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FOREWORD

This standard defines the rules for cormmunication between radio units and trunking
system controllers operating in trunked private land mobile radio systems.

Applications and test conditions for this standard, applicable to Band 1iI, are contained in
the following specifications prepared by the Department of Trade and Industry,
Radiocommunications Agcnc:y-..

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

MPT 1347  Radio interface specification for commercial trunked networks
operating in Band III, sub-bands 1 and 2.

MPT 1352  Test schedule for the approval of radio units to be used with

commercial trunked networks operating in Band I1I, sub-bands 1 and
2.

Intellectual Property Rights

Firms intending to manufacture equipment which complies with the standard should be
aware that certain features of the standard are subject to IPR claims.

All firms are therefore advised that they should make appropriate enquiries through
their Patent Agents before proceeding.
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9 INTRODUCTION

MPPT1327 is a signalling standard for trunked private land mobile radio
systems. It defines the protocol rules for communication between a
trunking system controller (TSC) and users' radio units.

The standaxrd can be used to implément 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 intsrconnection of
TSCs.

the protocol offers a broad range of user facilities and system
optiona. 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. Alsoc, there is scope for customisation
for special regquirements, and provision has been made for further
standardised facilities to be added to the protocol in the future,

The standard defines only the over-air signalling and imposes only
minimum constrainkts on system design. Additional specifications will be
regquired for specific implementations, for example, to define:

~ the facilities that must be implemented

- parameter values

- & c¢hannel plan

~ for a network, criteria for when a radioc unit should register.

Section 1.1 of this introduction describes the user facilities which
are explicitly provided by the protocel. {It does not describe additional
facilities which may be offered in a radio unit but which do not reguire
any specific protocel.)

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 protocoel.
Subsequent sections of this document contain the protocol definition.
In most of these sections, the protocol rules for the 18¢ and for radio

units are specified separately, but with cross-referencing wheére
convenient.

Page 1~1
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1.1 Uger Facilities

The facilities available to users are ocutlined below. ¥For a full
definition of the facilities, see the sections indicated.

1.1.1 Types of call

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

a, Speech call., {(See gection 5.)

Speech calls may be reguested 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.

b. 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 beén made for zpecifying a standard method of data
communication in the future).

c. Emergency call., {See sectien 10.)
Parameters are available to specify either a speech or a data call
and, for a group call, whether the called group members can reply.
Algo, 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.

d. Include call. ({See section 11l.)

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

a. Status megsage. (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 regquest" and "cancel previous call-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.}

Mespages of up to 1B4 bits of free format data can be sent between
units, or between units and the TSC,

Page 1-2
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1.1.2 Making calls

A radi® unit may request a call to any of the following called parties
{except for status messages, which cannot be addressed to PABX or PSTR
destinationsg or to groups):

~ an individonal radio unit or line-connected unit
- a group, or all units in the system

~ & PABX number, up to nine digits

~ & 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 TSC 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 wall request may be cancelled at any time.

1.1.3 Receiving 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
TSC. PFor a call from a radio unit, a line unit or the TS5C, the calling
address may be supplied to the called unit. For a call from a PABX
extension or from the PSTIN, the calling gateway is indicated as the source
of the c¢all 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 be 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 valls, for example by
means of a “busy” or “cut-of-vehicle” control, or incoming calls could be
refused selectively, depending on the source of the call. If a user does
not wish to proceed with an incoming call immediately, he can indicate that
he will call back later.

Systems may be configured to alert a 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 calls, it may request that
future calls addressed to it be redirected to a specified alternative
destination. A radic unit may alsc reguest redirection on behalf of a
third party, for example, for a unit which is not eguipped for call
diversion. A radioc 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 FPacilities

1.2.1 System dimensions

The numbering range of the protocol accommodates:

- 1,036,800 addresses per system
- 1024 channel pumbers
~ 32768 system identity codes.

1.2.2 System control

The protocol uses signalling at 1200 bit/s with Fast Frequency Shift
Keying (FFSK) subcarrier medulation. 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-dedicated
system may assign the contrel 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 T5C with many channels,
whereas a non~dedicated contrel 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 contral
signalling.

one of the problems of mobile radio signalling systems is the clashing
of messages from different radio units tramsmitting 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 chananel
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 £all handling

The protocol is designed for use by systems which queue ¢alls 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 radioc 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 1-4
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Call maintenance signalling is defined for prompt release of traffic
channels at the end of a conversation, or in case communication is lost
during a call. {$ee section 1.3.5 and section 9.)

As a precaution against fraudulent use of a system by an unauthorised
radio unit, the TSC may at any time instruct a radio unit to transmit its
unique serial number; comparison of the recaived serjial number with the
expected value will assist in the detection of fraundulent users. (See
section 15.)

1.2.4 Multi-site gystems

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

- synchronous/quasi-synchronous operation
- & separate control channel at éach site
~ a single control channel shared by time division.

The protocol includes a registration facility to assist the
implementation of multi-site systems and networks of T8Cs: 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 system—dependent.

A TSC can broadcagt information to assist radio units bunting for a
control channel when they roam; for example, it can announce the channels
whizh may be used for control by itself or by TSCs on adjacent sites.

Page 1-5
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1.3 Guide to Some Key Protocol Aspects

This section provides an introduction to the operation of the protorol
which, because ¢f its scope and flexibility, is necessarily complex. The
section outlines the control channel structure, the random access protocol
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 definitiom.

1.3.3 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 2ach slot.
The basic control channél signalling structure is illustrated in Figure
1-1.

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

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

ii} An Yaddress" rcodeword.

Ar =ddroge codsuard ic tho firvar cndoward ~f anv moecans
AT ' y

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 12 of 295

i
S




00 0000000000000 00090 0900

1.3.2 Control channel gignalling messages

The mengages sent on a control channel fmay be classified as follows:

Aloha messages - Sent by the TSC to invite and control
random access.

Requests - Sent by radio units to reguest
calls/transactions,

*Ahoy" messages - Sent by the TSC to demand a response from an
addressed radio unit.

Acknowledgements ~ Sent by the TSC and by radio units.

Go To Channel messages ~ Sent by the TSC to allocate traffic channels.

single address messages - Currently sent only by radio units.

Short data messages - Sent by the TSC and by radio unita.

Miscellaneous messages -~ Sent by the TSC for system control.

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

1.3.3 Random access protocol

1.3.3.1 Principle 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 accesa protecol 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 Pigure 1-~2) to
invite radio units to gend random access messages. The ALH 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 megsage in the next slot. Otherwise the unit waits for a
frame to be started and then chooszes 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.

1l slot
Ko >

T5C to ALH ALH

radio units {(4) {3)

Radio units

to TSC

\ /A /
frame frame

Fig, 1-2 Two random access frames, each marked by an ALH megsage

Page 1-7
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1.3.3.2 Features of the random access protocol

a)

b)

e}

d)

TSC to ALH | ALH | ALK | ALH |[ACKQ |[acko
radio units {13 (1) (2) (o) |1 (1)

Radio units RQS1 ROS1 |RQS2
to TSC RQS2

The main featureés of the access protocol are as follows:

The TSC can monitor activity on the control channel and can optimise
the aystem 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 actess 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 Alcha message. For example, see Figure 1-3.

During a frame, the T5C may transmit messages that demand a
response from a specified radio unit. These outbound messages
inhibit random access in the following slot, and so reggserve the
slot for the unit's reply.

The TSC may reserve frames for:
- specific types of call request, by means of specific Alocha messages
(for instance, the Aloha message ALHE invites emexgency calls

only);

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

A/ A\ FA__ /N7

frame frame 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 reguests and, in this example, choose different
slots. Each reguest is acknowledged in the following slot.
ALH(0) 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 reducsd.

Fig. 1-3 Example of random access control

Page 1-8B
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1.3.4 Addresaing

A unit address is a 20~-bit number comprising two fields: a 7-bit
prefix and a 13-bit ident. (Normally, all membérs of a fleet will be
allocated the same prefix.) The division into prefix and ident allows most
messages to accommodate two addresses, the calling and called party, by
including the prefix only once, For Instance, call requests and Go To
Channel messages contain two idents and only one prefix.

For a call to a unit with the game prefix, a reguest 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 sequences

The precise signalling regquired for a call depends on the type of call
and on the design of the TSC; (the standard does not prescribe the TSC
algorithms),. This gection 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 sectioms 1.3.5.1 to 1.3.5.3. These examples show control channel
signalling, for:

- call reqguests

- instruction to send extended address information
~ checking availability of radio units

- traffic channel allocation.

Signalling is also sent on an allocated traffic channel, for call
maintenance and call clear-down. For instance:

a) To asgist call maintenance, a radio unit gends a "Pressel Qff"
mesegage at the end of each speech transmission. The system may
also reguire the unit to start each speech transmission with a
"Pressel On” message and to send call maintenance messages
periodically within the transmission.

b) The calling unit in a group call, or both units in an individual
call, send "YDisconnect"” messages to indicate end-of-channel-use

when the user goes on-hook or equivalent.

<) 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 traffiec channel signalling.
The final example (section 1.3.5.4) illustrates the transmiseion of a

short data message. This type of transaction does not use a traffic
channel: it requires control channel signalling only.

Page 1-9
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1.3.5.1 Example: radio unit wcalle a group

Figure 1-4 illustrates a message sequence on a control channel to set

up a group call between radio units with the same prefix.

The sequence includes call reguest 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 ¢all is gqueued.

1l slot
K>
1 3 4
TSC to RUS ALH | ALH |ACKQ cfe | GTC
1) (1) (1) {1) (1)
2
RUs to TSC RQS
\__/\__J \__/\__/
frame frame frame frame

1. ALH : General Aloha invitation (one-slot frame).

2. RDS : The calling radio unit transmits its request,
with the rxrandom access protocol.

complying

3. ACKQ : The TSC acknowledges the RQS message, informing the

calling unit that the call has been queued.

4. GTC : 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 GIC is repeated, for added reliability.

Fig. 1-4 Common-prefix qroup call

Alternative acknowledgements from the TSC are available if, for

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

1f a traffic channel iB available when a group call is regquested then

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

In this example the GTC message is repeated immediately,

repeat messages may be delayed for other signalling.

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 16 of 295
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£3.5.2 Bx. le: radio.-unit calls a unit with the same prefix

Figure 1-5 lllustrates a message sequence on a control channel to set
up a call between two radio units with the same prefix. The sequence
includes call request, avallability check and channel allocation
signalling.

1 3 -
TSC to RUs ALH ALH | AHY | ALH | GTC | GTC
3y | 10) 2y 1 (o | (1)
2 4
RUg to TSC _ ROS ACK
\ FAAY fFN_J
frame frame frame

-
&
x

General Alcha invitation (thres-slot frame).
2. RQS : Random aceess call request.

3. BRHY : Availability check message
- acknowledges the RQS measage
~ demands a response from the called radio unit
{thereby checking whether the called unit
ig in radio conhtact)
- inhibits random access in the next slot.

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

5. GTC Go To Channel megsage instructing both radio units to

switech to the specified traffic channel for their eall.

In this example the GTC is repeated, for added reliability.

'

Fig. 1-5 Common~prefix individual ecall

In this example, the called unit is in radio contact and tharefore
responds to the AHY, If the called unit cannot be centacted, the TSC may
indicate the failure to the calling unit by sending acknowledgement ACKV.

In both this and the following example, the TSC checks only that the
called unit is in radio contact before allocating a traffic channel. The
TSC may also check whethexr the called user is ready; if he is not, the unit
responda with acknowledgement ACKI and takes action to alert him. Then,
when the user is ready to receive the call, the upit may send a status
message {ROQ) to inform the TSC.

The ALH{() message in these examples is used as a “dummy” message, in
slote carrying no signalling relevant to the example, In practice, these

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

Page 1-11
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1.3.5.3 Example: radio unit calls a unit with adifferent prefix

Figure 1-6 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, bectause GTIC contains only one
prefix.

1 3 R 5 7 8
TSC to RUs ALH ALH |AHYC ALH AHY ALH GTC GTC
(4) (0} (0) {24 {0y (1)
2 4 &
RUg t¢ TsC RQS SAMIS | ACK
\ / \ /I N__ T
frame frame fram
1. 2ALH : General Alcha invitation {four-slot frame).

2. RQS : Random access regquest 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.)

3. AHYC : Short data invitation message
- acknowledges the RQS message
-~ ipstructs the calling unit to send the called address
~ inhibits random access in the next slot.

4. BSAMIS : Single Address Message from the calling radie unit,
¢ontaining the address (prefix/ident) of the called unit.
5. AHY t 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.

6. ACK ¢+ Acknowledgement from the called radio unit.

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

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

Fig. 1-6 Interprefix indiwvidual call

Page 1-12
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1.3.8.4 Example: radio unit se_nde a short data measage

Figure 1=7 illustrates a message sequence on a control channel for
seriding a short data message from oné radio unit to another radio unit. In
this example, the data message compriBes an address codeword and two
appended data codewords; (each of the data codewords contains 46 bits of
free format data).

In the sequence, the radioc 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.

1 3 5 [ 5 7
TSC to RUs ALH i ALH |ARYC ALH ALH |HEAD |data ALH ACK ACK
(1) {1 (0} {2) | {1} {1} (1)
2 4 | 4 6
RUs to TSC RQC HEAD jdata ACK
\N_ /N T \ / AN AV |
frame frame frame frame frame

1. BALH : General Aloha jinvitation (one~slot frame).

2. RQC

as

Random access request to transmit a short data message.
{The reguest indicates the number of timeslots reguired
for the data message: in this case, two slots.)

3. AHYC : BShort data invitation message
- acknowledges the RQC message
~ instructs the calling unit to send the data
message in the next two slots.

4. HEAD + data : 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 codewords.

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

6. ACK : Acknowledgement from the called unit - message accepted.

7. BACX

A

Acknowledgement sent to the calling unit to indicate
that the called unit has accepted the data message.
In this example the T5C immedlately repeats the

ACK message, for added reliability.

Fig. 1-7 Short data messaqe
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DEFINITIONS

Note - Words appearing within asterisks within these definitions are
defined terms. (eg *defined term+}

Active on a Channel: A *radio anit* is *active on a channel* when, on
that channel, it is enabled to raspond to *messages* addressed
to it, or is transmitting, or is in transition between these
two states,

Note - a *radio unit* becomes active on an agsigned *traffic
channal* as goon as it can receive on that channel, wherxeas, on
a *control channel* it shall not become active until it has
received a codeword containing an appropriate *system identity
code*.,

Address: A 20-bit number by which a unit or group of units is
known within a *system*. The *addregs* comprises two *fieldg*;
a 7-bit *prefix* and a 13-bit *identx.

Addresg Codeword: A 64-bit codeword, conforming to the requirements of
this standard, where the first bit is set to 'l'. An *address
codeword?* is always the first codeword in any *message*, and
defines the nature of the *mesgsage*.

Base Station: The entirety of transmitters and receivers operated by a
*trunking system controller* at any one site.

Call: A complete information exchangs between two or more *parties*
which includes gne or more *transactions* and may include
direct user~to-user communication on a *traffic channelx,

Called Unit {or Group): The unit, or group of units, which a *calling
unit* identifies as the desired recipient(s) of a *call*. The
*cglled 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 *messages*.

Calling Unit: A #*radio unit* or *line unit#* which request a *call*.
The *calling unit* retains this designation for the duration of
a *call* and this convention is used in *messages* relating to
that particular *call* irrespesctive of the origins of such
*messages*.,

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 *short 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
controller* to contreol radio units.,

Data Codeword: A 64-bit codeword, conforming to the requirements of
thig standard, where the first bit is set to 'Q'. *Data
codewords* are concatenated to an *address codeword* and
supplement the information in the *address* codewordr.
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Dataitem: The whole, or a part of, a *Tmessage*. A dataitem may not
include more than 62 data codewords.

-Decodeable: A transmitted codeword shall be considered *decodeable*
'if, after receipt, and after any error torrection (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 codewordx.
These called-party detaila may be an *address* or addressing
information in a different form (eg PSTN dialling digits).

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

Forward Channel: A radioc 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 outaide of the *system* (eqg the PSTN).
For the purposes of this standard the 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 addresses*.

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 conversaticnal mode, where all
*parties* are able to speak, or for an announcement mode where
only the caller may speak.

Ident: A 13-bit number used for identification purposes. 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 *radio* nnit¥ ig in the *idle state* on a *system* when
it is *active on 4 control charnel* belonging to that *system#,
is not currently within a *message* excharnge and has no current
*message* transfer reguiremert.

Include: A procédure whereby *parties* may be introduced irnte a *callx
in progress at thé request of an existing *party* to the
*oallr.

Individual Addresg: An *address* by which a single unit is known
within a *system*, allowing that unit to be uniquely addressed
by that *system*. Units may be assigned any practicable number
of *individual addresses* provides that at least cone per
*pystems* is assigned to each unit.

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

Interprefix Call: A *call* where the values of the *prefixes* in the
calling and called *addresses* are different. *Interprefix
calls* reguire *extended addressing* procedures.

Invoking message: A message from the TSC to a radio unit which
reguires 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 eguivalent 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 transmission. It is possible for a *call~* to
contain only one *item*,

Line Upnit (LU)¢ A user station which is allocated an *individual
address*, 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
ugers in a Standard Data call, and particularly the radio
connection between the TSC and its dependent radio unit in such
a call.

Message: A single contiguous data transmission which consists of a
codeword synchronisation seguence, an *address codeword* and
(optionally) cne or more *data codewords* conforming to this
standard.

Non-prescribed data: Any data traffic which dees 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 rélevant to *individual addresses* and *group
addresaes*.

Radio Unit (RU): A mobile or other user station contacting a *system*,
by normal land mobile radic in accordance with this standarad.

Random Access Attempt: The method by which a *radio 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 a response Tmessage* 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.

Readv-for-~Comminication Control (RFCC): 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 wunit* 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 unitx,
depending on the circumstances of the *regigtration*.

Requested Unit (or Group): A unit, or group of units,
which takes part in a *transaction* initiated by the *trunking
system controllers* or another *party*.

Requesting Unit: A *radio unit* or *line unit* which initiates a
*transaction* with the *trunking system controller* or another
*party*, via the *trunking system controllers¥,

Resgerved: Codewords and *fields* which are designated as *resgervedsx
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 gspecified in this standard.

Return Channel: A radic bearer where the direction of
transmission is from *radioc Units* to the *basge stationw,

Sesgion: A *session* 1s a period of operation associated with one
*gygtem*. A& *session* on a *system* starts when the *radio
unit* becomes #*active on a contrel channel* of that *syatemx,
either after switch-on or after being *active on a control
channel* of a different *sgygstem*. A *session* ends either
whan the *radio unit* is switched off or when it starts its
next *gession*,

Short Addresgsing: 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 allows a data *message* t¢ be éxchanged
between *parties*, or between *parties* and the *trunking
system controller*. This procedure does not support
*méssages* which include more than four *data codewords*.

Short-Form PSTN Degtination: A called PSTN *party*, previously agreed
between the system operator and the user of the *calling unitw,
which can be specified by a *apecial ident*, rather than the
full stream of dialling digits representing the directory
number.

Spare: Codewords and *fields* which are designated as *spare* are
available for free use by *aystems* (ile *system* customisation)
provided that the conditions of this standard are not
infringed. The use of spare codewords and *fields* may vary
from *gystem* to *system*.

Special Ident: An *ident* with a value greater than 8100. Thesge
*idents* are used for a variety of special purpcses. 3Some of
these are specified in this standard, others may be nominated
by system operators. *Special idents* are not associated with
a *prefix* to form an *address*.

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

System: The totality of equipment reguired to provide the
communication facilities associated with a single *system
identity code*. *Systems* may be combined to form larger
communications facilities, but the delineation of *systems*
and methods of combination are not within the scope of this
standard.

System_Identity Code: A 15-bit number which contains a wunique
identification of a *system*. This code is radiated on each
*forward control channel* within <the *system* {in the SIS
*fiald*).

Tmessage: B quantity of *user data* which the vcorrespondents by
previous bilateral agreement have mutually agreed is useful to
them ag a distincet entity, and ig marked as such by the
originator for end-to-end transmission.

Traffic Channel: A *forward channel* and *yeturn channsl* Dbeing used
primarily for user communication.

TRANS: 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 TRANS ceases at the conclusion of the
data call.

Transaction: A complete information exchange consisting of one or more
*megsages* between a *party* and the *trunking system
controller*, or another *party*, via the #*trunking system
controller»,
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Trunking System Controller {TSC): 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 *basegtations*.

User Data: Data from or to the user which is either té or from his
correspondent, or is concerned with call routing but is
transmitted after a *TRANS* for the <call has been allocated.

User Data Message: A message headed by address codeword “SITH" and
containing user data.
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3. SIGHALLING PORMATS

This gection defines the basic signalling formats used by ‘this
standard. The detailed structure of the codewords is defined in section §,
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-
prescribed formats on a traffic channsl.

- 3.1 Ragic Pormat

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

LET Preamble Message H

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 Preoambie

Signalling transmissions shall begin with a preamble of bit reversals
1010...10 so that the receiver data demedulator can acguire bit
synchronisation. The preamble shall consist of a minimum of 16 bits and
shall end with a binary zerc.

3.1.3  Messaqge

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 shall 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 Megsaqe Format *

‘A medsage 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 supplemient the information in the address cocdeword.

Codeword Address Data Codewords
Sync Segquence Codeword {where appropriate}

Fig. 3-2. Message format

3.2.1 ¢Codeword synchronisation segquence

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

3.2.1.1 Control channel codeword synchronisation sequence

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

bit no. 1 16

1 10 00 100 1 1 0 1 0 1 1 1

Fig. 3~-3. Control channel codeword synchronisstion seguence, SYNC

3.2.1.2 Traffic and Standard Data channel codeword synchronigation
sequence

The codeword synchronisation seguence 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, then SYNT shall be used for all messages transmitted while the
channel is assigned for traffie.

bit no. 1 16

¢ 9 1 1190 131 10 ¢ 1 0 1 0 ¢ O

Fig. 3-4. Traffic and Standard bata channel codeword synchronisation
sequence, SYNT
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3.2.2 Codewords

Messages shall be tradnsmitted in 64-bit codewords. Each codeword
shall contain 48 information bitd followed by 16 theck bits. There are two
types of codeword, address and data codewords, which are distinguighed by
the first bit (A) within the codeword; see Figure 3-5. Bit number 1 ghall
be transmitted first.

bit no. | 1 |2 4849 64
A info;mation fleld check bits
no. of bits 1 47 16
Bit 1 (&) - Binary one denotes an address codeword.

Binary zero denotes a data codeword,
Bits 2 to 48 =~ Information field; see section 5.

Bits 49 to 64 -« Check bits; see section 3.2.3.

Filg. 3-5. Codeword structure

3.2.3 Encoding and erxor checking

The first 15 check bits are derived from a {63,48) cyclic code. For
encoding, the codeword bits 1 to 48 represent the coefficients of a
polynomial having terms from X® down to X. This polynomial is divided
medule—-2 by the generating polynomial:

X op o xM o 2P o+ xY ¥+ ¥+

The 15 check bits correspond to the coefficients of the terms from X" to X°
in the remainder polynomial found at the completion of the division. The
final check kit of the (63,48) cyclic code (codeword bit 63} is then
inverted. Finally, one bit is appended to the 63~-bit block {including the
inverted 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 Signalling Transmission Variants

3.3.1 Single message format

The format for signalling transmissions which contain a single message

is shown in Figurs 3-6.

LET Preamble

Message

Fig. 3-68. Single message format

3.3.2 MHultriple meszage format on a traffic channel

The format for standardised signalling transmissions which contain

more than one message is shown in Figure 3-7.

only on traffic channels.

LET Preamble Message Bit reversals

Message

Fig. 3-7. Multiple message format

This format shall be used

For multiple messages transmitted by a radio unit, there shall be 16

pits of bit reversals between messages.

For multiple messages transmitted

by the TSC, bit reversals way 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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3.3.3. Forward co‘ntrol channel format

3.3.3.1 Basic control channel format

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

LET| Preamble| SYRC [ADD]1 CCSC | ADD2 | CCSC | aDp3

{<— start-up sequence ~>}x- 1 glot ~>l<- 1 aslot >/

LET - Link establishment time of at least 6 bit periocds (5 ms}.

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

SYNC -~ Control channel codeword synchronisation sequence;
sea 3.2.1.1.

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

CCSC -~ Control Channel System Codeword; see 5,1.

Fig, 3-8. Basic control channel format

FPollowing 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 system to radio units and provides control channel slot
synchronisation. It is 3 data codeword in which the final 32 bits form the
preamble and codeword synchronisation seguence for the following address
codeword (see 5.1).

The MARK address codeword {see 5.5.4.1) may be transmitted by the TSC
on a newly designated control channel during the period allowed for radio
units to locate and identify the control channel {see 6.1.1).
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3.3.3.2 Data ¢odeword displacément

¥When data codewords are transmitted as part of a message, they
diasplace €CSCs and address codewords, as illustrated im Figure 3-9. Radio
units must be capable of satisfactory operation despite this displacement
(see section 6). The TSC shall not displace more than two CCSCs in
congecutive timeslots.

ccse % ADDn DCW1 DCH2 DCW3 DCwW4 CCsC |ADDn+l

1= 1 slot =->»(<x- 1 slot -~>|<~ 1 slot =->|<~ 1 slot ->|

CCcsSC - Control Chammel System Codeword.
ADDn - Address codeword {any appropriate message).
DCWm - Data codeword in message.

Fig. 3-9. Exanmple of data codeword displacement

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.
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4. ADDRESSING

The tnit address enables the TSC to recognise the source of
megsages and/or to direct messages to a particular unit or group of units.
In addition, addresses way be used by the T5C to reégulate access to the
gyatem.

This standard permits considerable flexibility in the way that unit
addresses can be allocated, allowing each gystem full use of all available
addresses. However system operators shall riot allocate addreésses 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 allocatéed different addresses for each
system within which it is reguired 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-hit 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 eguivalent of decimal
numbers in the range 1 to 8100, inclusive.

The ident value 0 shall not be allocated to any unit and is
degignated 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 4-1.

Ident number 0 and special idents do pot have a prefix associated
with them; the prefix 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 ident is the same
for all TsCs.
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Special idents are dlso 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 TSC when checking. the
availability of a unit requested to be included in
a call;
and REGI: which is used by the T5C 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).
- “gerieral” ecalls, to any PSTN destination.

Radio units regquesting 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 short~form
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 usged in RQD call requests. Each short-form ident allocated to a radio
unit shall reépresent a completée 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, theé TSC shall determine the meaning of
the particular short~form ident by reference to the calling radioc unit's
address. The same principle ¢an be applied to incoming calls.

Radia units requesting a "general" PSTN call use the gateway ident,
PSTNGI. 1In 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 upnits will be allocated .a data channel and TRANS,
after this they supply the network addressing information on the data
chanhel in a format appropriate to that network.

Radio units can regquest 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 PARBX 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 dc not share a common prefix also require
use of the extended addressing procedures. For such calls the appropriate
gpecial ident is IPFIXI.

Page 4-2
ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 33 of 295




Meaning

System-wide ident
Ident of TSC
Interprefix ident

Short data message ident
Divert ident

Include ident
Registration ident

Reserved for future allocation

Spare for customisation of systems

Short-form PSTN idents
Short~form data Network idents
(3 =1 ... 18)

Reserved for future allocation
Data Network gateway ident
PABY gateway ident

General PSTN gateway ident

User idents
{individual and group idents)

Durmmy ident

Notation

ALLI
TSCT
IPFIXL

SDMI
DIVERTL
INCI
REGI

PSTNSI]
NETSI]

DNT
PABXT
PSTNGX

DUMMYI

Ident

8191
8190
8189

8188
8187
8186
8188
8181 — 8184

8136 ~ Bl130

8121 ~8135} Note:Common

8121 -8135y

8104 ~ B120
8103
8102
8101

1 ~ 810Q

Table 4-1 - Ident Numbering Scheme
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5. CODEWORD STRUCTURES

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

It is not a mandatory reguirement on either a TSC 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 TSC and a radio
unit; the procedures sections define which messages are required.

Standardigsed fields

The codewords are shown broken down into their congstituent fields,
with a definiticon 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 firset.

In this standard, the numerical value of a field is referred to either
by the decimal egquivalent of the bit sequence concerned, with leading zeros
auppressed, or in binary. Binaiy values are shown enclosed in apostrophes,
e.g. Type ’'11', except in the codeword diagrams in this section.

Most address codewords contain a prefix and either ons or two idents.
When the prefix is not required to complete an address (e.g. for special
ident ALLI), it may be set to an arbitrary value and, on reception, its
value shall be considered to have no significance.

Reserved fields

Some fields are designated as "reserved”. In the future development
of this ptandard, the whole or any part of a reserved field may be
designated for a specific purpcse. Any such designation will be made in a
manner that does not cause any existing application of this standard to
ceage to comply with the standard or to suffer a reduction in its
functionality. MNeither the existing protocol procedures nor the already
designated meanings of messages will be changed in crder to bring a
reserved field into serwvice.

Therefore, eguipments complying with this issue of the standard shall,
on transmission, set reserved fields to the specified default value and, on
reception, shall consider the values of reserved fields to have no
significance, Eguipments which understand the designation of any
previonsly reserved field shall, on transmission, note that the recipient
equipment may attribute no significance to that field or, on reception,
Bhall be prepared to accept the defanlt value of that field.
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Spare fields and codewords

There are "spare” fields and codewords available for customisation of
sarviceas ({see gection 5.2). Spare fiélds and codewords will never be used
within this standard, but may be designated for a specifi¢ 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. ghall not modify the meaning
of atandardised fields and codewords.

Unless a radio 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 mesgsages from the TSC, nor
use the spare fields in standardised messages received from the TSC.
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5.1 System Codewords

5.1.1 Contyrol Channel System Codeword (CCSCY

The Control Channel System Codeword is transmitted on a control
channel by a TSC in order to identify the system to radio units and to
praovide control channel slot synchronisation (see gection 3,.3.3)., It is a
data codeword, structured as shown below.

) 575 ces PREAMELE » P
1010101010101010 |1100010011010111

no. of bitsas 1 15 16 16 16

8YS - System identity code of the transmitting aystem,
Values of 5YS which result in production of the control
channel codeword synchronisation sequence, SYNC, in any
part of the 48 information bits of the CCSC are not
permitied.

ces - Codeword Completion Sequence, chosen so that the parity
check bits P always form the control channel codeword
synchronisation sequence. The bit values of the €CS will
deépend on the system identity code; an algorithm for
generating the €CS is given in Appendix 3.

PREAMBLE -~ Preamble bit reversals, ending with a '0’'.
P - Parity check bits,
Thege 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 System Codaword {(DCSC)

The DCSC is transmitted on a data channel by the TSC in order to identify
the system to radio unit's and to provide :data channel slot
synchronieation. It is a data codeword as shown below 3

o] sYS - Qes PREBMELE P
1010101010101010 [0£011101100101000

no. of bits 1 1s 16 16 18

8Ys - System identity code of the transmitting system. Values
of S¥S which result in proeduction of the data channel
codeword synchronisation sequence, S¥YNT, in any part of
the 48 information bits of the DCSC are not permitted,

DCSs - Data-codeword Completion Segquence, c¢hosen such that the
parity check bits form the data channel syehronisation
sequerice (SYNT). An algorithm for detérmining the
codeword completion seguence (DCS) of a data channel
system codeword (DCSC) is given in appendix 3.

PREAMBLE ~ Preamble bit reversals, ending with a '0’.

P o~ Parity check bits.
These complete the codeword and alsco form the control
channel codeword synchronisation sequence, SYNT (secticen
3.2.1.2).

Page 5-4

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 39 of 295

O 0000000000000 00000 0 0 0 0




5.2 Genersa ddress Cod rd Structure

There is a general address codeword structure which is divided into 8
categories, and one special structure for a "Go To Channel” message (see
5.4). The general and GTC structures are distinguished by Bit 22 of the
codeword; Bit 22 of the geheral structure is always 'l' whereas Bit 22 of
the GTC codeword is sest to '0°.

The most usual general structure is shown below.

no. of bits 1 20 113 23 16
1 | PARBMETERS |1 |CAT other fields PARITY
: 102 3 18 :
Category '000' Measages: 000 |TYPE [FUNC| parameters
: 00 (FUNC 8 Alochas
H 01 |FUNC 8 Acknowledgements
: 10 (FUNC 8 Requests/Ahoys
: 11 |FUNC 8 Miscellaneous
t : 1 22
Category '001' Messages: DOllTYPE parameters
: o) Single Address Messages
1 Short Data Message
Category '010’ Messages 010 (KIND parameters
0 |Standard Data GIT and DGUG messages
1 |Stagdard Dara RQD and AHYD messages
011| spare
100| spare
H 31 4
Category '101' -~ Standard 101 |[KIND [JOB | parameters
Data Messages
110 reserved
111 regserved
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Categories zerc and one (CAT = '000’ and '001’') contain standardised
codewords. The “reserved” codewords are intended for future expansion of
the standard message set, whereas the "spare” codewords may be used for
customisation of sServices.

It is anticipated that reserved catégories could be used for the
definition of polling and data communication protocols ete. in a future
phase of standardisation.
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5.3 List of Addresms Codewords
Mpemonic ~  Meaning
GTC Bessage: GTC Go to channel command
CAT '000" Messages: )
TYPE '00° Aloha invitations:
ALH general
ALHS standard data excluded
ALHD *simple” calls excluded
ALRE emergency only
ALHR registration or emergency
ALRX registration excluded
ALHF fall-back mode
reserved
TYPE '01° Acknowledgements:
ACK general
ACKI intermediate
ACKQ call queued
ACKX message rejected
ACKV called unit unavailable
ACKE emergency
ACKT try on given address
ACKB call-back / negative ack
TYPE *'10° Requests (sent by RUs):
RQS "Simple”
RQD standard data
REX cancel fabort
RQT divert
RQE emnergency
ROR registration
ROQ status
ROC short data
Ahoys {sent by TSC):
AHY general availability check
reserved
ABYX cancel alert/waiting state
reserved
raserved
reserved
AHYQ status message
AHYC short data iamvitation
TYPE *11° Miscellanaous:
MARK control channel marker
MAINT call maintenance
CLEAR call clear-down
MOVE move control channel
BCAST broadcast
regerved
reserved
reserved
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List of Addresg Codewords, contd.

CAT

CAT

CAT

CAT

CAT

CAT

CAT

'001° Messages:
TYPE ‘O

TYPE '1°
'010' Hessages:

Kind 1

Kind '@’

'011' Messages:

*100' Messages:

’101° Hessages:
KIND ‘0!

JoB

*0000*
'0001"
0010
10011
*0100°
‘D101t

11000°
11001"
11010°"
11012
*1100°
"1101°
*1110°
*1111°

KIND 1"
TASK

10
L

*110*' Messages:

*111' Messages:
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Mnemonic Meaning Section
5.6
single address messages: 5.6.1
SAMO Ooutbound 5.6.1,1
Inbound: 5.6,1.2
SAMIU inbound unsolicited 5.6.1.2.1
SAMIS inbound solicited 5.6.1.2.2
HERD Short data message 5.6.2
Codewordé applicable to Standard pData 5.7
RQD Request for Standard Data 5.7.1
BHYD Availability check 5.7.2
GTT .Go To Transaction 5.7.3
DRUGI Radio Unit General Information 5.7.4
gpare
spare
Standard Data 5.8
FROM TSC FROM radio unit
DACK+DAL 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
DAHY RSVD 5.8.4
RSVD RSVD
RSVD DROG 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
reséerved
reserved
Page 5-8
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5.4 Go To Traffic Channel Messaqe, GTC

This message is transmitted on a control channel from a TSC to radio
units. It directs the addressed radio units to awitch to a designated
channel and proceed with communication.

This message 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| PFIX |IDENT1 (O |D |CHAN |IDENT2 |(N) P

noc. of bits 1 7 13 1 1 10 13 2 16

PFIX -~ Unit or group prefix.

IDENT] ~ Called party or gateway:
Ident ~ for a common-prefix callk, a call from a PABX
extension or from the PSTN, or an Include call.

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

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

BRLLI - for a gystem-wide call.

PABXI - for a call to a PABX extension.

PSTNSI] ~ for a call to a prearranged PSTN destination.

PSTNGI for a.call to a general PSTN destination.

DUMMYI for an intersite call where the ¢alling party is

active on the same control channel.
D ~ ‘0! if the addressed radio units shall unmite the audio
(for speech communication).
*1* if the addressed radioc units shall mute the audio

{for data communication), and need not send maintenance
megsages within items unless required by the system by
prearrangemnent.

CHAN -~ Designates the allocated channel number.

IDENT2 -~ <cCalling party or gateway:
Ident ~ 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 BSTN,

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

IPFIXI ~ for an interprefix call when the message is sent
to the called party.

PABXI ~ for a call from a PABX extension.

BSTNGI -~ for a call from the PSTN.

INCI - for an Include call.

DUMMYI -~ for an intersite call where the called party is
active on the same control channel.

(N} - Aloha number.

See random access protocel {section 7).

P -~ Parity check bits.
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5.5 Category '000' Messages
5.5.1 Aloha Messages {Type '00')

These messages are transmitted on a control channel by a TSC - sea

gection 7.

They invite radic units to transmit single codeword random

access messages in the designated frame of timeslots. An Aloha message may
alsc be used to demand a response from an individually addressed radio

unit.
1} PFIX (IDENT1| 1| CAT |TYPE [(FUNC [CHAN4; WI| RSVD |{M) (N} P
000 00
1 7 13 1 3 2 3 4 3 2 s 4 16
PFI¥X -~ Prefix {see also IDENT1).

IDENT1 ~ 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 bits may be set
arbitrarily.

caT - 'GGor.
TYPE -~ °'00'.
FUNC =~ Specifies the function of the Aloha invitation:

‘00D ALH Any single codeword message invited.

‘001" ALHS Messages invited, except RQD.

‘010" ALHD Messages invited, except RQS.

*011* ALHE Emergency requests (RQE) only invited.

'*100°' ALHR Registration (RQR) or emergency requests (RQE)}
invited.

*101* ALHX Messages invited, except RQR.

*110' ALHF Fall-back mode; messages invited only from
radico units which know the fall-back method
used by this system.

The fall-back mode is a customised mode of
operation used only in the case of eguipment
malfunction.

*111* Reserwved for future use.

The rules defining the Alcha functions appropriate to
customised random access messages are system—dependent.

CHAN4 =~ Least significant four bits of the channel number

af the control channel on which the message is sent
(to protect against breakthrough).

contd.
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!
1

RSVD

(M)

{N)

Delay parameter for repeat transmissions.
See random access protocol (section 7).

Regerved for future definition. Default value =

Address qualifier.
See random atcess protocul (section 7).

Alcha number.
See random access protocol {section 7).

Parity check bits.

00,




5.5.2 Acknowledgement Messages {Type '01')

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

The basic structure of the acknowledgements is illustrated below but,
for clarity, it is shown separately for TSC source and radio unit source in
subsections 5.5.2.1 and 5.5.2.2 respectively.

1 |PFIX [IDENT1| 1| CAT |[TYPE |FUNC IDENT2i QUATL, | {N) P
0]e2¢] 01
1 13 1 3 2 3 13 1 4 16
PFRIX 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.)
CART 'Qo0.
TYPE Q1.
FUNC Specifies the function of the acknowledgement:
*000" ACK General acknowledgement
'001' ACKI Intermediate acknowledgement,
more signalling to follow
‘010" ACKD Acknowledge, ¢all gueued
‘011' BACKX Acknowledge, message rejected
'100' ACKV Acknowledge, called unit unavailable
*101* ACKE Acknowledge emergency call
*110* ACKT Acknowledge, try on given address
'111' ACKB Acknowledge, call-back, or
negative acknowledgement.
IDENT2 Ident of the calling party or gateway.
{fhis is the ident of the party or gateway that originated
the eall for which the acknowledgement is being sent.)
QUAL Qualifies the function (FUNC) of the acknowledgement.
(N) Aloha number in messages transmitted by a TSC.
Reserved in messages transmitted by radio units;
default value = '0000°'.
P Parity check bits.
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§.5.2.1 Acknowledgement megsages sent by the TSC

The acknowledgement messages may be sent by the TSC at various stages
of c3ll smet-up (or during transactions), to indicate the progress of the
call. Data codeword(s) may be appended to an ACKT address codeword to
convey additional information, depending on the value of IDENT1.

