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FOREWORD

This specification contains the minimum‘ performance requir'ements.additional to MP1‘ 1323

to be met by radio units used with eommercialtmnked networks operating in Band -HI, sub~

bands 1 and 2. A companion specification, MPT 1347, contains the additional minimum

performance requirements to be met by network fixed equipment. Together these common

specifications are intended to allow a- user to migrate from one tmnlred radio network to

another without having to change radio equipment.

it should be noted that some aspects of the specification remain relatively unproven

operationally. All reasonable efforts havebeen made to ensure accuracy, but it may prove

necessary to amend some sections in the light of practical experience. An example is the

way that the radio u‘ni.t. caters for time-shared" and discontinuous control channels;

Inteligtugl Propgrty. Right;

Firms ‘intending to manufacture equipment which complies with the specification should be

aware that certain features of the specification 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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1. SCOPE

1.1 This specification covers the minimum performance requirements for radio
units used with commercial trunked networks operating in Band III, sub—bands l and 2. It
covers:

signalling requirements based upon the standard MP1‘ 1327.

MPT 1343 is designed to be read in association wiih MPT 132?.

radio frequency requirements, where they are additional to those in
MP1‘ 1323.

user interface requirements, where advantages are to be gained from
standardisation.

The specification includes two types of requirement:

those that are mandatory in all -radio units.

those that are optional in a radio unit, but shall be implemented in a standard
manner.
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2. ASSOCIATED DOCUMENTS,

MPT 1.317 (1981)

MPT 1318 {$1986}

MPT I323 (1937)

MP1‘ 1327 (I988)

MPT 1331 (1987)

MP1‘ 1347 (1988)

MPT 1352 (1991)

Code of practice for the transmission of digital infonnation over land

mobile radio systems.

Engineering memorandum: Trunkod systems in the land rnobiie
service.

Angle modulated -radio equipment for use at base and mobile stations
in the private mobile radio" service operating in the frequency band
174-225 MHz.

A signalling standard for tmnl-zed private land mobile radio systems.

Code of practice for radio site engineering,

Radio interface specification for commercial rrunked networks

operating in Band BI sub-bands 1 and 2.

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

commercial trunked networks operating in Band III sub-bands 1 and 2.
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GEWERAL

Def‘ ‘

Section numbers appearing between 1! 23 delimiters in this specification. ’refer to section
numbers within MPT 1327.

Words appearing between asterisks in this section are defined terms.

 :The condition obtained by the successfut completion of the ‘control channel

acquisition procedure* for a control channel which allows a radio unit to‘ transmit on that
channel.

Agqujsitign Authgrig_n'9_r_t Data: *Network personalisation* data which enables the *radio
unit* to determine by examination of the relevant sub—.fields within a *system identity code?“
received on a *control channeh‘ whether the *radio unit* is authorised to access on that
*control channel*.

Active on a Channel: A *radio unit"‘ is *active on a cliannel* when, on that channel, it is
enabled to respond to *messages* addressed to it, or is transmitting, or is in transition
between the two states.

Note: a "'radio tmit* becomes active on an assigned ‘*traffic channel* as soon as it can
receive on that channel, whereas, on a *control channel* it shall not become active

until it has received a codeword containing an appropriate ‘system identity code*.

Address: A 20-bit number by which ‘a unit or group of units is known within a *system*.

The *address* comprises two *fieids*; a 7-bit *prefix* and a 13~bi't *ident*.

Aggrgs Qgdeword: A 64-bit codeword, conforming to the requirements of MPT 1327,

where the first bit is set to ’l’. An *-address cotieword* is always the first codeword in any

*message*, and defines the nature of the *message"‘.

Available for Customisation: If the *trunlcing system controil_er* implements such a

customised function, then if the *radio unit* implements flue function it shall respond in the

manner specified by the network operator of that ‘trunking system controller“. Such

functions will not modify existing standardised functions. If the radio unit does not

understand the customised function in the context of a *system* it is currently using, then

it shall ingnore that function. The *radio unit” shall not infringe any of-the requirements of
section 5 of MPT 1327.

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

controliefl‘ at any one site.

gall: A complete information exchange between two or more *parties"‘ which inciudes one

or more *transactions* and may include direct user-to-user communication on a *traffit:
channe1*.
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 :The unit, or group of units, which a “ca'l_li:ng,unit* identifies as the

desired recipienfls) of a *c'a1l"‘. The *called unit (or-.gr'oup)* retains this designation for the

duration of the *call* and this convention is used in messages relating to that particular *c'a3l*
irrespective of the origin of such *messages*.

galling flnit: A "radio unit* or *line u_ni't* which requests a "‘call*. The *calling unit*

this designation for the duration ‘of a "'call* and this convention is used in -*messages*

relating to that particular "fcall* irrespective of the origins of such "-‘messages*'.

 :-A *cai1‘.'“where the values of the *prefi.xes* in the calling "and called

*addresses* are the same. ~*Cornmon prefix calls* use ‘short addressi'ng* procedures.

 : A procedure employed by the *radio unit* to facilitate the selection of an

appropriate *control_ ?c_hanne1"‘ to-al1_ow a *session* with a *system* to be initiated or
continued. The *confirrnation* process consists of applying prescribed tests to the signal
content of the received *forward channel‘:

Qgntrol Category.._: A designation given to-the *radio unit* during *_networlc 'person.alisation*
which governs that-unit’s right of access to *control channels* radiated by that *network*.
A *radio unit* shall only access a "‘control channel* when the value of the LAB field in the

*system identity code* indicates -that the unit's *control categor-y* is-pennitted to use that
channel.

Control gihannel: A ‘forward channel* and *return channel* being used for the transmission
of *messages* conforming ‘to MPT. 1327 with the primary purpose ofenabling the *trunking

system controller* to control *radio units*.

Control gzhannel Acquisition Prgurez A procedure employed by the *radio unit* to select
an appropriate *co_ntr'ol channel* to allow a *session* with a *system* to be initiated or

continued. The procedure consists of *hunting* for candidate ‘control channels* which are

submitted to *confi-rmation* tests to determine if *acquisition* is permitted. *1-lunting*

continues until such time as a successful *acquisition* is confirmed.

Em cggwor : A 64-bit codeword, conforming to the requirements of MPT 1327, where
the first bit is set -to ‘O’. *Data codeword?‘ are concatenated to an ‘address codeword* and

supplement the infomiation in the *address codeword*.

 : A transmitted codeword shall be considered *clecodabIe* if, after receipt, and

after error correction (see Section 11.3.2.3) has been applied, a valid codeword from the -
854,48) code defined in section 3.2.3 of MPT 1327 is formed.

 : A procedure whereby a ?"party* may request that future *calls°" to a particular
called “‘address* be directed to an alternative destination.

A *registration* achieved by means of an RQR message.

Extended Agidressing: A method which allows called '*party°" details to be conyeyed to the

*tmnking system controller“ when the *call* details cannot be accommodated in a single

3-2
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‘address .codeword*. These called-party details may be an *address* ‘or addressing
information in a different form (eg PSTN dialling digits).

Fali-back Mode: A customised form of operation which may be used by a *network*
suffering equipment malfunction.

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

Fi;_e_x_l Radio unit: A *radio unit* used with its antenna at a fixed location.

Fgrsgard Channel: A radio bearer where the direction of transmission is from the *trunking

system controller" to the ‘radio units‘.

Fry Format Data: Data within a codeword which, in this specification, is constrained only

by its position and length.

gateway: A *special ident* which is used to identify a "‘mcssage* relating to a ‘call or

transact.ion* to or from a communications service outside the *system* (eg the PSTN). For

the purpose of this. specification 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 addrcsses*.

 : A *ca1i"‘ in which a *group address* is specified as the called *party* and,
accordingly, provides a means of communication between more than two units. The calling

*party* in a *group call* may opt for a conversational mode, where all *paru'es* are able

to speak, or for an announcement mode where only the caller may speak.

I-lead Message: Single transmission of an MPTl327 HEAD *address codeword* and its

appended *data codewor_ds*.

Hunting: A procedure employed by the ‘radio unit* to facilitate the selection of an

appropriate *eontrol channe1"‘ to allow a *scssi<'>n* with a *system* to be initiated or

continued. The *hunting* process consists of systematic sampling of the *forward chan'ne1*

frequencies by the *radio unit* until it-selects and "‘cont'mns* one of the *forward channels‘:

which together with its paired *return channel* is an appropriate ‘control channel*.

Hunting ggquence: A procedure employed by the ‘radio unit* during *hunting* which

consists of one or more *hunti.ng stages*. There are five described *hunting sequences*:

(a) "Resuming a. control channel sequence"

(b) "Single channel hunt sequence"

(c) “Preferential hunt sequence“

(d) "Normal hunt sequence“

(e) "Comprehensive hunt sequence"

3-3
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A *hunting sequence*isfcomp1et_edV.when.Vall *hunting*stages* appropriate to that *hunting«
sequence“ have been completed or, prior to this, it‘! a successful *control channel*
*confirmation* is achieved.

 :A procedure employed by the *radio unit‘ -during *huntin'g* which consists

of sampling all channel numbers applicable to the type of *hunting sequence* in progress at
a particular acquisition threshold‘ level. A *h_unting stage?‘ is completed when all channel

numbers applicable have been sampled and *confirmatio'_n* attemptedvon any candidate

*control channels* located or may be completed ‘prior to this if a successful *'control
channel* *confirrnation*' is achieved. ‘

Ldgnt: A 13-bit number used for identificatiompurposes. Values of *ident* between 1 and
8100 inclusive are assigned to individual units or groups (see section 8.2), in which case they

are associated" with a *prefix* to form a 20‘~bit address. Values of *ident* above 8100 are

designated *spec'ial idents* and these are not associated with any particular *prefix*, nor is

the *ident* value 0 (DUMZMYI). »

Idle State: A *-radio unit*- is in the *idle state* on a *system‘* when iris *active on a

channel"‘, is receiving on an appropriate *control channel* from the *system*, is not
currently within a. *message* exchange and has no current, *message* transfer requirement.

Implicit Registration: A *registration* achieved by means other than an RQR message and
associated Acknowledgement message from the *network?"‘.

Include: A procedure whereby *parties* may be introduced into a *call*' in progress at the

request of an existing *party* to the *call*.

Individual Address: 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"' provided that at least one is assigned to. each
unit.

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

Interpref’; Call: A *call* where the values of the *prefixes* in the calling and called

*addresses* are different. *Interprefix cal1s* require *extended addressing“ procedures.

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 Unit (LU): A user station which is allocated an ‘individual address* and is directly

connected to a *trunking system controller* via a medium other than that part of the radio

spectrum to which this specification applies.

Mandatog: The *radio unit* shall implement the functionvor facility,

Massage: A single contiguous data transmission which consists of a codeword

3~4
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synchronisation sequence, an ‘address codeword‘ and (optionally) one or more *data
codewords“ -conforming to MP1‘ 1327.

 : Interconnected **systems"‘.

Network gergnalisatig‘n: A procedure undertaken when a subscription to *networlc* is taken

out by a user whereby that user's *radio units'’‘ are implanted with data to enable it to
function-correctly on that *network*. *Radlo units* which are required to access more than

one *networlc‘* shall be personalised for each *networl_<* to be accessed.

Eon-degicatgz A procedure which may be adopted by a ‘trunking system controller“

whereby channels used by the *system* may be flexibly allocated as *control channels* or

‘'‘traffic channels“ depending on the traffic load on the “systcm*. When this procedure is

employed, the current *control channel* would normally be allocated as a *traffic channel*

when all other chahnels are in use for traffic and the *control channel* facility restored when

possible, eg by allocating the next *traffic channel* to become free as a new *control
channel*. '

Non-prescribed data: Any data traffic which does not conform to the data protocols defined
in MPT 1327.

Normal Omrgtign Mg; 1 The operation mode of a *radio unit* or °-‘control ohannel* which
is not in the *fall-back mode*1

Normal Regstration Mode: A *control channel* mode in which the *nctworlr* will accept

and ‘maintain *registration* requests.

Normal Registration Record: A *regishation* record which has an indication that the

"‘network“‘ is maintaining the *registration* record.

Null Registration Record: A °“registrarion* record which includes a NULL indicator together
with the AREA code.

Barty: 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.

Persgngl_jty_: The totality of *network personalisation* data entered into the *radio uni t*.

Eagle ragig unit: A portable radio unit is distinguished from any other radio unit by the

following criteria:—

~ the equipment covered is intended to be used only with an integral antenna, which

may be detachable. When this equipment is used with a non-integral antenna it ceases

to be defined as a portable radio unit for the purpose of this specification;

the maximum effective radiated power shall not exceed 5 watts;
the equipment shall be powered by a self contained battery unit.

3-5
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Egg: The '7 most. significant bits of an *address*. Normally units -within at/fleet will be
allocated the same ""p'tefix“' since *ca1ls* units and groups with the same -*prefix*
can be made without the use of *extended addressing* procedures. A “'prefix* is only
relevant to ‘individual addresses“ and *group addresses’-.

grime gggisfltign Record: The most recently" created "‘registration* record held by the .
*radio’ unit*. Note that the *prime‘registration. record"‘ does not include timing information.

gacfioflrgg (RU): A mobile or other user station contacting a *system* by normal. iand
mobile radio in accordance with the specification.

 :The method by which a *radio unit* transmits an unsolicited

*message* to the *trunking system oontro11er* on a *control channel*. The method requires
that a ""radio unit* repeats a random access *message* if a response "‘message“ is not
received within a designated waiting time. Further repeats are required, in the absence of

an appropriate acknowiedgement, until a _
designated number of repeats is reached. In this specification a *random access attempfl‘
covers the period from initiation of the *transaction* to the receipt of an appropriate

acknowledgement or the expiry of a timeout.

Rgggnlg Memggg: A storage facility within the *radio unit* which contains ‘network
personalisatiom‘ data. The contents of the *read—only memory’'‘ cannot be modified or added

to by the action of the *radio unit* or its user. It is intended that the contents of *read-only

memory* are placed there only during *network personalisatiorfi‘ by a suitably authorised

agent (normally a service provider).

Read/Write Memory: a storage facility within the *radio unit* the contents of which may be

modified by the ‘*radio unit*.

Bad}; for Cornrmmimtion Qontrol (RFCC): A device or system to inform a unit of the user’s

readiness to communicate (see section 8.3).

Registmtion: A procedure which confirms that a *radio unit* is in a “‘session* on a

*system*. The *registration* procedures may be initiated by a demand from the *tnmking

system controller‘; or at the initiative of the *radio univ‘, depending on the circumstances

of the registration.

Rmugggtg Unit (or group): A unit, or group of units, which takes part in a *transaction*

by the *trunking system controller“ or another *party*.

 ; A *radio unit* or *line unit* which initiates a *transaction* with the

*trunking system controiier‘ or another *party*, via the *trunking system controller’.

 : Codewords and *fields* which are designated as “‘reserved* in MP1“ 1327 are

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

conveyance of information. *Reserved fie1ds* must be set to the defauit value specified in
M171“ 1327.
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Retgm g;1_m__n’gt: A radio bearer where the direction of transmission is from fradio units* to
the *trunking system eontrollerfi »

Segment: For a known *transaetion*, the portion of the *'I’-message‘ contained in a *1-IEAD

message*.

fielected Network: The *network* which the user of the *radio unit‘ has selected for the

time being and which is the only *network* that the *radio unit* may attempt to access until

such time as the user designates a new *se1ected network?*. where the *radio unit* does not

allow the user to select from a choice of ‘networks’ then only one "network* shall be
available to that *radio unit* for access and this *uetwork* shall be, per se, the ‘selected
network*.

Essimz A "‘session* is a period of operation associated with one "‘system*. A *session* on

a *system* starts when a ‘radio uni?‘ beocrnes- *at':tive on a control channel‘ of that

"‘system*, either after switch on or‘ after being ‘active on a control channcI* of a different

*system*. A *session* ends either when the *radio unit* is switched off or when it starts
its next "session *.

Short Addressing: The method used when the *parties* to a ’'‘call* can he compietely
specified by a single *prefix* and two *idents-*. This form of addressing minimises the

signalling required.

Short Data: A procedure which allows a data *'message* to be exchanged between *parties*
or between *parties* and the ‘trunking system controller*. This procedure does not support

*messages* which include more than four *data codewords-*.

Shgrt~Form P§TN Destination: A calied PSTN ‘party"‘ previously agreed between the system

operator and the user of the *calling un.it* which can be specified by a *speciai ident* rather
than the full stream of dialling digits representing the directory number.

