 as random
each containing a whole number of timeslozs. Aloha messages

on the forwarfi control channel contain an Alcha number,
mark random access frames.

I1

Lnrnlb ~'llI9»; w3m (D0
mm 9“ H

Inr-«T! I11 mxflBu 0mmm -wm mQ

sgecial value indica'
example, ACK(O)

.=cha numbers mark the beginning of frame.

aloha and Acknowledgement messages contain a four—bit aloha number and

the Go To Channel message contains a two-bit Aloha number. The Aloha
number is coded, so that longer frames can be achieved than a pure binary

representation would permit; the ekplicit numbers of slots in a frame
indicated by the four— and two-bit Aloha numbers are given in Table 7-1
(see 7.3.3). If the required framelength is too long to be designated by a

GTC message then an Aloha message or Acknowledgement must be used.

7.2.2 subdividing the radio unit coDula.ion

The TSC may divide the radio unit population into subsets, where each
beet can be permitted random access in turn. The ivieien is performed

.ing the address qualifier {M} in Aloha
a radio unit ta :; V H lees

with the M

the Aloha message when
random access me

m min mM HKDm
(D

W3 27''

Em
I

T1 TH~fi)
HEUI423‘O ‘F5mm

NESSEQES,

v0 Hm0 3'w (DE)

3 N W M W
MU W

M = 1 then cnly unizs whose least 5ignifiCarE
the Aloha address may end non-emergency random

u
5

Thus the radio uni: pop latien has been di"ided

This process car inues up to H = 1‘.
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All data codewords transmitted by the TSC in the second half of a slot

preceding a designated random access slot contain a Return Slot Access

flag RSA (hit number 2), which shall be set to indicate whether the
following slot is reserved for a response; for example, see section
5.6.2. Note that, for TSC messages containing an odd number of data

codewords (e.g. AHY(AD=1) and AHYQ(IDENT2=IP?IXI)), a "filler" data

codeword is appended to the message (see 3.3.3.2); if the message

demands a response from a radio unit, the RSA flag in the filler
codeword shall be set to '0', to inhibit random access.
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7.3 Radio Unit Random Access Protocol

These procedures shall be obeyed by a
to attempt random access.

subsets 0 an

A radio unit » t ' ion contained in Q

Aloha message that it receives. when attemptin random access the rad

unit shall check if the population subdivision 5 ap§licable to it.
is done using the 5~bit address qualifier (. ‘e address {FFIXZEBE&T£}
from the Aloha.message. For H 2 O to 19, m 3 ge is applicable tc the
unit if the M least significant bits of the aloha address match the M least
significant bits of its individual address (prefixfident). For M = 23, the

message is agplicable to the unit if the Aloha address matches any of
designated addresses for this system {including its greap addresses).

3

The unit shall not choose a slot for random access in the f

designated by the Aloha message, or frames decé nated by subsequent
Acknowledgement or Go To Channel messages, unless:

the Aloha message is applicable to it, for non—emergency messages,

the Aloha message is applicable to it or M < 20, for emergency
requests (is RQE or RQD {E = 1).

Note that slots are chosen either immediately for the first try option (see

7.3.4} or on receipt of a frame marker when the 1
random access attempt (see 7.3.5}

imit needs to make a

when ' : becomes active on a control channel, incluaiag
returning

population
applicabie
attempting

rah (J “Rel, it shall either assume the

Checking_the Blow

ALHF

which know
finE

rt
.5 .

(Th rul 5 d
3 aSCTES mx‘s

The unit is not required to recognise
functions. However, it shall not choose a * ' - . 55 megeage

in the frame designated by the 51¢ ; " =‘ .‘. «d by
‘ recccuised,

the Aloha function and its random access message ‘ " . invited by
the Aloha message.

ARRIS GROUP, INC., |PR2015-00635, Ex. 1035, p. 130 of 295



omes active an a control channel, including when
-, it shall assume an Aloha funczicn of

Alena eumbe:s

A radio unit shall use Table 7-1 :3 derive the explicit number of

slots in a frame indicated by the four-bi: Aloha number within the Aisha
and Acknowledgement messages and the two—bit Aloha number within the Go To

Channel message. (The zero Aloha number indicaees that the message does
not mark a frame.)

151 H
1
8(D (T) C3I) H’Eumb

me marker

3-'P‘P’
I-‘0SI)(‘D

-,...,.4g.... F»)C‘?W3

-:am

1
2

3
4
S

6 }._a1,.»F: U1.r>bJM mM!‘ {UU10UV7

Aloha number:

her Fremelenath

Not a fr'me maeker

a frame indicated bv Alena

shall monitor the forward control Channel and shall note

of the return control channel are designated as random
(using the I 3- Aloha numbers contained in Aloha,

eme.t and Go To ~ .= - The first access slot in a

the end - - central channel codeword containing
coincidence is maintained for

the slot is witxin a ~- w the most recently rereived
Aloha message does not -;' s.
(see 7.3.1, 7.3.2, 7.3.3
"he slot is net withdraw
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Eiowever, if it; does 210:: wish :3 use this option 3: if the slot is not
within a suitable frame or if the slat is withdrawn, then unit shall5 .-
choose a slot from a new frame (see 7.9.2}.

3.3.5 Choosing a, slot from a new frame

A radio unit that requires to select a from a new frame shall

wait for a message marking a frame available t to use {see 7.3.: and
7.3.2}; it shall then choose a 510: randomly
framelength, using a uniform distribution.
Aloha message parameters are enfc-reed at the :1 men: of 51:2: choice. The
unit shall transmit its message the shes-an ct, provided that the slot
is not withdrawn (see 7.3.6); for accee timing, see 6.2.1.3.

A radio unit shall not choose more than one slot from a frame.

Therefore, if it has to repeat the selection of a slot (either because a

chosen slot was withdrawn or to make a repeat transmission}, it shall Gaunt

so the last 510‘; of the previous frame before using another Aloha number.
For example, if the last selecticn was from a frame with 8 slots-,

designated bv an message, the unit shall act use frame raarkez messages

received in he 7 slots after the messag tc choose its next slat.
(Ccunting slots is reqz. ed to allcw for multi-site systems -.4- n. time
division of a single control channel, in which radio un ts m ” receive1

1: ... - .»* 'V\
'. C. ' :LtEE ms,’messages f.rom severe‘; si'-tee framms CB .«:;nated by 01:’.

overlap in time.)

7. 3.5 Check for wi’»:}‘.a:§1.'a.wn

-— BCRST

— {unless is
A data cc»de-..:cz'd wiich Re'~'L:v.'r:

set. to '3‘, {z,1z“.l<—:-ES the cc... -'
{hi}? 3.3 ,§,‘C } .

(bi: number 2)
addressed :0

Otherwise the unit shall >_*efre.1in from tr.-H2-.=.rrsi3:ting arid sh.
from a new frame. '
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(Future enhancements of the standard protocol, and customised
messages, may result in additional messages that permit access for those

radio units which can recognise these additional messages.)

7.3.7 Noting the.respofise delev

A radio unit shall note the delay parameter WT from each Aloha message
it receives and shall use Table 7-2 to derive from it the number of slots,
WAIT, by which the TSCVS response to a random access message may be
delayed. (WAIT ='0 means that the response should be received in the slot
following the random access message.) At the start of a session, until it
receives an Aloha message, the unit shall assume a value of WAIT = NW (see
Appendix 1).

WT WA T wax?
4

S

10
13

Table 7-2 Resoonse delavs indicated hv the delay parameter WT

7.3.8 Retry decision and time—outs

After sending a random access message, a radio unit shall wait to
receive a response from the Tsc. Various messages shall be accepted as a
valid response (as specified in the sections detailing the call
procedures).

If the radio unit does not receive a response within the WAIT+1 slots
after its message, it shall assume that the message was unsuccessful. Then
it shall either:

a. abandon its access attempt {see below), or

b- choose another slot, from a new frame (using 3 frame marker message
received in or after the WAIT+1 th slot after the unsuccessful

message); however, if the unit receives a valid response before
sending a repeat message, it shall accept the response and not
retransmit. V

The radio unit shall abandon its access attempt if it has sent the

maximum permitted number of transmissions and received no valid response.
This number depends on fihe function of the message:

— For requests RQS, RQD(E=0), RQX, RQT, RQR, RQQ and RQC, ‘t is NR-
— For emergency requests RQE and RQD(E=1), it is NE.

The unit shall also operate a time-out TC on the maximum time it spends
trying to achieve access. and abandon the attempt if this time~out expires.

If the unit‘s access attempt fails, then:

i) If the message was a cancellation/abortion request RQX, the unit
shall return to waiting for signalling for the original transaction
(for example, see sections 9.2.1.7 and 9.2.1.6).

Page 7-8
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ii) For access attempts fox other messages:

if the unit has not sent: a message», it shall return to the idle

state (and may indicate fzhe failure to the user);
otherwise, it shall wait for further »signal1..ing for the
transaction (until the relevant. time-out rm or T3 has expired -

for example, see sections 9.2.1.1 and 9.2.1.6).
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7.4 Related Procedures for All Radio Units on a control channel

7.4.1 Individually addressed-Aloha message

If a radio.unit on a control channel receives an Aloha message with M
= 20 and Aloha address (PFIX/IDENT1) matching its individual address for
this system, then it shall send a message in the next slot:

a. If the unit recognises the Aloha function and is currently

attempting random access with a message of a type invited by the
Aloha message, it shall transmit its message and then continue to obey
‘the procedures in section 7.3 (regarding the transmission as if it
were-a random access);

.Otherwise, if the Aloha message is ALHR and the unit has the

ability to register, it shall send a registration request HQR and then
wait until it receives a response or for WAIT+l slots. While waiting
for a response, the unit shall not seek to transmit messages by random
access. See also section 8.3.2.

Otherwise, the unit shall send an acknowledgement ACKX(QUAL=O) with

PFIX/IDENT2 set to its individual address and IDENTl set to TSCI.
(It will not be sent a response to this message-§

7.4.2 MOVE message

If a radio unit on a control channel receives a MOVE message that is

applicable to it (see below), then it shall_move to the specified forward
control channel and shall be able to receive within 35 ms after the end of
the.MOVE address codeword; after becoming active on the specified control
channel, the unit shall retain the same state as on the old control channel

except that, if currently attempting random access, it shall choose a slot
from a new frame, using a frame marker message received on the new control
channel (see 7.3.5).

The unit uses the address qualifier (M) and the address (PFIX/IDENTl)
from the MOVE message to decide whether the message is applicable to it.

For M = 0 to l9, the message is applicable to the unit if the M least
significant bits of the MOVE address match the M least significant bits of
its individual address. For H = 20, the message is applicable to the unit
if the MOVE address matches any of its designated addresses for this system
(including its group addresses).

Note: If field CONT in an applicable MOVE message is equal to
'O0OOO0OOOO‘, then the channel movement is system-dependent.

Page 7«lQ
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REGISTRATION’. PROCEDURES

Registration enables a radio unit to inform a system that it is within

a session on that. tyetem. This section defines signalling procedures for

radio units and Tscs that are required to employ registration.

Additional specifications will be needed for a specific system
implementation, for example, to define:

- the criteria for when a radio unit should initiate registration
- -the radio unit action after a registration denial or failure.

These specifications are likely to be syst-.em—dependent and. therefore are
not included in this standard.

8 . 1 Rggistration Facilities

The registration procedures in this standard provide the following
facilities for the TSC:

a. The TSC shall indicate, by the value of field FUNC in Aloha messages,
whether random access registration request messages are invited from
radio unite. (See also sections 7.2.3 and 7.3.2.)

2'.) ALH, ALHS, ALHD and ALHR invite registration requests.
ii) ALHE and ALE-IX do not invite registration requests.

iii) The function of ALHF will be-determined by the customised
fall-back mode.

The TSC may vary the value of the address qualifier (M) in Aloha
messages to invite registration requests from:

- the whole radio unit population (M = 0),
~ a section of the radio unit population H) < M < 20), or
- members of a selected group only

(M = 20 and PFIX/IDENTI set to a group address}.

See also sections 7.2.2 and 7.3.1.

The Tsc may demand registration from a specific radio unit by
transmitting the ALHR message, with PI-‘IX/IDENT1 set to the
individual address of the wanted radio unit and M set to 20.

The TSC may reject individual registration requests.

The TSC may transmit the BCAST message with 5YSDEF=’O0Oll', to
broadcast registration parameters to radio units. See 5.5.4.5d.

The procedures for registration by random access and registration on demand
are specified in sections 8.2 and 8.3 respectively.
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8.2 *Procedures for Registration-by Random Access

852.1 mi TSQ Procedures

The 156 shall use the random access protocol-ts control the'generatioh
of registration requests by the radio unit population, as:described in
section 8.1 above. If the TSC indicates, in the manner described therein,

that registration requests are invited then it shall be Prepared to receive
RQR messages from radio units.

8.2.1.1 Resgonses to a random access RQR messaoe

.A radio unit requests to register by generating an RQR message,
complying with the random access protocol. on receiving an RQR message;
the TSC shall send a response - ACKI(QUAL=l),'ACKX or ACK(QUAL=0) ~ with

PFIX/IDENT2 as the unit*s individual address and IDENT1 set to REGI. For

acceptable delay, see 7.2.4. See also 8.2.1.2.

8.2.1.2 gacknowled ements sent to indicate ro ress of re istration

The TSC may send the following acknowledgement messages {with

PEIX/IDENT2 as the unit's individual address and IDENTl set to REGI) to
indicate to a radio unit the progress of its registration:

ACKI (QUAL=1) Intermediate acknowledgement; the decision to accept
or reject the registration has been postponed;
more signalling to follow.
Invalid request; registration denied.

System overload; registration failed.
Registration accepted.

Acxx (QUAL=o)
Acxx (QUAL=1)
Acx (QUAL=O)

8.2.1.3 TSC time-out

The TSC may instruct a radio unit to restart its waiting timer TJ, by
sending the AHY message with bit POINT set to '1', PFIX/IDENT2 set to the
unit's individual address and IDENTI set to REGI; see 9.1.1.7 and 9.2.2.3.

If a time TJ (minus the tolerance on the radio unit‘s timer) elapees since
the last message it received for the registration, the TSC.shall-not send
any further signalling for the registration. see also 8.2.2.4.
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8.2.2 Radio Unit Pgocggugge £0; Rggietration by Random Access

8.2.2.1 criteria form:-re iota: tio

At the start of a session; a radio unit shall decide (by examination
of the system identity code‘ in codewords received on the forward control
channel} whether it should seek to ‘register -with the system. The process
by which the unit deoidee whet'hé_r. ‘to seek to register is system-dependent
and is not included in this standard.

A radio unit seeking to regieterwith a system may attempt to make
calls prior to regtatration (but shall-. be prepared to register on demand
before being accepted for traffic; see 7.4.1 and 8.3.2.1).

8.2.2.2 Registration reggeet and valid responses

A radio unit requests to register bysending the RQR message on a
control channel, complying with the random access protocol (see 7.3). The

fields in the RQR message shall be set appropriately (see 5.53.1.6);
however, note particularly that PFIX/IDENT1 is set to the radio unit's
individual address agreed for the system, and field INFO may contain

additional (customised) information.

The unit shall attempt acceas until it receives a valid response (see
below) or until the access attempt fa-ile (i.e. the unit has sent the
maximum number of transmissions NR and received no response, or its access

time-out TC has expired (aee 7.3.8)). In the case of access failure, if
the unit has not sent a request, it shall return to the idle state (further
actions to be taken by the unit are syetem—dependent); otherwise, it shall
wait for further signalling for the registration - see 8.2.2.3 and 8.2.2.4.

The unit shall accept acknowledgements ACKI(QUAL-=1), ACKX or
Acx{QUAL=o3, with PFIX/IDENT2 as its individual address and IDENTI as REGI,
as a valid response to its RQR and send no more requests. For other

actions on receiving "these messages, see section 8.2.2.3.

B . 2 . 2 . 3 Ackgowledgement received

If a radio unit attempting access or waiting for signalling for a
registration receives kc}-‘.I{QUAL=1), with PPIX/IDEHT2 as its individual
address and 1D'ENT1 as REGI, than it shall wait for further signalling for
the registration. (For time--out, see 8.2.2.4.)

If a. radio unit attempting access or waiting for signalling for a
registration receives ACKX or ACK(QUAI.=0), with PFIX/IDEN'1‘2> as its
individual address and IDENT1 as REGI, then it shall return to the idle
state:

ACKX {QUhL=O) -~ Invalid request; registration denied.
ACKX (QUAL=l) — System overload; registration failed,
ACK (QUAL=O) - Registration accepted.

other actions to be taken by the radio unit on receiving ACKX or
ACK('QUP.L*—-O) are system-dependent. (For example, receipt of hCKX(QUAL=O)
could restrict or ban random access on the system for the duration of the
session).
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8.2;2.4 Time—out efter.waiting

A radio unit waiting for further signalling for a registration shall
return to the idle state if'a time'TJ has elapsed since the.last message it
sent for the registration, viz.

RQR, requesting registration (see 8_.2._2.2 and 8.3.2.1)

or ACK{QUAL=0), -sent in response to an AB! message with bit. POINT
and IDENTIL set: to REGI (see 9.2.2.3).

The unit shall assume that the outcome of the registration attempt is
unknown. (Further: actions to be. taken by the unit are system-dependent.)
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Procedures for istrat on on Danand

8.3.1 TS!) grocedureg fog Demanding Registration

The TSC may demand a. registration message from any radio unit which

may be within a session on the system. For example, it may use this
facility after sending a response to a call request from a radio unit that
has not registered.

The T50 demands registration from a radio unit by transmitting the
ALHR message on the control channel, with:

- PI-‘IX/IDENT1 set to the individual address of the radio unit:
-- the address qualifier (III) set to 20.
- the Aloha. number (N) set to 1.

The ALHR message instructs the addressed radio unit to send a reply (RQE,
RQR or ACKX(QUAL=0)) in the next slot; see sections 7.4.1 and 8.3.2.1. If

the TSC does not successfully decode a reply, it may repeat the ALHR
message when convenient.

If the reply is RQE, the Tsc shall send a response as soon as possible
(see 10.1.1 and 10.1.2).

If the reply is RQR, the TSC shall decide whether to accept the

registration. Valid responses are:

ACKX (QUAL=O) - Invalid request; registration denied.
ACK (QUAL-=0) - Registration accepted.

with PFIX/IDENT2 set to the radio uni1:‘s individual address and IDENT1 set
to REGI. see also section 8.3.2.2.
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8;3.2 Radio-Unit Procedures for Registration on Demand

'8.3.2.1_ Indiv1dua11g.addressed ALHR message

If a radio unit on a control channel receives an Aloha message with H

e 20 and PFIX/IDENT1 matching its individual address for the system, then
it shall send a message in the next slot, as specified in-section 7.4.1.
For convenience, the procedure is repeated here, for the specific case of
FUNC = ALHR.

a1. If the unit is currently attempting random access for an

emergency call, it shall send an emergency request RQE or RQD(E=1) and
then continue to obey the procedures in sections 7.3 and 10.2 or

17.1.2.2 (regarding the transmission as if it were a random access).

otherwise, if the unit is currently attempting random access for
registration, it-shall send a registration request RQR and then
continue to obey the,procedures in sections 7.3 and 8.2.2 (regarding
the transmission as if.it were a random access).

Otherwise, if the unit has the ability to register, it shall send a
registration request RQR_and then wait until it receives a response

or for wAIT+1 slots; see 8.3.2.2. While waiting for a response,
the unit shall not-seek to transmit messages by random access.

Otherwise, the unit shall send ACKX(QUAL=O) with PFIX/IDENT2 set
to its individual address and IDENTI set to TSCI.

8.3.2,2. Resgonses to RQR sent on demand

After sending a demanded RQR in reply to ALHR with H=20, the radio
unit shall accept either of the following acknowledgements, with

PFIX/IDENT2 as its individual address and IDENT1 as REGI, as a valid
response to its RQR:

ACKX (QUAL=0) — Invalid request; registration denied.
ACK (QUAL=O) ~ Registration accepted.

If ACKX(QUkL=O).is received, the-action to be taken by the radio unit
is system-dependent (as in 8.2.2.3).

If ACK(QUAL=O) is received, the unit shall return to the state it was
in directly prior to receiving the ALHR message (unless signalling messages
received in the interim have changed this state). After receiving
ACK(QUAL=O) in response to a registration-on demand, the unit shall assume
that its current registration requirements are satisfied, as if it had

successfully registered by random access (see 8.2.2.3). '

If the unit receives no response within the WAIT+l slots after its

RQR, then it shall return to the state it was in directly prior to
receiving the-ALHR message (unless signalling messages received in the
WAIT+1 slots have changed this state}.
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This section defines the basic call procedures for non-emergency
speech calls and calls requiring a channel over which non-prescribed data

may be sent. The procedures cover both short addressing and extended

addressing cells. They cater for calls between the following parties:

radio unit
radio unit
radio unit

radio unit, line unit or group
all units in system

PABX extension (with extension number that can
be represented by 13 bits, or
with a “long” extension number)

PSTN destination (prearranged or general)
radio unit, group or all units in system
radio unit, group or all units in system»
radio unit, group or all units in system.

radio unit
line unit
PABX extension

PSTN telephone

These calls from radio units are requeeted using the “simple” Call
Request Message RQS; see section 5.5.3.1.1. Bit D3.‘ in the R95 message

specifies whether the unit is requesting a conversation or a channel over
which any appropriate audio signalling, even a non-standard modulation or
format, may be sent to the called unit(s).

The RQS message contains all the information necessary to request a
short addressing call viz. a common-prefix call. a system-wide call, a call
to a prearranged PSTN destination or a call to a. "short" PABX extension
number. However, for an interprefix call, a general call to the PSTN or a
call to a "long" PABX extension number, the call details cannot be
accommodated in a single address codeword. For these types of call, the

RQS message requests entry into the extended addressing mode; the radio
unit sets IDENT1 in the "R98 to the appropriate gateway idem; (viz... IPFIXI,
PSTNGI or PABXI), and the T80 than demands the full called party

information using the AHYC message.

The basic procedures for the '1‘-SC and radio units are specified in
eections 9.1 and 9.2 respectively. These procedures cover:

a) call eet—up

call request procedures for Simple calls
instruction to send extended address information

call cancellation while waiting for a call
checking availability of radio units
traffic channel allocation

1:) call maintenance and call clear-down.

other sections define related procedures (such as cell diversion and
Include call requests), and procedures for status messages, short data
messages, data interrogation and emergency calls. Note particularly that
status messages (RQQ — see section 13) are used for:

a) the "Called Party Answer" mechanism

13) cancellation of a requested speech call after the
called unit. has accepted the call for call—back.
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.Examples of typical message sequences to set up:

a) a short addressing call
b) an extended addressing call

between two radio units are illustrated below. Both sequences include the
call request, availability check and channel allocation-signalling. (In
these examplea, the TSC checks only that the called unit is in radio
contact before allocating a traffic channel l.e. the called party answer
mechanism is not employed.) The extended addressing example has an extra
phase: after receiving the RQS message, the TSC sends AHYQ to instruct the
calling unit to transmit the full called address information.

TSC to RUE

RUS to TSC

/ \_/ \_/
frame frame frame

Example A message sequence on a control channel to set up a common—prefix
call between two radio units on the same site.

1. ALB ~ General Aloha invitation (three~slot frame).

2. Random access request for a Simple call.

Availability check message
- acknowledges the RQS message

- demands a response from the called radio unit
- inhibits random access in the next slot.

Acknowledgement ACK(QUAL=D) from the called radio unit.

Go To Channel message instructing both radio units
to switch to a designated traffic channel for their

call. In this example the GTC is repeated immediately,
for added reliability. (Note that repeat messages may

be delayed for other signalling.)
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Example A message sequence on a control channel to set up an interprefix
call between two raéio units on the same site.

1. ALB General Aloha invitation (four—s1ot frame).

2. . Random access request for an interpreflx Simple call

(IDENTI set to IPFIXI).

short data invitation message
- acknowledges the RQS message

— instructs the calling unit to send the
called address
inhibits random access in the next slot.

Single Address Message from the calling radio unit,
containing the prefix and ident of the called unit.

- Availability check message — demands a zespcnse from
the called radie unit.

In this example, the availability check is a
sing1e~ccdeword message i.e. the address of the

calling unit is not supplied:

Acknowledgement ACK(QUAL=0) from the called radio
unit.

Go To Channel message instructing the called radio
unit'tc switch to a designated traffic channel for
the call.

. Go To Channel message instructing the calling radio
unit to switch to the designated channel for the call.

~._._...
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Basic Call Procedures for TSC

This subsection describes the basic call facilities available for use

by the TSC. flowever, note that the TSC is allowed a great deal of
flexibility and it need.not implement all these facilities. also, system

designers.are left free to choose an appropriate strategy for scheduling
messages on the control channel.

9.1.1 Basic TSG Procedures for Setting Up Calls

9.1.1.1 Resggnses to a short addressing Rgs message

A radio unit requests a short addressing simple call by generating an
RQS message (with EXT = 1, or with EXT = 0 and IDBNTl set to a valid called

party ident), complying with the random access protocol. on receiving a
short addressing RQS message, the Tsc shall send a response {so that the
radio unit will not retransmit its message). The response may be sent in
the slot following the RQS or it may be delayed; for acceptable delay, see
7.2.4.

The following messages are valid responses to a short addressing RQS
message (though a TSC need not be able to provide all of these messages):

a. An acknowledgement ACKI, AGKQ, ACKX, ACKV or ACKB(QUAL:O), with
PFIX/IDENT2 as the calling unit‘s individual address and IDENTl as the
called ident (or PABXI for a call to a PABX extension) - see 5.5.2.1.

An acknowledgement ACKT(QUAL=O), with PFIX/IDENT2 as the calling
unit’s individual address - see 5.5.2.1 and 9.1.1.4.

An AfiY message (i.e. availability check) fior this call — see 9.1.1.5
and 9.1.1.7.

A Go To Channel message GTC for this call, or a call with which this
call has been amalgamated — see 9.1.1.9 and 9.1.1.12.

The response is thus a direct acknowledgement (as in a. and b.) or an
indirect acknowledgement (as in c. and d.).

The acknowledgement messages may also be sent to the calling unit at

appropriate times to indicate the progress of the call set-up ~ see
9.1.1.4.

9.1.1.2 Resgonses to an extended addressing R93 message

A radio unit requests an extended addressing Simple call by generating
an RQS message (with EXT = O and IDENT1 = IPFIXI, PSTHGI or PABXI),
complying with the random access protocol. on receiving an extended
addressing RQS message, the TSC shall send one of the following resgonses,
with the same prefix and idents as the RQS:

a. An acknowledgement ACKI(QUAL=1), ACKX or ACKV(QUAL=O).

b. AHYC (i.e. an instruction to send the full called address
information).

For acceptable delay, see 7.2.4. See also 9.1.1.3 and 9.1.1.4.
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Instruction to sendzuex-tended. address info mation

After receiving an extended‘ addressing RQS m_esa_age,_ the TS!) may dam-_an'd_
the full. called "address from the calling radio unit; it uses the AHYC

message, with the same prefix and idente as the Res and. field DESC set to
indicate the appropriate gateway (see 5.5.3.2.8). In the AHYC message. the
SLOTS parameter shall be set to "correspond to the request as follows:

For an interprefix or PABX call, SLOTS = '0_l'
For a general PSTN call, for up to 9 digits, SLOTS = ‘O-1.‘

for 10 to 31 digits, SLOTS = '10‘.

The A1-iyc -message instructs the calling unit to send the called party
address information in the following SLOTS s1ot—(s) (see 9'.2_.2.l). If the
rec does not successfully decode the address information, it may repeat the

AHYC message or transmit 1'\.CKV‘-(QUAL=O) to indicate failure of the call.

After decoding the full address information successfully, the TSC may
send appropriate acknowledgements to the calling unit -(see 9.1.1.4).

The Tsc may send A1-IYC in any slot on the forward control channel.

However, note that AHYC bars random access only in the next return slot.
For SLOTS = '01‘, this is sufficient for the -unit's response; however, for

SLOTS =-— '10’ , the TSC shall take appropriate action to reserve the second
return slot if it is within a random access frame (e-.g. by sending the A3!
message, with both idents set to DUHMYI, in the slot following the AHYC).

9.1.1.4 Acknowledgements sent to calling unit to indicate
grogres-'s of Simgle call-

The TSC may send acknowledgement messages at appropriate times to
indicate to a calling radio unit the progress of its Simple call - for
idents in acknowledgements, see 5.5.2.1. (For extended addressing cells,

only ACKI(QUAL=l), A010: and '.AcKV(QUAL=0) are appropriate until the full
address information has been obtained.) Note that the criteria for setting
the maximum delay of repeats of acknowledgements ACKX, ACKV, ACKB and ACKT
should take account of time-out TB (described in 9.2.1.4).

The Tsc may send ACKI or ACKQ to indicate to a calling radio unit the
progress of the signalling for its Simple call:

ACKI (QUAL=O) - Called unit alerting but user] data equipment not
ready.

ACKI (QUAL=l) - Intermediate acknowledgement; more signalling to
follow.

ACKQ (QUAL=O) - All traffic channels in use. TSC has queued the call.
ACKQ (QUAI.=l) — Conflicting call in progress (e..g. called unit

engaged), or higher in queue‘ TSC has queued the call.

It may send RCKX or ACKV to indicate to the calling unit that its
Simple call request: will not be complied with:

ACKX (QUAL=O) — Invalid call e.g. calling unit is blacklisted, or
called address is unobtainable, or

called unit cannot accept the call.

ACKX (QUAL=l) - System overload; request rejected. '
ACKV (QUAL=O) - Called unit not in radio. Contact or call set—up

abandoned.
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ACKV (QUAL=1) - Conflicting_ca1l in progress or higher in queue
(and call has not been queued); or called user
does not wish to receive this call.

It may send BCKB(QUAL=O) to indicate to the calling unit that its
Simple call request has been accepted for-call—baek by the.called unit.

If the TSC has previously accepted a diversion request RQT requesting

that this type of call be redirected to another party; then it shall send
ACXT(QUAL=0) with PFIX/IDENT2 as the calling unit's individual address and:

a. 1DENT1 as the diversion ident, or

b. IDENTl as a gateway (viz. IPFIXI, PSTNG1 or PABXI); in this case,
the diversion address follows in concatenated data codeword(s).
Note that IDENTI is set to IPFIXI to indicate either an intezprefix
diversion address or that the diversion address is of a different

type (groupfindividuala from the called address; see S.5.2.1u

(on receiving ECKT, the radio unit will.either return to the idle state or
re-attempt access calling the diversion address — see 9.2.1.4.)

9.1.1.5 Availability check on called radio unit

After receiving a request for an individual call to a radio unit, the
T50 shall at least check that the called unit is in radio Contact before

making a traffic channel allocation; (the TSC is exempted from this

requirement when operating in fall~back mode}. The TSC may check also that
the called user} data equipment is ready for the-call before allocating a
channel.

The TSC checks availability of a called radio unit by sending the ABS
message, with:

bit POINT set to '0'

bit CHECK set to indicate whether the TSC is checking:
a) only that the called unit is in radio Contact (CHECK=O). or

b) that the called user/ data equipment is ready (CHECK=l}

bits D and E set appropriately (see S.S.3.2.l)

PFIX/IDENTl as the called unit's address

IDENT2 as the calling ident {or gateway).

If IDENT2 = IPFIXI. the TSC may.append a data codeword containing the
calling unit's address; if so, it shall set bit AD in the AH? to '1’ (and
shall set flag RSA in the "filler" data codeword to '0‘ - see 7.2.5).

The AH! message demands a response from the called unit (see

9.2.2.23). If the response is ACKI(QUAL=O), ACKX(QUAL=0), ACKV(QUAL=l) or
ACKB(QUAL=O), the T50 may send appropriate acknowledgement(s) to a calling
radio unit (see 9.1.1.4). If the TSC does not successfully decade a

response, or if the response is ACKB(QUAL=l) or ACKI(QUAL=D), it may repeat
the AHY message at intervals. If the called unit cannot be contacted, the

TSC may indicate the failure to the calling unit by sending ACKV(QUAL=0).
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After sending AC1(I(QI}B.L=0) in response to an AH! message with CHECK =
1, a radio unit may attempt; random access with R§Q(s1‘kTUS=~‘OOOOO?)
addressed to the T50 when its user] data equipment is ready to receive the
call. After responding with AcKI(QDAL=0) or 21cx(QUAI.=0), the unit may send
RQQ{S'1'A'I‘U =‘-11111‘) if its user no longer wishes to receive the call. The

vast: shall send appropriate responses to these "Off~'hOO3§“ and "cm-hook" RQQ
messages; see 13.1.1.1.

Note that, if a radio unit is waiting for an incoming traffic channel
call and receives an AB! message» checking Lt: avallabi.-llty for a different

incoming traffic channel call, then it abandons any. signalling for the
first call and obeys ‘the new AH! (see 9.2.2.211, 9.2.2.4 and 13.1.2.8).
Therefore, if the TSC sends an AHY message for a new call, it shall not
send any further acknowledgements for any previous "off-hook“ or "on-hook”
RQQ message from the called unit. Note also that, if the rsc receives an

"off-—hook" or “on—hook" RQQ message from a called radio unit before it has
received a response to an AH? message for the call, then the RQQ message
could be for an old call.

9.1.1.6 Availability checlg for calls to PABX extensions
and PSTN destinations

For calls to PABX extensions or onto the PSTN, the ‘PSC may check that
the called telephone has been answered before allocating a traffic channel.
This check may be made either manually or automatically.

9. 1.1.7 Availability check on reguesting radio unit

The TSC may check the 'availability of a requesting radio unit by
sending the 2181' message, with:

hit AD set to ‘0’
bit POINT set to ‘l'
bit CHECK set. to '0'

bits D and E set appropriately (see 55.3.2.1}
PFIX/IDENT2 as the requesting unit's address

IDENTI as the called idem: or gateway
(or REGI for a registration request; see 8.2.1.3).

The AH! message demands a response from the requesting unit: (see 9.2.2.3)
and also instructs the unit to restart its waiting timer for the requested
call or transaction. The message therefore has two functions:

a. To restart the unit‘s timer {N or T3), enabling the TSC to use a

variable queueing time limit; for example, see 8.2.1.3, 9.1.1.10,
1(J,1.'7, 12.1.7, 13.1.1.4, 1.3.2.1.’? and 14.1.9.

To check that the calling unit is still in radio contact, before
a traffic channel is allocated for a call. (If the call will not be

set up, the TSC may inform the called unit; see 9.1.1.8.)
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9;l.l.8 Call cancellation

A calling radio unit may cancel a reqfiested Simple call by.generating

an RQX message (see S.5.3.l,3), complying with the random aécess protocol.
on receiving an RQX message-cancelling a simple-call, the TSC shall send a
response. Valid responses are:

a. AcK(QUAL=1), with the same prefix and idents as the RQX.
b. AHXX, with the same prefix and.idents as the RQX.

If a call is cancelled (for example, on the request of the calling
unit-or after an availability check on the calling unit or if the TSC's
queueing time limit is exceeded), then the TSC*may-infiorm a called radio
unit by sending the AHYX message with PFIX/IDENT1 as the called-unit's

address and IDENT2 as-the calling ident (or gateway). The TSC may repeat

the AHYX message if it is not acknowledged by an AdK(QUAL=1) message from
the called unit (see 9,2.2.4);

If the TSC receives an RQX message on a-control channel, and does not

currently-hold a corresponding call or transaction request from that unit,
it shall send a response: ACK(QUAL=l), with the same prefix and idents as
the RQX.

9.1.1.9 Call amalgamation

The TSC shall either amalgamate any (non~emergency) individual speech
calls_in its queues which are between the same parties, or refuse to accept
more than one speech call between the same individuals. See also section
10.l.8b.

(The TSC shall not amalgamate speech calls to the same group, or data
calls.) ‘

9.1.1.10 Queue management and gueue time~out

The TSC may order its queue of calls (non~priority and priority,
between any parties) in any way acceptable to the system operator.