Acknowledgement address codeword:

1] PFIX |IDENT1| 1| cAT |TYPE |FUNC |IDENT2] QUAL |{N) 4
000 | 01
1 7 13 i 3 2 3 13 1 4 16
PFIX <« Prefix of the calling radio unit,
IDENT1 ~ 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.
PSTNSI} - for a call to a prearranged PSTN destination.
PSTNGI =~ for a call to a general PSTN destination.
TSCIL ~ for an RQQ or RQC transaction with the TSC.
DIVERTI ~ for general cancellation by a recipient of

diversions.

In ACKT(QUAL=U0}, IDENT1 is the diversion ident or gateway;

if IDENT1 = IPFIXI, PABXI or PSTNGI, the diversion address

is given in appended data codeword(s) - see below. If a call
to an individual address has bheen diverted to a group address,
or vice wversa, IDENT1 in ACKT is set to IPFIXI and the
diversion address is given in an appended data codeword (with
bit GF set appropriately).

In acknowledgements to RQR, IDENT1 = REGI.

CAT - 0007,

TYPE -~ 017,

FUNC -~ ACK, ACKI, ACKQ, ACKX, ACKV, ACKE, ACKT or ACKB.
IDENT2 -~ 1Ident of the calling radio unit.

QUAL - Qualifies the function {FUNC) of the acknowledgement.

See below.

(N} - Alocha number.
See random accegs protocol (section 7).

P -~ Parity check bits.

contd.
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Data codewords following ACKT(QUAL=0] address codeword:

When ACKT(QUAL=0) is transmitted by the TSC, up to three data
codewords may be appended to convey the diversion address or dialling
information. The form of these data codewords depends on the value of
IDENT1.

a. If IDENTI = BSTNGI then up to three data codewords with the following
gtructure may be appended to ACKT(QUAL=0}:

0| RSA |PCW eleven BCD digits P
1 1 2 11x4 1s
RSA + Return Slot Access Flag.

When transmitted by the TSC on a centrol channel in the
second half of a slot preceding an access slot:
*0' - radio units are not permitted random access in the
following slot on the return control channel,
*l' - 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'. BSee also 7.2.5.

FOW - Numbser of data codewords appended to this data codeword
(inn the same message):
*00' no data codewords follow
'0l' orne 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 5~14
ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 49 of 295

000 0000000000008 00000000




|

b. If IDENTL = PABXI then a single data codeword with the following

RSVD ~

5p -

PARAMETERS ~

P -

Parameter

If 8p="0"

IF sp="1"

structure is appended to ACKT(QUAL=0):

g " RSVD sP PARAMETERS P

1 10 1 36 16

Reserved for future definition. Default value = all *0's.
'0* for a "long™ PABX extension number.
*1' for an extension number that can be represented

by 13 bits.

See parametar formats bselow.

Parity check bits.

formats

BCD1 |BCD2 |BCD3 |BCD4 |BCDS |BCDE |BCDY |BCDB (BCDYS

4 4 4 4 4 4 4 4 4

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

RSVD BXCHANGE HNumbax
21 2 13
RSVD -~ Reserved for future definition.

Default value = all *0’s.

EXCHANGE ~ Indicates the appropriate PABX exchange.

Number - PABX extension number.

contd.
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c. If IDENT) = IPFIXI thén a3 dingle data codeword with the following
structure is appended to ACKT{QUAL=0}:

( 0 RSVD GF PFRIXT IDENTT P
1 26 1 7 13 1&
RSVD - Reserved for future definition. Default value = all *0's.
BF - *0' if the diversion address is an individual address.

*1* if the diversion address is a group address.

PFIXT -~ Prefix of the diversion address.
IDENTT ~ Ident of the diversion address.
P =~ Parity check bits.

contd.
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Acknowledgements sent to calling radioc unit to indicate progress of Simple
or erergency call {as redquested by an ROS or RQE message}:

ACKI
ACKY

ACKQ
ACKD

ACKX
ACEKX
ACKV
ACRV

ACKB
ACKT

{QUAL=0)
(QUAL=1)

(QUAL=0)
(QUAL=1)

{QUAL=0)
(QUAL=1)
(QUAL=0)
(QUAL=1)

{QUaL=0)
{QUAL=0)

Called unit alerting but user/ data equipment not
ready.

Intermediate acknowledgement; more signalling to
follow.

All traffic channels in use, TSC has gueusd the call.
Conflicting call in progress (e.g. called unit
engaged), or higher in queue. TS8C has: queued the call.
Invalid call; request rejected.

System overload; request rejected.

Called unit not in radic contact or call set-up
abandoned.

Conflicting call in progress or higher in gqueuwe (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.

Acknowledgements sent to radio unit to indicate progress of Include call
{as requested by an RQS on a traffic channel}:

ACK

ACKI
ACKI

ACKQ
ACKX
ACKX
ACKVY

ACKV

ACKT

{QUAL=0)

(QUAL=0)
[QUAL=1)

(QUAL=0)

{QUAL=0)

{QUAL=1)
{QUAL=0)

(QUAL=1)

{QUAL=0)

Include reguest accepted; called party will be directed
to the traffic channel.

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; reguest 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.

Acknowledgements sent during set-up of standard data communication (as

reguested by an RQOD messaqe]):

To be defined.

Acknowledgements to cancel/abort message ROX:

ACK

{QUAL=1)

Acknowladgement of RQX.

contd.
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Acknowleddements to call diversion reguest ROT:

ACK {QUAL=0) - Call diversion or cancellation has been accepted.

ACKT (QUAL=1) - Intermediate acknowledgement; more signalling to
follow.

ACKX (QUAL=0) ~ Invalid call; request rejected.

ACKX (QUAL=1)} =~ System overload; request rejected.

ACKV {QUAL=0) - Transaction abandoned.

Acknowledgements sent ag response to emergency call request RQE:

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

Acknowledgements to registration reguest ROR:

ACK (QUAL=0) - Registration accepted.

ACKI (QUAL=1) - Intermediate acknowledgement; more signalling to
follow.

ACKX (QUAL=0) - Invalid request; registration denied.

ACKX (QUAL=1) -~ System overload; registration failed.

Acknowledgements sent to radio unit to indicate progress of status
trangaction {as requested by an ROC message):

ACK ({QUAL=0) -~ Transaction has been successfully completed, i.e. the
called destination has accepted the status information.

ACKI (QUAL=1) - Intermediate acknowledgement; more signalling to
follow.

ACKQ {QUARL=0) - System is busy. Wait for further signalling.

ACKQ (QUAL=1) =~ Called unit engaged. Wait for further signalling.

ACKX ({QUAL=0) - Invalid call; message rejected.

ACKX (QUAL=1) ~ System or called unit overload; message rejected.

ACKV (QUAL=0) ~- 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.

ACKT (QUAL=0}

¢

Called unit's calls have been diverted.

Acknowledgements sent to radio unit to indicate progress of short data
transaction {as requested by an RQC message):

ACK (QUAL=0) - Transaction has been successfully completed.

ACKI {QUAL=1) - Intermediate acknowledgement; more signalling to
follow.

ACKQ (QUAL=0) - 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) - &ystem or called unit overload; message rejected.

ACKV (QUAL=0) - 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.

ACKT {(QUAL=0) Called party's data calls have been diverted,
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5.5.2.2 Acknowledgenent megsages sent by radio units

An acknowledgement may be sent by a radio unit in response to a TSC
An acknowledgement is also sent
if & radio unit receives an individually addressed Aloha message and has no

Ahoy or HEAD message that demands a reply.

suitable random atcess message to send {see 7.4.1 and 8.3.2.1).

1| PFIX |IDENT1| 1| CAT| TYPE |FUNC |IDENT2 |QUAL |(N) P
0oo| 01
1 7 13 13 2 3 13 1 4 16
PFIX - Prefix of the transmitting unit.

IDENT: -~ IDENT1 from the TSC's message, unless the acknowledgement is
gent in response to an individually addressed Alcha message,
in which case IDENT1 is set to TSCI.

CAT -~ '000*.
TYPE - '0O1°,
FUNC - ACK, ACKI, ACKX, ACKV or ACKB.

IDENT2 - IDENT2 from the TSC’s message, unless the acknowledgement is

sent in response to an individually addressed Alocha message,
in which case IDENTZ is the transmitting unit’s ident.
QUAL - Qualifies the function (FUNC) of the acknowledgement.
{N) =~ Reserved for future definition. Default value = '0000°,
P ~ Parity check bits.

Acknowledgements to AHY (i.e. general availability check):

i}y Prom called unit
ACK {Q

ACKI (Q

ACKX

ACKY ({Q

ACKB {Q
ACKB (O

UAL=0)

UAL=0}

(QUAL=0)

UAL=1)

UAL=0)
UAL=1)

(PFIX/IDENTY from AHY):
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 dees not wish to receive this call

{e.g. his YBusy control® is in the busy state}.
Call accepted for call-back.
Data codeword appended to AHY was not decodeable

and unit reguires the message to be retranamitted.

ii) From requesting unit (PFIX/IDENT2 from AHY):

ACK (O
ACKX {QUAL=0)

UAL=0)

Unit is waiting for signalling for a call.
Unit is not waiting for gignalling for & call.
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Acknowledqement from called unit to AHYX {cancel alert/waiting state):

ACK (QUAL=1} - Acknowledgement.
Acknowledgements from called unit to AHYQ (status megsage):

BCK {QUAL=0} ~ Unit has accepted the information in the AHYQ message.
BCKX (QUAL=0} =~ Unit is not equipped to accept the information.
ACKX {QUAL=1} ~ Unit cannot accept the information at this time
{e.g. its queue is full).
ACKV {QUAL=1l)} - Unit does not wish to accept status information
from this calling party.
ACKB (QUAL=1)} =~ Data codeword appended to ABHYQ was not decodeable and
the unit requires the message to be retransmitted.

Acknowledgements to ABYC {instruction to send short data):

i) From called unit {PFIX/IDENT1 from AHYC}:
ACKX (QUAL=0) - Unit is not equipped te send the required data.

1i) From calling unit {PFIX/IDENT2 from AHYC):
ACKX (QUAL=0) - Unit is not waiting to send address information
or short data message.

Acknowledgements from called unit to HEAD message (short data)s

ACK (QUAL=0) =~ Unit has accepted the information in the HEAD message.

ACKX (QUAL=0) — Unit is not equipped to accept the data message.

ACKX (QUAL=1) - Unit cannot accept the message at this time
{e.g, its data store is full).

ACKV {QUAL=1) - Unit does not wish to accept a data message from this
calling party.

ACKB (QUAL=1) - Not all the appended data codewords were decodeable and
the unit reguires the message to be retransmitted.

Acknowledgement to_an individually addreased Aloha message [if addressed
radio unit hag no random accesgs message to send}:

ACKX (QUAL=0) - Acknowledgement, nothing to send.

Acknowledgement to an individually addregsed RAHYD message

1 |pFIX IDENT1 1 CAT TYPE FUNC IDENT2 QUAL RSVD| MODEM| P

010 01
1 7 13 1 3 2 3 13 1 3 1 186
RSVD - Reserved. Default value = all 'O's
HODEM ~ as a response to AHYD, availability of modem for Standard

Data any other response, reserved for future definition.

Default value '0*

‘0! — 1200 bits/sec FPFSK only available
1t - Both customised rate and
1200 bits/sec available
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5.5.3 Type *'10' Mesmages (Requests and Ahoys)

The Request messaged sent by radio units and the Ahoy messages sgent by
the TSC have the same Category and Type. For clarity, they are shown
separately:

~ ‘Section 5.5.3.1 defines the Request codeword structures.
~ Section 5.5.3.2 defines the Ahoy vodeword structures.

5.5.3.1 Request Megsages (Type *10°'}-

These messages are transmitted to the TSC from a radio unit requesting
a function. Reguest 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 5.5.3.1.1 o 5,5.3.1.8.

1| PFIX |IDENT1J 1| CAT |TYPE |FUNC PARAMETERS . P
000 | 10 ]
1 7 13 1 3 2 3 1s 16
PFIX ~- Prefix of the requesting radio unit.
IDERT1 -~ 1Ident of the called party or gateway.
CAT - '000°'.
TYPE =~ '10°'.
FUNC ~ Specifies the function of the request:
*000* RQS FRequest Simple call
'o01 Spare. Available for customisation

'010* RQEX Request call cancel / abort transaction
011’ RQT Request call diversion

*100° RQE Request emergency call

€101 BRQR Reguest to register

'110* RQQ Request status transaction

'111* RQC Request to send short data message.

PARAMETERS ~ See following pages.

P -~ Parity check bits.
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Thip message is transmitted to the TSC on a control channel by a radio
unit requesting a non-emergency conversation or a channel over which any
appropriate audio signalling, eveh 2 non-standard modulation or format, can
be sent. See section 9 for the call procedures.

The RPS 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 xrange 0-8191, 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 AHYC message {see 5.5.3.2.8).

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

1|PFIX|IDENT1|1|CAT|TYPE|FUNC|IDENT2 |DT|LEVEL|EXT|FLAGL|FLAG2 P
0oo| 10 Q00

1 7 13 1 3 2 3 13 1 1 1 1 1 16
PFIX - Prefix of the requesting radio unit,
IDENTY =~ 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="1")
PABXY - 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 destipation,
CAT - '000'.
TYPE ~ '10°'.
FUNC - '000',

IDENT2 -~ 1Ideént of the requesting radio unit.

DT - RQS message on a control channel:
‘0" if the caller is reguesting speech communication.
1’ if the caller wishes to send non-prescribed data.
ROS message on a traffic channel:
This bit shall be set egual to bit D from the GTC message
that allocated the traffic channel.

contd.
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LEVEL

EXT

FLAGI

FLAGZ

ROS message on a control channel:

This bit specifies 2 levels of priority

{both non-emexrgency).

High priority is '0’, non-priority call is *1°.
RQS message on a traffic channel:

This bit shall be set to ‘1’.

'G' if IDENT1 is not a short addressing PABX extension number.
*1' if IDENT1 is a short addressing PABX extension number.

For a group call {common-prefix or interprefix):
'*0' -~ enable called users to reply
*1* - disable called users from replying.
For a short addressing call to a PABY extension,
FLAG1/FLAGZ indicates the appropriate PABX exchange.
For a general call to the PSTN:
*0' ~ number has up to 9 dialling digits
'1' - number has 10 to 31 dialling digits.
For all other types of call, FLAGL is reserved for future
definition. Default value="0".

For a gshort addresesing call to a PABX extension,
FLAG1/FLAG2 indicates the appropriate PABX exchange.

For all other types of call, FLAGZ is reserved for future
definition. Default value='0".

Parity check bits.
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5.5.3.1.2 Reguegt Codeword Free for Cugtomisation,Not defined

This message may be transmitted te the TSC on a control channel by a
radio unit which is requesting a customised service.
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5.5.3.1.3 <¢all Cancel / Abort Transaction Request Message, ROX

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

a. caneceél a previous call reguest, while walting 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 TSC on A traffic channel by a radio

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

1 |PFIX |IDENTLl; 1 |CAT |[TYPE |FUNC |XDENT2 |RSVD P
i 000 10 010

1 7 13 1 3 2 3 13 -] 16
PRIX =~ Prefix of the requesting radioc unit,
IDENT1 -~ Called party or gateway:

Ident - for a common~prefix call
IPFIXI - for an interprefix call
ALLIX - for a system-wide call
PABXI —~ for a call to a PABX extension
PSTNSIJ — for a call to a prearranged PSTN destination
PSTHNGI - for a call to a general PSTN destination

TSCI - for an RQQ or RQC transaction with the T5C
DIVERTI for aborting a general cancellation by a reeipient
of diversions.

)

Note: IDENT1 is the same as IDENT1 from the regquest being
cancelled/faborted, except for a short addressing PABX

call.,
CAT - '000°'.
TYPE - 10,
FUNC -~ ‘010,

IDENT2 -~ Ident of the requesting radio unit.
RSVD - Reserved for future definition. Default value = *00000'.

P ~ Parity check bits.
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This megsage is transmitted to the TSC on a control channel by a radio
unit to request either that future calls addresged:
- to itself, or
~ to another subscriber unit. or group
pe redirected to a specified alternative destination; the destination may
be a radio or line unit, a group, a PABX extension or a PSTN number.

This message is also used by a radio unit to reguest:
— rcancellation of the diversion of its calls, or
- cancellation of the diversion of another party’s calls, or

- cancellation of any existing diversions to it.

See section 12 for the diversion procedures.

1 |PFIX |IDENT1| 1 |CAT |TYPE |FUNC |IDENT2 |SD |DIV |FLAGl |FLAG2 b<)
000 | 10 011

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

PFIX - pPrefix of the requesting radio unit.

IDENT1 ~ For diversion requests:

party or giéteway to which callé are to be redirected:
ident, IPFIXI, PSTNSIj, PSTNGI 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 - ‘oo00¢’',

TYPE - *10°.
FUNC -~ '011°.
IDENTZ ~ TIdent of the reguesting 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.

'01l' 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=0), RQE(D=0}, RQQ(STATUS='Q0000') or
RQQ(STATUS='11111%). "Data" calls are defined as calls
requested using RQS{DT=1), RQE(D=1), RQQ{'00001'~'11110"),
RQC or RQD.

contd.
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D1V

FLAGL

FLAGZ

'0* for a request for call diversion.
*1’ for a regquest for cancellation of call diversion.

For IDENT1 = PSTNGI,
'Q* ~ number has up to 9 dialling digits
*1' - number has 10 to 31 dialling digits.
For IDENT1 / PSTNGI, FLAG1 is reserved; default value='0‘.

Specifies whether or not three addresses must be supplied:
For DIV='0*, '0' for self-initiated diversion

*1* for third-party diversion.
For DIV='1', FLAG2 shall be set ta ’'0Q*.

Parity check bits.
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5.5.3.1.5 Request Emergency Call Message, RQE

This message is transmitted to the TSC by a radio unit reguesting 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 PABX
extension that can be accommodated in the range 0-81%91. 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 call to a PABX extension
with a "long” number. See saction 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 calls.
Emergency calls may be pre-emptive, that is, another call may be terminated
prematurely to free a channel for an emergency call.

1 |PFIX |IDENT1 |1 |CGAT |TYPE| FUNC |IDENT2 |D |RSVD |EXT |FLAGY |FLAG2|P
000 10 100

1 7 13 1 3 2 3 13 1 1 1 1 1 16
PPIX -~ Prefix of the requesting radio unit,
IDENT1 « cCalled 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='1"}

PABXI - for a <all to a "long" PABX extension number

PSTNSIj ~ for a call to a prearrangesd PSTN destination
PSTHGI for a call to a general PSTN destination.

§

Note: If EXT='0'/FLAG2='1', the meaning of IDENT1 may be

redefined.
CAT - 000°.
TYPE -~ '10°'.
FUNC - '1D0°".
IDENTZ ~ Ident of the reguesting radio unit,
D -~ 0" if the caller is requesting speech communication.

*1' if the caller is requesting data communication.

Note: If EXT='0'/FLAG2='1', the meaning of bit D may be
redefined.

contd.
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RSVD -~ Reserved for Future definition. Default value=’0'.

EXT =~ '0O' if IDENT1 is not a short addressing PABX extension
numbér .
*1' if IDENTL is a short addressing PABX extension number.

FLAGl1 ~ For a group call {common~prefix or interprefix):
*0' ~ enable called users to reply
*1' =~ disable called users from replying.
For a ghort addressing call to a PABX extension,
FLAG1/FLAG2 indicates the appropriate PABX exchange.
For a general call to the PSTN: '
"0t - mamber has up &5 7 221 fng Y odes

00000
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5.5.3.1.6 Regquest to Regiater Megsage, RQOR

This message is tranasmitted to the TSC on a control channel by a radio
unit requesting to register. See section 8 for the registration
‘procedured.

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

I| PPIX |IDENT1 |1 |CAT |TYPE |FUNC INFO- RSVD B
000 10 101

1 7 13 1 3 2 3 15 3 186
PFIX - Prefix of the requeésting radio unit.
IDENT1 - Ident of the requesting radio unit.
CAT — *000°'.

TYPE - '10°'.
FUNC - 101,

INFO ~ Availak¥le for customisation by systems, to convey additional

information to the TSC. Null values = all '0O's.
RSYD -~ Reserved for future definition. Default value = '000’.

P - Parity check bits.
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5.5.3.1.7 Request Status Transaction, RQQ

This mespage ig transmitted to the TSC on a control channel by a radic
unit:

~ to reguest that status information be relayed to the
addressed line unit or radio unit, or

- o send status information to the TSC.

The status field in an RQQ message consists of 5 bits, allowing 32
different atatus values. Two of these values have been predefined (see
below).

For a common-prefix 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 |IDENT1 (1 |CAT [TYPE |[FUNC |IDENT2 |STATUS P
000 | 10 110

1 7 13 1 3 2 3 13 5 16
PFIX =~ Prefix of the requesting radio unit.
IDENT1 =~ Called party or gateway:
Ident -~ for a common-prefix transaction

IPPIXI - for an interprefix transaction
TSCL ~ for a transaction with the TSC.

CAT -~ 000,
TYPE =~ *10°.
FUNC =~ *110°.
IDENT2 -~ ZIdent of the reguesting radic unit.
STATUS ~ For a transaction with a lise unit or radio unit:
00000 raquests that the addressed unit
call back with a speech call
{no other status information
indicated).
"00G01 to *11110° are user~defined status values.
11111 cancels a previcus speech call reguest
{no cgther status information
indicated).

For a transaction with the TSC:

pelelelo]eld indicates "off-hook" or equivalent.
*00001’ to "11110' are system-defined status values.
‘11111 indicates “on~hook” or equivalent.
P -~ Parity check bits.
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5.5.3.1.8 Request to Trangmit Short Data Message, ROC

~ This message is sent by a radié unit to request permission to tranemit
a short data message [comprising the HEAD address codeword and up to four
data codewords). -After regeiwving thé request, the TSC uses the AHYC
message to instruct the requesting unit to transmit the data message on the
contrel channel. See section 14 for the short data message procedures.

1| PFIX |[IDENT1 |1 {CAT |[TYPE |FUNC {IDENT2 |SLOTS [EXT |FLAG1l|FLAG2|. P
000 1D 113

1 7 13 1 3 2 3 13 2 1 i 1 16
PFIX - Prefix of the requesting radic unit.
IDENT1 ~ <cCalled party or gateway:
Ident - for a common-prefix call
IPFIXI =~ for an interprefix call
ALLI - for a system-wide call
namber -~ for a short addressing call te a PABX extension
(EXT="'1"')
PABXI - for a call to a "long" PABX extension nunmber

PSTNSIj -~ for a call to a prearranged PSTN destination
PSTNGI ~ foxr a call to a general PSTN destination
TSCI - for a transaction with the TSC.
CAT - '000".
TYPE -~ 110°'.
FUNC -~ *111°'.
IDENT2 - Ident of the requesting radio unit.
SLOTS -~ The number of timeslots required for the data message:
*00’ reserved
‘01" resgerved
'10' two slots {address codeword + 1 or 2 data codewords)

*11* three slots {address codeword + 3 or 4 data codewords)

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

FLAG1 ~ For a short addressing call to a PABX extension,
FLAGl/FLAG? indicates the appropriate PABYX exchange.
For a general call to the PSTN: :
*0* - number has up to 9 dialling digits
1' -~ pumber has 10 to 31 dialling digits.
For all other types of call, FLAGLl is reserved for future
definition. Default value='0"'.

FLAG2Z =~ For a short addressing call to a PABX extenslion,
FLAG1/FLAGZ2 indicates the appropriate PABX exchange.
For all other types of call, FLAGZ is reserved for future
definition. Default value='0"',

P -~ Parity check bits,

Page 5-32

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 67 of 295




5.5.3.2 Ahoy Mepaaqges (Type *10'}

These messages are transmitted by a TSC; they demand a response from

an addressed radio unit.

The bagic structure is illustrated below but, for clarity of

definition, the mémsage for each function is detailed separately in

gections 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 TSC.)

1{ PFIX |IDENT1| 1| CAT |TYPE |FURC PARAMETERS P
0G0 | 10
1 7 13 13 2 3 i8 16
PFIX -~ Prefix.
IDENT1 =~ 1Ident of the called party or gateway.
CAT -~ '000'.
TYPE ~ Fl0°.
FUNC ~ Specifies the function of the Ahoy:

'Q00’  AHY General availability check

Q01" PFree for .customisation

‘010’ AHYX  Cancel alert/waiting state

011 Reserved for future use
'100* Reserved for future use
€101 Reserved for future use
*110°  AHYQ Status message

>111*  AHYC Short data invitation.

PARAMETERS - See following pages.

P - Parity check bits.
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5.5.3.2.1 General Awvailability Check Megsaqe, 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 unitjuser 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 dbefore
the TSC transmits a short data message (HEAD); see 14.1.6.

c. It may be sent to a reguesting radio unit to check that it is still in
radio eontact and to restart its waiting timer (see, for example,
sections 8.2,1.3, 9.1.1.7 and 9.1.1.10).

AHY may also be sent by the TSC to a radio unit on a 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 AHY address codeword, to
convey additional informatioen, 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 addressged unit:

i) For AD = '0' -~ On a control channel, the addressed unit responds in
the slot following the AHY. i
On a traffic channel, the unit times its response
from the end of the AHY address codeword.

]

ii} For AD *1' -~ On a control channel, the addressed unit responds in
the slot follewing the data codeword (i.e. in the
slot following the slot that contains the data
codeword). On a traffic chanpel, the unit times its

response from the énd of the data cedeword.

contd.
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AHY address codeword:

1 |PFIX |IDENTLl| 1 |[CAT |TYPE |FUNC [IDENT2| D |POINT |CHECK (K |AD | P
000 | 10 000

1 7 13 i 3 2 3 i3 1 S § 1 1 16
PFIX ~ Prefix of the radio unit,
IDENT]1 -~ <dalled party or gateway:

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

b) PFor POINT='1l' (i.e., availability check on calling unit),
IDENT]1 is the called party or gateway as follows:
Ident ~ for a common~prefix call
IPPIXI for an interprefix call
ALLIX - for a system-wide call

PABXI -~ for a call to a PABX sxtension

PSINSIY - for a call to a prearranged PSTN destination

PSTNGI -~ for a call to a general PSTN destination

TSCIL - 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 ~ 'QO00°.
TYPE - '10'.
FUNC ~ 000°.
IDENTZ -~ Calling party or gateway:

4} For POINT="0' {i.e. availability check on called unit},
IDENTZ is the calling party or gateway as follows:

INcex ~ for an Include call availability check

SDMI - for a short data message availability check

DUMMYI - for a "no-call” test availability check
For all other types of call,

Ident ~ for a common-prefix call

IPFIXI - for an interprefix call

PABX1 - 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).

by For POINT='1' {(i.e. availability check on calling unit),
IDENT2 is the ident of the calling radio unit.
contd.
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POINT

CHECK

AD

If the calling party regquested speech communigation
(i.e. RQS(DT=0) or RQE(D=0)), then D='0'.
Otherwise, b='1"'.

{For an AHY sent to restart the walting timer of a radio unit
sending "off-hook” or "on-hook®™ signalling, D='1").

‘0’ demands an acknowledgement from the unit whose
individual address is PFIX/IDENTI.
'lt' demands an acknowledgement from the unit whose
individual &ddress is PPIX/IDENT2.
See sections 9.2.2.2, 9.2.2.3 and 9.2.3.2 for the appropriate
acknowledgement.

AHY message on a control channel:

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

b} For POINT='1' (i.e. availability check on calling unit),
CHECK is reserved for future definition. Default
value='0",

AHY message on a traffic channel:
CHECK is reserved for future definition. Default
value='0",

'O if the calling party reguested 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

*off-hook"™ or "on-~hook' signalling, E="0').

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

Parity check bits.

contd.
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Data codeword following AHY address codeword:

For a (control channel) availability check on the called unit, if bit
AD in the AHY address codeword is det to 'l’, then a single data codeword
with the following structure is appended to the AHY codeword.

O | FORM | PARAMETERS P
1 3 44 1s
FORM - Defines the format of the PARAMETERS field (see/below).
*000' -~ Value uged to convey the address of the calling

unit in an interprefix or Include call.
001" to ’100' are reserved for future uyse.
'101' to '1ll' are spare for cugtomisation.

f

PARAMETERS See parameter formats below.

P -~ Parity check bits.

Parameter formats

PARMMETERS
FORM = 000 RSVD , PFIX2 IDENTZ2
24 7 13
RSVD =~ Reserved for future use.

Default value = all '0's.
PFIX2 ~ Prefix of the calling unit.

IDENT2 - Ident of the calling unit.
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5,5.3.2.2 This section is free for customisation.

5.5.3.2.3 cCancel Alert/Waiting State Mesgage, RAHYX

This message is transmitted on a contrel channel by the TSC, to inform
a called radio unit of cancellation of an incoming traffic channel call
e.g. if the ecalling unit no longer wants the call. It demands a response
ACK{QUAL=1) in the next &lot from the called unit i,e. the unit whose
individual address is PFIX/IDENT1 - see 9.2.2.4. (Note that this méssage
is used only for cancelled individual calls to radio units.)

1 |PFIX |IDENT1l| 1| CAT |TYPE |FUNC |IDENT2 |RSVD P
00Q 10 010

1 7 13 1 3 2 3 13 5 16
PFIX -~ ©Prefix of the called radio unit.
IDENT1 ~ Ident of the called radio unit.

CAT -~ '000'.
TYPE =~ '10°.
FUNC -~ °’010'.

IDENT2 =~ Calling party or gateway:

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
INCT - for an Include call.
RSVD +— Reserved for future definition. Default wvalue = *00000°’.
P - Parity check hits.
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5.5.3.2.4 Thisgs section is reserved for future use.

5.5.3.2.5 This section is reserved for future use.

5.5.3.2.6 This section is reserved for future use.
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5.5.3.2.7 Status Ahoy Messaqe, AHYQ

This message is transmitted on a control channel by a TSC to inform a
called radio unit of status information sent by a radio or line unit. Fox
an interprefix status message, IDENTZ iri the AHYQ address codeword is set

te IPPIXI and a data codeword is appended containing the calling unit's

address. AHYQ is also used to send a S-bit status megsage to a radio unit

from the TSC.

ABYQ demands an response ACK, ACKX, ACKV or ACKB from the called unit

{i.e. the unit whose individual address is PFIX/IDENT1):

~ in the slot following the AHYQ address codeword, for a
common~-prefix status message (IDENT2 = ident) orxr a message
from the TSC (IDENT2 = TSCI};

- in the slot following the appended data codeword, for an
interprefix status message (IDENT2 = IPFIXI}.

See 13.2.1.5 and 13.2.3.1 for the Status Ahoy procedures.

AHYQ addresgss codeword:

1| pprx [IDENT1| 1 |cAT |TYPE |Func |IDENT2 |sTaTus P
000 | 10 110

[
~J

13 1 3 2 3 13 5 16

PFIX ~ Prefix of the called radio unit.

IDENT1 - 1Ident of the called radio unit,
CAT =~ *000°'.
TYPE - *10°'.
FUNC -~ '110°'.
IDENT2 ~ (Calling unit or gateway:
I1dent ~ for a commen-prefix transaction
IPFIXI - for an interprefix transaction
TSCI - for a message from the TSC.
If IDENTZ2 = IPFIXI, the address of the calling unit ig

provided in an appended data codeword (see below).

STATUS ~ PFor a status message from a radio or line unit, this field

contains the status information sent by the calling unit:
00000’ requests a speech call
00001’ to '11110' are user-defined status values

‘11111 cancels a previous speech call request.

For a status message from the TSC, the meaning of the STATUS

field 1s system-dependent.
P - Parity check bits.

contd.
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d - H

Data codeword following AHYQ address codeword:

For an interprefix status transaction, IDENTZ in the AHYQ address
codeword is set to IPFIXI and a data codeword is appended containing the
calling unit’s addrees.

RSVD

PFIX2

IDENT2Z

P

o) RSVD PFIX2 IDENT2 P

1 27 7 - 13 i6

- Reserved for future use. Default value = all '0’s.
- Prefix of the calling unit,
—~ Tdent of the calling unit.

- Parity check bits,
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5.5.3.2.8 Short Data Invitation Mesgage, AHYC

This message is used By the TSC to instruct a radio unit to send a
short data transmission (see gsections 9.2.2.1, 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, section 5.5.1.2.2} or RQC data (see HEAD,
section 5.6.2), when a preceding request message from the radio
unit has indicated the regquirement. Mode 1 is distinguished by
getting PFIX/IDENT2 to a radio unit's individual address.

- In Mode 2, AHYC demands that a radio unit trdnsmitg a data message
of a prescribed type {see section 18); 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 radic unit. Mode 2 is
distinguished by sstting PFPIX/IDENT1 to a radio unit's individual
address (with IDENT2 as a non-radic-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.

1| PFIX |IDENTLl |1 (CAT {TYPE |FUNC |IDENTZ |SLOTS ([DESC P
000 10 111

PFIX¥ ~ Prefix of the radic unit.

IDENT1 ~ cCalled 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
PABXI - for inviting address information for a call to a
PABX extension
DIVERTI — for inviting the blocked address for third-~party

call diversion
5DMI - for inviting RQC data.

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

contd.
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j

TYPE

FUNC

IDENTZ2

SLOTS

Q00 .
10,

*1i1.

Calling party:
a. Mode 1: Ident of the calling radio unit.

b. ¥Hode 2 {instructing the wvnit with addreas PFPIX/IDENT1
to gend data): Ident of the interrogator:

For DESC="000' (serial number check}, IDENT2 = TSCI.

The number of slots reserved for the data message:

SLOTS No, of slots No. of ¢odewords

00" reserved

‘o1 1 address codeword only

107 2 address codeword + 1 or 2 data codewords
11 3 address codeword 4+ 3 or 4 data codewords

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

IDENTI in AHYC S1.OTS
IPFIXY g1
PSTNGI ‘0l for up to 9 digits, or
'10' for 10 ta 31 digits
PABXI ‘o1
DIVERTI 01
SDMI equal to SLOTS from the RQC

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

DESC SLOTS

uslen 'Ol

contd.
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DESC

p

—

Data message codeword descriptor. This field indicates the type
of data message with which the radio unit shall respond:

i)

ii}

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

a. Mode 1:

'000* ~ for inviting extended addressing information for
an interprefix call, or the blocked address for
third-party diversion

‘001 ~ for inviting dialled digits for a call to the
PSTH

‘010* ~ for inviting address information for a ecall to a
PAHX extension

'011" -~ Resexrved

'100 to 111" are spare

b. Mode 2:

‘000" - for demanding the serial number of a radio unit.
‘001 to 011' are reserved
'100 to 111' are spare

When the first codeword of the radic unit's data message
is required to be HEAD (i.e. IDENT1=SDMI), DESC = '00C'.
DESC = '0Q1' to '011' are reserved.

DESC = '100Q°' to '1ll' are spare

Parity check bits.
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5;_5.4 Miscellaneous Control Messages (Type ‘11°)

These are various messages regquired for system control. The basic
structure is illustrated below, but the detailed structure for each message
is defined separately on the following pages.

1 PARAMS 1 |CAT |TYPE |FUNC | PARAMETERS P
000 | 11
1 20 1 3 2 3 18 16
PARAMS -~ Dependent on FUNC.

Where applicable, PARAMS is an address (PFIX/IDENT1);
otherwise bits 2-21 are used for other purposes.
See following pages.

CAT =~ '000°'.
TYPE -~ '11°.

FUNC -~ Specifies the function of the message:
'000" MARK Control channel marker
'001*' MAINT call maintenance message
'*010* CLEAR Clear down from allocated channel
'011°' MOVE Move to specified control channel
*100' BCAST Broadcast message for system parameters
'101' Reserved for future use
'110* Reserved for future use
'111* Reserved for futyre use

PARAMETERS -~ See following pages.

P - Parity check bits.

Page 5-45

ARRIS GROUP, INC., iPR2015-00635, Ex. 1035, p. ‘80 of 295




5.5.4.1 Control Channel Marker, MARK

This message may be transmitted on a control ehannel by a TSC. For
example, it may be sent as the first address codeword(s) on a newly
designated control channel in order to accelerate éontrol channel
acquisition by radio units {see 3.3.3.1). It does not need an address
PFIX/IDENTI, so hits 2-21 are reused.

The message fields 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

ii) the number of bit transitions included between bits 33 and 49 is the
maximum achievable, taking into account condition i} abeve. The bit
values of these flelds will depend on CHAN4 and the system identity
code: An algorithm for generating these flelds is givea in

Appendix 4,
1| CHAN4 A s¥Ys 1 |CAT |TYPE |[FUNC B P
0og | 11 000 1100010011010111
i 4 1 15 1 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.
8YS -~ System identity code of the transmitting system.
CAT - '000'.

TYPE ~ ri1t.

FUNC - ‘000,
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 Maintendnce Message, MAINT

These messages are transmitted on an allocated traffic channel during

a call.

A radio unit sends MAINT mesgsages (OPER = '000', D01, '010', *011')
during a call; see 9.2.3. The TS5C may send MAIRT (OPER = *110') to clear
down from the channel any radio units that should not be there, and may
gend MAINT (OPER = '111') to disable radio units from user transmission.

PFIX |IDENT1| 1 |CAT |TYPE |FUNC |CHAN |OPER RSVD P

000 | 11 061

1
FFIX

IDENT1

CAT
TYPE
FUNC

RSVD

-

7 13 1 3 2 3 10 3 5 16
Prefix,

Transmitted by radio unit:
PFIX/IDENT1 is the unit's individual address if it was
individually addriessed by the GTC message; otherwise
PFIX/IDENT) is either its individual address or the group
address (PFIX/IDENT1} from the GTC, as specified by the
systen - see 5.5.4.5¢, 9.2.2.6 and 9.2.3.

Transmitted by TSC:
OPER = '110' PPIX/IDENT1 is the "call-labelling" address:
either address from the GTC message.
OPER = '111' Individual or group ident, or ALLI;
see below.

Qo0 .,
*11t.
001,

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

‘O0C* Pressel On
'001' Pressel Off
'010' Periodic message within an item
*011* Disconnect message, end of channel use
*100' Spare for customisation {eg radio transmitter
power control)
*101' Reserved for future use
"110' Clear down radic units for which PFIX/IDENT1 is
not a valid call-labelling address
*1131*' Disable user transmission, as follows:
a) an individual radio unit, if PFIX/IDENT1 is an
individual address
b) called radio units in a group, if PFIX/IDENT1 is
the group address
c) all radio units on the channel, if IDENT1 is ALLI.

Regerved for future use. Except for OPER = '100’ when these
bits are available for synchronisation when reserved,

default value = '000DO'.

Parity check hits.
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5.5.4.3 Clear-Down Message, CLEAR

This message is transmitted by a TSC; it directs all radie units to
clear down from a traffic channel. It does not need an address

PFIX/IDENT1, so bits 2-21 are reused.
1 CHAN CONT 1 (CAT |[TYPE |FUNC (RSVD |(SPARE HEVS P
Q0 11 010 101010101010
1 10 10 1 3 2 3 4 2 12 16
CHAN CThannel number of the traffic channel on which the

CONT

CAT

TYPE

FUNC

RSVD

SPARE

REVS

message is sent.

Channel number of the control channel to which radio
units gshould move {(unless CONT = 'Q000000000*, in which
case the channel movement is system~dependent).

000" .

11t

010 .

Reserved for EFuture use. Default value = '0000Q°.

These pits are available for customisation.

Bit reversals, ending with a '0*.

Parity check bits.
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5.5.4.4 Move to Control Channel, MOVE

This message ig transmitted on a control channel by a TSC; it directs

selected radio units to a different control c¢hannel:

and 7.4.2).

{See sections 6.1.1

i [PFIX |IDENT1| 1| CAT |[TYPE TFUNC [CONT |[{(M) [RSVD |SPARE P
- 000 11 | oi1
1 7 13 1 3 2 3 10 8 2 1 16
PRIX Prefix.

IDENT1 PFIX/IDENT1 specifies the radio units that should move.
Only the (M) least significant bits of the Z0-bit address
are ugad; the remaining address bits may be set
arbitrarily.

CAT Q00" .,
TYPE 11,
FUNC ‘0117,
CONT Channel number of the ¢ontrol channel to which
the addressed radio units should move {unless
CONT = *0000000000', in which case the channgl
movement is system~dependent).
(¥ Address gualifier.
RSVD Reserved for future use., Default values = '00°.
SPARE This bit is available for customisation.
P Parity check bits,
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5.5.4.5 Broadcagt Message, BCAST

This message is transmitted on a control channel by a TSC; it contains
information about system parameters for either this system or .ancther
sjstem} It does not need an address PFIX/IDENTL, so bits 2~21 are reuged.