Single fiegment Transactign (§$§f): Short data *tran.saction* requiring only one *segment*.

$233: Codewords and *fields’‘‘ which are designated *spare* are available for free use by

*systems* (ie *system* customisation) provided that the conditions of MPT 1327 are not

infringed. The use of "‘spare"‘ codewords and *fields*- may vary from -*system* to "‘system*.

§1&ial Idem: An *ident* with a value greater than 8100. These "‘idents* are used for a

variety of special purposes. Some of these are specified in MP’? 1327, others may be
nominated by system operators. ‘Special idents"‘ are not associated with a "‘prefix* to form
an *address*.

 :A '‘‘call* as a result of the receipt of a GTC ’~‘rnessage* with the ‘D’ *fie1d* set
to ‘O’. The audio is not muted.

gtandard Data: The procedure by which information exchange takes place using the data
protocol defined in section 17 of MPT 1327. .
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ARRIS GROUP, INC., IPR2015-00635, Ex. 1036, p. 17 of 214



Any optional feature for which the implementationhas been standardised
‘in MPT 1327. Any unit implementing such an-option shall implement it at least in the

specifiedi standardised manner. Units and *systems* snail not infringe any of the
standardised formats in MP1‘ 1327 when implementing customised -features.

fimtflz The totality of equipment required to provide the communication facilities at one
location-, associated with one or more *system identity codes‘: *Systems* may be combined

to form larger communications facilities.

 :A 15-bit number which identifies a *system*. This code is radiated

on each *forward control ohanne1* within the *system* ‘(in the SYS *fielri*).

 : totality of *free-format data* which is intended to be conveyed in a *short data*
'*transaction*.

 :A *contro1channel* mode in which the *network* will accept
but may not maintain *registration*‘ requests. The *radio unit* may be required to re-

register when the *normal registration mode* is resumed.

Temmig Rggiggtion Rflrd: A *rcgistration'* record which has an indication that the
*network* may -not be: maintaining -the *registration* record.

 :A *registration* record held by the ‘radio unit‘: that has been

displaced from the *prime registration record"‘. The record has a timer TD associated with
it.

 :A “forward channel* and *return channel* being used primarily for user
communications.

 : A complete information exchange consisting of one or more *messages“‘

between a "‘party“‘ and the *trunl<ing system controller-"‘, or another "‘party"‘, via the

"‘trunking system controller*.

Trunking gystem gggntgoller (TSC): The central control intelligence necessary to enable the
trunking system to functionlaccording to MPT 1327. The *trunking system controller“ may
control one or more *basc stations*.

flnggfinfi Rgistratign Rggrgz A *registration* record which has no indication that the

*network* may or may not be maintaining the *registration* record.

 :The AREA subfield of the received *system identity code* (SYS) used

to verify a *control channel.*.

Vgrifieg 511. fig: The S11, field of the *system identity code* (SYS) received and verified

by a ‘radio unit* from the *control channel* on which that ‘radio unit* was most recently
*active*.
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3.2 Test Conditigg

Unless otherwise specified, the *radio unit* shall meet the requirements of this specification
under extreme test conditions, as defined in MPT 1323 section 2.4

3.3 General Rgguirements

The “‘radio unit* shail not operate duplex.

The facility to switch from one *network“‘ to another is a *standard option*.

If implemented, it is *mandatory* that *network* switching shall be under control of the

user. Autonomous switching between *networks* by the *radio unit* shall not be permitted.

It shall be possible "to tmnsfer, between *ne(work(s)* in a *radio unit* by changing the

*personality* (see section 6).

§ .

E» 2,3

E
g
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5.1.3 Fmugncy Tolerance

The centre frequency of the response of the radio receiver shall be within 1.5 kHz of the
nominal receive frequency except during channel switching.

This tolerance includes crystal ageing and shall be maintained under both normal and extreme

temperature conditions, as defined in MP1’ 1.323 sections 2 and 3, for a period of at least one

year, without readjustment.

5.2 lgmgxigglatign Qharacterigticg

5.2.1 Spich Kgignals

The speech demodulator shall have a phase demodulation response characteristic. The

permitted departure from the phase demodulation response amplitude characteristic over the

audio frequency range 300 Hz to 2.55 kHz shall be :3 dB, ie the total audio output power

shall fit totally within the mask of figure 5.1. The radio unit shall be deemed to have passed

this requirement if it meets the permitted departure either at the electrical connections to the

loudspeaker (with a suitable resistive load if the loudspeaker is disconnected), or acoustically.

l i
//////////////////f////

Amplitude relative T

to optimum phase 6 dB
demodulator response I

/////////////////////H
/
I

1000 2550

Input Frequency Hz

5.2.2 Data Signals

Received standard data signals have a fast frequency shift keying (FFSK) characteristic.

Standard data modulation follows the requirements of MP’? 1323, that is phase continuous

I200 baud FFSK, with 1800 Hz representing binary ‘O’ and 1200 Hz representing binary ’ 1’.

Units shall meet the error performance requirements of Appendix A of this specification.

Note: The received peak deviation of standard data does not exceed 12.0 kHz and is not

less than ii .0 kHz. For non-prescribed data, thepeak frequency deviation does not
exceed _-_i-_2.5 kl-Iz.

5-2
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5. RECEIVER PARAIVIETERS

The requirements of -this section shall be met under normal test conditions, as defined in
MPT 1323 section 2.13-, unless. otherwise specified.

5.1 Fr en P ' "tersr

This section contains the frequency parameters for radio units operating in Band III sub-bands
l and 2.

All radio units shall operate on any of the channels in the frequency range to which they are

directed by network messages and shall examine and if necessary; operate on that (channel,

in that range, in accordance with the procedures specified in Section 9. If directed by

network messages: to any-channel outside this ‘range, radio‘ un-its shall not comply with the
‘messages and shallremain on the channel‘ from which themessage was sent».

5.1.1 Channel gpacing and Designations for Sub—band 1

The channel spacing shall be 12.5 kHz. The channel designations shall be as follows:

Channel Number CH-AN field binary Radio Unit

representation of Receive Frequency
channel number

1 ’ 176.5000 MHz

53 1000000001 177.2125 MHz

550 11111-10111 183.4875 MHz

The radio equipment shall receive over channels 58 to 560 077.2125 MHz to 183.4875
MHz) inclusively.

5.1.2 Qhannel spacing and designations for Sub-band 2

The channel spacing shall be 12.5 kHz. The channel designations shall be as follows:

Channel Number CHAN field binary Radio Unit

representation of Receive Frequency
channel number

1 200.5000 MHZ

58 0000000001 201.2125 MHZ

560 0111110111 207.4875 MHZ

The radio equipment shall receive over channels 58 to 560 63.01.2125 MHz to 207.4875

MI-Iz) inclnsively. .
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4.2.3.2 m3a1L'k£xiati.<2n

For standard data modulation.

Angie.modulatio'n': Nominal 1.5 kHz 3325.0 Hz

Extreme 1.5 kHz -3500 Hz

4.3 Pg"rfonnanee rgeters

Radio" units shall meet the requirements of MPT 1323.
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4.1 .3 Fre_quency Toletgagg

The carrier frequency of a_ signal transmitted by a radio unit shall be within 1.5 kHz of the
nominal transmit frequency.

This tolerance includes crystal ageing and shall be maintained under both normal and extreme

temperature conditions, as defined in MP1‘ 1323 sections 2 and 3, for a period of at least one
year, without re-adjustment.

4.2 lvlodulfion Characteristics

4.2.1 General

The peak permissible frequency deviation shall not exceed $2.5 kHz.

4.2.2  1 Modulation

Speech transmissions shall employ a phase modulation characteristic.

4.2.3 Data Mgfiulation

4.2.3.1 Data Mmulation Method

Standard data modulation shall be by subcarrier modulation employing phase continuous fast
frequency shift keying (FFSK) to a frequency modulation characteristic. Speech shall be
muted by at least 35 dB (measured at the transmitter output) during transmission of standard

data. The parameters of the modulation shall be as follows:

Bit rate 1200 bit}:

Modulation rate 1200 baud

Binary ‘O’ 1800Hz

Binary '1’ 1200H.z

Amplitude difference < 15:13

During the transmission of call maintenance messages (pressel-on, periodic and pressel-off).

speech shall be muted as follows:

(a) During all maintenance messages, speech shall be muted by at least 35dB from

the start of the preamble to the end of the hang-over bit.

(b) For the periodic and pressel-off messages, the muting of speech shall not

commence more than 20ms before the start of the preamble.

(c) For the periodic and pressel-on messages, the muting shall be removed no

later than 10ms after the end of the hang—over bit.

The method for modulating non-standard data is not prescribed in this specification.

4-2
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4-. TRANSMI'l'I‘ER PARAMETERS

4.1 FEuency zgggmeters

This section contains the frequency parameters for radio units operating in Band III sub-bands
I and 2.

All radio units shall operate on any of the channels in thefrequency range to which they are

directed by network messages and shall examine and if necessary,operate on that channel,

in that range, in accordance with the procedures specified in Section 9. If directed by
network messages to any channel outside this range, radio units ‘shall not comply with. the

messages and shall remain on the channel from which the message was sent.

4.1.1 annel cin dl) i nation 1’ r and 1

The channel spacing shail be 12.5 kHz. The channel designations shall be as follows:

Channel Number CHAN field binary Radio Unit

representation of Transmit Frequency

channel number
1 184.5000 MHZ

58 1000000001 185.2125 MHz

560 1111110111 191.4875 MHz

The radio unit equipment shall operate over channels 58 to 560 (185.2125 MHz to 191.4875

MHz) inclusively. Transmission outside this frequency range is not permitted.

4.1.2 Channel acin s and Desi: nation for Sub-band 2

The channel spacing shall be 12.5 kHz. The channel designations shall be as follows:

Channel Number Cl-IAN field binary Radio Unit

representation of Transmit Frequency
channel number

1 192.5000 MHz

58 0000000001 193.2125 MHz

560 0111110111 199.4875 MHZ

The radio unit equipment shall operate over channels 58 to 560 093.2125 MHz to 199.4875

MHz) inclusively. Transmission outside this frequency range is not permitted. ~

4~l

ARRIS GROUP, INC., |PR2015-00635, Ex. 1036, p. 24 of 214



5.3 Muting

The audio (other than confidence indications) normally heard by the user shali be muted

when one of the following conditions is met:

(a) If the radio unit is not active on a tmffic channei.

(b) If 3. call is set up as a result of the receipt of a GTC message (see MP1‘ .1327

section 5.4) with {he ‘D’ bit. set to ‘I’ (is the call is a nun-prescribed data
cail).

If a cail is set up as a result of the receipt of 2: GT1‘ message (is the call is a

standard data call, see MPT E327 section 5.7-.3).

5 .4 fgrfionnance Parametgrs

Radio units shall meet the requirements of MPT 1323.
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6. STORAGE REQUIREMENTS

6-1

This section. tabulates data and parameters which radio units are required to store, either

tempoi'ari.ly or long-term, in order to carry out functions defined in this specification.

The stored data and parameters may be gleaned by" the radio unit from a number of sources:

- by network personalisation; examples of such data are the radio unit's
individual address and operating parameters which define the required mode

of 0P¢1’ation;

data implantedinto the unit by the manufacturer; this method is specific to the

radio unit security number (see section 7);

data -gleaned from operation on the selected network; examples of such. data
are- the records of registrations following a registration attemptby the radio

unit on an acquired control channel, or data obtained from BCAST messages
received from the selected network.

This section is a compilation of the stipulations expressed in other areas of this specification

or in MP1‘ 1327 and reference to. these should be made for a precise definition of storage
requirements.

Radio units which provide the facility for the user to switch between selectednetworks shall

maintain sufficient storage for the requirements herein to be met for each -network, save that

stored data which is not required to be preserved after a change of selected network may be
accommodated in common storage areas which may be sufficicnt for only one network.

The requirement on radio units to store data depends upon the facility for which the data is

required. For facilities which are mandatory in this specification, the storage of necessary
data is also mandatory and all radio units shall provide storage for data identified as

mandatory. For facilities which are optional but must be carried out in a prescribed manner,

the storage of applicable data .is mandatory only for radio units which employ the option.

Storage of such data is regarded as a standard option. Some facilities are optional and are
not fully prescribed. Radio units which employ such options, may choose to follow the

procedure identified in this section for the storage of applicable data. Such storage is

regarded as optional.

Where parameters relate to a requirement for the radio unit to measure elapsed time (the

parameters ‘T-), the radio unit shall be capable of implementing such measurements to a
tolerance of :tlO%.

6.2 Tyfi of Memory

The storage requirements summarised in this section include a stipulation of the type of
memory applicable to each item of data. In sortie cases variation is allowed, and this has

61

ARRIS GROUP, INC., |PR2015-00635, Ex. 1036, p. 26 of 214



been indicated. Four categories of memory are designated:

Type A -» Read only memory which may be set by an extemal‘ ageneybut not by theactiou
of the radio unit. The medium of this storage must be such that thedata may bereset by an
external agency as required to accommodate changes in network subscription details

(including changes in network allegiances).

.

Type B - Rbmd/Write memory which shall be protected from the effects of switching off the .,
radio unit for a period of at least 120 hours or disconnecting the external source of supply

to the radio unit for-a maximum period o'f-5 seconds, ltis permissible for data to be held in
unprotected memory whilst operational and-transfened to protected mejmory on power down
or equivalent. The radio unit shall discard ‘any data held in proteotsedr memory unless its
validity is reasonably assured.

Type C - Read/Write memory the.co‘nt_ents oi‘ which may be discarded at some time between
switching off the radio unit and being made ready for service after being switched on

subsequently.

Type D - Read only memory, protected by the security measures specified in Section 7.

6.3 Summagp of Storage Reguiremgnts

The radio unit storage requirements‘-are summarised -in Table 6.1. The columns of this table
contains the following information-:

Column 1 -- a serial item number which has no relevance other than allowing‘ ease of
reference to itemsin the tabulation.

Column 2,— a brief description of the data required to be stored. For a more precise

definition of the data, reference should be made to the area of the specification indicated in
Column 8.

Column 3 - the storage category to be used. Type A, B, C or D.

Column 4 - the data item size in bits where this is specified. If not specified, the range of

values to be-accommodated and granulation, where appropriate, are given. FLAG indicates

that one of two possible states must be recorded. Where a range of values and, where

appropriate, a granulation are stated these shall be accommodated by the radio unit in its

storage allocation. Where the size of the parameter is stated (eg '13 bits), this is "provided

for information only and not intended as a limitation on the form in which the radio unit
stores the date. \

Column 5 - the number of individual records which shall be accommodated. In some cases

the number given is indicated as a maximum or minimum value.

Column 6 — the source of the data. NP indicates network personalisation data. Manufacturer

indicates data implanted into the unit by the manufacturer. Operation indicates data gleaned

from operation on the selected network.

6-2
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Column 7' - whether the storage requirement is: mandatory (M), a‘ standard option (30),
optional (0), mandatory for units implementing the keypad scheme in section 8.2 (MK) or
an option for units implementing the keypad scheme (OK).

Column 8 — comments for clarification.

Column 9 - the area in MPT 1343 or !!MPT 1327?! where the requirement is defined.
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7. SECURITY

The radio unit shall meet the following requirements:

1.

7.

Each radio unit shall. have a unique 38 bit security number (which may be stored

encoded) which will be programmed only by the radio unit manufacturer. The radio

unit manufacturer shall take reasonable steps to ensure that:

(a) the method of programming the security number is known only to that
manufacturer,

(b) any modification to the security number other than by that manufacturer shall
disable the radio unit.

The radio unit shall be designed such that removal of the device (or any of the

devices) containing the security number is highly likely to cause irreparable damage
to the radio unit andlor the device(s) (eg encasing a PROM containing the security

number and the immediate surrounding area in epoxy resin).

Removal of any device containing the security number or part of the security number
shall disable the radio unit.

The radio unit shall not contain the method by which the 8 check bits defined below
are calculated.

’I’he_s'ecurity number (excluding the check bits, see below) of the radio unit shall be

marked visibly and permanently on a part of the radio unit which is inseparable

without damage from the device containing the security number. It is preferable that

this number is visible with a minimum of dismantling of the radio unit, eg by

removing 2 screws or equivalent.

It is recommended that a check is made on the validity of the security number within

the radio unit, using a different set of check bits to the 8 check bits defined below.
and that the radio unit shall be disabled if the check bits differ.