The TSC-may operate a time-out on the maximum time for which it queues

a call (for example, waiting for a traffic channel or for the called party
to be-free). See also 9.2.1.6 and 9.2.2.4.

The TSC may instruct a calling radio unit to restart its waiting
timer, by sending the AHY message with bit POINT set to '1‘; see 9.1.1.7
and 9.2.2.3. If a time Tw, minus the tolerance on the radio unit's timer,

elapses since the last message it received for a Simple call (from.the
calling unit), the TSC shall not send any further signalling for the call,
except that it may send AHYX to inform a called radio unit that the call

will not take place (see 9.1.1.8).
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9 . 1.. 1 . ll geso-ulving call conflicts-

It. is recommended that the ISO uses suitable rules to decide on

pxioritiez for x':eso3.v_ix;g call conflicts. For i.nat_a'nne:/

a. it should not send. an individually addressed GTC command to a
radio unit that is known to be currently engaged in another call:

for a system-w_:Lde call, it may wait until all traffic channel
activity has‘ ceased before allocating a channel (so that the
system-wide call can be heard by all powered-on units) .

similar conflicts may arise for group/subgroup calls. (Note, however, that
the arse is not required to know the membership of groups Le. ibis need not

check for call conflict involving individual called units in a group.)

9 . 1 . J. . 12 Traffic channel allocation

The Tsc shall allocate traffic channels using the Go To channel

message GTC (see 5.4). It shall set bit D in the GTC message to '0-' when
setting up a speech call or to '1‘ when setting up a. -data call (19.9. a
Simple call requested with bit D'1‘ set to '1'). It may repeat the GTC
command.

In the case of a multi-site call on a system employing time-shared
control channels where the calling and called parties are active on the

same control channel, the GTC to the calling party may contain DUMMYI in
IDENTI and the GTC to the called party may contain DUMMYI in IDENT2.

in the case of an interprefix call between radio units, at least two
GTC messages must be transmitted: one to instruct the called unit (or

group) and one to instruct the calling unit. For a multi-site call, these
GTC messages may be sent -at different sites.

Note that a called radio unit: in an interprefix call is permitted to
remain on the control channel for one timezalot after receiving GTC, to see

whether the next message is a GTC for the calling unit; see 9.2.2.5. It is
recommended that the '}.'SC schedules GTC messages agpropriately.
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9.1.2 Basic Tsc Procedures for Maintenance and clearauown of Calls

It should be noted that the transmission of standardieed.messages on a

traffic channel during a call requested with R93, DT=1 could corrupt non~

prescribed data signalling. It is recommended that any use of the
facilities described below takes this into account.

9.1.2-1 Call maintenance ogtions

All speech items transmitted by radio units on an allocated traffic
channel end with at least one Preasel Off message (see 9.2.3.1). The TSC
may-also require that any radio unit which transmits a speech item shall
start the item with at least one Pressel on message, and that the unit

shall interrupt the item at intervals to send a call.maintenance message.
The TSC indicates activation or deactivation of these options, the maximum
duration of the interval and the required setting of PFIX/IDBNTI for call

maintenance messages in group calls, by sending the BCAST message with
SYsDEF='OOOl0‘ (see S.5.4.5c) on the control channel.

9.1.2.2 Availability check on a traffic channel

During a call, when appropriate, the TSC may query whether an
individual radio unit is on the traffic channel by sending {on the traffic

channel) an AHY message with bit AD = O and:

POINT - 0 and PFIXIIDENTI as the unit's individual address

or POINT 1 and PFIX/IDENT2 as the unit‘s individual address.

The AHY message demands an acknowledgement from the addressed radio unit;
see 9.2.3.2.

Note that the AHY message with POIHT set to '1' (and IDENT1 set to the
called ident or gateway) may be sent to instruct an Including unit to
restart its waiting timer TI. See section 11.1.7.

9.1.2.3 Disabling user transmission

During a call, the Tsc may send call maintenance message XAINT,
OPER=‘1l1' on the traffic channel to instruct radio units to inhibit user

transmission; see 5.5.4.2 and 9.2.3.3. It can disable individually
addressed units, called units in a csouy or all radio units.

For instance, the TSC may send this message at the start of a group
call if the calling unit requested that the called users be disabled from
replying.

9.1.2.4 Allocating reglacement t;affic channel

During a call, the TSC may send GTC messages on the traffic channel to

move radio units already in communication to a replacement traffic channel;

see 5.4 and 9.2.3.4. (For instance, the TSC could send.this message if one
traffic channel has special facilities and an emergency call requiring
these facilities is requested when the channel is in use for another call.)

Page 9-10

ARRIS GROUP, INC., |PR2015-00635, Ex. 1035, p. 151 of 295



Note that the mo may send MAINT, 0PER='111* during an item to disable
radio users from replying, and then send are at the end of the item.
Receipt of the are message re-.-enables user‘ transmission on the replacement
channel (unless IDENTJ. == ALL:-); see 9.1.3.4.

9.1.2.5 Clearing down unwanted radio units during a- call

During a call, the rsc may send cell maintenance message I-IAINT,
OPER=='llO' oxrthe traffic channel to clear down any radio units that should

not be there. The address (PFlX,IID‘ENTl) in the message "labels" the
ongoing call, so that only unwanted‘ radio nnits leave the channel; see
5.5.4.2 and 9.2.3.7.

Note that:

If radio units with different prefixes are occupying the traffic
channel then transmission of MAINT, 0PER—-H110‘ would clear units with

the other prefix.

After an Include call, the use of MAINE‘, oPER='ll0' could clear the

included party.

9.1.2.6 Call clear-down

The TSC shall clear down 5. call in which the Include facility has not

been~used- if any one of the following criteria is satisfied"; (after an
Include call, criteria a. and b. may be relaxed as specified in 11.1.9):

a. If it receives a valid Disconnect message (indicalging the end of
channel use} on the return traffic channel, from either unit in an
individual call or from the calling unit in a group/eystem—wide call;
see 5.5.4.2 and 9.2.3.5.

If either party in an individual call is a line/'P1%.Bx/PSTN user, or if

the calling party in a grnupfsystem—-wide call is a line/PARK/PSTN
user, and the TSC detects appropriate indication (-from the line
unit/PABX/PSTN) that the call has ended.

If the time without apparent transmission (e.g. without detected
carrier, without receiving valid call mahatenance messages or

without receiving a response to availability checks) is excessive.

d. If an overall TSC call time limit: is reached.

Also, if required by the type of system, the T50 may clear down a system--
wide call or a group call in which the called users have been disabled from
replying, if it receives a valid Pressel of: message from the calling unit.

The TSC shall clear down a call by sending at least: two CLEAR messages
on the forward traffic channel; see also 3.3.2, 5.5,.4.3 and 9.2.3.8.
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Basic Call Procedures for Radio Units

It is recommended that a radio unit be equipped with a ready~fore
communication control (RFCC) e.g. a switch-hook. optionally the unit may

be equipped with a "Busy control" which. if in the busy state, shall
override an active RFCC state.

A radio unit attempting access or waiting for further signalling for a
call-may be sent an availability check message AHY or Go To Channel message

GTC for an incoming call (see 9.2.2.2A and 9.2.2.5). Note that:

i) If the unit were to transmit ACKI(QUAL=O) in response to an AH!
message with CHECK = 1, then it would not be able to send the “off-
hook" message until its own call had been completed.

The unit can reject an incoming individual call by sending
ACKV(QUAL=1) in response to the AH! message.

A radio unit is required to obey individually addressed GTc.meesages
and system—wide calls (except in emergency), though it may ignore
other group call GTCs if the user does not wish to receive group
calls.

However, if making a call of its own, the unit is required to ignore

GTC messages for incoming group calls (except calls to a group the
unit is itself attempting to call); see 9.2.2.5. (This rule applies
also to a unit that has received an AHY message for an incoming
individual call and responded with ACK(QUAL=O) or AcKI(QUAL=O).)

If a unit receives and obeys a GTC message not for its own call, it
returns to its previous state at the end of the incoming call, unless
the timevout (e.g. TW or TJ) on the previous state has expired. (Note
however that, if the unit was making a call of its own, then it may
attempt cancellation/abortion if the user no longer wants his call.)

9.2.1 Procedures for Radio Units Making Simple Calls

A radio unit shall make only one call attempt at a time (except in
emergency); while attempting access or waiting for further signalling for
its Simple call. the unit shall not request another non-emergency call of
any type (unless the user first cancels the original call).

Radio units can request calls to most PABX extensions using short
addressing; in the R95 message, IDENTl is the extension number, EXT = l and
FLAGl/FLAG? indicates the appropriate exchange (see sections 4 and
S.5.3.l.l). All other messages sent during the call set—up use the PABX
gateway ident, PABXI.

By prearrangement with the system, radio units'may request calls to a

limited number of PSTN destinations using short addressing; IDENTl in the
RQS message is set to the appropriate short—form PSTN ident (see section
4).

Radio units use extended addressing procedures to request interprefix
calls, general calls to the PSTN and calls to PABX extensions with "long"
numbers; IDENTl in the RQS message is set to the appropriate gateway and
the unit then sends the full called address information in response to an
AHYC message from the TSC.
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9.2.1.1 fxegeet for a Simg-lg gal;

A radio unit requests a Sixnplea call by sending an RQS message on a

control channel, comgalying with the ran.-aom access protocol (see, 7.3). The
fields in the RQS message shall be set appropriately (see 5.5.34.1};
however, note particulazly that:

a. Bit: DT specifies whether the caller is requesting a speech call (D'£=O)
or a channel for sending non-prescribed data (DT=1) .

b. An extended addressing request is indicated by setting IDENT1 in the
RQS message to the appropriate gateway (viz. n=r:»xI, PSTNGI or PABXI) .

The unit shall attempt access until:

i) it receives a valid response (see 9.2.1.2/3), or

ii) its user cancels the call (see 9.2.1.7), or
iii.) the access attempt fails (Le. the unit. has sent the maximum

number of transmissions NR and received no response, or its

access time-out Tc has expired (see 7.3.8’)). In this case:

- If the unit has not sent a request, it shall return to
the idle state (and may indicate the failure to the user).
Otherwise, the unit shall wait for further signalling for
the call; see 9.2.1.4 to 9.2.1.6. (As usual, the unit
may attempt cancellation while waiting; see 9.2.1.7.)

If the user tries to initiate another non-emergency call of any type
0:: re«~ini.tia'te the same call (without first cancelling it) while his unit

is trying to access the system, the unit shall ignore the command.

9.2.1.2 Valid responses to short addressing R9S

For a short addressing call, the calling unit shall accept the
following messages as a valid response be its RQS and aend no more
requests:

a. An acknowledgement ACKI, ACKQ, ECKX, ACKV or ACKB(QUAL=0), with
PFIX/ZDENT2 as its individual address and IDEN‘.I'l as the calleci ident
(or PABXI if it is making a FAB}! call}.

An acknowledgement Ac1<T{QUALr~O) with PFIX/IDENT2 as its individual
address. See ales 9.2.1.4.

rm M1? message with PEIXIIDENTE as its lndlvidual address and IDENTl

as the called idem: (or PABXI for a PABX call}.

A Go To Channel message GTO with PFIX/IDENT2 as its individual address
and IDENT1 as the called ident (or PABXI for -a PAH): call, or DUMKYI
for a multi-site call on a system employing time-shared control
channels).

In response to an RQS with D'I‘=O and EX'l‘=0: a GTC message with D=O,
I-‘FIX/IDENT1 as its individual address and IDENT2 as the called ident.

Note: this is a check for call amalgamation.)

For other actions on receiving these messages, see sections 9.2.1.4,
9.2.1.5, 9.2.2.3 and 9.2.2.5.
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9.2.1.3 Valid responses to extended addressing R93

For an extended addressing call, the calling unit shall accept the >
following messages (with the same prefix and_idents as the R95) as a valid
response to its RQS.and send no more requests:

a. An acknowledgement ACKI(QUAL=l}, acxx or ACKV(QUAL=O}.

b. AHYC (i.e. an instruction to send the full called address

information).

For other actions on receiving these messages, see 9.2.1.4 and 9.2.241.

9.2.1.4 Acknowledgement received

If a radio unit attempting.access or waiting for further signalling

for a Simple call receives an appropriate acknowledgement than it shall
take action as indicated below. Appropriate acknowledgements for a short
addressing call, or for an extended addressing call-after the full address
information has been sent, are:

- ACKI, ACKQ, ACKX, ACKV and ACKB(QUAL=O), with PFIX/IDENT2 as'the

unit's individual address and IDENT1 as the called ident or gateway;
— ACKT(QUAL=0) with PFIX/IDENT2 as the unit’s individual address.

Appropriate acknowledgements for an extended addressing call before the
full address information has been sent are ACKI{QUAL=1), ACKX and

ACKV(QUAL=~D), with PFIX/IDENT2 as the unit's individual address and IDEINTI
as the called gateway.

BCKI (QUAL=0) — Called unit alerting but user] data equipment not
ready.

Intermediate acknowledgement: more signalling to
follow.

All traffic channels in use. -msc has queued the call.
Conflicting call in progress (e.g. called unit
engaged), or higher in queue. TSC has queued the call.
Invalid call; request rejected.
System overload; request rejected.
Called unit not in-radio Contact or call set—up
abandoned.

conflicting call in progress or higher in queue
(and call has not been queued), or called user
does not wish to receive this call.

Called unit has accepted the call for call-back.
Called party's calls have been diverted.

AOKI (QuAL=1)

ACKQ (QUAL=O)

ACKQ (QUAL=l)

ACKX (guAL=o)

BCKX (QuAL=1)
Acxv (QUAL=o;

acxv (QuAL=1)

ACKB (QUAL=O)
RCKT (QUAL=O)

If ACKI or ACKQ is received, the unit shall wait for further

signalling for the call and may indicate to the user the progress of the
call.

If ACKX or ACKV is received, the unit shall return to the idle state

and may indicate to the user the reason for the failure of the call; it is
recommended that receipt of ACKX(QUAL=O) be indicated in a distinct manner.

If ACKB(QUAL=0) is received, the unit shall return to the idle state

and may indicate to the user that the call has been accepted by the called
unit for call-back. If, after receiving ACKB{QUAL=0), the user wishes to
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withdraw the request, then cancellation may be attempted using an RQQ

message with STATE ='ll111'» {addressed to the called unit); see section 13.

If a. complete ACK1‘{QUAL=0) message is received, the unit shall either:

return to the idle state {and may indicate to the user that the
called party's calls have been diverted), or

wait for a time 138 (see below), and then attempt a new call to the
diversion address given in the ACKT message:
- if IDENT1 I IPf'IXI.« PSTNGI or PRBXI, try on IDENTI;
- if IDENT1 = IPFIXI, PSTNGI or PABXI, try the alternative called

party given in the appended data codewortus).
Note that ACK'I.‘(QUAL=0), with IDENTI = IPFIXI and an appended data
codeword, indicates either an interprefix diversion address or that
the diversion address is of a different type from the original called

address. Flag GP in the apyended data codeword specifies whether the
diversion address is an individual or group address; see 5.5.2.1.

If an incomplete ACK'1‘(QUAL=0) message. is received (Le. if not all the
appended data codewords are decodeable), then:

5.} If the unit does not require the diversion address, it shall
return to the idle state {and may give an indication to the user).

ii) If the unit does require the diversion address then:
- if still attempting access for the call, it shall ignore

the message and continue to attempt access;
otherwise it shall wait for a repeat ACKT, returning to the idle

. state if a time TB elapses (in which case, it may indicate the
failure to the user).

After receiving ACKK, ACKV or ACKB for its Simple call, the unit shall
not request another non-emergency call of any type to the same called ident
for at least. a time T8; (note that this includes a call to the same
gateway). After receiving ACKT for its Simple call, the unit shall not
request another non-emergency call of any type for at least a time 138.

9.2.1.5 Availability check and channel allocation for own call

A calling radio unit attempting access or waiting for further

signalling for a Simple call shall obey the availability check and channel
allocation procedures (see 9.2.2.2 to 9.2.2.5). It shall decide whether a
GTC message it receives is for its requested call by inspecting the prefix
and idents and bit D from the GTC message:

a. for a short addressing call, as in 9.2.1.2 d. and e.

b. for any extended addressing call, if PFIX/IDENT2 is its individual
address and IDENTI is the called gateway

for an interprefix speech call, if:
-' D=O, PFIX/IDENTI is its individual address and IDENT2 is IPFIXE,

and

— it receives a GTC message for the caller in the next slot (see

9.2.2.Sa) and PFIX/IDENT2 is the address the unit is calling.
(Note: this is a check for call amalgamation.)
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If so, it may give an indicationito the-user, and shall revert to the idle
state at the end of the call.

9-2.l,6 Time-cut after.waitin

A calling radio unit waiting for further signalling for a Simple call
shall return to the idle state if a time TW has elapsed since the last
message it sent for the call, viz.

-RQS, requesting the Simple call (gee 9.2»l.l)
or SAMIS, providing extended address information for the call 1see

9.2.2.1)

or ACK(QUAL=O3, sent in response to an AB! message.with bit POINT = l
and'IDENT1 as the called idea: or gateway (see 9.2.2.3).

It may also indicate the failure to the user.

If the user tries to initiate another ncn—emergency call of any type

or revinitiate the same call (without first cancelling it) while his unit
is waiting for signalling for the call, the unit-shall ignore the command.

9.2.1.7 -Call cancellation

If the user wishes to cancel his Simple call and the unit has not yet
sent an RQS, then it shall return immediately to the idle state;

Otherwise, if the unit has sent an RQS, it shall attempt to send a call
cancellation request RQX (see'5-5.3.143), complying with the random access
protocol (see 7.3)¢ It shall attempt access until one of the following
occurs:

It receives ACK(QUAL=l) or AHYX, with the same prefix and idents
as the RQX, confirming cancellation of the call.

it receives ACKX, ACKV or hCKT(QUAL=O) for the call it is attempting
to cancel. see also 9.2.1.4.

It receives ACK8(QUAL=G) for the call it is attempting to cancel;
in this case, it may indicate to the user that the call has been
accepted for cal1—back and that the cancellation was unsuccessful.
(Withdrawal of the request may then be attempted using an RQQ
message with STATUS='ll1ll', addressed to the called unit; see
section 13.)

It receives a GTC message for the call it is attempting to cancel;
in this case, it shall proceed to the designated traffic channel
(see 9.2.2.5) and then revert to the idle state at the end of the
call.

It has sent the maximum number of transmissicns MR and received no

response, or its access time—cut TC has expired (see 7.3.8). In this

case, it shall return to waiting for signalling for the Simple call
(see 9.2.1.4 to 9.2.1.6).

In cases a., b. and c., the unit shall return to'the idle state.

If the user tries to “cancel” a call when his unit is not attempting
access or waiting for signalling for a call, the unit shall ignore the
ccmmand.
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9.2.2 Basic Procedures for All Radio ggits on a. Control §;3ennel_.

'1’__h_e9‘e Qrocedures ‘shall. be‘ obeyed by all radio units on a control
channel (including an-its making calls or reg-uest:_:'_L_ng transactions}. For
other procedures for all radio units on a control channel. see sections:

6.2.1 Control channel. discipline.
?.4 Individually addressed Aloha message and MOVE message.
8. Registration procedures.

3.3.2.3 Receiving status message (AH'L"Q}.
14.3 Receiving short data message (HEAD).
15.2 Data interrogation procedures.

9.2.2.1 Inetructiog to send address ingomation or data message é

This procedure shall be obeyed by all radio units that are equipped to
requeet extended addressing calla, complex diversion or RQC transactions.

If a radio unit on a control channel receives an AHYC message with

PFIX/IDEN'.i‘2 matching its individual address then it shall either send
address information or a. data message in the following SLOTS s1ot(s), or
transmit ACKx(QUAL=O), as indicated below. For timing, see 6.2.1.3.

If

the unit has sent an extended addressing non-emergency request,

or has received ACKE or AH‘1.'(I3=l) for an extended addressing R913
and IDENTJ. matches IDENT1 from the request
and DESC is appropriate to IDENT1 ("see 55.3.2.8)

and SLOTS correeponds to the request
(i.e. if IDENTl=PSTNGI and FLAG1=l then SLOTS='l0‘ else SLOTS=’O1')

then it shall transmit the full address information for IDENT1, conforming

to the codeword formats defined in section S.6.l..2.2 (SAMIS, Mode 1).

otherwise
If

the unit has sent a request for 3-addzess diversion (RQT, FLAG2=l}
and men-26:1 is set to uxvspcrz '

and DESI: is set to ‘G063’
and SLOTS is set to '01‘

then it shall transmit the "blocked address", conforming to the interpzefix
codeword format defined in section S.6.1.2.2 (SR2-JIS, Mode 1, DESC=‘OO0').

Otherwise
If

the unit has sent an RQC message
and IDENT1 is set to SD14:

and DESC is set to ‘O00’ _

and SLOTS matches SLOTS from the RQC

then it shall transmit its short data message, conforming to the codeword
formats defined in aection 5.6.2 (READ).

Otherwise

The unit shall transmit ACK:-((QUAL=0), with the same prefix and idente as
the AHYC.
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_9.2.2.2 Availabilit C eck on.called radio-unit

If a radio unit on a control channel-receives an'BHY message with

PFIXIIDENTI matching its individual address and bit scrum set go *o' then
it shall respond with the appropriate acknowledgement (see below), with the
same-prefix and identa as the 38!. If bit AD = D-in the ABY'mes5age, the

unit-ehall respond in the slot following the 38%: if hit an = 1, a data

codeword is appended (containing the calling address) and the unit shall
respond in the slot following the data codeword. For timing, see 6.2.1.3.

A) Incoming traffic channel call 5 IDENT2 = Ident (1 to 81001,
Ident £8121 to 8180), Iflcl, IPFIXI. PSTNGI or PABXI

If hit AD = 1 in the AH! message but the appended data codeword was

not decodeable.and the unit requires the calling address for its
operation, than it may request a retransmission by eending
ncKs(QuAL=1):

ACKB (QUnL=1) — The unit requires the message to be retransmitted.

otherwise

The unit may reject the incoming call by sending AcKx(QUAL=O)
or ACKV(QUAL=1):

ACKX (QUAL=0) ~ The unit cannot accept the.ca1l
e.g. D = 0 in the AH! message and the unit

has no speech equipment, or
D = 1 in the HEY message and the unit
has no data equipment.

ACKV (QUAL=l) - The user has indicated that he does not wish to
receive this call (e.g. using the "Busy control“).

Otherwise

If bit D = 0 in the AH! message and IDENT2 is not set to INCI, the

unit may accept the call for call—back by sending nCKB(QUAL=0}:

ACK8 (QUAL:O) — The unit has accepted the call for call-back.

Otherwise

i) If bit CHECK = O in the AH! message, then the unit shall
send ACK(QUAL=O):

ACK (QUAL=O) - Unit is available for the call.

ii) If bit CHECK = 1 in the AH! message, then the unit shall send
either ACKI(QUAL=0) or ACK(QUAL=O), to indicate its state of
readiness so far as it is able. For RCKI(QUAL=O), the unit shall

alert the user or take action to prepare the data equipment.

ACKI [QUAL=D) - Unit alerting but user] data equipment not ready
e.g. D = O in the AH! message and the

unit's RFCC is not currently active, or
D = 1 in the AHY message and the

unit’s data equipment is not ready.
ACK (QUAL=D) ~ User/ data equipment is available for the call.
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The unit may indicate the caller (by reference‘ to PFIX/.IDI~‘:NT2« from the AH!
message or PFIXZ/iDEm'.‘2 from the data codeword), and may indicate whether

the incoming call is an emergency call (by reference to bit 2 from the
AH?) . “

After receiving an.AHY message for an incoming -traffic channel call
and responding with ACK{QUaL=0) ox: aCKI{QUAL=O), the unit shall ignore

group can GT6 messages as specified in section 9.2.2.5 rule 2 or 3, until
either:

a. it receives channel allocation signalling for the :Lncomin‘g ca-ll (Le.

a GTC message with the same prefix, masts and bit D as the AHY), or
b. it assumes that the call will not take place; see 9.2.2.4.

If a radio unit receives‘ AI-1Y(-(3!-IEGK=1) alerting it for an inccfiuing call
and responds with ACKI(QUAL=G), it may attempt to‘ send RQQ(s'rATUS="00O0O')
to the T50 when its user] data equipment is ready to receive the call.

After responding with Ac:<x(qm_1.=o; er acx(QuAL=o;, it may send
RQQ(S":A'rUs='1l1l1’) if the user no longerlwishes to receive the call; in
this case, it shall respond to any further AH! messages with ACKv(QU}\L=1) .
see also 13.1.2.1.

If, while waiting for an incoming traffic channel call, a radio unit
receives a repeat Amt, it shall send the appropriate acknowledgement and
continue with any "off-hook" or "an-hook" signalling in progress; also, for
ACK(QUAL=O) or AcKI(QUAL=0), it shall restart its timer TA (see 9.2.2.4).
If the unit receives an AHY for a different incoming traffic channel call,

it shall abandon any signalling for‘ the old call and obey the new 333?; see
alsa 9.2.2.4 and 13.1.2.8.

B) Availabi.lit_:g check for short data message : IDENT2 = SDMI.

The unit may reject the short data message by sending ACKJ((QUAL=0) or
ACKV(QUAL-‘=l). otherwise it shall send a<IK(QUAL=0).

ACKX (QUAL=D) - The unit cannot accept the short data message
e.g. it has 11:: data equipment.

ACKV (QUAL=l) — The user has indicated that he does not
wish to receive short data messages.

ACX (QUAL=0) - Unit is available to raceive a short data message.

C) "No-ca11”.J:est avgilability check. : IDENT2 = DUMMYI

The unit: may indicate that it is not suitzably equipped by sending
AC.‘KX(QUAL=U). Otherwise it shall send 1Xci({QUAL=0).

ACKX (QUAL=D) - The unit could not accegt a call of this type
e.g. 13 = 0 in the AH‘! message and the unit
has us speech equipment, or

D = 1 in the AH‘! message and the unit
has no data equipment. '

ACK (QUAL=O) — Unit is in radia contact and is suitably equipped.

Invalid availabilit check : IDENT2 Idem: 1 to 8100

IDENT2=Identf8121 to 3180], INCI, IPFIXI, PSTNGI, PABXI, SDHI or
DUMMY I

The unit shall send ACKx(QUhL=O‘), to reject the availability check.
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9-2.2;3 Availahiliti check on re_ estin radio.unit

If a radio-unit on a control channel receives an-AHY message with
9FIX/IDENT2 matching its individual address and bit PQINT'set to '1' then

it shall respond with the-appropriate acknowledgement (seeshelow), with the
same’ prefix and} idents as. the EH)’. 1:: bit AB = 0 in the-AH! message, the

unit shall respond in the slot following the REY; if bit AD = I, a data
codeword is apyended and the unit shall respond in the slot following the
data codeword. For timing, see 6.2.1.3.

ACK (QUAL=0) — The unit is waiting_for signalling for a call or
transaction appropriate to IDENT1 and bit E i.e.
a. IDENTI is the called ident or gateway

(or REGI for a registration request)
b. E is '1' for an emergency call, otherwise '0';

see section 5.5.3.2.1.

See also sections 8.2.2.4, 9{2.l.6, 10.2.7, 12.2.5,
13.1.2.5, 13.2.2.5 and 14.2.5.

ACKX (QUAL=0) — The unit is.not waiting for-signalling for a call
or transaction appropriate to IDENTl and bit E.

9.2;2.4 Cancelling alert[waiting state ofi'called unit

If a radio unit on a control channel receives an AHYX message with

PFIX/IDENTl matching its individual address then it shall respond in the
next slot with ACK(QUAL=1), with the same prefix and idents as the AHYX.

A unit that has received an AR! message for an incoming traffic

channel call (see 9.2.2.2A), and responded with ACK(QUAL=O) or

ACKI(QUAL=O), shall assume that the call will not take place if one of the
following occurs:

a. It has not received channel allocation signalling for the call at a

time TA after the last_ACK(QUAL=0) or ACKI(QUAL=O) it sent in response
to an AHY for the call.

It receives an AHYX message with the same prefix and idents as

the AHY. In this case, if currently attempting an “off—hook" or
"on—hook" RQQ transaction for the incoming call, it shall return
to the idle state — see 13.1.2.7.

It receives an AHY message checking its availability for a
different incoming traffic channel call (i.e. bit D and/or bit E
and/or the calling address is diiferent from the original ABE).
In this case, if currently attempting an "off-hook" or "on—hook"
RQQ transaction for the original call, it shall abandon the
transaction - see 13.1.2.8.

In cases a. and b., the unit shall stop the alerting signal (if
appropriate) and may indicate to the user] data equipment that the call
will not take place; it shall also note that rule 2 or 3 of section 9.2.2.5

(requiring it to ignore GTC messages for incoming group calls) no longer
applies. In case c., the unit shall obey the procedures in 9.2.2.2A for
the new call.
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9.2.2.5 -rragggc channel allocation

3 radio unit on ‘a control channel shall check all GTC messages it
receives to see whether the message is addressed to it, that is, whether:

paxx/Inzmé from the arc message matches its indivj.dua.l address
or‘ PFIX/IDENTI matches any of its designated addresses for this system
or IDENT1 is*‘the system-wide al1—ca1l idem: ALLI.

If fzhe GTO message is addressed to it, the unit shall use the appropriate
rule below to decide whether to obey the command:

1. If the unit is making an emergency (RQE) call and has not received
Ac.KE(QUAL=O) or AHY(E=1) for its call, it shall obey the G'1‘C.“‘”message
if and only if its emergency call is a short addressing non-PABX call
and the GTC message {gs for the requested call (see 10.2.2 and 10.2.6).

If the unit: is waiting for further signalling for its emergency call,
after receiving AC1(E(QUAL=O) or hH‘z(E=1) for the call, it shall obey
the GTC message if and only if it is individually addressed by the GTC

(Le. its individual address is pzrxx/xmanrl or £=z'Ix/IDENT2).

Otherwise

If the unit is waiting for an incoming emergency call (see 9.2.2.23),
it shall obey the GTC message if and only if it is individually
addressed by the GTC.

Otherwise

If the unit is waiting for an incoming nomemergency traffic channel
call (see 9.2.2.213), it shall obey the GTC message if and only if
it is individually addressed by the GTC or IDENT1 is set to ALLI.

otherwise

If the unit is attempting access or waiting far fu’::t:.her signalling for
a non-emergency call or transaction, it shall obey the GTO message if
and only if:

it is individually addressed by the GTE: message,
IDENT1 is set to ALLI,

PFIX/IDENT1 is one of the unit’: group addresses, and
the unit is attempting to call that grcup, and
the user wishes to -receive group calls, and
the unit knows that it is not the calling unit {see below).

(Thus, if. making an interprefix group call, a radio unit shall ignore
GTO messages containing the requested group address and the requested
bit 1) unless it receives a GTC message for the calling unit in the
next slot (see a. below} and finds that it is not the calling unit.
If it is the calling unit, it obeys the individually addressed GTC
message. }

Otherwise (i.e. if not waiting for any call or transaction)
The unit: shall obey the GTC message if:

it is individually addressed by the GTC message,
IDEN-T1 is set to ALLI,

or PFIX/IDENT1 is one of the unit's group addresses
and the user wishes to receive group calls.
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If the unit is required to obey the GTC command, it shall perform the
following actions:

a. It shall tune to'the-designated forward traffiic channel, obeying
the following timings:

If IDENT2 / IPFIXI, the unit shall be able to receive on the
traffic channel within.35-ms after-the-end of the GTC message;

If hDENT2 = IPFIXI, the unit shall be able to receive on the
traffic channel within 142 me after the.end of the GTC-message;

(this allows a called radio unit in an lnterprefix call to
remain on the control channel for one timeslot after receiving

GTC, to extract the caller's address-if the next message is
a GTC for the calling unit).

It shall note PFIX, IDENTl and IDENT2 from the GTC message and also

the channel number of the control channel (for use in obeying the
procedures in sections 9.2u3-1, 9.2.3.3, 9.2.3.5, 9.2.3.6 and
9.2.3.7).

If bit D from the GTC message is ‘D’, then the unit shall unmute

the audio (for speech communication). If bit D is 'l', the unit
shall mute the audio (for data communication) and shall note that

it need not send call maintenance messages within items (unless
required by the system by prearrangement).

If IDENT1 from the GTC message is ALLI and PFIX/IDENT2 from the
GTC message is not its individual address, then the unit shall
inhibit user transmission on the traffic channel. Otherwise it
shall enable user transmission on the traffic channel.

It may also give an indication to the user. This may include an indication
of the caller on the called party's unit. Such an indication should be

derived from any availability check.performed for the call. fiowever if the
contents of IDENT2 of the GTC message differ from the contents of IDENT2 in
the AH! availability check and are not DUMMYI, the indication should be
derived from IDENT2 of the GTC message.

If the unit does not obey a GTC message (orn for IDENT2 = IPFIXI, a
GTC message in the next slot), and the designated traffic channel is the
control channel on which the message was received, then the unit shall

return to the control channel acquisition procedures (see 6.2.1.1).

9.2.2.6 Storing call maintenance garameters

A radio unit shall store the call maintenance parameters specified by
the most.recent broadcast message BCAST, SYsDEF=‘OOOlO' it has received

referring to the system it is currently using. These parameters indicate:

a. whether the system requires that a radio unit on an allocated traffic
channel shall send Pressel on messages at the start of each speech

item it transmits (the number of messages is specified in 9.2.3-1);

whether radio units shall send messages periodically within speech
items and, if so, the maximum interval (in seconds) between the start
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9f the item and the first» periodic; message, and than between

subaequernt périodic messages :. 7,

c. whether: _a .c_a.J.1ed unit in a group shall set PFIX/IDENTI in HAINT
messages it sends to its individual address at -to the group address
from the GTC message.

see also 5.5.4.2, 5.5.4.Sc anti 9.2.3.1. at 2:I_1e.at:a.z:t. of a session, until
it receives a BCRST, SYSDEF="OO010‘ message, the ‘unit shall:

- send Freeze}. on messages

— send periodic messages with a maximum interval '1‘?
- set PFIX/IDENT1 to the group address

(when it is a called unit‘ in a group).
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9.2.3 Procedures for All Radio Units on an Allocated Traffic channel

These procedures shall be obeyed'by all radio units-on an allocated

tra£fic_channel (except when exempted by emergency call procedures agreed
-with the system —-see 10.2.8). For other procedures for all radio-units on
a traffic channel; see sections:

6.2.2 Traffic channel discipline.
11.3 Instruction to send extended address information.

15.2 Data interrogation procedures.

9.2.3.1 call maintenance messages

During a speech call (see 9.2.2.5 and 9.2.3.4), a radio unit shall
send the following call maintenance messages within speech items:

a. If required by the system (see 9.2.2.5 and 9.2.3.4), the radio unit
shall send a minimum of one Pressel on message {MAINT, oPER=RODD') at
the start of each speech item it transmits. If defiined by the system

the radio-unit may send NPON messages. when NEON is not defined it
shall default to the value 1. Where more than one message is sent the

form of transmission specified in 3.3.2 shall be used.

If required by the system, the radio unit shall send periodic
messages (MAINT, 0PER='0l0') within-each speech item it transmits.
see 9.2.2.6 for the maximum interval between periodic messages.

The radio unit shall send a minimum of one Pressel Off message (MAINT,
OPER='0Ol') at the end of each speech item it transmits, as the last

signal before retuning to the forward traffic channel. If defined by
the system the.radio unit may send NPOFF messages. Where NPOFF is not

defined it shall default to the value 1. Where more than one message
is sent the form of transmission specified in 3.3.2 shall be used.

PFIX/IDENT1 in MAINT messages sent by a radio unit is the unit's individual
address if it was individually addressed by the GTC message; otherwise
(i.e. for a called unit in.a group). PFIX/IDENT1 shall be set to either the

unit*s individual address or to the group address (PFIX/IDENT1) from the
GTO message, as required by the system - see 9.2.2.5 and 9.2.2.6.