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

1 |SYSDEF s8¥s 1 |CAT |TYPE |FURC PARAMETERS P
efele} 11 100
1 15 1 3 Z 3 18 ie
SYSDEF ~ Specifies which system parameters are being broadcast:
*00000" announce control channel
pelelolod Withdraw control .channel
‘00010 Specify call maintenance parameters
‘00011 Specify registration parameters
001006 Broadcast adjacent site control channel
number
'00101” Vote now advice
'Q0110"
H ) Reserved for future use
'01111* )
10000 )
: ) Spare for customisation of services
*11111t )
SYS System identity code of the system to which the broadcast
-message refers.
CAT Q00" .
TYPE *11°.
FPUNC 100,
PARAMETERS Parameter fields - see following pages.

P

Parity check bits.
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Parameter fields in BCAST messages

a) Announce control channel {SYSDEF = '00000'}

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 to
scan.

1 |SYSDEF 8Ys 1| CAT |TYPE |FUNC CHAN SPARE| RSVD P
00000 000 | 11 | 100
1 5 15 1 3 2 3 10 2 6 16
CHAN - Channel number of the control channel being announced.

SPARE ~ These bits are available for customigation.

RSVD ~ Reserved for future definition., Default = all ’'0's.

b) Withdraw control channel {SYSDEF = '00001")

This message withdraws a channel that could previously be used for
control by the named system; radio units may then delete it from their list
of channels to scan.

1 |8YSDEF 5¥Ys 1 {CAT |TYPE {FUNC CHAN SPARE |RSVD P
00001 elole 11 160
1 5 15 1 3 2 3 19 2 6 18
CHAN =~ Channel number of the control channel being withdrawn.
SPARE -~ These bits are available for customisation.
RSVP -~ Reserved for future definition. Default = all ’0's,
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c) Specify call maintenance parameters {SYSDEF = '00010')

This message specifies:

i)

(ii}y

{iii)

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

whether this system regquires radio units on traffic channels to
send NPON Pressel On messages at the start of speech items;

whether this system reguires that a called unit in a group
shall set PFIX/IDENT1 in MAINT messages it sends to ita
individual address or to the group address from the GTC
ressage.

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 |SYSDEF 5Ys 1 |CAT |TYPE |FUNC {PER |IVAL (PON |ID |RSVD [SPARE P
00010 060 11 100
1 5 15 1 3 2 3 1 5 1 1 2 g i6
PER -~ '0' if radio units shall send call maintenance messages
periodically within speech items.
*1' if radioc units shall not send call maintenance messages
periodically within speech items.
val, - If PER = 0, IVAL is the maximum interval (in seconds)
between the start of the item and the
first periodic message, and then between
subsequent perindic messages.
If PER = 1, IVAL is reserved. Default value = '00000°.
PON -~ '0°' if radio units shall send NPON Pressel On messages at
the start of speech items,
1" if radio units shall not send any Pressel On messages
at the start of speech items.
ID - '0* if a called unit in a group shall set PFIX/IDENTL in
MAINT messages it sends to the group address from
the GTC message.
*1* if a called unit in a group shall set PFIX/IDENT1 in
MAINT messages it sends to its individual address.
RSVD =~ Reserved for future definition. Default value = '00Q’,
SPARE - These bits are available for customisation.

343
i
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d) Specify registration parametersg (SYSDEF = *00011'}

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

1 |SYSDEP sYs 1 |CAT [IYPE |FUNC (RSVD SPARE P
00011 ¢]e]0) 11 100
1 5 15 1 3 2 3 4 14 1s
RSVD - Resgerved for future definition. Default value = '0000'.
SPARE - These bits are available for customisation.

e} Broadcast adiacent site control channel number ({SYSDEF = '00100')

This message specifies a ctontrol channel currently being used for
Bignalling on an adjacent site, It gives the system identity code of the
adjacent site and the channel pumber of the specified control channel, and
may &also give the local serial number of the adjacent site.

1l |SYSDEF SYs 1l |CAT |TYPE |FUNC |CHAN |(SPARE |RSVD |[ADJSITE P

00100 1000 11 100
1 5 15 1 3 2 3 10 2 2 [ 16
CHAN - Channel number of the controel channel being specified.
SPARE -~ These bits are available for customisakion.
RSYD - Reserved for future definition. Default value = '00-".
ADJSITE -~ For ADJSITE = 0, radio units shall ignore this field.

1f

For ADISITE 1 to 15, ADJSITE is the local serial number of
the adjacent site, as assigned by the transmitting site.

The use of gite serial numbers is system-dependent. The
adjacent gite number is useful for wide-area systems that
provide more than one control channel with the same system
identity cede (S5YS). (Note that the same call information
should be sent on control chamnnels with the same S5YS).
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£) Vote now advice (SYSDEF = '00101"')

This message gives an copportunity to idle radic units to use the next
slot for signal assessment of the control channel specified by the
broadcast message., It gives the sysdtem identity code of the adjacent site
that is using the specified control cthannel and the channel number of the
control channel, and may alsc give the locdl serial number of the adjacent

site.

Nota that the TSC should not use the next slot on the transmitting
site t0 signal to units that are likely to be assessing the signal strength
received from the adjac¢ént site.

1 |SYSDEF sys | 1 |caT |TYpE |FuNC |cHAN SPARE |RSVD AﬁJSITE P
0010l 000 11 100
1 5 15 1 3 2 3 10 2 2 & o 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 ADJISITE = D, 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.
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5.6 Category '001°' Messages

5.6.1 Single pddress Megsages {Type '0'}
5.6.1.1 Outbound Single Address Messages, SAMO
The SAMO messages are for the transmission of short data messages from

the TSC to radio units. They are not used in this issue of the standard,
but are reserved for future definition.

1 |PFIX |IDENT1 (; CAT |TYPE |PARAMETERS P
001 0

1 7 13 1 3 1 22 16

PFPIX - Prefix of the called radio unit or group.

IDENT1 -~ Ident of the called radic unit or group.
CAT -~ '001°.
TYPE - '0',
PARAMETERS -~ Reserved for future definition.
P - Parity check bits.
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5.6.1.2 Inbound Single Address Messages

§.6.1.2.1 Inbound Unsolicited Single Address Message, SAMIU

The SAMIU messages are for the transmission of random access shorkt
data messages from radio units to the TSC. They are not used in this issue
of the standard, but are reserved for future definition.

1 |{PFIX ([IDENT1 |1 |[CAT |TYPE| S0L| PARAMETERS P

o001 ¢ 1
1 7 i3 1 3 1 1 21 16
PFIX - Prefix of the originating unit.
IDENT1 - TIdent of the originating unit.
cAT - 'QOo1'.,
™YPE - 0'.
SOL - L SN
PARAMETERS -~ Reserved for future definition.
P - Parity check bits.
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The SAMIS measage is for the transmission of a short data message by a
radio unit in response to an AHYC message from the TSC, For example, it is
used in the extended addressing procedures, in third-party call diversion
{section 12) and for data interrogation {section 15). When appropriats,
data codewords are appended to a SAMIS address codeword.

The mearning of a SAMIS message is indicated by the DESC field. The
AHYC message which solicits a 5AMIS is used in two different Modes (see
5.5.3.2.8); the meaning of the SAMIS message is specified independently for
the two Modes.

The SAMIS message may be transmitted on a control channel and on a
traffic channel.

SAMIS address codeword:

1 |PARAMETERS1| 1 [CAT |TYPE |3QL |DESC |PARAMETERSZ P %

001 ¢ 0
1 20 i 003 1 1 3 18 16
PARAMETERS1 =~ See parameter formats below.
CAT - '0pO1t.
TYPE - 'Q*.
=10} PREEE RS ¢ A

DESC ~ Codeword descriptor:
a. Mode 1: (AHYC with radio unit address as PFIX/IDENTZY:
*000' - extended addressing information for an

interprefix call, or blocked address for
third-party diversion

*Q01* - dialled digits for a call to the PSTN
*010' ~ address information for a call to a PABY
extension

*011* is reserved
*100° to *111* are spare

b. Mode 2: ({BHYC with radio unit address as PFIX/IDERT1):
*000° - radio unit's serial nuwber.
001 to '011' are reserved.
*100* to '111°' are spare.

PARBMETERSZ -~ See parameter formats below.

P -~ Parity check bits.
contd.
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Parameter formatg for Mode 1

ool

ro1or

or

PFIX

IDENT

RSVD

BCDn

EXCHANGE

Number

SP

PARAMETERS1 PARAMETERS2
PFIX IDENT RSVD j
7 13 18
BCD)1 |BCD2 |BCD3 |BCD4 |BODS L |Bcps BCD-’IJ BCD8 |BCDY
4 4 4 4 4 2 4 4 4 4
BcD1| BeD2 |BCB3 |BCD4 |BCDS SP|RSVD|BcD6 |BeD7 |Beps|BeDS
0
a 4 4 4 4 11 4 4 4 3
RSVD EXCHANGE Number sSp RSVD
1
5 2 13 1 17

Prefix of unit or group.
Ident of unit or group.
Default value = all 'O’s.

Reserved.

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 orxder;
digits in any following codeword are later in the dialling
order).

Indicates the appropriate PABX exchange.
PABX extension number.

Indicates the format of the PABX address information:

‘0’ - BCD digits.

*1' - 13-bit extension number plus 2-bit exchange number.
(Note that SP='1' is used only in the call diversion
procedures).

contd.
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Data codewords appended to SAMIS, Mode 1:

For DESC = *001', in response to AHYC inviting PSTN digits, one or two data

RSVD

BCD

codeworde having the following format may be appended:

0 |RsvD eleven BCD digits p
1 3 11 x 4 16
- Reserved. Default value = '000’.

~ 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 fqrmats for Mode 2

PARAMETERS 1 PARAMETERSZ
last part of serial number 2nd part of serial numberl
20 18

The form of the serial number is system~dependent.

Data codewords appended to SANIS, Mode 23

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 regquest to send a short data message using the RQC message (see
The TSC instructs the radio unit to senid its short dita

5.5.3.1.8).

message (using AHYC), and then forwards the message to the called party (or
the TSC may be the called destination).
data messages originated from & line unit, a PABX extension or the PSTN, or

from the TSC itself. See section 14 for the short data message proceduresg.

The TSC may also transmit short

A HEAD message transmitted by the TSC to an individually addresgsed

radi¢ unit demdnds a response from the unit, ih the slot following the last

data codeword of the message. .

HEAD address codeword:

1 |PFIX1 |[IDENT1l| 1 |CAT |TYPE |LEN |PFIX2| IDENT2 P
001 1
1 7 i3 1 3 1 2 7 13 16

PFPIX1 -

IDENT1 ~

CAT -
TYPE -

LEN -

PFIX2 -~

IDENT2 -~

Prefix of the called party {if applicable).

Called party or gateway:
Ident -

ALLI

PABXI
PSTNSIJ
PSTNGI

TSCI

001,
1,

t

I

for
for
for
for
for
for

a

DU U A )

common~-prefix or interprefix call

system-wide call

call to a PABX extensgien
call to a prearranged PSTN destinaticn
call to a general PSTN destination

call to the TSC.

Indicates the number of data codewords appended to the
HEAD address codeword:

one data codeword
two data codewcords
three data codewords
four data codewords.

Q0!
01
110"
r11°

Prefix

of the calling party (if applicable},

Calling party or gateway:!
common-prefix or interprefix call
call from a PABX extension

Ident
PABXI
PSTNG
TSCI

I .

for
for
for
for

a

da
a
a

Parity check bits.
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Data codewordi{s) following HEAD address codeword:

o RS2 PARAMETERS P
1 1 46 16
RSA =~ Return Slot Access Flag.

When transmitted by the TSC on a control channel in the
second half of a slot preceding an access slots

*0' - radio units are not permitted random accesas in the
following slot on the return control channel,
'1l' - radio units are permitted random access in the

following slot on the return control chagnel.
When transmitted in the first or third data codeword
following BEAD, RSA = SPARE, default = '0'.

PARBMETERS ~ Thig field is available for free format data.

P - Parity check bits.

Page 5-61
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5.7 Codewords applicable to Standard Data Call Set-Up

5.7.1 Reguest Standard Data Communication ROD

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

1| priX | 10ENTY | v | cAT | Kiwp | PORT | FAD | iDEWT2 | twTER ; LEVEL | WADY MOCEM | P
010 1
1 7 13 1 3 1 3 1 3 1 1 1 1 1%
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
PABXIL. - for a call to a PABX extension
PSTHNSIjJ ~ for a wall to a prearranged PSTN
destination
NETSI] - for a ¢all to to a pre-arranged data
Network destination
PSTNGI - for call to a general PSTN destination
DNI - for a call to a data network
CAT - ‘010!
KIND - ‘1’
PORT - Logical Port number of the called party
FAD - Flag to indicate greater than 9 dialled digits for PSTN call
'0' - 9 or fewer dialled digits
'1' ~ greater than 9 dialled digits
IDENT2 - Ident of the requesting radic unit
INTER - interactive contact required
'l' interactive contact with the called party is
regquired
'0' interactive contact with the called party need not
be provided
LEVEL - required priority
*1’ non-priority
"0’ high priority
HADT - '0' high accuracy data transfer not required
*1' high acecuracy data transfer required
E - 0’ if the calling party requested a non-emergency
call or transaction.
*1' if the calling party requested an emergency
call.
cont.
Page 5-62
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MODEM

-~ requested data rate

‘O - standard rate 1200 b/s only

L SAE customised rate and standard
rate are supported.

- parity check bits
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5.7.2 availability Check for Standard Data AHYD

o | 7!

1 PFIX IDERTY 1 CAT KIND | PORT RSVD IDENTZ INTER | PGINT

810 1 :
13
1 7 13 1 3 3 3 1 13 1 1 1 1 1
PRIX - Prefix of the radio unit
IDENT1 - Called party or gateway :
Ident - for az common prefix call
IPFIXI - for an interprefix call
ALLI - for a system wide call
PABXI - for a call to a PABX extensicn
NETSI]) - for & call to a pre—arranged Data Network
PSTNSTI] - fer a2 call to a pre-arranged PSTN destinaticn
PSTNGI - for a call to the PSTN
DIVERTI - for general cancellation by a recipient of
diversions
DNI - for a call to a Data Netwerk
CAT - ‘Q1ge
KIND ) - e
PORT - Logical port nunkber
R5VD - Resaerved., Default value = all 'C’s
IDENT2 - Calling party or gateway as follows:
DUMMY I - for a "no-call" test availability check for
standard data
Ident - for a common prefix call
IPFIXI - for an .interprefix call
PABXI - for a call from a PABX extension
PSTNGI - fcr a call from the PSTH
NETSI) - from a pre-arranged Data Network scurce
DNI - for a call from a Data Network

If IDENT2=IPFIXI, the address cf the calling unit may be provided in an
nded data codeword

INTER - interactive contact reguired

»1' interactive contact with the called party is
required
‘0¢ interactive contact with the called party need not ke
provided.

FOINT - 0’ demands an acknowledgement from the called unit i.e
the unit whose individueal address is PPIX/IDENTL
'1' demands an acknowledgement from the calling unit i.e
the unit whose individual address is PFIX/IDENTZ

HADT - ‘0’ high accuracy data transfer not reguired
*1' high accuracy data transfer reguired contd.
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O 0000000000000 0000009000

E - 'O ifs the calling party reqguested a non-emergency data
call.
1’ if the calling perty requested an emergency data
call.
AD - ' appended data codeword
' dara codeword appended tc the

| 0| FORM | PARAMETERS P
1 3 L4 1%
FORM - Defines the fgrmat of the PARAMETERS {se2 helow)
jeteiel - Value used to convey the address cf the calling
unit in an interprefix call

'001 to *100' ' are reserved for future use
i1 to 111’ are spare for customisation

PRRAMETERS - see parameier formats below

P - parity

>
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5.7.3

Go To Transaction GTT

This messag=s is transmitted from a TSC to radio units. It direcis
addresgsed radio units to switch te a designated Standard Data channel in
order to proceed with cr continue a data call.

The wessage 1s used :

aj)

b)

c)

d)

On a control channel to send the BU to a data channel, and
allocate its TRANS. If TRANS='0000000000" 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, & 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 tc ALLI and
TRANS='0Q000000000’. All radic units moved shall retain their
already allocated TRANS. The O/R and the RATE fields have no
meaning and shall be set to ‘0.

1| FFIX

TDENT R CAT KIND CHAN | OfR | RATE TRANS | P

IDENT

CAT
KIND
CHAN

O/fR

TRANS

Lv)

Prefix of radio unit
Ident of the radio unit
Ident - any ldent applicakle to the

radio unit.
ALLI - for a svstem wide cal

-

Designates the allocated channel number
Originator or Recipient
o - radioc unit is the originator

t1 - radio unit is the recipient

Transmission rate to be used
‘0 - standard rate 1200 b/s

[

i - customised rate
Transaction number

parity hits
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Codewords applicable to Standard Data Traffic Handling

This message may be transmitted by either a

.1 Standard Data general purrvose sckaowiegement DACKD

TSC or a radio

general purpose acknowledgement on the data channel.
. e | . oy i I s
1] PFIX . 1DERT | 1§ CAT | KiND ! sCB : REASON : TRANS | P
i w8 010 :
1 7 13 3 3 1 4 5 3 13 1&
PFIX - Prefix of the radio unit
IDEN - Ident of the radic unit
CAT - tigle
KIND - tQ
Jos - ‘0101
RSVD - Reserved for future use. Default value = all
'0's.
REASON - Reason feor this acknowledgement
'C00' response for DAHYX
'O01' as a2 response to a GO submessage if a
pause in user data transmission is
reguired
‘C10'='101" reserved
'110'-'111" spars
TRANS - Transacticn number to be closed
v - parity check bits
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5.8.2 standard Data Codeword DACK containing Submessages DAL, DALG or GC

This message consists of an DACK acknowlegement submessage combined with

either:
1. A marker for a random access frame {codeword layocut no.l)
transmitted by the TSC cnly, or
2. An invitation to transmit a ‘GG for a fragment (codeword
layout na.2).
CODEWORD LAYOUT NUMBER 1
{ 1 ATRANS RTRANS 1 CAT KiND Jo8 WF P/N | RSVO X TNETEL ITENUM | P
{ 107 ¢ 20x%
1 10 10 ! 3 i 3 3 1 2 5 & 1 1%
ATRANS — TRANS number for the submessage for which this is the
acknowledgment.lf ATRANS='0000000CD0‘ then this submessage
has no significance.
RTRANS - Transaction number for random aceess. See 17,2.1.2.1.
CAT - Ti01c
KIND -~ 0
JOB - 'D00G' -~ DACK+4DAL where DAL marks a general random
ccess frame
'0Q01°  ~ DACK+DALG where DALG marks 3 frame for
reguesting group message repeats
‘D010 -~ DACK+DALN where DALN marks a frame for all
except group message repeats
Wr - Delay parameter for repeat transmissions i.e number of
frame marks that must be counted befcrs further random
access of this type may be made
ND - the Alcha Rumber for the random acress frame
F/N ~ Positive [(PACK) or Negative (NACK) Acknowledgement.
{PRCK) P/N = '1* indicates wheole dataitem successfully
received.
{NACK) P/N = '0* indicates whole dataiftem to be repeated.
THNITEL -~ Proposed Transmitted next dataitem length in the same
directicn as this message [(ATRANS).
ITENUM - Dataitem number from the message to which this is the
acknowledement (ATRANS).
REVD ~ Reserved. Default value = all 'O‘s
b - Parity check bits
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COOEWCRD LAYOUT KUMBER 2

$ i : X T
1 } ATRANS RTRANS 3 oF-¥1 KING § 408 REVDY] P/N RSV RRITEL | TMITEL ITENUM a4 ‘
E W0 | eont |
H 1e 18 1 3 1 4 3 1 1 [ 5 B ]
ATRANS —~ TRANS number for the subm
acknowledgment.If ATRANS=
has no significance.
RTRANS ~ Trapcaction number for the GO submessage.
CAT - ipte
KIND -~ 'g
J08 - *OG11:e ~ DACK+ GO
P/N - Positive {PACK) or Wegative (NACK) Acknowledgement.
{PBRCK) P/N = '1' indicates whole dataitem successfully
received.
{NACK) P/N = °0' indicates whole daraltem to be repeated.
RNITEL - to indicate the maximum length of fragment that the sender
of this message can accept next (RTRANS),
TNITEL - Proposed Transmitted next dataitem length in the same
direction as this message (ATRANS).
ITENUY - Dartaitem number from the message to which this is the
acknowlegement (ATRANS).
RSYVD ~ Regerved. Default value = zll "{’'s
bo - Paritv check
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5.8.3 Standard Data Acknowledgement for expedited data DARCKZ

Acknowledgement for expedited datz, transmitted by beth the TSC and
Unit.

1/ATRANS |SPRE | 1 | CAT | XiND JO SPRE | CAUSE P
110 10 1 3 14 37 g 16

ETRANS - Transaction number of the relevant TRANS for
the acknowledgement
SPRE - for 8% = 000 <o 101 - RSVD
Default wvalue = all "§’s.
for SX = 110 to 111 - SPARZ for customisation.
CAT - tie1e
KIRD - ‘O
JOB - ‘0100
8X - Type of expedited data.
‘000! = RESET
*O01' to 111" - RSVD,. Default value = all '0's.
CRAUSE - Reason for expedited data.
Default value = all '0'sg
P - parity checr bilts
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5.8.4 Srandard Data General ahcy DAEY

is transmitted
relating to a

e

3 t i TRANS , SPARE % 7
j
' 0 3] 1 3 1 4 -1 -3
TRANS
RSVD - Reserved for Iuturs e. Deiau
CAT '10%
XIND - ‘o
JOEBE 11000
SPARE Spare fcr customisation
i3 parity check bits

tc guery

al: "¢

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 107 of 295

]

el

mmedliate

le]

i)

Ut

~d
[N



5.8.5 Standard Data ahcy containing expedited data DAHYZ

This message is transmitted by a ISC on & dat
data relating to a particular 2

ta
individual TRANS. It demands an

response.
I
i 1 spre RSWD | 1| CAT | KIND ; o8 | osx . “p
1 Cof 110 !
g i [ i H
1 14 1¢ 1 3 1 4 z 7 g 1&
TRANS - Transaction number
SPEE -~ for SX = {000 to 101 - RSVD.
Default value = all '{'s.
for SY = 110 %o 111 - S8PARE for customisatiocon.

RSVD

CAT

KIND

T

- Resgerved for fuiture use. Default value = all "0's.
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£.8.7 Repeat last ACKX - RiaA

This message is transmitted cn a data channel
reguest a repeat of the last acknowledgement.

[ 1| TRANS | RSVD | Y | CAT | KIND | JOB é RSVE ; SPARE | 7
HHH g ARREEE
3 18 10 3 3 4 A 2 & 16
TRANS - Transzacticn number
RSVD —~ Reserved for future use. Defau
CAT - r101
¥IND - o
JoB - 'iiiic
SPARE - Spare for customisaticn
P - parity check bits
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5.8.8 Repeat group message DROG

This codeword is transmitted by rad
tc reguest the reftransmissicn cof ¢

ing randaom access procedures

SPARE | RSVD

b
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5.8.9 Reguest containing sxpedited data DRQZ

cegs or 'GOT

This codeword is transmitted by radic unit's using random ac
tran ed to the cther

procedures as a reguest for expedited data to be
correspendant .

T 0 TRANS | SPRE | % ! CAT | XiNG | JCB
{10t o | 1100
1 140 12 % 3 g 4
TRANS - 'Transaction number
SPRE - for S5X = DGC  to LGl - RSVD.
Default wvalue = all '0O's.

CAT - 'ig1-
KIND - 107
JOB - Y1100
5% - Type of expedited data
Q00 Reset the link te a known state
001 to 101 Reserved
Y1107 «o T11:i' Spar
CAUSE ~ Reascn for sxpedited data
S¥ - Type of sxpedited data
b4 - parity checox blivs
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£.8.1C Reguest to close_a transaction DREX
This codeward is transmitted by a radio unit to reguest the closure of cne
cr all of i1ts TRANS
Tl oeFre | roEsTs 30 ocaT | xinn | oB | TRENS | P
; P10 N IR R AT
i i + H
1 7 23 1 3 1 4 3 3 10 &
Prix -
IZENTL -
CaAT R
KIND - o
JOR - t311190¢
SPRE - for TOC = 000 to 101 ~ R3VD.
Default value = all '0's.
for TOC = 110 to 111 - SPARE for customisation.
TRANS - Transaction number to be closed. If TRANS QCQOCONQOC* then
close all transactions for this radic unit.
TGC -
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channel as a selective acknowledgement to a user data message.
If there are more than 22 data codewords in the dataitem then a data
codeword is appended to the SACK address codeword.

H H
Y ! ATRANS [ EFLAGS | 1 | CAT TASC | RSYD | EFLAGS | ONES | AD | ITENUM | P
| 191 8
1 Y 10 H z 1 E & 13 4 1 H 16
ATRANS - Transacticn number of the original header to

which this SACK refers

EFLAGS - Error Flags. See next page for rules of use
CAT - Ti0ie
KIND - it
TASK - G
RSVD - Reserved. Default valus = all "0's
ONES - the module 15 sum of all 23 BEFLAG bits in
this codeword
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Rules governing the use cf both EFLAG's fields

Every data codeword in a user Zataitem shall have an EFLAG assigned to
it. Each assigned EFLAG shall be set to 'l° if its corresponding
codeword is reguired to be repeated, otherwise it shall ke set to 07

Within the EFLAG fields the assigned EFLAGs shall be arranged
contiguously in the same order as their data codeawor

to which they are assigned, starting with the first

of the SACK address codeword.

a
in the message
LAG i.e bit 12

LR
nom

The EFLAG bit following the last assigned EFLAG shall be used as a
marker and set to 'l' and any remaining EFLAG bits shall be set to
0.

f

The EFLAGs in the address ccdeword are assigned first

are all assigned is a data codeword appended. Thus if there a
assigned EFLAGs then there will be only the marker and filler '0's in
the appended data codeword.

Y
B
vl
]
5]
|
[A1]
f ]
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6. CHANNEL DISCIPLINE

This section defines basic discipline for the TSC and radic
control, traffic and Standard Da*a channels. In particular, timing
constraints are specified covering:

- the transmission of standardised messages,

- change-gver between trans i and

- channel switching.

The timings for the transmissicn of standardised messages cn a
channel are applicable to the procedurss defined in this issue of the

standarg.

Some minimum rules are specified for radic unit control channel
cguisition, but additional specifications are likely to be necessa
specific system implementation.

6.1 Channel Discipline for TSC
5.1.1 Control channel discipline for TSEC

For as long as a sultasble channel is available, the T5C zhall provi
at least one contreol channel substantially continuocusly, confor
3. The TSC may cperate eitl

n

rinky o the
pasic format defined in section 3.3
dedicated or a nen-dedicated contr
more than one base station site th
nrcvid o ingl

1d grcvude
loccate and ider
chnannels for c
unite.

The TSC shail : ; 3! Vi which conform to oh
format specified in section | 3 S missions on a control
channel, and which ; imi ifs 1 gection £.2.1.3.
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7. RANDOM ACCESS PROTOCOL
This section defines the random access protocol, which is based on
slotted Aloha with a superimposed framing structure that can be used to:

- control clashing of messages from different radio units,
- minimise access delays,
- ensure stability, and

- maintain peak throughput under heavy traffic loads.

The slotting structure of the control channel and timing censtraints
for the transmission of messages are defined in secticns 3 and 8.

7.1 The Principle

The basic principle of The access protocol is
to the example below, which 1lllustrates signalling

g and to invite radic un
ge contains a parameter {F
s, constituting a frame,

ady in progress when & ¢
285 message in
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example) to establish slot ti
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The TSC can monitor activity on the
system performance by varying the fr
clashing and to minimise the access del
c algorithm app

el

£

Py
3

TSC o
adio units

Radio units
o TSC

wo T

Random access mes can be marked by Adlcha, Acknowle
and Go To Channel messages.)

Contiguous frames are shown in the example; frames may

Frames need not ke contiguous.
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7.2 TSC _Random Access Facilities

beginning cf a2 franme.

alcha and Acknowledgement messages contain a four-bhit aloha number and

the Go To Channel message contains a two-bit Alcha numbker. The Alcha
number is coded, so that longer frames can be achieved t

representation would permit; the explicit 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 reqguired framelength is tooc long to be designated by

GTC message then an Aloha message or Acknowledgement must be used.

may divide the radioc unit population i : i where eacn
permitted random access in turn. performed
address gqualifier (M} in Aloha me parameter
radio unit i its
dress
X/IDENT
trans
see 7.3
frames marked by acpn-Alcha mess Ly th
x ssage. recent
soguired the control 2 UnNav
=T the subdivision the
ta spplisd by the u

This process

»s
Yy
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&11 data codewords transmitted by the TSC in the second half of a sio
preceding a designated random access slot contain a Return Slot Acces
flag RSA {(bit number 2}, which shall be set to indicate whesther the
following slot is reserved for a response; for example, see secticn

5.6.2. Note that, for TSC messages containing an cdd number of data
codewords {e.g. RHY(AD=1) and ABYQ(IDERTZ=IPFIXI})), a "filler" data
codeword is appended to the message {(see 3.3.2.2); if the message
demands a response from a radioc unit, the RSA flag in the filler
codeword shall be set to 'Q', to inhibit random access.
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7.3 Radio Unit Random Access Protocol

These procedures shall be cbeyed by all radic units that are recuired
to attempt random access.

7.3.) <Checring sucsets of the radio unit pepulation

A radio unit shall note thz population sub
Aloha message that it receives. When attemptin
unit shall check if the population subdivision
ig done using the 5-bit address gualifier (¥
from the Aloha message. F
unit if the M least significant bi
gignificant bits ©f its in
message is agplicable to the uni
designated addresses for this systex

The unit shall not cheoose a slot for random access in the frame
designated by the Alcha message, or fra ;
kcknowledgement or Go To Channel messages,

the kloha message is applicable to it, for nen-emergency messages,
or the Aloha message is applicable to it or M < 20, for emergency
requests (ie RQE or RED (E = 1)}.

Note that slots are chosen either immediately for the fir
7.3.4) or on receipt of a frame marker when the 1ii
random access attempt {see 7.3.5}.

option (ses
a

When a radi nit
returning from a traffic
population is not a
applicable to all r

4
attempting random access.

Invices R, REC
Invites R, HQC
Invites RO, RoC
ALHE Invites
BLER invites
ALEX Invites 2O, RQC
ALHF Fall-ba
whnich k
(The rules defining random
ICTEISS MSBSAISS ave

The unit is not ¢
functiona. However, it
in the frame designated by s8a
subseguent Acknowledgement or Go To Channe
the Aloha function and its random acc

the Alcoha message.

g
or
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However, if iz dces not wish to use this opkien or if the sict is not
within & suitable frame or if the slot is withdrawn, then the unit shall

- 2o

ui
choose & slot from a new frame (gee 7.3.%;.

?2,3.5 Choosing a 8lot from a pew frame

A radie unit that requires to select & slot from 2 new frame shall
walt for a message marking a frame available for it to use (see 7.3.1 and
7.3.23; it shall then choose a slot randomly from the specified
framelength, using 2 uniform distribution. 7Th
Aloha message parameters are enforced at the mome
unit shall transmit its message in the chosen slot, provided that the sliot

-

igs not withdrawn (see 7.3.86); for access tTiming, see 6.2.1.3,

2 radio unit shall not cheese more than one slot from a frame,
Therefore, if it has to repeat the selection cf a slot (either because a
chosen slot was withdrawn or to make a repeat transmission), if w.ua’l count
v the last slet of the previcus frame before using anocther Al
or ex:;mrﬁe, if the last selecticn was from a frame wth 2 sliots,
e nated bv an ALH message, the unit shall not use frame mar
i 7 slotg after the ALH message to chcose its next s
lots is reguired to alleow =

a s;rgle control channel,

.

7.3.& Check for wiithdrawn siot

BCAST
-  HEAD {unless
. A data cedeword
sat to 1t {unless
the o
4. If permicvted by system, & cogdewcrd that is

(or no signal is

Otherwise the unit shall refrain
from a new frame.
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{Future enhancements of the standard protocol, and customised
mesgages, may result in additional messgages that permit access for thase
radic units which can recognise these additional messages.)

7.3.7 Noting the response delav

A radio unit shall note the delay parameter WT from each Alcha message
it receives and shall use Table 7-2 to derive from it the number of slots,
WAIT, by which the TSC'a response ta 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 WATT HT WAIT
0 3] 4 4
1 1 5 5
2 2 5 10
3 3 7 15

Table 7-2 Response delavs indicated by the delay varameter WT

7.3.8 Retry decision and time-outs

After sending a random access message, a radio unit shall wait to
receive a regponse 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:

2, abandon its access attempt {see below), or

b. choose another slot, from a new frame {using a frame marker message
received in or after the WAIT+1 th slot after the unsuccessful
message}; however, if the unit receives a valid response pefore
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 and received ne valid response.
This number depends on the function of the message:

- For requests RS, ROD(E=0}, RQX, RBQT, RQR, RQQ and RQC, it is HNR.

- For emergency reguests 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-cut expires.

If the unit’'s access attempt fails, then:
iy If the message was a cancellation/abortion reguest 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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For access attempts for other messages:

- if the unit has not sent a message, it shall return to the idle
state {and may indicate the failure to the user);

~ otherwise, it shall wait for fiurther signalling for the
transaction {until the relevant time-out TW or TJ has expired -
for example, see sections 9.2.1.1 and 9.2.1.86).

Page 7-9
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7.4 Related Procedures for All Radio Units on a Control Channel

7.4.1 Individually addressed Aloha messaqge

If a4 radio unit on a eepntrol channel receives an Alcha message with ¥
= 20 and Aloha address (PFIX/IDENT1} matching its indiwvidual 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),

b. Otherwise, if the Aloha message is ALHR and the unit has the
ability to register, it shall send & registration request RQR and then
wait until it receives a response or for WAIT+1 slots. While waiting
for a response, the unit shall not seek to transmit messages by random
access. See also section 8.3.2.

c. Otherwise, the unit shall send an acknowledgement ACKX(QUAL=0) with
PFIX/IDENT2 set to its individual address and IDENT1 set to TSCI.

(It will not be sent a reésponse to this message.)

7.4.2 MOVE message

If a radio unit on a controcl channel receives a MOVE messade 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/IDENT1)
from the MOVE message to decide whether the message is applicable to it.
For M = 0 to 19, 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 M = 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
0000000000, then the channel movement is system~dependent.

Page 7-10
ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 135 of 295

B BN BN BX BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN N



00000 000000000 90000 OOON

8. REGISTRATION PROCEDURES

Registration enables a radio unit to inform a system that it is within
a sesgion on that system, This section defines signalling procedures for
radio units and TSCs that are required to smploy 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 fallure.

Thege apecifications are likely to be system-dependent and therefore are
not included in this standard,

8.1 Registration Pacilities

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 units. (See also sections 7.2.3 and 7.3.2.)

i) ALH, ALHS, ALHD and ALHR invite registration requests.
ii) ALHE and ALHX de not invite registration requests.
iiiy The function of ALHF will be.determined by the customised
fall~back mode.

b. The TSC may vary the value of the address gualifier (M) in Aloha
messgages to invite registration requests from:

- the whole radio unit population (¥ = 0),

~ a section of the radio unit population {0 < M < 203, or

- membersg of a selected group only

{M = 20 and PFIX/IDENT] set to a group address).
See also sections 7.2,2 and 7.3.1.
c. The TSC may demand registration from a specific radio unit by

transmitting the ALHR message, with PFIX/IDENT1 set to the
individual addregs of the wanted radic unit and M set to 20,

d. The TSC may reject individual registration reguests,

e. The TSC may transmit the BCAST message with SYSDEF='00011", 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 B.3 respectively.

Page 8-1
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8.2 Procedures for Begistration by Random Access
8.2.1 _ TSC Procedures

The TSC shall use the random access protocol to contrdl the generation
of registration requests by the radio unit population, as described in
section 8.1 above. If the TS8C indicates, in the manner described therein,
that registration requests are invited then it shall be prepared to receive
ROR messages from radio units,

8.2.1.1 Responses to a_ random accesg ROR meggage

‘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 a2 response - ACKI(QUAL=1l), ACKX or ACR{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 acknowledgements sent to indicate progress of registration

The TSC may send the following acknowledgement messages {with
PFIX/IDENT2 as the unit's individual address and IDENT1 set to REGTI) 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.

ACKX {QUAL=0)
ACKX {(QUAL=1)
ACK (QUAL=0)

I

8.2.1.3 T3C_time—cut

The TSC may instruct a radio unit to restart its walting timer TJ, by
sénding the AHY message with bit POINT set to r1', PFIX/IDENT2 set to the
unit's individual address and IDENT1 set to REGI; see 9.1.1.7 and 5.2.2.3.
If a time TJ {(minus the tolerance on the radio unit‘s timeér) elapses since
the last message it received for the registration, the TSC shall nct send
any further signalling for the registration. See also 8.2.2.4.
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8.2.2 Radio Unit Proceduresa for Registration by Random Accaess

8.2.2.1 <Criteria for registration

At the start of a session, a radic unit shall decide (by examination
of the system identity code in codewdrds received on the forward control
channel) whether it should seek to register with the system. The process
by which the tnit decides whethér to seek to register is system~dependent
and is not included in this standard.

A radio unit seeking to register with a system may attempt to make
calls prior to registration {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 Registrakion request and valid responses

5 radio unit requests to register by sending 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 5.5.3.1.6);
however, note particularly that PFIXZ/IDENT1 is set to the radic unit’s
individual address agreed for the system, and field INFO may contain
additional (customised) information.

The unit shall attempt accesgs until it receives a valid response (see
below) or until the access attempt falls (i.e. the unit has sent the
maximum number of transmissions NR and received no response, ox its access
time-out TC has expired (zee 7.3.8)). In the case of access failure, if
the unit has not sént a request, it shall return to the idle state (further
actions to be taken by the unit are system-dependent); otherwise, it shall
wait for further signalling for the registration - see 8.2.2.3 and B.2.2.4.

The unit shall accept acknowledgements ACKI(QUAL=1), ACKX or
ACK{QUAL=0}, with PPIX/IDENT2 as its individual address and IDENT1 as REGI,
as a valid response to its RQR and send no more reguests. For other
actions on receiving these messages, see section 8.2.2.3.

8.2.2.3 Acknowledgement received

If a radic unit attempting access or waiting for signaliing for a
reglstration receives ACKI{QUAL=1}, with PFIX/IDENTZ as its individual
address and IDENT1 as REGI, then it shall walt for further signalling for
the registration. (For time-out, see 8.2.2.4.)

If a radic unit attempting access or waiting for signalling for a
regigtration receives ACKX oxr ACK({QUAL=0), with PFIX/IDENT2 as its
individual address and IDENT1 as REGI, then it shall return to the idle
state:

RCKX {QUAL=0} ~ Invalid request; registration denied.
ACKX {QUAL=1) -~ System overlvad; registration failed.
ACK (QUAL=0Q) =~ Registration accepted.

Other actions to be taken by the radic unit on receiving ACKX or
ACK{QUAL=0} are system-dependent. (For example, receipt of ACKX{QUAL=0)

could restrict or ban random access on the system for the duration of the
seasion).
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8.2.2.4 Time—-out after 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, wviz.

ROR, reguesting registration (see 8.2.2.2 and 8.3.2.1)
ox ACK{QUAL=0), =sent in response to an AHY message with bit POINT = 1
and IDENT1 set to REGI {see 9.2.2.3}.

The unit shall assume that the ocutcome of the registration attempt is
unknown. (Further actions to be taken by the unit are system-dependent.)
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8.3 Procedures for Registration on Demand

8,3.1 TSC Procedures for Demanding Registration

The TSC may demand a registration megsage 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 TSC demands registration from a radio unit by transmitting the
ALHR message on the control channel, with:

~  PBFIX/IDENT1 set to the individual address of the radio unit
- the address qualifier (M) set to 20.
- %the Alcha number (N} set to 1.

The ALHR message instructs the addressed radio unit to send a reply (RQE,
ROR or BECRX{QUAL=0)) in the next slot; see sections 7.4.1 and B.3.2.1. If

the TSC does not successfully decode a reply, it may repeat the ALHR
masgage when convenient.

If the reply is RDE, the TSC shall send a response a8 scon ag 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=0) -~ JInvalid request; registration denied.
ACK (QUAL=(Q) - Registration accepted.

with PFIX/IDENT2 get to the radio vnit's individual address and IDENTL set
to REGI. See also section 8.3.2.2,
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8.3.2 Radig Unit Prodcedures for Reqgistration on Demand

8.3.2.1 Individually. addressed ALHR messade

1f a radio unit on a control channel receives an Aloha message with M
= 20 and PFIX/IDENT1 matching ita individual address for the system, then
it shall send a message in the next slot, as specified in section 7.4.1L.
For convenience, the procedure is repeated here, for the specific casg of
FUNC = ALHR.

al. If the unit is currently attempting random access for an

emergency call, it shall send an emergency reguest 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),

a2. Otherwise, if the unit is currently attempting random access for
registratien, it shall send a registration request RQR and then
cdontinue to obey the, procedures in sections 7.3 and 8.2.2 (regarding
the transmigsion asg if it were a random access).