The format of the security number is as follows:

Manufacturer's Model serial. number check bits
code . for this model

8 bits 4 bits 18 bits 8 bits

Note: The security number need not be stored -in this format in the radio unit.

8. when requested by the TSC (see section 11.152 and also section 15.2 of MPT

1327), the radio unit shall send the security number data to the TSC using the SAMIS

message (see MPT 1327 sections 15 and 5.6.l.2.2). The parameter fields of the

7-1
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SAMIS message are constructed as follows:

paammtcans .1 (20 bits) pamu1a9:ens- 2 as bits)

Hanu£a<:tur.ez:'s Model check bits : Serial number
Code “for this model .

8 bits 4 bits 8 bits 18 bits

Manufacturer's code: An 8- hit number (0 to 255.), one or more ofwhich is issued to

each radio unit manufacturer by the Radiocommunications

Agency(RA).

A 4 hit number (0 to 15) which is unique to a radio unit type
for a given manufacturer's eode, The model number is

allocated by the manufacturer as and when -new radio unit

models are to be type approved. In the event of a radio unit

manufacturer producing more than 16 type approved models,

the manufacturer may apply for an additional manufacturer's
code.

Serial number (for The serial number of the radio unit of a given model.
this model): This number is allocated by the manufacturer, and would

normally run from 1 up towards 262143. Where this capacity

is exceeded, the radio unit manufacturer may allocate an

additional model number to radio units of the same type

approval type. .

The aigorithm for calculating the check bits is based on the

data contained in the other fields above. The algorithm used

in the UK is available from the Radiocommunications Agency

to manufacturers and network operators. If the check bits are

incorrect in a radio unit, a network may refuse access to that

radio unit. The algorithm shall not be present in the radio unit.

The security number shall be marked on the radio unit in the following form:

xxxlyy/zzzzzz where xxx is the manufacturer's code,

yy is the model, and
zzzzzz is the serial number.

eg 019/09/000129

||I
| | l—————— Serial number 129

| l—————————— Model type 9
|j———-———- Manufacturer number I9

10. Information about the check bits shall not be visible.
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Manufacturers codes and the security algorithm can be obtained by writing to the
following address:

Radiocommunications Agency

Mobile Technology Section 3

Room 514, Waterloo Bridge House
Waterioo Road

London SE1 SUA
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8. MAN~MACHZlNE nsrnnrscn

8.1 Qgnfidengg l3dic_gtign§_

8.1. 1 lmctinu

The user is an important element in any communications network since his behaviour can

contribute to the overall efficiency of network operation -and the grade of service which can
be offered to users. Experience with telecommunications systems has Shown that the

provision of appropriate indications to the user of any call or transaction using the network

to which he is a party can help to regulate user behaviour in ways which benefit system

efficiency. Indications of this type, often referred to as confidence indications, also benefit
the user and should improve user satisfactionlevels.

This section of the Specification seeks to promote an acceptable and appropriate regime of

user confidence by ensuring that users will experience asimilar set of confidence indications,
especially the audible indications, no matter what manufacture of radio unit is used.

It is recognised that manufacturers of radio units will wish to exercise design independence

in their products and, accordingly, the requirements of this section of the Specification have
been kept reasonably flexible in that, though the cadences are defined for ease of recognition,

the audible quality of the tones is not specified. Similarly the visual indications have not

been specified and these may be, for example, steady or flashing illuminated legends,

coloured lamps or legends displayed on alpha-numeric displays, thus giving a large freedom

of choice. Manuf‘actu.rers are recommended, in the case of equipment which is designed to

be mounted in vehicles, to pay due regard to the requirements of the Highway Code and

Road Safety considerations in general. In such equipment audible signals are often to be
preferred to visual indications. Manufacturers should also bear in mind that, where visual

indications are employed that may occur during speech calls, they should be easily visible
to the user at all times during normal call operations.

The designer of each radio unit is free to design radio units to either accept or reject

incoming signalling for a new call, while the mobile is waiting for its own call to be set. up.

However if the radio unit accepts signalling for the new incoming call, it shall suspend the

confidence indications associated with its own call, replacing them with indications for the
new call.

When the new call is complete the suspended confidence indications shall be resumed,

providing that the call waiting timer for its own call has not expired.

8.1.2 Basic Requirements

Each individual confidence indication is described in the following terms:

- Concerned Party (either CALLING or CALLED)

- Conditions to Initiate
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- Conditions to Cancel

- Provision Mandatory or a Standard. Option

Figure’ 8.1 details each indication in summary form. A more detailed description of the
indications is given in the following section.

Designers of -radio units should note that the use of additional ‘indications is ,not-prohibited.
However any such additional indications. shall be implemented "so as to be consistent with
those detailed in this section.

The indications are not necessary if the call requires no human involvement-, for example
automatic data messages or covert emergency calls;

Note also that-an indication need, not be repeated -if further messages which initiate the

indication are received for the .t:_ransaction.

8.1.3 fljym of Qgnfidence I'1_1dications

Mobiles shall provide the following confidence indications:

(a) Call Set Up in Progress (Calling Party)

(b) Call. Set Up in Progress (Called Party)

(C) Number Unobtainable

can Fail

(e) Alert

(0 GTC sent on a control channel

(g) Transaction Confirmed

(h) Call Clear Indication

Mobiles may provide the following indications, which are recommended:

(i) No Service

(j) Call Queued

(lc) Ca].Ied Party Ringing

(1) Manual Call Diversion

Mobiles may provide the following indications which are optional:

8-'2
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(mi GTC sent on a traffic channel

The indications shall be unambiguous with the following permitted exceptions. Indications

(a) and (b) may use the same form of indication. Indications (fl and (in) may use the same

form of indication. Indications (cl) and (h) may also use the same form of indication except

in the case of a mobile equipped for Include Calls, where the Call Clear shall be distinct.
Indication (i) may be a transitory form of indication (e).

Audible indications. shall be of the form indicated in motions 8.1.3.1 to 8.1.3.11.

Cadence Timings shall be as defined with a tolerance of i 20% with the tone UN to tone
OFF ratio controlled to within :1: 20%.

The two audible tones noted in each section shall be approximately:

"Hi" - maximum frequency 1000Hz

"Lo" — minimum frequency 30OHz

The "I-Ii“ frequency shall be twice that of the "L0" frequency $100 Hz.

8.1.3.1.. No Service

The provision of any No Service indication is optional.

8.1.3.2 Call et U in Pro ress UIP

8.1.3.2.}. CSEIIP {Ceiling}

The provision of a CSUIP (Calling) indication is mandatory. the indication tells the user that

his call request is being processed. ~

CSUIP (Calling) shall commence when the calling user has completed entering the address

and call details into the unit, or on the firs: transmission of the request message (RQS, RQE,
IRQT, RQQ (not STATUS = 0 or 31 when sent with IDBNTI = TSCD).

CSUIP (Calling) is cancelled upon receipt of any of the following messages for the call:

- ACKI (QUAL = ’O‘), if the unit is equipped to

indicate Called Party Ringing.
- ACKX

~ ACKV

- ACK (QUAL = '0’)

~ ACKB (QUAL = ‘0‘)

- ACKT (QUAL = '0’)

~ ACKQ, if the unit is equipped to indicate Call
Queued

- GTC
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- AC1-_{ (QUAIL = "1’) as: a result of “User Call Set Up Abort" (sections 8.3.3.)
- Expiry of'theftimeouts TC, TW, TI 01' TI
- AHYX

The audible "Lo Tone" indication shall be:

cadence 0.8s- on 1.25 off.

The visual indication shall be cancelled as a‘ result of "User Call Set Up Abort" (section
8.3.3.) if no call request message has yet been sent by the radio unit.

8.1-.3.2.2 CSUIP Called

The provision. of a CSUIP (Called) indication is mandatory.

The indication shall be audible.

The called. unit shall indicate CSUIP (Called) to the user, when the user signals- "Called Party
Answer" (section 8.3.3.) to the unit following the receipt of AHY (CI-IECK=‘1’) for an.

incoming call.

The indication shall be cancelled upon the receipt of any of the following messages:

- GTC

- AHYX for the call

- Expiry of TA

— ACK (QUAL = ’1‘), if attempting RQX for "Cancel Called Party Answer"
(section 8.3.3.)

- ACK (QUAL = ’0') for "on-hook" RQQ for "Cancel Called Party Answer"
(section 8.3.3.)

The audible "Lo Tone" indication shall be:

cadence 0.85 on‘ 1.25 off,

8.1.3.3. Qhgglg

The provision of a Call. Queued indication is optional.

A suitably equipped calling unit shall indicate Call Queued upon receipt of an ACKQ

message as a result of a call request.

The indication shall be cancelled upon receipt of the following messages:

- ACKX

- ACKV

- ACK (QUAL = *0’)

—'ACKB (QUAL = '0')
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The ‘unit shall also give an audible "Una\iailable" indication:

~ If, when the user initiates a call, the radio unit is not receiving on an acquired
channel, and has remained without an acquired control channel for a preceding
continuous time TC.

‘ Ilf. when the user indicates a call, the radio unit is not receiving on an acquired

control channel and the time since the unit last commenced the control channel

acquisition promdurcs is less than TC, then the unit shall indicate "unavailable" if it

has stiil not acquired a control channei at a time TC after it last commenced. the

control channel acquisition procedures. '

- Expiry of the timeouts TA, TI, TI or

~ Expiry of the timeout TC.

The audible tones shall be:

System Busy : optional, if not implemented to be replaced by "Called Party

Busy“.

Audible "Lo Tone": cadence 0.45 on, 0.353 off, 0.2255 on.

0.5255 off, (ie 1.5 second cycle) - for 4 cycles.

Unavailable: Audible "Lo Tone"; cadence 1.5 sec duration.

Called Party Busy: Audible "Lo Tone"; cadence 0.3755 on 0.3755 off for 6 cycles.

The indications shall. be truncated by operation of the user "Cancel Indication" (section
8.3.3).

8.1.3.6 Number Unghtainable (NU;

The provision of a NU indication is mandatory.

The calling unit shall signal NU to the user upon receipt of ACKX (QUAL = ‘O’) in

response to a call request.

The calling unit shall also signal NU to the user when it rejects a dialled number string which

it does not recognise or cannot action. '

The audible "Lo Tone" shall be shall be a continuous tone of 5 seconds duration unless

truncated by operation of the user "Cancel Indication" (section 8.3.3).

8. 1.3.7 Call Diversion

The provision of a call diversion indication is optional. Its purpose is to invite the calling

user to initiate a new call to a different address. 'l’l1_e‘form of the indication may include the

8-6

ARRIS GROUP, INC., IPR2015-00635, Ex. 1036, p. 43 of 214



— ACKT CQUAL == ’1’) _
~ ACKI (QUAL = '0’) if the unit is equipped to indicate "Called Party Ringing
- GTC

~ Expiry of the timeouts‘-TW, T1 or T1 _
~ ACK (QUAL = '1') after attempts to cancel or abort call
— AHYX

The audible "Lo Tone" indication shall be:

cadence 0.8s on 1.25 off.

8. l 3.4. § 

The provision of a Called Party Ringing indication is optional.

A suitably equipped calling unit shall generate a Called Party ringing indication upon receipt
of ACKI (QUAL = ’0’) from the network. The unit shall cancel this indication upon receipt
of any of the following messages:

— GTC

- ACKV

- AHYX for the call

— Expiry of the timeouts TW or TI

- ACK (QUAL == ‘1‘) as a result of "Call Set Up Abort” (section 8.3.3.)
— ACKX

~ ACKT

~ ACKT (QUAL = ‘0')

— ACKB {QUAL = ‘0‘)

The audible “Lo Tone" indication shall be:

cadence 0.43 on O.2s off, 0.-its on 0.25 off, Le, 35 cycle.

Where possible this tone shall represent a typical telephone "ring" tone.

8.1.3.5. Call Fail

The provision of a Call Fail indication is mandatory. It can be signalled to both the calling

and the called party.

The audible indications are noted against each failure condition.

Message Indication

ACKX (QUAL = '1') System Busy

ACKV (QUAL -= '0’) Unavailable

ACKV (QUAL = '1') Called Party Busy
AHYX Unavailable .

ACKT Unavailable, if the unit is not equipped for call
diversion.
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new number which the calling users is invited to dial, or alternatively this number may be

stored in the mobile without being displayed to the user.

The Call Diversion indication shall be initiated by the receipt of ACKT (QUAL = ‘0').

The audible tone indication shall be "Hi-Lo—Hi": cadence 0.15 on, 0.45 off, 0.15 on, 0.43

off, 0.15 on, 0.43 off.

8.1.3.8 Call gig Indication

The provision of a call clear indication is mandatory. Cali‘ clear shall be indicated whenever

the radio unit leaves a tmffic channel, except when moving to a different traffic channel as

directed by a GTC message received on a traffic channel, or when moving to a different

channel after the radio unit has received a "Call End Request” {section 8.3.3).

Audible “Hi—Lo", cadence 0.35 of each tone.

8. l.3.9 Alert

The provision of an Alert indication is mandatory.

The indication shall be audible.

Units shall indicate Alert indication if they receive AHY (POINT = ’0’, CHECK: ’1‘) with

IDEN'I‘2=Ident (1 to 8100), INCI, IPFIXI, PSTNGI, or PABXI and if they respond by

transmitting ACKI (QUAL -= ‘O’).

The Alert Indication shall be cancelled by user "Called Party Answer", (section 8.3.3) or by

the expiry of the Called Party Alert State timeout TA, or by receipt of an appropriate AHYX
message.

The audible "Hi Tone” shall be cadence:

0.45 on, 0.23 off, 0.45 on, 25 off, ie, 35 cycle repeating.

Where possible this tone shall represent a typical telephone "alert" tone.

8.1.3.10 Transaction Confirmed

The provision of 21 Transaction Confirmed indication is mandatory.

Tmnsaction Confirmed is used primarily in non-speech calls:

—RQC

—RQT

~ RQQ (not STATUS=0 or 31 when sent with IDENTI = TSCI
- Include ~
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Theradio unit shall initiate the-Transaction Confirmed Indication: ifACK (QUAL = ’0’) is
received as a result of any of these request messages. The unit shall also initiate the
Transaction Confirmed indication if ACKB (QUAL = '0’) is received as a result ofan-RQS
message.

The audible tone indication shall be "Lo—Hi-“-: cadence 0.33 each tone.

8.1.3.11 V ' 1 - n l“ __I'

The provision of a control channel GTC indication is mandatory.

The indication shall be at least audible.

Called -radio units shall commence the GTC indication upon receipt ofGTC. However if the

radio unit has responded to the incoming AHY for that call ~with'ACKI (QUAL = '0’) (ie.
AHY was CHECK = ‘ 1') then the radio unit may optionally omit the GTC indication upon

receipt of the GTC.

Calling radio units shall commence the GTC indication upon receipt of GTC. However if the
radio unit has previously received ACKl(QUAL '=="0') for the call, then the calling radio may

optionally omit the GTC indication upon receipt of the GTC.

The GTC indication shall be implemented as a transitory indication, and its duration shall in
all circumstances be less than‘5OO ms.

The audible "Hi Tone" indication shall be 2 short "blips".

8.1.4 Nt n e fT ne ets

The radio unit may employ an optional tone set which differs from this specified tone set,

if required for specific user needs. If such a tone set is implemented it shall he as an

additional, alternative set to the one specified in this section, and its use shall be agreed by

the network operator.
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8.2 ' '1 ’ »nv‘

This section covers, the; provision of dialling facilities to users of radio units. It addresses
both the entry and display of call number information. It assumes the provision of a 12
button numericalkeypad, although radio units may employ other means ofentering numerical
inforthation. Throughout this section the terms "mandatory" and "optional" have the
following meanings:

Mandatory - Units which are equipped with a meansof manually entering numbers

for the purposes of calling other parties on the subscriber’s network or
other services shall implement the specified function.

Optionai Units which are to provide the facility described in the option shall at

least implement the option in the manner described.

This convention applies to all radio units operating on Band Ill, sub—bands l and 2
commercial systems. Units which are not equipped‘ with numerical keypads or displays but
use functionally specific control buttons need not implement algorithms for the numbering
scheme within theunit. However such units shall be identified by numbers which accord

with the principles of the call number convention to enable calls to be directed to them from
units which are fitted, with dialling. facilities.