(During a data call, a radio unit need not send the above messages,

unless required by the system by prearrangement.)

.9.2.3.2 Availability check on a traffic channel

If a-radio unit on a traffic channel receives an AB! message with:

PFIX/IDENT1 matching its individual address and POINT O
or PFIX/IDENT2 matching its individual address and POINT = 1

then it shall respond with the appropriate acknowledgement (see below),
with the same prefix and idents as the AHY. If bit AB = 0 in the AHY
message, the unit shall time its response from the end of the AHY address
codeword; if bit AD = 1, a data codeword is appended and the unit shall
time its response from the end of the data codeword. For timing, see
6.2.2.2.
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If POINT == 0, the unit shall send aCK(QUAL=O).

MIR: {QUm;=0) .— The unit is in radio contact.

13. If POINT = 1, the unit shall send ACK(QU1&L=0) or.M:xx(QUAI.=0):

ACK (QUAL=Dv) -— The unit is waiting for signalling for an Include
call appropriate to IDENT1 (Le. IDEHT1 is the
called ident or gateway). See also section 11.2.5.

ACKX (QUAL=0) - The unit is not waiting for signalling for an
Include call appropriate to IDENT1.

9. 2. 3 . 3 Diaabl ing user transmission

If a radio unit on a traffic channel. receives a call maintenance

message MAINE‘. OPBR==‘111' with channel number (CHAN) equal to the number of
the traffic channel and an applicable address, then it shall inhibit user
transmission while. it is tuned to this traffic channel (Le. it shall

disable the pressel for a speech call or inhibit user data for a data
call) .

The address (PFIX/IDENT1) from the MAIN‘! message is applicable if:

PFIX/IDENT1 matches the unit-.*s individual address, or

PFIX/IDENT1 is equal to .PFIx/IDENT1 from the GTC message and the unit
is not the calling party, or
IDEN’I‘l is equal to BLLI.

9 . 2 . 3 . 4 Replacement of traffic channel

If a radio unit on a traffic channel receives a GTC message with:

PI-‘Ix/‘IDEIIT2 from the GTO message matching its individual address
or PFIX/IDENT1 matching any of its designated addresses for this system
or IDENT1 set to the ay9tem—:.-nlde all-call idem: PLLLI

then it shall perform the following actions:

i} It shall tune to the designated forward traffic channel and shall
be able to receive within 35 ms after the end of the {ETC message.

:11) If hit D from the GTC message in *0‘, then the unit shall unmute
the audio (for speech communication). If bit D is '1', the unit
shall mute the audio (for data communication) and shall note that

it need not send call maintenance messages within items {unless
required by the system by prearrangement) .

iii.) If IDENT1 from the -ETC message is ALLI and PFIX/IDENT2 from the
GTC message is not its in‘d.ividu’a1. address, then the unit shall inhibit
user: transmission. Otherwise it shall enable user transmission.

(See also 11.2.7c.)

when the unit has tuned to the designated traffic channel, it may continue
communicat ion .

{Note that the unit continues to use pnx, IDENT]. and IDEN'I‘2 from the

original GTC message (see 9.2.2.5) in obeying the procedures in sections
9.2.3.1, 9.2.3.3, 9.2.3.5, 9.2.3.6 and 9.2.3.7).
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9»2.3.5 Going Fon—hook" on traffic channel

If a radio unit‘s-user goes on~hook or equivalent (or if.its data
equipment indicates that a data call has ended)-while it is tuned to the
traffic channel, and ifi its individual address is either PFIX/lDENTl or

PFIX/IDENT2 from the arc message, then the unit shall send a number of
Disconnect messages (EAINT. OPER='Oll’) on the traffic channel} It shall
send ND1 Disconnect messages if its individual address is PFIXIIDENTI from

the GTC, or ND2 if its individual address is'PFIX/1DENT2'from the GT3. The
unit shall send the messages continuously {see 3;3.2 and 6.2.2;2) and mute
the audio, and shall then return to-the control channel acquisition
procedures (see 6.2.1.1).

A radio unit whose individual address.is neither PFIX/IDENTl nor

PFIX/IDENT2 from the GTC message (i.e. a called unit in a group cell) may
leave the call at any time-when the user goes on-hook or equivalent; it
shall mute the audio and return to the control channel.acguisition

procedures (without signalling). However, the calling unit sends ND2
Disconnect messages for a group call (see above), and so the caller should
be advised to remain with-a group call until its completion.

9-2.3.6 Time—outs on traffic channel

A radio unit on a traffic channel shall time the length of'a period

during which it detects no activity (e.g. fails to receive adequate signal
strength) and shall also time the length of each item.it transmits.

If the unit detects no activity on the forward traffic channel for a

time TN then it shall assume that the call is terminated: it shall mute the
audio and return to the control channel acquisition procedures (without

signalling), and may indicate to the user that the call has ended.

If the unit transmits an item that reaches the maximum permitted
duration TT then it shall mute the audio and shall:

i) send NPON Pressel Off messages (for a speech item);
ii) send ND1 or ND2 Disconnect messages if its individual address is

PFIX/IDENTl or PFIX/IDENT2 from the are (as in section 9.2.3.5).

It shall then cease transmission on the traffic channel and return to the

control channel acquisition procedures, and may indicate to the user that
the call has ended.

9.2.3.7 "Selective" clear-down messa e : MAINT with OPER='l10’

If a radio unit on a traffic channel receives a call maintenance

message MAINT, 0PER=‘llO‘ with:

channel number (CHAN) equal to the number of the traffic channel
and PFIX/IDENTl not equal to PFIX/IDENTI from the GTC message
and PFIX/IDENTl not equal to PFIX/IDENT2 from the GTC message

then immediately it shall mute the audio and return to the control channel
acquisition procedures, and may indicate to the user that the call has
ended.

ARRIS GROUP, INC., lPR2015-00635, Ex. 1035, p. 167 of 295



9. 3 . g ,8 CLEAR message

If & radio unit an a traffic channel receives a clear-down mieasage
CLEAR with:

channel number (CHAN) equal to the number of the traffic channel

and field REVS equal to '101010101010'

than it shall immediately mute the audio and move to the forward control
channel indicated by field com‘ in the CLEAR message (to be capable of
receiving within 35 ms after the end of the CLEAR address codeword). and

may indicate to the user that the can has ended.

Note: If field CONT in the CLEAR message is equal to *£J0fl0OO0OO0',
then the channel movement is system-dependent.
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This section defines standardised pr-acedures for emergency calls.

(Note that systems may have alternative emergency procedures employing
customised messages, and radio units which have -suitable arrangements with
the system may use these.)

Standard emergency calls from radio units may be requested to:

-v a radio unit, line unit or group

~ all unite in the system"
- a {max extension (short or extended addressing)

-v a PSTN destination (prearranged or general).

Emergency calls from radio unite are requested using the Emergency call
Request Message RQE (see S.$.3.1.5). Bit D in the RQE message specifies
whether the unit is requesting speech or data communication. An extended
addressing request is indicated by setting IDENT1 in the R912 message to the
appropriate gateway ident.

A radio unit may interrupt a non—emerge-nay call attempt to request an

emergency call; in this case it alpandons the previous call attempt.
Messages ACKE:(QUAL=O) and AH¥(E=3.) are responses unique to RQE calls; they
indicate positively that the T50 has received the RQE and that any. further
signalling sent to the unit is for the emergency call. Until it receives
ACKE(QUAL=D) or AHY(E»-=l), the unit ignores other acknowledgements and
rejects Mode 1 AHYC messages.

Usually emergency calls will take precedence over all other calls.
Emergency calls may be pre—emptive, that is, another call may be terminated
prematurely to free a channel for an emergency call.

If bit EXT is set to ‘O’ in the RQE message (Le. if the RQE is not
for a short addressing PABX call) then FLAG2 may be set to '1' to indicate

that the calling radio unit is requesting a special mode of emergency
service previously arranged with the system; the TSC determines the
required action by reference to the calling unit's address, and the Tsc and
radio unit follow appropriate (non-standardised) procedures. In this case,
the meanings of fields IDEXWTI, 1') and H.361 in the RQE message may be
redefined. For example, EX'l'=0/FI.AG2=1 could indicate that field IDENT1
contains a special 13-bit message to be acted upon by the TSC; these

special messages could have any prearranged meaning (such as the nature of
the emergency, the required service or the unit's geographical position).
see also the introductions to sections 10.1 and 10.2.
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10-1 Standard Emeggengg call Procedures for TSC

If the TSC offers an emergency service then it shall be prepared to
-accept an RQE message in any random access slot.

The Tsc procedures detailed-in the following subsections are for
standard emergency calls. If, owing to incorrect operation of a radio
unit, the TSC receives an RQE message requesting a special mode of service
(i.e. ExT=O/FLAG2=l) from a radio unit with which it has no previous
arrangements then it may reject the request by responding with AcKE{QUAL=0)
and than sending ACKX(QUAL=O), where both ACRE and ACKX contain the same
PFIX, IDENTI and IDENT2 as the RQE message.

10.1.1 Resgonses to a short addressing standard emergency reggest

A radio unit requests an emergency call by generating an RQE message,

complying with the random access protocol (unless it has other arrangements

with the system). On receiving a short addressing RQE message, the TSC
shall send a response as soon as possible; for maximum permissible delay,
see 7.2.4. Valid responses are:

ACKE(QUAL=O); see 5.5.2.1 and 10.2.2.

An availability check for the call (AHY with bit E set to '1');
see 9.1.1.5, 9.1.1.7 and 10.2.2.

For a non~PABX call (i.ea EXT=0 in the RQE message):
-_ A Go To Channel message GTC for the call; see 9.1.1-12 and 10.2.2.

(This is the recommended response if the TSC does not make any
availability checks for the call - see 10.1.64)

ACKE(QUAL=0} is sent only as a response to an EQE message; it is an
intermediate acknowledgement, indicating that further signalling will
follow. The TSC may then send other acknowledgements (e.g. ACKI, ACKX) to
the waiting calling unit at appropriate times to indicate the progress of
the call set-up; see section 10.1.5.

10.1.2 Resgonse to an extended addressing standard emergency reggest

A radio unit requests an emergency call by generating an RQE message,

complying with the random access protocol (unless it has other arrangements
with the system). on receiving an extended addressing RQE message, the Tsc
shall send a response: ACKE(QUAL=0) with the same prefix and idents as the
R93. For maximum permissible delay, see 7.2.4.

10.1.3 Signalling for Qrevious call

After receiving an RQE message. the TSC shall not send any further
signalling messages to the calling unit for any previous call requested by
that unit (though, for a traffic channel call, it may send AHYX to inform a
called radio unit that the call will not take place).
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10.1.4 obtaining extended adgreas ingormation

After receiving an extended addressing RQE message and responding with
AC}<B(Qm;L.«=O), the use may demand the full called address inforxnation from
the calling radio unit by sending the more message (as in section 9.1.1.3).

10.1.5 Acknowledgements sent; to indicate Eogress of emergency call

After dending 1t.cK.E{QUAL=0) or an availability check Am’ with Ea-1 as a
response to an emergency call request, the Tsc may send acknowledgements
Acxr, ncxo, ACXX, ACKV, Acxsgguatnoy or ACKT(QUAL=0} to the calling unit to
indicate the progress of the call (as in section 9.1.1.4).

10.1.6 Availability checks before allocating traffic channel

For emergency calls, the mandatory availability check detailed in
section 9.1.1.5 may be dispensed with. (For emergency calls, availability
checks on radio units are made using the AH‘! message with bit E set to
‘ 1 ‘ . )

10.1.7 TSC time-out

The TSC may instruct the calling unit to restart its waiting timer TH,
by sending the my message with bit POINT set to *l' (and bit E set to
*1‘); see 9.1.1.7 and 9.2.2.3. If a time TW, minus the tolerance on the

radio unit’e timer, elapeee since the last message it received for an
emergency call (from the calling unit), the TSC shall not send any further
eignalling for the call, except that it may send AHZX to inform a called
radio unit that the call will not take place. see also 10.2.7.

10 . 1 . 8 other Qroceduree

a. A calling radio unit may send an RQX message to cancel its emergency
call. The TSC procedures are as defined in 9.1.1.8 for Simple cells.

It is recommended that the TSC does not amalgamate an emergency
call with any other cell in its queues.

If all traffic channels are in use then the TSC may terminate another

call prematurely (with or without warning to the correspondents using
it), in order to free the shame}. for an emergency call.

The procedures for traffic: channel allocation and call maintenance
and clear-down are as detailed in 9.1.1.12 and 9.1.2.
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10t2 Standard Emer end Call Procedures forrfiadio Units

A radio unit shall make only one emergency call attempt at a time.
While attempting access or waiting for further signalling for an emergency
request, the unit shall not request another call of any type (unless the
user first cancels the qriginal call). It may make an emergency call at
any other time. For example, it may interrupt a non-emergency call attempt
to.request an emergency call; in this case it shall abandon the previous
call attempt (without sending RQX).

The radio unit procedures detailed in the following subsections are
tor standard emergency calls. If a radio unit sends an RQE message with
ExT=0/FLAG2=1 than it is requesting a special mode of emergency service

previously arranged with the system.and generally follows non~standardised
yroceduresy however, if it receives ACKE(QU%L=O) and subsequently receives
AC1<~X(QUAL=D) - both with the. same PFIX, IDENT1 and IDENT2 as its 392 — then
it shall return to the idle state (and may indicate to the user that the
call attempt has failed).

10.2.1 Reggest for a standard emergency call

A radio unit requests a standard emergency call by sending an RQE

message on a control channel; the fields in the RQE message shall be set
appropriately (see 5.5.3.l.5). Some TSCS may permit more than one
emergency random access transmission in a frame; however, unless the radio

unit knows the retry rate permitted by the TSC, it shall comply with the
normal random access protocol — see 7.3. (Note that a radio unit
requesting an emergency call ignores all values of the address qualifier
except M=2O * see 7.3.1.)

The unit shall attempt access until it receives a valid response (see
10.2.2/3), or until its user cancels the call (see 10.2.8), or until the
access attempt fails (i.e. the unit has sent the maximum number of
transmissions NE and received no response, or its access time-out TC has

expired (see 7.3.8)). In the case of access failure, if the unit has not
sent a request, it shall return to the idle state (and may indicate the
failure to the user); otherwise, it shall wait for further signalling for
the call — see 10.2.4 to 10.2.7.

10.2.2 »Res9onses to short addressing RQE

For a short addressing call, the calling unit shall accept the
following messages (with PFIX/IDENT2 as its individual address and IDENT1
as the called ident (or PABXI for a PABX call)) as a valid response to its
RQE and send no more requests:

An acknowledgement ACKE(QUAL=0).

An AH! message with bit E set to '1‘.

For a non—PABX call (i.e. EXT=O in the RQE message):
~ a Go To Channel message GTC with bit D equal to

bit 0 from the RQE message.

In cases a. and h., the unit shall then wait for further signalling for the
call. See also sections 10.2.6, 9.2.2.3 and 9.2.2.5.
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10.2.3 Reagnsee to extended addresging RQE

For an extended addressing call, the calli.-ng unit shall accept an
acknowledgement :AcKEv(QU1,aI.-*0) or an aH¥(B=1) message {with the same prefix
and idents as the RQE) as a response to its R98 and send no more requests;

it shall then wait for further signalling for the call. see also 9.2.2.3.

10. 2 . 4 Sending extended -address" infgrrnation

For an extended addressing emergency call, after receiving
ACKE(QUAI.'=-O) or an AH‘5t(1’§=1) message to: its call, the calling unit shall
send the full called address information on receipt of an appropriate AHYC;

see section 9.2 .'2.1. Until it receives 2\CKE(QUAI.=0_) or AHY(E=l-)*'; the unit
shall respond to Mode 1 AHYC messages with AcI<x(QUAL=D).

10.2.5 Acknowledgements gndicating grogress of emergency call

After receiving AC'15KR§QUAL=:O)_ or an AI-3Y(B=l) message for its emergency

call, the wa-i"ti-ng calling unit shall take appropriate action on receiving
fu.r1:her acknowledgements »- ACKI, ACKQ, ACKX. ACKV, ACI<B(QUAL=O) or
AC1(T(QUAL=0) - as detailed in section 9.2.1.4.

If it receives ACKE(QUAL=0') for the call then the unit shall wait for
further signalling.

10.2.6 Availability check and channel allocation for own call

A calling radio unit attempting access or waiting for further
signalling for an emergency call shall obey the availability check
procedures {see 9.2.2.2 to 9.2.2.4).

The unit shall alga obey the traffic channel allocation procedures
(see 9.2.2.5). Note particularly that:

a. If the unit has not received ACKI-J(QUi\L=D) or AHY(E-~l) for its
emergency call, it shall obey a GTC message only if its call is a
short addressing non-PABX call and the GTC message is for the
requested ca/ll (see below).

After receiving ACKE(QUAL-=0) or AI-i¥(£--1) for its emergency call,
the unit shall obey a GTC message only if it is individually
addressed by the sire: (i.e. if its individual address is PFIX/IDENTI
or PFIX/IDENT2) .

see section 9.2.2.5, rule 1.

For a short" addressing non-PABX call or after receiving P-.CKE(QUAL=O)
or AI-I¥{E=1) for a short addressing PABX call or after sending the full
address information for an extended addressing call, the unit shall assume
that a GTC message it receives is for its requested call if PFIX/IDENT2 is
its individual address, IDENT1 is the called ident (or gateway) and bit D
is the same as in the RQE. If so, it may give an indication to the user,
and shall revert to the idle state at the end of the call.
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10.2.7 Time—out.after waiting

A calling radio unit waiting for further signalling for an emergency
call shall return to the idle state if a time ww has elapsed since the last
message it sent for the call, viz.

RQE, requesting the emergency call (see 10.2.1)
or SEMIS, providing extended address information for the call (see

9.2.2.1)

or ACK(QUAL=0}, sent in response to an REY message with-Polflr =_1, E = 1
and'IDENTl as the called ident or gateway (see 9.2.2.3).

It may also indicate the failure td the user.

10.2.8 other grocednres

A calling radio unit waiting for an emergency call may attempt to
cancel the call by sending a call cancellation request RQX. "The

grocedures are as defined in 9.2.1.7 fer cancelling Simple calls.

The procedures on an allocated traffic channel are as defined in 9.2.3
(unless other arrangementa have been made with the eyatem).
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11. Iflgflvfi CALL PRO|'I3DQflS

During an IRQS er RQI: icali, a radio unit on its allocated traffic
channel may send a -request message RQS to the Tsc, to ask for a party to
join the call in progress. This facility may be used to implement:

a) a conference can — a near on channel may ‘ask for the call to
be expanded to include another party:

13) Call Transfer 2 user may include another party in the call,
and then leave the call to proceed without him,-

c:) a Repeat call a user may ask for the channel assignment
signalling for the call to be retransmitted.

The Included party may -be a radio unit, a Line unit, a. group of "units, a
PABX extension {short or extended addressing) or a PSTN number (short-form
or general).

A radio unit requests an Include call by transmitting a request
message RQS on the allocated traffic channel. (An extended addressing
request is indicated by setting IDENT1 in the R93 message to the

appropriate gateway ident.) The TSC responds and, for an extended

addressing request, instructs the Including unit to transmit the full
called party details. It then checks the availability of the called party
(if appropriate) and directs the called party to the traffic channel.
Throughout the transaction. the 0330 may send acknowledgemente to the
Including unit: to indicate the progress and the success/failure cf the
transaction.

When a user initiates an Include call, his pressel is disabled until

the radio unit receives an acknuwledgament other than )\CKI(QUAL=1) or until
it times out.

After a party has been included in a call, the TSC may allow unite to
leave the call, without terminating the call, provided that the number of
parties that will indicate the "on-hook“ ccmdition is not reduced below the
normal number for the type of cal}...

The timing constraints for messages transmitted on a traffic channel
are specified in sections 6.1.2.2 and 6.2.2.2.
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11.1 Tsc Proeeduzee for Include Calls

This subsection defines procedures for Tscs that offer the Include
facility.

11.1.1 Responses to a short addressing Include reggeet

A radio unit requests a short-addressing Include call by transmitting

an RQS message (with EXT = 1, or with EXT = O and IDENT1 set to a-valid
called party ident) on the traffic channel. on receiving a.ahdrt
addressing Include RQS, the TSC shall send a response:

ACXI, AcKQ(QUAL=o), Acxx, Acxv, ACKT(QUAL=O) or ACK{QUAL=0}.

For idente, see section 5.5.2.1; for acceptable delay, see 6.1.2,2.

These acknowledgement messages may also be sent to the unit to
indicate the progress of its Include call ~ see section 11.1.4.

11.1.2 Responses to an extended addressing lnclude reggest

A radio unit requests an extended addressing Include call by

transmitting an RQS message-(with EXT = O and IDENT1 = IPFIXI, PABXI or
PSTNGI) on the traffic channel. on receiving an extended addressing
Include RQS, the TSC shall send one of the following responses, with the
same prefix and idents as the Include RQS:

a. An acknowledgement ACxI(QUAL=1), ACKX or ACKV(QUAL=Q).

b. AHYC {i.e. an instruction to send the iull called address information).

For acceptable delay, see 6.1.2.2. See also 11.1.3 and 11.1.4.

11.1.3 Instruction to send extended address information

After receiving an extended addressing Include RQS, the TSC may demand
the full called address by sending the AHYC message, with:

the same prefix and idente as the Include RQS

DESC set to indicate the appropriate gateway (see S.5.3.2.8)
SLOTS set to correspond to the Include RQS

(5.2. it IDENTl=PSTNGI and FLAG1=1 then SLOTS=’10’ else
SLOTS='Ol').

The AHYC message instructs the Including radio unit to send the called

party address information (see 11.3.1). If the TSC does not successfully
decode the address information, it may repeat the AHYC message or transmit

ACKV(QUAL=O} to indicate failure of the Include call. I

After decoding the full address information successfully, the TSC may
send appropriate acknowledgements to the Including unit (see 11.1.4).
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11. .4 Ac nowled’ emente sent to indicate ' to teas of Include cal

The arse’ may send acknowledgement messages to indicate to a fadio unit

the progress of its Include call ~- for idents, see 5.5.2.1." (For extended
addressing Include calla, only AcKI(QUAL==1): Acxx and 1\cKv{QUAL=0) are
appropriate until. the full address information has been obtained.)

ACKI (QUAL=0 )
ACKI (QUAL=1)

Called party alerting but not yet ready.
Intermediate acknowledgement; more signalling to
follcw.

All traffic channels in use on called site;

more signalling to follow.
Invalid call; request rejected.

System ovetload e.g. all channels in use on called
site, and call has not been queued.
Called unit not in radio contact or.Inc1ude call
abandoned.

conflicting call in progress (e.g. called party

engaged) or called user does not wish to receive this
call.

{QUAL=D} Galled.party's calls have been diverted.
{QUAL=0) Include request-accepted; availability check

successful (if performed); called party will be
directed to the traffic channel.

AC-KQ (QuaL='o)

ACKX (QUAL=o)

ACKX (QUAL-—-1)

ACKV (QUAL=O)

ACKV (QUAI..=1 )

For maximum acceptable delay of repeats of acknowledgements ACKX, ACKV,
ACKT and ACK, see time-cut TB in section 11.2.4.

11.1.5 Availgbilitg check on called radio unit

If an Include request-specified an individual radio unit to be
Included, the Tsc may check the availability of the called unit before
instructing it to join the call in progress.

The TSC checks availability of 21 called radio unit by sending the AH!
message on a control channel {see 5.5.3.2.}. and 9.2.2.218). For an Include
call glvailability check, IDENT2 in the AHY address codeword is set to INC!
{to prohibit the called unit from responding with ACKB(QUAL=’O}) and a data

codeword may be appended ccmtaining the Including u,ni.t‘s address.

The arse may indicate the result of the availability check to an
Including radio unit by sending appropriate ac!-nnowledgementhaj {see 11.1.4)
on the traffic channel.

11.1.6 Call cancellation

A radio unit may cancel its requested Include call by transmitting an
RQK message (see 5.5.34.3) on the traffic channel. on receiving an RQX
message cancelling an Include call, the TSC shall respond with ?xCi£(QU.:‘1.L==0)
or ACK{QUAL=l), with the same prefix and idents as the RQX; see alscm 11.1.4
and 11.2.6.

If an Include call is cancelled, the ‘BBC may inform a called radio
unit by sending the AHYX message (with. IDENT2 set to INCI) on the control
channel. The AHIX message may be repeated if it is not acknowledged by an
ACK(QUAL=1) message from the called unit (see 9.2.2.4).
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11.1.7 TSC time-out

The.TSC may instruct an Including radio unit to restart its waiting

timer'TI,'by sending the AH! messagezwith;

bit POINT set to '1'

PFIX/IDENTZ set to the unit's individual address

IDENT1 set to the called ident or gateway.

See 9.1.2.2 and 9.2.3.2. If a time TI, minus the tolerance on the radio

unit's timer, elapses since the last message it received for an Include

call (from the Including unit), the TSC shall not send any further
Signalling for the transaction, except that it may send AHYX on the control
channel to inform a called radio unit. See also 11.2.5.

11.1.8 Traffic channel allocation

The.TsC shall direct a called radio unit or group of radio units to
the appropriate'traffio channel using the Go To Channel message GTC (with
IDENT2 set to INCI); see section 5.4.

11.1.9 Call clear-down

After an Include call, the TSC may allow parties to leave the call in
progress, without terminating the call, as follows:

i) For a group call or a call in which a group has been included, the T50
may allow radio units to signal on-hook (or line/PABX/PSTN users to
leave the call), without terminating the call, provided that at least
one party that will indicate end—of—channel—use remains in the oall.

For a call comprising only individually addressed parties, the TSC
may allow radio units to signal onrhook (or line/PABX/PSTN users to
leave the call), without terminating the call, provided that at least
two parties remain in the call.

In this way, at least the normal number of parties that will indicate end-

of—channel-use remains in.a call (barring corruption of signalling
messages). See also section 9.1.2.6.

ARRIS GROUP, INC., lPR2015-00635, Ex. 1035, p. 179 of 295

___IOOOOOOOOIOOOOO00000000



A radio unit on a tea:-fiic channel shall xequest only one -transaction
at a ‘time; while requesting an I:':<_:_l_ude cell or waiting. for further
"signalling, the unit shall not request another t.ran_eac'cion of any type
(unless the user first cancels the Include call).

11 . 2 . 1 Include reggeet

when a user initiates an Include call (indicating that he wishes
another party to join the call in progress) , the radio unit shall inhibit
user transmission .i..e.

-- disable the preaael for a speech call-, or
- inhibit user data for a data" call.

The radio uni-t requests -an Include call by transmitting £195 on. the

allocated traffic ‘channel. The fields in the RQS message shall be set
appropria'te1-y (see 5.5.34.1); however, note particularly that:

a. If the call in progress is a speech. call (see 9.2.2.5 and 9.2.3.4),
hit D1‘ shall be set to ‘U’; for a -data call, DT shall be set to '1'.

b. Bit LEVEL shall be set to '1'.

(This constraint is imposed "to prevent the RQS being interpreted
as an REY to the called party).

An extended addressing request is indicated by setting IDENT1 in the
R95 message to the appropriate gateway {viz. IPPIXI, PABXI or PSTNGI).

After transmitting an Include request message on a traffic channel,
time unit shall wait to receive a response from the T50. If a response is
not received within the timing constraints defined in section 6.2.2.2, the
unit shall assume that the message was unsuccessful and may retransmit its
request. It shall repeat its Include request, each time waiting for a
response from the TSC, until:

i) it receives a valid response (see 11.2.2/3), or

ii) its user cancels the Include call {see 11.2.6), or

iii) it has sent the maximum number of transmissions M.

In this case, it shall wait for further signalling fer
the Include call (see 11.2.4 and 11.2.5).

11.2.2 Ree onses to short: addressin Include re est

For a short addressing Include RQS, the radio unit shall accept the
following messages as a valid reaponse to its RQS and send no more
requests:

a. ACKI, ACKQ(QUAL=O), ACKX, Ac:-zv or ACK(QU'AL=0), with PFIX/'IDENT2 as its
individual address and IDENT1 as the called idea: (or PABXI for a PABX

call).

b. AC}(T(QUAL=0) with P1’-‘IX/IDENT2 as its individual address.

For other actions on receiving these messages, see section 11.2.4.
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11.2.3 Resgonses to extended addressing Include reggest

_For an extended addressing Include RQS, the radio-unit shall accept
the following messages (with the same prefix and idents as the RQS) as a
valid response ts-its RQS and send'no more requests:

a. An acknowledgement ACKI(QURL=l), acxx or acxv(QuAL=o),

b. AHYC (i.e..an instruction to send the full called address information).

For other aétions on receiving these messages, see ll+2.4 and 1l.3.1.

11.2.4 Acknowledgement received

If a radio unit waiting for a response to an Include RQS, or for

further signalling for an Include call, receives an appropriate
acknowledgement then.it shall take action as indicated below. For extended
addressing Include-calls, only ACKI(QUAL=1), ACKX and ACKV(QUAL=O) are
appropriate until the full address information has been sent. For idents,
see'5.5.2.l.

ACKI (QUAL=O)
ACKI (QUAL=1)

Called party alerting but not yet ready;
Intermediate acknowledgement; more signalling to
follow.

.All traffic channels in use on called site;

more signalling to follow.
Invalid call; request rejected.
System overload; request rejected.
Called unit not in radio contact or Include call
abandoned.

Conflicting call in progress (e.g. called party
engaged) or called user does not wish to receive this
call,

Called party's calls have been diverted.

Include request accepted; called party will be
directed to the traffic channel.

ACKQ (QUAL=o)

ACKX (QUAL=o)
ACKX (QUAL=l)

ACKV (QUAL=0)

ACKV (gUAL=1)

ACKT (QUAL=O)
ACK (QUAL=O)

If ACKI or ACKQ(QUAL=O) is received, the unit shall wait for further
signalling. However, for a speech call, it may re—enable the preseel-on
receiving ACKI(QUAL=O) or ACKQ(QUAL=0).

If ACKX or ACKV is received, the unit shall re~enable user
transmission and may indicate to the user that the Include call has failed.

If a complete ACKT(QUAL=Q) message is received, the unit shall either:

re—enable user transmission {and may indicate to the user that

the called party's calls have been diverted), or

b. attempt a new Include call to the diversion address.

If an incomplete ACKT{QUAL=0) message is received, then:

i) If the unit does not require the diversion address, it shall re-enable
user transmission (and may give an indication to the user).
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If the unit does require the diversion address then:

— if it has received no previous response to its Include RQS,
and has not ‘sent the 'm'axi.mnm‘ number of transmissions of

-the RQS {see 11.2.1), it shall ignore the Item’ measage;

otherwise it shall wait for a repeat ACKT, re-enabling
uaer transmission if a time 1'8 eiapses (in which case,
it may indicate the failure to the user).

If hCK(QUAI.=O) is received, the unit shall re-enable user transmission
and may indicate to the user that the called party is being directed to the
traffic channel.

After receiving ACKX, ACKV or lack for its Include call, the unit shall
not request on the traffic channel another transaction of any type to the
same called ident (or gateway) for at least. a time T8. After receiving
ACKT for its Include call, the unit shall not request on the traffic

channel another transaction of_ any type for at least a time TB.

1.1.2.5 Time-out after waiting go: Include call

A radio unit waiting for further signal-ling for an Include call shall
re-enable user transmission if a time TI has elapsed since the last message
it sent for the transaction, viz.

RQS, requesting the Include call (see 11.2.1)
or SAMIS, providing extended address information for the call (see 11.3.1)

or ACK(QUA1‘_.=O), sent in response to an AH! message with bit POINT = 1
and IDENT1 as the called ident or gateway (see 9.2.3.2).

It may also indicate to the user that the outcome of the transaction is
unknown.

11.2.5 Cancellinc: Include

A radio unit may cancel an Include request {after semtllng an i195 and
while still waiting to receive ACKX, ACXV, ACKT or AUX) by transmitting a
cancellation request RQX (see 5.5.3.13) on the traffic channel. The unit
shall then wait for a response from the Tsc; for timing, see 6.2.2.2. The
unit shall repeat its cancellation request, each time waiting for a
response from the Tsc, until one of the following occurs:

a. E‘: receives ACK(QUAL=1), with the same prefix and idents as the RQX.
confirming cancellation of the Include call.

It receives ACKX, ACKV, nCI('1'..'(QUAL=O} or ACK(QUAI.=D) for the
Include call it is attempting to cancel. See also 11.2.4.

It has sent the maximum number of transmissions NI. In this case,

it shall return to waiting for signalling for the Inclnde can
{see 11.2.4 and 11.2.5).

In cases a. and b.,. the unit shall re-enable user transmission.
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11.2.7 other procedures

A radio unit shall not attempt an Include call if user tranemission

has been inhibited (by the GT-C message or by a I,4AINm(o1_=£:R='111')
message; see 9.2.2.5, 9.2.3.3 and 9;2.3.41.

If a-radio unit requesting or attempting to cancel an Include call,
or waiting for further signalling, receives a HAINT(OPERe‘lllF)

message inhibiting user transmission (see 9;2.3.3), then it shall
continue.with the Include call but shall not re-enable user
transmission at the end of the transaction.

If a radio unit requesting or attempting to cancel an Include call,

or waiting for further signalling, receives a GTE message allocating
a replacement traffic channel, it shall perform actions ix and'ii) as
specified in section 9;2.3.4 and shall then continue with the Include
call. At the end of the transaction; the unit shall re—enable user
transmission only if permitted.by-action iii) of 9.2»3.4.

If a-radio unit's user goes on—hook (or equivalent) while it is
requesting or attempting to cancel an Include call, or waiting
for further signalling, then the-unit shall abandon the Include
call and shall obey the procedures specified in section 9.2.3.5.

{If the user-goes on-hook (or equivalent) after an Include call,

then the unit shall obey the procedures specified in section 9.2.3.5.
However, see also section Il.1.9.)

If a radio unit requesting or attempting to cancel an Include call,
or waiting for further signalling, receives a MAINT(OPER='l10')
or CLEAR message terminating the call in progress, then it shall
abandon the Include call and shall obey the procedures specified
in sections 9.2.3»? and 9.2.3.8 respectively.
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11.3 Procedures for all Radio unita on an Allocated Traffic channe;

11.3.1 Instruction to send egg-‘ended address information

This procedure shall be obeyed by 511 radio units that are equipped to
request extended addressing Include calls.

If a radio. unit on a traffic channel receives an AKYC message with
PFIX/IDENT2 matching its individuai address then it shall either send
address informatian or transmit RCKx(QUAL=Q}, as_indicated below. For
timing, see section 6.2.2.2.

If

the unit has sent an extended addressing Include RQS
and IQBNTI matches IDBNT1 {tom the Include RQS

and DESC is appropriate ta IDENT1 {see 5.5.3.2.8)
and SLOTS correspofids to'the Include RQS

(:‘..e. if IDENTl=PSTNGI and ma:-:~1=1 than SLOTS=‘l0' else
SLOTS='01' )

than it shall transmit the full called address information, conforming to
the codeword formats defined in sectian S.6.1.2.2 (SAHIS, Mode 1).

Otherwise

The unit shall transmit ACKX(QUAL=0), with the same prefix and idents as
the BHYC.
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This section defines the procedures for requesting and cancelling call
diversion. Requests may apply to speech calls. data calls or both.

Two types of call diversion are provided:

Self—in‘1tiated diversion.

A radio unit may request that future calls addressed to it be
redirected to a specified alternative destination.

Third-party diversion.
3 radio unit may request that future calls addressed to another
subscriber unit (or group) be redirected to a specified alternative
destination. For example, a despatcher unit may request diversion
on behalf of a radio unit in its fleet.

In general, radio unit A (the requesting unit) may divert calls tor address
8 (the blocked address) to alternative destination 0 (the diversion
address}; for self-initiated diversion, B = A. ache procedures permit

blocked address 8 to be a radio unit, line unit or group address’.
Destination 0 may he a radio unit, line unit or group address, a PABX
extension or a PSTN number (short-form or general).