L. 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 tranamit messages by random access.

c. Dtherwise, the unit shall send ACKX(QUAL=0) with PFIX/IDENT2 set
to its individual address and IDENT1 set to TSCI.

8.3.2.2 Responses-to ROR sent on demand

After sending a demanded RQR in reply to ALHR with M=20, the radio
unit shall accept either of the following acknowledgements, with
PFPIX/IDENT2 as its ipdividual address and IDENT1 as REGI, as a valid
regponse to its RQR:

ACKX (QUAL=Q) - Invalid request; registration denied.
ACK (QUAL=0Y ~ Registration accepted.

Iif ACKX (QUAL=0) is received, the action to be taken by the radio unit
igs system~dependent (as in 8.2.2.3}.

If ACK(QUAL=0) 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 receliving
ACK{QUAL=0) in response to a registration on demand, the unit shall assume
that its current registration requirements are satisfied, as if it had
succeasfully registered by randem access {see 8,2.2.3). ’

If the unit receives no response within the WAIT+1 slots aftsr its
RQR, then it shall return to the state it was in directly prior to
receiving the ALHR message (unless gsignalling messages received in the
WAIT+1 slots have changed this state).
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3. BASIC CALI, PROCEDURES

This section defines the basic call procedures for non~emergency
speech calls and calls reguiring a channel over which non-prescribed data
may be sent. The procedures cover both short addressing and extended
addressing calls, They cater for calls between the following parties;

radio unit -—-> radio unit, line unit or group
radio unit ~—-> all units in system
radio unit --=> PABX extension (with extension number that can

be represented by 13 bits, or
with a "long”™ extension number)

radio unit —-—=> PSTN destination (prearranged or general)
line unit ~—=> radio unit, group or all units in system
PABX extension ---> radio unit, group or all units in system

PSTN telephone ~-~-> radio unit, group or all units in system.

These calls from radio units are requested using the "Simple™ Call
Requegt Message RQS; see section 5.5.3.1.1. Bit DT in the RQS message
specifies whether the unit is requesting a conversation or a channel over
which any appropriate audio signalling, sven a non-standard medulation or
format, may be sent to the called unit{s).

The RQS message contains all the information necessary to regquest a
short addressing call viz. a common-prefix call, a system-wide call, a call
to a prearranged PSTN destination or a gall to a "short" PABX extension
number. However, for an interprefix call, a general call to the P5IN 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
ROS message reguests entry into the extended addressing mode; the radio
unit sets IDENT1 in the RQS to the appropridte gateway ident (viz. IPFIXI,
PSTNGI or PABXI)}, and the TSC then demands the full called party
information using the RHYC message.

The basic procedures for the TSC and radio units are specified {n
sections 9.1 and 9.2 respectively. These procedures cover:

a) c©all set-up
- rpall request procedures for Simple calls
— instruction to send extended address information
- call cancellation while waiting for a call
- checking availablility of radio units
- traffic channel allocation
b} <¢all maintenance and call clear-down.
Other sections define related procedures (such as call diversion and
Include call regquests), and proceduras for status messages, short data
messages, data interrogation and emergency calls, Note parzicularly that
status messages (RQQ — see asection 13) are used for:

a} the "Called Party Answer” mechanism

b} 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 geguences to set up:

a) a short addressing call
) an extended addressing call

between two radioc units are illustrated below. Both sequences include the
call request, availability check and channel allocation signalling. {In
these examples, the TSC checks only that the called unit is in radio
contact before allocating a traffic channel i.e. the called party answer
mechanism is not employed.) The extended addressing example has an extra
phaae: after receiving the RQS message, the TSC sends AHYC to instruct the
ealling unit to transmit the full called address information.

1 slot
Koo
1 3 S
TSC to RUsz ALH ALH AHY ALK GTC GTC GTC
{3) {0} (2) (0) (1) {1)
2 4
RUs +to TSC BQS ACK
X FARAY /oN__ 7/ __7
frame frame frame frame

Example A message sequence on a control channel to set up a common-prefix
call between two radic units on the same site.

1. ALE : Geperal Rlecha invitation (three-slot frame).
2. RES : Random access request for a Simple call.

3. AHY Availability check message
- acknowledges the RQS message
- demands a response from the called radic unit

— inhibits random access in the next sglot.

e

4. ACK : Acknowledgement ACK(QUAL=0} from the called radio unit.
5. GIC 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.)

o

Page S9-2

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 143 of 295

0 0 ¢ 00 000000000000 00 00 90



S0 000000 0060060000000 090 90 0

TSC to RUs

RUs to TSC

1 slot
<—=>

ALH | ALH |AHYC | ALH | AHY | ALH | GTC | GTC
{4y | () {0} {2) | (O) | (1)

RQS SAMIS ACK

frame frame frame

Example A message sequence on a control channel to set up an interprefix
call between two radie units on the same site.

1.

2.

ALH

RQS

ARHYC

SAMIS

ACK

GTC

GTC

s General Alcha invitation (four-slot frame).

: Random access reguest for an interpreflix Simple call
(IDENT1 seb to IPFIXI).

-

Short data invitation message
- acknowledges the RQS message
~ instructs the calling unit to send the
called address
~ inhibirs random access in the next slot.

: Single Address Message from the calling radio unit,
containing the prefix and ident of the called unit.

i Availability check message - demands a response from
the called radic unit.
In this example, the availability check is a2
single-codeword message i.e. the address of the
calling unit is not supplied.

Acknowledgement ACK{QUAL=0} from the valled radio
unit.

s

-

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

+ Go To Channel message instructing the calling radie
unit to sgwitch to the designated channel for the call.
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9.1 Basic Call Procedures for TSC

This subsection describes the basic call facilities availiable 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. Also, system
designers .are left free to choose an appropriate strategy for scheduling
messages on the control channel.

9.1.1 Bagic TSC Procedurgs for Setting Up Calls

9.1.1.1 Regponses to a short addressing ROS message

A radio unit requests a short addressing Simple call by generating an
RQOS message (with EXT = 1, or with EXT = O and IDENT1 set to a walid 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, ACKQ, ACKX, ACKV or ACKB({QUAL=Q), with
PFIX/IDENTZ as the ralling unit’'s individual address and IDENT1 as the
called ident {or PaBXI for a call to a PABX extension) - see 5.5.2.1.

b. Bn acknowledgement ACKT{QUAL=0}, with PFIX/IDENTZ as the calling
unit’'s individual address - see 5.5.2.1 and 9.1.1.4.

c. An AHY message (i.e. availlability check) for this call - sse 2.1.1.5
and 9.1.1.7.

4. A Go To Channel message GTC for thig 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 megsages may also be sent te the calling unit at
appropriate times to indicate the progress of the call set-up -~ see

g.1.1.4.

9.1.1.2 Responses tco an extended addressing ROS messaqge

A radio unit requests an extended addressing Simple call by generating
an RQS message (with EXT = 0 and IDENT1 = IPFIXI, PSTNGI or PABXI),
complying with the randem acress protocol. On receiving an extended
addressing RQS message, the TSC shall send one of the following responsas,
with the same prefix and idents as the RQS:

a. an acknowledgement ACKI{QUAL=1), ACKX or ACKV{QUAL=0).

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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9.%.1.3_Instruction to send extended address information

After receiving an extended addressing RQS message, the TSC may demand
the full called address from the valling radic unit; it uses the AHYC
message, with the same prefix and idents as the RQS and field DESC set to
indicate the appropriate gateway (see 5.5.3.2.8). In the AHYC message, the
SLOTS parameter shall be get to torrespond to the request as follows:

For an interprefix or PABX call, SLOTS = 'QO1!
For a general PSTN call, for up to 9 digits, SLOTS = *Q1°'
for 10 to 31 digits, SLOTS = 1108,

The BHYC message instructs the calling unit to send the called party
address information in the following SLOTS slot(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 call.

After decoding the full address information successfully, the TSC may
gsend approprlate acknowledgements to the c¢alling unit {see 9.1.1.4}.

The TSC may send AHYC in any slot on the forward control channel.
However,; note that AHYC bars random access only in the next return slot.
FPor 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 AHY
message, with both idents get to DUMMYI, in the slot following the AHYC).

9.1.1.4 BAcknowledgements gent to calling unit to indicate
progaress of Simple call

The TSC may send acknowledgement messages at appropriate times to
indicate tc a valling radic unit the progress of its Simple call ~ for
idents in acknowledgements, gee 5.5.2.1. (For extended addressing calls,
only ACKI(QUAL=1), ACKX and ACKV{QUAL=0} are apprepriate 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 (desecribed 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=0) =~ called unit alerting but user/ data equipment not
ready.

ACKI (QUaL=1} -~ Intermediate acknowledgement; more signalling to
follow.

ACKQ {QUAL=0} ~ All traffic channels in use. TSC has queued the call.

ACKQ (QUAL=1} -~ conflicting call in progress (e.g. called unit
engaged), or higher in gueue. TSC has queued the call.

It may send ACKX or ACKV to indicate to the calling unit that its
Simple call reguest will not be complied with:

ACKX {QUAL=0) - Invalid call e.g. calling unit is blacklisted, or
called address is unobtainable, or
called unit cannot accept the call.

ACKX {QUAL=1) ~ System overload; request rejected.
ACKV (QUAL=0) -~ Called unit not in radio contact or call set-up
abandoned.
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ACKV (QUAL=1} -~ Conflicting call in progress or higher in gueue
{and call has not beeh gqueued); or called user
does not wish to receive thig call.

It may send ACKB(QUAL=0) to indicate to the calling unit that its
Simple ©all request has been accepted for call-baeck 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
ACKT [QUAL=0) with PFIX/IDENTZ as the calling unit’'s individual address and:

a. IDENT1 as the divérsion ident, or

b. IDENT1 as a gateway (viz. IPFIXI, PSTNGI or PABXI); in this case,
the diversion address follows in concatenated data codeword{s).
Hote that IDENT1 is set to IPFIXI to indicate either an interprefix
diversion address or that the diversion address is of a different
type {group/individual) from the called address; see 5.5.2.1.

{On receiving ACKT, 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 BAvailability check on called radic unit

After recelving a regquest for an individual call to a radie unit, the
TSC shall at least check that the called unit is in radio contact before
making & traffic channel allocation; {the TSC is exempted from this
requirement when operating in fall-back mode}. The TSC may check zlso that
the ctalled user/ data equipment is ready for the call before allocating a
channel.

The TSC checks availability of a called radio unit by sending the AHY
message, withe

~ Dbit POINT set to '0’

~ bit CHECK set to indicate whether the TSC is checking:
4) only that the called unit is in radio contact {CHECK=0), or
b} that the called user/ data eguipment is ready (CHECK=1}

~ pits D and E set appropriately {see 5.5.3.2.1}
-~ PFIX/IDENT1 as the called unit’s address
—~ IDENTZ as the calling ident {or gateway}.

If IDENTZ = IPFIXI, ithe TSC may append a data codeword containing the
calling unit'’'s address; if so, it shall set bit AD in the AHY to '1°' {(and
shall sebt flag RSA in the "filler” data codeword to '0' - see 7.2.5}.

The AHY message demands a response from the called unit (see
9.2.2.28). If the response is ACKI({QUAL=0}, ACKX{QUAL=0}, ACKV(QUAL=]l) or
ACKB{QUAL=0}, the TSC may send appropriate acknowledgement{s) to a calling
radic unit {=zee 9.1,1.4). If the TSC does not successfully decode a
response, or if the response is ACKB(QUAL=1) or ACKI(QUAL=0), it may repeat
the AHY message at intervals. If the called unit cannot be cantacted, the
TSC may indicate the failure to the calling unit by sending ACKV{QUAL=0).
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after sending ACKI(QUAL=0) in response to an AHY message with CHECK =
1, a radio unit may attempt random access with RQQ{STATUS='00000!)
addressed to the TSC when its user/ data equipment is ready to receive the
call. After responding with ACKI{QUAL=0) or ACK{QUAL=0), the unit may send
ROQ{STATUS="11111") if its usger no longer wishes to receive the pall. The
TSC shall send appropriate responses to these “"off~hcok™ and "on-hook™ ROQ
nessages; see 13.1.1.1.

Note that, if a radio unit is waiting for an incoming traffic channel
call and receives an AHY mespage checking lts availability for a different
jncoming traffic channel call, then Lt abandons any signalling for the
first call and obeys the new AHY (see 9.2.2.2A, 9.2.2.4 and 13.1.2.83}.
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 TSC receives an
"off~-hook" or "on-hook” RQQ message from a called radio unit before it has
received a regsponse to an AHY message for the call, then the RQQ message
could be for an old call.

8.1.1.6 Availability check for calls to PABX extensions
and PSTN destinations

For calls to PABX extensions or onto the PSTN, the TSC may check that
the called telephone has been answered before allocating a traffic channel.
This check may be made either manually or automatically.

9.3.1.7 Availability check pn reguesting radio unit

The TSBC may check the awvailability of a reguesting radioc unit by
sending the AHY message, with:

- Dbit AD set ko ‘0’
-~  bit POINT seit to ‘1°
~ bit CHECK set to ‘O°
-~ bits D and E set appropriately (see 5.5.3.2.1})
-~ PPIX/IDENTZ as the requesting unit'sg address
~ IDENT1l as the called ident or gateway
{or REGI for a registration reguest; see 8.2.1.3).

The AHY messzage demands a response from the reguesting 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 {TW or TJ), enabling the TSC ko use 2
variable queueing time limit; for example, see 8.2.1.3, 9.1.1.10,
10.1.%, 12.%1.7, 13.1.1.4, 13.2.1.7 and 14.1.9.

b. Te 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
gset up, the TSC may inform the called unit; see 9.1.1.8.)
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9;1.1.8 Call cancellation

A calling radio unit may cancel a requested Simple call by generating
an RQX measage (see 5.5.3.1.3), complying with the randem access 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. AHYX, with the same prefix and idents as the RQX.

If a call is cancelled (for example, on the request of the ealling
unit or after an availability check on the calling unit or if the TsSC's
queueing time limit is exceeded), then the TSC 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 ident {or gateway). The TSC may repeat
the AHYX message if it is not acknowledged by an ACK{QUAL=1) message from
the called unit (see 9.2.2.4):

If the TSC receives an RQX message on a control channel, and dees not
currently hold a corresponding call or transaction request from that unit,
it shall send a response: ACK(QUAL=1l}, with the same prefix and idents as
the ROX.

9.1.1.92 ¢€all amalgamation

The TSC shall either amalgamate any (non-emergency) individual speech
calls in its queues which are between the same parties, or refuse to acceépt
more than one speech call between the same individuals. See also gection
10.1.8b.

{The TSC shall not amalgamate speech ralls to the same greoup, or data
calls.) ’

9.1.1.10 QgQueue management and gusue time-out

The TSC may order its gquewe of calls (non~priority and priority,
between any parties) in any way acceptable to the system operatorx.

The TSC may operate a time-out on the maximbm time for whith 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 ARY 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 singe 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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9.1.1.11 Resolving call conflicts

It is recommended that the TSC uses suitable rules to decide on
priorities for reselving call conflicts. For instance:

a. it should not send an individually addressed GTC command to a
radic unit that is known to be currently engaged in another call;

b. for a system-wide call, it may wait until all traffic channel
activity has ceased before allocating a channel (5o that the
system-wide call can be heard by all powered-on units).

Similar conflicts may ariss for group/subgroup calls. {Note, however, that

the TSC is not requixed to know the membership of groups i.e. itsneed not
check for call conflict involwving individual called units in a group.)

9.1.1.12 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 vp a speech call or to '1l' vwhen setting up a data call {e.qg. a
Simple call regquested with bit DT 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 6TC to the calling party may contain DUMMYI in
IDENT1 and the GTC to the called party may contain DUMMYI in IDENTZ.

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, thsse
GTIC 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 timeslot after receiving 8TC, to see

whether the next message is a GIC for the calling unit; see 9.2.2.5. It is
recommended that the TSC schedules GTC messages appropriately.
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9.1.2 Basic TSC Procedures for Maintenance and Clear-Down of Calls

It should be noted that the transmission of standardised messages on a
traffic channel during a call requested with RgS, DT=1 could corrupt non~
prescribed data signalling. It is recommended that any use of the
facilities described below takes this inte account.

2.1.2.1 Call maintenance options

All speech items transgmitted by radio units on an allocated traffic
channel end with at least one Pressel 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 onpe Pressel On message, and that the unit
shall interrupt the item at intervals tc send a c¢all maintenance message.
The TSC indicates activation or deactivation of thess options, the maximum
duration of the interval and the required setting of PFIX/IDENT1 for call
maintenance messages in group calls, by sending the BCAST message with
SYSDEF='00010*' (see 5.5.4.5¢) on the tontrel channel.

9.1.2.2 availability check on a traffic channel

During a call, when appropriate, the TSC may guery whéether an
individual radie unit is on the traffic channel by sending {on the traffic
channel} an AHY message wilith bit AD = 0 and:

POINT
or POINT

0 and PFIX/IDENT1l as the unit's individual address
1 and PFIX/IDENT2 as the unit's individual address.

U

The AHY message demands an acknowledgement from the addresged radio unik;
see 9.2.3.2. )

Note that the AHY message with POINT 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

Duxring & call, the T5C may send call maintenance message MAINT,
OPER=’111' 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 ¢goup or all radio units.

For instance, the TSC may send this message at the start of a group

call if the calling unit reguested that the called users be disabled from
replying.

2.1.2.4 Aallgecating replacement traffic 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.)
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Note that the TSC may send MAINT, OPER='111l' during an item to disable
radio ugers from replying, and thén send 6TC at the end of the item.
Receipt of the GTC message re—enables user transmisgion on the replacement
channel {unless IDENT1 = ALLI}; see 9.2.3.4.

9.1.2.5 Clearing down unwanted radio unita during a call

During a call, the TSC may send call maintenance message MAINT,
OPER='110’ on' the traffic channel to clear down any radioc units that should
not be there. The address {PFIX/IDENT1) in the message "labels” the
ongoing call, so that only unwanted radio units leave the channel; see

5.5.4.2 and 9.2.3.7.
Note that:

a. If radio units with different prefixes are occupying the traffic
channel then transmission of MAINT, OPER='110°' would clear units with

the other prefix.

b. After an Include call, the use of HAINT, OPER='110' could clear the
included party.

9.1.2.6 Call clear~down

The TSC shall clear down a 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 (indicating 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/system-wide call;
see 5.5.4.2 and 9.2.3.8.

b, If either party in an individual call is a line/PABX/PSTN user, or if
the calling party in a group/system-wide call is a line/PRBX/PSTN
user, and the TSC detects appropriate indication {(from the line
unit/PABX/PSTN] that the call has ended.

T If the time without apparent transmission {e.g. without detected
carrier, without receiving valid call maintenance messages or
without receiving a reaponse to availability checks) is excessive.
d. If an overall TSC call time limit is reached.
Also, if reguired by the type of system, the T8C 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 Off 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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9.2 Bagic Call Procedures for Radio Units

It is recommended that a radio unit be equipped with a ready-for-
comminication control {RFCC) e.g. a switch~hook. Optionally the unit may
pe eguipped with a "Busy control® which, if in the busy state, shall
override an active RFCC state.

% radic unit attempting access or waiting for further signalling for a
cdll may be sent an availability check message AHY or Go To Channel message
GTC for an incoming ¢call (see 2.2.2.2A and 9.2.2.5). Note that:

i} If the unit were to trandmit ACKI{QUAL=0) in response to an AHY
message with CHECK = 1, then it would not be able to gend the "off-
hookt* message until its own call had been completed.

ii) The unit can reject an incoming individual call by sernding
ACKV (QUAL=1) in r&gponse to the AHY message.

1i1) A radio unit is required to obey individually addressed GTC messages
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 ¢all}; see 92.2.2.5. (This rule applies
also to a unit that has received an AHY message for an incoming
individual call and responded with ACK{QUAL=0) or ACKI{QUAL=0}.)

iv}y If a unit receives and obeys a GTC message not for its own call, it
retuins to its previous state at the end of the incoming call, unless
the time-out (e.g. TW or TJ) on thé previous state has expired. (Note
however thak%, 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 ecall, the unit shall not reguest another non-emergency call of
any type (unless the user first cancels the original call).

Radie units can request calls to most PABX extensions using short
addressing; in the RQS message, IDENT1 is the extension number, EXT = 1 and
FLAG1/FLAGZ indicates the appropriate exchange (see sections 4 and
5.5.3.1.1)., BRll other messages sent during the call set-up use the PABX
gateway ident, PABXI.

By prearrangement with the system, radic units may request calls to a
limited pumber of PSTN destinations using short addressing; IDENT1 in the
RQS message is set to the appropriate short-form PSTN ident (see section
4.

Radio units use extended addressing procedures to reguest interprefix
calls, general calls to the PSTN and calls to PABX extensiong with “long”
numbers; IDENT1 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 Reguest for a Simple call

A radio unit regquests a Simple call by sending an RQS message on a

control channel, com{:lying with the random access protocol (see 7.3). The
fields in the RQS message shall be set appropriately {see 5.,5.3.1.1);
however, note particularly that:

a.

b.

Bit DT specifies whether the caller is requesting a speech call {DT=0)
or a channel for sending non-prescribed data (DT=1).

An extended addressing request is indieated by setting IDENTL in the
RQS message to the appropriate gateway (viz. IPFIXI, PSTNGI or PABXI).

The unit shall attempt acress until:

iy it receives a valid response {see 9.2.1.2/3), or
ii) 4its user cancels the call {see 9.2.1.7}, or

iii) the access attempt fails (i.e. the unit has sent the maximum

number of transmissiona NR and received no resgponse, or itg
aceess 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).

- Dtherwise, the unit ehall 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

or re~initiate 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 ROS

For a short addressing gall, the calling uait shall accept the

fellowing messages as a valid response to its ROS and send no more
reguestg:

He

An actknowledgement ACKI, ACKQ, ACKX, ACKV or ACKB{QUAL=0), with
PFIX/IDENT2 as its individeval address and IDENT1 as the called ident
{or PABXI if it is making a PABX call}.

An acknowledgement ACKT{QUAL=0) with PFIX/IDENT2 as its individual
addrese. See also 9.2.1.4.

An AHY message with PFIX/IDERNTZ as its indiwidual address and IDENT1
as the called ident (or PABXI for a PABX call}.

A CGo To Channel message GIC with PFIX/IDENTZ as its individual address
and IDENT1 as the called ident {or PABXI for a PABX call, or DUMMYI
for a multi-site call on a system employing time-shared control
channels).

In response to an RQS with DT=0 and EXT=0: a GTC mesgsage with D=0,
PFPIX/IDENT1 as its individual address and IDENTZ 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 addresgaing RQS

For an extended addressing call, the calling unit shall accept the
following messages [with the same prefix and idents as the RQS) 48 a valid
respongse to its RQS and send no more reguésts:

a. BAn acknowlédgement ACKI{QUAL=1}, ACKX or ACKV{QUAL=0).

b. AHYC {(i.e. an instruction to send the full called address
information}.

Por other actions on receiving these messages, sse 9.2.1.4 and %.2.2.1,

9.2.1.4 Acknowledgement received

If a radio unit attempting acecess or waiting for further signalling
for a Simple call receives an appropriate acknowledgement then it shall
take action as indicated below. Appropriate acknowledgementg for a short
addressing call, or for an extended addressing call after the full address
information has been sent, ares

-  BRCKI, ACKQ, ACKX, ACKV and ACKB(QUAL=0), with PFIX/IDENTZ as the
unit's individual address and IDENT1 as the called ident or gateway;
-~ ACKT(QUAL=0) with PFIX/IDENTZ as the unit’s individual address.

Appropriateé acknowledgements for an extended addressing call before the
full address information has been sent are ACKI{QUAL=1), ACKX and
ACKV{QUAL=0}), with PFIX/IDENT2 as the unit's individual address and IDENT1
as the called gateway.

BCRI (QUAL=0)

]

Called unit alerting but user/ data equipment not

ready.
ACKI (QUAL=1) ~ Intermediate acknowledgement:; more signalling to
follow.
ACKQ {(QUAL=0) - All traffic channels in use. 7TSC has gueued the call.
ACKQ (QUAL=1) - conflicting call in progress {e.g. called unit

engaged), or higher in gqueue. TSC has queued the call.
ACKX (QUAL=0) - Invalid call; request rejected.

ACKX {QUAL=1) - System overlcad; reguest rejected.

ACKV {QUAL=0} - <¢alled unit not in radio contact or call set-up
abandoned.

ACKV (QUAL=1) ~ Conflicting call in progress or higher in queue

{and call has not been gueued}, 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.

ACKB (QUAL=0)
ACKT (QUAL=0)

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 zhall 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=0} be indicated in a distinct manner.

I1f 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. 1If, after receiving ACKB{QUAL=0}, the user wishes to
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witlidraw the redquest, then cancellatlon may be attempted using an RQQ
mesgage with STATUS='11111' {addressed to the called unit); see section 13.

If a complete ACKT{QUAL=0) message is received, the unit shall either:

a. return to the idle state (and may indicate to the user that the
called party’'s calls have been diverted), or

b. wait for a time TB (see below), and then attempt a new call to the
diversion address given in the ACKT message:
- 4if IDENT1 / IPFIXI, PSTNGI or PASXI, try on IDENTI1;
— if IDENT1 = IPFIXI, PSTNGI or PABXY, try the alternative called

party given in the appended data codeword({s).

Note that ACKT(QUAL=0), with IRENT1 = 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 GF 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 (i.e. if not all the
appended data codewords are decodeable), then:

i} If the unit dees not require the diversion address, it shall
return to the ildle state {and may give an indication to the user).

ii) If the unit does require the diversion address then:
~ if 8till attempting access for the call, it shall ignore
the message and continue to attempt access;
- otherwige 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 ACKX, ACKV or ARCKB 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 TB; {note that this includes a call to the same
gateway). After receiving ACKT for its Simple call, the unit shall not
requegt another non-emergency call of any type for at least a time TB.

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 receivesn is for its requested call by ingpecting 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 s.

b. for any extended addressing call, if PFIX/IDENT2 is its individual
addrese and IDENT1 is the called gateway

c. for an intexprefix speech call, if:

-~ D=0, PFIX/IDENT1 is its individual address and IDENTZ is IBFIXI,
and

- it receives a GTC message for the caller in the next slot {see
9.2.2.5a) 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 indiration to the user, and shall revert to the idle
state at the end of the call.

S.2.1.6 Time-out after waiting

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, reguesting the Simple call {(see 9.2.1.1})
or SAMIS, providing extended address information for the call ‘(see
3.2.2.1)
or ACK{QUAL=0}, sent in response to an AHY message with bit POINT = 1
and IDENT1 as the called ident or gateway (ses 9.2,2,3}.

It may also indicate the failure to the user.
If the user tries to initiate another non-emergency call of any bLype
or re~initiate 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 €all cancellation

If the user wishes to cancel his Simple call and the unit has not yet
gent 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 regquest RQX (see 5.5.3.1.3), complying with the random access
protocol (szee 7.3), It shall attempt access until one of the following
ooceurs:

a, It receives ACK(QUAL=1l)} or AHYX, with the same prefix and idents
as the RQOX, confirming cancellation of the call.

b. It receives ACKX, ACKY or ACKT{QUAL=0) for the call it is attempting
to cancel. See also 9.2.1.4.

<. It receives ACKB{QUAL=(0) for the call it is attempting to cancel;
in this case, it may indicate to the user that the call has been
accepted for call-back and that the cancellation was unsuccessful.
(Withdrawal of the reguest may then be attempted using an RQQ
message with STATUS='11111’', addressed to the called unit; see
section 13.)

d. It receives a GIC 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.

e. It has sent the maximum number of transmissions NR and received no
response, or its access time-out TC has expired (ses 7.3.8). In this
case, it shall return te waiting for sigralling for the Simple call
{gsee 9.2.1.4 to 9.2.1.67}.

In cases a., b. and €., 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
command.
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2.2.2 Basic Procedures for All Radio Units on a Control Channel.

Thege procedures shall be obeyed by all radio units on a control
channel {including wnits making calls or reguesting transactions}. For
other procedures for all radio units on a control channel, see sections:

6.,2.1 Control channel discipline.

7.4 Individually addressed Aloha message and MOVE message.
8. Registration procedursa,

13.2.3 Receiving status message {AHYQ).

14.3 Receiving short data message (HEAD).

15.2 Data interrogation procedures.

9.2.2.1 Instruction to send address information or data messaqge

This procedure shall be cbeyed by all radio units that are eguipped to
reqgquest extended addressing calls, complex diversion or RQC transactions.

If a radio unit on a control chamnel receives an AHYC message with
PFIX/IDENTZ matching its individual address then it shall either send
address information or a data message in the following SLOTS slot(s), or
transmit ACKX{QUAL=0D), as indicated below. For timipng, see 6.2.1.3,

if
the unit has sent an extended addressing non-emergency request,
or has received ACKE or AHY(E=1) for an extended addressing RQE
and IDENTL matches IDENT1 from the request
and DESC is appropriate to IDENT1 (see 5.5,3.2.8)
and SLOTS corresponds to the reguest
{i.e. if IDENT1=PSTNGI and FLAGl=l then SLOTS='10' else SLOTS='01l')

then it shall transmit the full address information for IDENT), conformirng
to the codeword formats defined in section 5.6.1.2,2 {SAMIS, Mode 1}.

Otherwise
If
the unit has sent a regquest for 3-address diversion (RQT, FLAGZ=1}
and IDENT1 is set to DIVERTI '
and DESC is set to 00O
and BLOTS is set to '01°

then it shall transmit the "biocked address”, conforming to the interprefix
codeword format defined in section 5.6.1.2.2 (SAMIS, Mode 1, DESC='00D").

Otherwise
If
the unit has sent an RQC message
and IDENT1 is set to SDMI
and DESC is get to '000° .
and SLOTS matches SLOTS from the RQC

then it shall transmit its short data message, conforming to the codeword
formats defined in mection 5.6.2 (HEAD).

Otherwise
The unit shall transmit ACKX{QUAL=0), with the same prefix and idents as
the AHYC.
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9.2.2.2 Availability check on called radic unit

If a radio unit on a control channel receives an AHY message with
PFIX/IDENT1 matching its individual address and bit POINT set to 'O’ then
it shall respond with the appropriate acknowledgement {see below), with the
game prefix and idents as the AHY. If bit AD = 0 in the AHY message, the
unit ghall respond in the slot following the .AHY; 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, see 6.2.1.3.

A) Incoming traffic channel call : IDENT2 = Ident {1 to 8100}Y,
Ident {8121 to 8180Q), INCI, IPFIXI, PSTNGI or PABXT

If bit AD = 1 in the AHY message but the appended data codeword was
not decodeable and the unit requires the calling address for its
operation, then it may request a retransmission by sending

ACKB {QUAL=1):

ACKB (QUAL=1} -~ The unit requires the message to be retransmitted.
Qtherwise

The unit may reject the incoming call by sending ACKX({QUAL=0)
or RCKV{QUAL=1):

ACKX (QUAL=0)} =~ The unit cannot accept the call
e2.g. D = 0 in the AHY message and the unit
has no speech equipment, or
D 1 in the AHY message and the unit
has no data equipment.
ACKRY {QUAL=1} ~ The user has indicated that he dces not wish to
receive this call (e.g. uging the "Busy control™}.

Otherwise

If bit D = 0 in the AHY mesgsage and IDENTZ is not set to INCI, the
unit may accept the call for call-back by sending ACKB(QUAL=0)}:

ACKS8 {QUAL=0) =~ The unit has accepted the call for call-back.
Otherwise

i) If bit CHECX = 0 in the AHY message, then the unit shall
send ACK{QUAL=0}:

ACK (QUAL=0) - Unit is available for the call.

ii} If bit CHECK = 1 in the AEY message, then the unit shall send
either ACKI{QUAL=0)} or ACK({QUAL=0}, to indicate its state of
readiness so far as it is able. For ACKI(QUAL=0), the unit shall

alert the user or take action to prepare the data eqguipment,

BCKI (QUAL=0) -~ Unit alerting but user/ data equipment not ready
e.g. D = 0 in the AHY 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/IDENT2 from the AHY
message or PFIX2/IDENTZ from the data codeword), and may indicate whether
the incoming call is an emergenty call (by reference to bit £ from the
AHY) « i

After receiving an AHY message for an incoming traffic channel call
and responding with ACK{QUAL=0)} or ACKI(QUAL=0), the unit shall ignore
group call GTC messages as specified in section 9.2.2.5 rule 2 or 3, until
either:

a. it receives channel allocation signalling for the incoming call (i.e.
a GTC message with the same prefix, idents and bit U as the RHY), or
b. it asgumes that the call will not take place; see 9.2.2.4.

If a radio unit receives AHY {CHECK=1) alerting it for an incdming call
and regponds with ACKI(QUAL=0), it may attempt to send ROQ{STATUS='00000')
to the TSC when its user/ data equipment is ready to receive the call.
After responding with ACKI(QUAL=0) or ACK(QUAL=0}, it may send
ROO{STATUS='11111"} if the user no longer wishes to receive the call; in
this case, it shall respond to any further AHY messages with ACKV(QUAL=1}.
See also 13.1.2.1.

If, while waiting for an incoming traffic channel call, a radio unit
receives a repeat AHY, it shall send the appropriate acknowledgement and
continue with any "off-hook” or "on-hook® signalling in progress; alsc, for
ACK{QUAL=Q)} 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 AHY; see
also 9.2.2.4 and 13.1.2.8.

B} Availability check for short data message : IDENT2 = SDMI

The unit may reject the short data message by sending ACKX{QUAL=0) or
ACKV(QUAL=1). Otherwise it shall send ACK{QUAL=0C).

ACKX {QUAL=0) =~ The unit cannot agcept the short data message
e,g. it has no data equipment.

ACKV (QUAL=1} -~ The user has indicated that he does not
wish to receive short data messages,

ACK ({QUAL=0) ~ Unit is available to receive a short data message.

<) "No~call* test availability check : IDENT2 = DUMMYI

The unit may indigate that it is not suitably eguipped by sending
ACKX({QUAL=0). Otherwise it shall mend ACK(QUAL=0}.

RCKX (QUAL=0) - The unit could not accept a call of this type
e.g. D = 0 in the ABHY message and the unit
has no speech equipment, ox
D = 1 in the AHY message and the unit
has no data equipment. ’
ACK (QUAL=0) =~ Unit is in radio contact and is suitably equipped.

D) Invalid availability check : IDENT2 [ Ident {1 to 8100},
IDENTZ2=Tdent {8121 to 8180}, INCI, IPRIXT, PSTNGI, PABXI, SDMI or
DUMMYT

The unit shall send ACKX{QUAL=0), to reject the availability check.
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9.2.2.3 Availability check on requesting radio. unit

If a radio unit on a control channel receives an AHY megsage with
PFIX/IDENT2 matching its individual address and bit POINT sét £6 'l’ then
it shall respond with the appropriate acknowledgement (see below), with the
same prefix and idents as thé AHY. If bit AD = 0 in the AHY message, the
unit shall respond in the slot following the ARHY; if bit AD = 1, a data
codeword is appended and the unit shall respond in the slot following the
data codeword. FPor 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. IDENT1 is the called ident or gateway
{or REGI for a registration request)
b. B is 'l' for an emergency call, otherwise '0';
see gsection 5.5.3.2.1.
See also sections 8.2.2.4, 9.2.1.6, 10.2.7, 12.2.5,
13.1.2.5, 13.2.2.5 and 14.2.6.

ACKY {QUAL=0) =~ The unit ig not waiting for signalling for a call
or transaction appropriate to IDENT1 and bPit E.

9.2.2.4 cCancelling alert/waiting state of called unit

If a radie 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 AHY message for an incoming traffic
channel call {(see 8.2.2.23}), and responded with ACK{QUAL=0) or
ACKI(QUAL=0), 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 TR after the last ACK(QUAL=0) or ACKI{QUAL=0) it sent in response
to an AHY for the call.

k. It receives an AHYX message with the same prefix and idents as
the AHY. 1In this case, if currently attempting an "off-hook” or
Yon~hook” RQQ transaction for the incoming c¢all, it shall return
to the idle state - see 13.1.2.7.

c. It receives an AHY message checking its availability for a
different incoming traffic channel call (i.e. kit D andfor bit E
andfor the ralling address is different from the original AHY).
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. 1In case c., the unit shall cbey the procedures in 5.2.2.27a for
the new call.
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9.2.2.5 Traffie channel allocation

a4 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:

PFIX/IDENT2 from the GIC message matches its individual address

or PPIX/IDENT1 matches any of its designated addresses for this system

or

IDENT1 is the system-wide all-call ident ALLI.

If the GTC wmessage 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
ACKE (QUAL=Q) or AHY{E=1) for its call, it shall obey the GTC message
if and only if its smergency call is a short addressing non-PasX pall
and the GTC message is for the requested call (see 10.2.2 and 10.2.6).

If the unit ies waiting for further signalling for its emergency call,
after receiving ACKE(QUAL=0) or AHY(E=1) for the call, it shall obey
the GIC message if and only if it is individually addressed by the GTIC
{i.e. its individual address is PFIX/IDENT1 or PFIX/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 non-emergency traffic channel
call {see 9.2.2.2A), it shall obey the GTC message if and only if
it is individually addressed by the GTC or IDENT1 is set to ALLI.

Otherwige

If the unit is attempting acgess or waiting for further signalling for
a non-emergency call or transaction, it shall cbey the GTC message if
and only if:

it is individually addressed by the GTC message,
or IDENTY is set to ALLI,
or PPIX/IDENT1 is one of the unit's group addressses, and
the unit is attempting to call that group, and
the user wishes to receive group calls, and
the unit knows that it is not the calling unit (see below).

{Thua, if making an interprefix group call, a radio unit shall ignore
GTC messages containing the reguested group address and the reguested
it D 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 addregsed 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,
or IDENT1 is set to ALLI,

or  PFIX/IDENT! 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 ghall tune to the designated forward traffie channel, obeying
the following timings:

~ 1If IDENT2 f IPFIXI, the unit shall be able to receive on the
traffic channel within 35 ms after the -end of the GTC message.

- If IDENT2 = IPFIXI, the unit shall be able to receive on the
traffic channel within 142 ms after the end of the GTC message;
{this allows a called radio unit in an interprefix call to
remain on the control channel for one timeslot after receiving
GTC, to extract the caller's address if the neéxt message is
a GTC for the calling unit).

b. It shall note PFIX, IDENT1 and IDENTZ from the GTC message and alsco
the channel number of the control channel (for use in obeying the
procedures in sections 3.2.3.1, 5.2.3.3, 9.2.3.5, 89.2.3.6 and
9.2.3.7).

c. If bit D from the GTC megsage ig '0’, then the unit shall unmute
the audio (for speech communication). If bit D is '1l', 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).

d. 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 usger 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. However if the
contents of IDENT2 of the GTC message differ from the contents of IDENT2 in
the AHY 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 (or, 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 acguisition procedures (see 6.2.1.1).

9.2.2.6 Storing call maintenance parameters

A radio unit shall store the call maintenance parameters specified by
the most recent broadcast message BCAST, SYSDEF='00010' 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);

b. 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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of the item and the first periodic message, and then between
substquent périodic messages;

c. whether a ralled unit in a group shall set PFIX/IDENTI in MAINT

messages it sends to its individual addresas or to the group addressg
from the GTC message.

See also 5.5.4.2, 5.5.4.5c and 9.2.3.1. At the start of a session, until
it receivea a BCAST, SYSDEF='00010' message, thé unit shall:

~ gend Pressel On messages
—- send periodic messages with a maximum interval TP

~ set PFIX/IDENT1 to the group address
{when it is a called unit in a group}).
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9.2.3 Procedurés for All Radio Units on an Allocated Traffic Channel

These procedures shall be obeyed by all radio units on an allocated
traffic channel {except when exempted by emergency call procedures agreed
with the system - see 10.2.8). For other procedures for all radic units on
a traffic channel; see sectiens:

&.,2.2 Traffic channel discipline.
11.3 Inatruction to send extended addresgs information.
15.2 bData interrogation pracedures.

g.2.3.1 ¢all maintenance messaqges

During a speech call (see 9.2.2.5 and 8.2.3.4}, 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 Presgsel On message {MAINT, OFER='0D0'} at
the start of each speech item it transemits. If defined by the system
the radio unit may send NPON messages. When NPON 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.

b. If required by the system, the radio unit shall send periodia
messages (MAINT, OPER='010') within each speech item it transmits,
See 9.2.2.6 for the maximum interval between periodic messages.

c. The radio unit shall send & minimum of one Pressel Off message (MAINT,
OPER='001') 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 radioc unit may send NPOFF messages. Where NPOFF is not
defined it shall default te the value 1. Where more than one message
iz sent the form of transmission specified in 3.3.2 shall be used.