Units which are equipped with a means of manually entering numbers for the purposes of
calling parties on the subscriber’s network or other services may, optionally and as an

alternative, employ a numbering scheme which is not consistent with the requirements of this

section provided that the alternative scheme shall only be enabled when selected by network

personalisation. Failing such selection, the radio unit shall default to the use of the scheme
described in this section, supporting» at least the mandatory requirements.

The buttons on the keypad may be arranged in thestandard C.C.I.'I'..T. recommended layout,
thus:

Figure 8.2 Keyboard Layout

Any other keyboard layout may be used if found more convenient.

Units which do not employ all 10 numeric keys need not implement the call number
convention in the manner described. '

8~1O
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All dialled strings, as written in this section, are read from left to right and are dialled.-in the

sequence in which they are read. Throughout this section all representations of dialled

suings are underlined. Where MPT 1327 addresses are referred to they are expressed in the
decimal form of PFIXIIDENT thus: 34/3456.

The primary use for the keypad is to enable the user to originate speech calls from the radio
unit. Calls may be made to other units operating on the network, to extensions on user

associated private automatic branch exchanges (PABX) and to subscribers on the public

switched telephone network (PSTN). Other services may be added as required.

Codes which commence with an asterisk. (*) or a number sign (it) provide secondary uses for
the keypad. Functions such as the modification of call requests to originate status messages,

and the implementation of other MPT 1327 facilities (data, diversion, etc), are controlled in
this manner.

Control of the radio unit‘s internal functions which affect MPT 1327 related activities also

employ similar codes.

Any facility requested by means covered in this section which is not a mandatory requirement

of Section ill need not be incorporated into such a unit. For units which have a numerical

- keypad any facility which is incorporated into the unit shall be implemented in the manner

described in this section. As an option it may be possible to bar access to any call type other
than in—tleet calls.

Other uses of the keypad are not prohibited as long as no conflict occurs with the specified

use. All dialled strings which the unit does not recognise shall result in theunit rejecting the

dialled string and signalling the rejection with a number unobtainable indication (see section
8.1).

8.2. 1 Network Numbering Structure

Each unit is allocated an individual network number (unique within the network to which the

user subscribes) which bears a fixed relationship with an MPT 1327 address. The network

number is in three parts: a number prefix, a fleet number and a unit number. Groups of

units are allocated a network group number in a similar manner. A unit may be allocated

to more than one group and thus may respond to more than one group number.

A 20 bit MPT 1327 address is divided into a prefix and an identity. The prefix is the first

'7 bits of the 20 bit address. The identity is the remaining 13 bits. Fleet organisation shall

ensure that most calls between users are made between those who share the same prefix.

The identity range is divided into blocks which are allocated to fleets by the network

operator. Each fleet user shall be allocated an adequate number of identities to allow for

reasonable expansion requirements.

The objective of the scheme is to enable a short dialled suing to be used for the more

regularly used numbers instead of the long dialled string that the direct decimal representation

of the binary prefix and identity would entail. Once this primary objective has been attained

the secondary objective of permitting access to other speech and data services completes the
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scheme. The scheme is. -expandable to allow the introduction of additional in the

In-fleet individual calls are implemented by allocating -a; starting number Q9 or- 2531
depending on fleet size)‘ to the lowest identity’*w.hich.is allocated to the fleet. The -lowest

identity (base 11)) used by the fleet‘ for individual shall be retained within each radio unit
as part of the unit’ s. fleet personality. All units in the fleet. are allocated numbers which
increment "in step with. their allocated identifies.

In-fleet group. calls. are similarly implemen'ted'by allocating a. starting number (in this case
2Q Of Edepending on fleet size) "to the lowest fleet identity. The: lowest identity (base ID)

used by the fleet for group calls shall-' be retained within-each. radio unit as part of the unit's

fleet personality.

In—'fleet.-numbering schemes are thus related to allocated identities by means of.a.n algorithm.-

PABX calls also employ an offset to. ensure that. maximum use is made of the 1327
addressing range of O to 8-I9-l when sending extension numbers. As the lowest Value Of

extension number‘ in__ a four digit numbering scheme will not be less than um, all dialled
strings are reduced" in value by 1000 before transmission. This ensures that numbers up to
8999 may be tra_nsmitted- in a single codeword

Calls require the use of the extended addressing facility when PABX extension numbers, or

routing codes plus extension numbers, have five or more digits. If 7, 8 or 0 -are used as

leading digits within the PABX network then the same network dialling strings may be

employed with the radio unit. If other leading digits are used within the PABX network then
the most reasonablechoice of leading digit from 7', 8 or 0 may be used for PABX access,

with appropriate action being taken atlhe radio. networklPABX interface point to ensure that
the correct string is offered to the PABX to ensure proper call routing.

PSTN calls are made either by using abbreviated addressing with TSC translation. or by
entering the full national number. The leading zero of the called number is redundant and
is not transmitted to the TSC. This allows all national numbers to be contained within one
-SAMIS.

8.2.2 Ehilgsgphy

8.2.2.1 Rglatignghip with Aggms

The numerical digits which are dialled by the user are translated into an MP1‘ 1327 specified.
address. This is transmitted in an address codeword with, if necessary, additional date
codewords.

Use is made of MPT 1327 flags and addresses to send relevant signalling information

het:z<eeo.r’zn..-'2d5r.\J*ni:.-z=nd.2‘d%3C as part of the call set—up procedure. Dialled string length

is an integral part of the scheme. The length of the dialled string and the leading digit

indicate the service which the calling party requires and are both used to setthe relevant
flags and addresses in the address codeword.
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ARRIS GROUP, |NC.! lPR2015-00635, Ex. 1036, p. 50 of 214



8.2.2.2 ' ' n’ ofl '

The scheme-partitionszthe identity range used by TSCs into separate blocks, each block being

associated with a fleet of users. The numbering scheme for each fleet starts atrthe partition

and uses an aigorithm to generate the called identity from -the dialled string and the fleet.base-

idem. The fleet base idem has a fixed relationship with the Fleet Individual ‘Number (FIN)

or the Fleet Group Number {FGN) respectively. The unit shall have at record of the size of

the ailocated blocks to": ensure that in—flee£ calls arenot accidentally made outside the block
waumflnmmemmxflwt

IDENTS Individual Fleet Size
flumber

2259 I 39
2201 21

(Base ID) 2200 20

2199
o

2007
2006
2005

(Base ID) 2004
———————————4

2003

{Base ID} 1932 ‘ 2991

Figure 8.3 Relationship of Unit Numbers to IDENTS showing blocks of numbers

IDENTS FGN Group Fleet Size
Number

(Base ID)

(Base ID)

Figure 8.4 Relationship of Group Numbers to IDENTS showing blocks of numbers
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8.2.2.3 Method gr D§§1]i_r;g

Pre—ori'gination dialling is used in the radiounits. The user indicates completion of entries

by the -use of the # key; When {it is necessary to modify the function of the call. set-up,
though not the destination, cal! modifiers may be dialled before‘ the called party number."
Modifiers are separated from the-calied number by use ofthe * key. See section 8.2.8".

iiser E§tr1‘iI.iarity

To make the scheme familiar to the user, the numbering scheme attempts to follow normal

UK telephony practice in the ailocation ofnumbers. Thus:

8.2.2.4

— PSTN access commences with Q and -used dialled‘ strings of 8 or more digits;

the called‘ subscriber's. full national. number is dialled,

network operator services start with a leading ; and are three digits in length,

PAB-«X operators may be obtained with a single Q

Local PABX numbering schemes, four digits, with the leading digit in the
range .1. to ".8.

PABX network numbering schemes, dialled strings to 5 to 7 digits, with

leading digits" Q, 2 and _8_,

PABX network numbering schemes, dialled strings of 8 and 9 digits, with

leading digits 1 and 3.

To accommodate the above, dialled strings for calls to radio units have the following
constraints:

the number prefix leading digit is g or ;3_ (dialled strings of 9 and 10 digits),

the fleet number leading digit is in the range ; to _§ (dialled strings of 6 and

7 digits),

the unit number leading digit is in the range 2 to _8_ (dialled strings of 2 and
3 digits).

8.2.2.5 Types of Access

The numbering scheme accommodates at least:

— Members of the same fleet - Members of other fleets

~- PABX extensions associated

with the user‘: fleet

- Members of other fleets with

a different prefix

8-14
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— Access to nominated PSTN» ‘- Full access to PSTN subscribers

subscribers

— Network operator services - Data services (to be defined)

8.2.2.6 use of Display

If the radio unit is fitted with a display and numbers are to be shown then they must be

shown in the form in which the user would dial the number when making a call.

8.22.6.1 Display gf Qgllg Party

Called party numbers shall be entered on the display as the user keys in the callednumber.
If * and # cannot be displayed, either an alternative nomnumeric symbol may be displayed

(eg -) or the display may be cleared. by the input of the non-numeric character.

8.2.2.62 gigging of Cgling Barty

Calling party numbers that can be displayed are those from units in the same fleet as the
displaying unit and other fleets for which the unit retains appropriate data. Calls where the

calling party number cannot be thus shown may have a suitable indicator to show the general-
type of ‘call ‘which has been received, eg external fleet (common or inter prefix), PABX.
PSTN, etc.

8.2.2.6._3 Display of Diversion_ Number

Numbers that are displayed on receipt of ACKT (diversion numbers) (!!9.2.l.4l!) shall be

decoded from the incoming lDENTl using the methods in 8.22.6.2 above. When the

ACKT has appended data codewords, the gateway address in the ACKT and the style of the

codewords determine the action taken- (!!5.5.2.ll!) Calls where the diversion number can

be displayed are those from units in the same fleet as the displaying unit and other fleets for

which the unit retains a data base. PABX and PSTN numbers are displayed using the data

in the appended data codewords.

PSTN numbers will be received without the leading ‘O’ which shall be added and displayed
by the unit. If the diversion address cannot be translated into a displayablc number the uni t

may retain the address and show a general indication of the state of the call, or it may
terminate the call action. ‘

8.2.2.7 Technician Aggs

A facility may be provided to allow technicians to dial full radio unit addresses for test

purposes by using the decimal representation of the MPT 1327 address (see 8.2.4.8). It is

recommended that the facility is protected to avoid unauthorised access.
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3.2.3

3.2.3.1 ‘

Identity prefix. (PFIX):

Base Ident (BI):

Individual Base

Ident (1131):

Group Base Ident‘(GBI):

Number Prefix (N_P):

Fleet Number (fI_‘~I_):

Fleet Individual

Number (EIN):

Unit Number (g_1§I_):

2 digit:

3 digit:

Fleet Group Number

(mu):

Group Number (gm):

2 digit:

T; § gt! Rgigg § '23

Defined in MP1’ 1327 (!!2!!)

Any ident having an even vaiue (lease significant bit = 0)
between 0 and 8100 which is the lowest value in the block of

identifies assigned to the fleet of units. Range is 2 to 8100. 0
is DUMMY1 and cannot. be used.

:-

The Base Ident assigned to the block of identities used Ident
for individual calls.

° The Base Ident assigned to the block of identities used for

group calls.

mg = PFIX + 200. Range is gm to m.

ELI = BIl2 + 2000, where BI is the lowest ident in the block

allocated to'the fleet. Range is E to §Dj_Q. The network

operator may restrict the range for his own purposes.

An Efi which identifies a block of Unit Numbers.

The Unit Number consists of either two or three digits
depending on the fleet size and is unique to one unit in any

single fleet.

LL11! = Unit individual identity - IBI + 20

Numbering range: _2_(_) to 32 (fleet size up to and including 70).

LE -—~ Unit individual identity - .181 + 200

Numbering range: 2512 to" 3% (fleet size up to and including '
700).

An FN which identifies a biock of Group Numbers.

The Group Number consists of either two or three digits

depending on the fleet size and is allocated to units which have
common interests.

Q15 = Group identity — GBI + 90

Numbering range: _9_(_) to 22
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Q3 = Group identity ~ GBI + 900

Numbering range: Qfl to E (E2 reserved for emergency
service).

The size of the block allocation to a fleet of users for each

form of Base Idem used by the members of the fleet. The unit
shall store either block size or the maximum value of dialled

number in some form to avoid placing calls outside the block.

Numbers shall be written in the form;

‘E for individual numbers
23

467

GM for group numbers
eg 45 9

O 557 . 7

Numbers are dialled commencing at the most significant block of numbers which differs from
the u.nit‘s own number.

8.2.3.2 Storage Rgguirementg

8.2.3.2. 1 Mandatory Storage Requirements

In order to follow the procedures specified in this section, the radio unit shall provide the

foilowing storage requirements (in read-only memory) which are appropriate to the selected

network if the unit is equipped with a means of accepting called party numbers from the
user:

The individual base identity for the fleet of which the unit is 21 member (own fleet).

The group base identity for the unit's own fleet.

A flag to indicate the choice of own fleet individual number string length. ie 2 or 3

digit strings.

A flag to indicate the choice of own fleet group number string length, ie 2 or 3 digit
strings.

The highest permitted own fleet individual identity or dialled number.

The highest permitted own fleet group identity or dialled number.

8~l7
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A flag to bar inter-fleet gup

8.23.2.2 Qpgfgnfl ggragg Requirements‘ in fldflnly mgnory:

i. Ten actual called party identifies or numbers for translation. Each is associated with
an entry of one of the single digit dialled strings.

A multip_lieity- of i) to vi);-in 8.2-.3-,2.1_ above per fleet, each stored. against the two or _
three leading digits of the five digit calis to units in other fleets.

An address or" number» to complete call details for the *0# string.

An address or number to complete call "details for the *0nn# string.

An address or number to complete call details for the *9# string.

Rage Unit and Line Unit» flyrnb§,_r_igg

- in l - Di it Dialled Strin s _ tio al

The translation between single digit dialled strings and corresponding identities is not

specified. It is recommended that Q. be used either for calls to a despatcher or to a PABX

operator (see 8.2.5).

8.2.4.2 Twg Digit Diallg fitrings (Mandatory)

Two digit dialled -strings in the range 29 to g inclusive shall be used to call units within the
same fleet. The unit shall refer to its individual base ident (IE1) and shall generate the called

party identity by the following algorithm from the dialled Unit Number (UH):

Called individual ident = IBI + Lm — 20

Two digit dialled strings in the range Q to Q inclusive shall be used to call groups of units

within the same fleet. The unit shall refer to its group -base ident (GED and shall generate

the called group identity by the following algorithm from the dialled Group Number (QR):

Called group ident = GBI -1- Q! - 90

Two digit group numbers and three digit unit numbers "may be used within the same fleet.

The unit shall verify that the dialled 1,1151 or g_1~_1 is not greater than the highest value assigned

during network personalisation.

Note: Numbers $11 to (Q, Q to Q9 and ill to 12 are not specified. For use of Q3 to
Q, see section 8.2.5.
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Three digit dialled strings in the rangeE to E-inclusive shall he used to call units within

the same fleet. The unit shall refer to its individual base ident.(iBI) and shall generate the
called party identity by the following algorithm from the dialled Unit Number am):

Called individual ident = IBI + LIE - 200

Three digit dialled strings in the range 2:12 to Qflfiinclusive shall be used to call groups of

units within the same fleet. The unit shall refer to its group base irlcnt (GB!) and shall

generate the called group identity by the following algorithm from the dialled Group Number
(G‘_l’~l}:

Called group ident = GBI + £11 - 900

Three digit group numbers and two digit unit numbers may be used within the same fleet.

The unit shall verify that the dialled Llfl or gm is not greater than the highest value assigned

during network personalisation.

Note: Numbers god to Q2" are not specified. Certain numbers in the range _19_Q to
192 and also 222 are used for calls to‘ assistance operators (optional - see
section 8.2.7).

3.2.4.4 Four Di it Di 1 .Str.in s O tional

F-our digit dialled strings in the range & to 8999 are used for PABX access, see 8.2.5.

Other four digit dialled strings are not specified.

8.2.4.5 ‘Five Di it i ' . ‘:1 Di it20r9 ti n

Five digit dialled strings with loading 2 or 2 may be used to make inter—flect calls to

individual units or groups of units. If‘ both types of call are to he made then the convention

of using 2 for individual calls and Q’ for group calls shall be adopted wherever possible.