Three types of call diversion cancellation are provided:

3.) Self-initiated cancellation.

A radio unit may request that its calls are no longer diverted.

Third-party cancellation.

A radio unit may request that another subscriber unit's (or group's)
calls are no longer diverted.

General cancellation by recipient.
A radio unit may request that any existing diversions to it be
cancelled. (This is a general cancellation by the recipient of
diversions; specific cancellation of diversions by the recipient
is covered by third-party cancellation.)

It is recommended that requests for tn:i.rd—party diversion or third-
party cancellation are accepted only from authorised units.

Call diversion is requested or cancelled using the Reqfiest Call
Diversion Message RQCIY (see 5.53.1.4). In this message:

PFIX/IDENT2 is the address of the requesting radio unit.

For diversion requests, IDENT1 is the diversion ident C
(or IPFIXI, PABXI or PSTNGI for an interprefix address,
any PABX extension or a general PSTN number respectively).

For "self" or "third-party" cancellation of call diversion,
IDENTl specifies the unit or group whose calls should be returned
(or IPFIXI for an interprefix address).

-For general cancellation by a recipient, IDENT1 is set to DIVERTI.
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- Bit DIV indicates oal1.diversion or cancellation.

— For call diversion, FLBG2 indicates “self” or "third-party" diversion.

~ Field SD-specifies the types of=ca1l (i.e. speech, data or both)
to which the diversion or cancellation refers.

For diversion purposes, "speech" calls are defined as calls requested

using RQS(D'1‘=O), RQE(D=O), nQQ(_-S'rA!rUs='ooooo') or RQQ(/S‘I‘ATUS='1l1-ll‘).
"Data" calls are defined as calls requested using RQS(DT=1), RQE(D=1),
RQQ(‘0O001' to '1lll0'), RQC or RQD.

For se1f~initiated diversion requests or any cancellation, two

addresses (plus the other parameters) specify the requirement. However,
for third—party diversion requests, address B (the blocked address) must be
supplied.

The TSC uses the AHYC message to demand:

a. extended address information for IDENT1
b. blocked address B

as appropriate. If both a. and b. are needed, the TSC obtains the full
information in two steps, each step using the RHYC message. The AHYCs are
distinguished by'the setting of IDENT1 (to IPFIXI, PABXI or PSTNGI for a.,
or to DIVERTI for b.), and so the order in which they are sent is not
prescribed.

In the procedures, a_request for call diversion or cancellation is
defined as an extended addressing request if IDENT1 is set to IPFIXI, PABXI
or PSTNGI. A request is defined as "complex" if it requires extended

addressing or if three addresses must be provided; otherwise it is
"simple".

Note that extended addressing procedures are used for requesting
diversion to any PABX extension (with either a "long" or "short" extension
number). The radio unit sets IDENTl in the RQT message to PABXI, and then
sends the PABX address information in response to an AHYC message with
IDENT1 set to PABXI and DESC set to '0lO'. The unit sets bit SP in the

SAMIS message to indicate whether it is sending BCD digits or a 13-bit

extension number (plus 2~bit exchange number). See 5.5.3.2.8 and
5.6.l.2.2.

If the TSC accepts a diversion request and then a call to the blocked
address is requested by a radio unit, the TSC indicates the diversion
address to the calling radio unit using the ACKT(QUAL=O) acknowledgement.
The unit then either retries on the diversion address or returns to the

idle state. For example, see sections 9.1.1.4 and 9.2.1.4.

Page 12-2

ARRIS GROUP, INC., lPR2015-00635, Ex. 1035, p. 187 of 295

OOOCOOOOOOOOOIO00000.00}



12.1 ‘ISO. Procedgges go: Ca;-gs Diversion seats

13.1.1 ‘Res-mnses tg a_ aimgle diversion» 2.-guest

A radio unit requests simple cali diversion by generating an RQT
message (with FLAG2 = O and IDENT1 ‘set to a valid callecl party idem: or to

DIVERTI}, complying with the random access ggotocol. on receiving a simple
RQT message, the TSC shall send one of the following responses, with the
same prefix and idents as the nor:

Ac:xI(Qu1aL=1), ACKX, ac2cv(qtmL=o; or PLC'K{QUAL=G).

For acceptable delay, see 7.2.4. See also 12.1.5.

12.1.2 Responses to a comgiex diversion reggest

A radio unit requests complex call diversion by generating an RQT
message (with FLAG2 = 1 and/or IDEHT1 2 IPPIXI, PABXI or PSTNGI), complying
with the random access protocol. On receiving a complex RQT message, the
"ISO shall send one of the following responses:

a. An acknowledgement ACKI(QUAL=1), ncxx or. ACi<V(QU}\L=='0_), with the same
prefix and idents as the R91‘.

For an extended addressing RQT:
An AHYC message instructing the unit to send the full address
information for IDENT1.

For a request for 3-address diversion (Le. RQT with FLAG2-=1):
An AI-NC message instructing the unit to send the blocked address.

For acceptable delay, see 7.2.4. see also 3.2.1.3 to 12.1.5.

12.1.3 Instruction to send extended address information

After receiving an extended addressing RQT message, the T80 may demand
the full address information for IDENT1 by sending the AHYC message, with:

- the same prefix and idem-.s as the R91‘
(:L.e. IDENT1 set to IPFIXI, PABXI or PSTNGI as appropriate, and

PFIX/IDENT2 set to the requesting uni'2:‘s address)
- DESC set to indicate the appropriate gateway (see 5.53.2.8)
- SLOTS set to correspond to the HQ‘?

(Le. if IDEN’1‘1=PS'I.’NGI and FLAG1=1 then SLOTS:-'10’ else
SLOTS=‘O1‘).

The AHYC message instructs the requesting radio unit to send the full

address information for IDENT1 in the following SLOTS 's1ot(-s) (see
9.2.2.1). If the Tsc does not successfully decode the address information,
it may repeat the AHYC message or transmit ACKV(QUAL=0) to indicate failure
of the transaction.
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12.1;4_ Instruction to send the blocked address

\ after receiving a request for Séaddress diversion (i.e. FLfiGi=l), the
TSG may'demand the blacked address by sending the AHYC message, with;

- :IDENTl Set to DIVERTI

— PEIX/IDENT2 set to the requesting=unit's address
- DESC.set-to ‘O00’
- snows set to -01'.

The AHYC message-inetructe the requesting radio unit to send the blocked
address in the following slot {see 9;2.2.l). If the TSC does not
successfully decode the address information, it may repeat the AHYC message

or transmit'ACKV{QUAL=O) to indicate failure of the transaction.

12.1.5 Acknow1ed”ements sent to indicate ‘ro ress-of R T transaction

The LUSC may send the following acknowledgement messages, with the same
prefix and idents as the RQT, to indicate to a radio unit.the progress of

its diversion transaction. (For a complex diversion request, ACK(QUAL=0)
is not appropriate until the full diversion information has been obtained.)

ACXI (QUAL=1) Intermediate acknowledgement; more signalling to
follow.

Invalid call e.g. unauthorised diversion request, or
TSC does not provide call diversion.

ncxx (QUAL=O)

ncxx (QUAL=l)

ACKV (QUAL=O)
ACK (QUAL=D)

system overload; request rejected.
Transaction abandoned.

Call diversion or cancellation has been accepted.

For maximum-aoceptable delay of repeats of acknowledgements ACKX, ACKV and
ACE, aee time—out TB in 12.2.4.

12.1.6 Aborting the transaction

A radio unit may abort its diversion transaction by generating an RQX
message (see 5.5.3.1.3), complying with the random access protocol. On

receiving an RQX message aborting a diversion transaction, the TSC shall
send a response: ACK(QUAL=l) with the same prefix and idents as the RQX.

12.1.7 TSC time—out

The TSC may instruct a radio unit to restart its waiting timer TJ, by
sending the AHY message with bit POINT set to '1' (and the same prefix and

idents as the RQT); see 9.1.1.7 and 9.2.2.3. If a time TJ, minhs the
tolerance on the radio unit's timer, elapses since the last message it
received for a diversion transaction, the Tsc shall not send any further
signalling for the transaction. see also 12.2.5.
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12.2 Procedures for Eric: Units Rggesting call Diversion

A radio unit shall make only one can attempt at a time (except in
emergency) ; while attempting access or waiting for a terminating (i.e. end-
of-traneaction) acknowledgement to a diversion request, the unit shall not
request another non-emerg‘ency call of any type {unless the user first
aborts the orig-inal transaction).

12.2.1 ve s o e est

A radio unit requests or cancels call diversion by transmitting an RQT

message on a\ control channel, comolying with the random access protocol
(see 7.3). The fields in the RQT message shall be set appropriately (see
5.S.3.1.4); however. note particularly that: M

a. Bit DIV specifies whether the unit is requesting call diversion
or cancellation of call diversion.

Bit FLAG2 specifies whether or not three addresses must be provided.

an extended addressing diversion request is indicated by setting
IDENT1 in the RQT message to the appropriate gateway idem: viz.

I131-‘mil, PABXI or PSTNGI. (Note that extended addressing
procedures are used for requesting diversion to a PABX extension
with either a "short‘‘ or "long" extension number.)

The unit shall attempt access until it receives a valid response (see
12.2.2/3), or until its user aborts the transaction (see 12.2.6), or until
the access attempt fails (i.e. the unit has sent the maximum number of
transmissions NR and received no response, or its access t.i.me—out TC has
expired {see 'J.3.8)). In the case of access failure, if the unit has not
sent a request, it shall return to the idle state (and may indicate the

failure to the user); otherwise, it shall wait for further signalling ior
the transaction —- see 12.2.4 and 12.2.5.

12.2.2 Resgonses to simgle diversion reguest

For a simple diversion request, the radio unit shall accept the
following -messages (with the same prefix and idents as the RQT) as a valid
response to its RQT and send no more requests:

RCKI(QUAL=1), RCKX, BCKV(QUAL=O) or ACK(QUAL=O).

For other actions on receiving these messages, see section 12.2.4.

12.2.3 Resgggnses to comglex diversion reguest

For a complex diversion request, the radio unit shall accept the
following messages as a valid response to its R91‘ and eerzd no more
requests:

a. AC:KI(QUhL=1), ACKX or ACKv(QUAL=Q), with the same prefix and idents as
the RQT.

For an extended addressing RQT:
AHYC, with the same prefix and idents as the RQT.
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For a request for 3-address diversion (i.e. RQT with FLAG2=1;:
Amtc, with PFIX/.In,EN*r2 as its individual address and I-DENTI ea
DIVERTI.

For other actions on receiving these messages, see 12.2.4 and 9.2.2.1.

12.2.4 Acknowledgement received

If a radio unit attempting access or waiting for further signalling
for a diversion transaction receives an appropriate acknowledgement (witfi
the same prefix and identa as the RQT) then it shall take action as
indicated below. For a complex diversion request, ACK(QUAL=O) is not
appropriate until the full diversion information has been sent.

ACKI (QUAL=1) Intermediate acknowledgement; more signalling to
follow.

Invalid call; request rejected.
system overload; request rejected.
Transaction abandoned.

Call diversion or cancellation has been accepted.

ACKX. {Qu2s.L=o;
ACKX zQuAL=1;

ACKV (QuAL—=o)
ACK (QUAL=O)

If ACKI(QUAL=1) is received, the unit shall wait for further
signalling for the transaction.

If ACKX or ACKV(QUAL=O) is received, the unit shall return to the idle
state and may indicate to the user that the transaction has failed.

If ACK(QUAL=O) is received, the unit shall return to the idle state

and may indicate to the user that the request for call diversion or
cancellation has been accepted.

After receiving ACKX, ACKV or ACE for its diversion request, the unit
shall not request another non—emergency call of any type to the same called
idea: (or gateway) for at least a time T8.

12.2.5 Time—out after waitinq

A radio unit waiting for further signalling for a diversion
transaction shall return to the idle state if a time £5 has elapsed since

the last message it sent for the transaction, viz.

RQT, requesting the transaction (see 12.2.1) _
or SAMIS, providing address information for the call (see 9.2.2.1)
or AcK{QUAL=O), sent in response to an AB! message with bit POINT = 1

and the same prefix and idents as the RQT (see 9.2.2.3).

It may also indicate to the user that the outcome of the transaction is
unknown.
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13. STETUS H3538 ' PRO-EEDURSS

This section defines the procedures for status messages. status
messages may be aent to the Tsc or to a radio or line unit.

A radio unit sends status information using message RQQ - see
5.5.3.1.?. The status field in an RQQ message consists of 5 bits, allowing
32 different status values. Two of these values have been .prede'f§.ned.

a) For status sent to the mac:

‘Q0000’ indicates that the unit is ready to receive a call
(Le. it indicates "off—hook" or equivalent).

’00OOl’ to '11-110' are system--defined status values.

‘M111’ indicates that the unit is no longer ready to
receive a call (i..e. it indicates "on-hook" or

equ ivalent) .

RQQ( '000OO') and RQQ(‘11111') are used for the "Called Party Answer"

mechanism - see section 9.2.2.2. If a radio unit receives V
AH¥(CHECK=l) alerting it for an incoming call and responds with
P.CKI(QUAL=O), it may attempt random access with RQQ(‘0OO00') when its
user] data equipment is ready to receive the call. Then-, if the user

no longer wishes to receive the call, the unit may inform the TSC
using nggu-11111‘).

The other 30 statue values may be used to send status information,
as previously -arranged with the system.

For status sent to a radio unit or line unit:

'O0QO0‘ requests that the addressed unit call back
with a speech call.

‘D0001’ to '1lllD‘ are user-defined statue values.

‘1111l‘ cancels a previous speech call request.

For example, I-1QQ("0DOOO'} may he need to request a "despatcher-queued

call". In this type of call, a radio unit -sends RQQ(‘000O0') to
request that the addressed deapatcher be informed that the unit's user
wishes the despatcher to call him {for a speech call). The TSC routes
the information to the deapatcher unit, which keeps a list of
requested calls. The despatcher may then request each call at his
convenience in the usual way; for example, if his unit is a radio
unit, it sends a Simple call request RQS (see 5'.5.3.1..l and 9.2.1).

RQQ(‘11l1l"} is used to withdraw a previously requested call from the
addreesed unit's call queue. This may be used for cancellation
either:

i) after the called unit has accepted an RQQ('00O0O') message, or

ii.) after the called unit in an RQS or RQE call has accepted the
call for call-back (by sending ACKB(QUAL=O) in response to the
availability check); see 9.2.1.4 and 9.2.2.2.
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The other 3G status.values may.he used to send status information,
as previously agreed between the requesting user and the called user.

The TSC informs a called radio unit of status information using
message AEYQ — see 5.5.3.2.7. The status message may have originated from
the Isc itself, from another radio unit (using RQQ etc.) or from a line
unit.

The procedures for status messages addressed to the TSC are similar to
a.subset of the_procedures for status messages addressed to radio units or
line units. -However, for clarity, they are.specified segarately:

Section 13.1 specifies the procedures for status messages
addressed to the TSC.

Section 13.2 specifies the procedures for status messages
addressed to radio units or line units.

A typical message sequence for a radio unit sending a status message
to another radio unit (with the same prefix) is illustrated in the example
below.

TSC to HUS

Rus to TSC

\__/ \__/
frame frame

\____I \.:/ \__/
frame frame frame

Examgle A message sequence on a control channel for a radio unit sending
a status message to a radio unit with the same prefix.

1. ALB General Aloha invitation {single—slot frame).

Random access request that status information
be relayed to the called unit.

2. RQQ

status Bhoy message
— acknowledges the RQQ message
— relays the information to the called

radio unit and demands a response.

Acknowledgement ACK(QUAL=0) from the called

radio unit — information accepted.

Acknowledgement ACK(QUAL=O) sent to the calling unit
to indicate that the called unit has accepted the

information. In this example the TSC immediately

repeats the ACE message, for added reliability.
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13.; Pxocedureg for Status Heaaaggs hddreaaed to the TSC.‘

13.1.1 '1‘ C Procedure for status Hesaa 3 Address 1:

13.1.1.1 Rea noes to an R mesa e add: to‘ the arse

A radio unit sends. status information to the Tsc by generating an RQQ

message (with IDENT1 = T501), complying with the random access protocol.
on receiving an RQQ message addressed to it. the case shall send one of the
following responses:

3. ACK(gmaL=0}, ACKI {QUAD-=1} or ACXX, with the same prefix and idents
as the RQQ.

For STATUS = 'ooooo' or STATUS = ‘H.111’:

~ an RBI): message with the same prefix and idents as
the "alerting AH!"

- a GTC message for the original call (Le. GTC with the
same prefix, idents and bit 0 as -the alerting Am’).

For acceptable delay, see 7.2.4. See also 13.1.1.2, 9.1.1.8 and 9.1.1.12.

13.1.1.2 Acknowledgements sent to indicate Qrogress of R99 transaction

The Tsc may send the following acknowledgement messages (with the same
prefix and idents as the RQQ) to indicate to a radio unit the progress of
its status transaction:

ACKI (QUAL=l_) Intermediate acknowledgement; more signalling to
follow.

Invalid call; message rejected.
System overload; message rejected.
Transaction has been successfully completed
i.e. the TSC has accepted the status information.

Acid: {QUAL=0)
ACKX {QUAL=-1)
ncx {QmsL=o)

For maximum acceptable delay of repeats of acknowledgements AC1-{X and RCK,
see time-out TB in 13.1.2.4.

13 . 1 . 1 . 3 Aborting the transaction

A radio unit may abort its status transaction by generating an RQX
message (see 5.5.3.1.3), complying with the random access protocol. on
receiving an RQX message aborting a status transaction, the TSC shall send
a response: }\CX(QtJAL=l) with the same prefix and identa as the RQX.

13. 1 . 1, 4 TSC ti.me~—out

The TSC may instruct a radio unit to restart its waiting timer 'l‘J, by
sending the AHY message with bit POINT set to ‘l’, PFZX/IDENT2 set to the
unit's individual address and IDENT1 set to TSCI; see 9.1.1.7 and 9.2.2.3.

If a time TJ (minus the tolerance on the radio unit's timer) elapses since
the last message it received for the status transaction, the TSC ahall not

send any further signalling for the "transaction. See also 13.1.2.5.

See also sections 9.1.1.5, 13.1.2.7 and 13.1.2.8.
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13.1.2 Prooedures.for Radio Units Sendin Status Messa es to the TSC

‘A radio unit shall make only one call attempt at a time (except in

emergency); while-attemyting a:cess'or waiting for a terminating (i.e. ende
o£~transactionj acknowledgement to-a status message addressed to the Tsc,
the unit shall not request another non-emergency call of any type (unless
the user first aborts-the original transaction).

13.1.2.1 criteria for sending “off~hook" or "on—hook" message

If a radio unit on 3 control channel has been alerted for an incoming

traffic channel call (see 9.2.2.29), it may initiate the called Party
Answer mechanism, i.e. attempt random access with RQQ(STATBS='0O0OO')
addressed to the TSC, if:

- Its response to the last alerting AHY was ACKI(QUAL=0), and

— Its user] data equipment is now ready to receive the call, and

~ It is still waiting for the incoming call, i.e. the call has not

taken place or been cancelled (by Axrx or by an AHY for a
different call) and not more than-a time TA has elapsed since
xeceipt of the last AH! for the call; see 9.2.2.23 and 9.2.2.4.

If a radio unit has been alerted for an incoming traffic channel call
and its user then indicates that he no longer wishes to receive the call

(e.g. he wishes to initiate a call of his own), the unit may attempt to
reject the call as follows:

a. If it is currently attempting access or waiting for signalling for
an "off-hook" RQQ, it attempts to send RQX (see 13.1.2.6).

otherwise, if the unit is still waiting for the incoming call, it

attempts random access with RQQ(sTATU5='1ll1l') addressed to the TSC.

(Throughout these procedures, the unit responds to REY-messages and

obey GTCS as specified in section 9.2.2. See also sections 13.1.2.7 and
13.1.2.8.)

13.1.2.2 Reguest for a status transaction to the Tsc

A radio unit requests a status transaction by sending an RQQ message
on a control channel, complying with the random access protocol {see 7.3).
The fields in the RQQ message shall be set appropriately (see 5.S.3.l.7).

The unit shall attempt access until it receives a valid response (see
13.1.2.3), or until its user aborts the transaction (see 13.1.2.6), or
until the access attempt fails (i.e. the unit has sent the maximum number

of transmissions NR and received no response, or its access time~out TC has
expired (see 7.3.83). In the case of access failure, if the unit has not
sent a request, it shall return to the idle state (and may indicate the
failure to the user); otherwise, it shall wait for further signalling for
the transaction - see 13.1.2.4, 13.1.2.5 and 13.1.2.7.
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13.1.2.3 Valid resggnses to am am addressed to the rsc

A radio "unit shall accept the following messages as a response to its
RQQ to the TSC, and send no more requests:

a. an acknowledgement AcK(-QUAL=0), 3‘-.CKI('QUAL=1; or ACKX, with the same

prefix and idents as the RQ.

For SI‘!-\'.T_.‘US = ‘D0000’ "Or STATUS = '11l11’: _
- an AHYX message with the same grefix and idem-.s as the

"alerting 33!", or
- a GTC message with the same prefix, idents and bit D as

the alerting A1-IY.

For other actions on receiving these messages, see sections 13.-1.2.4 and
13.1.2.7. See also section 13.1.2.8.

13 . 1 . 2 . 4 Acknowledgement received

If a radio unit attempting access or waiting for further sign.a_lli.ng
for a status transaction to the TSC receives one of the following
acknowledgements (with the same prefix and idents as the RQQ) , then it
shall take action as indicated below.

ACKI (QUAL=1) -. Intermediate acknowledgement; more signalling to
follow.

IXCKX (QUAL=O) — Invalid call; message rejected.
ACKX (QUAL=1) — system overload; message rejected.
ACK (-QUAL=O) -~ Transaction has been successfully completed

i..e, the T56 has accepted the status information.

If ACKI (QUAL=1) is received, the unit shall wait for further
signalling for the transaction.

If ACKX is received, the unit shall return to the idle state and may
indicate to the user that the transaction has failed.

If ACK(QUAL=0) is received, the unit shall consider the transaction
successfully completed. and may indicate this to the user.

After receiving ACKX or ACK for the transaction, the unit shall not

request another no'n—emergency call of any type to the TSC for at least a
time T8.

13.1.2.5 Time-out after waiting

A radio unit waiting for further signalling for a status transaction
to the '1_‘SC shall return to the idle state if a -time TJ has elapsed since

the last message it sent for the transaction, -viz.

RQQ, requesting the transaction (see 13.1.2.2) _
or ACK(QUAL=O), sent in response to an AH! message with hit POINT =

and IDENT1 set to TSCI (see 9.2.2.3) .

It may also indicate to the user that the outcome of the transaction is
unknown.
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13.1.2.6 aborting the transacting

If the user wishes to abort the transaction after the unit.has sent an

RQQ and while it is still waiting-for a terminating acknowledgement, the
unit shall attempt to send an abort transaction request RQX {see

5.5.3.1.3), complying with the random access protocol. It shall attempt
access until one of the following occurs:

a. It receives ACK(QUAL=1) with the same prefix and identa as the RQX.

n. It receives Acx(QuxL=o; or acxx for the transaction it is attempting
to abort. See also 13;l.2.4.

It has sent the maximum number of transmissions NR and received no

resgonse, or its access time-out TC has expired (see 7.3.8). In this
case, it shall return to waiting for signalling for the status
transaction (see 13.1.2.4, l3,1.2.5 and 13.l.2;7).

The conditiofis specified in 13.1.2.7 or 13.1.2.8 occur (applicable
only for STATUS = 'ooooo- and -11111-;.

In cases a. and b., the unit shall return to the idle state.

13.1.2.7 Receiving AHYX or GTC for the incoming call

If a radio unit:

attempting access or waiting for a terminating acknowledgement to an
"off—hook" or "on-hook" RQQ message (STATUS = ‘D0000’ or ‘l1ll1‘), or

b. attempting to abort an “off~hook" or “on-hook" RQQ transaction

receives AHYX with the same prefix and idents as the alerting AHY, it shall
respond with ACK(QUAL=l), stop its alerting signal (if approgriate) and
return to the idle state; see also 9.2.2.4. If it receives a GTC message
with the same prefix, idents and bit D as the alerting AHY, it shall obey
the procedures in 9.2.2.5 and then xrevert to the idle state at the end of
the call.

13.1.2.8 Receiving AHY for a different incoming call

If a radio unit:

attempting access or waiting for a terminating acknowledgement to an
“off—hook“ or "on-hook“ RQQ message (STATUS = ‘D0000’ or 'lllll'), or

b. attempting to abort an "off—hook“ or “on-hook“ RQQ transaction

receives an AB! message checking its availability for a different incoming
traffic channel call (i.e. bit 0 and/or bit E and/or the calling address is
different from the alerting AHY), then the unit shall assume that the
original call will not take place and shall abandon the RQQ transaction
(without sending RQX). It shall also obey the procedures in 9.2.2.2A for
the new call.
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3.2 Procedures for status Heaaa ea Addressed. to Radio or Line Units

13.2.1 gsc Procedures for sgatgs figaeggée to Radig or Line Units‘

13.2.1.1 geeggnsee to a ‘short addressing R99 message

A radio unit requests that atatua information be relayed to a unit
with the same prefix by generating an RQQ message, complying with the
random access protocol. On receiving a comon-prefix RQQ message, the Tsc
shall send one of the following responses:

a. acx(QuAL=o), ACKI(QUAL=1), ACKQ, 1-1010! or acxv, with the same
prefix and identa as the RQQ.

ACKT (QUAI.==0} , with PFIX/IDENT2 as the calling unit's individual
address.

c. an AHXQ message for this transaction.

For acceptable delay, see 7.2.4. see also 13.2.1.4 and 13.2.1.5.

13.2.1.2 Reegnses to an -extegded addressing R99 message

A radio unit requests that status information be relayed to a unit
with a different prefix by generating an RQQ message (with IDENT1 =
IPFIXI) , complying with the random access protocol. on receiving an
interprefix RQQ message, the TSC shall send one of the following responses,
with the same prefix and idents as the RQQ:

a. An acknowledgement ACKI (QUAD-1), ACKX or 1aCKV(QUAL=0) .

b. AHYC (i..e. an instruction to send the called unit's address).

For acceptable delay, see 7.2.4. See alao 13.2.1.3 and 13.2.1.4.

13.2.1.3 Instruction to send extended address information

After receiving an interprefix RQQ message, the free may demand the
called unit's address from the calling radio unit by sending the AH‘./C
message (with the eame prefix and ‘idents as the RQQ, field DESC set to
‘D00’ and field SLOTS set to '01‘).

The AHYC message instructs the calling unit to send the called address
in the following slot (see 9.2.2.1). If the TSC does not successfully
decode the address information, it may regzeat the AHYC message or transmit
ACKV(QUAL=0) to indicate failure of the transaction.
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13.2.1.4 Acknowled ements sent to indicate to ress of R transactio   

The TSC may send acknowledgement messages to indicate to a calling

radio unit the progress of its status message.— for idents, see 5.5.2.1.
(Fox intezprefix RQQS, only aCKI(QUAL=1). ACKX and ACKV(QUaL=O} are
appropriate until the full address information has been obtained.)

BCKI (QuAL:l) - Intermediate.acknowledgement; more signalling to
follow.

ACKQ (QUAL=O) - System is busy. Wait for further signalling.
ACXQ (QUAL=1) — called unit engaged. wait for further signalling;
ACKX (QUAL=O) — Invalid call e.g. TSC does not support status messages,

or called address is a group address‘
or called unit is not equipped to
accept the information.

ACKX (QUEL=l) ~ system or called unit overload; message rejected.
ACKV (QUAL=O) - called unit not in radio contact or transaction

abandoned.

ACKV (QUAL=l) ~ called unit engaged (and rsc will not hold the
request), or called unit does not wish to accept the
information.

ACKT (QUAL=0) — called unit's calls have been diverted.
ACK (QUAL=0) — Transaction has been successfully completed i.e. the

called unit has accepted the status information.

For maximum acceptable delay of repeats of acknowledgements ACKX, ACKV,
ACKT and ACK, see time-out TB in 13.2.2.4.

13.2.1.5 Informing a called radio unit

The Tsc informs a called radio unit of status information by sending

the AHYQ message (see 5.5.3.2.7). The status message may have originated
from the T50 itself, or from a radio unit (using RQQ etc.) or a line unit.

For an interprefix status message, IDENT2 in the AflYQ address codeword
is set to IPFIXI and a data codeword is appended containing the calling
unit‘s address.

The A829 message demands a response from the called unit {see 13.2.3).
If the response is ACK(QUAL=0), ACKX or AcKV(QUAL=l); the TSC may send
appropriate acknowledgement(s) to a calling radio unit (see 13.2.1.4). If
the T50 does not successfully decode a response, or if the response is
ACKB{QUAL=1), it may repeat the AHYQ message. If the called unit cannot be
contacted, the TSC may indicate the failure to the calling unit by sending
AcKV(QUAL=O).

13.2.1.6 aborting the transaction

A calling radio unit may abort its status transaction by generating an
RQX message (see 5.5.3.l.3), complying with the random access protocol. on
receiving an RQX message aborting a status transaction, the TSC shall send

a response: ACK(QUAL=1) with the same prefix and idents as the HQX.

If the RQX is aborting a speech call request (i.e.
RQQ(STATUS='OOOOO')) and the TSC has already informed the called unit of

the call request, it may inform the called unit of the abortion by sending
AHYQ with STATUS='1ll11’.
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13.2.1.-z -rsc ;g;m_g.—gu1-.

The TSC may operate a time-out on the maximum .time for which it holds
-a_ status message reqiaest (for example, waiting for the called unit to be
free) .

The Tsc may inst-mot a Calling radio unit to restart its waiting timer

W, by sending the amt message with bit POINT!‘ set. to '1'; see 9.1.1.7 and

9.2.2.3. If a time TW, minus the tolerance on the radio unit's timer,
elapses since the last message it received for the status transaction (from
the calling unit), the T80 shall not send any further ai.gna11ing.for the
transaction. See also 13.2.2.5.

13.2.2 ggocedures gor. gadio Units Sending status Hessages
to Radio or Line Units

A radio unit shall make only one can attempt at a time (except in

emergency); while attempting access or waiting for a terminating (Le. end-
of-transaction} acknowledgement to a statue message request, the unit shall
not request another non—emer-gency call of any type {unless the user first
aborte the original transaction).

13.2.2.1 Reggest for a status transaction to a radio or line unit

A radio unit -requests a status transaction by sending an RQQ message
on a control channel, complying with the random access gsrotocol (see 7.3) .
The fields in the RQQ message shall be set appropriately (see 5.5.3.l.7};
however, note particularly that an interprefix request is indicated by
setting IDENT1 to IP)’.-‘IXI. (biota also that status messages cannot be sent
to a. group.)

The unit shall attempt access until it receives a valid response (see
13.2.2.2/3), or until its user aborts the transaction (see 13.2.2.6). or
until the access attempt fails (i.e. the unit has sent the maximum number
of transmissions NR and received no response, or its access time-out *1‘-C has

expired (see 7.3.8)). In the case of access failure, if the unit has not
sent a request, it shall return to the idle state (and may indicate the
failure to the user); otherwise, it shall wait for further signalling for
the transaction - see 13.2.2.4 and 13.2.2.5.

13.2.2.2 Valid resgonses to a short addressing RQQ

For a common—p2:e£ix RQQ, the calling unit shall accent the following
messages as a response to its RQQ and send no more requests:

a. An acknowledgement ACX(QUAL=0), AC’I(I(QUAL=l), ACKQ, ACKX or ACKV,
with the same prefix and idente as the RQ message.

An acknowledgement ACK'l‘(QUAL=0) with PE-‘IXfIDE:N'l'2 as its individual
address. see also 13.2.2.4.

An M-IYQ message with the same prefix, idents and STATUS field as the
RQQ message.

For other actions on receiving these messages, see section 13.2.2.4.
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13.3.2.3 Valid resggnaee to an extended addressing RQQ

For an interpreflx RQQ, the calling unit shall.acce§t the following
messages (with the same prefix and ldenta as the RQQ) as a response to its
RQQ and send no more requests:

a. An acknowledgement aCXI(QUAL=l), ACKX or ACKV(QUAL=0).

b. AHYC (i.e. an instruction to send the called unit's address).

For other actions on receiving these messages, see 13.2.2.4 and 9.2.2;l.

13.2;2.4 Acknowledgement received

If a radio unit attempting access or waiting for further signalling
for a status transaction receives an appropriate acknowledgement then it

shall take action as indicated below. For interprefix RQQB, only
ACXI(QUAL=1), ACKX and ACKV(QUAL=D) are appropriate until the full address
information has been sent. For idents, see 5.5.2.1.

ACKI (QUAL=1) Intermediate acknowledgement; more signalling to
follow.

ACKQ (QnAL=O} System is busy. Wait for further signalling.

ACKQ (QUAL=1} called unit engaged. Wait for further signalling.
AcKx.(QUAL=O) ‘ Invalid call; message rejected.
ACKX (QUAL=l) System or called unit overload; message rejected.
ACKV (QUAL=O} Called unit not in radio Contact or transaction

abandoned.

ACKV (QUAL=1} Called-unit engaged (and TSC will not hold the
request}, or called unit does not wish to accept the
information.

(QUAL=0) Called unit's calls have been diverted.
(QUAL=0J Transaction has been successfully completed i.e. the

called unit has accepted the status information.

If ACKI(QUAL=l) or ACKQ is received, the unit shall wait for further
signalling and may indicate to the user the progress of the transaction.

If ACKX or ACKV is received, the unit shall return to the idle state

and may indicate to the user the reason for the failure of the transaction;
it is recommended that receipt of ACKxtQUAL=0) be indicated in a distinct
manner.

If a complete ACKT(QUAL=D) message is received, the unit shall either:

return to the idle state (and may indicate to the user that the called
unit's calls have been diverted), or

attempt a new status transaction to the diversion address given
in the ACKT message.
Note that, if IDENTI = IPFIXI in the ACKT address codeword and

bit GF = l in the appended data codeword, then the diversion
address is a group address; in this case, a status transaction to the
diversion address would be an invalid call. ‘

If an incomplete ACKT(QUAL=O) message is received, then:
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If the unit does not require the diversion address, it shall
return to the idle state (and may give an indication to the -user}.

If the unit does require the diversion address then:
- if still attempting access--for the transaction, it shall

ignore the message and continue to attempt access;
~ otherwise it shall wait "for a repeat ACKT, returning to the idle

state if a time ‘£13 e-lapses (in which case, it may indicate the
failure to the user) .

If ACK(QUAL=O) is received, the unit shall return to the idle state
and may indicate to the user that the transaction has been successfully
oomyleted i.e._ that the called unit has accepted -the information. (Note
that this does not imply user acceptance.) '

after receiving ACKX, ACKV or ASK fox: the transaction, the unit shall

not request another non-emergency call of any type to the .-same called ident
(or gateway) for at least a time T8. After receiving A.cK'1" for the
transaction, the unit shall not request another non.-emergency call of any
type for at least a time T8.

13 . 2 . 2 . 5 '1‘ime—out after waiting

A calling radio unit waiting for further signalling "for _a status
t.t:a'nea.ction to a radio or line unit shall return to the idle state if a

time TW has elapsed since the last message it sent for the transaction,
viz.

RQQ, requesting the transaction (see 13.2.2.1)
or SAMIS, providing extended address information for the call (see

9 . 2 . 2 . 1)

or A52K(QUAL=O), sent in response to an AH}! message with hit POINT = 1
and IDENT3. as the called idem: or gateway (see 9.2.2.3).

It may also indicate to the user that the outcome of the transaction is
unknown.