PFIX/IDENTL1 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 mither the
unit's individual address or to the group address (PFIX/IDENT1) from the
GTC 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 reguired by the system by prearrangement.)

9.2.3.2 navailability check on a traffic channel

If a radio unit on a traffic channel receives an AHY message with:

PFIX/IDENT] matching its individual address and POINT
or  PFIX/IDENT2 matching its individual address and POEINT

o
1

It

]

then it shall respond with the appropriate acknowledgement (see below),
with the same prefix and idents as the BRHY. If bit AD = 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=0).
ACK. (QUAL=0) -~ The unit is in radio contact.
If POINT = 1, the unit shall send ACK{QUAL=0} or ACKX(QUAL=D):

ACK (QUAL=0} - The unit is waiting for sigmalling for an Include
call appropriate to IDENT1 {i.e. IDENT1 is the
called ident or gateway). See also section 11.2.5.

ACKR (QUAL=0)} =~ The unit is not waiting for signalling for an
Include call appropriate to IDENTI.

9.2.3.3 Disabling user transmission

If a radio unit on a traffic channel receives a call maintenance

message MAINT, OPER=*11l’ with channel number {CHAN} equal to the number of
the traffic channel and an applicable address, then it shall inhibit user
trangmission while it is tuned to this traffic channel (i.e. it shall
disable the pressel for a speech call or iphibit user data for a data
call).

a.
b.

.

The address (PFIX/IDENT1) from the MAINT message is applicable if:

PPIX/IDENT1 matches the unit's individual address, or

PPIX/IDENT] is equal to PFIX/IDENT1 from the GTC message and the unit
is not the calling party, or

IDENT1 is egqual to ALLI.

9.2.3.4 Replacement of traffic channel

or
or

then

i)

ii)

iii)

If a radio unit on a traffie channel receives a GTC message with:

PFIX/IDENT2 from the GYC message matching its individual address
PFIX/IDENT1 matching any of its designated addresses for this system
IDENT1 set to the sgystem-wide all-call ident ALLI

it shall perform the following actions:

It shall tune to the designated forward traffic channel and shall
be able to receive within 35 ms after the end of the GTC message.

If bit D from the GIC message is *0‘, then the unit shall unmute
the audio (for speech communication). If bit D is '1’, the unit
shall mute the audioc (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 1s ALLI and PFIX/IDENTZ from the

GTC message is not its individual address, then the unit shall inhibit
uger transmission. Otherwise it shall enable user transmission.

(See also 11.2.7c.)

When the unit has tuned to the designated traffic chanpel, it may continue
commuriication.

{Note that the unit continues to use PFIX, IDENT1 and IDENT2 from the

original GTC message (gee 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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3.2.3.5 Going "on-hook” on traffic channel

If a radio unit's user goes on~hook or equivalent (or if its data
eguipment indicates that a data call has ended) while it is tuned to the
traffic channel, and if ite individual address is either PFIX/IDENT1 or
PFIX/IDENT2 from the GIC message, then thé unit shall send a number of
Disconhnect messages (MAINT, OPER='011'} on the traffic channel. It shall
sénd ND1 Diseonnect messages if ita individual address is PFIX/IDENT1 from
the GTC, or ND2 if itas individual address is PFIX/IDENT2 from the GTC, The
unit shall send the messages continuously (see 3.3.2 and 6,2.2.2) and mute
the audioc, and shall then return to the control channel acquisition
procedures {(see 6.2.1.1).

A radio unit whose individual address is neither PFINX/IDENT1 nor
PFIX/IDENTZ2 from the GTC mespage {i.e. a called unit in a group call) may
leave the call at any time when the user goes on-hook or eguivalent; it
shall mute the addio 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-outg 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 adeguate 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 thén 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 audic and shall:

i} send NPON Pressel Off messages {for a gpeech item);
ii) send ND1 oxr ND2 Disconnect messages if its individual address is
PFIX/IDENT1 or PFIX/IDENT2 from the GIC (as in section 9.2.3.5).

It shall then cease transmisgion 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 message : MAINT with OPER='110’

If a radio unit on a traffic channel receives a call maintenance
message MAINT, OPER='110' with:

channel number (CHAN) egual to the number of the traffic channel
and PFIX/IDENT1 not egual to- PFIX/IDENTl from the GTIC message
and PFIX/IDENT1 not egual te PFIX/IDENTZ from the GTC message

then immediately it shall mute the audio and return to the control channel

acguisition procedures, and may indicate to the user that the call has
ended.
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9.2.3.8 CLEAR message

If & radio unit on a traffic channel receives a clear-down message
CLEAR with:

channel number {CHAN) equal to the number of the traffiec channel
and field REVS equal to 101010101010

then it shall immediately mute the audio and move to the forward control
channel indicated by field CONT in the CLERR 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 call has ended.

Note: 1If field CONT in the CLEAR message is equal to *'D000000000°,
then the channel movement ls system-dependent. .
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0. EMERGEN CALL. PROCEDURES

This sectlion defines standardised procedures for emergency calls.
{Note that systems may have alternative smergency 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:

- a radic unit, line unit or group

all units in the system

a4 PABY extension {short or extended addressing)
~ a PSTN destination (prearranged or general).

i

i

Emergency calls from radio units are requested using the Emergency Call
Reguest Message RQE (see 5.5.3.1.5}. Bit D in the RQE message specifies
whether the unit is requesting speech or data combunication. BAn extended
addressing request is indicated by setting IDENT1 in the RQE message to the
appropriate gateway ident.

A radic unit may interrupt a non-emergency call abtempt to reguest an
emergency c¢all; in this case it abandons the previous call attempt.
Megsages ACKE(QUAL=0) and AHY(E=1) are responses unique to RQE calls; they
indicate positively that the T5C has received the RQE and that any further
signalling sent to the unit is for the emergency call. Until it receives
ACKE{QUAL=0) or AHY(E=~1), 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, ancther call may be terminated
prematurely to free a chamnnel for an emergency call.

If bit EXT is set to '0’ in the RQE message (i.e. if the RQE is not
for a short addressing PABX call} then FLAG2Z may be set to '1' to indicate
that the c¢alling 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
radlio unit follow appropriate (non-standardised) procedures. In this case,
the meanings of fields IDENTL, D and FLAGL in the RQE message may be
redefined. For example, EXT=0/FLAG2=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 reguired 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 Emerqgency Cail Procedures for TSC

If the TSC offers an emergency service then it shall be prepared to
accept an RQE messgage in any random access slot.

The TSC procedures detailed in the following subsections are for
standard emergency calls. 1If, owing to incorrect operation of a radie
unit, the TSC receives an RQE message requesting a special mode of service
(i.e. EXT=0/FLAG2=1) from a radio unit with which it has no previous
arrangeéments then it may reject the reguest by responding with ACKE{QUAL=0)
and then sending ACKX{QUAL=0), where both ACKE and ACKX contain the same
PFIX, IDENT1 and IDENTZ2 as the RQE message.

10.1.1 Responses to a short addressing standard emergency regquest

& radio unit reguests an emergency call by generating an RQE message,
complying with the random access protocol (unless it has other arrangements
with the aystem). On receiving a short addressing RQE message, the T5C
shall send a response as soon as possible; for maximum permissible delay,
see 7.2.4. Valid responses are:

a. ACKE{QUAL=0}; see 5.5.2.1 and 10.2.2.

b. 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.

c. For a non-PABX call (i.e: EXT=0 in the RQE megsage):
- 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 - gee 10.1,6.})

ACKE({QUAL=0) is sent only as a response to an RQE messgage; it is an
intermediate acknowledgement, indicating that further signalling will
follow. The TSC may then send other acknowledgements {e.g. ACKI, ARCKX} to
the waiting calling unit at appropriate times to indicate the progress of
the call set-up; see gection 10.1.5.

10.1.2 Regponse to an extended addressing standard emergency request

A radio unit regquests an emergency call by generating an RQE message,
complying with the random access protoccl (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
RQE. For maximum permissible delay, see 7.2.4.

10.1.3 Signalling for previous call

After receiving an RQRE message, the TSC shall not send any further
signalling messages to the calling unit for any previous call reguested 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 address information

After receiving an extended addressing RQE message and responding with
ACKE(QUAL=D), the TSC may demand the full called address information from
the ralling radic unit by sending the AHYC message {as in section 9.1.1.3).

10.1.5 Acknowledgements sent to indicate progress of emergency call

After dending ACKE{QUAL=0)} or an availability check AHY with E=1 as a
regponse to an emergency call reguest, the TSC may send acknowledgements
ACKI, ACKQ, ACKX, ACKV, ACKB{QUAL=Q) 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 radioc units are made using the AHY message with kit E set to
+ 1 + N )

10.1.7 TSC time-out

The TSC may instruct the calling unit to restart its waiting timer TH,
by sending the AHY message with bit POINT set to *1l' {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’s timer, elapges gince the last megsage it received for an
emergency <all (from the calling unit}, the TSC shall not send any further
signalling for the call, &xcept that it may send BHYX to inform a called
radio unit that the call will not take place. See also 10,2.7.

10.1.8 Other procedures

a. A calling radio unit may send an RQX message to cancel its emergency
call. The TBC procedures are as defined in 9.1.1.8 for Simple calls.

b, It is recommended that the TSC does not amalgamate an emergency
call with any other call in i%ts gueues.

c. If all traffic channels are in use then the T5¢C may terminate another
call prematurely {(with or without warning to the correspondents using
it), in order to free the channel for an emergency call.

d. 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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10.2 Standard Emergency Call Procedures for Radio Dnits

A radio unit shall make only one emergency call atfempt at a time.
While attempting acdess dr waiting for further signalling for an emergency
request, the unit shall not request another call of any type (unless the
uger first cancels the original call). It may make an emergency call at
any other time. For example, it may interrupt a non-emergency call attempt
to regquest 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
foxr standard emergency calls. If a radie unit sends an RQE message with
EXT=0/FLAG2=1 then it is requesting a special mode of emergency service
previously arranged with the system and generally follows non—standardised
procedurés; howaver, if it receives ACKE(QUAL=0) and subsequently rFeceives
ACKX{QUAL=0) - both with the same PFIX, IDENT1 and IDENT2 as its RQE — then
it shall return to the idle state (and may indicate to the uger that the
call attempt has failed).

10.2.1 Request for a standard emergency call

a radioc 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 (sgee 5.5.3.1.5). 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 radic unit
requesting an emergency call ignores all values of the address qualifier
except M=20 - see 7.3.1.)

The unit shall attempt access until it receives a valid response {sse
10.2.2/3), oxr 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)). 1In the case of access failure, if the unit has not
sent a request, it shall rxeturn 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 Responses to short addressing RQE

For a short addressing call, the calling unit shall accept the
following messages {with PFIX/IDENTZ2 as its individual address and IDENTL
as the called ident {or PABXI for a PABX call)) as a valid response teo its
RQE and send no more reguests:

a. An acknowledgement ACKE (QUAL=0).

b. An AHY message with bit E set to '1°.

c. For a non~-PABX call {i.e. EXT=0 in the RQE message):
- & Go To Channel message GTC with bit D equal to

bit 0 from the RQE message.

In cases a. and b., the unit shall then wait for further signalling for the
call. See also seéctions 10.2.6, 9.2.2.Z and 9.2.2.5.
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10.2.3 Responses to_extended addresging RQE

For an extended addressing call, the calling unit shall accept an
acknowledgement ACKE(QUAL=0) or an ABY(E=1) message {with the same prefix
and idents as the RQE) 43 3 response to its RQE 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 information

For an extended addressing emergency call, after recelving
ACKE (QUAL=0} or an AHY{BE=1) messagé for its call, the calling unit shall
send the full called address information on receipt of an appropriate BHYC;
see section 9.2.2.1. Until it receives ACKE(QUAL=0) or AHY(E=l); the unit
gshall respond to Mode 1 AHYC messages with ACKX({QUAL=D}.

10.2.5 Acknowledgements indicating progress of emergency call

After receiving ACKE{QUAL=0) or an AHY{B=1) message for its emergency
call, the waiting calling unit shall take appropriate action on receiving
further acknowledgements ~ ACKI, ACKQ, ACKX, ACKV, ACKB(QUAL=0} or
ACKT{QUAL=0) ~ as detailed in section 2.2.1.4.

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 pwn call

A calling radioc 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 also obey the traffic channel allocation procedures
(see 8.2.2.5). Note particularly that:

a. If the unit has not received BCKE(QUAL=0) or AHY(E=1l) 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 call (see below).

b. Aftexr receiving ACKE{QUAL=0} or AHY(®=1) for its emergency call,
the unit shall obey a GTC message only if it is individually
addregsed by the GTC (i.e. if its individual address is PFIX/IDENT1
or PFIX/IDENT2).

See section 9.2.2.5, rule 1.

For a short addreasing non-PABX call or after receiving ACKE(QUAL=Q)
or AHY{E=l} 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 addressz, 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

& calling radio unit waiting for further signalling for an emergency
call shall return to the idle state if a time TW has elapsed since the last
message it sent for the call, viz.

RQE, requesting the emergency call {(see 10.2.1)
or SAMIS, providing extended address information for the call (see
9.2.2.1)
or ACK{QUAL=0), sent in response to an AHY message with POINT = 1, E = 1
and IDENT1 as the called ident or gateway {see 9.2.2.3).

It may also indicate the failure t¢ the user.

10.2.8  Other procedures
a. B calling radio unit waiting for an emergency call may attempt to

cancel the call by sending a call cancellation request RQX. The
procedures are as defined in 9.2.1.7 for cancelling Simple calls.

b. The procedures on an allocated traffic channel are as defined in 9.2.3
(unless other arrangements have been made with the syatem).
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11. INRCLUDE CALY, PROCEDURES

During an ROS or RQE ecall, a4 radice unit on its allocated traffic
channe)l may send a reguest message RQS to the TSC, to agk for a pariy to
join the call in progress. This facility may be used to implement:

a) a Conference Call -~ a user on channel may ask for the call to
be expanded to include another party;

b} €all Tranasfer -~ a uper may include another party in the call,
and then leave the call to progeed without him;

c} 2 Repeat Call ~ a uger may ask for the channel assignment
sBignalling for the call to be retransmitted.

The Included party may be a8 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 reguests an Include call by transmitting a regquest
message RQS on the allocated trafflc channel. (An extended addressing
request is indicated by setting IDENT1 in the RQ5 measage 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 TSC may send acknowledgements to the
Including unit to indicate the progress and the success/fallure of the
transacktion.

When a uger inltiates an Include call, his pressel is disabled until
the radio unit receives an acknowledgement other than ACKI{QUAL=1) or until
it times out.

After a party has been included in a call, the TSC may allow units to
leave the call, without termipnating the call, provided that the anumber of
parties that will indicate the "on-hook™ condition is not reduced below the
normal number for the type of call.

The timing constraints for messages transmitted on a traffic ghannel
are specified in sections £.1,2.2 and 6,2.2.2.
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11.1 TSC Procedures for Include Calls

This subsection defines procedures for TSCs that offer the Include
facility.

11.1.1 Responses to a ghort addressing Include reguest

A radio unit reguests i short addressing Include call by transmitting
an RQS message (with EXT = 1, or with EXT = 0 and IDENT1 set to a valid
called party ident) on the traffic channel. On receiving a short
addressing Include RQS, the TSC shall send a response:

ACKI, ACKQ{QUAL=0}, ACKX, ACKV, ACKT{QUAL=0)} or ACK{QUAL=D}.

For idents, see secktion 5.5.2.1; for acreptahle 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 Include request

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 RS, the TSC shall send one of the following responses, with the
same prefix and idents as the Include RRS:

a. An acknowledgement ACKI(QUAL=1}, RACKX or ACKV(QUAL=0).
. BAHYC {i.e. an instruction to send the full 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 gend extended address information

After receiving an extended addressing Include RQS, the TSC may demand
the full called address by sending the RHYC message, with:

- the game prefix and idents as the Include RQS
- DESC set to indicate the appropriate gateway (see 5.5.3.2.8)
-~ SLOTS set to correspond to the Include RQS
{i.e. if IDENT1=PSTNGI and FLAGl=1l then SLOTS='10’ else
5LOTS='01").

The RHYC 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=0) to indicate failure of the Include call. '

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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11.1.4 Acknowledgements gent to indicate proqress of Include call

The TSC 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 calls, only ACKI{QUAL=1), ACKX and ACKV{QUAL=0) are
appropriate until the full address information has been obtained.)

ACKI (QUAL=0) -~ <Called party alerting but noct yet ready.
ACKI (QUAL=1) ~ Intermediate acknowledgement; more signalling %o
follow.

ACERQ (QUAL;O) - &All traffic channels in use on called site;
more signalling to follow.

ACKX (QUAL=0) -~ TInvalid call; request rejected.

ACKX (QUAL=1) - System overload e.g. all channels in use on called
site, and call has not been queued.

ACKV {QUAL=0) - Called unit snot in radio contact or Include call
abandoned.

ACKV {QUAL=1) - cConflicting call in progress (e.g. called party
éngaged) or called user does not wish to receive this
call.

ACKT {QUAL=0) - Called party's calls have been diverted.

ACK (QUAL=0) - Include request accepted; availability check
successful (if performed); called party will be
directed to the traffic channel.

For maximum acceptable delay of repeats of acknowledgements ACKX, ACKRV,
ACKT and ACK, see time-out TB in section 11.2.4.

11.1.5 Availability check on called radio unit

If an Include request-spec.ified an individual radio unit to be
Included, the TSC may check the availapility of the called unit before
instructing it to join the call in progress.

The TSC checks availability of a called radio unit by sending the AHY
message on a control channel {see 5.5.3.2.1 and 8.2.2.2A). For an Include
call availability check, IDENTZ in the AHY address codeword is set to INCI
{to prohibit the called unit from responding with ACKB({QUAL=0}) and a data
codeword may be appended centaining the Including unit's address.,

The TS5C may indicate the result of the availability check to an

Including radio unit by sending appropriate acknowledgement(s) {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
RQX message (see 5.5.3,1.3) on the traffic channel. On receiving an RQX
message cancelling an Include zall, the TSC smhall respond with ACK(RUAL=()
or ACK{QUAL=1l}, with the same prefix and idents as the RQX; see also 1i.l1.4
and 11.2.6.

If an Include call is cancelled, the TSC may inform a called radio
uanit by sending the AHYX message (with IDENT2 set to INCI) on the control
channel. The AHYX message may be repeated if it is pot acknowledged by an
ACK({QUAL=1) mesasage from the called unit (see 9.2.2.4).

Page 11-3

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 178 of 295




11.1.7 TSC time-out

The. TSC may instruet an Including radio unit to restart its waiting
timer TI, by sending the AHY méssage with:

=  bit POINT set to '1°
- PFIX/IDENT2 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 alsc 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 traffic channel using the €o To Channel message GTC (with
IDENT2 set to INCI); see section 5.4.

13.1.9 call clear—down

After an Include call, the T5C 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 TS5C
may allow radio units to sighal on-hook (or line/PABX/PSTN users to
leave the call), without terminating the call, prowvided that at least
one party that will indicate end-of-channel-use remains in the call.

ii) PFor a call comprising only individually addressed parties, the TSC
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
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 (barrirg corruption of signalling
messages). See also section $.1.2.6.
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A radic unit on a f£raffic channel shall reguest only one transaction
at a time; while requesting an Include call or waiting for further

‘msignalling, the unit shall not regquest another transaction of any type

{unlegs the user first cancels the Include call).

31.3.1 Include yeguest

When a user initiates an Include call (indicating that he wishes
another party to join the call in progress), the radioc unit shall inhibit
user transmission i.e.

- dipable the pressel for a speech call, or
- inhibit user data for a data call.

The radioc unit regquests an Include call by transmitting RQS on the
allocated traffic channel. The fields in the RQS message shall be set
appropriately (see 5.5.3.1.1); however, note particularly that:

a. If the call in progrems is a speech call (see 9.2.2.5 and 9.2.3.4),
bit DT shall be set to '0'; for a data call, DT shall be set to '1°'.
b. Bit LEVEL shall be sst to "1'.
{This constraint is imposed to prevent the RQS being interpreted
as an AHY to the called party).
e. An extended addressing request is indicated by setting IDENT1 in the
RQS message to the appropriate gateway {viz. IPFIXI, PABXI or PSTNGI).

After transmitting an Include reguest message on & traffic channel,
the unit shall wait to receive a response from the TSC. 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
regponge 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
1iiy it has sent the maximum number of transmissions NI.

In this case, it shall wait for further signalling for
the Include call (see 11.2.4 and 11.2.5).

11.2.2 Responses to short addressing Include request

For a short addressing Include RQS, the radic unit shall acgept the
following messages as a valid response to its RQS and send no more
requests:

=39 ACKI, ACKQ(QUAL=C)}, ACKX, ACKV or ACK{QUAL=0}, with PFIX/IDENTZ as its
individual address and IDENT1 as the called ident {(or PABXI for a PABX
cally.

b, ACKT{QUAL=D) with PFIX/IDENT2 as its individual address.

For other actions on receiving these messages, see section 11.2.4.
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11.2.,3  Responses to extended addressing Include redquest

For an extended addressing Include RQS, the radio unit shall accept
the following messages (with the same prefix and idents as the RQS) as &
valid response to its RQS and send no more regquests:

8. An acknowledgement ACKI (QUAL=1), ACKX or ACRV [QUAL=G).

b. BAEYC (i.e. an instructien to send the full called address information).

For other actions on receiving these messages, see 11.2.4 and 11.3.1.

11.2.4 Acknowledgement received

If a radio unit waiting for a reésponse to an Include RQS, or for
further signalling for dn 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=0Q) are
appropriate until the full address information has been sent. For idents,
see 5.5.2.1.

ACKI {QUAL=0) - <called party alerting but not yet ready.

ACKI {QUAL=1) - Intermediate acknowledgement; more signalling to
follow.

ACKQ {QUAL=0}) - BAll traffic channels in use on called site;
more signalling to follow.

ACKX (QUAL=0) - 1Invalid call; request rejected.

ACKX (QUAL=1)} ~ System overload; request rejected.

ACKV {QUAL=0} =~ <Called unit not in radio contact or Include call
abandoned.

ACKV (QUAL=1l) ~— conflicting call in progress (e.g. called party
engaged) or called user does not wish to receive this
call.

ACKT (QUAL=0) - <Called party’'s calls have been diverted.

ACK (QUAL=0) - Include reguest accepted; called party will be

directed to the traffic channel.
If ACKI or ACKQUQUAL=0) is received, the unit shall wait for further
gignalling. However, for a speech call, it may re-enable the pressel on

receiving ACKI{QUAL=D) 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.

1f a complete ACKT(QUAL=0D) message is received, the unit shall either:

a. re—enable user transmission {and may indicate to the user that
the calléd party's calls have been diverted), or

bs. 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 reguire the diversion address, it shall re-enable
user transmission (and may give an indication te the user).
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ii) 1If the unit does require the diversion address then:
~ if it has received no previous response to its Include RQS,
and has not sent the makximum humber of transmissions of
the RQS {see 11,2.1), it shall ignore the ACKT nessage;
~ otherwise it shall wait for a fepsat ACKT, re~enabling
uger tranamission if a time T8 elapses (in which case,
it may indicate the failure to the user}.

If ACK{QUAL=0} is raceived, 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 ACK for its Include c¢all, 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 TB. After receiving
RCKT for its Include call, the unit shall not regquest on the traffic
channel another transaction of any type for at least a time TB.

11.2.5 Time-out after waiting for Inelude call

A radio unit waiting for further signalling for an Include call shall
re-enable ugser transmission if a time TI has elapsed since the last message
it sent for the transaction, viz.

RQS, requesting the Include ¢all (ses 11.2.1)
or SAMIS, providing extended address information for the call (see 11.3.1)
or ACK{QUAL=0), sent in response to an AHY message with bit POINT = 1
and IDENT1 as the called ident or gateway (see 9.2.3.2).

It may also indicate to the user that the outcome of the transaction is
unknown,

11.2.6 <Cancelling Include

A radioc unit may cancel an Include request {(after sending an RQS and
while still waiting to receive ACKX, ACKV, ACKT nr ACK) by transmitting a
cancellation reguest RQX {see 5.5.3.1.3) on the traffic channel. The unit
shall then wait for a response from the T8C; for timing, see €.2,.2.2. The
unit shall repeat its cancellation request, sach time waiting for a
responge from the TSC, until one of the following occurs:

a. It receives ACK(QUAL=1), with the same prefix and idents as the RQX,
confirming cancellation of the Include call.

b. It receives ACKX, ACKV, ACKT{QUAL=0} or ACK{QUAL=0) for the
Include call it is attempting to cancel. See alsoc 11.2.4,

[~} It has sent the wmaximum number of transmissions NI. In thig case,
it shall return to waiting for signalling for the Include call
{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 oOther procedures

a.

A radio unit shall not athempt an Include call if ugser transmission
has been inhibited (by the GTC message or by a MAINT(OPER='111')
message; see 9.2.2.5, 9.2.3.3 and 9.2.3.4).

If a radio unit requesting or attempting to tancel an Include call,
or waiting for further signalling, receives a MAINT{OPER='111’)
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 caneel an Include call,
or waiting for further signalling, receives a GTFC message allocating
a replacement traffic channel, it shall perform actions i} and ii) as
specified in ssction 9.2.3.4 and shall then continue with the Include
call. At the end of the trdnsagtion, the unit shall re-enable user
tranasmission only if permitted by action iii)y of 9.2.3.4%4.

If a radio unit's user goes on-hook (or equivalent) while it is
requesting or attempting teo 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 esquivalent) after an Include call,
then the unit shall obey the procedures specified in section 9.2.3.5.
However, see alse section 11.1.9.)

If a radie unit reguesting or attempting to cancel an Include call,
or waiting for further signalling, receives a MAINT{OPER='110‘)

or CLEAR message terminating the call in progress, then it ghall
abandon the Include call and shall obey the procedures specified
in sections 9.2.3.7 and 9.2.3.8 respectively.
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11.3 Procedures for All Radio Unitm on an Alloecated Traffic Chagnel

11.3.1 Instruction to send extended address information

This procedure shall be obayed by all radio units that dre eguipped ta
request extended addressing Include calls.

If a radio unit on a traffic channel receives an AHYC message with
PFIX/IDENT2 matching its individual address then it shall either send
address information or trahsmit ACKX(QUAL=0}, as indicated below. For
timing, see section 6.2.2.2.

I1f
the unit has sent an extended addressing Include RQS
and IDENT1 matches IDENTI from the Include RQS
and DESC is appropriate to IDENT1 {see 5.5.3.2.8)
and SLOTS corregponds to the Include RQS
{i.e. if IDENTI1=PSTNGI and FLAGl=1 then SLOTS='10’ slse
SLOTS='01")

then it shall transmit the full called address information, conforming to
the codeword formats defined in section $.6.1.2.2 (SAMIS, Mode 1).

Otherwise

The unit shall transmit ACKX{QUAL=0), with the same prefix and idents as
the AHYC.
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12. CALL DIVERSION PROCEDURES

This section defines the procedures for requesting and cancelling call
diversion. Reguests may apply to speech calls, data calls or both.

Two types of call diversion are provided:

i) Self-initiated diversion.
A radio unit may reguest that future calls addressed to it be
redirected to a specified alternative destination.

ii) Third-party diversion.
A radio unit may request that future calls addressed to another
subscriber unit (or group) be redirected to a specified alternative
destination. Por example, a despatcher unit may request diversion
on behalf of a radic unit in its fleet.

In general, radio unit A {the requesting unit) may divert calls for address
B (the blocked addrems) to alternative destination C (the diversion
address); for self-initiated diversion, B = A. The procedures permit
blocked address B to be a radie unit, line unit or group address.
Destination € may be 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:

1) Self-initiated cancellation.
A radio uwnit may request that its calls are no longer diverted.

ii) Third-party cancellation.
A radio unit may request that another subscriber unit’s {or group's}
calls are no longer diverted.

iii) General cancellation by recipient.
A radio unit may request that any existing diversicns 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 third-party diversion or thivd-
party cancellation are accepted only from authorised units.

Call diversion is requested or cancelled using the Reguest Call
Diversion Message RQT {see 5.5.3.1.4). In this nessage:

~ PFIX/IDENT2 is the address of the requesting radio unit.
~  Por diversion requests, IDENT! 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,
IDENT1 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 call diversion or cancellation.
- For ecall diversion, FLAGZ indicates "self® or "third-party" diversion.

~ Field 5D specifies the types of call (i.e. speech, data or both)
to which the divergion or cancellation refers.

For diversion purposes, "speech” calls are defined as calls reguested
using RQS{DT=0), RQE{D=0), RQQ({STATUS='00000'} or RQQ({STATUS='11111").
"Ddta"” calls are defined as calls requested using ROS({DT=1), RQE{D=1}),
ROO{ 00001 to "11110%), RQC or RQD.

For self-initiated diversion requests or any cancellation, two
addresses (plus the other parameters) specify the reguirement. 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 IDENTA
b. blocked address B

as appropriate. If both a. and b. are rneeded, the TSC obtains the full
information in two steps, each step using the AHYC 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 regquest ig defined as "romplex" if it requires extended
addressing or if three addresses must Pe provided; otherwise it is
"gimple”.

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 IDENT1 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 '010'. The unit sets bit SP in the
SBAMIS message to indicate whether it is sending BCD digits or a 13-bit
extengion number (plus 2-bit exchange number). See 5.5.3.2.8 and
5.6.1.2.2.

If the TSC accepts a diversion request and then a call to the blocked
address is reguested by a radio unit, the T5C indicates the diversion
address to the calling radio unit using the ACKT(QUAL=0) acknowledgement.
The unit then either retries on the diversion address or returns to the
idle atate. For example, see sections 9.1.1.4 and 9.2.1.4.
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12.1 TSC Procedures for Call Diversion Requests

12.1.1 Responses to a simple diversion reguest

A radio unit requests simple call diversion by generating an RQT
message {with FLAG2 = 0 and IDENT1 set to a valid called party ident or to
DIVERTI}, complying with the random actess protocol. On receiving a simple
RQT message, the TSC shall send one of the following responses, with the
same prefix and idents as the RQT:

ACKI{OQUAL=1), ACRX, ACKVI{QUAL=0) or ACK{QUAL=0}.

For acceptable delay, see 7.2.4. See also 12.1.5.

12.1.2 Responses to a complex diversion reguest

A radic unit requests complex call diversion by generating an RQT
message {with FLAG2 = 1 and/or IDENT1 = IPFIXI, PABXI or PSTNGI), complying
with the random access protocol, On receiving a complex RQT message, the
TSC shall send one of the following responses:

as An acknowledgement RCKI{QUAL=1), ACKX or ACKV{QUAL=(Q), with the same
prefix and idents as the RQT.

b« Far an extended addressing RQT:
An AHYC message instructing the unit to send the full address
information for IDENT1.

=3 For a request for 3-address diversion {i.e. RQT with FLAGZ2=1}:
An AHYC message instructing the unit to send the blocked address.

For acceptable delay, see 7.2.4. See also 12.1.3 to 12.1.5.

12.1.3 Instruction to send extended address information

Afrer receiving an extended addressing RQT message, the TSC may demand
the full address information for IDENT1 by sending the AHYC message, with:

- the same prefix and idents as the RQT
{i.e. IDENT1 set tc IPFIXI, PABXI or PSTNGI as appropriate, and
PFIX/IDENT2 set to the requesting unit’s address)
~ DESC set to indicate the appropriate gateway (see 5,5.3.2,8)
- SLOTS set to cvorrespond £to the RQT
{i.e, if IDENT1=PSTNGI and FLAGI=1 then SLOTS='10' else
SLOTS='01"').

The AHYC message instructs the requesting radico unit to send the full
address information for IDENT1 in the following SLOTS slot(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 Iﬁsttuction to send the blocked address

~ After receiving a request for 3-address diversion (i.e. FLAG2=1), the
TS€ may demand the blocked address By aending the AHYC message, withs

-~ IDENT1 set t6 DIVERTI

- BPFIX/IDENTZ set to the requesting unit's address
- DESC set to '000’

~ SLOTS set to 'Ol'.

The AHYC message instiucts thé reguesting radie unit to send the blocked
addreas in the following slot {see 9.2.2.1). If the TSC does not
guceessfully deécode the address information, it may repeat the AHYC message
or transmit ACKV(QUAL=0) to indicate failure of the transaction.

12.1.5 Acknowleddgements sent to indicate progreas of RQT transaction

The TSC may gend 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 approgriate until the full diversion information has been obtained,)

ACKI (QUAL=1) Intermediate acknowledgement; more signalling to
follow.
Invalid call e.g. unauthorised diversien request, or

TSC does not provide call diversion.

i

ACKX (QUAL=0)

BCKX (QUATL=1})
ACKV (QUAL=0)
ACK (QUAL=0)

i

System overload; reguest rejected.
Transaction abandoned.
Call diversion or cancellation has been accepted.

1

)

For maximum acceptable delay of repeats of acknowledgements ACKX, ACKV and
ACK, see 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
megssage (see 5,5.3.1.3), complying with the randem access protccol. On
receiving an RQX message aborting a diversion transaction, the TSC shall
send a response: ACK({QUAL=1) with the same prefix and idents as the RQX.

12.1.7 7T5C time—-out

The TSC may instruct a radioc unit to restart its waiting timer TJ, by
sending the AHY message with bit POINT set to *'l1l' (and the same prefix and
idents as the RQT); 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 a diversion transaction, the TSC shall not send any further
signalling for the transaction. Ses also 12.2.5.
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12.2 Procedures for Radio Unita Reguesting Call Diversion

A radio unit shall make only one call attempt at a time (except in
emergency); while attempting access or waiting for a terminating (i.e. end-
af-transaction) acknowledgement to a diversion request, the unit shall not
regquest another non-emergency call of any type (unless the user first
aborts the original transaction}).

12.2.1 Dpiversio egquest

A radio. unit requests or cancels call diversion by transmitting an RQT
message on a. conktrol channel, complying with the random access protocol
{see 7.3). The fields in the RQT message shall be set appropriately {Bee
5.5.3.1.4); however, note particularly that:

a. Bit DIV specifies whether the unit is requesting call diversion
or cancellation of call diversion.

b. Bit FLAG2 specifies whether or not three addresses must be provided.

c. An extended addressing diversion request is indicated by setting
IDENT1 in the RQT message to the appropriate gateway ident viz.
IPPIZI, PABXI or PSTNGI. (Note thar extended addressing
procedures are used for requesting diversion to a PABX extension
with either a "ghort® 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 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
fajilure to the user); otherwise, it shall wait for further sigpalling for
the transaction - see 12.2.4 and 12.2.5.

12.2.2 Responses to simple diversion regusst

For a mimple diversion request, the radiec unit shall accept the
following messages (with the same prefix and idents as the RQT) as a valid
responge to its RQT and send no more reguests:

ACKI{QUAL=1}), ACKX, ACKV{QUAL=0) or ACK(QUAL=0}.

For other actions on receiving these messages, see section 12.2.4.

12.2.3 Responses to complex diversion request

For a complex diversion reguest, the radio unit shall accept the
following mesgages as a valid response to its RQT and send no more
requests:

a, ACKI{QUAL=1}, ACKX or ACKV{QUAL=0), with the same prefix and idents as
the RQT,

b. For an extended addressing RQT:
AHYC, with the same prefix and idents as the RQT.
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c. For a request for 3-address diversion {(i.e. RQT with FLAG2=1):
AHYC, with PPIX/IDENTZ as its individual address and IDENTL as
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 {with
the same prefix and idents as the RQT) then it shall take action as
indicated below. For a complex diversion request, ACRK{QUAL=0) is not
appropriate until the full diversion. information has been sent.

ACKI (QUAL=1) - Intermediate acknowledgement; more signalling to
follow.

ACKX. {QUAL=0) ~ Invalid call; reguest rejected.

ACKX {QUAL=1) - System overload; reguest rejected.

ACKV (QUAL=0)} - Transaction abandoned.

ACK {QUAL=0) - £all diversion or cancellation has been accepted.

If ACKI(QUAL=1) is received, the unit shall wait for further
signalling for the transaction.

If ACKX or ACKV{QUAL=D) is receivad, the unit shall return to the idle
state and may indicate to the uséer that the transaction has failed.

If ACK{QUAL=0} 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 ACK for its diversion reguest, 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.

12.2.5 Time-out after waiting

A radic unit waiting for further signalling for a diversion
transaction shall return to the idle state if a time TJ has elapsed since
the last message it sent for the transaction, wviz.

RQT, requesting the transaction (see 12.2.1} )
or SAMIS, providing address information for the call {see 9.2.2.1)
or ACK{QUAL=0), sent in response to an BAHY message with bit PGINT = 1
and the same prefix and idents as the RQT (see 9.2.2.3).

1t may also indicate to the user that the outcome of the transaction is
unknown.
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13. STATUS MESSAGE PROCEDURES

This section defines the procedures for astatus messages. Status

messages may be sent to the TSC or to a radio or line unit.

A radio unit sends status information using message RQQ ~ see

5.5.3.1.7. The status field in an RQQ message consists of 5 bits, allowing
32 different smtatus values. 7Two of these values have been predefined.

a}

b

For status sent to the TSC:

'QQ0000" indicates that the unit is ready to receive a call
{i.e. it indicates "off-hook™ or egquivalent).

'G0001* to 11110’ are system-defined status values.

‘11111 indicates that the unit is no longer ready to
receive a call (i.e. it indicates "on~hook" or
equivalent}.

ROQ('00000°) and RQRQ(*'11111') are used for the "Called Party Answer"
mechanism - see section 9.2.2.2. If a radio unit receives

AHY {CHECK=1) alerting it for an incoming c¢all and responds with
ACKI(QUAL=0), it may attempt random access with RQQ('000Q00‘') 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 RQQ(*11111'}.

The other 30 status values may be used to send statug information,
as previously arranged with the system.

For status sent to a radico unit or line unit:

00000 requests that the addressed unit gall back
with a spesch call.

‘00001 to '11110' are user-defined status values,
11111t cancels a previous speech call request.

For example, BQQ{*'00000’') may be used to reguest a “despatcher~gqueued
call®. In this type of call, a radio unit sends REQ({*00000') to
request that the addressed despatcher be informed that the unit's user
wishes the despatcher to call him (for a speech call). The TSC routes
the information to the despatcher 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 ROS (see 5.5.3.1.1 and 9.2.1).

ROQ{*11111") is used to withdraw a previously requested call from the
addressed unit*s call queue. This may be uged for cancellation
either:

1) after the called unit has accepted an RQQ({'00000'} message, or
iiy after the called unit in an RQS or RQE c¢all has accepted the

call for call~back (by sending ACKB(QUAL=0) in response to the
availability check); see 9.2.1.4 and 5.2.2,2.
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The other 30 status wvalues may be used to send status information,
as previously agreed bétween the requesting user and the called user.

The TSC informs a called radio unit of status information using
message ABYQ — see 5.5.3.2.7. The status message may have originated from
the TSC itself, from another radic unit {using RQD 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 radioc units or
line units. However, for clarity, they are specified separately:

- Section 13.1 specifies the procedures for status messages
addressed to the TSC.

-~ Section 13.2 specifies the procesdures for status messages
addressed to radio units or line units.

A typical message seguence for a radio unit sending a status message
to another radio unit {with the same prefix} is illustrated in the example
below.

1 slot
L >
1 3 5
TSC to RUs ALH | ALH |ABYQ® | ALH | AcKX | ACK
(1) (1) {1) {1) (1)
2 4
RUs to TSC ROQ ACK
\__/N__ 7 N/ \___/\ /
frame frame frame frame frame

Example A message sequence on a control channel for a radio unit sending
a status message to a radio unit with the same prefix.

1. ALH

e

General Aloha invitation {(single-slot frame).