Dialled string manipulation depends upon the length of the called party unit number. The

first part of the dialled string forms a "routing code" which identifies the fleet of which the
called unit is a member. If the called unit number is 2 digits in length then the code is 3

digits in length. If the called unit number is 3 digits in length then the code is 2 digits in

length. The unit shall contain a look~up table (translation field) in which the “routing code"

is converted to the FN (or its equivalent address) which is appropriate to the called unit. The

table shall also contain data on the partition point between the ‘routing code” and the unit

number and whether the call is to a group address. This latter data shall be used before
accepting a command to set RQS or RQE, FLAGI = ‘l’ in a group call.

cg for a call to an individual unit (gt; LIE): 23 7893

23 is translated by the unit, for example, to fleet Base. Address: 34/936
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ARRIS GROUP, INC., IPR2015-00635, Ex. 1036, p. 57 of 214



The prefix is used directly and the called IDBNT, 1525; is mlculanidhy using the algorilhin:

ID = IBI - 200 + E

1525 = 936 ~ 200 + fl

Either a common prefix call or an extended addressing call follows appropriately.

Fora call to a group cgg Q13): 28$ 9132

9% is translated, ‘for example, to Fleet Group Base Address: 34/5936

The prefix is used directly and the called IDENT, 5944, is calculated by using the algorithm:

ID = GBI - 90 + Q};

5944 =5936-90 +2§

Either a common prefix call or an extended addressing call follows appropriately.

Note: Dialled strings of this length commencing with l are not specified. Dialled

strings commencing with digits 3, 5,, 5_, §, 2, § and _Q are used for PABX
calls.

8.2.4.6 §ix Digit Dialled Strings. Leadingrnigjz 2 to 5 (Mandatory)

A six digit dialled string with a leading digit in the range 2 to Q shall be used for interfleet

calls where the call is between units having a common prefix. The first four digits are the

called party fleet number (F3) from which the unit shall create a base identity.

B1 = 2(_Efl - 2000)

Using the created base identity and‘ the rest of the dialled string as a unit number (LJN) the

unit creates a common prefix call using the procedures specified in 8.2.4.2.

Called individual ident =- BI + 111 - 20

Group calls, which are identifiable by Q in the fifth digit, are handled similarly.

Called group iclent = 131 + (_3l_\I_ - 90

It shall be possible to suppress inter-fleet group calls by unit personalisation.

Note: Dialled strings of this length commencing with Q, 7 and § are used for PABX
.-

calls. Those commencing with l are not specified.
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8.2.4-.7 Di .i Di led ’ . in ‘Di ' 2

A -seven digit dialled string with a leading digit in the range 2. to § shall be used" for inter-

fleet calls wherejhe call is between units having a common prefix. The first four digits are

the called party fleet number (_E_l~l) from which the unit shall create a base identity.

BI=2(El_.\}_-2000)

Using the created base identity and the rest of the dialled string as a unit‘ number (Lm) the
unit creates a common prefix call using‘ the procedures specified in 8.2.4.3.

Called individual idem = Bi -1- mi - 200

Group calls, which are identifiable by 2 in the fifth digit, are handled similarly.

Called group ident = BI -P Q31 - 900

It shall be possible to suppress inter—fleet group calls by unit personalisation.

Note: Dialled strings of this length commencing with Q, 2 and _8_ are used for PABX
calls. Those commencing with l are not specified.

8.2.4.8

When the technician facility is enabled then 8 digit dialled strings with a leading l, digits 2

to 4 in the range QQQ to'_l_Z7_ and digits 5 to 8 in the range $1 to §_l_Q(_J_, shall set up a call

to an address of which the last seven digits in the dialled suing are the decimal

representation.

The dialled string shall be of the form:

1 PFIX IDENT

eg 1 £112 9_246

The unit shall translate the dialled decimal representations of the prefix and identity into their

binary equivalents and use these to transmit a single address codeword or extended

addressing call request, whichever is appropriate to the radio unit's own address.

e .. Note that although addresses are written in the form 12/246, the leading zeros shall be dialled

thus: Q1_2 9246. Idents above 8100 shall be blocked to prevent calls to gateway addresses

which may cause potential fault conditions.

Note: Dialled strings of this length commencing with Q are used for PSTN calls.

Dialled strings with other leading digits are not specified.
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A nine digit dialled string with leading digits g or; shall be used for inter-fleet calls where

the call is between units fiaving different prefixes. the first three digits are the called party's
Number Prefix (_I_~_T_P_), from which the unit shall create a prefix (PFIX).

PFIX = EB - 200

The rest of the dialled string shall be manipulated as specified in 8.2.4.6. An extended

addressing call shall. be made to IPFIXI and the unit shall respond to an AKYC with a

SAMIS containing the called party's address (!!9.2.2.1!!). The unit shall trap the Number
Prefix if it corresponds to the unit's own Number Prefix and shall resort to a common prefix,

single address codeword call.

M......wnwlirli\:A~

Note: Dialled strings cf this lengzh commencing with Q are used for PSTN calls.

Dialled strings with other leading digits are not specified.

8.2.4.10 T n Di it.

A ten digit dialled string with leading digits 2 or 3 shall be used for inter—fleet calls where

the call is between units-having different prefixes-. The first three digits‘ are the called pany’s

Number Prefix (1113), from which the unit shall create a prefix. (PFIX).

PFIX == — ESP}

:0 ii’?-‘l,‘\.'§ azzci me Lmxli :‘

*' .3 .cl zmxm-*"s: ?.(i(‘lI"\.‘.S$} £339." ' .. -'

‘ :'x<:1ml:2.. ff”.

‘:2 to {me

3 5 3, g’ L id c M.) rd <3

§“,~‘~.§‘,s,\’ ’

m:m?,v..._r to the sci:>ct;: l’,»‘>.}3,\i, Er,

zhc P.»-‘(8f\’F {or Czalis :0 <;-m.=:a.-.e§s.\r;s

us‘ 14> 2;: I .3

?~«l=:>-$1 IW‘~.}%\§s use zixccé lcrwéize :2 ' 2 Ecadizig ciiglit *5 ca“. 0 F‘,

I. ,:, — 1;’: _ !‘;m;~zc <.\f 1‘, " :'nz»ay cmrausgrazcrgai ; :3‘ v.‘hé-J2 c
: d<.:';IlI'(‘Sl_’~j «;‘<’v..:r.._'w»:_m_l call £3 to 5‘. 99‘. ?~l<m.';rx'c1‘ Wit’; 117*‘ '

., ‘ = :‘;><.>:~;i::az ‘
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unit. This oft‘.-set is removed bythe TS_C. The offsset is 1000; thus for dialled extension
numbers $1) in the range ism to gm the unit sends 0 to 799931: IDENTI.

{DENT} == Eh 1000

Calls to PABXs with dialled strings shorter than four digits shall have dummy digits inserted

in the leading digit positions (to be described as a dialling code in the user’s directory) to

make up the length of the dialled string to four digits. Recommended values are 1, fl, etc.

Different codes may be used to route calls to different branch exchanges by arrangement
between the network operator and the PABX user. Shorter dialled strings on PABXs with

mixed length numbering shall be dealt with in a similar manner.

If access is required to a small group of branch exchanges (3. maximum of four), then
FLAG1 and FLAG2 in the RQ8 or RQE address codeword shall be set to indicate to which

exchange the required extension is connected. The flags are set in the radio unit by the use

of a leading digit before the extension number, which thus requires the user to dial a five

digit string.

Access to larger PABX networks uses extended addressing routines. These are set up by

dialled string lengths of five to eight digits and with particular leading digits.

8.2.5.-1 §'ingle digit lgjgllfi Strings

To call a PABX operator the unit may be set up to call identity 8000 with EXT = ’l‘,
FLAG = '0’ and FLAG2 = ‘O’ when Q is dialled.

8.2.5.2 Two Digit Digiied Strings

A two digit dialled string in the range Q3 to Q6 shall be used to select one of four different

branch exchange operators. The radio unit shall be set up to call identity 8000 with EXT =

'1‘, and FLAG} and FLAG2 set according to the following table:

FLAG1 FLAG2

$0! 101

10! i ll

'5 1! 501

3 1 2 $1 1

8.2.5.3 Three Digit Dialled Strings

Three digit dialled strings are not usmi for PABX calls.

8.2.5.4 F ur Di i i trin s

The radio unit shall accept any four digit dialled string as a call to a PABX and shall set the

EXT flag to ‘l’. FLAG1 and FLAG2 shall be set to '0’. The dialled extension number
(3113) shall be decremented by 1000 and the resultant shall be transmitted as the éalled

-8-'23
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identity (see 8.2.5).

IDENT = EXTE — 1000

8.2.5.5 Eivg Digit; Dialled Strings. Leading Digit 3 lg 6

Five digit dialled strings with a leading digit from 3 to Q function similarly to four digit
dialled strings, but the main unit shall set FLAG1 and FLAG2 in RQS or RQE, or

EXCHANGE in SAMIS, according '-to the following table:

Leading Digit FLAGI FLAG2 EXCHANGE (SAIVHS)
115.53.}.-1!! 1I5.6.1.2.2!!

$0! 90! !m9

101 III’ 50:1

ili I01 I109

913 91! Ski!
lO\lUIl-P-l<.\3

Having used the leading digit in the five digit dialled string to set FLAG! and FLAG2, the

radio unit shall process the remaining four digits as described in 8.2.5.4.

8.2.5.6 Five‘ en Di it Diall trin din Di its0 or

Dialled strings of five to seven digits with leading digits Q, 2 or Bshall be used to send a call

to the PABXI gateway. On receipt of :1 Mode 1 A1-IYC with IDENT1 == PABXI and DESC

= ‘O10’, the radio unit shall respond with a SAMIS containing DESC = ‘D10’, and with the

full dialled string occupying BCD blocks commencing with BCD1. Unused blocks shall be
filled with NULL.

Note: Five digit dialled. strings with leading 3 or 2 are used for inter—fleet calls and

leading digit _1_ is not specified,

8.2.5.7 Eight gr Nine Digit Dig_Jled Strings. Leading Digits 7 or §

Dialled strings of eight or nine digits with leading digits 1 or 3 shall cause the radio unit to

send a call to the PABXI gateway. On receipt of a Mode 1 AI-IYC‘ with IDENT1 = PABXI

and DESC = ’0l0’, the radio unit shall respond with a SAMIS containing DESC = ’Ol0' ‘

and with the full dialled string occupying BCD blocks commencing with BCDl. When the

dialled string length is 8 digits the unused block shall be filled with NULL.

8.2.6 P T Num rin ti

8.2.6.1 P§TN Abbreviated Dialling

Single address codeword calls and diversions may be made to 15 prearranged numbers by
using the special idents PSTNSIj. The procedures are defined in section 8.2.8.1.
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8.2.6.2 I .t - N3 ' r

Dialled strings of eight or more digits with leading digit 9 shall. cause the radio unit to send
an RQS or RQE call to the PSTNGI. gateway with FLAG1 set to '0’ to indicate a dialled

string length of 10 or less digits, or _set_1o ‘l’ to‘ indicate 11 to 32 digits. On receipt of -2:
Mode 1 AHYC with U3EN’I‘l = PSTNGI, DESC = ‘001’ and SLOTS = ‘G1’ or '19’ as
appropriate, the radio unit shall respond with SAMIS, DESC = '00!’ with the full dialled

string, less the leading Q,_0ccupying BCD blocks commencing with BCD1. If SLOTS =
’ 10’ and the dialled stringhas a length of 11 to 21 digits inclusively then the accompanying
SAMiS shall have L set to ‘O? and the radio unit shall append one data codeword which
shall contain the digits that cannot be aceomodated in the SAMIS. If SLOTS = ‘ 10' and the

dialled string length is greater than 21 digits then the accompanying SAMIS shall have L set
to ‘ 10’ and the radio unit shall append two data codewords which shall contain the digits that

cannot be contained in the SAMIS. Unused BCD groups shall be filled with NULL.

8.2.7 Network Qmratgr Se;-gig§ 13 digit fills} fgptigall

Three digit dialled strings in the table below shall be used to call network services. The

table lists dialling strings and the special identities into which they shall be translated by the
unit.

Dialled Special Dialled Special

String Idem. String Idem

8170 8176

111 8171 8177

21 ’ 8172 8178
1 8173 817913

14 8174 8180

15 1 8175

Figure 8.5 Table of Special Idents for Operator Services

2225 shall initiate an RQE call request message.

8.2.8 Call Modifiers and Radio Unit Control

Calls are modified from speech calls to other types of call, and the radio unit functions are

controlled by, dialled strings commencing with * or #. This section defines codes which

directly affect MPT 1327 address codewords. Other functions which the unit is required to

perform may use codes of a similar type but the unit manufacturer has choice of code and
implementation.

Codes which modify a call precede the dialled number and are separated from the number

by use of the * key. Generally, codes which change a function between two states initiate

the state by commencing the code with Z, and re-set the state by the same code-commencing
with E.
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The 51 key is always used to signal the end of dialling activity, with the exception of when
the unit is alerting‘ for an incoming call. '

-cg — '_I‘_o'- make a pfigrity call to a unit dial :3
- To rnakea non—pres<_:ribed data“ call to an abbreviated PSTN

destination dial jfl "“"12&f

- To make a conference group call dial 11 *923£

As well as the keypad functions, any of -the function codes may also be assigned to special '
function keys which carry out the same action as a code but in a single keystroke.

3.1.3.1

8.28.1.1 éhhmvigtgg. Dialling f_QptiQg'an

Codes for TSC translation of special idents shall be of the form:

'

n_n shall be in the range _I_ to an upper limit specified by the network operator, but not,greater

than £9, nn shall be translated by the radio unit into a special ident by the following

algorithm:

Ident = 8120 + _r_1_n

82.8.1.2 I ALLI: e *1 87' tionai

The entry of any of the codes *l2§1fi to *1_<,_l§7£ may he used to cause the radio unit to send
RQS, RQE or RQC (as specified below) with IDENT1 set to the special ident 8191 (the

system-wide idem - refer to mill). The type of request message to be sent and the values of

certain fields within that message shall depend -upon the value of the" code entered, as

specified below:

Qodg Ty}; of §5;§tem~wid§ u t Messa e §gififi Field
£1.11 DIE Kalli

f12§1£ Priority voice RQS DT=’0’ LE1/'EL=’0’

*12&£ Emergency voice RQE DT=’0.’

"‘1323£ Priority up data RQS D'I’=’1' LEV.EL=’0’

128115: Emergency np data RQE DT==‘l ’
323522 Short data RQC

_-;1_9§zg Standard voice RQS DT-'=’0’ LEVEL=’1’

The above codes may not be used in conjunction with any additional digits (cg other call

modifiers or destination digit strings).
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8.2.8.2 ifi . ti

82.8.21  

Enter Despatcher Queue: Code :Q

The radio unit shall set up an RQQ (STATUS = 0) call to the dialled number. The radio
unit may default to a prearranged number if a number is not dialled, ie the unit may set up
an RQQ call to an address which is programmed within the unit if the # key is depressed
immediately after the code (!l5..5.3.l.7ll).

Leave Despatcher Queue: Code £232

The radio unit shall set up an RQQ (STATUS = '31 ‘) call to the dialled number. The radio

unit may default to the last despatcher queue which had been entered if no number is dialled
(225.53. 1.731).

Send Status: Code *Qnn

The radio unit shall set up an RQQ (STATUS == ’nn‘) call to the dialled number. The radio

unit may default to a pre~arranged number if a number is not dialled, ie the unit may set up
an RQQ call to an address which is programmed within the unit if the # key is depressed

immediately after the code. n_n is a single or two digit code without a leading zero and shall

he i.n the range I to 30 (!!5.5.3.'l.7!!).

8.2.8.22 Cgnferengelfiroadcast Group F§_c_ili;y

Units which receive group calls may allow the user to reply to the calling party (conference)

or the unit may inhibit replies (broadcast) on receipt of a maintenance message on the tl‘3.ffiC
channel. The unit originating the call sends RQS (FLAGI = ’1’) or RQE {FLAG} = '1')

to disable the called units‘ ability to reply. The calling unit shall only set FLAGI to '1' if

the called address is a group address (l!5.5.3.l.ll!).

Conference and broadcast calls may be specifically requested using the call modifiers

described in 8.2.8.2.2.l and 8-2.8.2.2.2. No default is prescribed for cases where neither

call modifier is used; however it is recommended that the default is conference call.

8.2.8.2.2.l Qogference Call Code *1

:"_1 sets RQS or RQE, FLAGI to '0’

8.2.3.222 Broadgt Call Code *1]

1 sets RQS or RQE, FLAGl to '1‘

8.2.82.3 Day; Facilities

:2_ initiates a section 14 Control Channel Short Data Message.Paragraph 8.2.8.2.3.2 specifies
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the use of the code. Codes of the format “Q” where "n" is any length string commencing
with .1_ or 2 are reserved for future definition. Codes where the string commences with any

digit from ,3 to 2 or Q are available for customisation.

m is specified. in this section. Codes of the format "* n" where “gt” is any iength string
commencing with 2_ are reserved for future definition. Codes where the string commences

with any digit from -3 to 2 or Q -are available for customisation.