13.2.2.6 Aborting the transaction

If the user wishes to abort the transaction after the unit has sent an

RQQ and while it is still waiting for a terminatihg acknowledgement, the
unit shall attempt -to send an abort. transaction request RQX (see
S.S.'3.l.3) , complying with the random access protocol. It shall attempt
access until one of the following occurs:

a. It receivee ACK(QUAL=l) with the same prefix and idento as the RQX.

In this case, it may indicate to the user that the outcome of the
transaction is unknown.

It receives ACK(QUAL=0), ACKX, ACKV or ACK'i‘{QUAL=G) for the

transaction it is attempting to abort. see also 13.2.2.4.

It has sent the maximum number of transmissions NR and received no

response, or its access time—out TC has expired {see 7.3.8). In this
case, it shall return to waiting for signalling for‘ the status

transaction (see 13.2.2.4 and 13.2.2.5).

cases a. and 13., the unit shall return to the idle state.

Page 13-11

ARRIS GROUP, INC., lPR2015-00635, Ex. 1035, p. 202 of 295



13.2-3 Procedures for All Radio Unite on a Control channel

The ptocedures in this section shall be-obeyed by all radio units that
are equipped to recognise-a received EHYQ addrese-codeword. (The

requirement to recognise AHYQ will be system—dependent.)

13-2.3.1 Receiving status message [AHY9}

If a radio unit on a control channel receives an-AHYQ message with

PFIX/IDENT1 matching its individual address then it shall respond with the
appropriate acknowledgement {see below). with the same prefix and idents as
the AHYQ. if IDENT2 / IPFIXI in the ABYQ message, the-unit ahall respond

in the slot following the BHYQ; if znanrz = IPFiXI, a data codeword is
appended (containing the calling address) and the unit shall respond in the
slot following the data codeword. For timing, see 6.2.1.3.

a. If the unit is not equipped to accept the information then it shall
send.BCKX (QUAL=0).

otherwise, the unit shall send one of.the following acknowledgements:

ACRE (QUAL=l) if IDENT2 = IPFIXI in the BHYQ message but the
appended data codeword was not decodeable and the
unit requires the message to be retransmitted.

or ACKX (QUAL=l) if it cannot accept the information at this time
(e.g. STATUS = '0000O‘ in the AHYQ message and
the unit's call queue is full}

or ACKV (QUBL=l) if it does not wish to accept status information

from this calling party

or ACK (QUAL=0) if it has accepted the information in the
AHYQ message.
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14. mm azssaes mocxnungs

This section defines the procedures for short data messages of up to
184 bits of free-format data, transmitted on a control channel. The data

is contained in up to four data codewords, appended to an address codeword
(HEAD) .

A radio unit requests to send a short data message using the RQC
message (see 5.5.3.l.8). The TSC then:

instructs the unit to send the ahort data message
(and extended address information if appropriate)
forwards the message to the called party
indicates the outcome of the transaction to the calling unit.

A radio unit may send a short data message to the Tsc or to a radio unit, a
line unit, a group of units, all units in the system, a PABX extension

{short or extended addressing) or a PSTN number {short-forxnoz: general).

The T50" may also transmit short data messages (addressed to a radio

unit, a group or all units in the system}, originated from the TSC itself
or from a line unit, a PABX extension or the PSTN.

For calls from radio units, the TSC uses the AHYC message to demand:

a. the called address information, for calls to:

— interprefix addresses

(if appropriate: see below)
- general PST}! destinations
- "long" PABX extenaion numbers

2:. the short data message.

If both a. and b. axe needed, the ‘£88 obtains the full information in two

steps, each step using the mic message. The AHYcs are distinguished by
the setting of IDENT1 (to IPFI-XI, PSTNGI or PABXI -for a., or to SDMI for
b.), and so the order in which they are sent is not prescribed.

Note that, when a radio unit sends its short data message, it supplies
the address {Ptefix/ident) of the called party in the data, message header.
Therefore, for an interprefix call, the Tsc need not demand the called
address separately unless it is required for operational convenience.

The format for data within a short data message is not prescribed.

Also, further (system-dependent) specifications may be required to define:

- timings for repeat messages, and/or
- enumeration of data messages

to prevent duplicate messages (when a recipient accepts the repeat of a
message as a new message).

A typical message sequence for a radio unit sending a short data
message to another radio unit is illustrated in the example below.
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ALB‘ ALB AHYC ALE ALE data BLH ACK BCK

(3) (0) (0) (4) (0) {1} (1)

2 4' 6

RQC HEAD data ACK

I I I I x I I I I I I

\ I \ / \__/
irame frame frame

Examgle A message sequence on a control channel for sending a short data

message from one radio unit to another radio unit on the same site.
In.this example,

two appended data codewords.

1.

2.

the data message comprises an address codeword and

ALH : General Aloha invitation (threeeslot frame).

RQC : Random access request to transmit a short data message.
(The request indicates the number of timeslots required
for the data message: in this case, two slots.)

AHYC : short data invitation message
- acknowledges the RQC message
- instructs the calling unit to send the data

message in the next two slots
— inhibits random access in the next slot.

HEAD + data

message to the TSC.
The calling radio unit sends its short data

In this example the
message comprises an address codeword (HEAD)
and two appended data codewords.

HEAD + data :

the called radio unit..
The Tsc forwards the short data message to

ACK .-

The second data codeword contains a flag (BSA)
which is set to ‘O’ to inhibit random access

in the following slot, thus reserving the slot
for a response from the called unit.

Acknowledgement AcK(QUAL=0) from the called radio
unit — data message accepted.

ACK : Acknowledgement ACK(QUAL=0) sent to the calling unit

to indicate that the called unit has accepted the
data message. In this example the TSC immediately

repeats the ACK message, for added reliability.

Page 14-2

ARRIS GROUP, INC., IPR2015-00535, Ex. 1035, p. 205 of 295



14.1 gsc groceduree for short: Data Heasagee

14.1.1 Rgsgonees tg a short addressing RQQ mesaagg

3 radio unit requests to send a shott data message by generating an
RQC message, complying with the random access protocol. on receiving a
short addressing RQC message (with EXT = 1, or with 21:71‘ = O and IDENTI set
to a valid called party ident), the -rsc shall send one of the following
responses :

a. 2\CKI(QUAL-=1), AC1<Q(QU1\L=l), acxx or ACKV, with PFIX/IDENT2 aa the
calling unit's individual address and IDERT1 as the called idem:
(or PABXI for a call to a PABX extension).

13. ACK‘I'(QUAL=D), with PFIXJIDBNTZ as the calling unit's individual
address.

(1. An AHYC message instructing the calling unit to send its data message.

For acceptable delay, see 7.2.4. see also 14.1.4 and 14.1.5.

14.1.2 fiesflnees to an eggended addressing 8% message

A radio unit requests to send a short data message by generating an
RQC message, complying with the random access protocol. on receiving an
extended addressing RQC message (with EXT = O and IDENT1 = IPE’IXI, PSTNGI
or PBBXI), the arse shall send one of the following responses:

a. AcK.I(QU.AL=1}, ACKX or AC‘KV{QUAL=D), with the same prefix and
idente as the R90.

13. An AI-IYC message instructing the calling unit to send the full called
address information.

1:. An AHYC message instructing the calling unit to send its data message.

For acceptable delay, see 7.2.4. See also 14.1.3 to 14.1.5.

14.1.3 Instruction to send eggtended address information

After receiving an extended addressing RQC message, the TSC may demand
the full called address (if appropriate), by sending the AI-{Ye message with:

— the same prefix and idente as the RQC

(i.e. IDENTL set to IPFIXI, PSTNGI or PABXI as appropriate, and
PFIX/IDBNT2 set to the calling unit's address)

- DESC set to indicate the appropriate gateway (see 5.5.3.2.8)
— SLOTS set to correspond to the RQC

(§..e. if IDENTl=PS’l‘biGI and FLAGl=1 then SLOTS=’3.0’ else
SLO’I‘S== ' 01 ’ ) .

The AHYC message instructs the calling unit to send the called party

address information in the following SLOTS a1’ot(s) (see 9.2.-2.1). If the
TSC does not successfully decode the address information, it may repeat the
AHYC message or transmit ACKV/(QUAL=0) to indicate failure of the
transaction.
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‘Note that;.when the radio unit sends its short data message, it
supplies the called address (prefix/ident) in.the data message header.

‘Therefore, for an interprefix call, the TSC'need not demand the called

address separately unless it.ia required for operational convenience.

14.1.4 Instruction to send the short data mess_ e

After receiving an RQc.message, the Tsc may demand the short data
message from the calling radio unit by sending the AHYC message, with:

~ IDENT1 set to SDMI

- PFIX/IDENT2 set to the calling unit's address
- DESC set to 'oo0'

— SLOTS equal to~sLoTs from the Rqc.

The AHYC message instructs the calling unit to send its short data message
in the following_SLOTS slots (see 9.2.2.1}. If the Tsc does not

successfully decode the short data message, it may repeat the AHKC message
or transmit ACXV(QUAL=Q) to indicate failure of the transaction.

Note that AEYC bars random access only in the first following return
slot. When demanding a short data message, the-Tsc shall take appropriate
action to reserve the subsequent return s1ot(s) if they are within a frame
(e.g. by sending the AH! message with both idents set to DUMMYI).

14.1.5 Acknowledgements sent to indicate progress of RQC transaction

The TSC may send acknowledgement messages-to indicate to a calling
radio unit the progress of its short data transaction — for idents, see
5.5.2.1. (For an exténdedzaddressing call, acknowledgements ACKQ,

ACKV(QUAL=1), ACKT(QUAL=0y and ACK1QUAL=O) are not appropriate until the

called address has been obtained. Acknowledgements ACKQ{QUAL=0) and
ACK{QUAL=0) are not appropriate until the short data message has been
obtained.)

ACKI (QUAL=1) Intermediate acknowledgement; more signalling to
follow.

-system is busy. Wait for further signalling.

Called party engaged. Wait for further signalling.
Invalid call e.g. TSC does not support short data

messages, or called party is not
equipped to accept the message.

(QUAL=l) .System or called unit overload; message rejected.
(QUAL=0) called unit not in.radio contact or transaction

abandoned.

(QUAL=1) called party engaged (and TSC will not hold the
request} or called unit does not wish to accept the
message-

Called party's data calls have been diverted.
Transaction has been successfully completed.

ACKQ’(QUAL=O}
mmQ(mmm4)
acxx (QUAL=0)

ACKT (QUAL=Q)
ACK (QUAL=O)

For maximum acceptable delay of repeats of acknowledgements ACKX, ACKV,
ACKT and ACK, see time~out TB in 14.2.4.
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144,6 availa_hil2_.'tg check ‘on called radio unit

Before transmitting a short data message to a radio unit, -the rsc may

ohsck that the unit is in radio contact {and suitably equipped). It uses
the A!!! "message, "with:

bit POINT set to '0'

bit CHECK set’ to '0'
bit ‘D set to '1'
bit 2 set to ‘O’

hit ‘AD set to ‘O’

PFIX/IDENTJ. as the called unit's address
IDENI2 set to $13141.

‘the am’ message demands a response in the following slot from the called
unit.(see.9.2.2,2B).

The TSC may indicate the result of the availability check to a calling

radio unit by sending appropriate acknowledgemenfis) (see 14.1.5).

4.1.‘? Informin called art

The TSC transmits a short data message to a radio unit, a group or all

units in the system by sending the BSA!) message on a control channel (see

5.6.2) . The data -message may have originated from the TSC itself, or from
a radio unit (using RQC etc.), a line unit, a PABX extension or the PSTN.

The HEAD address codeword indicates the number of appended data
codewords {up to four), and contains two 20~bit addresses: the called
address and calling address {or gateway). The user data is contained in

the data codewords. ’For an individually addressed short data message sent
within a frame, the T30 shall set the R52: flag in the last data codeword
(or in the "filler" data codeword) to ’O‘, to inhibit random access in the
next slot.

For an individually addressed short data message, the HEAD message
demands a response from the called unit {see 14.3.1.1). If the response is
ACI((QUAL=D), ACKX oz: ACi(V(QLIAL=l), the '15:: may send appropriate
aoknowledgementfs) to a calling radio unit (see 14.1.5}. If the TSC does
not successfully decode a response, or if the response is ACKB(QUAL-=1), it
may repeat the REA}: message. If the called unit cannot be contacted, the
‘ISO may indicate the failure to the calling unit by sending ACK%I(gUAL=0).

For a short: data message addressed to a group {or syst-.em—wide}, the
called units do not respond; the TSC may repeat the data message, to
increase the probability of successful receipt. After transmitting the

short data message, the ‘list: may send aCK(QUAL=O) to a calling radio unit.

14 . 1 . 8 abort ing the transaction

A calling radio unit may abort: its short data transaction by
generating an RQX message (see 5.5.3.1.3), complying with the random access
protocol. On receiving an RQX message aborting a short data transaction,
the TSC shall send a response: ACK(QUAL=l) with the same prefix and idents
as the RQX.
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14.1.9 TSC time-out

The TSC may operate a time-out on the maximum time for which it holds
asehort data message {for example, waiting for the called party :6 be
free).

The TSC may instruct a calling radio unit to restart its waiting time:
T3 or TW, by sending the'ABE message with.bit POINT set to '1';.see 9.1.1.7

and 9.2,2.3. If a time TJ or TW} minus the tolerance an the radio unit‘s
timer, elapses since the last message it received for a short data

transaction {from the calling unit), the TSC shall not send any further
signalling for the transaction. see also 14.2.6.
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14.2 Procedures for: Radio Unite Sending Bhort Data Heaaagga

A radio unit shall make only one can attempt at a time (except in
emergency); while attempting access :32: waiting for a- terminating‘ (Le. end-
o’£—trensection') acknowledgement to a short data message request, the unit
shall not request another non-emergency call of any type (unlesa the user

first abort.-.5 the original transaction).

14.2.1 Reggeet for a short data transaction

A redio,,un5;-t requests to transmit a. short data message by sending an
1396 message on a control channel, complying with the random access-ptotecol
(see 7.3). The fields in the RQC meaeage shall be set appropriately (see
5.5.3_.1.8) ; however, note particularly that:

a. Field snows specifies the number of timeslota required for the
data message (minimum two slots, maximum three slots).

13. An extended addressing request is indicated by setting IDENT1 in the
R90 message to the agpropriate gateway (viz. IPFIXI, PSTNGI or PABXI).

The unit shall attempt access until it receives a valid response (see
14.2.2/3), or until its user aborte the transaction (see 14.2.7), or until
the access attempt fails (Le. the unit has sent the maximum number of
transmissions NR and received no response, or its access time-out ‘I'C- has
expired {see 7.3.8)). In the case of access failure, if the unit has not

sent a request, it shall return to the idle state (and may indicate the
failure to the user); otherwise, it shall wait for further signalling for
the transaction - see 14.2.4 to 14.2.6.

14.2.2 Valid resgnses to a short addressing R99

For a short addressing 9.90, the calling unit shall accept the
following messages as a response to its RQC and send no more requests:

a. AcKI(QUI&L=l), Ac1<Q(QuAL=1), ACKX or ACKV, with PFIJ(/IDBNT2 as its

individual address and IDENEL as“ the called idem: {er PABXI for a PABK
Call)»

b. ACKT{QUAL=0) with PFIX/IDENT2 as its individual address.

c. AHXC, with DFIX/IDENT2 as its individual address and IDENTl as SDHI.

For other actions on receiving these messages, see 14.2.4 and 9.2.2.1.

1.4.2.3 Valid reeggnsee to an extended addggasing RQC

For an extended addressing RQC, the calling unit shall accept the
following messages as a response to its RQC and send no more requests:

a. ACKI(QUAL=1), ACKX or ACKv(QUAL=O), with the same prefix and idents as
the RQC.

AHYC, with the same prefix and identa as the RQC.

ct. AHYC, with PFIX/IDENT2 as its individual address and IDENT1 as SDMI.

For other actions on receiving these messages, see 14.2.4 and 9.2.2.1.
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14.2.4 Acknowledgement received

If a radio unit attempting access or waiting for further signalling
for a short data transaction receives an appropriate acknowledgement then

it shall, take action as indicated‘ below. gacxq, Acxv(QuA1.=-1),. ACKG.‘-(.QUAL=O)
and ACK(QUAL=0) are not appropriate until the called address information
has been sent — in the RQC, as extended address information or in the short

data message. ACKQ(QUAL=O) and ACK(QUAL=0) are not appropriate until the
short data message has been sent.) For idents, see 5.5.2.1.

ACKI (QUAL=1) Intermediate acknowledgement; more signalling to
follow.

system is busy. Wait for further signalling.
called party engaged. Wait for further signalling.
Invalid call; message rejected.
system or-called unit overload: message rejected.
Called unit not in radio contact or transaction
abandoned.

Called party engaged (and Tsc will not hold the
request) or called unit does not wish to accept the
message.

called party's data calls have been diverted.
Transaction has been successfully completed.

Ammggmmmg

ACKQ (QUAL=l)
ACKX (QUAL=G)
ACKJC (QunL=1)
ACKV (QUAL=O y

ACKV (QUAL=1)

ACKT (QUAL=O)

ACK (Qum;.=o')

If ACKI(QUAL=1) or ACKQ is received, the unit shall wait for further
signalling and may indicate to the user the progress of the transaction.

If ACKX or ACKV is receivedg the unit shall return to the idle state

and may indicate to the user the reason for the failure of the transaction;

it is recommended that receipt of ACKx(QUAL=G) be indicated in a distinct
manner.

If a complete ACKT(QUAL=O) message is received, the unit shall either:

return to the idle state (and may indicate to the user that the called
party's data calls have been diverted), or
attempt a new short data transaction to the diversion address

given in the ACKT message.

If an incomplete AcKT(QUAL=0) message is received, then:

i) If the unit does not require the diversion address, it shall
return to the idle state (and may give an indication to the user).

ii) If the unit does require the diversion address then:
- if still attempting access for the transaction, it shall

ignore the message and continue to attempt access;
otherwise it shall wait for a repeat ACKT, returning to the idle
state if a time TB elapses (in which case, it may indicate the
failure to the uger).

If ACK(QUAL=O) is received, the unit shall return to the idle state
and may indicate to the user that the transaction has been successfully
completed i.e. that:

— for an individual call, the called unit has accepted the short

data message; (note that this does not imply user acceptance);
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- for a group {or systern~wide) call, the short data message has
been sent to the group. -

After receiving .ACKX} ACXV or Mix for the transaction, the unit shall
not request another non—emsrgenc_~y' cal-1 o£..any type to the -same -called idem:
(or gateway) for at least a time '23. After recs-iving ACKT for the
transac‘t:‘.on, the unit shall not request another no'n—-ernergancy call -of any
type for at least a time T8.

14.2.5 Sending the short gata message

The calling unit shall transmit its short data message (a HERD address
codeword and appended data oodenordgs) - see 5.5.2) on receipt of an
appropriate AHYC from the TSC; see section 9.2.2.1.

141 . 2 . 6 ’1‘ime—out aft-gr waiting

:4. calling radio unit waiting for further signalling for a. short data
transaction ‘shall return to the idle state if a time ‘N {for a data message
addressecl to the T543) or Tw (for other destinations} has elapsed since the
last signalling message it sent for the transaction, viz.

RQC, requesting the transaction (see 14.2.1}
oz: SAMIS, providing extended address information for the call (see

9.2.2.1)

or EEAD, containing the short data message {see 14.2.5 and 9.2.2.1)
or AC.1<(QUAL=O) , sent in response to an AHY message with bit POINT = 1

and IDENTI as the called idem: or gateway {see 9.2.2.3).

It may also indicate to the user that the outcome of the transaction is
unknown.

14 . 2 . 7 Abort ing the transaction

A radio unit may short 21 short data transaction (after sending an RQC

and while still waiting to receive -ACKX, ACKV, ACKT 01: ACK) by transmitting
an abort transaction request RQX (see 5.S.3.1.3;, complying with the random
access p2:otoco.l. It shall attempt access until one of the following
occurs:

It receives ACK(QUAL=1) with the same pyefix and idents as the RQX.
In this case, it may indicate to the user that the outcome of the
transaction is unknown.

It: receives ACK(QUA'I.=0}, ACKX. ACKV or ACK'.r-(QUPxL“-=0) for the
transaction it is attempting to abort. fee also 14.2.4.

It has sent the maximum number of transmissions an and tsceived no

response, or its access time-out TC has expired (see 7.3.8). In ‘this

case, it shall return to waiting for signalling for the short data
transaction (see 14.2.4 to 14.2.6}.

In cases a. and b., the unit shall return to the idle state.
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Procedures for All Radio Units on a control channel

The procedures in this section shall be obeyed by all radio units that

are equipped to recognise a-received HEAD address codeword. (The
requirement to recognise HEAD will be system-dependent.)

14.3.1 Receiving short data message {HEAD}

14.3.1.1 Individuallg addressed HE3D'message

If.a radio unit on a control channel receives a HAD message with

PFIXI/IDENT1 matching its individual address then it shall respond with the
appropriate acknowledgement (see below), with.PEIx/IDENT1 as its individual
address and IDENT2 set to IDENT2 from the HEAD. The HEAD address codeword

contains a field (LEN) which indicates the number of appended data
codewords; the unit shall respond in the slot following the last data
codeword. For timing. see 6.2.1.3.

a. lfi the unit is not equipped to accept the data message then it shall
send BCKX (QUAL=O).

Otherwise, the unit shall send one of the following acknowledgements:

ACKB (QUAL=1) if not all the appended data codewords were
decodeable and-the unit requires the message
.to be retransmitted

or ACKX (QUAL=l) if it cannot accept the message at this time
(e.g. its data store is full)

or ACKV (QUAL=1) if it does not wish to accept a data message
from this calling party

or ACK (QUAL=o) if it has accepted the data'message.

14.3.1.2 HEAD message addressed to a groug

If a radio unit on a control channel receives a HEAD message with
PFIX2/IDENT2 not matching its individual address, and

PFIX1/IDENTI matching one of its group addresses Eor this system or

IDENT1 set to the system~wide allacall ident ALLI,

then it may accept the information contained in the HEAD address codeword
and the appended data codewords, but shall transmit no response.
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15. Di § fiTION PROCEDURES

This section defines data interrogation procedures, which allow the
925:: to demand that an addressed radio unit transmita a data message of a

prescribed type. This demand is an interrogation by the TSC, not part of

the signalling for a call requested by the radio unit. It may be sent on
either a control channel or -an allocated traffic channel.

The Tsc interrogates the radio unit by sending message A1-IYC, Mode 2
(see 5..S..3.2.8). In this message, PFIX/IDBNT1 is set to the radio unit's
individual address and IDENT2 is the idem: of the interrogator (a non-

radio-unit ident) . The type of data to be transmitted by the radio unit is
indicated by the descriptor field E1380 and the non-radio-unit ident.

The TSC does not acknowledge receipt of the radio unit's data message
{though it may take appropriate action as a result of the received data) .

Currently, for data interrogation, only one value of the data message
descriptor field DESC has been assigned. This value is used for
implementing serial number checks: the TSC may at any time, on a control
channel or traffic channel, instruct a radio unit to send its 38-bit serial
number. comparison of the received serial number with the expected value

(held in store at the Tsc) will assist in the detection of fraudulent
users.
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15x1 Data Interrggation.Procedures gar Tsc

1541-1 -Data.interro ation on.a control channel

The TSC may demand that a radio unit on a control channel transmits a

data message-sf a prescribed type, by sending the AHYC message with:

PFIX/IDENTI set to the individual address of the radio unit

IDENT2 set to the ident of the interrogate:
(for example; for a serial.number check, IDENT2 = TSCI)

DESC set.to indicate the type at data message required;-see 5.S.3.2.8
(for example, for a serial number check, DESC = '0O0')

SLOTS set appropriately; see 5.5.3.2»B

(for example, for a serial number check} SLOTS : 'O1'}.

The BHYC message-instructs the addressed radio unit to-transmit a data

message in thesfollowing SLOTS slot(s) (see-15.2.1}. If the TSC does not

successfully decfide a reply, it may repeat the AHYC message when
convenient. (The TSC does not.acknowledge'receipt of the data message).

Note that AHXC bars random access only in the first following return
slot- when demanding a multi—codeword data message; the TSC shall take
appropriate action to reserve the subsequent,return-slot(s) if they are
within a frame (e.g. by sending the AHY message with both idents set to
DUMMYI).

l5.l.g Data interrogation on a traffic channel

The Tsc may demand that a radio unit on an allocated traffic channel
transmits a data message of a prescribed type, by sending the AHYC message
with:

- PFIX/IDENT1 set to the individual address of the radio unit
— IDENT2 set to the ident of the interrogate:

- DESC set to indicate the type of data message required; see S.5.3.2.8
— SLOTS set appropriately; see 5.5.3.2.8. '

The AHYC message instructs the addressed radio-unit to transmit a data

message (see 15.2.2). If the TSC does not successfully decode a reply, it
may repeat the AHYC message.
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15.2 ~ Procedures for 3;; Radio Units

The prcceduree in this section shall be obeyed by all radix: units that
are eqxiipped ta recognise a received node 2 Marc message. {The requirement

to recognise AHYC-, _}4Iode 2 will he system-dependent.)

15.2.1 -Data interrogation megsage (EC, Mode 25
on a. control channel

If a. radio unit‘ an a control channel receives an 3326 message with
PFIX/IDENT1 matching its individual address then it shall either send a

data message in the 't’o_llowi~ng SLOTS 31ot(a), or transmit AcI<x(QI}M‘.=0), as
indicated below. i‘or timing, see section 6.2.1.3. 4

If

IDENT2 is set to TSCI
and DESC is set 1:6 ‘G00’

and SIIOTS is set to ‘.01’

and the unit is equipped to transmit its serial number on interrogation

then it shall transmit its serial number, conforming to the -codeword format
defined in section 5.6.1.2.2 (SAMIS, Mode 2, DESC-='O00'). (The form of the
serial number is system—~c1ependent.)

Otherwise

The unit shall transmit ACKx(_QUAL=0), with the same prefix and idents as
the AI-IYC.

15.2.2 Data interrogation message MHYC, node 2)
on an allocated traffic channel

If a radio unit on a traffic channel receives an AH‘-10 message with
PFIX/IDBNT1 matching its individual address then it shall either send a
data mesaage or transmit AcI<‘X(QU.AL=0}, as indicated below. For timing, see
section 6.2.2.2.

If

IDENT2 is set to TSCI
and DESC is set: to ‘U00’
and SLOTS is set: to '01‘

and -the unit is equipped to transmit its serial number on interrogation

then it shall transmit its serial number, conforming to the cedeword format
defined in section 5.6.1.23 {SAM‘IS, Mode 2, DESC='O0O’).

Otherwise

The unit shali transmit ACKX(QU.=xL=O}, with the same prefix and idente as
the AHXC.
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hDDI‘1‘IO!mI. SHORT DATA . 01138 8. . S383

Additional short data procedures are not included in this issue.
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1: STANDARD gym pnoceuunas

17.0 gntroduction

This section defines the procedures for setting up data calls and then

transmitting Tmessages (see 2) in a- standard manner on a standard data
traffic channel (the data. channel). A base station may include several data
channels.

Data may he transferred between the following patties:

radio unit
radio unit
radio unit

Tsc, line unit, radio unit or group

all standard data equipped {SDE) units in system
'P_ABx extension (short or long extension‘ number)

radio unit PSTN destination (prearranged or general)
radio unit Public Data Network (PDN) subscriber
wsc radio uni.t,. group or all SDE units in system
line unit ' radio unit, group or all SDE units in system
PABX extn. radio *u'm’.t, group or all SEE units in system
PSTN #;_ez:m5.-nal—> radio unit, group or all SDE unite in system
PDN user ---> radio unit, group or all SDE unite in system

Set-up of a new data call is initiated by the R913 request transmitted
on either the control or data channel. For this and other purposes the data

channel has random access frames interspersed with the user data being
conveyed.

The data channel provides a link between the TSC and radio unit for
the purposes of a data. call. For an individual link with the Tso, errors on

the data channel are corrected as necessary by automatic request for

repetition (AE9) before the data is passed on to any other data link or
equipment, i..e. operation is "store and forward". The Tsc may limit the
time for which it will store a call if it finds difficulty in forwarding
it. For a call between radio units at least two links are necessary.

one data channel at -a base station may he shared at one time by up to
1023 links, several of which may be concurrently active, although the mean

data transfer rate experienced by each active radio unit is liable to
reduce as the total activity increases. The ‘ISO is the master station and
controls all transmissions on the data channel so as to avoid any

simultaneous transmissions (except random access ones) from radio units on
the return channel.

Page 1761
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17;Orl Facilities offered by the Standard Data Procedures

Facilities offered by these procedures are:

radio units operate in a half~duplex mode with bidirectional Tmessage
transmission facility,

for group calls the data in the link from the mac to the group is not
corrected by automatic-request for repetition'hut may be repeated up
to a prearranged number of times to increase the probability of
successful reception by all group members,

a data call may be conducted with an individual-radio unit or

transmitted to a group of radio units, and_in the latter-case
responses may be obtained either by separate polling of each-radio

unit in the group or by inviting random access from group members,

the calling party may request that a call shall be directed to any
one of 8 sub—addresses (PORTa), e.g..to call a particular receiving
terminal configuration,

an end—to~end high accuracy data transfer (HADT) mode may be invoked,

a calling radio unit may request priority for resources for a data
call,

a calling radio unit may make a request for an interactive data

exchange with the called party so that the TSC will test whether a
suitable radio channel is available and the called party-is.ready to
exchange data,

urgent calls may be requested,

a suitably equipped radio unit may engage in more than one data call
concurrently,

any called party can be informed of the identity of the calling
party,

the calling party is given a reason for any call set~up failure,

a data call may consist of a single Tmessage (see NOTE 1), or may
include a response or a number of data interchanges with pauses
between the various Tmessages,

each link provided via a data channel is bit~transparent (see NOTE
2);

the standard data signalling rate is 1200-bit/s, with provision for a
customised rate (see NOTE 3), and
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radié units may be transferred individually or in groupa from ane
data channel tab another so that relief data channels may be created
and broughii into“ use when a ‘data ‘traffic overlaad occurs and can be
taken out of use when the overload subsides. A130 5. radio unit an a
data channel may be transferred collectively to another: data channei.

NOTE 1. No specific "mail-box" facility is listed but all the
ingredients necessary to provide that facility are available.

fisers concerned about unauthorised recepticn may wish to take
advantage of this facility by encrypting their data.

The individual links of a can may transmit at different rates
because of the storage provided by the TSC. No customised rate
is prescribed by this standard.
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17-0.2 Guide)to some Key Protocol Asgects

l7.0.2-1 Data channel Addressing

on the-data channel it would.be wasteful of time always to use address
codewords including the full identity of both the sender and recipient of a
‘transmission dataitem. Moreover, if two.radio units are involved they each
have their own link with the TSC(s), and these links often act at different

times because of the store and forward nature of the facility- Wherefoxe on
the data channel, instead of Prefixes and Identities, each radio unit uses
a-10-bit transaction number termed a “TRANS” which identifies that link

during that call and is assigned by the TSC in a "Go—to-TRANS" (GTT)
message sent during the call eet~up phase. The TRANS validity ceases when
the link closes, and the TRANS value may then be reused for a new link. A

dummy TRANS value 'O000O00O0G’ is reserved for use in messages whenever no
allocated value is agptopriate.

Apart from the use of TRANS. the use of certain addresswords

containing a PPIX and IDENT(s) also is valid on a data channel in
appropriate circumstances.

17.0.2.2 Data channel fotmat

All messages on the data channel conform to the traffic channel format

described in section 3. On the forward channel preamble and SYNT are found
in the last half of a Data Channel System Codeword (DCsC§, equivalent to

the CCSC of a control channel but with SYNC replaced by SYNT,-see 5.1.

The standard allows for two possible transmission rates, viz l20O

bit/s and a customised one. only one rate is used on any one channel. All
stations must be able to utilize the 1200 bit/5 rate, but use of the

nustomised_nne,is-no;iooali.AHra1linn,nr-individually;cefit 8 radio u
SCEULEES

RQD or 1 -, 2 peciries
in the . . .: -- ‘ »~ specifv

' 2.: 13,353

list of codewords on
a random access Era

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 223 of 295



the WAIT parameter is replaced by .a 3-bit frame count parameter, WP.
If a random access attempt has not been acknowledged before I-IF frames
have been received then the access attempt may be regeated,

in the Aloha function there is a frame length (slots) field ND which
has 5 bits to give a wide range of frame lengths.

a 10-bit TRANS field replaces the PFIX and IDENT fields found in

frame marking codewords, and

there is no equivalent of the modifier 1»! field in frame marking
codewords (a TRANS value of '0O0OD0OOO0' permits any radio unit to
attempt access, otherwise only the radio unit(s) assigned to the
specified TRANS can attempt access).

17.0.2.3 Access on the data channel

Random access opportunities are provided on the data channel for radio
units to make various data service requests. A frame marking function
states the number of slots in an access frame, and radio unite attempt
access by transmitting a one-codeword message in a random slot within that
frame. At 1200 bit./5 each slot consists of two codewords, but slots at the
customised rate may differ. The access frame has a maximum length of 31
slots. The frame marking function occupies half a codeword, the other half
often being used for an acknowledgement.

Three types of frame marking function are provided, viz:

— DAL, a general Aloha,

- DALG, which limits requests to urgent calls or those for repeat of a
group message, and

- DALN, which invites any requests except those for a repeat of a
non—urgent group Tmessage.

Five types of request may he sent by radio unite, viz:

— RQD to request a data call (which may be a concurrent call}. (RQD with
urgency bit E set to '1' ie sent in any random access frame)

- DRUGI to request resumption of data transmission or receytion in a given

TRPJKS after a period of inactivity,‘

— DRQG to request repeat of the whole of a group Tmessage,

— DRQZ to request transmission of expedited data, and

- DRQX to request that a TRANS be closed. If the TRANS value in DRQX is
the dummy, 'OOOO00()000' , then it requests that all TRANS assigned to that
radio unit be closed.

Permitted responses to these requests are detailed in 17.2.2.

A parameter, NOR, limits the number of random access tries in any one
access attempt, and a time-out, TDC, limits the duration of a random access
attempt. These parameters are pre—set. If either is exceeded then the
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random access attempt is abandoned.

The AHYD message contains bit E to signal an urgent call. as well as

the-AHYD message, the TSC may send other data ahoy type messages to
addressed radio units, viz:

— DAHY to check whether a particular TRANS is still active,

— 'DAHYZ to inform a radio unit of expedited data, e.g. to reset the link
to a known state, and

— DAHYX to demand that a specific (or all) TRANS are closed.

17.0.2.4 Gall Set—uQ

The call set~up procedures are similar whether initiated on the
control or data channel.

To make a.data call the radio unit transmits an RQD message. This
includes PFIX and IDENT information and the called PORT, priority or

urgency required, whether r.ea1«-time data exchange with the recipient is
required, whether high accuracy data txansfer (HADT) is required, and

whether the customised transmission rate can be used. The TSC grants the
Request by sending a GTT message which includes the calling identity, the
designation of the data channel to be used, the TRANS to be used for that

call (or TRANS can be allocated on the §ata.channe1), and the designated
link transmission rate.

To call a radio unit(s) the TSC sends an AHED (POINT=O) message
containing calling and called identities, whether HADT will be used, and
the called PORT, In an individual call, if the radio unit can satisfy the
call requirements it acknowledges this with a message which includes an
indication of whether the customised rate can be used. A GTT message from
the TSC, including the called identity, channel number, TRANS for that link
(usually), and transmission rate, then instructs the radio unit to go to
the data channel.

A call to or from a prearranged destination on any network can be set

up using a special Ident, e.g. NETSIj or one of the spare Ident's. Calls to

general PSTN and PABX destinations require extended addressing which is
achieved in the normal manner. General calls to or from a PDN destination

use the gateway "DNI", and then are switched to the data channel so that
the addressing can be completed in gateway dependent format.