2. RQO : Random access request that status information
be relayed to the called unit.

3. RAHYD : Status ARhoy message
- acknowledges the RQQ message
- yelays the information to the called
radio unit and demands a response.
4. ACK : Acknowledgement ACK{QUAL=0) from the called
radico unit - information accepted.
5. ACK : Acknowledgement ACK{QUAL=0) sent to the calling unit

to indicate that the called unit has accepted the
information. 1In this example the TSC immediately
repeats the ACK message, for added reliability.
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13.1 Procedures for Status Menpages Addressed to the TSC

13.1.1 TSC Procedures for Status Messages Addressed to Tt

13.1.1.1 Responses to an B mesgage addr to _the TSC

A radio unit sends status information to the TSC by generating an RQQ
nessage {with IDENT1 = TS5CIL}, complying with the random access protocol.
On receiving an RQQ message addressed to it, the TSC shall send one of the
following responses:

a. ACK{QUAL=0)}, ACKI{QUAL=l} or ACKX, with the same prefix and idents
as the RQQ.

b. For STATUS = '00000' or STATUS = *111i1':
~ an AHYX message with the same prefix and idents as
the "alerting AHY"
- a GTC message for the original call (i.e. GTC with the
same prefix, idents and bit D as the alerting AHY).

For acceptable delay, see 7.2.4. See also 13.1.1.2, 9.1.1.8 and 92.1.1.12.

13.1.1.2 Acknowledgements sent to indicate progress of BOO transaction

The TSC mway 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:

ACRI {QUAL=1) - Intermediate acknowledgement; more signalling to
follow.

ACKX {QUAL=0} ~ Invalid call; message rejected.

ACKX [QUAL=1) - System overload; message rejected.

BACK {QUAL=0) ~ Transaction has been successfully completed

i.e. the TSC has accepted the status information.

For maximum acceptable delay of repeats of acknowledgements ACKX and ACK,
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
megsage (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 responge: ACK{QUAL=1) with the same prefix and idents as the RQX.

13.1.1.4 T5C 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/IDENTZ set to the
unit's individual address and IDENT1 set to T5CI; 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 shall 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 Procedures for Radic Units Sending Status Messages to the TSC

A radic unit shall make only one call attempt at a time (except in
emergency); whilé attempting access or waiting for a tedminating (i.e. end-
of-transaction) 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™ messgage

If a radio unit on a contrel channel has been alerted for an incoming
traffic channel call (see 9.2.2.23), it may initiate the Called Party
Answer mechanism, i.e. attempt random access with RQQ{STATUS='00000')
addressed to the TsC, if:

- Itz response to the last alerting AHY was ACKI(QUAL=0})}, and
~ Its user/ data equipmeit is now ready to receive the call, and

-~ It is still waiting for the incoming gall, i.e. the call has not
taken place or been cancelled (by AHYX or by an AHY for a
different call) and not more than a time TA has elapsed since
receipt of the last BHY for the call; see 9.2.2.27A and 9.2.2.4.

If a radio unit has been alerted for an incoming traffic channel c¢all
and its user then indicates that he no longer wishes to receive the call
{(e.g. he wishes to initiate a tall 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 REX (see 13.1.2.6).

b. Otherwise, if the unit is still waiting for the incoming call, it
attempts random access with RQQ(STATUS='11111') addressed tc the TSC.

{Throughout these procedures, the unit responds to AHY wessages and

obey GTCs as specified in section 9.2.,2, See also sectiomns 13.1.2.7 and
13.1.2.8.)

13.1.2.2 Request 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 5.5.3.1.7).

The unit shall attempt acress until it receives a valid response (ses
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 transmisgions NR and received no response, or its access time-out TC has
expired (see 7.3.8)). In the case of acrcess failure, if the unit has not
gsent 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 responses tg¢ an ROQ addressed to the TSC

A radio unit shall accept the following messages as a response to its
ROQ to the TSC, and send no more requests:

a. An acknowledgement ACK(QUAL=0), ACKI(QUAL=1}) or ACKX, with the same
prefix and idents as the RQQ.

L. PFor STATUS = *'D0000' oy STATUS = '11111': _
- an AHYX message with the same prefix and idents as the
"ajerting ARHY", or
-~ a GTC message with the same prefix, idents and bit D as
the alerting AHY.

For other actions on receiving these messages, see sections 13.1.2.4 and
13.1.2.7. BSee also section 13.1.2.8.

13.1.2.4  Acknowledgement received

If a radio unit attempting access or waiting for further signalling
for a status transaction to the TSC receives one of the following
acknowledgements (with the same prefix and idents as the RQR), then it
shall take action as indicated below.

ACKI (QUAL=1) -—. Intermediate dcknowledgement; wmore signalling to
follow.

ACKX {QUAL=0) - Inwvalid call; message rejected.

ACKY (QUAL=1} — System overload; message rejected.

ACK (QUAL=0} =~ Transaction has been successfully completed

i.e. the TSC has accepted the status information.

If ACKI{QUAL=1l) is received, the unit shall wait for further
signalling for the transaction.

If ACKX is received, the unit shall return to the idie state and may
indicate 4o the user that the transaction has failed.

If ACK(QRUAL=0) is received, the unit shall consider the transacticn
successfully completed and may indicate this to the user.

After receiving ACKX or ACK for the transaction, the unit shall not

regquest another non-emergency call of any type to the TSC for at least a
time TBH.

13.1.2.5 Time-out after wajting

B radio unit waiting for further signalling for a status transaction
to the TSC shall return to the idle state if a time TJ has elapsed since
the last message it sent for the transaction, viz.

RQQG, requesting the transaction (see 13.1.2.2) _
or ACK{QUAL=0), sent in response to an AHY message with bit POINT = 1
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 transaction

If the user wishes to abort the transaction after the unit has sent an
RGO 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 shdll attempt
access until one of the following occurs:

a. It receives ACK{QUAL=1}) with the same prefix and idents as the ROX.

b. It receives ACK{QUAL=0)} or ACKX for the transaction it is attempting
to abert. Seé also 13.1.2.4.

c. It has sent the maximum number of transmissionsg 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 13.1.2.4, 13.1.2.5 and 13.1.2.7}).

d. The conditions specified in 13.1.2.7 or 13.1.2.8 occur (applicable
only for STATUS = '00000' and '11i111‘}.

In cases a. and b., the unit shall return to the idle gtate.

13.1.2.7 FHeceiving ARYX or GTC for the incoming call

If a radio unit:

a. attempting access or waiting for a terminating acknowledgement to an
"gff-hook" or "on-hook" RQQ message (STATUS = '00000' or '11111'), or

b. attempting to abort an "off-hook” or "on-hock"” RQQ transaction

receives AHYX with the same prefix and idents as the alerting AHY, it shall
respond with ACK{QUAL=1), stop its alerting signal (if appropriate)} and
return to the idle state; see alse 2.2.2.4. If it receives a GTC message
with the same prefix, idents and bit D as the alerting AHY, it shall obey
the procedures in 9.2.2.35 and then revert to the idle state at the end of
the call.

13.1.2.8 Receiving RHY for a differvent incoming call
If 2 radioc unit:

a. attempting access or waiting for a terminating acknowledgement to an
"gff-hook™ or "on-hook” RQQ message {STATUS = *00000° or "1111il'), or

D. attempting to abort an "off-hook"™ or "on-hook” RQD transaction

receives an AHY message checking its availability for a different incoming
traffiec channel call (i.e. bit D and/or bit B 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 9.2.2.22 for
the new call.
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13.2 Procedures for Status Messages Addressed to RBadio or Line Units

13.2.1 TSC Procedures for Status Messages to Radio or Line Unitg

13.2.31.1 Responses to a short addressing ROQ message

A radio unit regquests that status information be relayed to a unit
with the same prefix by generating an RQQ message, complying with the
random access protocol. On receiving a common-prefix RQQ message, the TSC
shall send one of the following responses:

a. ACK(QUAL=0), ACKI{QUAL=1}, ACKQ, ACKX or ACKV, with the same
prefix and identa as the ROQ.

b. ACKT(QUAL=0), with PFIX/IDENT2 as the calling unit's individual
address.

Q. An AHYQ 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 Responses to an extended addressing ROQ message

A radio unit regueste that status information be relayed to a unit
with a different prefix by generating an RQOQ message (with IDENT1 =
IPFIXI), complying with the random access protocol. On receiving an
interprefix ROQ message, the TSC shall send one of the fellowing respenses,
with the same prefix and idents as the RQQ:

a. An acknowledgement ACKI(QUAL=l}, ACKX or BCEKV{QUAL=0),
b. AHYC {i.e. an instruction to send the called unit’'s address).

For acceptable delay, see 7.2.4. See also 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 TSC may demand the
called unit's address from the calling radio unit by sending the AHYC
message {with the same 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 repeat the AHYC message or transmit
ACKV{QUAL=0) to indicate failure of the transaction.

Page 13-7

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 198 of 295




13.2.1.4 Acknowledgements gent to indicate progress of RQO transaction

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.
(For interprefix RQQs, only AGKI(QUAL=1), ACKX and ACKV(QUAL=0} are
appropriate until the full address information has been obtained.)

ACKI (QUAL=1) <~ Intermediate acknowledgement; more signalling to

follow.
ACKQ ({QUAL=0) - System is busy. Wait for further signalling.
RCRQ (QUAL=1} -~ Called unit engaged, Wait for further signalling.
ACKX (QUAL=0} - Invalid call e.g. TSC does not support status messages,

or called address is a group address,
or called unit is not eguipped to
accept the information.
ACKX (QUAL=1} =~ System or called unit overload; message rejected.
ACKV {QUAL=0) - ¢€alled unif not in radio contact or tramsaction
abandoned.
ACKV {(QUAaL=1} - Called unit engaged (and TSC will not hold the
request), or called unit does not wish to accept the

information.
ACKT (QUAL=0) - cCalled unit's calls have been diverted.
ACK (QUAL=0D) - Transaction has been successfully completed i.e. the

called unit has accepted the status information.

For maximum acceptable delay of repeats of acknowledgemsnts ACKX, ACKV,
ACKT and ACK, see time-out T8 in 13.2.2.4.

13.2.31.5 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 TSC itself, or from a radio unit {wsing RQQ ete.) or a line unit.

For an interprefix status message, IDENTZ2 in the AHYD address codeword
is set to IPFIXI and a data vodeword ims appended containing the calling
unit’s address.

The AHYQ message demands a response from the called unit {see 13.2.3).
If the response is ACK{QUAL=0), ACKX or ACKV{QUAL=1), the TSC may send
appropriate acknowledgement(s) to & calling radio unit (see 13.2,1.4)., If
the TSC does not successfully deccde 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=0}.

13.2.1.6 aborting the transaction

B calling radio unit may abort its status transaction by generating an
RQX message (see 5.5.3.1.3}), complying with the random access protocel. Ona
receiving an RQX message aborting a status transaction, the TSC shall send
a responée: ACK(QUAL=1) with the same prefix and idents as the RQX.

If the RQEX is aborting a speech call request (i.e.
RQQ (STATUS="'0Q0000')) 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='11111".
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13.2.1.7 TSC time-out

The TSC may operate a time-out on the maximum time for which it holds

-a status message reguest (for example, waiting for the called unit to be

free).

The TSC may instrucht a calling radio unit to restart its waiting timer
TW, by sending the AHY meszage 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 TSC shall not send any further signalling for the
transaction. See also 13.2.2.5.

13.2.2 Procedures for Radic Units Sending Status Memsages
to Radio or Line Units

A radio unit shall make only one call attempt at a time {except in
emergency); while attempting access or waiting for a terminating (i.e. end-
of-transaction) acknowledgement to a status message request, the unit shall
not request anaother non-emergency call of any type {unless the user first
aborts the original transaction).

13.2.2.1  Request for a status transaction to a radio or line unit

A radioc unit requests a status transaction by sending an RQQ message
on a control channel, complying with the random access protocnl {(see 7.3}.
The fields in the RQQ measage shall be set appropriately {see 5.5.3.1.7)}%
however, note particularly that an interprefix request is indicated by
setting IDENT1 to IPFIXI. (Note also that status messages cannot be sent
o 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 {ses 13.2.2.6}, or
until the arceas 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 7.3.8)). 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 Vvalid respeonses to a short addressing RQQ

For a common-prefix BEQ, the calling unit shall accept the following
messages as a response to its ROQ and send no more reguests:

EW An acknowledgement ACK{QUAL=0), ACKI(QUAL=1j, ACKQ, ACKX or ACKV,
with the same prefix and idents as the RQD message.

b. An acknowledgement ACKT{QUAL=0) with PFPIX/IDENTZ2 as its individual
address. See also 13.2.2.4.

c. An RHYQ 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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13.2.2.3 Valid responses to an extended addressing RQO
For an intetpréfix RQQR, the calling unit shall accept the following

messages {with the same praefix and idents ag the RO)) as a response to its
RQQ and send no more requests:

a. 2An acknowledgement ACKI{QUAL=1), ACKX or ACKV(QUAL=0).
b. RHYC (i.e. an instruction to séend the called unit's address).

For other actions on receiving these méssages, see 13.2.2.4 and 9.2.2.1.

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 RQQs, only
ACKI({QUAL=1), ACKX and ACKV(QUAL=0) are appropriate untll the full address
information has been sent., For idents, see 5.5.2,1.

BCKI {QUAL=1) - Intermediate acknowledgement; more signalling to
follow.

BCKQ {(QUAL=0} -~ System is busy. Wait for further =signalling.

ACKQ (QUAL=1} - called unit engaged. Wait for further signalling.

ACKX (QUAL=0) - Invalid call; message rejected.

ACKX (QUAL=1) ~ System or called unit overload; message rejected.

ACKV {QUAL=0} - <¢Called unit not in radio contact or transaction
abandoned.

ACKY (QUAL=1)

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

Called unit’s calls have been diverted.

Transaction has been successfully completed i.e. the
called unit has accepted the status information.

RCKT (QUAL=0)
ACK (QUAL=0)

!

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 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 ACKX{QUAL=0) be indicated in a distinct
manner.

If a complete ACKT(QUAL=0) message is received, the unit shall either:

a. return to the idle state (and may indicate to the user that the called
unit's calls have been diverted), or

b. attempt a new status transaction to the diversion address given
in the ACKT message.
Noté that, if IDENT1 = IPFIXI in the ACKT address codeword and
bit GF = 1 in the appended data codewcrd, 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=0} message is received, then:
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i} If the unit does not reguire the diversion address, it shall
return to the idle state (and may give an indication to the userj.

iiy If the unit does reguire 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 user).

If ACK{QUAL=0) im 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 the called unit has accepted the informakion. (Note
that this does not imply user acceptance.)

hfter receiving ACKX, ACKY or ACK for the transactien, the unit shall
not request another non-emergency call of any type to the sawe called ident
{or gateway)} for at least a time TB. After receiving ACKT for the
transaction, the anit shall not request another non-emergency call of any
type for at least a time TB.

13.2.2.5% Time-out after waiting

A calling radio unit walting for further signalling for a status
transaction to a radio or line unit shall return to the idle state if a
time TW has elapsed gsince the last message it sent for the transaction,
viz.

RQQ, reguesting the transaction {see 13.2.2.1)
or SAMIS, providing extended addresa information for the r:all {see
5.2.2.1)
or ACK(QUBL*O), sent in response to an AHY message with bit POINT = 1}
and IDENTI as the valled ident or gateway (see $.2.2.3).

It may alsc indicate to the user that the outcome of the tranzaction is
unknown.

13.2.2.6 aborting the transaction

If the user wishes to abort the transaction after the unit has sent an
RQO and while it is still waiting for a terminating acknowladgement, the
unit shall attempt to send an abort transaction request RQX (see
5.5.3.1.3)1, complying with the random access preotocel. It shall attempt
access until one of the following occcurs:

a. It receives ACK{QUAL=]l) with the same prefix and idents as the ROX.
In this case, it may indicate to the user that the ouicome of the
transaction is unknown.

b. It receives ACK({QUAL=0}), ACKX, ACKV or ACKT{QUAL=0} for the
transaction it is attempting to abort. B5See also 13.2.2.4.

c. It has sent the maximum number of trapsmissions NR and received no
response, Oor its access time-out TC has expired {see 7.3.8). 1In this
case, it shall return to waiting for signalling for the status
transaction (see 13.2.2.4 and 13.2.2.5).

In cases a. and b., the unit shall return to the idle state.
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13.2.3 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 AHYQ address codeword. (The
requirement to recognise AHYQ will be system—dependent.)

13.2.3.1 Receiving status message {AHYOY

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 AHYO message, the unit shall respond
in the slot following the AHYQ; if IDENT2 = 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 ACKX (QUAL=0).

b. Gtherwise, the unit shall send one of the following ackndwledgéments:
ACKB (QUAL=1) if IDENT2 = IPFIXI in the AHYQ message but the
appended data codeword was not decodeable and the
unit requires the message to be retransmitted.
or ACKX {(QUAL=1) if it cannot accept the information at this time
{e.g. STATUS = '00000' in the AHYQ message and
the unit's call gueue is full}

or ACKV (QUAL=1) if it does not wish to accept status information
from this ealling party

or ACK (QUARL=0) if it has accepted the information in the
AHYQ message,
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14. SHORYT DATA MESSAGE PROCEDURES

This section defines the procedures for short data mesgages 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 5.5.3.1.8). The TSC then:

- instructs the unit to send the short data mesmsage
{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-form or general).

The TSC may also transmbit 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

(1f appropriate: see below)
- general PSTN destinations
- "long” PABX extension numbers

b. the short data message.

If both a. and b. are needed, the TSC cbtains the full information in two
steps, each step using the ANHYC message. The AHYCs are distinguished by
the setting of IDENT1 (to IPFIXI, PSTNGI or PABXI for a., or to SDMI for
b.), and go 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 (prefix/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 operaticnal convenience.

The format for data within a short data message is not prescribed.
Also, further (system—-dependent} specifications may be required to define:

-~ timings foxr repeat messages, and/for
- enumeration of data messages

to prevent duplicate messages {when a recipient accepts the repeat of a
message as a new message).

A typical message Bequence for a radio unit sending a short data
message to another radio unit is illustrated in the example below,
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1 slot
G
1 3 L] I 5 7
TSC to RUs | ALH | ALH |AHMYC | ALH | ALH |HEAD |data | BLH | ACK | ACK
(3} {0) {0} (%) { (0} {1} (1)
2 sl | ] 6
RUs to TSC ! RQC 1 Hsmi data | l ACK| I |
o | I; | P | i L |
\ / \ I\ /
frame frame frame

Example 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, the data message comprises an address codeword and
two appended data codewords.

1. ALH : G@General Aloha invitation (three-slot frame).

2. ERQC : Random access reguest to transmit a short data message.
(The request indicates the number of timeslots reguired
for the data message: in this case, two slots.)

3. AHYC : Short data invitation message
- acknowledges the RQC message
- instructs the galling unit to send the data
message in the next two slots
- inhibits random access in the next slot.

4, HEAD + data : 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 codewords,

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

The second data codeword contains a flag ([R5A}
which is smet to '0' to inhibit random access
in the following slot, thus reserving the slot
for a response from the called unit.

6. ACK : Acknowledgement ACK{QUAL=0) from the called radino
unit - data messgage accepted.

7. 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.
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14.1 TSC Procedures for Short Data Messaqges
14.1.3 Responses to a short addressing ROC messade

A radio unit requests to send a short data megseage by generating an
RQC message, complying with the random access protocol. On receiving a
short addressing RQC message {with EXT = 1, or with EXT = 0 and IDENT1 set
to a valid called party ident), the TSC shall send one of the following
responses:

a. ACKI{QUAL=1l), ACKQ{QUAL=1j, ACKX or ACKV, with PFIX/IDENTZ as the
calling unit's individual addreas and IDENT1 as the called ident
{or PABXT for a call to a PABX extension).

b. ACKT{QUAL=0), with PFIX/IDENT2 as the calling unit’'s individual
address.

c. An AHYC message instructing the calling unit to send its data message.

For acceptable delay, see 7.2.4. See alsc 14.1.4 and 14.1.5.

14.1.2 TRegponses to an extended addressing RQC message

A radio unit regquests to send a short data message by generating an
RQC message, complying with the random access protogcol. On receiving an
extended addressing RQC message {with EXT = 0 and IDENT1 = IPFIXI, PSTNGI
or PABXI), the TSC shall send one of the following responses:

a. ACKI{QUAL=1}, ACKX cr ACKV{QUAL=0}, with the same prefix and
idents as the RQC.

b, An BHYC message instructing the calling unit to send the full called
address information.

o, An AHYC message instructing the calling unit to send its data message.

For agcceptable delay, see 7.2.4. See also 14.1.3 ro 14.1.5.

14.1.3 Ingtruction to send extended address information

Afrer receiving an extended addressing RQC message, the TSC may demand
the full called address (if appropriate), by sending the RHYC message with:

~ the same prefix and idents as the RQC
{i.e. IDENT1 set to IPFIXI, PSTNGI or PBABXI as appropriate, and
PFIX/IDENT2 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
{i,e, if IDENT1=PSTNGI and FLAGl=1l then SLOTS='1{’ elsge
SLOTS='01"}).

The AHYC message instructs the calling unit to send the called party
address information in the following SLOTS slot(s) (see 9.2.2.1). If the
TSC does not successfully decode the address information, it may repeat the
AHYC message or transmit BCKV(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 .addreds {prefix/ident} in the diata message header.
‘Therefore, for an interprefix call, the TSC need not demand the called
address separately unless it is required for operational cenvenience.

14.1.4 Instruction to gend the short datd medsage

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 SDMT

- PFIX/IDENT2 set te the calling unit's address
-~ DESC set toc '000°

- BLOTS egqual to SLOTS from the RQC.

The AHYC messagé jinstructs the calling unit to send its gshort data message
in the following SLOTS slotg (see 9.2.2.1). If the TSC does not
successfully decode the short data message, it may repeat the AHYC message
or transmit ACKV{QUAL=Q) to indicate failure of the transaction.

Note that AHYC baras random access only in the first following return
slot. When demanding a ghort 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).

14.1.5 Acknowledgements sent to indicate progress of RQC transaction

The 'PSC may send acknowledgement messages o indicate to a calling
radio unit the progress of its short data trangaction - for idents, see
5.5.2.1. ({For an extended addressing call, acknowledgements ACKQ,
ACKV({QUAL=1), ACKT{QUAL=0) and ACK{QUAL=0) 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 (QUAaL=1) - Intermediate acknowledgement; more signalling to
follow,
ACKQ (QUAL=0) ~ System is busy, Wait for further signalling.

ACKQ (QUAL=1)} - Called party engaged. Wait for further signalling.
ACKX (QUAL=0) =~ Invalid call e.g. TSC does rnot support short data
messages, or called party is not
equipped to accept the message.
ACKX (QUAL=1) -~ .System or called unit overlead; message rejected.
ACKV (QUAL=D) =~ cCalled unit not in radio contact or transaction
abandoned.
Called party engaged f{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.

ACKYV (QUAL=1)

|

ACKT (QUAL=0)
ACK (QUAL=D)

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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14.1.6 Availability check on called radjo unit

Before transmitting a short data message to a radio unit, the TSC may
check that the unit is in radio contact {and suitably equipped). It uses
the AHY message, with:

-~ bit POINT et to '{’

-~ bit CHECK set to '0’

-~ bit D set to ’1’

-~ bit B get to 0’

~ bit AD get to ‘0’

-~ PFPIX/IDENT1 as the called unit's address
~ IDENT2 set to SDMI.

The AHY message demands & response in the following slot from the called
unit {see $.2.2.2R}).

The 1SC may indicate the result of the availability check tao a calling
radio unit by sending appropriate acknowledgement{s) (ses 14.1.5).

14.1.7 Informing called party

The TSC transmits a short data message to a radio unit, a group or all
units in the system by sending the HEAD message on a control channel (see
5.6.2). The data megsage 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 TSC shall set the R332 flag in the last data codewocrd
{or in the *filler” data codeword) to *0*, to inhibit random arcess in the
next slot.

For an individually addressed short data message, the HEAD message
demands a response from the called unit {gee 14.3,31.1). 1If the response is
ACK{QUAL=0}, ACKX or ACKV{QUAL=1), thes T3C may send appropriate
acknowledgement {s) to a calling radio unit {see 14.1.5}. If the TSC does
not successfully decode a response, or if the response is ACKB{(QUAaL=1), it
may repeat the HEAD message. If the called unit cannot be contacted, the
TSC may indicate the failure to the calling unit by sending ACKV{QUAL=0).

For a short data message addressed to a group {or system-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 TSC may send ACK{QUAL=0) tc a calling radic unit,

14.1.8 Aborting the transaction

A calling radic unit may abort its short data transaction by
generating an RQX message (see 5.5.3.1,3), complying with the random access
protocel, On receiving an RQX message aborting a short data transaction,
the TSC shall send a response: ACK(QUAL=1l) with the same prefix and idents
as the RQX.
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14.1.9 TSC time-out

The TSC way operate a time-out on the maximum time for which it holds
a :short data message {for example, waiting for the called party to be
free).

The TSC may instruct a ¢alling radic unit to restart its waiting timer
TJ or TW, by sending the RBY message with bit POINT set to '1l’; see 9.1.1.7
and 9.2,2.3. If a time TJ or TW, minus the tolerance con the radioc unit‘'s
timer, €lapses since the last message it received for a short data
transaction {from the calling unity, the TSC shall not send any further
signalling for the trangsaction. See also 14,.2.6.
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14.2 Frocedures for Radic Units Sending Short Data Messages

A radio unit shall make only one call attempt at a time (except in
emergency}; while attempting access or waiting for a terminating (i.s. end-
of-transaction) acknowledgement to a short data message request, the unit
shall not regquest another non-emergency call of any type {unleas the user
first aborts the original transaction}.

14.2.1 Reguest for a short data transaction

B radio unit requests to transmit a short data message by sending an
RQC message on a control channel, complying with the random access protocol
{see 7.3). The fields in the RQC message shall be set appropriately (sge
5.5.3.1.8); however, note particularly that:

a. Field SLOTS specifies the number of timeslots required for the
data message (minimum two slots, maximum three slots).

b. An extended addreszing reguest is indicated by setting IDENT1 in the
RQC message to the appropriate gateway {viz. IPFIXI, PSTNGI or PABXI}.

The unit shall attempt access until it receives a valid response {ges
14.2.2/3), or until its user aborts the transaction (see 14.2.7), or until
the access attempt fails (i.e. the unit has sent the maximum number of
transmissions NR and received no response, or ita access time-out TC has
expired (see 7.3.8}). In the case of acceps failure, if the unit has not
Bent a regqueskt, 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 responses to a short addreasing RCC

For a short 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), ACKQ{QUAL=1), ACKX or ACKV, with PFIX/IDENT2 as its
individual address and IDENT1 as the called ident {or PABXI for a PABX

cally,
b. ACKT{QUAL=0) with PFIX/IDENT2 as its individual address.
0. AHYQ, with PFIX/IDENT2 as its individual address and IDENT1 as SDMI.

For other actions on receiving these messages, sse 14.2.4 and 9.2.2.1%1.

14.2.3 valid responses to an extended addressing ROC

For an extended addressing RQC, the calling unit shall accept the
following messages as a response o its ROC and send no more reguests:

a. ACKI{QUAL=1}, ACKX or ACKV(QUAL=0}, with the same prefix and idents as
the RQC.

b, AHYC, with the same prefix and idents as the RQC,
= AHYC, with PFIX/IDENT2 as its individual address and IDENT1 as SDMI.

For other actions on receiving these meagages, see 14.2.4 and 9.2.2.1.
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14.2.4 Acknowledgement received

If a radio wnit attempting accesa or waiting for further signalling
for a short data transaction receives an appropriite acknowledgement then
it shall take action as indicated below. (ACKQ, ACKV{QUAL=1), ACKT{QUAL=D)
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=0) 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.

ACKQ (QUAL=0) =~ System is busy. Wait for further signalling.

ACKQ (QUAL=1) - Called party engaged. Walt for Ffurther signalling.

ACKX (QUAL=0) ~ Invalid call; message rejected.

ACKX {QUAL=1) - System or :called unit overload; message rejected.

ACKV (QUAL=0}y -~ Called unit not in radia 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.

ACKT {QUAL=0)} - Called party's data calles have been diverted.

RCK (QUAL=Q0) - Transaction has been successfully completed.

If ACKI(QUAL=1j) or ACKQ is received, the unit shall wait for further
signalling and may indicate to the user the progress of the transactioen.

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 ACKX({QUAL=Q) be indicated in a distinct
manner.

If 2 complete ACKT(QUAL=0) message is received, the unit shall either:

a. return to the idle state {and may indicate to the user that the called
party's data calls have been diverted), or
b, 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:

1) 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 user).

If ACK(QUAL=0) is received, the unit shall return to the idle satate
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 ghort
data message; {note that this does not imply user acceptance);
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~ for a group {or system-wide)} call, the short data mesasage has
been sent to the group. -

After receiving ACKX, ACKV or ACK for the transaction, the unif shaii
not request another non-emergency call of .any type to the same called ident
{or gateway) for at least a time TB. After receiving BRCKT for the
transaction, the unit shall not request another non-emergency call of any
type for at least a time TB.

14.2.5 Sending the short data message

The calling unit shall transmit ite short data message (a HEAD address
codeword and appended data codeword(s) ~ see 5.6.2) on receipt of an
appropriate AHYC from the TSC; see section 9.2.2.1.

14.2.6 Time-out after waiting

A calling radio unit waiting for further signalling for a short data
transaction shall return to the idle state if a time TJ {for a data message
addressed to the TSC) or TW {for other destinations) hae elapsed since the
lagt signalling message it sent for the transaction, viz.

RQC, requesting the transaction (see 14.2.1)
or SAMIS, providing extended address information for the call (see
9.2.2.1)
or HEAD, containing the short data message {see 14.2.5 and 9.2.2.1)
or ACK({QUAL=0), sent in response tco an AHY message with bit POINT = 1
and IDENT1 as the called ident or gateway {ses 9,2.2.3}).

It may also indicate to the user that the ocutcome of the transaction is
unXnown.

14.2.7 &borting the transaction

A radio unit may abort a short data transaction (after ssnding an RQC
and while still waiting to receive ACKX, ACKY, ACKT or ACK) by transmitting
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
occurg:

a. it receives ACK({QUAL=1) with the same prefix and idents as the RQOX.
In this case, it may indicate to the umer that the outcome of the

transaction is unknown.

b. It recelives ACK{QUAL=0), ACKX, ACKV or ACKT(QUAL=0} for the
transaction it is attempting to abort. See also 14.,2.4.

c. It has sent the maximum number of transmissions NR and recedived 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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14.3 Procedures for All Radio Units on_a Control Channel

The procédures 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 Individually addressed HEAD message

1f .a radio unit on a control channel receives a HEAD nesgage with
PFIX1/IDENT]1 matching its individual adddress then it shall respond with the
Appropriate acknowledgement {see beslow), with PFIX/IDENT1 as its individual
address and IDENT2 set to IDENT2 from the HEAD. The HEAD adkdress codeword
containg 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. If the unit is not equipped to accept the data message then it ghall
gend ACKX (QUAL=0).

L. 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 reguires the message

to be retransmitted

or ACKX (QUAL=1) 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

ocr ACK (QUAL=0) if it has accepted the data message.

14.3.1.2 HEAD message addressed to a group

If a rddio unit on a eontrol channel receives a HEAD message with
PFIX2/IDENTZ not matehing its individual address, and

BPFIX1/IDENT1 matching one of its group addresses for this system ar
IDENT1 set to the system-wide all-call ident ALLT,

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. DATAE INTERROGATION PROCEDURES

This section defines data interrogation procedures, which allow the
TSC to demand that an addressed radio unit transmits 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 traffle channel.

The TSC interrogates the radio unit by sending message AHYC, Mode 2
{see 5.5.3.2.8). 1In this message, PFIX/IDERT1 is set toc the radio unit’'s
individual address and IDENT2 is the ident 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 DESC 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 ham 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 radie 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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18.1 Data Inteérrcgation. Procedures for TSC

15.1.1 Data interrogation on a control channel

The TSC may demand that a radio unit on a control channel transmits a
data message of a prescribed type, by sending thé RHYC message with:

~ PFIX/IDENT1 et to the individual address of theé radio unit

~ IDENT2 set to the ident of the interrogator
{for example, for a serial number check, IDENT2 = TSCI)

- DESC set to indicate the type of data message reguired; see 5.5.3.2.8
{(for example, for a serial number check, DESC = '000')

~ SLOTS set appropriately; see 5.5.3.2.8
{for example, for a serial number check, SLOTS = *01').

The AHYC message instructs the addressed radio unit to transmit & data
message in the following SLOTS slot{s) {see 15.2.1). If the TS5C does not
successfully decode a reply, it may repeat the RHYC message when
convenient. {The TSC does not acknowledge receipt of the data message).

Note that AHYC bars random accessg only in the first following return
galot. 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
DUMMYTI) .

15.},? 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 interrogator

-~ DESC set t6 indicate the type of data message reguired; see 5.5.3.2.8
- 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 All Radio Units .

The procedures in this section shall be obeyed by all radic units that
are equipped to recognise a received Mode 2 ARYC message. {The regquirement
to recognige RHYC, Mode 2 will be system~dependent.)

15.2.1 Data interrcgation message {(RHYC, Mode 2}

on_a control channel

If a radio unit bn a contreol channel receives an AHYC message with
PFIX/IDENT1 matehing its individual addrees then it ashall either send a
data message in the following SLOTS slot{s), or transmit aCXX(QUM=O), as
indicated below. For timing, see section 6.2.1.3.

I1f
IDENT2 is set to TSCI
and DESC is set to '000°
and SLOTS is set to '01°
and the unit Is eguipped 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='000'}. (The form of the
serial number is system-dependent.)

Ctherwise
The unit shall transmit ACKX(QUAL=0), with the same prefix and idents as
the AHYC.

15.2.2 Dbata interrogation message (BHYC, Mode 2)
on an allocated traffic channel

If a radio unit on a traffic channel receives an AHYC message with
PFIX/IDENT1 matching its individual address then it shall sither send a
data mesgage or transmit ACKX{QUAL=Q}, as indicated below. For timing, see
section 6.2.2.2.

1f
IDBNT2 is set to T5CI
and DESC is set to '000°
and SLOTS is set to '01°
and the unit is eguipped 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='000').

Otherwise
The unit shall transmit ACKX(QUAL=0}, with the same prefix and idents as
the BHYC.
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ADDITIONAL SHORT DATA URES €.q. SAHo

Additional short data procedures are not included in this issue.
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17 STANDARD DATA PROCEDURES
17.0 Introduction

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 parties:

radic unit -~=> TSC, line unit, radio unit or group
radic unit -—-> all standard data eguipped ([SDE) units in system

radio unit ---» 'PABX extension (short or long extension number)
radio unit --~> PSTN destination (prearranged or general)
radio unit ~--> Public Data Network (PDNj subscriber

TSC -—~-> radlo unit, group or all SDE units in system
line unit =---> radio unit, group or all SDE units in system
PABX extn. ---> radio unit, group or all SDE units in system
PSTN terminal-> radie unit, group or all SDE units in system
PDN user ~—=> yadio unit, group or all SDE anits in system

Set-up of a new data call is initiated by the RQD 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 TSC, errors on
the data channel are corrected as necessary by automatic reguest for
repetition {ARQ) 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 rcall between radio units at least two links are necessary.

One data channel at -a base station may be sghared at one time by up to
1023 links, several of which may be concurrently actlve, although the mean
data transfer rate experienced by each active radic unit is liable to
reduce as the total activity increases. The TSC is the master station and
controls all transmissions on the data channel go as to avoid any
gimultaneous transmissions (except random access cones) from radio units on
the return channel.
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17.0.1 Facilities offered by the Standard Data Procedures
Facilities offered by these procedures are:

4) radio units operate in a half-duplex nmode with bidirecticnal Tmessage
transmission facility,

b} for group calls the data in the link from .the TSC to the group is not
corrected by antomatic request for repetition but may be repeated up
to a prearrvanged number of times to increase the probability of
successful reception by all group members,

<3 a data call may be conducted with an individual radioc unit or
transmitted to a group of radio units, and in the latter case
responses may be obtained either by separate poédlling of each radio
init in the group or by inviting random access from group members,

d) the calling party may request that a call shall be directed to any
one of 8 sub-addresses (PORTs), e.g. to call a particular receiving
terminal donfiguration,

e) an end-to-end high accuracy data transfer (HADT) mode may be invoked,

£) a calling radio unit may reguest priority for resources for a data
call,

g) a ecalling 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,

h} urgent calls may be requested,

i) 2 suitably equipped radio unit may engage in more than cone data call
eoncurrantly,

k) any called party can be informed of the identity of the calling
party,

1) the calling party is given a reason for any call set-up failure,

m) a data c©sll 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 wvia a data channel is bit-transparent (see NOTE
2},

D) the standard data signalling rate is 1200 bit/s, with provision for a

customised rate {see NOTE 3), and
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Q) radio unitg may be transferred individually or in groups from one
data channel to another so that rellef data channels way be created
and. brought into use when a data traffic overload occurs and can be
taken out of use when the overload subsides. Algo a radio unit on a
data channel may be transferred colleetively to another data channel.

NOTE 1. No gpecifis "mail-box” facility is listed but all the
ingredients necessary to provide that facility are available.

NOTE 2. Users concerned about unauthorised reception may wish to take
advantage of this facility by encrypting their data.

NOTE 3. The individual links of a call 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 Aspects

17.0.2.1 Data Channel Addressing

On the datd channel it would be wasteful of time alwayd to use address
codewords including the full identity of both the sender and recipient of a
transmission dataitem. Moreover, if two radic 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. Therefore oun
the data channel, instead of Prefixes and Identities, sach 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 set-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 ‘0000000000 is reserved for use in messages whenever no
allocated value is appropriate.

Apart from the use of TRANS, the use of certain addresswords
containing a PFIX and IDENT{s} also is wvalid on a data channel in

appropriate circumstances.

17.0.2.2 pata channel format

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 Ddata Channel System Codeword (DCSCY, equivalent to
the CCSC of a control channel bnt with SYNC replaced by SYNT, see 5.1.

The standard allows for two passible transmission rates, wviz 1200
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/s rate, but use of the
rustoniged_ong_ig_nbtiopal
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2) the WAIT parameter is replaced by a 3-bit frame count parameter, WF.
If a random accesgs attempt has net been acknowledged before WF frames
have been received then the access attempt may be repeated,

£) in the Aloha functlon there is a frame length (slots) field ND which
has 5 bits to give a wide range of frame lengths,

g} a 10-bit TRANS field replaces the PFIX and IDENT fields found in
frame marking codewords, and

h) there is no equivalent of the modifier H field in frame marking
codewords {a TRANS value of '0000000000° permits any radioc unit to
attempt access, otherwise only the radisc unit{s} assigned to the
gpecified TRANS can attempt access).

17.0.2.3 Begess on the data channel

Random access opportunities are provided on the data channel for radiae
unite to make various data service reguests. A frame marking function
states the number of slots in an access frame, and radic units attempt
access by transmitting a one-godeword message in a random slot within that
frame. At 1200 bit/s 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, wizs
-~ DAL, a general Alocha,

- DALG, which limits requests to urgent calls or those for repeat of a
group Tmessage, and

- DALN, which invites any requests except those for a repeat of a
non-urgent group Tmessage.

Five types of request may be sent by radio units, wviz:

- RQD to reguest a data call (which may be a concurrent call}), {(RQD with
urgency bit E set to '1' ig sent in any random access frame)

- DRUGI to requeat resumption of data transmission or regeption in a given
TRANS after a period of inactivity,

- DRQG to reguest repeat of the whole of a group Tmessage,
- DRQZ to reguest transmission of expedited data, and
- DRQX to request that a TRAHS be closed, If the TRANS wvalue in DRQX is
the dummy, '0000000000', 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, NDR, 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 meéssage contains bit E to signal an urgent call. A$ well as
the AHYD message, the TSC may send other data ahoy type messages to
addressed radio units, vizs

— 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 sgtate, and

— DAHYX to demand that a specific {(or all} TRANS are closed.

17.0.2.4 ¢all Set-up

Thé call set~up procedures are similar whether initiated on the
contrel 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 real-time data exchange with the recipient is
reguired, whether high accuracy data transfer (HADT) is required, and
whether the customised transmission rate can be used. The TSC grants the
Réguest by sending a GTT message which ineludes 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 pata.channel), and the designated
link transmission rate.

To call a radio unit(s) the TSC sends an AHYD (POINT=0) message
containing calling and called identities, whether HADT will be used, and
the called PORT., In an individual c¢all, if the radio unit can satisfy the
call reguirements 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 idefitity, channél 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, &.g. NETSIJ or one of the spare Ident's. Calls to
general PSTN and PABX destinations require extended addreseing which is
achieved in the normal mannsr. 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 Tmnessage 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 addresz. The amount of
data which can be conveyed in one group c¢all is limited to a mazimum of
11994 bits,
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17.0.2.5 The ARQ scheme and related matters

Apart from the above, as well as the forward error corfection
poseibilitien offered by each codeword, an ARQ scheme is included in links
with individwal radio units., The descriptions given in thia subsection
apply only to individual links. '

ARG is not provided for a transmigsion to a group but, by
prearrangement, theé Tmessage may be transmitted automatically more than
once, and individual radio units can request a repeat.