3.2.8.2.3.l N n~ ri Data ' c*1

m sets RQS (DT = “_1_’) or RQE (D = ’,1_’) as appropriate (!I5.S.3.l.1!!). This code
requests that a transparent end to end audio path be set up by the network. The uscnsttpplies
the data communications equipment (DCE) to terminate the audio path. The radio unit’s

acoustic transducers are inhibited and the audio connection to the DOE is enabledonreceipt

of GTC. Call maintenance messages are inhibited unless required by the network operator.

8.2.8.232 Short Data on the Qgnggi Qhannel. fig; *2

:"_2__ causes the radio unit to initiate an RQC message. The dialled format is

*2* <gg;g> *<ga1led pom num§gr>§£. The radio unit shall respond to the associated
AHYC from the TSC with thedata field of the dialled string in accordance with section 14.

The STF field, and MESS field if applicable, may be set in any appropriate manner for the

input data. . -

1212 shall cause the radio unit to send data from an external device to a pre-arranged address.

*2*<ggta>§f shall cause the radio unit to send data from the keyboard to a pre~arranged
address.

3”‘<g1lfi fly nummr > 5 shall cause theradio unit to send data from an external device

to the called party number. *

8.2.8.2.3.2.1 Use Qf the data field

If the data field contains no input the radio unit shall substitutedata from an external data

input device. Any format prescribed in section. 14 may be implemented and the G131 field

shall be set appropriately. The external device may also originate short data messages without '

the need for the user to make an entry on the radio unit keyboard. The protocol between the
radio unit and the external device is not defined.

8.2.8.2.3.2.2 {IQ of the numgr field

Any number defined in section 8.2.4 to 8.2.7 may be dialled.

82.8.2.4 Pri ' e *8

The radio unit shall set up an RQS (LEVEL = ‘0’) call to the dialled number (!!5.5.3.1.5l!).

The user may dial, and the unit shall accept, any further suitable modifier which sets other
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8.2.8.3.! Di ‘ "41 "12 2'

_‘§gLl_ shall cause the radio unit to send RQT (DIV = ‘O’, FLAGI = '0’, FLAG2 = *0‘)

(unless FLAG1 is set to '1’ by PSTN number string length) to the 'I‘SC (555.3. 1.411). The

RQT instructs the TSC to offer the number which has been dialled after the code to any
caller who is attempting to make a call to the originating radio unit as an alternative
destination for the call. The number to which calls are to be diverted, and which follows the

code, shall be any number which theuser is able to dial for a normal speech call (RQS). If
no number is dialled after the code then the unit shall. not transmit a diversion request.

If n is not dialled, all call types are diverted.

RQT, SD shall be set to ’()O'.

If n = _I__, only speech calls“ are diverted.

RQT, SD shall be set to ‘O1’.

If n = 2, only data calls are diverted.

RQT, SD shall be set to '10‘

ffi_l *2-34,1‘ diverts all types of call to unit 234 in the same fleet as the

originator of the diversion.

*g11 *§4,‘§§£ diverts speech calls to extension 3456 in the PABX which is

associated with the diversion originator's fleet.

when unit numbers which would normally result in a single address codeword call are

entered as a call diversion request, they shall be sent as IDENTI in an RQT.

When unit numbers which would normally result in an extended addressing call are entered

as a call diversion request, they shall be sent in an RQT with IPFIXI in IDENTI. The

dialled number shall be sent in a SAMIS (DESC = ‘000’) in PARAMETERS] in response

to an AHYC with the same address information as contained in the originating RQT.

When calls to PABX extension numbers which would normally result in a single address

codeword call are entered as a call diversion request, they shall be sent as an RQT with

PABXI in IDENT1 and the dialled number shall be sent in a SAMIS (DESC = ‘O10’, SP

= ’1‘). EXCHANGE shall be set to '00’ for four digit calls and shall be set as listed in the

table in 8.2.5.5 for five digit calls The dialled number is manipulated by the algorithm used

for creating IDENTI in an RQS or RQE and is transmitted in Number. The SAMIS is sent

in response to an AHYC with the same address information as contained in the originating
RQT. ' .

When called extension numbers which would normally result in an extended addressing call

are entered as a call diversion request, they shall be sent as an RQT with PABXI in IDENT1
and the dialled number shall be sent in a SAMIS (DESC -= ‘O10’, SP = ’0'), with the BCD

blocks filled in the same manner as for a normal call (82.5.7). The SAMIS is sent in

response to an AHYC with the same address information as contained in the originating
RTQ.
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bits" in 1116- RQS address codeword-. '1’hc.further= modifier-shall" betdialled w:ith= itsrleading; :
character, eg 11. E, The code shall‘ also function abbreviated" dialling codes;

commencing- with 1'15.

3.,-2._8'.2.5 mergonoy- gall Q Q {',l,lQ_,__g_'__',1,)

The radio unit: shall set up-an RQE'ca11 to'the: dialled ‘lumber (.2 1.5.5.3. 1.511).. The radio unit.
may _default- to .a pre-.arrangcd number if a number is; not diailletis ie the unit may set up an
RQE to an address which is within.‘tl1e~ the # key is depressed
immediately after the code. The user may dialh al_1d,"ihe- unit accept, any further

modifier'which- sets other bits‘ in the RQE address codewond. The further modifier shall’ be
dialled with its leading 1 character, eg _’‘_-'_1_—, The code sliaill also function with
abbreviated dialling codes -commencing with 3:.

The special Emergency mode (FLAG2 '1'.) («!!_10‘.2!!') iscntered by dialling an-additional
striflg after £2. If" the first digit in the additional string is in the range ; to 4_ then FLAG!
and D are set according to the following table:

FLAG1 D»9ac.:.

90! 109

‘P0! 11'

11! -no)
91' 311

1

Z

3

Q

The remaining digits are the decimal representation of the 13 hit number which is sent in
IDENTI . Leading zeros which result from the binary to decimal conversion are not dialled.

If the first and only digit in the additional string is 2 then the unit expects to receive an input
from an external unit. to set FLAGI, D and IDENT1.

cg sets all bits to ’0’ A
1‘2Z3£ sets D to '1’, FLAGI to '0’. and IDENTI to ’ 1l’

The TSC handlec the received RQE by agreement with the user or service provider. No
other call modifiers or called party number shall. he accepted by the unit in conjunction with

this facility. ’

2925 shall set up an RQE call without the need to dial __2.

8.2.8.3 Raoio Unit or Network Control {Qotionah

The radio unit may incorporate one or more routines to aliowcalls to be controlled fully and

to modify unit action on receipt of incoming calls etc. MP1‘ 1327 related functions include
call diversion, rejection of incoming call interrogations etc.
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When abbreviated calls to PSTN numbers which would normally result in a single address
codeword call are entered as a cail diversion request, they shall be sent as an RQT with the

correct PS'I'NSIj in IDENTI.

When calls to PSTN numbers which would normally result in an extended -addressing call

are entered as a call diversion request, they shall be sent as an RQT with PSTNGI in

IDENTL If the dialled string (including the leading Q) is equal to orgreater than 11 digits,

FLAGI = '1’-. The dialled number shall be sent in a SAMIS (DESC = ’0O1’) with the

BCD blocks ‘filled in the same manner as for a normal tall (See 8.2.6.2). The appended

codeword shall also be sent when necessary. The SAMIS is sent in response to an AHYC

with the same address information as contained in the originating RQT.

82.3.3.2 10wn Div i rt: *4 n -

Upon being dialled the radio unit shall send RQT to the TSC to instruct it to cancel the divert
state.

If n is not dialled, all call types shall cease to be diverted.

RQT (SD = ’00’)

If n = _l_, only speech calls shall cease to bediverted.
RQT (SD = ’0l‘)

If n = 2, only data calls shall cease to be diverted.

RQT (SD = ‘1(}’)

Cancellation of divert condition causes the radio unit to transmit RQT (DIV = ‘l’, FLAGI

= FLAG2 = '0‘) with IDENTI -= IDENT2 (the originating unit’s own address).

8.2.8.33 Divert Third Party Calls: Cm; *44n

*44n is followed by the number of the third party whose calls are to be diverted, and then

by the diversion destination.

*_-lg shall cause the radio unit to send RQT (DIV = ‘O’, FLAG1 = ‘0', FL-AG2 = '1’)

(unless FLAG1 is set to '1’ by PSTN number string length) to the TSC. The RQT instructs

the TSC to offer the call destination to any caller who is attempting to make a call to the
third party number as an alternative destination for the call. The number to which calls are

to be diverted shall be any number which the user is able to dial for a normal spwch call
(RQS). If less than two numbers are dialled after the code then the unit shall not transmit

a call diversion request.

If n is not dialled, all call types are diverted.
RQT, SD shall be set to ‘O0’

If n = _l_, only speech calls shall be diverted.

RQT, SD shall be set to ’0l‘
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Ifn -"—- ,2, only data calls -shall be diverted.
RQT, SD shall be set to ‘IO’

"E42 *234 *43_g£ Data calls directed. to unit 234 in the same fleet as the

diversion originator shall be redirected to unit 432 in the same fleet.

*_<t_4_1_ Speech calls to unit 234 in the samefleet as the diversion
ofiginmor shall be redirected to extension "3456 in the PABX which is _
associated with the diversion orig_inator.‘s fleet.

Methods of sending the diversion data are specified in 8.2.8-.3‘.l. in addition, the blocked
third party‘ address is sent in response to an AHYC with IDENT1 = DIVBRTI,
PFIX/IDENT2 =.requesting unit’s address, DESC = ‘O00’, SLOTS = ‘Q1’. The order in
which the two AHYCS are sent ‘is not defined.

82.8.3.4 ance Thi P D'v in S’ 4411

This code is followed by the number of the third party whose calls are presently diverted.

The radio unit shall send RQT to the TSC to instruct it to cancel the divert state for the
nominated third party. If a number is not dialled after the code then the unit shall not

transmit a diversion cancellation request.

If n is not dialled, all call types cease to be diverted.
RQT. SD shall be set to ‘GO’

If n = _I_, only speech calls cease to be diverted.
RQT, SD shall be set to '01‘

If n = 2, only data calls cease to be diverted.

RQT, SD shall be set to ‘I0’

eg #441 *2_3gi_£ allows unit 234 in the same fleet as the call request originator to

receive speech calls directed to the unit.

Cancellation of the divert condition causes the radio unit to transmit RQT (DIV = ‘I’,

FLAG! = FLAG2 = '0’) with IDENT1 = third party identity, or IPFIXI and IDENT2 == ’

the requesting unit.’s own address. If IDENT1 = IPFIXI, the full address of the third party

unit is Iransntitted in a SAMIS (DESC = '000‘) in PARAMETERSI, in response to an -
AHYC with IDENT1 = IPFIXI.

8.2.8.35 gagQ1 Incoming diversions: Code £4§n§

This code causes the radio unit to send RQT to the TSC to instruct it to cancel any divert
state which may be directing calls to the originating radio unit. Cancellation of incoming

diversions causes the radio unit to transmit RQT (DIV = '1’, FLAG1 = FLAG2 = '0’) with
IDENT1 = DIVERTI.
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Ifnis not dialled, allcall typesceasetobediverted.
RQT, SD shall be set to ‘O0’

1? n = _1__. only speech calls cease to be diverted.
RQT, SD shall he set to ’0l’

If n = 2, only data calls cease to be diverted.
RQT, SD shall be set to ’10’

8.2.83.6 name In i I * e *4

This code causes the radio unit to respond to AI-IY (D—-'0‘) messages with ACKB (QUAL

= ’0') (2!9.I.1.5!!) and place the call details in a call queue. Selection of this state shall

cancel any previously entered "Don’tDistur1J" (8.2.8.3.8) in respect of Al-IY (D==‘0’)
message.

8.2.8.3.? n l ueuein of Incomin all ' od 4

This code causes the radio unit to cease queueing calls and resort to acknowledging all AHY

(D=’0’) messages with any acknowledgment which is appropriate for the radio unit state
(l!9.l.1.5!!).

82.8.3.8 Don't Disturb; gme *42n{,f

This code causes the radio unit to acknowledge appropriate AHY messages with ACKV
(QUAL = '1’), thus blocking the call (l!9.l.l.5!!).

If n is not dialled, the unit shall respond ACKV (QUAL = '1') to all

appropriate AI-IYs to the unit. D may be either ‘O’ or ’1‘.

If n = _l_, the unit shall respond ACKV (QUAL = ‘l’) to appropriate AHYS
to the unit when D is set to ‘O’ (speech calls).

If n = 2, the unit shall respond ACKV (QUAL = '1’) to appropriate AHYS
to the unit when D is set to ‘l‘ (data calls).

8.2.83.9 Can lDon’t Distu : e 4

This code causes the radio unit to acknowledge all appropriate AHY messages with any

acknowledgement which is appropriate for the radio unit state (119.1. 1.511).

If n is not dialled, the unit shall cease to respond ACKV (QUAL = '1') to

any appropriate AHYs to the unit. D may be either '0’ or ‘I’.

If n = _1_, the unit shall cease to respond ACKV (QUAL = '1’) to appropriate

AHYS to the unit when D is set to ’0‘ (speech calls).

If n = 2, the unit shall cease to respond ACKV (QUAL = *1’) to appropriate
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AH'Ys to.the unit when D is set to '1"--(data calls).

Radio Unit Control (M-andatogg.1

The unit shall incorporate keyboard routines to allow the unit to‘ abandon call attempts, clear
calls and accept incoming calls‘ (see section. 8.3.3.).

gall Set-§1g.Abandon°,

.Cal1 Complete:

_"_‘£ may be dialled after digits and a terminator have -been entered on the keyboard. If the

radio unit has not transmitted at call request, it shall abandon the call and resume an idle ‘state

on the control channel,

8.2.8.4

82.3.4.1

Code 12

If the radio unit has started to set up a call, it shall transmit a. call cancel request (RQX)
(!!9.1.l.8!!).

If :12 is dialled whilst the unit is on a_ traffic channel, the radio unit shall terminate the call

by transmitting MAINT~(0PE'R = ’01'I.’) where appropriate to its calI.c'ondition (! !9.2.3~.5l!-)..

‘If jjéf is dialled whilst the radio unit is indicafing call failure or termination by a continuing
confidence indication, then the radio unit, shall cancel that indication.
Notes:

1. :12 may also housed to abandon erroneous keyboard entries.

if :g is dialled after an "off—hook" indication has been sent to the TSC to accept an

incoming call, but before the radio unit receives GTC, the radio unit shall transmit
an "on~hook" indication RQQ (STATUS = 31) to TSCI (l!5.5.'3.1.7!!).

2.

8.2.8.4.?! Ac e t In min 11: ode Alertin State on!

If ,2 is dialled when the radio unit is alerting the user for an incoming call, the radio unit

shall send RQQ (STATUS = 0) to TSCI. In the alerting state the # key is not used as a

dialled string terminator. An incoming call shall cause abandonment of a dialling attempt

which has not been terminated by the string terminator (!15-.5 .3.l.7!l).

Summary of» Numbering Q9nvgnfign

Single digit dialled strings (Z), Not definai. Proposed use:
2. 0 Associated. PABX Operator

Z ‘ 1 -— 9 Despatcher

8.2.9 Notes)

(Ident 8000)

(Ident looked up

in unit)

Two digit dialled strings (YZ)
Y 0

Z 3 — 6
PABX operator in exchange group. EXT = ’1‘

PABX access number for exchange as defined in five

digit numbers below (Ident 8000 with FLAGS I and 2

set appropriately)
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‘I2 20 « 89 individuai number

YZ '90 '~'- 99 Group number

Three digit dialled‘ strings (XYZ)

X 1 Network operator services

YZ {)0 (idem 8170)

11 (Idem 3171)

21 (Idem 8172)

31 (Ident 8173)

41 (Idem 8174)

51 (Idem 8175)

61 (Ident 8176)

71 (Idem 8177)

81 (Ident 8178)

91 (Ident 8179)
XYZ 200 ~ 899 Individual calls in fleet

999 Emergency Operator (Ident 8180)

X 9 Group call

YZ 00 -- 98 Group number

Four digitdialled strings (WXY-Z)
WXYZ 1000 - 8999 Single addressword calls to single, associated PABX.