For a group call no response is made to the AHYD message. The group
link then is announced by a GTT message. Usually the group transmission
rate is prearranged. Any unit which cannot cope with the announced
transmission rate or HADT, or accept the PORT ignores that message (but
radio units may use a fall-back PORT). Although no reply to the Tmessage is
possible within the call, a radio unit may note the caller's address in the
AHYD, and, after the call, if it wishes to respond it sets up (e.g. on the
data channel) a new call to the noted originator's address. The amount of
data which can be conveyed in one group call is limited to a maximum of
11994 bits.
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12.0.2.5 The A352 scheme and related matters

Apart from the above, as well as the forward error correction
po‘ae§.bi.'_-1~5.~ti.eu offered by each codeword, an ARQ scheme‘ is included in links
with individual radio units. The descrlpt-ions given in this subsection
apply only to individual links. '

ARQ is not provided for a transmission to a group but, by
prearrangexnent, the message may be transmitted automatically more than
once, and individual radio units can request a repeat.

on any link no dataitem may contain more user data than that found in
the address word plus 62 data codewords. ‘messages needing more than this
are sent by dividing them into a number of dataitems. The maximum number of

data codewords. in any dataitem is controlled by the receiving station (or
the 1380 tax: a first dataitem), -and in no case exceeds 62. Initially‘ a
dataitem is eent in one user data message but a fragment of a dataltem can
also constitute a user rlata message.

Ifhe number of data codewords in any user data message is stated in a

mace field in its address codeword (srra, see 5.8.12), and the position of
the last bit of user data in the final codeword is given in the LASTBIT
field of sum. In a dataitem, -user data starts in the 10-bit USER DATE

field of SITE and continues with 4'] hits of user data in every appended
data codeword until the final codeword in the dataitem. In the user data

field of that codeword (including SITE if it has no appended data codeword)
the end of the user data is followed by a '1' to confirm the end of the
user data. Any space left in the field is filled with ‘D's {unless HADT is
used, see below) . If it happens that the last user data bit occupies the
final bit in the user data field of a codeword the end of user data is

still confirmed, which gives rise to an appended data codeword containing a
'1: and as ‘(T3 in its information field.

If HADT is invoked, the last :15 information bits in the message are a

checkeum on the data in the dataitem, and may replace 15 filler ’D‘s. See
l7.2.3.1.4.2.

In response to a faulty user data message the receiver may send a
selective acknowledgement (SACK) to request retransmission of a fragment of
a dataitem. Alternatively the receiver may request complete retransmission
of the dateitem by sending a negative acknowledgement WACK) .

If HAD’: is invoked, when an apparently entire dataltem has been
received the checksum is used to decide whether the dataltem is incorrect,

and if so a NACK message is sent.

when the entire dataitem has been correctly received, a positive
acknowledgement (PACK) is sent. only then may the next dataltem be embarked
upon. PACK and NECK only differ in 1 bit, and are known collectively as
DACK.

as a precaution against lost or duplicated messages every header and
acknowledgement contain the TRANS and a 1-bit dataitem number (ITENUM). The
dataitem number remains constant for one dataitem and any repeat fragments
but differs between any two adjacent dataitems.

DACK occupies only about half a codeword (a submessage) and the
remaining submessage is used for data channel access (see 17.0.2.3 and
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17.0.2.6). In contrast a SACK message includes one assigned EFLAG'hit.fot

every.dataword in the dataitem. An assigned EFLAG whiéh israet to '1‘
indiéatee that the relevant data codeword must be repeated} The=leading
EFLAG represents the.leadinq data codeword in the dataitem, and-so on (see

5.8011 for-rules governing the use of the EFLAGS' field).

In-order to mark'the last assigned data codeword in the SACK message

‘the first non-assigned EFLAG is set to '1' and any remaining nan-assigned
EFLAGS are:set to '0'. There are 23:EFLAGs in the SACK-addzesewdrd. If the
dataitem has more than 22 datawords the SACK has an appended data codeword

with a 40~hit EELAG field, as confirmed by an address codeword flag "AD"-
"Security of the EFLKG information is enhanced by a 4-bit ‘ONES’ field in
each SACK-codeword. The value of ONES is set to the modulo-L6 number of

EFLAGS set to 1 in that codeword.

In response to a-SACK message containing assigned EFLAGS which are set
to '1' the data transmitter sends a fragment of the dataitem which consists

-o£.a new header and only the.repeated relevant data codewords in the same

-order-as in the dataitem. A radio unit sends this response immediately (see
'Eigure 17.1 below). For procedures for the data sending station (Dss) see
17.2.3.1.

FIGURE 17.1 use of‘ EFLAGS in Selective -Re at of a user data messa e

EEEEEE
‘lb Data codeword use? data message. sent
by 058. {Oat-aitem)

4 data codewords fail (3,4,9 and 11)

yam:-3%%"sar»~e -

I 0011000010 1000001000000 PARITY

' [__ EFLAGS__J EFLAGS

‘ ’ 1. Data codeword repeat message (Fragment)

Tn-:4 failures (1. and 9).

Selective Acknowtedgement from DRS.

End of EFLAGSS marker

SAC
(not toxscale)

TYPE _ sekective Acknoutedgement from DRS.
0001000010 0000001000000 PARITY

‘ [__ EFLAGS;_J _EFLAGS

Two Data codeword repeat message (Fragment)-. Na failures.

End of EFLAGSS marker

Message received by DRS. Na failures.W

After sending a user data message, if, within a set time limit, the
sender does not recognize an acknowledgement then it may infer that either
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the recipient failed to decode the SITE (and hence any appended datawords)
or that an acknowledgement was sent but not decoded. If only the N,

addreeaword of a two-word SACK is decoded than clearly the user data
message was received but the SACK‘ cannot be acted upon. The acknoeledgement

loss situation can be rectified by repeating the message, but this is
wasteful if the message is a long one and only acknowledgement information
has been lost. To redone waste a Repeat Last Acknowledgement (RLA) message
ie specified so that a sending station can demand acknowledgement
repetition instead of sending a message repetition. The sending station
acts upon the information in the repeated acknowledgement.

An acknowledgement from a radio unit follows substantially immediately
after the end of the message transmitted by the Tsc but the acknowledgement
sent by the Isa in response to a message from a radio unit may be delayed
by up to a pre-set: time limit after the end of the message. If tlie time

limit: is exceeded the radio unit may use random access to send a query to
the Case.

1'? . 0 - 2 . 6 Data Traffic and Flow control

The Tsc cont-role all data traffic on the data channel either by using

a G0 submessage to grant a dataitem transmission to the addressed radio
unit or by using an aloha marker submessage to give a random access
opportunity to radio units (see 5.8.2). A radio unit may indicate to the
T30 in a Go eubmessage "the length -of the next dataitem it proposes to send.
The Tsc may grant a shorter dataitem length.

A field found both in SITE and DACK is "TNITEL" which informs the

receiver of the proposed number of data codewords (O to 62) in the next.
dataitem. The G0 submeeeage (sent by a data receiving station) includes a
6-bit field, RNITEL, which defines the maximum number of data codewords
that can he accepted in the next user data message.

Flow control at a link level is achieved by using the TNITEL and
RNITEL fields. A data sending station must not send more data than is
acceptable to the receiving station, as exgressed in RNITEL. The TNITEL
value found in SIT!-I is advisory so that the receiver can check that it has
sufficient storage.

when transmitted in a DACK eubmessage, if TNITEL has any value except
the null value, '1l1111’, that means the the acknowledging station intends
or wishes to send user data, and hence bidirectional transmission is

implied. If sent by a radio unit, THITEL «: '11l1l1‘ can be acted upon by
the TSC to invite user data. For example, bidirectional data flow in a
TRANS may occur in the following recurrent order:

DRCK+TNITEL+GO
DACK+TNITEL+G0

F’w‘d Chan DACK+'1‘NI'I'EL+GO Message
Re: ‘ n " fiessage
etc.

A radio unit which finds it necessary to stop data reception
completely for some time may cease to he offered more data by the T50. In

that Case, when it is ready the radio unit may request resumption of data
flow by using a random access opportunity.
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17.0.2.7 a£:sE"r

The RESET function is employed by a receiving or sending station or by
the T50 to reset the data.to a known state. The RESET operated by the end

users is usually combined with synchronisation points-so that after a RESET
operation data communication can restart from a known synchronisation mark.
The synchronisation marking techniques of the network service user are not
specified in this standard. Generally this involves more than one link but

of course comprises a single link if the radio unit and Tsc happen to be-
the two end parties,

The RESET operation discards all that data transmitted before
initiation of the RESET but not yet delivered to the network service user.

If the Tsc receives the RESET message {which may be sent in a random
access frame or in.p1ace of an acknowledgement or instead of invited data)
it firstly acknowledges the message and also transmits RESET to the other
correspondent at the earliest opportunity, e.g. before sending a ‘G0'
message or other which would permit the correspondent to send or repeat

data. It necessary the Tsc repeats the RESET until it is acknowledged by

‘the radio unit. The TSC sends no more data to the originator of the RESET
until this acknowledgement has been received.

A data receiving or sending radio unit which receives a RESET message
firstly removes all.data from its receiving'and sending buffers and

acknowledges the (received) RESET and then sends a RESET to (its) data
terminal equipment (DTE) and waits for DTE acknowledgement before resuming
any data sending or receiving.

17.0.2.8 Demarcation of a Tmessage

A "MORE" bit is found in each SITE, "MORE" is used to indicate the

conclusion of each Tmessage. It is the duty of each node in the

communication chain to interpret the "MORE" bit in this protocol or its
equivalent in any other protocol and pass its meaning on to the dependant
link in the appropriate format and position within the data stream.

17-0.2.9 Closing a TRANS and Moving to another channel

A TRANS may be closed either by TSC demand (which may or may not also
demand an acknowledgement) or by radio unit request or by expiry-of the
radio unit inactivity timer TDX or TON for an individual or group call
respectively. When ell TRANS of a radio unit have been closed-it returns to
the control channel.

If a TSC finds it desirable to move a radio unit to another data

channel, e.g. because the data channel it is on has become overloaded, it
may do so without breaking down a data call. To do this the TSC first
demands closure of any calls concurrent with the one to be preserved. Then,
at a time when neither radio unit nor TSC are attempting to send a message

it sends the radio unit a GTT message including a new channel and a new
TRANS. The radio unit moves to the new channel and notes that the new TRANS

replaces the preserved one for the continued-call.

The TSC may simultaneously move all the radio units to a new data
channel by addressing them with the ALLI ident.
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17.1 Procedures for Sett‘n U Si: ndard Dat calls

This section contains the procedures for setting up standard data call

links "on either a control ‘channel or a data channel. The procedures cover

the fzallowing as_p'ect5:-

3) Lin}: with calling party

call request procedures for standard data calls
instruction to send extended address information

call cancellation while waiting for a call
establishment of calling -party data link‘

with called party

ava'ilabi1ity/rate check. on called radio units
establishment of called yarty data link.

"standard data calls from radio units are requested using the Standard
Data Communication Request Message 119!) (see 5.7.1). For an emergency
standard data call, bit E in the RQD is set to '1'.

The IRQD message contains all the information necessary to request a
c:om'mon—pre£ix call, a system-wide call or a call to a {rearranged PSTN or
PDN destination.

For an interprefix call, a general call to the PSTN or a call to any PABX
extension, the call details cannot be accommodated in a single address

codeword. For these calls. the R90 message requests entry into the
extended addressing mode; the radio unit sets IDENT1 in the RQD to the

appropriate gateway ident (viz. IPFIXI, DNI, PSTNGI or PABXI), and the Isa
than demands the full called party information using the AHYC message.

Usually, it the TSC has a direct entry paint to a data netwcxck then for a
general. call to a data network destination, the radio unit sets IDEN';'l in

the RQD message to DNI. After setting up the link, the radio unit: is
invited to supply the full destinatien address on the data channel using
network layer procedures. Alternatively a zadio unit may Contact a distant
data network entry point via the PSTN o: a ‘EABX, and when that Contact has
been established the full destination address is provided an the data
channel as de5cx:i.bed above.

Note that extended addressing procedures are used for requeating a
standard data call to any PABX extension {with either a long or short
extension number). The unit sets IDBNT1 in the RQD message to PABXI, and

then sends the PABX address infozmation in response to an -AH‘.-JC message with
IDEN'x’l set to PABXI and DESC: set to 'O1D‘. The unit sets bit SP in the

SAMIS message to indicate whether it is sending BCD digits or a 13-bit
extension number {plus 2-bit exchange -number). see 5.5.3-.2.B and
5.6.1.2.2.

Radio units requesting a ‘general’ PSTN call use the gateway ident, PSTNGI.
In this case, units are requested to provide the full dialling information
for the PSTN destination using extended addressing procedures. The I-‘AD
field in the RQD message performs the same function as FLAGI in an RQC
message.

Page 17-11

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 230 of 295



The call set—up procedures are Outlined in section 17.Q.2;;and
typical message sequences for establishing standard data links are
illustrated in the example below. The call shown is a ccmmon-prefix

anofi—emergency call between.two radio units, both of which are—currently
tuned to conttolchannels. In this example, the calling unit is queued (to
wait for a data channel or for the called party in an inte:active.ca1l3 —
:otherwise the TSG could have sent the Go To Transaction message.directLy.

1 slot
<——~>

I 1% E 3% % 1 4 i 5
TSC to nus : ALI-I : ALH Vzacxg : : ALI-I : Gm‘ : GTT :

%(3)%(0){ '2 %(3)% E 3

I I 2} E 3 5 3 3 R
RUB to 1T5’C # # RQD } i 5 { ‘u 1 5I I I i I I I I II I I I I I I J )

\ . , 1 \ /
firame frame

Example 1A A message sequence on a control channel for a calling
radio unit requesting a common-prefix standard data call.

1. ALB : General Aloha invitation (three—slot frame).

2. RQD : Random access request for a Standard Data
call.

3. ACKQ : The TSC acknowledges the RQD message,
informing the calling unit that the call has been
queued.

4. GTT : Go To Transaction message instructing the calling
unit to switch to a designated data channel for the
transaction. In this example, the GTT message is
repeated, for added reliability.

(Note that the GTT message cannot mark an Aloha frame, but does
not withdraw slots from an ongoing frame.)
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31
TSC to Russ

R08 to TSC

Example 18 A message sequence on a control channel for a
called radio unit in a common-prefix standard data
call .

Availabilityfrate check message sent to called
unit. Demands a response from the called unit.

Acknowledgment that the radio unit is available
and indicates whether" it can operate at: the
customised rate.

Go To Transaction message instructing the called
unit to switch to a designated data channel for the
transaction. In this example, the GT? message is
repeated, for added reliability.

As shown in the example, data links are established using the Go To

Transaction message GTT. Note that the GTT message instructs cmly one
radio unit or group. GTT messages are sent independently to establish
links, for a particular cell, between:

a) calling radio unit and T50,
13) T80 and called radii; unit. (or group), as required. Note

these GT1‘ messages may be sent on different sites;

they may designate different data channels;

the specifieé transmission rates may be different;

there is no relationship between the transaction
numbers (which will be different if both parties are directed
to use the same data channel}.
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Also, since all data is transferred via the TSC, it may not be
necessary for the two parties to be on their data channels at the same

time.'Bit INTER in RQD indicates-whether the calling party-requires that

the called party should be available to receive the'data immediately
(enahling.a call where the patties appear to have interactive contact,
achieved via the TS€'s store-and-forward mechanism).

In the example, both radio units started the exchange tuned to control

channels. More generally:

a) The call request (and following message sequence) may be sent on
either a control or data channel, as appropriate.

h) The message seqpehce with the called party may take place on either a
control or data channel, depending on where the called party is
currently tuned.

The.message sequences are similar whether they take place on a
control or data channel. Where there are differences (for example, in the
random access method) these are indicated in the procedures,

Note that high accuracy data transfer (HADT) may be invoked by setting

the-HADT bit of an RQD or AHYD message to '1'. when HAD? is used in a call}
it shall be applied to all links within the call which conform.to this
standard and, in an individual call, to both possible user data
transmission directions. Parts of the call chain which do not conform to

this standard are assumed here to be of adequate data transfer accuracy and
are excluded from the rules laid down here. It is the user's

responsibility to assure himself of the data transfer accuracy of these
non-MPT 1327 parts of the chain.

17.1.1 TSC Procedures for Setting UQ Standard Data Calls

This section describes facilities available for use by the TSC.
However, note that the TSC is allowed a great deal of flexibility and it
need not implement all these facilities.

Section 17.1.1.1 defines the basic procedures for setting up
non—emergency standard data.call links. Section 17.1.1.2 defines the
procedures for emergency standard data calls.
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— SLOTS set.to correspond to the request as follows:

Fox an interprefix or PABX call, SLOTS "o1' or
For a general PSTN call, SLOTS — '01‘ or '10‘

(The FAD field in the RQD message indicates if the number of dialled
digits exceeds 9).

The AHYC message instructs the calling radio unit to send the called
party address information in the following SLOTS slot(s) (see l7.1.2.1.5}.
If the Tsc does not aucceasfully decode the address information, it may
repeat the ABYC message or transmit ACKV{QUAL=0) to indicate failure of the
call.

After decoding the full address information successfully, the TSC may
send appropriate acknowledgements to the calling unit {see 17.1.l.1.4).

Note that AHYC bars random access only in the first following return

slot. For SLOTS e '01‘, this is sufficient for the radio unitP9 response;

however, for SLOTS = '10’, the Tsc shall take appropriate action to reserve
the second return slot if it is within a random access frame (e.g. by
sending the AH! message with both idents set to DUHMYI in the slot
following the AHYC).

17.1.1.l-4 Acknowledgements sent to indicate grogxess of a
call aet-up attempt

The TSC may send acknowledgement messages at appropriate times to
indicate to a calling radio unit the progress of its standard data call.
For idents, see 5.5.2.1. (For extended addressing calls, only ACKI(QUAL=l),
ACKV(QUAL=0) and ACKX are appropriate until the full address information

has been obtained.) Note that the criteria for setting the maximum delay of
repeats of acknowledgements ACKX, ACKV and ACKT should take account of

time~out TDB (described in l7.1.2.1.4).

The Tsc may send AcKI(QUAL=l) or BCKQ to indicate to a calling radio
unit the progress of the signalling for its data call;

ACKI (QUAL=1) — Intermediate acknowledgement; more signalling to
follow.

ACKQ (QUAL=Q) — All data channels are busy. Wait for fuzther
signalling.

RCKQ (QUAL=1) — Called party is engaged {and calling party requires
interactive contact). Wait for further signalling.

It may send ACKX or ACKV to indicate to the calling unit that its data

call request will not be complied with:

ACKX {QUAL=O) — Invalid call e.g. TSC or called party does not
support standard data at least from this caller, or
the radio unit is blacklisted, or called address is
unobtainable.
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A_c1<x_ (QUP;I.=_l) - System overload, ‘or for I_1‘_1'1‘ER='l' the called pfarty
is engaged o_jz;- will not interact at this time and

the 'r's'c has not queued the call; request, rejected.

Called unit not in radio contact or call set—up
abandoned.

ACXV (QUnL=’0) -

ACKV (QUAL=-1) - Call "not queued because the called party is unable
to receive a call with the required facilities,

e.g. the called radio unit does not support HADEI‘ or
interaction or cannot accept the requested PORT.

If the ‘ISO has previously -"accepted a diversion" request RQT requesting
that this type of call be redirected to another party, then it shall send
AcK'l'(QUAL=0) with PFIX;/IDE_N'I.'2 as the calling unit's individual address and:

a. IDENTl as the diversion ident, or

b. IDEN'J.‘l as a gateway (viz. IPEIXI. PSTNGI, or" PABXI); in this case,
the diversion address follows in concatenated data codeword(s); aee
5.5.2.1-.

(On receiving ACKT, the radio unit will either return to the idle

state or re-attempt: access by calling the diversion address - see
1‘I.1.2.l.4.}

l7.l.l.1.5 Call cancellation by calling gartx

A calling radio unit may cancel a requested standard data call by

generating an RQX message (-see 5.5.3.l.3), complying with the appropriate
random access protocol. on receiving an RQX message cancelling a standard
data call, the TSC shall send a response: ACK(QUAL=l), with the same prefix
and idente ae the RQX.

1'1 . 1. 1. 1. 6 Queue time—out

The TSC may order its queue of standard data calla (non-priority and
priority, between any parties) in any way acceptable to the system
operator.

The TSC may operate a time—out on the maximum time for which it queues
a standard data call. see also 17.1.2.1/7.

The TSC may 3.n'etru.ct a calling radio unit: to restart its. waiting
timer, by sending, the Mir message with bit POINT set to '1'. If a time
TW_,(c:ontrol channel) or T1)?! (data channel), minus" the tolerance on the

radio unit-.’e timer, elapses since" the last call set—up message it received
for a standard data call (from the calling unit), the TSC shall not send on
this channel any further call set-up messages to the calling unit for this
call. (It may send AHYX to inform a called radio unit that the call will
not "take place - see 17.l.l.l.9.)

Page 17—17

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 236 of 295



17.1.l.l.7 Establiahin a data Link with'a caL1in

A calling radio unit's request message indicates whether it is able to
operate at the customised transmission rate. If the customised rate is not
acceptab1e.to both the-calling unit and.the Tsc, then the wsc shall default

to the standard rate. The Tsc shall not specify a rate which is different
from one in current use on the allocated channel.

For an interactive call, the T56 may establish the data link.with the

calling party only when it has ascertained that the called party or network
gateway can accept the call (see 17.1.1.1.8 for checking call acceptance by
a radio unit).

The TSC sends the Go To Transaction message GTT (on the channel on
which the RQD was received). The Tsc may repeat the GTT command.

The QTT message specifies:

i) The data channel number for the transaction.

For a call set—np GTT sent on a data channel, this shall he the number of

that same data channel. {Whereas the TSC procedures for in—call transfer
are specified in section 17.2.5.1.)

ii) The transmission rate to be used.

For a call set-up GTT sent on data channel, this
rate currently used on that channel.

shall specify the

iii) A transaction number TRANS fior use on that data channel.

For GTT sent on a control channel, the TSC may set TRANS to a dummy

value 'OOOOOOOOO0'. In this case, it shall send further GTT message(s) on
the specified data channel to designate a valid transaction number. The
calling party will wait for a time TDG for a data channel GT1‘ - see
l7.1.2.3.4c. Accordingly, it is recommended that the TSC sends any data
channel GTTs for the call within a period TDG (minus the tolerance on the
radio unit’s timer) following the first control channel GTT.

when establishing a data link with a calling radio unit, the Tsc shall
set bit 0/8 in the GTT message to '1‘.

l7.1.l.1.B Availabilit rate check on individuall called radio unit

A TSC which wishes to set up a standard data call to a radio unit
shall. before establishing the called party link, check whether the called
unit can accept the call.

The TSC checks availability of a called radio unit for standard data,
and asks whether the unit can accept the customised transmission rate, by

sending the AHYD message. This message may be sent on either a control
channel or data channel as appropriate. In the AHYD message:

~ INTER indicates whether interactive contact is required,

- bit 2 indicates whether the call is urgent,
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PORT ‘is the called port,

1=m-x/ IDENT1 is the called 'u_n_it"s individual address,

IDENT2 is the calling idem: or s'h_o,rt—-form ident appropriate to

the calling terminal or gateway, and

HADT is set as appropriate.

If IDENT2 = IPFIXI, the msc may «append a. data codeword containing the
calling unit's address; if so, it shall set bit: AD in the Amen to '1'.

‘ The AHYD message demands a response from the called ‘unit (see
17.1.2.3.1 or 'l‘I.l.2.4.3). If the response is ADKX or ACKV{QUAL=l), the T150
may send appropriate acknowledgementm) to a calling radio unit {if the

calling unit is still in the state of waiting for call set—up signalling
for. this call). If the T56 does not successfully decode a response, or if
the response is ACKB(QUAL=1) , it -may repeat the AHYD message. If the called
unit cannot be contacted, the TSC may indicate the failure to a waiting
calling unit by sending ACXV(QUh1.=0).

Acknowledgement ACK(QUAL=D) contains a bit, MODEM, which indicates
whether the customised transmission rate is acceptable to the unit (see
5.5.2.2}.

17.1._1.1.9 Informing called pagtg of call cancellation

If an individual call is cancelled then the arse may inform a called
radio unit by sending the AHYX message with PFIX/IDENT1 as the called
unit's address and IDENT2 as the calling idem: or gateway. The TSC may
repeat the AHKX message if it is not acknowledged by an ACK(QUAL=l) message
from the called unit (see 17.1.2.3.2 or l7.l.2.4.4).

l7.1.l.l.lO Sending AHYD to a groug or BLLI

After receiving a request for a standard data call to a group (or to
all units in the system), the TSC may send the AI-IYD message to announce:

whether it is an emergency call (hit 13),

the called PORT,

the calling or short-form ident or gateway (IDENT2), and

whether HEDT will be used.

For a request for a group call with INTER set to '1', or if PORT
information is needed by called radio units, use of this message is
recommended.

The AI-IYD message may he sent on either a control channel or data

channel as appropriate. It may be repeated.

For an interprefix call, the TSC may append a data codeword containing
the calling unit‘s address; if so. it shall set: bit AD in the M-{YD to '1'.
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on receipt of the AHYD message, group members do not respond-but may
wait for a time TA (on a control channel) or TDA (on a data channel} for
the corresponding GTT message (see 1?.1.2.3.3 or 17.l.2.4.5). Accordingly,
it is recommended that, on this channel:

a) The Tsc sends any GTT messages for the call within a P.er“i°€1 573’/T93
(less the tolerance on the radio unit's timer) following the first
transmitted AHYD message.

b) The TSC does not send any GTT messages for a different call to the

same group address within a period TA/TDA (plus tolerance) following
the last AHYD for this call. (Note that some radio units may miss
the GTT messages for this call.)

l7.l.1.l.1l .Est blishin data link with called “art  

The TSC establishes a data call link with a called radio unit or group

by sending the Go To Transaction message GTT with bit O/R set to *0‘. It
may repeat the GTT command.

The GT? message specifies:

i) The data channel number for the transaction.

For a call set—up GTT sent on a data channel, this shall be the
number of that same data channel.

ii) The transmission rate to be used.

For a call set-up GTT sent on a data channel, this shall specify the
rate currently used on that channel.

For GTT sent on a control channel to a group, the method for the T56

to choose an appropriate transmission rate is system—dependent.

iii) A transaction number TRANS for use on the data channel.

For GTT sent on a control channel, the TSC may set TRANS to a dummy

value 'O0OOOOOOD0'. In this case, it shall send further GTT message(s) on
_the specified data channel to designate a valid transaction number. Called
party(ies) will wait for a time TDG for a data channel GTT (or for an AHYD

for another call) — see 17.1.2.3.4c; Accordingly, it is recommended that
the TSC sends any data channel GTTS for the call within a period TOG (minus
tolerance} following the first control channel GTT: and does not send any

data channel GTT messages for a different call to the same group address

within a period TDG (plus tolerance) following the last control channel
GTT .
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;jZ.1.1.2 TSC iétocednres for setting 111; Emergency standard Datacall Links

7. .-1- .1 Res cause to an emer en standard data :3 est

A radio unit requests an emergency standard data call by generating an
RQD(E==1) message, on a control channel or data channel, complying with the

appxfopriate normal random access protocol (unless it has other arrangements
with the system) . on receiving an RQD(E-=1) message, the use shall send a
response: ACKE (QUAI.-—-O} with the name prefix and idents as the RQD. For
maximum permissible delay, see 7.2.4 or 17.2.1.1.-4.

AcKE(QUAL-=0) is sent only as a response to an RQE or RQD(E=1) message;
it is an intermediate acknowledgement, indicating that further signalling
wi.J.l follow.

7.1-.1.2.2 Si. nallin for revioua call

After receiving an RQD(E:s1_) message, the TSC shall not send any
further call set-up messages to the calling unit for any previous call
requested by that unit (though, for a traffic channel or standard data
call. it may send AKYX to inform a. called radio unit that the call will not

take place).

17 . 1 . 1 . 2 . 3 obtaining extended addres 9- information

after receiving and responding to an extended addressing RQD(E=l)
message, the Tsc may demand the full called address information from the
calling radio unit by sending the AHYC message (as in l7.l.l.1.3).

17 . 1 . 1 . 2 . 4 Acknowledgements sent to indicate grogress of call

After receiving and xesgonding to an RQD(E:=1) message, the TSC may
send acknowledgements aCKI(QUAI.=1), ACKQ, ACKX, ACKV or ACK'.'-.‘(QUAL=O) to the
waiting calling unit to indicate the progress of the call (as in
17.1.1.1.4).

.1’7.l.1.2.5 Call cancellgtion by nailing gartg

A calling radio unit may send an RQX message to cancel its emergency
standard data call. The TSC procedures are as defined in 1?.l.l.1.5.

17. 1.1.2.6 TSC time-out

The TSC may instruct a calling radio unit to restart its waiting timer
by sending the REY message with bit POINT set to '1‘ (and bit E set to
'1’). If a time Tw/TDW, minus the tolerance on the radio unit's timer,

elapses since the last call aet~up message it received for an emergency
data call (from the calling unit), the TSC shall not send on this channel
any further call set-up messages to the calling unit for this call. (It may‘
send AHYX to inform 21 called radio unit that the call will not take place.)
See also 17.l.2.2.6.
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17-1.1.2.7 Availabilit rate check on individdall called radio unit

This check shall be made as specifiied in l7.1.1.1.8.

17.1.1.2.8 .Establishing data links

If all standard data channels (or trensaction.numbers) are fully

occupied then the T80 may terminate another data call prematurely in order
to establish.an emergency call.

The procedures for establishing data Links are as detailed in sections
17.l.l.1.7 and 17.1.l.1—ll.

17.1.2 Radio Unit Procedures for Establishing standard Data
Calls

Section 17.1.2.1 defines the procedures for requesting non-emergency

standard data calls and section 17.1.2.2 defines the-procedures for
emergency standard data.calls. Sections 17.1.2.3 and 17.1.2.4 define
related procedures for all radio units on control and data channels.

17.1.2.1 Procedures for Radio Units Reggesting Standard Data calls

A radio unit shall use short addressing for calls to other radio units

with the same prefix, or, by prearrangegent with the system. to a limited
number of PSTN and PDN destinations. A radio unit also shall use short

addressing for general calls via any PEN gateway offered by the TSC, in
which case the full addressing is then accomplished on the allotted data

channel in the.format appropriate to that gateway.

A radio unit shall make only one call set—up attempt at a time (except
in emergency); while attempting access or waiting for further call set—up
signalling for its standard data call, Unless the user first cancels the
original call the unit shall not request another non-emergency call of any
type.

17.1.2.1.l Reggest for a non~emeroency standard data call

A radio unit requests a non-emergency standard data call by sending an
RQD(E=O) message, on a control channel or data channel, complying with the
appropriate random access protocol (see 7.3 or 17.2.1.2). The fields in the
RQD message shall be set appropriately (see 5.7.1); however, note
particularly that:

a. An extended addressing request is indicated by setting IDENTl in
the RQD message to the appropriate gateway viz. IPFIXI, PSTNGI, and
PRBXI .

Note that:

extended addressing procedures are used for a call to a PABX
extension. ‘Short’ PABX procedures are not supported for standard
data calls, and
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if a PDN entry point is to be reached via an intermediate network
then the appropriate intermediate gateway is set in IDEN'rl and
further addressing is accomplished on the data channel in the format;
appropriate to that gateway.

The Fan field shall be set: to '0' unless the Paax/PSTN
destination address contains more than 9 digits.

Field PORT indicates the required called port.

Bit INTER is set to '1' if the calling party requires interactive
contact with the called party.

Bit LEVEL indlcatea whether the calling party is requesting high

priority for resources. For INTER = '1', this requests high priority
for the complete path to the called party; for INTER = ‘0’, it
requests high priority only for the calling unit's link to the Tsc.

Bit MODEM indicates whether the unit is able to operate at the
customised transmission rate.

9. Bit HAD’! shall be set to "1' if high accuracy data transfer is

thought to be supported by the (PSI: and is required.

The radio unit shall attempt access until:

i) it receives a valid response (see 17.1.2.1.2/3), or

the access attempt fails (Le. the unit has sent the maximum
number of transmissions NR/NDR and received no response. or its
access time-out TC/TDC has expired (see 7.3.8 or 17.2.1.2.'7)}.

In this case:

- If the unit has not sent a request, it shall return to the
state previous to the access attempt {and may indicate the
failure to the service user).

Otherwise, the unit shall wait for further call set-«up

signalling for the call; see l7.1.2.l.4 to 17.l.2.1.7.

17 .1 . 2 . 1 . 2 Valid resggneee to short addressing Rgng£=o)

For a short addressing call, the calling unit shall accept the
following messages as a valid response to its RQD and Band no more
requests:

a. An acknowledgement ACKI(QUAL=l), ACKQ, ACKX or ACKV, with the same
prefix and idents as the R91).

An acknowledgement ACKT(QUAL=0) with PFIX/IDENT2 as its individual
address.
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A so ‘mo {transact-ion message on with 'pFIx/I.oEi~z'1- as ité .i.nd.ividua1

address, bit o/Rseet-to '1', an acceptabie RRTE and, for a regpest on
a data channel, CHAN set to-the number of that-data channel.

For:other.actions on receiving tnese.me9sagee, see sections
l7.1;2.1.4 and l7ula2.1.6, and 17.1.2.3r4.¢: 17.1.2.4.6.

l7.l.2.1.3 valid res nses to extended addressin R D E=O

For an extended addressing call, the calling unit shall accept the

following-messages (with the same prefix and ident9.aa the RQD) as a valid
response to its RQD and send no more requests:

a. An acknowledgement AcKIfQUAL=1), ACKV(QUAL=O) or ACKX.

h. EH20 (i.e.-an instruction to send the full called address
information).

For other actione on receiving these messages, see sections
l7.1.2.1,4 and 17.1.2.1;5.

17.1.2.l.4: Acknowledgement received

If a radio unit attempting access or waiting for further call set—up
signalling_for a standard data call receives an appropriate acknowledgement
then it shall take action as indicated below. (For extended addressing

calla, only ACKI(QUAL=l), AcKV(QUAL=O) and ACKX are approgriate until the
full address information has been sent.) For idents, see 5.5.2.1.

ACKI (QUAL=1) Intermediate acknowledgement; more signalling to
follow.

ACKQ (QUAL=0J All data channels are busy. Wait for further
signalling.

ACKQ (QUAL=1) Called party engaged. wait for further signalling.

ACKX (QUAL=O) Call adjudged to be invalid by TSC or called party;
request rejected.

(QUAL=l)- System overload, or for INTER-='1' the called party
is-engaged or will not interact at this time, and
the TSC has not queued the call; request rejected.

{QUAL=0) Called unit not in radio contact or call set-up
abandoned.

(QUAL=1) Call not queued because the called party is unable
to receive a call with the required facilities,

e.g. the radio unit does not support HADT or
interaction or cannot accept the requested PORT.

ACKT (QUAL=O) Called party‘s calls have been diverted.

If A¢KI(QUAL=l) or ACKQ is received, the unit shall wait for further
signalling and may indicate to the service user the progress of the call.
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If ACRX or .ac&v is received, the unit shall return to the state

previous to the call request and may indicate to the service user the

reason for the failure of the call; it is 1.-eoonmnended that receipt "of
AC‘KVQQU2lL=O),. AGKV(QUAL=1}, &CXX(QUM..=0), and ACKX(QU1‘.L=1) each. be
indicated in its own distinct manner.

If a complete 3\c1<T{Qmu.=o) message is received, the unit shall either:

return to the state previous to the call request (and may indicate
to the service user that the called party's calls have been
diverted), or

wait for a time (T8 on the control channel, TDB on the data channel}
(see below), and -than attempt a new call to the diversion address

given in the ACKT message:

if IDENTZL does not equal IPFIXI or PSTNGI or EABXI, try on
IDENTI;

if IDENT1 = IPFIXI or PSTNGI or: PABXI, try the alternative

called party given in the appended data <:odeword(s}.