On any link no datajitem may contain more user data than that found in
the address word plus 62 data codewords. Tmespages 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 TSC for a first dataitem) and in no case exceeds 62. Initially a
dataitem is sent in one user data message but a fragment of a dataltem can
also constitute a user data message.

The number of data codewords in any user data message is stated in a
FRAGL field in its address codeword {SITH, 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 SITH. In a dataitem, user data starts in the 10-bit USER DATA
field of SITH and continues with 47 bits of uger data in every appended
data codeword until the final codeword in the dataitem. In the user data
field of that codeword (including SITH if it has no appended data cedeword)
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 '0'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 46 ‘0°'s in its information field,

If HADT is invoked, the last 15 information bits in the message are a
checksum on the data in the dataitem, and may replace 15 filler '0‘s. See
17.2.3.1.4.2.

In response t0 a faulty user data message the receiver may send a
selective acknowledgement (SACK) to reguest retransmission of a fragment of
a dataitem. Alternatively the recelver may request complete retransmission
of the dataitem by sending a negative acknowledgement (NACK).

If HADT is invoked, when an apparently entire dataltem has been
received the checksum is used to decide whether the dataitem 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 dataitem be embarked
upon. PACK and NACK only differ in 1 bit, and are known collectively as
DACK.

As a pracaution 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 bit for
every dataword in the dataitem. An assigred EFLAG which is set to *1°
indiéates that the relevarit data codeword must be repeated. The lesading
EFLAG represents the leading data codeword in the dataitem, and 9o on (see
5.8.11 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 'l1' and any remaining non-assigned
EFLAGS are S&t to *'0'. There are 23 BFLAGS in the SACK addressword. If the
datditem has more than 22 datawords the SACK has an appended data codeword
with a 40-bit EFLAG field, as confirmed by an address codewoxd flag "AD".
Security of the EFLAG information is enhanced by a 4-bit 'ONES' field in
each SACK codeword. The valiie of ONES iz set to the modulo-16 number of
EFLAGs set to 1 in that codeword.

In response to a SACK message containing assigned EFLAGs which are set
to '1l' the data transmitter sends a fragment of the dataitem which consists
of 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
Figure 17.1 below). For procedures for the data sending station (DSS) ses
17.2.3,1.

FIGURE 17.1 Use of EFLAGS in Selective Repeat of a user dats message

—= - - 16 Data codeword usea; data message. sent
‘PR_EISMSHHl‘IIZ—IS‘AlS[6|7|8-M10‘11-‘12]1‘3[11.];{16] by DSS. {Dataitem)

4 data codewords fail (3,4,9 amnd 11)

(not’s}éngcale) w -
) TYPE Selective Acknowledgement from DRS.
0011000010 1000001000000 |PARITY
N EFLAGSJ EFLAGS ] End of EFLAGSs marker

4 oan A mv ke

. i : 4 Data codeword repeat message {(Fragment)
{ J Ts.nnﬁ]a[o[nj Tuo failures té and 9).

I (nots‘égxscal_e)
| TYPE ] Selective Acknowledgement from DRS.
0001000010 0000001000000 PARITY
S B EFLAGS-__J EFTAGS ] End of EFLAGSsS marker
_ Two Data codeword repeat message (Fragment). No failures.
| | {snn't.[v]

.- DACK Message received by DRS. No faflures.

After sending a user data message, if, within a set time limit, the
sendey does not recognize an acknowledgement then it may infer that either
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the recipient failed to decode the SITH (and hence any appended datawords)
or that an acknowledgement was sent but not decoded. If only the
addreasword of a two-word SACK is decoded then clearly the user data
message was received but the SECK cannot be acted upon. The acknowledgement
loss situation can be rectified by repeabing the message, but this ia
wasteful if the message is a long one and only acknowledgement information
has been lost. To reduce waste a Repeat Last Acknowledgement (RLA} message
is 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 radioc unit follows substantially immediately
after the end of the meaesage transmitted by the TSC but the acknowledgement
sent by the TSC 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 tHe time
limit is exceeded the radio unit may use random access to send a query to
the TSC.

17.0.2.6 pPata Traffic and Flow Control

Tha TSC controls all data traffic an the data channel either by using
a GO submessage to grant a dataitem transmission to the addressed radic
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
TSC in a GO submessage the length of the next dataitem it proposes to send.
The TSC may grant a shorter dataitem length.

A field found both in SITH and DACK is "INITEL" which informs the
receiver of the proposed number of data codewords (0 to 62) in the next
dataitem. The GO submessage (sent by a data receiving station) includes a
6-bit field, RNITEL, which defines the maximum number of data codewords
that can be accepted in the pext user data message.

Flow contrel at a link level is achieved by using the TRITEL and
RNITEL fields. A data sending station must not send meore data than is
acceptable to the receiving station, as expressed in RNITEL. The TNITEL
value found in SITH is advisory sc that the receiver csn check that it has
sufficient storage.

When transmitted in a DACK submessage, if TNITEL has any value except
the null valuse, '111111’, 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, TRITEL < 111111’ 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:

F'w'd Chan  DACKHITNITEL4GO Message DRCK+TNITEL+GO
Ret’'n " Hessage DACK+TNITEL+GO
ete.

A radioc unit which finds it necessary to stop data reception
completely for some time may cease to be offered more data by the TSC. 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 RESET

The RESET function is emplbyed by a recéiving or sending station or by
the TSC 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 synchronimation mark.
The synchronisation marking technigues of the network service user are not
gspecified in this standard. Gensrally 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 mervice user.

If the TSC receives the RESET message {which may ke sent in a random
access frame or in place of an acknowledgement or instead of invited data)
it firstly acknowledges the message and also transmits RESET to the other
correspondéent at the earliest opportunity, =.g. before sending a "GO
message or other which would permit the correspondent to send or repeat
data, If necessary the TSC reépeats 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 gsending buffers and
acknowledges the (received) RESET and then sehds a RESET to (itsg) 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 8ITH, "MORE" is used to indicate the
conclusion of each Tmessage. It is the duty of each node in the
communication chain to interpret ths "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 cClosing a TRANS and Moving to another channel

A TRANS may be closed either by TSC demand {which may or may not alsoc
demand an acknowledgement) or by radio unit request or by expiry of the
radio unit inactivity timer TDX or TDN for an individual or group call
respectively. When all TRANS of a radio unit have been closed it returns to
the control channel.

If a T8C finds it desirable to move a radic unit to ancther 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 & time when neither radio unit nor T8C are attempting te 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 TRBNS
replaces the preserved one for the continued call.

The TSC may simultanecusly 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 Setting Up Standard Data Calls

This section contains the procedures for setting up standard data call
links on either a control channel ox a data channel, The procedures cover
the fnllowing aspects:

2} Link with calling party

- call request procedures for standard data calls
- instruction to send extended address information
- e¢all cancelldation while waiting for a call

~ establishment of calling party data link.

b) Link with called party

- availability/rate check on called radio units
- esgtablishment of called party data link.

‘Standard data calls from radio units are requested using the Standard
Data Communication Regquest Message RQD (see 5.7.1). For an emergency
standard data call, bit E in the RQD is set to '1*.

The RQD message containa all the information rnecessary to request a
common-prefix call, a system-wide call or a call to a prearranged 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 RQD message reguests entry into the
extended addressing mode; the radio unit sets IDENTL in the RQD to the
appropriate gateway ident (viz. IPFIXI, DNI, PSTNGI or PaBXI), and the TSC
then demands the full called party information using the AHYC message.

Usually, if the TSC has a direct entry point to a data network then for a
general eall to a data network destination, the radio unit sets IDENT1 in
the RQD message to DNI. After setting up the link, the radic unit is
invited to supply the full destination address on the data channel using
network layer procedures. Alternatively a radio unit may ceontact a distant
data network entry point via the PSTH or a PABX, and when that gonktact has
been established the full destination address is provided on the data
channel as described above.

Note that extended addressing procedures are used for requesting a
stantdard data call to any PABX extension {with sither a long or short
extension number)}. The unit sets IDENT1 in the RQD messadge to PABXI, and
then sends the PRBX address information in responsg to an AHYC message with
IDENT1 set to PABXI and DESC set to '010'. The unit sets bit SP in the
SAMIS message to indicate whether it is sending BCD digits or a 13-bit
extenslion number {plus 2-bit exchange number). See 5.5.3.2.8 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 FAD
field in the RQD message performs the same function as FLAGl 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 17.0.2, and
typical message sequences for establishing standaxrd data links are
illustrated in the example below. The call shown is a common-prefix
non—-emergency call between two radio units, both of which are currently
tuned to controlchannels. In this :example, the calling unit is gueued {to
wait for a data c¢hannel or for the called party in dn interactive call) -
otherwise the TS5¢C could have sent the Go To Transaction message directly.

TSC t6 RUs

RUs ta 7TsC

1l slot

<=2

! 1} } 3} ! I |

! ALH | ALH }ACKQ | ! ALH | GTT | GTT |

P A3 4oy i b3y i i i
i i 2) | | i i ! |
! ! ROD } i | i ! i i
] ] 1 i 1 1 1 3 1
] § 1 ! 1 1 i )] )
\ _ / \ /

frame frame

RQD

ACKQ

GTT

A megsage sequéence on a control channel for a calling
radio unit requesting a common-prefix standard data ¢all.

General Aloha invitation (three~slot frame).

*

"

Random access request for a Standard Data

call,

z The TSC acknowledges the RQD message,
informing the calling unit that the call has been
queued,

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 réliability.

"

(Note that the GTT message cannot mark an BAloha frame, buk does
not withdraw slots from an ongeing frame.)
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Example 1B A mesgage sequence on a control channel for a
called radio unit in a common-prefix standard data
call.
1. AHYD = Availability/rate check message sent to called
unit. Demands a response from the callsd unit.
2. BRCK : Acknowledgement that the radio unit is available
and indicates whether it can operate at the
customised rate.
3. GTT Go To Transaction message instructing the called

unit to switch to a designated data channel for the
transaction. In this example, the GIT message is

repeated, for added reliability.

As shown in the sxample, data links are established using the Go To

Transaction message GIT.

Note ¢hat the GTT message instructs only cone

radio unit or group. GTT nessages are sent independently to establish

links,

that:

for a particular call, between:

a) callinyg radio unit and TSC,

b} TSC and called radic unit {or group), as required. Note

these GTT messages may be sent on different sites;
they may designate different data channels;
the specified transmission rates may be different;

there is no relatienship between the transaction

numbers {which will be different if both parties are dirscted

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 reguires that
the called party should be available to receive the data immediately
{enabling a call where the parties appear to have interactive contact,
achigved wia the TSC'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 controel or data channel, as appropriate.

b} The message sequence with the called party may take place on either a
control or data chanpel, depending on where the called party is
currently tuned.

The message sequences are similar whether they take place on a
gcontrol or data channel. Where there are differences {for example, in the
random access method) these are indiecated 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 HADT iz used in a call,
it shall be applied to all links withinp the call which conform to this
standard and, in an individual call, to both posszible usgser data
transmission directicns, Parts of the call chain which do not conform to
thig 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.

17.3.1 TS5C Procedures for Setting Up Standard Data Calls

This section describes facilities avallable 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 regquest as follows:

i

TPl or
‘01 or *10°*

For an interprefix or PABX call, SLOTS
For a general PSTN cdll, SLOTS

il

{The FAD field in the RQOD message indicates if the number of dialled
digits exceeds 9}.

The AHYC message instruckts the calling radio unit to send the called
party address information in the following SLOTS slot(s) (see 17.1.2.1.5}.
If the TSC duves not succesasfully decode the address information, it may
repeat the AHYC message or transmit ACKV{QUAL=0) to indicate failure of the
call.

After decoding the full address information successfully, the TSC may
gend appropriate acknowledgements to the calling unit (see 17.1.1.1.4).

Note that AHYC bars random access only in the first following return
slot. For SLOTS = '01', this is sufficient for the radio 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 AHY message with both idents set to DUMMYI in the slot
following the ARBYC}.

17.1.1.1.4 Acknowledgements sent to indicate progress of a
call sget-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=1),
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, ACKYV and ACKT should take agcount of
time-~out TDB {(described in 17.1.2.1.4).

The TSC may send ACKI{QUAL=1l) or ACKQ 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=0} - All data channels are busy. Wait for further
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=0) - 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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ACKX (QUAL=1) - System overload, or for INTER='1' the called party
is engaged or will not intéract at this time and
the TSC has not queued the call; request rejected,

ACKV (QUAL=0) =~ galled unit not in radio contact or call set-up
abandoned.
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 HADT or
interaction or cannot accept the reguested PORT,

If the TSC has previously accepted a diversion regquest RQT requesting
that this type of call bé redirscted to another party, then it shall send
ACKT(QUAL=0) with PFIX/IDENT2 as the calling unit’s individual address and:

a. IDENT1 as the diversion ident, or

b. IDENT1 as a gateway (viz. IPFIXI, PSTNGI, or PABXI}; in this case,
the diversion address follows in concatenated data codeword({s); see
5.5.2.1.

{On receivdng ACKT, the radic unit will either return to the idle
state or re-attempt access by calling the diversion address - see
17.1.2.1.4.}%

17.1.1.1.5 cCall cancellation by calling party

A calling radio unit may c¢ancel a requested standard data call by
generating an RQX message {(sse 5.5.3.1.3), complying with the appropriate
random access protocol. On recelving an RQX message cancelling a standard
data call, the TSC shall send a respeonse: BCK(QUAL=1), with the same prefix
and idents as the RQX.

17.1.1.1.6 Queue time-out

The TSC may order its queue of standard data calls (non-priority and
priority, between any parties) in any way acceptable to the gystem
operator.

The TSC may operate a time-out on the maximum time for which it queues
a standard data call. BSee alsoc 17.1.2.1.7.

The TSC may instruct a calling radio unit to regtart its waiting
timer, by sending the ARY megsage with bit POINT set to '1'. If a time
TW, (control channel) or TDW (data channel), minus the tolerance on the
radio unit’'s 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 RHYX to inform a called radio unit that the call will
not take place - see 17.1.1.1.9.)
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17.1.1.1.7 Establishing a data link with a calling party

A calling radio unit's request message indicates whether it is able to
acceptable to both the ¢alling unit and the TSC, then the 7SC shall default
ta the standard rate. The TSC shall not specify a rate which jie different
from one in current use on the allocated channel,

For an interactive call, the TSC 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 {(gsee 17.1.1.1.8 for checking call acceptance by
a radio unit).

The TSC sends the Go To Transaction message GIT {on the channel on
which the RCD was received). The TSC may repeat the GTT gommand.

The GTT message specifies:
i} The data channel number for the transaction.

For a call set-up GIT sent on a data channel, this shall be the number of
that same data channel. (Whereas the TSC procedures for in-call transfer
are gpecified in section 17.2.5.1.)

ii) The transmission rate to be used.

For a c¢all set-up GTT sent on data channel, this shall specify the
rate currently used on that channel.

iii) A transaction number TRANS for use on that data channel,

For GTT sent on a control channel, the TSC may set TRANS to a dummy
value '00Q000QO000'. 1In 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 GTT - see
17.1.2.3.4c. 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 zalling radio unit, the TSC shall
set bit O/R in the GTT message to '1°.

17.1.1.1.8 Availability/rate check on individually called radioc unit

A TSC which wisheg 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 aska 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 E indicates whether the call is urgent,
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- PORT is the called port,

¥

PFIX/IDENT1 is the called unit's individual address,

- IDENT2 is the calling ident or short-form ident appropriate to
the calling terminal or gateway, and

- HADT is get as appropriate.

If IDENTZ = IPFIXI, the TSC may append a data codeword containing the
calling unit's address; if so, it shall set bit AD in the AHYD to '1'.

The AHYD message demands a response from the called unit (see
17.1.2.3.1 or 17.1.2.4.3). If the response is ACKX or ACKV{QUAL=1l), the TSC
may send appropriate acknowledgement{s) to a calling radic unit {if the
calling unit is still in the state of walting for call set-up signalling
for this call). If the TSC does not puccessfully decode a response, or if
the response is ACKB{QUAL=1), it may repeat the RHYD message. If the called
unit cannoct be contacted, the TSC may indicate the failure to a waitirg
calling unit by sending ACKV(QUAL=0).

Acknowledgement ACK(QUAL=0) contains a bit, MODEM, which indicates

whether the customiszed transmission rate is acceptable to the unit (gee
5.5.2.2}).

17.1.1.1.9 Informing called party of call cancellation

If an individual call is cancelled then the TSC may inform a called
radio unit by sending the AHYX message with PFIX/IDENT]1 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 ACK{QUAL=1) message
from the called unit (see 17.1.2.3.2 or 17.1.2.4.4}.

17.1.1.1.30 Sending AHYD to a grpup or ALLT

After receiving a réguest for a standard data call to a group (or to
all units in the system), the TSC may send the AHYD message to announce:

whether it is an emergency call (bit E},

- the ralled PORT,

the calling or short-form ident or gateway (IDENTZ), and

i

whether HADT will be used.
For a reguest for a group call with INTER set to 'l', or if PORT
information is needed by called radio units, use of this message is

recommended.

The AHYD message may be 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 AHYD 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 GIT message (see 17.1.2.3.3 or 17.1.2.4.5). Acecordingly,
it is recommended that, on this channel:

a) The TSC sends any GTT messages for the call within a period TA/TDA
{less the tolerance on the radio unit’'s timer) following the first
transmitted AHYD messgage.

b) The TSC does not gend any GTT mesgsages 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 radioc units may miss
the GTT messages for this call.)

17.1.3.1.131 Establishing data link with called party

The TSC establishes a data call link with a called radie unit or group
by sending the Go To Transaction message GTT with bit O/R set to *0'. It
may repeat the GTIT command.

The GTT message specifiles:
i) The data channel number for the tramsaction.

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 cn 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 TsC
to choose an appropriate transmission rate is system—dependent.

1ii) & transaction number TRANS for use on the data channel.

For GTT sent on a gontrol channel, the TSC may set TRANS to a dummy
value '000DODOCO0’. 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 RHEYD
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 TDG (minus
tolerance} following the first control channel GTT:; and does hot 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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17.1.1.2 TSC_Procedures for Setting Up Emergency Standard DataCall Links

7.1.31.2.1 Regponse to an emérdgen gstandard data reguest

A radio unit requests an emergenvy standard data call by generating an
ROD(E=1) message, on a control channel or data channel, complying with the
appropriate normal random access protocol {unless it has other arrangsments
with the system). On receiving an RQD({E=1) meesage, the TSC shall send a
response:; ACKE(QUAL=0} with the same prefix and idents as the RQD. For
maximum permimsible 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
will fellow.

17.1.1.2.2 Signalling for previous call

After receiving an ROD({E=1l) message, the TSC shall not send any
further call smet-up messages to the calling unit for any previous call
requested by that unit (though, for a traffic channel or standard data
call, it way send BHYX to inform a called radio unit that the call will not
take place).

17.1.1.2.3 oObtaining extended address information

After receiving and responding to an extended addressing RQD(E=1}
mesaage, the TSC may demand the full called address information from the
calling radioc unit by sending the AHYC message {as in 17.1.1.1.3}.

12.1.1.2.4 Acknowledgements sent to indicate progress of call

After receiving and responding to an RQD(E=1) message, the TSC may
send acknowledgements ACKI(QUAL=1), ACKQ, ACKX, ACKY or ACKT({QUAL=0) to the
waiting calling unit to indicate the progress of the call {as in
17.1.1.1.43.

17.3.1.2.5 ¢Call cancellation by ecalling party

A calling radic unit may send an RQX message to cancel its emergency
standard data call. The T8C procedures are as defined in 17.1.1.1.5.

17,1.1.2.6 TSC time-out

The TSC may instruect a calling radio unit to restart its waiting timer
by sending the AHY message with bit POINT set to 'l' {and bit E set to
*1'y. If a time TW/TDW, minus the tolerance on the radleo unit's timer,
elapses since the last call sek~up message it received for an emergency
data call {from the calling unit), the T8C 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 also 17.1.2.2.6.
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17.31.1.2.7 BAvailability/rate check on individually called radioc unit

This check shall be made as specified in 17.1.1.1.8.

17.1.1.2.8 Establishing data links

If all standard data channels {or transdction pumbers) are fully
occupied then the T8C may terminate another data call prematurely in order
to establish.an emergency call.

The procedures for establishing data links are as detailed in sections
17.1.1.1.7 and 17.1.1,1.11.

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 procedurea for
emergency standard data calls. Sections 17.1.2.3 and 17.1.2.4 define
related procedures for all radic units on control and data channels.

17.1.2.1 Procedures for Radio Units Rerfquesting Standard Data Callsg

4 radio unit shall use short addressing for calls to other radio units
with the same prefix, or, by prearrangement with the system, to a limited
number of PSTN and PDN destinations. A radio unit alse shall use short
addressing for general calls via any PDN 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 (exceph
in emergency); while atternpting 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.

17.31.2.1.1 Request for a non—emergency standard data call

A radio unit reguests a non-emergency standard data call by sending an
RQD(E=0) message, on a contreol channel or data channel, complyifng 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 IDENT1 in
the RQD message to the appropriate gateway viz, IPFIXI, PSTNGI, and
PABXI.

Note that:
extended addressing procedures are used for a call to a PABX

extension. ’'Short' PFABX 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 IDENT1 and
further addressing 18 accomplished on the data channel in the format
appropriate to that gateway.

The FAD field shall be set to '0' unless the PABX/PSIN
destination address contains more than 9 digits.

Field PORT indicates the required galled port.

Bit INTER is set to 'l' if the calling party requires interactive
contact with the called party.

Bit LEVEL indicates whether the calling party is reguesting high
priority for resources. For INTER = *1', this requeets high priority
for the complete path to the called party; for INTER = ’0°*, it
reguests high priority only for the ecalling unit's 1link to the TSC.

Bit MODEM indicates whether the unit is able to operate at the
cugtaomised transmission rate.

Bit HADT shall be set to 'l if high accuracy data transfer is
thought to be supported by the TSC and is required.

The radio unit shall attempt access until:

i) it receives a valid response {see 17.1.2.1.2/3), or
iiy its user cancels the call {gee 17.1.2.1.8), or
13y the access attempt fails {il.e. 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:
- 1f the unit has not sent a request, it shall return to the
state previous to the access attempt (and may indicate the
failure ta the service usger).

~ Otherwise, the unit shall wait for further call set-up
signalling for the call; see 17.1.2.1.4 to 17.1.2.1.7.

17.1.2.1.2 valid responses to short addressing RQD{E=0}

For a short addressing call, the calling unit shall accept the

following messages as a valid response to its RQD and send no more
requests:

a.

An acknowledgement ACKI(QUAL=1), ACKQ, ACKX or ACKV, with the same
prefix and idents as the RQD.

an acknowledgement ACKT{QUAL=0} with PFIX/IDENT2 as its individual
address.
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c.. A Go To Transaction message GTT with PFIX/IDENT as ite ipdividual
address, bit O/R set to 1Y, an acceptable RATE and, for a reguest on
a data chanhel, CHAN set to the number of that data channel.

For other actions dn recéiving these nessages, see sections
17.1.2.1.4 and 17:1:2.1.6, and 17.1.2.3.4 or 17.1.2.4.6,

17.1.2.1.3 Vvalid responses to extended addressing RQD(E=0}

For an extended addressing call, the calling unit shall accept the
following messages: {with the same prefix and idents as the RQD) as a valid
response to its RQD and send no more requests:

a. An acknowledgement: ACKI (QUAL=1), ACKV(QUAL=0) or ACKX.

by, AHYC (i.e. an instruction to send the full called address
information) .

For other actions on receiving these messages, see sections
17.1.2.1.4 and 17.1.2.1.5.

17.1.2.1.4 Acknowledgement received

If a radio unit attempting access or waiting for further call set-up
signalling for a standard data call recelves an appropriate acknowledgsment
then it shall take action as indicated below. (For extended addressing
calls, only ACKI(QUAL=1l), ACKV(QUAL=0) and ACKX are appropriate until the
full address information has been sent.) Fox idents, see 5.5.2.1.

ACKI {(QUAL=1) Intermediate acknowledgement; more signalling to

follow.
ACKQ (QUAL=0) -~ All data channels are busy. Wait for further
signalling.
ACKQ (QUAL=1l) - Called party engaged. Wait for further signalling.
ACKX {QUAL=0C) -~ Call adjudged to be invalid by TSC or called party;

request rejected.

ACKX (QUAL=1) -~ System overload, or for INTER='1l' the called party
is engaged or will not interact at this time, and
the TSC has not queued the call; request rejected.

ACRV {QUAL=0} - Called unit not in radio contact or call set-up
abandoned.
ACKV (QUAL=1) - Call not gueued because the called party is unable

to receive a call with the required facilities,
e.g. the radio unit deces not support HADT or
interaction or cannot accept the requested PORT,

ACKT (QUAL=0} Called party's calls have bheen diverted.

If ACKI{QUAL=1) 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 ACKX or ACKV is received, the uaik shall return to the state
previous to the call reguest and may indicate to the service user the
reason for the failure of the call; it is recommended that receipt of
ACKV(QUAL=0), ACKV(QUAL=1}, ACKX{QUAL=0)}, and ACKX{QUAL=1} each be
indicated in its own distinct manner.

If a complete ACKT{QUAL=0) message is received, the unit shall either:

a. 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

b. wait for a time (TB on the control channel, TDB an the data channel)
(see below), and then attempt & new call to the diversion address
given in the ACKT message:

- if IDENT1 dces not egual IPFIXI or PSTNGI or PABXI, try on
IDENTI1;

- if IDENT1 = IPFIXI or PSTNGI or PAEXI, try the alternative
called party given in the appended data codeword({s}.

Note that ACRT(QUAL=0), with IDENT1 = 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 GF 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 (i.e. if not all the
appended data codewords are decodeable), then:

i} If 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 reguire the diversion address then:

- if still attempting access for the call, it shall ignore the
megsage 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 ACKX 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/TDE. '
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17.1.2.3.5 Instruction to send address information

& radio unit that is requesting an extended addressing gtandard data
call on a control channel shall follow the proceéduare in 9.2.2.1 for sending
the full address information, but with a revised chédk on the SLOTS field
from the AHYC. The check that “SLOTS corresponds to the request”, for an
extended addressing data call, shall be taken as:

If IDENT1

4

PSTNGI and unit's eall reguires > 2 PSTN digits
then SLOTS = *10'.
If IDENT1 = PSTNGI and unit's call requires < 10 PSTN digits
then SLOTS = '0l1' or '10°.
If IDENT1 not equal to PSTNGI
then 51078 = '01'.

The procedure for sending extended addressing information for a data
call requested on a data channel is specified in section 17.1.2.4.1.

17.1.2.1.6 Availability check and channel command for own call

A calling radio unit attempting access or waiting for further call
get-up signalling for a standard data call shall obey the appropriate
availability check and channel command procedures {see 9.2.2.2 to 9.2.2.5
and 17.1.2,3.1 to 17.1.2,.3.4, or 17.1,2.4.2 to 17.1.2.4.%).

It shall assume that a GTT message it receives ig for its requested
standard data call if PFIX/IDENT is its individual address, bit O/R is sst
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 > 'Q0000Q0Q00' +then the unit
shall regard the call link as established and may give an indication to the
gervice user.

17.1.2.1.7 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 ghall 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 17.1.2.1.1)

pr  SAMIS, 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 17.1.2.4.2}.

It may also indicate the failure to the service user.
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17.1.2.1.8 call 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 previcus state.
Otherwise, if the unit has sent an RQD, it shall attempt to send a oall
cancellation reguest RQX (see 5.5.3.1.3), complying with the appropriate
random access protoeol. It ghall attempt access until one of the following
accurs:

a. It recelves ACK(QUAL=1}), with the same prefix and idents as the RQX,
confirming cancellation of the eall.

b. It receives ACKX, ACKV or ARCKT(QUAL=0} for the call it is attempting
to cancel. See also 17.1.2.1.4,

c. It receives a GTT 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
17.1.2.4.6), though it may then terminate the transaction.

d. It has sent the maximum number of transmissions NR/NDR and received
no response, or it's access time-out TC/TDC has expired. In this
cass, it shall return to waiting for signalling for the standard data
call (see 17.1.2.1.4 to 17.1.2.1.7}.

In cases a. and b., the unit shall return to the previous state.

17.1.2.2 Procedures for Radio Units Requesting Emergency Standard Data
Calls

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 reguest another
call of any type {unless the user first cancels the original callj. It may
make an emergency call at any other time. For example, it may interrupt a
non—-gmergency ©all set-up attempt to request an emergency call; in this
caze it shall abandon the previous call attempt (without sending RQX).

17.1.2.2.1 Reguest for an emergency standard data call

A radio unit requests an emergency standard data call by sending an
RQD({E=1) message on a control c¢hannel or data channel, The fields in the
ROD message shall be set appropriately {see 5.7.1)., Some TSCs may permit
more than one emergency random access transmission in a frame; however,
unless the radic unit knows the retry rate permitted by the TSC, it shall
comply with the appropriate normal random access protocol ~ sgee 7.3 or
17.2.3.2.

The unit shall attempt access until it receives a valid response {see
17.1.2.2.2), or until its user cancels the call (see 17.1,2.2.7), or until
the access attempt fails (i.e. the uvnit has s&nt the maximum number of
transmissiona (NE 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 17.1.2.2.3 to 17.1,2.2.6.
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17.1.2.2.2 Responses to ROD{E=1)

The calling unit shall accept the following messages (with the game
prefix and idents as the RQD) as a valid response to its emergency RQD and
send no more requests:

a. An acknowledgement ACKE({QUAL=0}.
b. An AHYD message with bits POINT and E get to *1’'.

It shall then wait for further signalling for the call. See alsoc
section 9.2.2.3 or 17.1.2.4.2.

17.1.2.2.3 Sending extended addregs information

For an extended addressing emergency standard data call, after
receiving ACKE (QUAL=0) or RRY{POINT=1,E=1) for its call, the calling unit
ghall send the full called address information on receipt of an appropriate
AHYC; see section 17.1.2.1.5.

Until it receives ACKE(QUAL=0) or AHY(POINT=1,E=l1), the unit shall
respend to Mode 1 AHYC messages with ACKYX{QUAL=0}).

17.1.2.2.4 Acknowledgements indicating progress of call

After receiving ACKE{QUAL=0) or AHY(POINT=1,E=1l) for its emergency
standard data call, the waiting calling unit ghall take appropriate aetion
on receiving further acknowledgeménts —~ACKI{(QUAL=1), ACKQ, ACKX, ACKV or
BCKT (QUAL=0) - as detailed in section 17.1.2.1.4.

Until it receives ACKE({QUAL=0) or AHY{POINT=1,E=1), the unit shall
ignore other acknowledgements.

If it receives ACKE(QUAL=0) for the call then the unit shall wait for
further signalling.

17.1.2.2.5 Availability check and channel command for own ¢all

A calling radio unit attempting access or waiting for further call
get-up signalling for an emergency standard data call shall ckey the
availability check procedures (see 9.2,2.2 to 9.2.2.4, 17.1.2.3.1 and
17.1.2.3.2, or 17.1.2.4.2 to 17.1.2.4.4).

The unit shall alsc obey the channel allocation procedures (see
9.2.2.5 and 17.1.2.3.4 or 17.1.2.4.6). Note particularly that:

i) On a controel channel:

a. If the unit has not received ACKE(QUAL=0) or AHY(POINT=1,E=l})
for its emergency c¢all, it shall ignore all GTT and GTC
messages.

b. After receiving ACKE(|QUAL=0) or ARY({POINT=1,BE=1) 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=0} or AHY(POINT=1,E=1) for its
emergency call, it shall ignore individually addressed GIT megsages
with bit O/R set to *'1°.

See rule 1 of sections 9.2.2.5 and 17.1.2.3.4, or section 17.1.2.4.6b.

aAfter receiving ACKE(QUAL=0) or AHY{POINT=1,E=1} for a short
addressing call or after sending the full address information for an
extendad addressing call, the unit shall assum® that a GTT message it
receives is for its requested call if PFIX/IDENT is its individual address,
bit O/R is met to '1l*', RATE is acceptable and, for a GTT on a data channel,
CHAN ie set to the number of that data channel. If also TRANS >
Q000000000 then the unit shall regard the call link as established and
may give an indication to the service user.

17.1.2.2.6 Time-out after waiting

A calling radio unit waiting for further gall 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 TW/TDW has elapsed since the
last message it sent for the c¢all, viz.

RQD(E=1), requesting the emergency call (see 17.1.2.2.1)
or SAMIS, providing extended address information for the call
or ACK(QUAL=0), sent in response to an AHY message with POINT = 1, E = 1
and IDENT1 as the called ident or gateway. It may also indicate the failure
to the service user.

17.1.2.2.7 Other procedures

a. A calling radio unit waiting for an emergency standard data call may
attempt to cancel the call by sending a call cancellation reguest
RQX. The procedures are as defined in 17.1,2.1.8 for cancelling
non-emergency data calls.

b. The procedures on the data channel are as defined in 17.2.

17.3.2.3 Related Procedureg for All Radic Units on 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 awvailability check message AHYD or Go To
Trangaction message GTT for an incoming call {see 17.1.2.3.1a and
17.1.2.3.4). Note that:

i} The unit can reject an incoming individual standard data call by
gending ACKV(QUAL=1) in response to the AHYD message.
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ii) A radioc unit is reguired to obey individually addressed GIT mecsages
and system-wide calls (except in emergency), though it may ignore group
call GTTs. However, if making a call of its own, the unit is required to
ignore GTT messages for ifncoming group calle; see 17.1.2.3.4. 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({QUAL=0} or ACKI(QUAL=D).

iii) If a unit receives and cbeys a GIT 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.

17.1.2.3.1 Data avdilability/rate check on individually
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 bit AD = 0 in the AHYD mesmage, the unit shall respond in the
slot following the AHYD address codeword; if bit AD = 1, a data codeword is
appended {containing the ¢alling 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 : IDENTZ2 not equal to DUMMYI
The unit shall send one of the following acknowledgements:

ACKX {QUAL=0) 1if it is not equipped to accept standard data calls at
least from this calling party.

ACKX {QUAL=1)} if it cannct accept this standard data call at this
time [e.g. its data store is full or interaction has been reguested
but is not immediately possible).

ACKV {QUAL=1) 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=1} if AD = 1 in the AHYD message but the appended data
codeword was not deccdeable and the unit requires the message Lo be
retransmitted.

ACK (QUAL=0} 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 ¢he customised transmission rate; see
5.5.2.2.

The unit may indicate to its user the caller (by reference to
PFIX/IDENT2 from the RHYD message or PFPIX2/IDENT2 from the data codeword)
and whether interaction is reguired, and whether the incoming call is an
emergency call (by reference to bit E from the AHYD).

Note that, unlike RHY 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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transmission(s), and then introduce a pause using the Plow Contro
mechanisms on the data channel.) ‘

After receiving an AHYD message for an incoming individual standard
data call and responding with ACK{QUAL=0), 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 17.1.2.3.4 zule Z or
4,

until eijither:

a. it receives a channel command for the incoming data call {i.e. a GTT
message with PFPIX/IDENT as its individual address, bit OfR set to 'D!
and an acceptable RATE); or

b. it assumes that the call will not take place; see 17.1.2.3.2.

If, while walting for an incoming individual standard data call, a
radio unit receives a repeat AHYD then it shall send the appropriate
acknowledgement; also, for ACK{QUAL=0), it shall restart its timer
TR/TDA (see 17.1.2.3.2%.

If, while walting for an incoming traffic channel call (having sent
ACK{QUAL=0) or ACKI{QUAL=0j) in response to an AHY message}, a radio unit
receives an AHYD for an incoming individual standard data call, the unit
shall abandon the old call and obey the AHYD; also, if currently attempting
an "off-hook" or "on~hook” RQQ transaction for the original call, it shall
abandon the RQQ transaction - see 13.1.2,

B} "No-gall” test availability check : IDENTZ = DUMMYI

The unit may indicate that it is not suitably equipped by sending
ACKX {QUAL=0}. Otherwise it shall send RCK(QUAL=Q).

ACKX (QUAL=0} - The unit could not at any time accept a standard
data call with all the specified facilities.

ACK (QUAL=0} ~ Unit is in radio contact and ig suitably equipped
to support the particular parameter settings in the
AHYD. Bit MODEM indicates whether it is able to
operate at the customised transmission rate.

17.1.2.3.2 Cancelling waiting state of individually called
radioc onit

A radio unit that has received an AHYD message for an incoming
individual standard data call {see 17.1.2.3.13}, 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 GTT message for the call at a time TA/TDA after
the last ACK{QUAL=0) it sent in response to an AHYD for the call.
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b. It receives an AHYX message with the same prefix and idents asg the
RHYD. {The unit shall respond in the next slot with ACK{QUAL=1), as
required by section 9.2.2:.4.)

c. It receives an AHYD message checking its availability for a different
incoming individual standard data call {i.e. bit E and/o: the calling
address andfor the PORT is different from the original AHYD).

d. It receives an AHY message checking its availability for an incoming
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 4 of section 17.1.2.3.4
(requiring the unit to -ignore GTC/GTT messages for incoming group calls} no
longer apply. In case c., the unit shall obey the procedures in 17.1.2.3.13

for the new call. In case d., the unit shall cbey the procedures in
9.2.2.28 for the new call.

17.1.2.3.3 Receiving AHYD message addresgsed to a group or
ALLT

If a radio unit on a control channel receives an AHYD message with
PFIX/IDENT1 matching any of its group addresses for this system or
IDENT1 set to the system-wide all~-call ident ALLT
then it may accept the call information zonptained in the AHYD codeword, buk
shall transmit no response. The unit may then assume that the next
GTT{O/R=0) 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 PFIX2/IDENT2 from an appended data codeword)

iiy E bit
iii} PORT

announced by the AHID message.
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If the unit has not received a GIT{0/R=0) message at a time TA/TDA
after thé last received AHYD for the ¢all, or if it receiveées an AMYD
mesgage for different call to this address; then it may agsume 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 GIT messages it
receives to see whether the message is addressed to it, that is, whethex:

PFIX/IDENT from the GTT message matches its individual address or
PFIX/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 it is able to receive
standard data at the tranemission rate specified by field RATE, the unit
shall use the appropriate rule below to decide whether to obey the command:

1. If the unit is making an emergency ©Gall (RQE or RQD(E=1)) and has not
received ACKE (QUAL=0) or AHY{E=l) for its call, it shall ignore the
GTT message.

If the unit is waiting for further signalling for its emerxrgency call,
after receiving ACKE(QUAL=0) or ARHY(E=1) for the call, it shall obey
the GTT message if and only if it is individually addressed by the
GTT (i.e. its individual address is PFIX/IDENT).

2. Otherwise:
If the unit is wairing for an incoming individual emergency call (see
9.2.2.2A and 17.1.2.3.14), it shall obey the GTT message if and only
if it is individually addressed by the GIT.

3. Otherwise:
If the unit is attempting access or waiting for further signalling
for a non-emergency call or tramsaction, it shall cbey the GTT
message if and only if:

it is individually addressed by the GTT,
or IDENT is 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
- Bee 17.1.2.3.3).
4. Otherwise:
If the unit is walting for an incoming non-emergency individual
traffic channel or data call (see 9.2.2.2A and 17.1.2.3.13%), it ghall
cbey the GTT message if and only if:
it is individually addressed by the GTT,

or IDENT iz set to ALLI (unless the unit has received an AHYD
message indicating that it was the calling party in the cally.
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5.

otherwise (i.g. if not waiting for any call ox transaction):

The unit shall obey the GTT méssage, unless:

IDENT is set to ALLI and the unit has received an AHYD message
indicating that it was the calling party in the call

or 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 unatceptable calling party or PORT,
or

- the unit has not received an AHYD nmessage for this group

address and it needs the AHYD 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 regeive on the data channel within 35 ms after the end of the
GTT message.

It shall be prepared to receiwve signalling at the transmission rate
specified by field RATE in the GTT message.

1f bit O/R from the GTT message is set to 'l’, 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 17.1.2.3.1 and
=

17.1.2.3.3), then it may take the PORT and the calling address (if
fully supplied) from the ARHYD message.