EXT = ‘1‘. Flags 1 and 2 default to '0‘.

Five digit dialled strings (VWXYZ)
V 2, 9 Large fleet short form access

W 9 Routing code

99 Individual or group number

99 Routing code

99 Individual or group number

0 _

XYZ 200 —

WK" O0 -

YZ 20 -

V 3 - 6 PABX access number for single addressword calls {value
sets FLAGS I and 2), EXT = ’1‘

WXYZ 1000 - 8999 PABX extension number

V 0, 7 ‘or .8 PABX network access number (extended addressing

protocol) (PABXI)

WXYZ NNNN Exchange routing digits and extension number

Six digit dialled strings (UVWXYZ)
UVWX 2001 - 6050 Fleet number

YZ 20 - 99 individual or group number

U 0, 7 or 8 PABX network access number (PABXI)

VWXYZ NNNNN PABX routing digits and extension number

Seven digit dialled strings (TUVWXYZ)
TUVW 2001 « 6050 Fleet number

835

ARRIS GROUP, INC., lPR2015-00635, Ex. 1036, p. 73 of 214



xyz zoo - 998 'Indivi_dua,Ivo_r group number ,
T 0, 7 or 8 PABX netwmk access number (PABXI)

PABX. routing digits=aLnd‘extens1i’on number

Eight digit dialled. strings (STUVWXYZ)
' S 1 Service technician’s access only

TUV 000 e 127 keyboard entry to binary and send in PFIX

.as,_pa1:t of inter~prefix call ..

WXYZ 0001 -v 8100 Tfanspose.keyboa:di.encxy tobinary and sendin IDENTI
as part. of intebprefix call

a

S 0 PSTN.access number (PSTNGI)
TUVWXYZ NNNNNNN PSTN routing digits and subscriber number

b b S 7.01‘ 8 PABX network access number (PABXI)
TUVWXYZ NNNNNNN PABX routing di’gits and: extension number

Nine digit dialled ‘strings (RSTUVWXYZ)
RST’ 200- 327 Number prefix

UVWXYZ - For details see six digit numbers, inter-fleet numbers.

R» ‘ 0 PSTN access number (PSTNGI)

S'I‘UVWXYZ  N PSTN routing digits and subscriber number

_R 7 or 8’ PABX» network access number , (PABXI)
STUVWXYZ NNNNNNNN PABX routing digits and extension number

Ten digit dialled strings (PRSTUVWXYZ)

PR3 200 — 327’ Number prefix
TUVWXYZ - For details see seven digit numbers, fleet numbers

P 0 PSTN access number (PSTNGI)

RSTUVWXYZ NNNNNNNN PSTN routing digits and subscriber number

Eleven or more digit dialled strings (NPRSTUVWXYZ)
N 0 PSTN access number

PRSTUVWXYZ NNNNNNNNN Routing: digits and subscriber number

8.2.10 umm f Control es

**nn Abbreviated dialling codes

nn : 1 to 15. PSTN abbreviated numbers prescribed method

an = 16 to 49. Network operator specified abbreviated dialling

Call set}-up abandoned, call complete

Despatcher queue

Status ‘rm’ to despatcher
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*1

*1:

*1931#

*r932#

*19s3#

*1934#

*19ss#

*l987#

*2

*3

*3!

Conference call

Broadcast call

Priority voice system-wide call

Emergency voice system-wide call

Priority np data system-wide call

Emergency np data system-wide call

Short data system-wide call

Standard voice system~wide call

Short Data on the Control Channel.

*31 is prescribed. other codes are either reserved for future definition or are
available for customisation.

Non—prescribed data call

If "fl" is dialled in the following codes, the function is restricted to speech calls if n = l, or
data calls if n = 2.

Min

*4-4n

Divert own calls, is calls directed to originator of diversion

Divert third party calls, ie calls directed to a nominated party

Queue incoming calls (speech calls only)

Don‘t disturb

Priority call

Emergency call, RQE

Special emergency facility by arrangement with network operator

End dialled string, accept Gail if radio unit is alerting

Leave despatcher queue

Cancel own diversions, ic allow calls to a unit for which previously a call
diversion was in force

Cancel third party diversions, it: allow calls to a nominated third party for
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which previously a call diversion was in force

#45n Cancel incoming diversions

#48 Cancel queueing of incoming calls (speech calls only)

#49::

8.2.11

Base indent:

Block:

Dialled String:

Fleet Number:

Fleet Individual

Number:

Fleet Group
Number:

Group Base ldent:

Group Ident:

Group Number:

Individual ldent:

Network Number:

Cancel Don’t Disturb.

The lowest value of ident alloceted to a ’’fleet" of units

An allocation of contiguous idents to a user "fleet"

The numbers dialled by a caller on the keyfiaad of his radio unit" to call
any other party. Pre-origination dialling is employed and the end of

the dialled string is indicated by the user dialling #

All or a sub—set of a user’s vehicles which are equipped with radio
units, and which require direct communication between users by means

of two .or three digit dialling

The dialled digits which identify the identity “block” for the fleet
containing the called unit (digits 4 to 7 of the "Network Number").

Directly related to the "Fleet Base Idem"

A "Fleet Number” via which calls to individual units may be made

A "Fleet Number" via which calls to groups of units may be made

The lowest value of ident allocated to a "fleet" of units for group
addresses

An idem used to call a group of users

The last group of digits in the “Network Group Number" which

identifies the group of unit within the "fleet". Related to the "Group “

Ident“ via the “Group Base Idem“.

An ident used to call an individual user

The number by which a unit or group may be identified in a directory,

all or part of which is dialled by a caller wishing to communicate with

the identified party or parties. It consists of the “Number Prefix”, the
"Fleet Number“ and the “Unit Number“ -
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Network Individual The number which identifies an individual unit in a "fleet"

Number:

Network Group The number which identifies a group of units in a "fleet"
Number:

Number Prefix: The three leading digits of the “Network Number’. Directly related

to the prefix

Unit Number: The last group of digits in the “Network Individual Number" which
identifies the unit within the “fleet”. Related to the "Individual idem"

via the "Fleet Base Ident"

8.3 R f r mm ni ‘on ontrl

8.3.1 Rggdingfi fgr gggmmgnigatign

In the signalling standard MPT 1327 the terms "off-hook" and “on—hook" are used to

designate the state of user readiness for communication. These terms have been used to

reflect a parallel with the fixed telephone network where removal of the telephone handset
from the switch cradle indicates a readiness for communication (off-hook). When the handset

is resting in the switch cradle the user is assumed to be not ready for communication.

An indication of the state of readiness of a party to a call is necessary to enable the following
functions, applicable to commercial networks in Band III:

(a) To enable the user ‘to instruct the radio unit to attempt to transmit a call
request for a called party address indicated by prc-origination dialling or other

appropriate method (calling party off—hook).

(b) In systems which employ full off-air call set up, to enable the user to indicate

to the radio unit readiness to accept an incoming call (called party off-hook). This

function is not applicable to group calls.

(c) To enable the user to instruct the radio unit to attempt to cancel a previously

made request during the call set up phase or to request clear—down of a call in

progress (calling party on-hook).

(d) To enable the user to instruct the radio unit to attempt to cancel :1 called party

off-hook instruction during the call set up phase or to request clearodown of a call in

progress (called party on-hook).

(e) To enable the user to cancel any confidence indication generated by the radio
unit for a failed call attempt (calling or called party on-hook).

For convenience these functions are regarded as being fulfilled by a single control that shall

be able to be activated on all radio units, although it is permissible to use more than one

control for these purposes. This control, or group of controls, is designated the "Ready for
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Communication Control‘ (RFCC).

The RFCC must be capable of providing a_ real indication of the state of user readiness to the
radio unit in order to support these functions. Accordingly, deliberate arrangements which
allow the RFCC to be set‘ by the user in an off-hook mode, and which do -not reflect -the ‘true .
state of user readiness, shall not be permitted.

8.3.2 Fo the-:R d f‘~ mni ‘n

It is not the intention of this specification to restrict unduly the scope for individual design
of radio units. "filonsequently no requirements for the physical
form that the RFCC shall taite are prescribed. However, the following general comments
are offered to assist the designer ofradio units.

Failure, to request -traffic channel clear-down at the end of communication is a potentially
serious cause of wasted air-time. RFCC devices which do. not solely rely on user discipline

in this matter are to be preferred to those, such as an ordinary swil:ch~hook, which do.

RFCC devices which are designed ‘to allow a means of acceptance of incoming full off-air

can setup calls even when the user did not_-take the correct action to clear down the previous
calls are to be preferred (eg, a unit left‘ off-hook ‘from a-previous call shallbe capable of
signalling an on~hook to off‘-hook transition “for a new incoming call).

A switch-hook type design is generally not applicable to hand portables and may ‘not be the
most suitable design in many other applications. ’

The design of the RFCC control shall take due account of the effects of normal operation
upon road safety. ~’ ‘ ‘

8.3.3 Qgntrgl Rgguirerngntg

The RFCC control, or group ofcontrols, shall permit the user to signal the following to the

radio unit, which shall then initiate the appropriate action prescribed elsewhere in the

specification:

— an instruction for a call. request‘ to 21 called party address indicated by -pre— ~

origination dialling, or other appropriate method; "call request initiate",

a called party answer instruction following receipt of AI-IY(CHECK ="1‘); '

"called party answer" (see MPT 1327 section 13.1.2.1),

a call clear-down instruction for an individual call to which the user is a party;

"call end request" (see MPT-1327 section 9.2.3.5), ’

a calling party call cancellation instruction at any time prior to the receipt of

a GTC message for the requested call; “call set-up abort“

(see MPT 1327 section 9.2.1.7), ' ’

8-40

ARRIS GROUP, INC., IPR2015-00635, Ex. 1036, p. 78 of 214



an instruction to aradio unit, which is indicating call failutc or, termination fly
a continuing confidence indication, to cancel that indication; "cancel
indication” (see 8.1}.

The RFCC controls, or group of controls, may" in addition permit the user to signal the
following-to the radio unit:

an insmiction to rejecran incoming call; “incoming call reject"
(see MPT 1327 section 13.1.2.1),

an instruction to cancel a previously signalled called party off-hook state;
"cancel catleci party answer” (see MPT 1327 section 13.1.2.6).
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9. CONTROL CHANNEL ACQUISITION RETENTION

9.1 In uc '

When not assigned to a traffic channel (including immediately after switch-on}. the radio unit
shall attempt to find a control channel appropriate to theselected network. This requirement,
the discipline for radio units whilst on a control channel and the circumstances which result

in a Search for a new control. channel are the subjects of !!6.2.l1l of MP1‘ 1327, However

the protocol standard therein designates areas where system~dependent requirements may be

specified, in particular:

— the method by which the radio unit searches for an appropriate control
channel,

the criteria which a control channel must satisfy to be considered appropriate

by the radio unit,

additional rules, other than those specified in 1.16.2. 1 .2l!. for returning to the

control channel acquisition procedures.

Accordingly, this section of the air-interface specification covers these system-dependent
requirements.

The methods specified in this section recognise that designers of commercial trunlced

networks operating in Band III sub-bands l and 2 may choose from a variety of control

channel strategies, including:

- dedicated control channels,

- dedicated control channels with load sharing,

~ time-shared control channels,
- non-dedicated control channels.

These methods may result in the radio unit encountering a variety of control channel
situations, including:

— receiving a control channel which suffers short-term interruptions {time—sha1-ed
control channels),

suffering long-term interruptions to control channel reception during which no

appropriate control channel can be received by the radio unit (non-dedicated

control channels, or moving out of range of the network),

being in a location where it is possible for more than -one control channel to

be received from the selected network, involving the unit in a choice,

being instructed to leave a control channel to enable that channel to be used

as a traffic channel (nomdedicated control channels),
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- -< . beinginstructed to leave or being barred from access to, a control charmer ‘as
a_ result of"a networlr..load sharing arrangement.

The procedures specified in this section have been devised as far as possible to cater for this
range. of situations, although the diversity of’ operational requirements represented by these
situations necessitates sorhe-restriction. on the tolerance to achieve efficient operation. In
particular-‘it should"-"be notecl.th..at a non-dedicated control channel strategy maybe inefficient

in a multi—site situation where the radio unit is -required to hunt through rnorer than a small-
number ofchannels, but that this technique maybe appropriate for small netxvorltsi using only
a few channels.

The mandatory‘ procedures have also been devised to bias radio ‘unit to retain. their current
control channel for as long as‘ possible, consistent with the requirement for a.satisfa'ctory

qualityof service for the user of the radio unit. In addition a radio unit for a new
control channel is biased towards systems which. will not result in -a need ‘to register. These
two qualifies of the procedures are designed to minimise control channel loading.

Notwithstanding this bias, optional procedures have been included which will allow a radio

unit to leave the current control channel when an alternative, preferred control channel is
available. These options are intended to improve spectral efficiency, increase the availability

of radio units for 21 group call and give improved quality of service to the user.

Radio units may employ proprietary control channel hunting procedures which do not
conform with the requirements of this section provided that:

- The proprietary scheme shall only be enabled when selected by radio unit
personalisation. When the proprietary schemeis not enabled, the radio unit

shall default to the use of the procedures in this section.

The documentation describing the algorithms and procedures used in the

proprietary scheme have been provided by the radio unit Manufacturer to the

Network Operator. The standard of the documentation shall be at least to the

same depth as this section.

The proprietary scheme has been authorised by the Network Operator.

9.2 R i i t R uire ts

9.2.1 Mmdgmg gtgigage Rmuirements '

In order to follow the procedures specified in this section the radio unit shall provide the
following storage requirements appropriate to the selected network:

(a) In read-only memory:

i the control category of the radio unit for the selected network (see 9.5.2).

Only one control category shall be stored per network;
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the channel numbers -(CHAN) appficahle to a "nonnal hunt sequence” for the

selected network ‘(see 9.3.3.4). The radio unit shall have the capability to
enable up to 32 values of channel number defining the scope of the “normal
hunt sequence" to be stored, and shall provide for the scope of the "normal
hunt sequence" to be set to‘ any value from 1 to 32 channel numbers,

depending on the-(number of channel numbers held in read~only memory (this

may be achieved by storing, as a separate parameter, thenumber of channels
in the "normal hunt sequence’ or by using channel number zero as a null
value in unused locations in the 32 value store). For each of the channel

numbers stored the radio unit shall carry a record of whether or not it should

expect to encounter a time-shared control channel on that channel number;

the lowest andhighest channel number (CHAN) which may be used by the
selected network;

acquisition authorisation data for the selected network {see 9.3.4.2-.3);

a flag which shall indicate whether the "comprehensive hunt sequence" shall

be suppressed for the selected network (soc 9.3.3.5).

In Type B memory (see section 6.2-):

One value of the AREA sub-field of a received system identity code (or a

NULL value) relating to the most recent registration attempt on the selected

network in accordance with the registration procedures specified in section 10.

-Note: It is permissible for data to be held in unprotected readlwxite memory whilst
operational and transferred to protected memory on power down or equivalent.

The radio unit shall discard any data held in protected read/write memory,

unless its validity is reasonably assured.

In readl write memory:

the channel number (CHAN) of the control channel on which the radio unit

is currently confirmed or, if the radio unit is not currently confirmed on a
control channel but has been confirmed on a control channel since switch on,

the channel number of the control channel on which it was most recently
confirmed;

('NA—l) values of the AREA sub—field of received system identity codes (or

NULL values) relating to registration attempts and a minimum of 8 records

of denied registrations in accordance with the registration procedures specified
in section 10.