Note that ACK'l’(QUAL=0), with IDENT1 = IP‘i‘IxI and an appended data
codeword, indicates either an interprefix diversion address or that the
diversion address is of a different type from the original called address.
Flag G33‘ in the appended data codeword specifies whether the diversion
address is an individual or group address; see 5.5.2.1.

If an incomplete ACKT(QUAL=0) message is received (1.9. if not all the
appended data codewords are decodeable}, then:

i) !f the unit does not require the diversion address, it shall return
to the previous state (and may give an indication to the service
user).

ii) If the unit does require the diversion address then:

if still »attemptlng access for the call, it shall ignore the
message and continue to attempt access;

otherwise it shall wait for a repeat ACKT, returning to the
previous state if a time TB/TDB elapses (in which case, it may
indicate the failure to the service user).

After receiving RCKX or ACKV for the call, the unit shall not request
another non—emergency call of any type to the same called ident (or
gateway) for at least a time TB/TDB. After receiving ACRT for the call, the
unit shall not request another non-emergency call of any type for at least

a time TB/TDB. '
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17-1,2.l.5. Instruction to send address information

A radio unit that is requesting an extended addressing standard data
call on a control channel shall follow the procedure in 9.2-2.1 for sending
the full address information, but with a revised check on the SLOTS field
from the AHXC. The check that "SLOTS ccrresgonds to the request”, for an
extended addressing data call, shall be taken as:

If IDENT1 = PSTNGI and unit's call requires > 9 PSTN digits
then SLOTS = ‘lG'.

If IDENT1 = PSTNGI and unit's call requires < 10 PSTN digits
then SLOTS = ‘D1’ or '10‘.

If IDENT1 not equal to PSTNGI
then SLOTS = '01’.

The procedure for sending extended addressing information for a data
call requested on a data channel is specified in section 17.l.2.4.1.

17.1.2.1.6 Availability check and channel command {or own call

A calling radio unit attempting access or waiting for further call
set—up signalling for a standard data tall shall obey the appropriate
availability check and channel command procedures (see 9.2.2.2 to 9.2.2.5
and l7.l.2.3.l to l7.l.2.3.4, or 17.1.2.4.2 to l7.1.2.4.6).

It shall assume that a GTT message it receives is for its requested
standard data Call if PFIX/IDENT is its individual address, bit O/R is set
to '1‘, RATE is acceptable and, for a GTT on a data channel, CHAN is set to
the number of that data channel. If also TRANS > '00OOOO0GOO' then the unit

shall regard the call link as established and may give an indication to the
service user.

17.l.2.l.7 Time-out after waiting

A calling radio unit waiting for further call set—up signalling on the
channel on which it attempted access for a standard data call shall return
to the previous state if a time TW/TDW has elapsed since the last message
it sent for the call, viz.

RQD, requesting the standard data call (see l7.1.2.l.1)

or SAEIS, providing extended address information for the call {see
17.1.2.1.5}

or ACK(QUAL=0}, sent in response to an AHY message with bit POINT = 1 and

IDENT1 as the called ident or gateway (see 9.2.2.3 or 1?.1.2.4.2).

It may also indicate the failure to the service user.
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17. 1% 2 . 1 . 3 (all cancellation

If the service user wishes to cancel the call, and the unit has not

yet: sent an RQD; then it shall return immediately to the previous state.
Otherwise, if the unit has sent an RQD. it shall attempt to send a call

cancellation request RQX; (see 5'.5.3.1.3), complying with the appropriate
random access protocol. It shall attempt access until one of the following
occurs:

a. It receives. ACK(QUAL=1), with the same prefix and identa as the RQX,
confirming cancellation of the call.

It receives ACKX, ACKV or ACK’.r(QUAL=o) for the call it is attempting
to cancel. See also 17.l.2.l.4.

It receives a GT1‘ message for the call it is attempting to cancel; in
this case, it shall obey the GTT procedure {see 17.1.2.3.4 or
I7.1.2.4.6) , though it may then terminate the transaction.

It has sent. the maximum number of transmissions NR/NDR anal received
no response, or it's access time-out TC/TDC has expired. In this
-case, it shall return to waiting for signalling for the standard data
call (see l7.l.2.1.4 to 170lD~2l1Q7)l

In cases a. and b. , the unit shall return to the previous state.

17.1.2.2 Procedures for Radio Units Regesting Emetgencg Standard Data
Cells

A radio unit shall make only one emergency call Set-up attempt. at a
time. while attempting access or waiting for further’ call set—up
signalling for an emergency request, the unit shall not request another
call of any type {unless the user first cancels the original call). It may
make an emergency call at any other time. For example, it may interrupt a
non—-emergency call sate-up attempt to request an emergency call; in this
case it shall abandon the previous call attempt {without sending Rex).

17.1.2.2.1 Ragga-st for an emergency standard data call

R radio unit requests an emergency standard data call by sending an
RQD(E=l) message on a control channel or data channel. The fields in the

RQD message shall be set appropriately (see 5.7.1). some ’l.'SCs may permit
more than one emergency ranéem access transmission in a frame; however,
unless the radio unit knows the retry rate permitted by the T50, it shall
comply with the appropriate normal random access protocol ~ see 7.3‘ or
17.2.1.2.

The unit shall attempt access until it receives a valid response (see
17.l.2.2.2), or until its use: cancels the call (see 17.1.2.2.7), or until
the access attempt fails (i.e. the unit has sent: the maximum number of
transmissions (ME for the control channel, NDE for the data channel) and

received no response, or its access time-out Tc/TDC has expired). In the
case of access failure, if the unit has not sent a request, it shall return

to the previous state (and may indicate the failure to the service user),-
otherwise, it shall wait: for further call set—up signalling for the call -
see 1'/21.2.2.3 to 17.1.2.2.6.
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l7.1.2.2.2 Resgonses_to RgD{E=l}

The calling unit shall acceyt the following messages (with the same

prefix and idents as the RQD) as a-valid response to its emergency RQD and

send no more reqnests:

a. an acknowledgement ACKE(QUAL=O).

b. An AHYD message with bits POINT and E set to '1'.

It shall then wait for further signalling for the call. see also
section 9.2.2.3 or l7.1.2.4.2.

17.1.2.2.3 Sending extended address information

For an extended addressing-emergency gtandard data call, after
receiving ACKE(QUAL=0) or AHY{PoINT=1,E=l) for its call, the calling unit

shall send the full called address information on receipt of an agpropriate
AHYC; see section 17.1.2.1.5.

Until it receives.ACKE(QUAL=0) or AHY(POINT=l,E=l), the unit shall

respond to Mode 1 AHYC messages with ACKX(QUAL=O).

17.1.2.2.4 Acknowledgements indicating grogress of call

After receiving ACKE(QUAL=0) or AHY(POINT=1,E=l) for its emergency
standard data call, the waiting calling unit shall take appropriate action
on receiving further acknowledgements ~ACKI(QUAL=1), ACKQ, ACKX, ACKV or
AcKT(QUAL=0) - as detailed in section 17.1.2.1.4.

Until it receives ACKE(QUAL=D) or AHY(POINT=l,E=1), the unit shall
ignore other acknowledgements.

If it receives ACKE(QUAL=O) for the call then the unit shall wait for
further signalling.

l7.l.2.2.5 Availability check and channel command for own call

A calling radio unit attempting access or waiting for further call
set—up signalling for an emergency standard data call shall obey the
availability check procedures (see 9.2.2.2 to 9.2.2.4, l7.1.2.3.l and
l7.1.2.3.2, or 17.1.2.4.2 to 17.1.2.4.4).

The unit shall also obey the channel allocation procedures (see

9.2.2.5 and l7.1.2.3.4 or l?.l.2.4.6). Note particularly that:

i) on a control channel:

a. If the unit has not received ACKE(QUAL=O) or AHY(POINT=1,E=l)
for its emergency call, it shall ignore all GTT and GTC
messages.

b. After receiving ACKE(QUAL=O) or AHY(POINT=1,E=l) for its

emergency call, the unit shall obey a GTT or GTC message only
if it is individually addressed by the GTT or GTC.
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ii} on a data channel:

If the unit has not received ACKE{QUAL=O) or AziY(POINT=.1,E=1) for its

emergency call, it shall ignore individually addressed am ‘messages
with bit O/R set to ‘1‘.

See rule 1 of sections 9.2.2.5 and l7.1.2.3.4, or section 17.l.2.é.6b.

After receiving AcKE(QUAL=O) or anY(1>om'r=1.s=1,} for: a short
addressing call or after sending the full address information 30:: an
extended addressing call, the unit shall assume that a GT1‘ message it
receives is for its requested call ii PFIXIIDENT is its individual address,
bit. 0/3 is set to '1', RNBE is acceptable and, for a GT1’ on a data channel,
cam! is set to the number of that data channel. If also TRANS >

‘OO0OOOO0OO' then the unit: shall regard the call link as established and

may give an indication to the service user.

1’7..1.2.2.6 Time-out after waiting

A ‘calling radio unit: waiting for further call set—up signalling on the

channel on which it attempted access for an emergency standard data call
shall return to the previous state if a time TH/TDW has elapsed since the
last message it sent: for the call, viz.

RQD(E=1), requesting the emergency call (see l7.1.2.2.l)
or SAMIS, providing extended address information for the call
or 3xC!K(QUAI.=O), sent in response to an A8’! message with POINT = 1, B = l
and IDE1~I‘1‘l as the called idem: or gateway. It may also indicate the failure
to the service user.

17 . 1 . 2 . 2 I 7 other grocedures

a. A calling radic unit. wai.ti.ng for an emergency etandard data call may
attempt to cancel the call by sending a call cancellaticn request
RQX. The procedures are as defined in 1’3‘.1.2.1.8 for cancelling
norremergency data calls.

The procedures on the data channel are as defined in 17.2.

17.1.2.3 Related Procedures for All Radio Unite cm a
Control Channel

These procedures shall be obeyed by all radio units that are equipped
to send or receive standard data.

A radio unit attempting access or waiting for further signalling for a
call may be sent a data availability check message AHYD or Go To

Transaction message GTT for an incoming call (see l7.l.2.3.1A and
17.1.2.3.4). Note that:

i) The unit can reject an incoming individual standard data call by
sending ACKV(QUAL-=1) in response to the AHEED message.
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ii) A radio unit is required to obey individually addressed GTT messages
and systemvwide calla (except in emergenoY): though it may ignore group
call GTTB. However, if making_a call of its own, the unit is required to
ignore GTT messages for incoming group calls; see l7.1.2.3.4. This rule
applies also to a unit that has.received an AHY or AHYD message for an
incoming individual traffic channel or data call_and responded with
ACK (QUAI.=O) or ACKI (QUAL=O) .

iii) if a unit receives and obeys a GT? message not for its own call, it
returns to its previous state at the end of the incoming call, unless the
time-out (e.g. TW or TDW) on the previous state has expired.

1? 1.2.3.1 Data availabilit rate check on individuall
called radio unit

If a radio unit on a control channel receives an AHYD message with
PFIX/IDENT1 matching its individual address then it shall respond with the
appropriate acknowledgement (see below), with the same prefix and idents as
the AHYD. If hit an = O in the AKYD message, the unit shall respond in the
slot following the AHYD address codeword; if bit AB = 1, a data codeword is

appended (containing the calling address) and the unit shall respond in the
slot following the data codeword. For timing, see 6.2.1.3.

A) Incoming standard data call : IDENT2 not equal to DUMMYI

The unit shall send one of the following acknowledgements:

ACKX (QUAL=O) if it is not equipped to accept standard data calls at
least firom this calling party.

ACKX {QUAL=1) if it cannot accept this standard data call at this
time (e.g. its data store is full or interaction has been requested

but is not immediately possible).

ACKV {QUAL=l) if it does not support one or more of the requested
facilities, i.e. does not support HADT or interaction or cannot
accept the wanted PORT.

ACRE (QUAL=l) if AD = l in the AHYD message but the appended data
codeword was not decodeable and the unit requires the message to be
retransmitted.

ACK (QUAL=O) if it is available for a standard data call of this
type; in this case. the unit shall set bit MODEM to indicate whether
it is able to operate at the customised transmission rate; see
5.5.2.2.

The unit may indicate to its user the caller (by reference to
PPIX/IDENT2 from the AHYD message or PFIX2/IDENT2 from the data codeword)
and whether interaction is required, and whether the incoming call is an
emergency call (by reference to bit E from the AHYD).

Note that, unlike AHY for traffic channel calls, there is no option
for the radio unit to respond to AHYD with an intermediate acknowledgement
ACKI(QUAL=0), followed by use of a called party answer mechanism; the unit
must either accept or reject the data call. (If the data equipment is not
ready immediately, the radio unit could receive and buffer the first data
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transm5.$a:Lon(_a) , and than introduce a pause using the Blow Contra
mechanisms on the data channel.) «'

After receiving an BHYB messa._ge_fo: an incoming individual ‘Standard
data call. and responding with Acx(QUnI.«--O3, the unit shall ignore:

- group call GTC messages as specified in section 9.2.2.5 rule 2 or
3:

- group call GTT messages as specified in section l'i.1.2.3.4 rule 2 or
4:

until either :

a. it -receives a channel command for the incoming data can '{i.e. a GT1‘
message with PFIX/IDEZTI as its individual addzeas, bit OXR set to '0'
and an acceptable RATE), or

b. it assumes that the call will not‘: take place: see 17.l.2.3.2.

If, while waiting for an incoming individual standard" data call, a
radio unit receives a repeat AI-IYD then it shall send the appropriate
acknowledgement; also, for ACX(QUAI.=0}, it shall restart its time:
TR/TBA {see 3.7.1.2.3.2}.

If, while. waiting for an incoming traffic channel call {having Bent
ACK(QUAL=O) or ACKI(QUAL-=0) in response to an AHY message), a radio unit
receives an AHYD for an incoming individual standard data call, the unit
shall abandon the olo call and obey the AHYD; also, if currently attempting
an "off-h.ook" oz: "on-—hock" RQQ transaction for the original call, it shall
abandon the RQQ transaction -' see 13.1.2.

3) “No”-call" test availability check : IDENT2 = DUI-SHYI

The unit may infiicate that it is not suitably equipped by sending
ACKX{QUAL=O). Otherwise it shall send RCK(QUhL=0).

ACKX (QUAL=O) — The unit could not at any time accept a standard
data call with all the specified facilities.

AC}: (QUAL=O) ~ Unit is in radio contact and is suitably equipped
to support the particular parameter settings in the
AHYD. Bit MODEM indicates whether it is able to

operate at the customised transmisaion rate.

l'7.1.2.3.2 Cancelling waiting state of individually called
radio unit

A radio unit that has received an AHID message for an incoming

individual standard data call (see l?.1_.2.3.1A), and responded with
ACK(QUAL-=0), shall assume that the call will not take place if one of the
following occurs:

a. It has not received a GT7.‘ message for the call at a time TA/TDA after
the last ACK(QUAL=O) it sent in response to an AHYD for the call.
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It receives an AHYX message with the same p:efix.and idents as the

BHYD. (The unit shall respond in the next slot with Acx{QUAL=1), as
required by section 9;2.2.4.)

It receives an aHYD message checking its availability for a different
incoming individual standard data call (i.e. bit E and/bx the calling
address andfok the PORT is different from the original AHYD).

It receives an AB! message checking its availability for an incnming
traffic channel call.

The unit may indicate to the service user that the expected data call

will not take place- In cases a. and b., the unit shall note that:

~ rule 2 or 3 of section 9.2.2.5, and

~ rule 2 or é of section 17.l.2.3.4

(reqnirihg the unit to ignore GTC/GTT.mesaages for incoming greup calls) no
longer apply. In case c., the unit shall obey the pracedures in 17.I.2.3.lA

for the new call. In case d., the unit shall obey the procedures in
9.2.2.2A for the new call.

17.l.2.3.3 Receiving AHYD message addressed to a groug or
ALLI

If a radio unit on a control channel receives an AHYD message with

PFIXfIDENTl matching any of its group addresses for this system or

IDENT1 set to the system-wide all~cal1 ident ALLI

then it may accept the call information contained in the AHYD codeword, but
shall transmit no response. The unit may then assume that the next
GTT(O/R=D) message for this respective group or ALLI address received on

this channel within the following time TA/TDA corresponds to the:

i) calling address
(PFIX/IDENT2 or PFIXZ/IDENT2 from an appended data codeword)

ii) E bit

iii) PORT

announced by the AHYD message.
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If the unit has not received» a am-(o/1z=o) message at a time 1‘-A/TDA
after the last received new for the call, or if it receives an A3120
message for di.f»f-e-rent call to. this address, then it may assume that the

expected call will not take Place.

17 . 1. 2 . 3 . 4 Data channel assignment

A radio unit on a control channel shall check all GTT. messages it
receives to see whether the message is addressed to it, that is, whether:

PFIX/IDENT from the GET message matches its individual address or

PFIX/-IDENT matches any of its group. addresses for this system or

IDENT is the system-wide aIl~cal1_ ident ALLI.

If the GTT message is addressed to it, and it is able to receive

standard data at the transmission rate‘ specified by field RATE-, the un-it
shall use the appropriate rule below to decide whether to obey the command":

1. If the unit is making an emergency call (RQE or R'QD(E==1)) and has not
received ACKE(QUAL=0)' or AI-I¥'(E=l) for its call, it shall ignore the
GT!‘ message.

If the unit is waiting for further signalling for its emergency call,
after receiving ACKE(QUAL-=0.-) or AI-i¥(E'=1) for the call, it shall obey
the GT!‘ message if and only if it is individually addressed by the

err (i.e. its individual address is PFIX/IDENT).

2. Otherwise:

If the unit is waiting for an incoming individual emergency call (see
9.2.2.213 and l7.1.2.3.1A], it shall obey the GT1’ message if -and only
if it is individually addressed by the GT1‘.

3. Otherwise:

If the unit is attempting access or waiting for further signalling
for a non~emergency call or transaction, it shall obey the GT1‘.
message if and only if:

it is individually addressed by the GT1‘,

IDENT in set to ALLI and ‘the unit knows that it is not the

calling unit (i.e. it is not making a system-wide standard data
call or has received an AHYD message indicating another caller

— see 17.1.2.3.3).

4. Otherwise:

If the unit is waiting for an incoming non-e,merg,ency individual

traffic channel or data call (see 9.2..2.2A and 17.1.2.3.1A), it shall
obey the GTT message if and only if:

it is individually addressed by the GTT,

IDENT is set to ALLI (unless the unit has received an AHYD

message indicating that it was the calling party in the call).
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Otherwise (i.e. if not waiting for any call or transaction):

The unit shall obey the GT! message, unless:

znENT is set to BLLI and the unit has received an AHYD message
indicating that it was the calling party in the call

PFIX/IDENT is one of the unit's group addresses and the unit
cannot or does not wish to accept this call, for example:

the service user does not wish to receive group calls, or

the unit has received an AHYD message for this group
address indicating that it was the calling party in the
call, or

the unit has received an AHYD message for this group
address indicating an unacceptable calling party or PGRT,
or

the unit has not received an AHYD message for this group
address and it needs the BHYD information for reliable

operation (e.g. some calls to this address are of normal
accuracy whilst others employ HADT).

If the unit is required to obey the GTT command, it shall perform-the
following actions:

a. The unit shall tune to the designated forward channel and shall be
able to receive on the data channel within 35 ms after the end of the

.GTT message.

It shall be prepared to receive signalling at the transmission rate
specified by field RATE in the GTT message.

If bit O/R from the GTT message is set to '1‘, the unit shall note

that it is the calling party. Otherwise it is a called party.

Note that, if the unit is a called party and is waiting for an
incoming standard data call for this address (see 17.i.2.3.l and
l7.l.2.3.3}, then it may take the PORT and the calling address (if

fully supplied) from the AHED message.

The unit shall note PFIX, IDENT and TRANS from-the GTT message.

i) For TRANS > 'O00OOQOOOD', the unit shall expect to receive

signalling on the data channel for this transaction number.

For TRANS = 'OOOO00OO00‘, the unit shall expect to receive a
further GTT message on the data channel to assign a transaction
number for the link. The unit shall assume that the next GTT

message, containing this address, bit 0/3 and bit RATE, and
with CflAN equal to the number of the data channel, received
within the following time TDG, corresponds to this call - see
l7.1.2.4.6a.
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‘C

If a calling unit has not received the expected G'm'{0/R=1)
message on the ‘data channel at a time me after: the control
channel G'.1“1‘, than it shall return to the idle state on the
control channel and may indicate the call failure’ to the
Service user.

If e celled unit has not received the expected cI"r(o/11:0)
message on the datachannel at a ‘time TDG after the control
channel GT1‘, or if it receives-an individually addressed AHYD
message for a different call to ‘this address, then it shall
assume that the expected call will not he received and may give
an indication to the service user;

:3. The unit shall note the channel number ‘of the control channel.

It may also give an indication of the event to the service user.

If the unit does not obey a. GT1‘ message, and the designated data channel is
the control channel on which the message was received, than the unit shall
enter the control channel acquisition procedures.

Related ?rocedures for All Radio Units on a Data
Channel

17.1.2.4

These procedures shall be obeyed gay all radio units which are equipped
to request or receive calls on a data channel. (Other procedures for radio
units on a data channel are included in sections 17.2.)

17 . 1 . 2 . 4 . 1 Instruction to send extended address information

Thifi procedure shall be obeyed by all radio units that are equipped to
request extended addressing etandarddata cells.

If a radio unit on a data channel receives an AHLIC message with
PFIX/IDENTQ matching its individual address then it shall either send
address information or transmit ACKx(QUAL==0), as indicated below. For

timing on a. 1200 bit/3 data channel, see section v6.2.1.3.

If the unit has sent an extended addressing RQD(E:=O) request, or has
received ACRE or AHY(E=l) for an extended addressing RQD(E=l)

and IDENT1 matches IDE:NTl from the request

and DESC is appropriate to IDENTI (see 5.5.34.8}

and SLOTS corresponds to the request

'.e. if IDENTI = PSTNGI and unit's call requires 2» 9 PSTN digits then
SLOTS = '10’

if IDENT1 = PSTNGI and unit's call requires < .10 PSTN digits
then SLOTS = ‘O1’ or ‘lO‘
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if IDENTI is not equal to PSTNGI then SLOTS '01‘)

then it shall transmit the full called address information,

conforming to the codeword formats defined in section 5.6.l.2.2
(SAHIS, Mode 1).

otherwise

the unit shall transmit ACKx(QUAL=0), with the same prefix and idents
as the AHYC.

l7.l.2.4.2 Data availabilit
called radio unit

If a radio unit on a data channel receives an AHYD message with
PFIX/IDENTl matching its individual address then it shall respond with the

appropriate acknowledgement {see below), with the same prefix and idents as
the AHYD. If bit AD = O in the AHYD message, the unit shall respond in the
slot following the AHYD address codeword; if bit AD = 1, a data codeword is

appended (containing the calling address) and the unit shall respond in the
slot following the data codeword. For timing on a 1200 bit/s data channel,
see'6.2.l.3.

A) Incoming standard data call : IDENT2 not equal to DUMMYI

The unit shall send one of the following acknowledgements:

ACKX (QUAL=0) if it is not equipped to accept standard data calls

from this calling party.

ACKX (QUAL=l) if it cannot accept this standard data call at this
time (e.g. it cannot process concurrent calls or its data store is
full or interaction has been requested but is not immediately

possible).

ACKV (QUAL=l) if it does not support one or more of the requested
facilities, i.e. does not support HADT or interaction or cannot
accept the wanted PORT.

ACKB (QUAL=l) if AD 1 in the AHYD message but the appended data
codeword was not decodeable and the unit requires the message to be
retransmitted.

ACK (QUAL=D) if it is available for a standard data call of this

type; i.e. it can support the particular parameter settings of the
AHYD. In this case, the unit shall set bit HODEM to the value

appropriate for that channel; see 5.5.2.2.

The unit may indicate to its user the caller (by reference to
PFIX/IDENT2 from the AHYD message or PFIX2{IDENT2 from the data codeword)
and whether interaction is required, and whether the incoming call is an
emergency call (by reference to bit 2 from the AHYD).

After receiving an AHYD message for an incoming individual standard data
call and responding with ACK(QUAL=O), the unit shall wait for a GTT message
for the call (i,e. a GTT message with PFIX/IDENT as its individual address,
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bit 0/R set to '0', an acceytable RATE and crime set to the number of this
data channel), or until. it assumes that the call will not take place {see
17.1.2.4.4;.

If ,, whilev waiting for gm inceming individual standard data call, a
radio unit receives a repeat ARI!) then it: shall send the appropriate
acknowledgement; also, for ACK(QURL=O), it shall restart its timer
TA/TUB.

3; "NC--call“ ‘test ava11abi:1Lt»y check : IDENT2 = DUMMYI

The unit may indicate that it is not suitably equipped by sending
AcKx(QUAL=O) . Otherwise it shall send ACK(QUAI.=D).

ACKX {QUAL=-'0) ~ The unit could not at any time accept a standard
data. call with the parameter settings of the AHYD.

ACK (gUAL=0) — Unit is in radio Contact and would at times accept
a data call with the parameter settings of the
AHYD.

This availability check does not start or restart any timer.

17. 1.2.4.3 Cancelling waiting ‘state of individually called radio unit

If a radio unit on a data channel receives an AHYX message» with
PFIXIIDENTI matching its individual address then it shall respond in the
next slot with ACK(QUAL=1), with the same prefix and idents as the AHYX.

A radio unit that has xeceived an AHYD message for an incoming

individual standard data call (see 17.1.2.4.2A), and responded with
AcK(QUAL=0), shall assume that the call will mt take place if one of the

following occurs:

a. It has not received a GM‘ message for the call at a time TBA after
the last ACK(QUAL=0;u it sent in response to an AHYD for the call.

It receives an AHYX message with the same prefix and iclente as AHYD.

It receives an M!!!) message checking ite availability for a different
incoming individual etandard data call (:L.e. bit 8 and/or the calling

address and/‘or the P081’ is different from the original BHYD} .

The unit may indicate to the sez:v‘ic‘e user that the expected data call will
not take place. In case (2., the unit shall obey the procedures in
17.1.2.4.2'A for the new call.

17.1.2.4.4 Receiving AHYD message addressed to a groug or
RLLI

If a radio unit on a data channel receives an RHYD message with

PFIX/IDENT1 matching any of its group addresses for this system

or IDENTJ. set to the system—wide all-call idem: ALLI
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then it may accept the call information contained in the AHZD codeword and
indicate it, but.shall transmit no resgonse. The unit may then assume that
the next Grrto/a=o; message, for this group or ALLI address and with CHAN

equal to the number of this data channel, received within the following
time-TDA corresponds tn the:

i) calling address

(PFIX/IDENT2 or PFIX2/IDENT2 from an appended data codeword)

ii) E bit‘

iii) 901::-1*

announced by the AHYD message.

If the-unit has not received a GTT(o/R=O) message at a.time TDA after
the last received AHYD for the call, or if it receives an AHYD message for
a different cell to this address, then it may assume that the expected cali

will not take place.

17.l.2.4.5 Receiving GTT message for same data channel

If a radio unit on a data channel receives a GTT message with channel
number CHAN equal to the number of the data channel then it shall obey the
procedure in this section. The procedure if CHAN.is not equal to the
number of the data channel is specified in_section 17.2+6.2 (In-call
transfer).

A radio unit on a data channel shall check all GTT messages it

receives to see whether the channel number CHAN is equal to the number of
this data channel and whether the message is addressed to it,-that is,
whether:

PFIX/IDENT from the GTT message matches its individual address

or PPIX/IDENT matches any of its group addresses for this system

or IDENT is the system-wide all—call ident ALLI.

If the GTT message is addressed to it, and TRANS >'OODOOO0OOO', and
it is able to receive on this data channel at the specified RATE, then the

unit shall use the appropriate rule below to decide whether to accept the
GTT:

a. If the unit is currently waiting for a transaction number for this
address and bit 0/R, having received a GT? message on a control
channel with TRANS = ‘0OOOOO0O00' {see 17.li2.3.4c.), then it shall

accept the GTT message as applying to that call.

If bit O/R is set to '1’ and PFIXXIDENT from the GTT message matches
its individual address, then:

If the unit is making an emergency call RQD(E=1) and has not

received ACKE(QUAL=D) or AHY(E=l), then it shall ignore the
GTT.

Otherwise, a unit making a data call RQD(E=O/1) shall accept
the GTT message.
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If bit 018 is set to '0' and PEIXJIDENT from the Gm‘ message matches

its individual address, and the unit is waiting for an incoming
individu-a1_ data cell. having received an AHYD message and responded
with ACK(QUB.L=O}, then it shall accept the GT1‘ message.

:3.‘ Otherwise, the unit may accept the G-'1"1‘ message.

If the unit accepts the GM‘ message, it shall perform the following
actions:

5.) It shall be prepared to receive signalling for this transaetion
number.

3.5.) If hit 0/3 from the GIT message is set to '1', the unit shall note

that it iethe calling party. Otherwise it is a called party.

If the unit is 21 called party and is waiting for an incoming standard
data. call for this address (see 17.:1..2.4.3 and l,7.1.2.4.5) then it may take

the PORT and the calling address {if fully supplied) from the AHYD message.

It may also give an indication to the service user.
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17.2 Behaviour on the Data Channel

17.2.0'Genera1

These procedures shall be-obeyed by all-stations on an allocated data
channel. More than one data channel may be operated at a base station and
radio.unite may be transferred between-channels, for example to provide an
even load sharing.

17.2.0.1 Signalling Formats

The signalling format shall conform to sections 3.1 and 3.2 (but see

transmission rate below);

The Data Channel codeword synchronisation sequence shall always be
SENT-

In addition to the 1200 bit/e standard transmission rate a network may

offer or a radio unit may be equipped for a customised rate.

17.2.0.2 General behaviour of a Tsc on a data channel

Every message transmitted.by a TSC shall start with SYNT. Except for
the first message in a transmission, SYNT shall be contained in a DCSC
codeword.

The Tsc shall monitor the return channel and shall be prepared to
receive messages with timing according to 17.2.0.3 below.

Many messages require or invite individual resgopse'transmiseions from

radio unite with timing according to 17.2.0.3. The Tsc shall not transmit
any combination of messages which could result in any of these required
responses coinciding to produce channel interference.

It is not necessary to provide synchronisation between the Control
channel and the Data Channel.

17.2-0.3 General behaviour of a radio unit on a data channel

Whilst on a data channel a radio unit shall not indicate to its user

or any attached equipment any information relating to the address or data
codewords of any message except those pertinent to that radio unit.
However, the radio unit itself may use the information in non-pertinent
address codewords to enhance its performance, e.g. to save energy or
optimise random access.

A radio unit may support more than one concurrent standard data call.

A radio unit shall start a system dependant timer, TDX or TDN, for an
individual or group call respectively, for the TRANS when it receives the
GTT message. Timer TDX shall be restarted whenever the radio unit receives
any message relevant to the TRANS except DAHYX. If timer TDX or TDN expires
the radio unit shall deem the TRANS to be closed.
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If at. any time a radio unit deems that it no longer has any open TRBNS
it shall leave the data channel and return to control channel acquisition
procedures. ‘

A radio unit shall attempt to decode DCSC codewords whilst receiving
on the forward ‘data channel. If a time TDL elapses without being able to
decode any ocsc codeword the radio unit shall assume that it is out of

range and shall enter channel acquisition procedures.

A radio unit shall not transmit on the return channel unless it is

either to -make random access within an appropriate random access frame in
an unwithdrawn slot or is invited to transmit on an individual basis, which

latter opportunity may be specified by either the radio unit’s individual
address or an individual TRANS {see below).

Every message transmitted ‘by a radio unit shall start with SYNAT. Radio

unit transmission timing shall conform either to the requirements of
6.2.1.3 but with timing starting from the and of the last codeword of any

invoking message from the me or to the timing rules specified for the
particular customised transmission rate for that data can (see Appendix
6) .

17.2.1 Random Access Protocol for the Data Channel

A Random Access protocol is used -on the data channel which is based on
that found on the control -channel but differing considerably in detail.

Random access on a data channel is used by radio units to:

query an unexpected delay in user data transfer, or

send expedited data such as RESET, or

close one or all of its TRANS, or

attempt to set up a concurrent call.

17 . 2 . 1 . 1 TSC Random Access Facilities

17 . 2 . 1 . l . 1 Marking Random Access Frames

The TSC shall designate sections of a return data channel as random access
frames, each containing a whole number of timeslots. Every frame is marked
by a codeword which contains an Aloha submessage and an ND parameter
indicating the frame size.

The zero aloha number (ND=O) is a special value indicating "this is not the
beginning of a frame". Filler messages each consisting of a DCSC codeword
and a codeword containing an aloha submeasage with ND-—='O' may be used.
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17.2.1.1.2 Addressing the radio unit gogulation

The TSC may invite random access responses from all radio units, or may

restrict access to a specific individual or group of units using the TRANS
‘parameter in the data~a1oha codeword.

For TRANS='OOOOO0OOD0', there is no restriction, i.e. all radio units may

attempt access subject to the other random access rules specified in this
section. For all other values of TRANS, access is restricted to the one or

-more units corresponding-to that TRANS. This will typically be used for a
group TRANS'to restrict a frame for use by one particular group only; Note

that unlike the control channel random access ‘mechanism, a response is
never demanded, even when an individual TRANS is-specified.

l7.2.1.l.3 Inviting sgecific tgges of random access message

The Tsc may limit random access to particular types of message by means of

specific data—aloha submessages: DAL, DALG, DALN (see 5.8.2.).

l7¢2.1.l.4 TSC resgonses

After receiving a random access message, the TSC shall send a response;

valid responses are specified in the-sections detailing the call
procedures. The response may be sent in the slot following the random
access message or it may be delayed. The TSC shall specify, using the WP
field in.the data—a1oha submsssage, the number of frames that a radio unit
must wait for before attempting a further random access transmission of the
message (see l7.2.1.2.6).

17.2.l.1.5 Withdrawing slots from frames

The TSC shall ensure that slot synohronism is maintained within any
random access frame, e.g. at 1200 bit/s if an AHYD message within the frame
contains an appended data codeword the TSC shall add an appropriate filler
data codeword.

The only invoking messages the Tsc may transmit within the random
access frames are:

DAHYXy DAHYZ, DAHY, AHYD, and AHYC

(Random access is inhibited in the first following return slot after the
messages.)

2 SITE (individual or group) such that the user data message extends at
least to the end of the return channel random access frame.

17.2.1.2 Radio Unit Random Access Protocol

These procedures shall be obeyed by all radio units that are required
to attempt random access on the data channel.

The various criteria given below must all be satisfied before a random
access transmission is made.
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17.2..1.\2.1 Checking for TRANS restriction

11 radio unit ‘is permitted to transmit a non-emergency random access
message only if the related transaction is invited by the "rsc, by means of
the TRANS parameter in the dat:'a—a1oha aubmesaage-. Thus access is permitted
by the radio unit if either

RTRANS = 'OOOO000O0O', or

The specified RTRANS in the data-aloha submesaage matches any
of the radio unit's currently active TRANS’ to be transmitted.

An emergency request, RQD(1?r—-1), can be transmitted regardless of any
TRANS restrictions.

17 . 2 . 1 . 2 . 2 Checking the Aloha function

A r,ad§.o unit shall note the function from each data,-aloha aubmessage

it receives. The requests invited (subject to other restrictions)’ by each
function are as follows:

DAL invites nnox, nnoz, DRUGI, arms, nQn¢E=1), ngncaaoy, RQX

DALG invites DRQG, RQD(E=l)

DAL-N invites DRQX, DRQZ, DRUGI, RQD{E=l), RQD(E=0), RQX

1'7.2.1.2.3 Frames defined by Aloha numbers

The number of slots in a frame is equal to the aloha number within the

frame marking data-aloha submess-age, and can take any value in the range
1-33..

The radio unit shall monitor the forward data channel and shall note which

sections of the return data channel are designated as .random access frames.
The first access slot in a frame starts at the end of a codeword containing

a data aloha submessage with a non-zero aloha number, and respective
coincidence is maintained for subsequent slots.