The unit shall note PFIX, IDENT and TRANS from the GTT message.

i} For TRANS > '00000Q0C00', the unit shall expect to receive
signalling on the data channel for this transaction number.

ii) For TRANS = '0000000Q000', 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 GIT
message, containing this address, bit O/R and bit RATE, and
with CHAN egqual to the number of the data channel, received
within the following time TDG, corresponds to this gall - ses
17.1.2.4.6a.
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If a calling unit has not received the expected GTT(Q/R=1}
message on the data channel at a time TDG after the control
channel GTT, then it shall rsturn to the idle stake on the
control channel and may indicate the call failure to the
service user.

If a called unit has not received the expected GTT{C/R=0)
message on the data . channel at a time TDG after the ctontrol
channel GTT, or if it receives an individually addreased AHYD
mesgage for a different call to this address, then it shall
apsume that the expected call will not be received and may give
an indication to the service user.

d. 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 &TT message, and the designated data channel is

the control channel on which the message was received, then the unit shall
enter the control channel acguisition procedures.

17.1.2.4 Related Procedures for All Radio Units on a Data
Channel

These procedures shall be obeyed ;Jy all radio units which are equipped
to reguest or receive calls on a data channel. (Other procedurxes for radio
units on a data channel are included in sections 17.2.)

17.1.2,.4.1  Ingtruction to send extended address information

This procedure shall be cbeyed by all radio units that are eguipped to
request extended addressing standard data calls.

If a radio unit on a data channel receives an AHYC message with
PFIX/IDENT2 matching its individual address then it shall either send
addresgs information or transmit ACKX(QUAL=0), as indicated below. For
timing on a 1200 bit/s data channel, see section 6.2.1.3.

If the unit has sent an extended addressing RQD{E=0) request, or has
received ACKE or AHY(E=1) for an extended addressing RQD{E=1)

and IDENT1 matches IDENT1 from the reguest
and DESC is appropriate to IDENT1 (see 5.5.3.2.8}
and SLOTS corresponds to the request

{i.e. if IDENT1 = PSTNGI and unit’s call reguires » 9 PSTN digits then
SLOTS = '10°

if IDENT1 = PSTNGI and unit's call reguires < 10 PSTN digits
then SLOTS = 01' or *10*
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if IDENT1 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 5.6.1.2.2
{SAMIS, HMode 1).

Otherwise

the unit shall transmit ACKX(QUAL=0), with the same prefix and idents
as the AHYC.

rate check on individuall

called radioc unit

If a radic unit on a data channel receives an BHYD message with
PFIX/IDENT] matching its individual address then it shall respond with the
appropriate acknowledgement {see below), with the same prefix and idents as
the AHYD. 1If bit AD = 0 in the RHYD méssage, the unit shall respond in the
slot following the AHYD address codeward; 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 6.2.1.3.

A) Incoming standard data call : IDENTZ not equal to DUMMYI
The unit shall send one of the following acknowledgements:

ACXX (QUAL=0) if it is not equipped to accept standard data calls
from this calling party.

ACKX (QUAL=1) if it cannot accept this standard data call at this
time (e.qg. it cannot process concurrent calls or its data store is
full or interaction has besn reguested but is not immediately
possible).

ACKV (QUAL=1) if it does not support one or more of the reguested
facilities, i.e. does not support HADT or interaction or cannot
accept the wanted PORT.

ACKB {(QUAL=1j if AD = 1 in the AHYD message but the appended data
codeword was not decodeable and the unit reguires 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 MODEM tfo the wvalue
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/IDENT2Z from the data codeword)
and whether interaction is reqguired, and whether the incoming call is an
emergency call {(by reference to bit E from the AHYD}.

After receiving an AHYD message for an incoming individual standard data

call and responding with ACK(QUAL=0), the unit shall wait for a GTT message
for the call (i.e. a GTT message with PFIX/IDENT as jits individual address,
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bit O/R set to '0', an acceptable RATE and CHAN 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, while waiting for an incoming individual standard data call, a
radio unit receives a repeat ABYD then it shall send the appropriate
acknowledgement; also, for ACK({QUAL=0), it shall restart its timer
TA/TDA.

B} "No-call™ test availabllity check : IDENT2 = DUMMYI

The unit may indicate that it is not suitably equipped by sending
ACEKX {QUAL=0)}. Otherwise it shall send ACK(QUAL=0).

ACKX {QUAL=0} =~ The unit could not at any time accept a standard
data call with the parameter settings of the AHYD.

ACK {QUAL=0) - Unit is in radio contact and could at times accept
a data call with the parameter settings of the
AHYD.

This availability check dees not Btart 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 3HYX message with
PFIX/IDENT! matching ite individual address then it shall respond in the
next slot with ACK{QUAL=1l), with the same prefix and idents as the AHYX.

A radio unit that has received an AHYD message for an incoming
individual standard data call {s=e 17.1.2,4.23), and responded with
ACK(QUAL=0), shall assume that the call will not take place if one of the
following occurs:

. It has not received a GTT message for the call at a time TDA after
the last BCK(QUAL=0) it sent in response to an AHYD for the call.

b. It receives an AHYX message with the same prefix and idents as AHYD.

c. It receives an AHYD message checking ites availability for a different
incoming individual standard data call (i.e. bit E and/or the calling
address and/or the PORT is different from the original BRHYD).

The unit may indicate to the service user that the expected data call will
not take place. In case ¢., the unit shall obey the procedures in
17.1.2.4.228 for the new call.

17.1.2.4.4 Receiving AHYD message addressed to a qroup or
ALLIY

If a radioc unit on a data channel receives an AHYD message with
PFIX/IDENT1 matching any of its group addresses for this system

or IDENT1 set to the system-wide all-call ident ALLI
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then it may accept the call information contained in the AHYD codeword and
indicate it, but shall transmit no response. The unit may thep assume that
the next GIT{0Q/R=0) 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 to the:

i) calling address
(PFIX/IDENT2 or PFIX2/IDENTZ from an appended data codeword)

ii) E bit'
i3ii) PORT
anncunced by the AHYD message.
If the unit has not received a GTT(C/R=0) message at a time TDA after
the last received AHYD for the call, or if it receives an AHYD message for

a different call to this address, then it may assume that the expected call
will not take place.

17.1.2.4.5 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
preocedure 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 GYT message matches its individual address
or PRIX/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 >'QQ00000000Q', 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 walting for a transaction number for this
address and bit O/R, having received a GTT message on a control
channel with TRANS = 0000000000 {see 17.1.2.3.4c.}, then it shall
accept the GTT message as applying to that call.

b. If bit O/R is set to 'l’ and PFIX/IDENT frem the GTT message matches
its individual address, then:

- If the unit is making an emergency call RQOD(E=1} and has not
received ACKE(QUAL=0) or AHY(E=1l}, then it shall ignore the
GTT.

- Otherwise, a unit making a data call RQD(E=0/1) shall accept
the GTT message.

Page 17-38

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 257 of 295

@0 0000000000 000000 9 0 0 0 0



Ca If bit O/R is set to '0' and PFIX/IDENT from the GIT message matches
its individual address, and the unit is waiting for an incoming
individual data call, having received an AHYD message and responded
with ACK{QUAL=0), then it shall accept the GIT message.

d. Otherwise, the unit may accept the GIT message,

If the unit accepts the GTT message, it shall perform the following
actions:

i) It shall be prepared to receive signalling for this transaction
number.

1i) 1If bit O/R from the GTT message is sget to '1', the unit shall note
that it is the calling party. Otherwise it is a called party.

If the unit is a called party and is waiting for an incoming standard
data call for this address {(see 17.1.2.4,3 and 17.1.2.4.5) 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 General

These procedures shall be obgyed by all stations on an ‘allocated data
channel. More than one data channel may be operated at a base station and
radic units may be transferred between channels, for example to provide an
even load sharing.

17.2.0.1 Signalling Formats

The signalling format shall ¢onform to Sections 3.1 and 3.2 {but ses
transpission rate below).

The Data Channel codeword synchronisation sequence shall always be
SY¥NT.

In addition to the 1200 bit/s standard fransmission rate a network may
offer or a radio unit may be equipped for a customised rate.

17.2.0.2 General behaviour of a T5C 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 dccording to 17.2.0.3 below.

Many messages require or invite individual response transmissions from
radio units with timing according to 17.2.0.3. The TSC shall not transmit
any combination of messages which could result in any of these reguired
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 channesl

Whilst on a data channel a radio unit shall not indicate to its user
or any attached eguipment any information relating to the addresgs or data
codewords of any message except those pertinent to that radio unit.
However, the radic unit itself may use the information in non-pertinent
address codewords to enhance its performance, e.g. Lo 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 TBN, 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 radic unit deems that it no longer has any open TRANS
it ghall leave the data channel and return to control channel acquisition
procedures. :

A radig uanit shall attempt to desode DCSC codewords whilst receiving
on the forward data channel. If a time TDL elapses without being able to
decode any DCSC codeword the radio unit shall assume that it is out of
range and shall enter channel acquisition procedures.

A radic 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 SYNT, Radio
unit transmission timing shall conform either to the requirements of
6.2.1.3 but with timing starting from the end of the last codeword of any
invoking message from the TSC or to the timing rules specified for the
particular customjised transmission rate for that data call (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:
a) guery an unexpected delay in user data transfer, or
b) send expedited data such as RESET, or
c) close one or all of its TRANS, or

d) attempt to set up a concurrent call.

17.2.1.1 8C Random Accesg Facilities

17.2.1.31.1 Marking Random Accegs 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 centains an Aloha submessage and an ND parameter
indicating the frame size,

The zero aloha number (MD=0) 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 alocha submessage with ND='0' may be used.
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17.2.1.1.2 Addressing the radio unit population

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-alcha codeword.

For TRANS='0000000000°', there is no restriction, i.e. all radioc units may
attempt access subject to the other random access rules specified in this
gection. For all other values of TRANS, access is restricted to the one or
more unite corresponding to that TRANS. This will typically be used for a
gtoup TRANS' to restrict a frame for use by ohe particular group only. Note
that unlike the control channel randem access mechanism, a response is
never demanded, even when an individual TRANS is specified.

17.2.1.1.3 Inviting specific types of random access message

Fhe TSC may limit random access to particular types of message by means of
specific data-aloha submessages: DAL, DALG, DALN (see 5.8.2.).

17.2.1.1.4 TSC responses

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 WF
field in the data-aloha submessage, the number of frames that a radio unit
must wait for before attempting a further random access transmission of the
message (see 17.2.1.2.6).

17.2.1.1.5 Withdrawing slots from frames

The TSC shall ensure that slot synchronism 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:

- DAHYX, DAHYZ, DAHY, AHYD, and ARYC

{Random access is inhibited in the first following return slot after the
messages. )

-~ SITH (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 oheyed by all radio units that are reguired
to attempt random access on the data channel.

The various criteria given below must all be satisfied before a random
acgess transmission is made.
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37.2.1.2.1 Checking for TRANS restriction

A radio unit is permittéd to transmit a non-emergency random access
message only Lf the related transaction is invited by the TSC, by means of
the TRANS parameter in the data-aloha submessage. Thus access is permitted
by the radio unit if either

- RTRANS = *0000000000', or

- The specified RTRANS in the data-alcha submessage matches any
of the radio unit's currently active TRANS' to be transmitted.

An emergency regquest, RQD(E=1}, can be transmitted regardless of any
TRANS restrictions.

17.2.1.2.2 Checking the Aloha function

B radio uni¥ shall note the function from each data-aloha submessage
it receives. The regquests invited (subject to other restrictions) by each
function are as followa:

DAL invites DRQX, DRQZ, DRUGI, DRQG, RQD{E=1l), RQD{E=D}, RQOX
DALG invites DRQG, RQD(E=1)

DALN invites DRQX, DRQZ, DRUGI, ROD{E=1}, RQD{E=0}, ROX

17.2.1.2.3 Frames defined by Aloha numbers

The numbeyxy of slots in a frame is egqual to the alcha number within the
frame marking data-aloha submessage, and can take any value in the range
1-31.

The radio unit shall monitor the forward data channel and shall note which
aections of the return data channel are designated as random access frames.
The first access slot in z# 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 & slot from a new frame

A radio unit that requires to sslect a slot from a new frame shall wait for
a message marking a frame available for it to use; it shall then choocse a
alot randomly from the specified frame length, using a uniform
distribution. The unit shall transmit its message in the chosen slot,
provided that the slot

is not withdrawn (see 17.2.1.2.5). 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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17.2.1.2.5 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 deccde the final codeword in
the alot immediately preceding the chosen slot. If any of the following is
received then random access is permitted:

aj 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 contaipning an Aloha number DN, and RTRANS =
* 0000000000 or any currently active TRANS for this RU, and

c} the following address codewords:

AHYD or AHYC, either only with ap = *1*
{unless the AHYD or BHYC is addressed to the unit)

el
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.

17.2.1.2.6 Noting the regponse delay

A radio unit shall note the delay parameter WF from each data-alocha
submessage it receives.

If a random access attempt has not been acknowledged (see 17.2.2 for
listed acknowledgements) before WF 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 decisian 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 acrepted as a valid
response (as specified in the sections detailing the call procedures and
summarised in 17.2.2).

If the radioc unit does not receive a response before WF 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 transmwissions, NDR, and received no valid
response.
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The unit shall also operate a time~-out, TDC, on the maximum time it
spendg trying to achieve access, and abandon the attempt if this time-out’
expires.

If the unit’'s access attempt to close all its TRANS fails then it
shall deem them all to be closed and shall relinqguigh the data channel and
attempt to return to the control c¢hannel. If the unit’s access attempt to
progress or close one TRANS {see 17.2.1 {a, b, or c¢)} fails then it shall
deem the TRANS to be closged. If the attempt to set up a concurrent eall
fails then it shall abandon the attempt.

17.2.2. Messages, Submessages, and Regponses on the data
channel

Data channel procedures are ranked from highest to lowest as:
a) closure of all or one TRANS,
b} transfer to another data channel,
¢} transfer of expedited data, and
d) transfer of user data and call set-up.

A current procedure of one rank may be interrupted or ahborted by the
TSC or radic 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 submessages that
can be transmitted on a data channel, together with the approupriate
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 attenpts are subject to the time~outs and re-try
limits given in 17.2.1.2.7. Additionally some random access attempts are

prohibited before time~cuts have expired; and these accesses are marked
5 "
(1)
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AlL messages from the TSC are to individual radie units except those
gpecificdlly indicated for groups,

LIST OF MESSAGES, SUBMESSAGES AND RESPONSES

Message Receiver ‘Response{s)

CLEAR RU None, but deem all TRANS closed.
ROD TSC See 17.1

AHYD RU " "

RHYC RU SAMIS Extended address message
GIT RU No transmitted response. Ses

17.1 and 17.2.6

DRUGI {TNITEL < 63) TSC DAHYX, DAKYZ, (S)GO
DRUGI {RNITEL < 63) TSC DAHYX, DRHYZ,

DACKD (REASON='001"'), SITH
DRUGI{T*L =R'L = 63)TSC DAHYX, DAHYZ, None (await developments)
DRQG TSC Ignore, DAHYX (GROUP), SITH group
DROZ TSC DAHYX, DACKZ
DROX TSC DACKD { REASON="'000)
DARY RU DRQX, DRQZ(REASON='000), DRUGI
DAHYZ RU DROX, DACKZ
DBHYX (TRANS > 0) RU DACKD (REASON = '000°')
{S)DAL RU DRQX, DROZ, ROD, DROG, DRUGI, RLA (L)
{S)DALG RU DRQX, DRQG, RQD{E='1"')
{S)DALN RU DRQX, DRQZ, RQD, DRUGI, RLA (L)
{5)G0 after (S)DACK RU DRQX, DRQZ, DACKD(REASON = '001'), SITH
{S)GO (no (S)DACK) RU DRQX, DRQZ, RLA
($)1GO (+ (S)DACK) TSC DAHYX, DAHYZ, DACKD(REASON = '0017), SITH
SACK Either DAHYX or DRQX, DAHYZ or DRQZ, SITH
SACK (incomplete) Bither DAHYX or DRQX, DAHYZ oxr DRQZ, RLA
RLA Either DBAHYX or DRQX, DAHYZ or DRQZ,

{S)}DACK{P/N}, and SACK
SITH Either DAHYX or DROX, DAHYZ or DRQZ,

{S)DACK{P/N), and SACK
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17.2.3 Transmission and dorrection of user's data

In this sub-section there are major differences between the actions
reguired of a station sending uger data and tne receiving it, These
stations are referred to as data sending and data receiving stations (DSS
and DRS) respectively. There are only minor differences between the actions
to be taken by TSCs and radio units. Por this reason, except where noted
the procedures described here apply to both TSCs and radio units, although
each shall always conform to the appropriate tranamission timing
requirements.

Due to the bidirectional facilities 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 instankt.

All the procedures specified here shall be understoad te refer only tc
the one TRANS under consideration. Every message not bearing that TRANS in
its appropriate field(s) shall be deemed irrelevant. Every TRANS being
processed by any station shall be treated as a separate entity, and
interleaving of megsages relevant to various radio units and TRANS may take
place. Such interleaving is not menticned further in this section.

17.2.3.1 Procedures for Data Sending Stations {DSS)

17.2.3.1.0 Tmessages and dataitems

Usexr data congists of one or more Tmessages. A Tmessage consists of
one or more dataitems. No dataitem shall contain data from more than one
Tmessage. The last datajitem of one Tmessage may be adjacent to the first
dataitem of a following Tmessage. See 17.2.3.1.4.1 for use of the MORE bit
for marking the end of a Tmessage.

17.2.3.1.1 Sending a Uger Data Message to a Group

A group link may convey only one Tmessage in a single dataitem which
may not include more user data {including any HADT checksum)} than that
which can be accommodated in the user data field of its address codeword
plus NG data codewords, where NG = 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
dataitems providing the total time between the GTT message and the end of
the last codeword of the final trangmission of the dataitem does not exceed
TDN seconds. For example, a message with DALG submessage bearing the group
TRANS to mark a random access frame could be sent after transmisgsion 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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17.2.3.1.2 Maximum Length of a dataitem in an Individual Link

For an individual link no dataitem may inelude more data than that
which can be accommodated in the user data field of its address codeword
plus 62 data codeworde. The RNITEL field im the GO submessage indicates to
a DSS how much data the data receiving station (DRS) can receive. A DSS
shall not transmit any quantity of user data unless the DRS has previously
indicated that it can accept at least that guantity, but a lesser guantity
may be sent.

Upon receiving a data acknowledgement (DACK) submessage followed by a
GO subnesgage (which may be in the same message) a DS5 shall decide whether
a higher ranking message (see 17.2.2) or an old or new dataitem should be
gent, and if the last, what user data will compose the new dataitem (if
any) which will be sent. Once a dataitem has been sent then all or parts of
that data shall be repeated as required by tle DRS but no other user data
shall be sent until the DRS indicates by a positive submesdsage (PACK) that
the dataitem has been completely received, If a DSS receives a data
acknowledgement and GO. submessage and the limit of resp
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TNITEL -~ shall be set to indicate the maximum number of data codewords
proposed for the next dataitem. Its null valie is *111111°* and
is used if no further dataitem is immediately proposed.

LASTBIT - shall be set to indicate the codeword bit numbér, see 17.0.2.5,
of the last hit of user data in the dataitem unless modified by
the HADT coding rules, see 17.2.3.1.4.2.

In & dataitem (i.e. the initial fragment) user data shall sbtart in the
firat bit of the USER DATA field and continue in bit order through this
field and through any appended data codewords until all user data in the
dataitem have been included. & further information bit following the last
uger 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 c¢odeword
ghall be '0's unless subseguently altered by HADT c¢oding, see helow.

17.2.3.1.4.2 HADT Coding

The SITH codeword and the user data in it is not iscluded in HADT
coding.

If HADT is invoked then the last 15 bits of appended data in each
dataitem shall congist of a dataitem checksum of all the other 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 codesword containing user
data or the end of data marker shall be considered to ke the co-efficients
of a polynomial having terms x8! down to xP. This polynomial shall ke
divided modulo-2 by the generating polynomial;

S R R I L T U SR IR P R UL AP WY

The co-~efficients of the terms x% down to %0 found at the completion of the
divigion are termed the HADT remainder.

All the HADT remainders for the dataitem shall be modulo-2 added to
form a 15~bit dataitem checksum. If bit positions 34~48 in the f£inal user
data codeward 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 bits 34-48 and 16 shall be
added to the value of the LASTSIT field in SITH. The walue in the FRAGL
field of 5ITH shall include the added codeword.

FIG 17.2. SITH plus & Additional Dats Codewords (ADC)

Expanded ADC no.4

SITH|ADCT{ADCZ [ADC3 |1 USER DATA HADT PARLTY
VIS -8 FIELD
(Bit no.) 1 2 Lﬁ»}&Sa 48 49 &
End of User data Marker
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17.2.3.1.5 Actions after sending a Fragment or Hessage

Within subsection 17.2.3.1.5 and dependant subsections the specifled
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 radic unit shall immediately restart its timer TDHE. If no
acknowledgement is received before timer TDH expires and a suitable
random access frame occuras 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 GO 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 DSS shall, at the next GO gsubmessage,
repeat the last fragment seant,

~ if the acknowledgement received ls appropriate to the last fragment sent
then the DSS shall act on that acknowledgement according to the rules

specified below.

17.2.3.1.5.2 After sending a fragment

- if a DSS receives a NACK submessage in acknowledgement it shall repeat
the whole dataitem when it receives an appropriate GO submessage.

- Lf the DBS receives a SACK message in acknowledgement it shall send a
fragment consisting of a SITH address codeword and ONLY the data codewords
corresponding to the assigned EFLAGS set to '1l' in the SACK megsage. This
ig irrespective of the setting of EFLAGs in any previous SACK message
relevart 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 BITH is repeated in all fragments of
that dataitem,

- if the DSS receives a PACK submessage, it shall proceed te the next

dz :aitem, 1if any. If it receives a relevant GO submessage before it has a
complete Tmessage ready for transmission then it shall transmit a
DACKD(REASON = '001') message.

If a D388 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
recelive an acknowledgement with appended codeword.
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17.2.3.2 Procedures for Dats Receiving Stationas (DRS)

17.2.3.2.1 Minimu

A DRS ghall indicate to the DS8S how much data it can recsive
initially. Compliance with a GTT message is one method of giving this
indication. Otherwise a DRS shall give the indication in the RNITEL field
of -a GO submessage.

For an individital link a radio unit shall disregard a GIT message
unless it can receive a message with at least 22 fully used data codewords.
For a group link a radio unit shall disregard a GIT message unless it can
receive a message with at least a preset number, NG, of data codewords,see
17.2.3.1.%1.

17.2.3.2.2 Receiving a Group Message

2 radio unit which receives a SITH cocdewprd of a group message shall
count the number of times that SITH has been received within the group
link, and shall algo attempt to decode the message. If the group message
has been repeated then amalgamation of the various decoding attempts is
permitted. HADT 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 timer TDN has not expired and the relevant SITH count is
less than NDN and an appropriate random access frame is marked then the RO
may attempt random access with the DROG{TRANS=group} message to reguest a
message repetition. If either timer TON expires or the SITH count eguals
NDN then the RU shall consider the call to be complete and its TRANS
closged.

17.2.3.2.3 Decoding an Individual Frayment

After decoding a SITH address codeword and attempting to decode every
following data codeword in a fragment as determined by the received value
of FRAGL, a8 DRS in an individual TRANS shall decide whether to send a
higher ranking message or shall chpose the appropiate acknowledgement to
send. A radio unit shall also restart its timer TDE:

- if the DRSS finds any inconsistency in a fragment when compared to
prior states, fragments or acknowledgements, e.qg, FRAGL exceeding the
previous RNITEL value or an unexpected ITENUM value, etc., according
ta the severity or persistence of the condition it may demand closure
of the TRANS 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 submessage,

- if the DRS decides to ask for any selection of data codewords to be
repeated, it shall mend a S5ACK 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 dataitem checksum. If this
checksum does fnot egqual the final 15 data bits of the received
dataitem then the DRSS shall send a NACK message.

- if the BADT mode was invoked and LASTBIT value is larger than 48 then
the last codeword containas only HADT check sum and the user data ends
in the previous codeword at the point of LASTBIT-18 (see
17.2.3.1.4.2)

- if the LASTBIT value is 48 then the last additional data codeword
does not contain any uger 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 SITH codeword heading the
accepted dataitem or to a lower value if the DRS im upable to accept
that amount of data.

If the DRS receives an RLA message instead of a fragment then it shall
repeat the last acknowledgement sent.

If a radio unit, afier sending a GO submessage with RNITEL not egual
to *111111', does not receive ancther 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 megssage which includes a NACK submessage, the GO submessage
shall set RTRANS = ATRANS, and RNITEL to the value that was in the GO
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 test.)

- A PACK submessage iaforms the DSS that the dataitem has been
successfully receivad.

In the HADT mode a DRS shall pass on enly the user information to any
cother link or equipment.

- The GO submessage which accompanies a PACK submessage may be for any
TRANS relevant to the DRS.

[Note that transmission security may be improved if this GO submessags
refers to the same TRANS as that in the PACK submessage]

- A TSC may combine PACK and a Data Alcha type submessage into a single
message
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17.2.4 pProcedures involving expedited data

17.2.4.1 Dss Qrocedurés <

If a DSS receives expedited 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 queve of data awaiting tranamission.

1f a DSS recelives expedited data instead of an acknowledgement to one
of its fragments it shall pass that data back to any preceding link or
eguipment and shall send no more data until a further message is received
indicating that transmission may be resumed.

A TSC may send expedited data at any time. B radio unit may send
expedited data upon receipt of a GO submessage 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 DRE procedures

If a DRS receives expedited data it mhall acknowledge that data and
also shall pass that data on to any further link or egquipment, 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
DRQZ 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 to a further link or equipment.

17.2.5 Closing a TRANS

17.2.5,1 TRANS cloging procedures for a TSC

By sending a CLEAR message, a T5C may demand that all radio units
close all TRANS and leave the data channel.

A TSC may close a group or System Wide link TRANS by sending a DAHYX
message with IDENT = the group address or ALLI, the TRARS value to be
closed, and RESP = 'Q'.

If a TSC receives a DROX message for an individual TRANS with correct
address then it shall send a DACKD(REASON='000') message a3

acknowledgement. If the addreas is incorrect the TSC may use DAHY to query
either or both the TRANS and address.
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A TS5C may cleose all TRANS for a particular radio unit by sending a DAHYX
message with PFIX and IDENT egual to the individual address of the radio
unit, I/T set to *0' and the value ‘0000000000’ in the TRANS field.

A TSC may close a particular TRANS for a radio unit by sending a DAHYX
message with the TRANS wvalue to be closed and I/T set to *'1°.

A TSC may check whether a radio unit is still receiving a particular
TRANS by sending the DAHY message. The acknowledgement to this message is
DRUGXI.

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.

After 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 closing procedures for a radio unit

If its relevant timer 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 GO submessage or a message headed by SITH a radio
unit may, by sending a DRQX message, reguest that an individual TRANS be
closed,

If a radio unit receives a CLEAR message, or a DAHYX message with its
individual address and TRANS = ’'0000000000', it shall close all its TRANS
and leave the channel. In the case of the DAHYX message with RESP='1’, it
shall send a DACKD (REASON='000'} acknowledgement-before it leaves the data
channel.

If a radio unit receives a DABYX message with its individual address
and a relevant TRAHS walue it shall note thaf .the TRANS is closed. In the
case of the DAHYX message with RESP='1', it shall send a DACKD
{REASON="000"}) acknowledgement.

If a radio unit receives a DAHYX message with a8 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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17.2.6 Moving a radio unit in call %o apother data channel

17.2.6.1 Progedures for 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 radlo units being engaged in
a eoncurrent call.

17.2.6.1.1 Moving an_individual radic 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 TRANS for that unit to ensure this. If the T5C is a
PSS it shall accomplish the move after fully receiving an acknowledgement
for a fragment and before it sends the next fragment.

If the TSC is a DRS it shall accomplish the move after acknowledging a
{good guality) fragment and before it sends a GO subnidssage for another
fragment.

To accomplish an individual move a TSC shall send a GIT 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 TNITEL and values of O/R and RATE fields equal to those used in the
original GTT for that call.

The TSC may check that the channel movement has bpeen successful by
sending a DAHY message with the new TRANS value on the new channel.

Data exchange with the radio unit shall resume at the point at which
the chaannel change occcurred.

17.2.6.1.2 Moving ALL radic units from ong data channel to another

A TSC may move ALL radio units from one data channel to ancther. The
TSC shall not attempt to do this unless all demanded or invited responses
on the return channel have had time to be completed.

Te accomplish this move a TSC shall send a GTT message with IDENT =
ALLI, THANS = '0000000000', O/R='0', and RATE as originally given.

17.2.6.2 Radio unit procedures

If a radioc unit on a data channel receives a GTT message nominating
another channel and also containing any group address it shall ignore it.

17.2.6.2.1 An Individual move

If a radio unit having only one TRENS receives apn individoally
addressed GTT message with a new channel and a new TRANS value and all
other parameters in the GTT message matching those present in the original
individual GTT 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 resumé at the point
at which the channel change was made.

17.2.6.2.2 An ALLI move

If a radio unit receives a GTIT message with the IDENT = ALLI and TRANS
= *'Q000000000*, O/R=0 and RATE as originally given then it shall move to
the designated channel and maintain its TRANS number({s) and ALL other
parameters and states that existed immediately before the move message.
Data exchange shall be expected to resume at the point at which the
channel change was made.
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APPENDIX 1
SUGGRSTED VALURS POR PARAMETERS

Parameters such -as radioc unit time-~ocuts and numbers of retries are
repregented by symbols in this standard; for example, the maximum item
daration is veferred to as TT. This Appendix contains suggested values for
thege parameters. However, note that a radio unit must usé the values
required by the system on which it is currently operating.

A brief indication of the usage of each parameter is gives, but
readers should refer to the procedures sections for the precise definitions
of usage. The table below lists the sections which refer to each
parameter.

The maximum permissible tolerance for radio units implementing the
times given is 10 %.

Meaning Symbol Suggested Refs.
value
Number of Disconnect messages sent npl 2 9.2.3.5
by individually~called radio unit. 9.2.3.8
Number of Disconnect messages sent ND2 4 9.2.3.5
by calling radio unit. 9.2.3.8
Maximum number of random access NE 16 7.3.8
transmissions of RQE. 10.2.1
Maximum number of traffic channel NI 4 11.2.1
transmissions of RQS or RQX. 11.2.8
Number of Pressel On messages NPON 2 9.2.3.1
Nunber of Pressel Off messages NPOFF 3 9.,2.3.1
Maximum number of random access NR 8 7.3.8
transmissions of RQS, RQD, RQX, 8.2.2.2
ROT, RQR, RQQ or RQC. 9.2.1.1
9.2.1,7
12.2.1
12.2.86
13.1.2.2
i3.1.2.86
13.2.2.1
13.2.2.6
14.2.1
14.2.7
contd.
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Meaning Symbol Sugassted Refs.
Value
Maximum delay of TSG's response to an NT 103 6.1.2.2
unsolicited message from a radio unit 6.2.2.2.2

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 N 4 7.3.7
session. ({WAIT is a number of aslots.)

Time-cut for called radic unit TA 80 seconds g.
after receiving AHY. S

Time barred from calling same ident TB 2 seconds
after receiving ACR{QUAL=0}, ACKX,

ACKV or ACKB(QUAL=0), or any ident

after receiving ACKT(QUAL=0}.
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Time-out for requesting radio unit TC 50 seconds 7.3.8

attempting random access. 8.2.2.2
9.2.1.1
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10.2.
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Time-out for requesting radio unit TI 2 secoands 9.1.2.2

waiting for further signalling for 11.1.7

an Include call. 11.2.5
contd.
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Meaning

Time-cut for regquesting radio unit
waiting for further signalling for

a control channel transaction with
the TSC (viz. registration, diversion
regquest, or status message or short
data message to the TSC).

Radio unit's inactivity time-out on
a traffic channel.

Maximum interval between pericdic
massages (within speech items) at
the start of a session.

Time when radio unit returns to the
control channel acguisition procedures
if no system identity code is decoded,

Maximum item duration.

Time-out for calling radio unit walting
for further signalling for a call or
trangaction that may reguire gueusing
{for a traffic channel or for a called
party}.

TJ

™

TP

TS

T

20

60

60

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 foregoing parameters are alsc used for Standard Data.

Timeputs
No. Meaning Symbol
1. Time that a TSC may hold an TDF

undelivered Tmessage before
destroying it.

»Inactivity time before a TbX

TRANS is abandoned by an RU.

Time that a radio unit waits DG
waits to be allocated a TRANS

after obeying GTT({TRANS=Q),

before returning to the

contrxol channel.

Time-out for reguesting radio he
unit attempting random acdcess
on a data channel.

Time=-out for requesting radio TDW
unit waiting for further

signalling for a random access
transaction on a data channel.
Time-cut for called radic unit TDA
after receiving AHYD on a data
channel.

Time-out for radio uniit waiting TDE
for further data from TSC before
impatiently trying DRQT.

Time-out for radioc unit waiting TDH
for acknowledgement from TSC
to data it sent before using DROT.

Time barred from calling same TDB
ident on a data channel after
receiving ACKV or ACKX in

response to an RQD request.

Lack of signal timer on a TDL
standard data channel
(see 17.2.0.3}.

Time that a radio unit waits TDN
waits for received group data
{(including prearranged repeats).
Started when a group GTT is

received.

Rangeg

System dependent

i, 2, 4, 8, 1is,
32, 64 wminutes

indefinite.
1 - 120 8
1 - 120 s
1 - 120 s
1 - 120 s
1~ 120 s
1 - 60 s

2 - 10 mins.

ARRIS GROUP, INC., IPR2015-00635, Ex. 1035, p. 279 of 295

Held By

T8C

TSC & RU

RU

RU

RU

RU

RU

RU

RU

contd.
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Retry Parameters

No. Meaning Symbol Range . Held By
1. Maximum nurber of (non- NDR 1 - 18 RU

emergency) random access
tranamissions on the data

channel.
2. Maximum number of emergency NDE 1~ 16 RU
i.e. ROD{E=1) random access
transmigssions on the data
channel.
3. Maximum number of times that NDG 1 - 16 TSC & RU

a group message will be
repeated by a TSC.
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APPENDIX 2

THE ERROR CONTROI PROPERTIES OF THR CODEWORDS

The error control properties of the rcodewords are at least the

following.

With *hard decigion” decoding:

a.

Detect all odd numbers of errors, any 5 random errors, and any error-
burst up to length 16, or

correct any 1 error and detect any 4 errors and any error-burst up to
length 11, or

correct up o any 2 errors, and detect any 3 errors and any error-
burst up to length 4, or

correct any single error-pburst up to length 5.

With "soft decisionv decoding:

Correct any 5 dubious bits and any single hurst of dubious bits up to
length 16, according ko examination of the pattern of dubious bits.

Note.

The higher the degree of error correction applied, the more likely is
false decoding. The application of signal gquality measurement on a
bit~by-bit basis may help to guard against falsing if hard decision
decoding is uvsed, and is essential 1f soft decision decoding is used.

Page A2-1

ARRIS GROUP, INC., IPR201 5-00635, Ex. 1035, p. 282 of 295




ARRIS GROUP, INC,, IPR2015-00635, Ex. 1035, p. 283 of 295



PENDIX 3

AN ALGORITHM POR DETERMINING THE CODEWORD COMPLETION SEQUENCE

OF A CONTROL CHANNEL SYSTEM CODEWORD

Create a codeword starting with a 16-bit preamble £8llowed by the bit
sequence *1100010011010100' and the 15-bit system identity code, thus
filling bits 1 to 47.

Agsums bit 48 = *0’, Calculate the check bits (see section 3.2.3).
If the parity bit = '0', then the assumption in 2 was wrong. In this
cage, set bit 48 = '1” and recalculate the check bits., {(Ses also

Note 1}.

The wanted Codeword Completion Seguence is bitg 48 to 63 inclusive
with bit B3 inverted.

Note 1. A guick way to reverse the assumed bit and recalculate the chack

bits is to add modulo-2 the generator polynomial *1110100000010101°
to bits 47 £o 63, and then calculate the parity bit.

Note 2. The algorithm works because bits 1 to 631 are completely cyclic,

except for the inversion of bit &3, and there are an odd number of
“1's ip the generator polynomial. The parity bit remains vnaltered
by any cycling process.
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PENDIX 4

AN ALGORITHM FOR GENERATING FIELDS A AND B OF THE MARK CODEWORD

Bits 1, 22 to 30 and 49 to B4 of the MARK address codeword are fixed
{see section 5.5.4.1). Bits 2 to 5 (CHANA} and 7 to 21 {8Y5)} are
aystem~dependent. Bit 6 (field A} and bits 31 to 48 [field B} are
chosen to maximise the number of bit trangitions between bits 33 and
49 of the codeword.

In order to calculate an initial candidate MARK codeword, assume that
bits &, 31 and 32 of the MARK codeword will be *Q’.

Obtain a 158-bit seguence to insert in bits 33 to 48 by a wethod
similar to that in Appendix 3, i.e.

a. Create an intermediate codeword starting with the sequence
*1100010011010101", followed by CHAN4, *Q* (it 6 of HARK),
8YS, *100011000°' and '00' (bits 31 and 32 of MARK).

b. Assume bit 48 of the intermediate codeword = '0'. Calculate
the check hits {see section 3.2.3}.

c. If the parity bit = '0', then the assumption in b. was wrong.
In this case, set bit 48 =1’ and recalgulate the check bits.
(See alsc Hote 1 of Appendix 3).

d. The 16~bit sequence to insert in bits 33 to 48 of the candidate
MARK codeword is bits 48 to &3 of the intermediate coedeword,
with bit 63 inwverted.

Derive seven other candidate MARK codewords having the alternatiwve
combinations of bits &, 31 and 32. This may be performed by adding
modulo-2 the following sequences to bits 33 to 48 of the initial
candidate MARK codeword:

If bit & ‘1 add '0100000000101110°
If bit 31 *1' add °011100000111111C°
If bit 32 = '1' add '00111000001111131°

#

For each candidate MARK codeword, count the number of bit transitions
occurring between bits 33 and 49.

The required MARK codeword is a candidate which provides the greatest
number of counted transitions.
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APPENDIX 5

BCD CODIRG

Where BCD coding is specified in this standard, the following
representation shall be used:

Binary Character
value represented
*O000" 0
*0001" 1
Q10" 2
*00LrL! 3
0100’ 4
Q1o g
*0110 6
‘011l 7

* 1000 8

* 10017 ]
1010 resarved
1011 *
*1100 #
*1101° reserved
*111p! resecrved
111y HULL

Note: These BCD groups shall be arranged in codewords so that the most
significant bit of the binary value is transmitted first (i.e.
the leftmost bit in the above table shall be transmitted first).
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Reserved for Timing of Responses for Standard Data at a customised rate
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APPRNDIX 7
OTHER IDEAS CONSIDERED DURING THE DRAFTING OF SECTION 17 (STANDARD DATA)

1. As explained in saction 17, the Standard Data protocol is an opticnal
feature of MPT 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 enguiries
through their Patent Agents so as to ensure that any relevant IPR claims
not compromised.

3. The ideas are:

a} An_ “ackvitation”, ie a message sent by a TSC to a radio unit,
the ackvitation message being a combination of an
acknowledgement to a user data measage 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
acknowladgement, see STDWP CP 623. This latter part of the
message can include a paramebter stating the maximum amount of
data which may be transmitted next. B&n esseptial point of an
ackviatation is that it needs only one address label because
only one radio unit is being addressed. BAn example of an
achkvitation is the selective acknowledgement message, “SACK™.

The "DACK" acknowledgement wmessages included in the standard
are not ackvitations because they contain two addresses, one
for the acknowledyement submessage and one for the GO
submesgsage. If both addresses are the same then the function
of the DACK message is indistinguishable from that of an
ackvitation.

I} Inclusion of repeated data and new data in a single message,
STDWP CP 629. Bach 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
gsent 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 data by referring to the last
acknowledgement it sent which, of necesasity, includes the
number of codewords to be repeated. The DRS has to keep a
running record of the position or order of every codeword it
requires to be repeated until that codeword has been
successfully reaceived.

(s3] Inclusion of the S¥Stem identity code in each message header as
a means of combatting radio over-reach, The idea was extended
to include either the 5YS 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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e)

Distinguishing Dataitems by length rather than by label.

‘STDWP CP 650

The idea here is to use a separate label for each ssgment, 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 sach 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 reguirement 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 absclute 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 17.2.3.2.3 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 tc the message then a DRS ecould 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 othex
conditiens. The latier cutweighed the advantage given by the
former.
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