17.2.1.2.4 Choosing a slot from a new frame

A radio unit that requires to select a slot from a new frame shall wait for
a message marking a frame available for it to use; it shall then choose .3
slot randomly from the specified frame length, using a uniform
distribut-ion. The unit shall transmit its message in the chosen slot,
provided that the slot.

is not withdrawn (see 17.2.1.2.S). For access timing see section 6.2.1.3 or
as specified for the customised rate in use.

A radio unit: shall not ‘chose more than one slot from a frame.
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l7.2.1.2.5 Check for withdrawn slot

Before transmitting its random access message in a chosen slot, except for
case (a) below, a radio unit shall check whether the slot is still
available for random access by attempting to decode the final codeword in
the slot immediately preceding the chosen slot. If any of the following is
received than random access is permitted:

a) reception of a SITH address codeword as the last codeword in any slot
of that frame before the chosen access slot, and

b} any address codeword containing an Aloha number DR, and RIRANS
’OOOO000OD0‘ or any currently active TRANS for this RD, and

the following address codewords:

AHYD or AHYC, either only with An = '1'

(unless the AHXD or BBYC is addressed to the unit)

GTT

Note that, unless covered by rule (a), all received codewords which

are spare, reserved or undecodeable do not permit random access in the next
slot.

17.2.l.2.6 Noting the response delay

A radio unit shall note the delay parameter WF from each data-aloha
submessage it receives.

If a random access attempt has not been acknowledged (see 17.2.2 for
listed acknowledgements) before WP frames have been received, then the
random access attempt may be repeated if the time—out or allowable number
of tries permits.

17.2.1.2.7 Retry decision and time-outs

After sending a random access message, a radio unit shall wait to receive a

response from the TSC. various messages shall be accepted as a valid
response (as specified in the sections detailing the call procedures and
summarised in 17.2.2).

If the radio unit does not receive a response before NF subsequent frames
have been received, it shall assume that the message was unsuccessful.

Then it shall either:

a. abandon its access attempt (see below), or

b. attempt a further random access transmission. However, if the unit

receives a valid response before sending a repeat message, it shall
accept the response and not retransmit.

The radio unit shall abandon its access attempt if it has sent the
maximum permitted number of transmissions, NOR, and received no valid
response.
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The unit shall also operate a time—aut, TDC, on the maximum time it

Bpencia trying to achieve access, and abandon the attempt if this time-out‘
expires.

If the unit's access attempt to close all its TREES failsthen it
shall deem them all to be closed and shall relinquish the data channel and
attempt to return to the contra]. channel. If the unit's access attempt to
pragress or close nne TRANS {see 17.2.1 (a, "b, or c)} tails than it shall
deem the TRANS to be closed. If the attempt to set up a concurrent call
fails then it shall abandon the attempt.

17.2.2. Messages, submeseages, and Reaynses on the data
channel

Data channel procedures are ranked from highest ta lowest as:
a) closure of all or one TRANS,
1:) transfer to another data channel,

cs) transfer of expedited data, and
ti} transfer of user data and can set.-up.

A current procedure of one rank may be interrupteci or aborted by the
TSC or radio unit at any opportunity by using an appropriate message to
enter a procedure of a higher rank.

This subsection lists all the various messages and suhmessages that
can be transmitted on a data channel. together with the appropriate
responses in their ranking order. Descriptions of the messages are found in
section 5, and their uses follow from this. A submessage is preceded by
"(S)".

All random access attempts are subject to the time-outs and re-try

limits given in l?.2.l.2.7.. Additionally some random access attempts are
prohibited before time-outs have expired; and these accesses are marked
n I!
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All meaaages=from the TSC are to individual radio units except those
gpecificéily indicated for groups.

LIST or u3ssBGEs,.sfiaMEssAGEs AND nzsponsas

Message Receiver .Response(3)

CLEAR None, but deem all TRANS closed.

RQD‘ See 17.1
11820 " "

AI-IYC . SAMIS Extended -address message

GTT . No transmitted response. see
17.1 and 17.2.6

DRUGI-{TNITEL < 53) TSC DAHYX, naayz, (syco
nnuei {RNITEL < 53) msc DAHYX, DRHYZ;

DACKD(REASON--.’OO1 ~ ) , sI'1*-H
DRUGI(T‘L =R'L = 63)TSC nanyx, nanyz, None (await developments)
DRQG- TSC IgnOre,.DAHYX (eaoup), sxrn group
DRQZ rsc DAHYX, DACKZ '

DRQX TSC DAcKD(REAsoN='ooG)

pan! RU DRQX, DRQZ(REASON='O0O), DRUGI
nnayz RU DRQX, DACKZ

DAHYX (TRANS > 0) RU DACKD(REASON = 'ooo')

(s.)nAL -RU DRQX, DRQZ, ago, 131196, DRUGI, RLA {L3
(S)DALG RU DRQX, mags, RQD(E='1')
(S)DALN no DRQX, DRQZ, RQD, annex, RLA (L)

(s)ao after (s)DAcx DRQX, DRQZ, DACKD(REBSON = 'oo1'), SITE
(S)GO (no (S)DACK) DRQX, DRQZ, RLA

(S)GO (+ (s)DACK) nnayx, DAHYZ, Dacxncnnnsou = 'oo1'), SITH

SACK nnayx or DRQX, DAHYZ on unqz, sxma

SACK (incomple’t'e_) DAHYX or DRQX, DAHYZ or DRQZ, RLA
RLA nnnyx or DRQX, DAHYZ or DRQZ,

(S)DACK(P/N), and SACK
naayx or-DRQX, DAHYZ or nngz,

(S)DACK(P/N); and SACK
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17.2.3 '1'ranem;._‘esiog_ ang correction of users data

In this eub-section theze are major diiferences between the actions
required of a station sending user data and one receiving it. These
stations are referred to as data sanding and data receiving stations (D88
and Dies) respectively. There are only minor differences between the actions
to be taken by “£803 and radio units. For this reason, except where noted
the procedures described here apply to both Tscs and radio units, although
each email always conform to the appropriate transmission timing
requirements.

Due to the bidirectional ,£aci1i'ties provided by this standard a data
sending station may also be a data receiving station at the same time. Such
a station shall conform to the appropriate procedures according to the
particular direction of data transmission under immediate consideration at
any instant.

All the procedures specified here shall be. understood to refer only to
the one TRANS under: consideration. Every message not hearing that TRANS in

its appropriate fie_ld(s) shall be deemed irrelevant. Every TRANS being
processed by any station shall be treated as a separate entity, and
interleaving of meseages relevant to various radio units and TRANS may take
place. Such interleaving is not mentioned further in this section.

17.2.3.1 Procedures for Data Sending Stations (DES)

17 . 2 . 3 . 1 .0 Tmessagee and dataitems

User data consists of one or more messages. A Tmeseage consists of
one or more dataitems. No dataitem shall contain data from more than one

Tmessage. The last dataitem of one Tmeesage may be adjacent to the first
dataitem of a following Tmessage. See 1‘I.2.3.§.4.1 for use of the MORE bit
for marking the and of a message.

l7.2.3.1.1 -Sending a User Date Message to a Group

A group link may convey only one ‘message in a single dataitem which
may not include more user data (including any HAD’! checksum) than that
which can be accommodated in the user data field of its address codeword

plus NG data codewords, where N6 = 1, 3, 7, 15, 31, 63. 127, or 255 as
prearranged .

within the link the group dataitem may be repeated a prearranged
number of times. It is permitted to transmit other messages between these
dataiteme providing the total time between the GTT message and the end of
the last codeword of the final transmission of the dataitem does not exceed

TDN seconds. For example, a message with DALG eubmeeeage bearing the group
TRANS to mark a random "access frame could be sent after transmission of a

group message. Lack of any random access attempt in that frame might then
be taken by the TSC to mean that no following repeat of the dataitem is
required.
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shall be set to indicate the maximum number of data codewords

proposed fior the next dataitem. Its null ‘value is 'l11111' and
is used if no further dataiizem ia immediately proposed.

I.'As'1‘BI‘1"- shall be set to indicate the codeword hit number, see 11.0.2.5,
of the last bit of user data in the dataitem unless modified -by

the HADT coding rules. see 17.2.3.1.4.2.

In a dataitem (:‘..e. the initial fragment} user data -shall start in the
first bit of the USER DATA fie1d‘.and continue in hit order through this

field and through any appended data codewords until all user data in the
d-ataitem have been included. A further information bit following the last
user data in the dataitem shall be a marker bit, '1'. The marker bit shall

always be provided even if that requires addition of an. extra data
codeword. All remaining bits in the user data field of the last cddeword
shall be 'O‘e unless subsequently altered by HAD’! coding, "see below.

l7.2.3.1.4.2 HADT Coding

The s-rm codeword and the user data in it ie not included in E1393.‘

coding.

If HAD? is invoked then the last 15 bits of appended data in each
dataitern shall consist of a. dataitern checksum of all theother user:

information bits in appended data codewords in the dataitem (see Figure
17.2). The 15 bits of the checksum are calculated as follows:

The information field of each appended data codeword containing user

data or the end of data marker shall ize considered to be the co-efficients
of a polynomial having terms x51 down to x15. This polynomial shall be
divided modu].o—2 by the generating polynomial;

9:15+x"‘+x”-+x‘°+x‘7+x5+x5+x"+x+1.

The co-e£f,ioient.e of the terms xii‘ down to xi} found at the completion of the
division are termed the 31131‘ remainder.

All the HADT x:emainders for the detaitem shall be modulo-2 added to
form a 15-bit dataitem checksum. If bit positions 34-48 in the final user

data codeword are all ‘0’s then the dataitem checksum shall -replace these
'0's; otherwise a further: data codeword shall be appended with bits 1—«33 =
'0' and the dataitem checksum shall occupy the bite 34-418 and 16 shall he
added to the value of the LASTBIT field in SITE. The value in the FRAGL

field of S-ITH shall include the added codeword.

FIG 17.2. SITH ptus la additional Data codewords (ADC)

-—-——— Expanded ADC no.4

SIT)? IWC1 ALICE A1393 1 USER i'lf<TA MAST PAQETY
11110169!-*QG HEW

(Bit no.) 1 2 3331. 48 49 61a

End of User data Harker
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17.2.3.l.5 Actions after sending a Fragment or 3;; Message

within subsection l7.2.3.1.5 and dependant subsections the specified
actions only apply if the Dss decides not to close the TRANS or send
expedited data.

After sending a fragment or a “Repeat Last Acknowledgement" (RLA)
message,

a radio unit shall immediately restart its timer TDH. If no
acknowledgement is received before timer TDH expires and a suitable

random access frame occurs the radio unit may attempt random access
with a RLA message.

if a TSC receives a partial or no acknowledgement from the radio unit

it shall either repeat the fragment or send an RLA message. The TSC
shall only repeat that fragment to which it was expecting an
acknowledgement.

if a radio unit receives no acknowledgement from the TSC but receives

a so submessage it shall send an RLA message,

if a radio unit receives a partial acknowledgement it shall send an
RLA message.

17.2.3.1.5.1 After sending an RLA message

~ if the acknowledgement received is the same as the last complete
acknowledgement received then the Des shall, at the next GO submessage,
repeat the last fragment sent,

~ if the acknowledgement received is appropriate to the last fragment sent
then the use shall act on that acknowledgement according to the rules
specified below.

l7.2.3.1.5.2 After sending a fragment

~ if a D55 receives a MACK submessage in acknowledgement it shall repeat
the whole dataitem when it receives an appropriate G0 submeseage.

~ if the D55 receives a SACK message in acknowledgement it shall send a
fragment consisting of a SITE address codeword and ONLY the data codewords
corresponding to the assigned EFLAGs set to '1' in the SACK message. This

is irrespective of the setting of EELAGs in any previous SACK message
relevant to that dataitem. (If no assigned EFLAGs are set in a SACK message

the DSS shall repeat the whole fragment or send an RLA message). Note that

in a dataitem the user data in the SITE is repeated in all fragments of
that dataitem,

~ if the DSS receives a PACK submeesage, it shall proceed to the next
dazaitem, if any. If it receives a relevant co submessage before it has a

complete Tmessage ready for transmission then it shall transmit a
DACKD(REASON = 'O0l') message.

If a USS sends a fragment with more than 22 included data codewords or

an RLA message after having last sent such a fragment it shall prepare to
receive an acknowledgement with appended codeword.
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17,2.3.2 Procedures for Dagg Receiving Stations (D381

.1'1.»2.3-.2. I "Min 11

A D85‘ shall indicate to the D83 how much data.='i.-t‘. can receive

initially. compliance with a GTT message" is one method of giving this
indication. Otherwise a 1335 shall give the indication in the RNITEI. field
of -a G0 aubmeaeage.

For an individual link a radio unit shall disregard a GT2? message
unless it can receive a message with at least 22 fully used data codewords.
For a group link a radio unit shall disregard 3 GTT message unless it can
receive a message with at least a preset number, N6, of data codewozdmsee
17.2.3.1..l.

17 . 2 . 3.2 . 2 Receiving a Groug Message

A radio unit which receives a SITH codeword of a group message shall

count the number of times that SITH has been received within the group
link, anti shall also attempt to decode the message. If the group message
has been repeated then amalgamation of the various decoding attempts is
permitted. HAD’! decoding shall be. used when appropriate. The radio unit
-shall then decide whether to accept the message, and if so it may consider

the call to be complete and the TRANS to be closed. If it does not accept
the message and time": TDN has not expired and the relevant SITE count is
less than ND»! and an appropriate random access frame is marked then the R0

may attempt random access with the BRQG{TR1%NS=group) message to request a
message repetition. If either time: TDN expires or the SITE count equals
NDN then the RU shall consider the call to be complete and its TRANS
closed.

17 . 2 . 3 . 2 . 3 Decoding an Indiv;dual Fragment

After decoding a SITE address codeword and attempting to decode every
following data codeword in a fragment as determined by the received value
of FRAGL, a DRS in an individual TRANS shall decide whether to send a

higher ranking message or shall choose the appropriate acknowledgement to
send. A radio unit shall also restart its time: TOE:

if the DRS finds any inconsistency in a fragment when compared to
prior states, fragmenta or acknowledgements, e.q. FRAGL exceeding the
previous RNITEL value or an unexpected ITENUH value, etc., according

to the severity or persistence of the condition it may demand closure
of the TERMS or send a RESET request or request repeat of the
dataitem or fragment,

if the DRS decides to ask for the entire dataitem to be repeated it

shall send a NACK submeasage,

if the DRS decides to ask for any selection of data codewords to be
repeated, it shall send a SACK message",

if the HADT mode was invoked by the call set up procedures and the
entire dataitem has been decoded the DRS shall modulo-2 divide the

data in each data codeword by the generator polynomial given in
17.2.3.1 above to yield HADT remainders and shall modulo-2 add these
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HADT remainders together to form a dateitem cheokeum. If this
checkeum does not equal the final 15 data bits of the received
dataitem then the DES shall send a NECK message.

if the HAD? mode‘was invoked and LASTBIT value is larger;than 48 then
the last codewotd contains only HAD? check sum and the user data ends
in the previous codeword at the point of LASTBIT-16 (see
l7.2.3.1.4.2)

if the LASTBIT value is 48 then the last additional data. codeword

does not contain any user data (see 17.2.3.1.4.1).

if the DRS is satisfied that the entire dataitem can be accepted then

it shall send a PACK submessage. The RNITEL field shall be set either
to the value of the TNITEL field in the SITE codeword heading the

accegted dataitem or to a lower value if the DRS is unable to accept
that amount of data.

If the DRS receives an RLR message instead of a fragment then it shall
repeat the last acknowledgement sent.

If a radio unit, after sending a G0 submessage with RNITEL not equal
to 'lll11l', does not receive another relevant message before timer TDE
expires and then a suitable random access frame occurs the radio unit may

attempt random access with a DRUGI message.

The above—mentioned acknowledgements shall conform to the following
rules:

In a message which includes a NECK submessage, the G0 submessage
shall set RTRANS = ATHENS, and RNITEL to the value that was in the G0

submessage which permitted that dataitem.

A SACK message indicates that a selected codeword(s) of the dataitem
is(are) required to be repeated.

{NOTE that security can be improved by ensuring that the number of
EFLAGs set to '1' differs in successive SACK messages relevant to the same

dataitem. Thus the value of FRAGL in the requested fragment can be related

unambiguously to the number of EFLAGS set. This inequality can then be used
-as a further consistency testaj

A PACK submesaage informs the DSS that the dataitem has been
successfully received.

In the HADT mode a DRS shall pass on only the user information to any

other link or equipment.

The G0 submessage which accompanies a ?ACK submessage may be for any
TRANS relevant to the DRS.

[Note that transmission security may be improved if this Go suhmessage
refers to the same TRANS as that in the PACK submessage]

A TSC may combine PACK and a Data Aloha type submessage into a single
message
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17.2 .4 Pgogedurea involving exgedited data

17 . 2 . 4 . 1 D58 procednres E

if a DSS receives exped-ited data from a preceding link or decides of

its own. volition to send expedited data it is preferred that it shall place
that data at the head of any queue of data awaiting transmission.

If a "D35 receives expedited data instead of an acknowledgement to one
cf its fragments "it shall"-pass that data back to any preceding link or

equipment and shall send no more datauntil a further message is received
indicating that transmission -may be resumed.

A TSC may send expedited data at any time. A radio unit mayfieend
expedited data" upon receipt of a G0 submeseage or may send a DRQZ message
in a random access frame.

If -the expedited data is a RESET message then the DSS shall discard
all other data queued for transmission and shall send no more data until
the RESET message has been acknowledged.

17.2.4.2 DRS Eroceduree

If a DRS receives expedited data it shall acknowledge that data. and

also shall pass that data on to any further link or equipment, preferably
ahead of any other data.

A DRS may decide to originate expedited data. -for return to its
corresponding Dss. A TSC may send such expedited data at any time.

A radio unit may send expedited data in place of an acknowledgement
providing that the expedited data message is not longer than the replaced
acknowledgement. Alternatively it may indicate by the TNITEL value in the
GO part of an acknowledgement that it wishes to send data and send the
expedited data when invited by a Go message. Alternatively it may send a
DRQ2. message in a. random access frame.

If the expedited data is a RESET message then the DRS shall discard
any data‘ not yet passed on te a further link or equipment.

17. .5 closin a TRANS

17.2.5.1 TRANS closing procedures for a TSC

By sending a CLEAR message, a TSC may demand that all radio units
close all TRANS and leave the data channel.

A TSC may close a group or iiyazem Wide link TRRRS by sending a may}:
message with IDENT = the group address 01: ALLI, the T.RANS value to be
closed, and RESP = '0‘.

If a TSC receives a DRQX message for an individual TRANS with correct
address then it shall send a I)AcKD(REASON='00O') message as
acknowledgement. If the address is incorrect the TSC may use DAHY to query
either or both the TRANS. and address.
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A TSC may close all TRANS for a particular radio unit by sending a DAHYX
message with PFIX and IDENT equal to the individual address of the radio
unit, I]? set to '0' and the value 'OOOOGOODOO' in the TRARS field.

A msc may close a particular TRANS for a radio unit by sending a DAHYX
message with the TRANS value to be closed and I/T set to '1'.

A Tsc may check whether a rafiio unit is still receiving a particular
TRANS by sending the DAHY message. The acknowledgement to this message is
DRUG! .

If the Tsc receives no relevant messages from a radio unit for at

least TDX then it shall assume that the TRANS is no longer active, and
shall send a DAHYX message to close the TRANS.

A TSC may reuse the TRANS value of a closed TRANS after a period which

accounts for the TRANS timer (TDX_or TDN) of the radio unit(s) involved.

Afiter closing a TRANS a Tsc shall forward any data queued for
transmission to any associated links.

If a TSC receives a DRQX message for a group TRANS it shall ignore it.

17.2.5.2 TRANS closin. rocedures for a raoio unit

If its relevant time: TDX or TDN expires,.a radio unit shall assume
that the TRANS is closed.

By sending a DRQX message in an appropriate random access frame a
radio unit may request, e.g. as a result of user action, that an individual
TRANS be closed.

In response to a G0 submessage or a message headed by SETH a radio
unit may, by sending a DRQX message, request that an individual TRANS be
closed.

If a radio unit receives a CLEAR message, or a DBBXX message with its
individual address and TRANS = ’0OOOOO0OOD', it shall close all its TRA'S

vand leave the channel. In the case of the DAHYX,message with RESP='1', it

shall send a DACKD (REAsOM=‘OOQ‘) acknowledgement-before it leaves the data
channel.

If a radio unit receives a DAHYX message with its individual address
and a relevant TRAHS value it shall note thaf the TRANS is closed. In the

case of the DAHYX message with RESP='1‘, it shall send a DACKD
(REASON=’OOO’) acknowledgement.

If a radio unit receives a DAHYX message with a group or ALLI TRANS
the radio unit shall close the TRANS but not send an acknowledgement.

If a radio unit closes its last remaining TRANS then it shall leave
the channel (after sending any required acknowledgement).
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33.2.6 fiogigg a radio unit in call to anothe;-_ data channel

17.2.6.1 Procedures go; the Tsc

A TSC may "NOT move radio units by using a TRANS allocated to a group
link because of the risk of one or more of the radio units being engaged in
a concurrent call.

17.2,6.1.1 Moving an individual radio unit

A TSC may move an individual radio unit in call to another data
channel if that radio unit has only one individual TRANS. The TSC may close
all but one individual QRANS for that unit to ensure this. If the Tsc is a

D58 it shall accomplish the move after full}; receiving an acknowledgement
for a fragment and before it sends the next fragment.

If the ‘PSC is a DRS it shall accomplish his move after acknowledging a
{good quality) fragment and before it sends a. Go submeesage for another
fragment.

To accomplish an individual move a-. TSC shall send a G3’? message with
the individual address of the radio unit and the new channel designation
and TRANS value to be used in the link and appropriate settings of RNITEL
and TNI-'1-‘EL and values of O/R and ‘RATE fields equal to those used in the
original GIT for that call.

The TSC may check that the channel movement has been successful by
sending a DAI-IX message with the new TRANS value on the new channel.

Data exchange with the radio unit shall resume at the point at which
the channel change occurred.

17.2,6.l.2 Moving ALL radio gnite from one data channel to another

A rcsc may move ALL radio units from one data channel to another. The
TSC shall not attempt to do this unless all demanded or invited responses
on the zreizurn channel have had time to be completed.

To accomplish this move a"£'SC shall send 3 GT1‘ message with IDENT =
ALLI, TRANS = HGOOOOODOOO‘, 0/R=‘D', and MTE as originally given.

17.2.6.2 Radio unit Qrocecluzres

If a radio unit on a data channel receives a Gt1"I."message nominating
another channel and also containing any group address it shall ignore it.

17.2.6.2.1 Pm Individual move

If a radio unit having only one.'1‘RANs receives an individually

addressed GTT message with a new channel and a new TRANS value and all
other parameters in the GT?!‘ message matching those present in the original
individual GT1‘ message it shall move to the new channel and replace the old
TRANS value with the new one. The timers TDX, TDA and TDD shall continue
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without being reset. Data exchange shall be expected to resume at the point
at which the channel change was made.

l7.2.6.2.2 An RLLI move

If a radio unit receives a GTT message with the IDENT = ELLI add TRANS

= '0O0OOOOO00', o/3:0 and RATE as originally given then it shall move te

the designated channel and maintain its TRANS number(s) and ALL other
parametefs and states that existed imediately before the move message.
Data exchange eha11_be expected to resume at the point at which the
channel change was made.
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APPENDIX 1

sggssmzn vnnbns POR..PKRhH.‘B'I.'ERs

Parameters such-as radio unit t1me-outa-and,numbers.of'retries are

regreeented by eymbule-in this standard; for example, the maximum item
duration is referred to as TT. '1.‘-his Appendix contains suggested values for
these parameters. However, note that a radio unit must use the values
required‘ by the system on which. it is curr'ent.'1y operat.ing.

A brief-indication of the usage of each parameter is given, but
readers should refer to the proéedures sections for the precise definitions
of usage. The table beiow lists the sections which refer to each
parameter.

The maximum permissible tolerance for radio units-implementing the
times given is 10 %.

Meaning sgggol suggested Refs.
Value

Number of Disconnect messages sent Nbl 2

by individuallyecalled radio unit.

Number of Disconnect-messages sent

by calling radio unit.

Maximum Number of random access

transmissions of RQE.

Maximum number of traffic channel

transmissions of R95 or RQX.

Number of Pressel on messages

Number of Preesel Off messages

Maximum number of random access

transmissions of RQS, RQD, RQX,
RQT, RQR, RQQ or RQC.

u »

vl‘s.Dt\)t\)l.;-3

mNNmwHNM~- ....._up-4|.-|\,)(‘p NHwMwMmH«- :10~.]|~lP\)I-~>-Io-*HkD\Dm~.J »n—wwmmMN-- ....
..

O"«i—4m;\)u

5-’!-‘Iv-‘P-' as

contd.
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Meaning

Maximum delay of.TSc'e response to an NT
unsolicited message from a radio unit

on a traffic channel. (The response
SYNT begins not later than the start
of bit NT, measured from the end of
the radio unit's message.)

value of WAIT assumed at the start of a NW

session. (WAIT is a number of slots.)

Time—out for called radio unit TA

after receiving AHY.

Time barred from calling same ident TB
after receiving ACK(QUAL=0), ACKK,
ACKV or AGKB(QUAL:0), or any ident
after receiving ACKT(QUAL=O).

Time~out fer requesting radio unit TC
attempting random access.

Time—out for requesting radio unit TI
waiting for further signalling for
an Include call.

Sxflbol Suggested

value

103

60 secands

2 seconds

60 seconds

2 seconds
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Time-out for requesting radio unit
waiting for further signalling for
a control channel transaction with

the T50 (viz. registration, diversion
request, or status message or short
data,message to the rsc).

Radio unit's inactivity'time—out on
a traffic channel.

Maximum interval between periodic

messages (within speech items) at
the start of a session.

Time when radio unit returns to the

control channel acquisition procedures
if no system identity code is decoded.

Maximum item duration.

Time-cut for calling radio unit waiting
for further signalling for a call or
transaction that may require queueing
(for a traffic channel or for a called
party).

20 seconds

seconds

seconds

seconds

seconds

seconds
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10.

11.

.List of Timers and Counters used for-standard Data {see section 17}

The Eozegoing parameters are also used tor Standard Data.

Timeouts

No. Meaning

1. Time that a TSC may hold an
undelivered Tmessage before
destroying it.

ilnactivity time before a
TRANS is abandoned by an Ru.

Time that a radio unit waits
waits to be allocated a TRANS

after obeying GTT(TRANS=O).
before returning to the
control channel.

Time—out for requesting radio
unit attempting random access
on a data channel,

Time-out for requesting radio
unit waiting for further

signalling for a random access
transaction on a data channel.

Time—cut for called radio unit

after receiving AHYD on a data
channel.

Timevout for radio unit waiting

TDK

TDG

TDC

TDW

TDA

TDE

for further data from TSC before

impatiently zying DRQT.

Time-out for radio unit waiting

for acknowledgement from TSC

TDH

to data it sent before using DRQT.

Time barred frcm calling same
ident on a data channel after

receiving ACKV or ACKX in
response to an RQD request.

Lack of signal timer on a
standard data channel

(see 17.2.0.3).

Time that a radio unit waits

waits for received group data
(including prearranged repeats).
Started when a group GTT is
received.

TUB

TDL

TDN

Range

System dependent

1, 2, 4, 8, 15,
32, 64 minutes
indefinite.

1 - 120 9

1 - 120 S

1 — 120 5

1 — 120 s

1 — 120 5

1 ~ 60 5

2 - 10 mins.
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Retry Parameters

No. Meaning

1. Maximum number of (non-
amergency) random access
Ltransmissions on the data
channel.

Haximum number of emergency
i.e- RQD(B:1) random access
transmissions on the data
channel.

Maximum number of times that TSC & an

a group message will be
repeated by a rsc.
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THE ERROR CONTROL PROPERTIES OF THE CODEWDRDS

The error control properties of the zzudewords are at least the
following.

with "hard decision" decoding:

a. Detect all odci numbers of errors, any 5 random errors, and any error-

buret up to length 16, or

correct any 1 error and detect any 4 errors and any error-burnt up to
length 1.1, ‘or

correct up to‘ any 2 errors, and detect any 3 errors and any error-

burst up to length 4, or

correct any single error-burst up to length 5.

with "soft decisien" decoding:

Correct any 5 dubious bits and any single burst of fiubious bits up to
length 16. according to examination of the pattern of dubious bits,

The higher the degree of error correction applied, the more likely is
false decoding. The application of signa}. quality measurement on a

bit-by—bit basis may help to guard against falsing if hard decision
decoding is used, and is essential if soft decision decading is used.
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ggpmmr 3

AR RLGORITBH FOR DETERMINING THE CODXHORD CDHLETION S§QUE8CR

OF B CONTROL CRBNKKL SYSTEH CODEWORD

create a codeword starting with a 16-bit preamble followed by the bit
sequence ‘110G01001101010G' and the 15-bit system identity code, thus
filling bits 1 to 4').

Assume bit 48 = '0’. Calculate the check hits (see section 3.2.3).

If the parity bit = '0', than the assumption in 2 was wrong. In this
case, set bit 48 = '1’ and recalculate the check bite‘. (See also

Note 1).

The wanted codeword completion sequence is bits 48 to 63 inclusive
with bit 53 inverted.

Note 1. A quick way to reverse the assumed bit and recalculate the check
bits is ta add modulo-2 the -generator polynomial ’l'l1DlOOQ000lQ101'

to bits 47 to 63, and then calculate the parity bit.

R0129 2. The algorithm works because bits 1 ts 63 are ccmpletely cyclic,
except for the inversion of bit 63, and there are an add number of
'1's in the generator polynomial. The parity hit remains unaltered

by any cycling process.
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an ALGORITHH FOR ogsznamxc es _a mu) 3 __o? 1:33 max oamawoan

Bits 1, 22 to 30 and 49 to E4 of the MARK address codeword are fixed
{see section 5.5.4.1). Bits 2 to S (Gama) and 7 to 21 (SYS) are

system-dependent. Bit 6 (field A) and bits 31 to 45' (field B; are
chosen to maximise the number of bit transitions between bits 33 and
49 of the codeword.

In order to calculate an initial candidate MARK codeword, assume that
bits 6, 31 and 32 of the MARK codeword will be '0'.

Obtain a 16-«bit sequence‘ to insert in bits 33 to 48 by a method
similar to that in Appendix 3, i.e.

a. create an intemediate codeword starting with the sequence
'l1000100110l010l', followed by CHAN4, '0' (bit 6 of MARK),
SYS, ’lOOO3.lOO'O' and '00‘ (bits 31 and 32 of MARK).

Assume bit 48 of the intermediate codeword = '0‘ . Calculate

the check bits (see section 3.2.3).

If the parity bit = '0', then the assumption in b. was wrong.
In this case, set bit 48 =' '1' and recalculate the check bits.
(see also Note 1 of Appendix 3).

The 16-bit sequence to insert in bits 33 to :38 of the candidate
MARK codeword is bits 48 to 53 of the intermediate codeword,
with bit 63 inverted.

Derive seven other candidate HARE codewords having the alternative

combinations of bits 6, 31 and 32. This may be performed by adding
modulo-2 the following sequences to bits 33 to 48 oi‘ the initial
candidate MARK oodeward:

If bit 6 '1 ‘ add ‘9lODO0B0001G1ll0’

If bit 31 - *1‘ adci ‘Olll0O0001l11llG'
If bit 32 “ '1‘ add 'DDl.1.lflOO'OD1llll1‘

For each candidate manic codeword, count the number of bit transitions

occurring between bits 33 and 49.

The requirefi MARK codeword is a candidate which provides the gteatest
number of counted transitions.
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BOD CODING

Where BCD coding is specified in this standard. the following
representation shall be used:

Binary character
value represented

‘D000’
'OQO1‘

‘D910’
‘D011’
‘OIDO’
‘O1U1'
‘O1l0'
‘D111’
‘1000‘
‘I001’
'10lO“ reserved
'lOl1' *
‘LL00’ if
‘110l' reserved
‘ll10' resezved
' 1111‘ NULL

\D09*-lO!U!~D-La.\f\JO4O

Nate: These BCD groups shall be arranged in codewords 59 that the most

sigaificant bit of the binary value is transmitted fizst (i.e.
the leftmost hit in the above table shall be transmitted first).
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Appzunxx 6

Reserved for Timing ‘of Responses for siza-ndard Data at a customised rate

. )
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appmrx 7

Oman. 10$ oousmmxn nmgg was nnamme or szcmon 17 gswmmann bag)

1.. As explained in section 17, the standard Data protocol is an optional
feature of MP3? 1327. In considering whether to implement it, firms might
therefore like to be aware of other ideas which arose in the drafting

discussions but were not specifically used in the protocol.

2. The ideas set out below are believed by their originators to be already
in the public domain or, with their agreement , are hereby offered to it.
Before proceeding, however, firms are advised to make appropriate enquiries
through their Patent Agents so as to ensure that any relevant IPR claims
not compromised.

3. The ideas are:

a) An "ackvitatiog", ie a message sent by a 9380 to a radio unit,

the ackvitation message being a combination of an
acknowledgement to a user data message sent by the radio unit
and an invitation to the same unit to send more data or repeat
the data previously sent according to the requirements of the
acknowledgement, see STDWP CP 623. This latter part of the
message can include a parameter stating the maximum amount of

data which may be transmitted next. An essential point of an
ackviatation is that it needs only one address label because

only one radio unit is being addressed. An example of an
ackvitation is the selective acknowledgement message, "SACK".

The "DAC1(“ acknowledgement messages included in the standard
are not ackvita.tiona because they contain two addresses, one
for the acknowledgement submeesage and one for the GO
submessage. If both addresses are the same then the function
of the DACK message is indistinguishable from that of an
aokvitation.

Inclusion of regeated data and new data in a single message,
STDWP CP 629. Each user data message is responded to in the
manner described in the text. whereas in the text, if

selective repeats are required only the repeated data is then
sent by DSS in a new message, in this idea the repeated data
occupies the front part of the new message and new data then is
appended to the -repeated data. The DRS can distinguish the
repeated data from the new date by? referring to the last
acknowledgement it sent which, of necessity, includes the
number of codewords to be repeated. The DB5 has to keep a.
running record of the position or order or every codeword it
requires to be repeated until that codeword has been

successfully received.

Inclusion of the 5YStem identity code in each message header as
a means of combatting radio over-reach. The idea was extended
to include either the SYS or radio unit address modulo—2 added

into every user data codeword. However, it was judged that the
incidence of the problem is too low to warrant inclusion of the
idea.
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Distingn1shing.Dataitems by length rather~than by label.
VSTDWP CP 650

The idea here is to use a separate label for each segment, but
\instead to differentiate between them by their lengths. For
example the length might.alternate between adjacent segments or

might progressively increase or decrease over the whole
Tmessage. Thus each header only need include the name of the
Tmessage (or TRANS). The message length could be indicated in

any-known manner, eg by a FRAGL field or a-continuation bit in
each codeword. The only requirement is that adjacent messages
have different lengths unless the whole message is repeated.
This serves to distinguish new messages from repeated ones,
which-is the only absolute necessity.

The method in the standard is to use a separate segment label
-but restrict this to only one bit {ITENUM). however, the
length differentiation method is noted in l7.2.3.2.3 as a means

-of increasing security, although in this case the length is
.controlled by the DRS varying the number of assigned EFLAGs
set.

To include both a message header and a message tail codeword.

A problem with reception is that if the header cannot be
decoded then the whole of the user data message is lost. If a

tail codeword containing substantially the same information as
the header is added to the message then.a DRS could record any

data codewords received without a decodeable header in the hope
that the tail codeword might then be decoded and hence perhaps
make the received data codewords usable.

A multipath fading simulation study indicated that there could
be an increase in air—time efficiency in very poor reception
conditions but a decrease in efficiency in most other
conditions. The latter outweighed the advantage given by the
former.
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