9.2.2 tion ra R ir m in

In addition the radio unit may provide the following storage requirements:
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In readlwrite memory:

the channel number (CHAN), time—shared indicator (TS!) and system identity
code (SYS) contained ‘in any BCAST(S_YSDEF 2 ’00{l0O’) messages
(announce control channel) received from the ‘selected network (see 9.3.3.4);

the:channel number (CHAN)‘and system identitycode (SYS) contained in any
.BCAST(SYSDEF = ’00OOl’) messages (withdraw control channel) received‘
from the selected network (see 9.3.3.4);

the channel number (CHAN); timeeshared indicator (T81) and adjacent site
serial. number (ADJSITB), optionally also with system identity code (srs),
contained in any BCASIISYSDEF -'- ’-{)0100') messages (broadcast adjacent
site control channel number) and BCAST (SYSDEF -= ’00101’) messages

(vote now advice) received from the selected network. If the announced

channels have b'ee_n..exarnined_ by the radio unit,» the signal strength of the new
channel may also be recorded (sec 9.3.3.3 and 9.3.3.6);

Note: since data relevant to the selected network stored under (rm to above may

be varied by subsequent BCAST messages it is recommended that this data is
discarded at sometime between the radio unit being ‘switched off and being made

ready for service after being switched on subsequently. For these purposes a user
initiated "change ‘of selected network should‘be- regarded as being equivalent to

switchingeoff the radio unit.

iv. the channel number (CHAN) of the control channel on which the radio unit

was last confirmed for each. registration area for which a successful"

registration is recorded in the radio unit’s readfwrite memory. If the radio
unit is currently confirmed on a control channel then it is that channel which

is regarded as the one on which it was last confirmed;

the channel number (CHAN), system identity code (SYS) and signal strength
parameter of prospective control channels gleaned from the optional

"background search sequence" (see 9.3.3.7).

In read—only memory: ~ -«

the channel number (CHAN) of an unspecified number of channels which are
not used by the selected network and may therefore be omitted from the‘

"comprehensive hunt sequence" (see 9.3.3.5);

NDD preference data for the selected network (see 93.4.2.3);

a parameter TH to set the maximum time a radio unit, which implements the

optional "background Search sequence", is permitted to leave the currently

confirmed control channel when sampling alternative control channels on

which it may prefer to operate (see 9.33.7.3);
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a parameter TL to set the minimum time interval, successive

departures from the currently confirmed control channel by a radio unit,

which implements the optional “background search sequence”, when sampling
altemative control channels on which -it may prefer to operate (see 9.3.3.11);-

three parameters Llvll-, LM2 and LM3 to define the margin between the level
of a sampled control channel, and the level of either the confirmed control
channel or L.0., which must be exceeded before a radio unit, which

implements the optional "background search sequence”, may identify it as a
prospective control channel. (see 93.3.7.6);

a parameter NS to define the number of consecutive sampling activities,

carried out by a radio unit which implements the "background search
sequence“, over which the criteria relating to signal strength measurement

should be satisfied for a particular channel before that channel may be

identified as a prospective control channel ‘(see 9.33.7.6).

9.3 Control Qhannel Acquisition Procedures

9.3.1 Entry into Qontrgl §§har_tg§l Acquisition Procedures

The control channel acquisition procedures enable a radio unit which is not assigned to .a

traffic channel to attempt to select a control channel. Control channel acquisition is a

procedure which consists of hunting for candidate control channels and attempting to confirm

that any candidate channels are appropriate to acquire.

The radio unit shall enter into the control channel acquisition procedures specified in this

section under the following circumstances:

— immediately after switch-on or a user-initiated change of selected network;

when it has relinquished the current control channel under the mandatory

procedures specified in section 9.4;

when it has received a CLEAR message on a traffic channel (see l!9.2.3.8l!);

when it has sent disconnect messages (MAINT (OPER = ‘O1 l ’)) or timed-out

on a traffic channel (see !!9.2.3.5!l and !!9.2.3.6!l);

when it has received a call maintenance message MAINT (OPER = ‘l 10') on

a traffic channel which requires it to vacate that channel (see ll9.2.3.7l!).

Also a radio unit which implements the optional "background search sequence” shall enter
into the control channel acquisition procedures described in this section:

- when it has identified one or more prospective control channels during a

"background search sequence" which meet the parameters LM1. LM2 and

[M3 as applicable.
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In addition the radio unit may «enter. the
following circumstances:

control channel .acquisitionMprocedures under the

I ~ wlienthe radio. unit has timed-eouton .a random access attempt due to NR or
NE being reached or TC being_exc'eede'd (see l!7.3.8!‘!')_;

when the -radio unit has received “system overload" (ACKX(QUA'L=‘ l’)) as
a result of sendi'ng'~a«random access request message, except RQR;

at any time whilst the radio unit is in fall-back mode to. enable the radio unit

to search for an alternative control channel. The procedures to be adopted by
a.r_a;<_iio unit exercising this option, including the points. of entry and exit from

the hu_nti.ng- procedures, are not specified and are, accordingly, not included

in the‘ procedural descriptions of the hunting "sequences in 9.3.3.

At all times during the c_o1_1_t‘rol- channel acquisition procedures the radio unit shall mute its
received audio and ‘refrain from transmission.

The radio unit shall not attempt to become active on any channel for which the received
signal level -is less than the specified acquisition threshold.

‘The acquisition threshold L.2. shall be set to a_ signal level within the range -88. dBm to -106

dBm at the input- of the receiver. The level within -this range shall be determined by the

manufacturer and shall be set at the lowest value possible consistent with achievable
manufacturing tolerances and stability ofadjustment under service conditions. When the radio

unit is set to an acquisition threshold of L.2., or above, it shall not confirm thechannel until

the threshold L2. is exceeded continuously for a minimum of l00ms. The time period shall
be concurrent with receiving a—=deco_dab1e-control channel system codeword with the value

of SYS -field selected for verification (see 93.4.2.1).

L.O. shall be set at a_ level determined by the radio unit manufacturer which enables the hunt

to be successfully completed as quickly as possible, for example by rejecting channels on

which the received signal is inadequate for data to be detected.

Portable radio units may operate with a single acquisition threshold L.l. which shall be set
to a signal level of -98' d_Bm i 6 dBm at the input of the receiver. The radio unit shall not

confirm the channel until the threshold L. 1. is exceeded continuously for a minimum of 100

ms. The time period shallbe concurrent with receiving a decodable control system codeword
with the value of-SYS field selected for verification (see 93.4.2.1).

9.3.3 Control Channel‘!-lunting Procedures

9. 3.3.1 Introduction

In order to find and acquire a control channel emanated by the selected network it is

necessary for the radio unit to hunt through candidate forward control channel frequencies
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until an appropriate control channel is located and confirmed. This control channel hunting

may involve a variety of hunting sequences depending on the circumstances of the hunt.

The Contmlchannel Hunting Procedure stages described are:

(a) "Resuming a Control Channel Sequence" or ‘Single Channel Hunt Sequence".

These are both mandatory hunts limited to a single channel number.

The "resuming a control ‘channel sequence” allows a radio unit, after a period of

activity on a traffic channel, to resume the control channel on which it was last

confirmed prior to the traffic channel activity.

The “single channel hunt sequence" is employed when a radio unit is directed by the

TSC to a particular control channel (indicated by a CONT field value in a MOVE or

CLEAR message) or seeks to regain a control channel" after a period of inactivity on

the selected network (due to being switched off or a user-initiated change of selected
network when details of the last confirmed control channelnumber have been retained

by the radio unit in accordance with.9.2.l).

b) "Preferential Hunt Sequence". A hunting sequence, with one mandatory stage,

two optional stages and optional procedures, which cover -all channel numbers likely

to be employed as control channels by the selected network. This sequence only

allows the radio unit to acquire a control channel for which a preference exists.

The mandatory stage serves to ensure that a radio un.it will not acquire a control

channel which will result in a need to register.

The optional stages, which have precedence over the mandatory stage, serve to ensure

that the radio unit will, wherever possible acquire, either:

— a control channel where the system identity code corresponds to one of a set

of preferred NDD sub-sets held in its network personalisation;

Of

3. control channel which satisfies the signal strength parameters LMI , LM2 or

LM3 as applicable.

The optional procedures are mainly designed to increase the efficiency of the hunting

sequence by allowing the radio unit initially to sample channels on which it has

recorded a successful and current registration, followed by control channels radiated

by base station sites within the vicinity (as gleaned from broadcast messages received

from the selected network). In addition, the optional procedures allow the scope of

the hunting sequence to be increased or decreased on the basis of broadcast messages

received firom the selected network or as a result of a radio unit implementing a

"background search sequence" (see 9.3.3.7).

(c) "Normal Hunt Sequence". A mandatory hunting sequence, with optional

9-7

ARRIS GROUP, INC., lPR2015-00635, Ex. 1036, p. 86 of 214



procedures, which covers all channel-~num_bers likely to~he._employed-as-control :
channels by. -the. selected networki and allows the radio un'it,to.acq_uirc a control

channel, even if a need to register result. The optional" procedures allow the
scope of the hunting sequence to be-increased or decreased on the basis of broadcast.

messages received from. the selected network.

(cl) "Comprehensive Hunt Sequence” . A,mandatory hunting sequence, twhichemay
be suppressed for the selected -network by radio unit «personalisation. It covers all
possible channel numbers i__n‘use by the .network,-=- including those normally. only "used

for traffic channels. This ‘hunting sequ'ence provides -a contingency-to allow control-
channels to be acquired even when 'chan'nel,n1unb_e_rs not .normally employed for this
purpose are in use (in emergency reconfiguration situations, for example). An
optional procedure allows the "comprehensive hunt sequence” to be temporarily

. suspended in favour of the "normal hunt sequence”. ' - -

When “resuming a control channel" or out a "single -channel hunt sequence" the
-hunting sequence shall be considered complete when t_h¢~1‘2__ldl0 unit has tuned directly‘ to the-

radio channel and has carried out the -appropriate confirrnation. procedures specified. in 9.3.4.

Other hunting sequences involve burning through channel numbers appropriate to the hunting

sequences Hunting is carried out in-onetor--more stages. For each. hunt stage the. radio unit
shall set its receiver acquisition threshold" to a particular: level and examine any signals

received on the sampled channels which exceed‘ that threshold. The radio unit shall then

apply the control channel continuation" tests specified in 9.3.4 (the "control channel

confirmation procedure"). The hunting sequence may be considered complete when either:

- a channel is found which satisfies the control channel confirmation tests
specified in 9.3.4. The hunting sequence is successfully complete;

all channel numbers within the scope of the hunting sequence have been

tested, at all appropriate acquisition--threshold "levels, without a channel being

found which satisfies the control channel confirmation tests specified in 9.3.4.

The hunting sequence is unsuccessfully complete.

The radio unit. shall carry out the hunting sequences in the order described in this section.

If a hunting sequence is unsuccessfully complete, then the radio shall start the next hunting

sequence. The final hunting sequence is the "comprehensive hunt -sequence". This hunting
sequence cannot be unsuccessfully completed. The radio shall stay in this hunting sequence

until a control channel is confirmed. However, the foregoing provisions of this paragraph
may be relaxed in the following circumstances: .-

- the "comprehensive hunt sequence" may be suppressed by radio unit
personalisation for a network (see9r.3.3.5); ~

21 radio unit in a “comprehensive hunt sequence“ may elect to perform

complete hunting sequences of any other type, returning to the

“comprehensive hunt sequence" in the event of failure to confirm an

appropriate control channel (sec 9.3.3.5);
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a radio unit in thefali-back mode, searching for an alternative control channel

immediately alter receiving ALHF on its last confirmed control channel, and

which fails to‘ find and confirm a normal operation mode control channel

whilst hunting (all prescribed hunt sequences shall be completed), shall return

to its fall-back channel and attempt to confirm the fall-back channel;

a radio unit which is in the fall—back mode and is on a fall-back channel and

elects to undertake control channel hunting may do so in a non-prescribed
manner (see l3.S). ~

Where a hunting stage involves more than one channel the order in which channels are

sampled is generally not specified. However, in order to guard against bias towards certain

channels, radio units shall, in the absence of any requirements of this specification which

prescribe otherwise, ensure a degree of randomness in the order -in which channels are

sampled by one of the following:

hunting channel numbers sequentially (eg, from lowest to highest number) but

beginning the hunting stage at a random position in the sequence of channel
numbers;

hunting channel numbers in a random fashion;

any other suitable randoming method.

The mandatory procedures as defined in this specification are intended to provide a

comprehensive range of methods which shall be used as a basis for the design of radio units.

The mandatory procedures specified are a minimum requirement for radio units. The use
of additional procedures is not prohibited provided that they are compatible with the

mandatory procedures. Note that, for example, a radio unit finding a channel which satisfies

the control channel confirmation tests specified in 9.3.4 may continue-the hunt in the hope

that an alternative control channel may be found with a higher received signal level. Also,

radio units need not limit the hunting procedures to the receiver sensitivity threshold levels
. . . ,__ H. 5;



unit shall employ‘-is dependent upon the 'c‘ircumstances.of the direction to a control channel
number.

9.3.3.2.} Reg!‘ming a Control Qhannel Sg}_lge_nge

When “resuming a control channel" the_ .ratli'o unit shall rettme to the channel number of the
control charlnel on which it; waslast confirmed‘, irrespective of registration area, as recorded
in its read/write ‘memory (see -9.2). The radio ‘unit shall be capable. of receiving on the
forward control channel which it is resuming within 34ms of the following instants:

- the end of any message which, in accordance with tlieprovisions of
section. '1'1.9,2.3.8, requires the-. radio unit to cease activity on the channel to

which it is currently tuned, provided that the value of the CONT fieldin the

CLEAR message is 0;

the end of the "last disconnect message (MAINT (OPER=_"0.1.l’)) sent by the
radio unit on a traffic channel, or the expiry of time"-out TN;

the endoif the last pressel off message (MAINT (_0PER="00l’)) sent by the
radio unit -on a traffic channel following the expiry of time out ‘IT or the
maximum call duration timer, where no disconnect messages (MAINT

{OPE-.R=‘Oll’)) are to be sent by the radio unit (see 119-.2'.3.5l!, l!9-.2..3.6!l

and 1l.9.2.3.6);

the end of any call maintenance _-message (M-AIN'l‘ (0PER= ’ll(l')) received
on a traffic channel which satisfies the criteria given in !!9.2.3.7!!;

the operation of the RFCC control "call end request“ by the user (83.3)

during a group call when the radio unit is not the call originating unit (see
!!9.2.3.5!!).

Before confirming the control channel the radio unit shall verify any system identity code

received on the channel in accordance with the procedures of 9.3.4.2. In the event of the

system identity code not meeting the verification procedures the hunting sequence shall be

considered ‘unsuccessfully completed. Upon unsuccessful completion of the “resurriing a

control channel sequence" the radio unit shall enter the "preferential hunt sequence”.

9.33.2.2 Single Channel flunt figguengg

A "single channel hunt" shall apply when the radio unit is directed by the TSC to a control

channel other than the one on which it was last confirmed, irrespective of registration area,
or when it is switched on whilst still retaining valid information from previous activity on

the selected network or the user initiates a change of selected network and the radio unit still
retains valid information of previous activity on the new selected network. The receiver shall

be tuned to receive the nominated channel within 35ms of the following instants;

- the end of any CLEAR message which,in accordance with the provisions of
section l'1.9.2.3.8 requires the radio unit to cease activity on the channel to
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;

I

which it is currently tuned, provided that the value of the CON’-l‘ field in the
CLEAR message is not 0;

the end of any MOVE message that is applicable to the radio unit and in
which the value of the CONT field is not 0 (see !!7.4_.2!!).

The -receiver shall tune immediately to the nominated channel after the following events, but
need norbe on channel within 35ms:

the radio unit being switched on, provided that the unit holds a valid record

of the channel number on which the radio unit was most recently confirmed

and the radio unit does not -implement the optional “preferential NDD subset

hunt stage";

‘a change of selected network being initiated by the user, provided that the
radio unit holds a valid record of the channel number on which the radio unit

was most recently confirmed on the new selected network and the radio unit

does not implement the optional "preferential NDD sub—set. hunt stage".

The nominated channel shall be:

the channel number indicated in the CONT field of the CLEAR message,

when CONT is not equal to 0 (see !!5.5.4.3l!);

the channel number indicated in the CONT field of the MOVE message, when

CONT is not equal to 0 (see !!5.5.4.4l!);

the channel number held in the radio unit’s readlwrite memory as the control

channel on which the unit was most recently conflrxnod on the selected
network.

The radio unit shall not make any transmissions on a control channel until it has confirmed.

the channel in accordance with the procedure specified in 9.3.4 (including the error checking

procedure specified in 9.3.4.4). In the event of a failure of the control channel to meet the

channel confirmation criteria the hunting sequence shall be considered unsuccessfully

completed. Upon unsuccessful completion of' the “single channel hunt sequence" the radio

unit shall enter the "preferential hunt sequence".

9.3.3.3 Pgferential Hun; figucngg

The ‘preferential hunt sequence" encompasses three hunt stages which are intended to ensure

that the radio unit acquires a control channel which is preferred against selected criteria,

These are the "preferential area hunt stage", which is a mandatory stage, and two optional

stages, the "preferential NDD sub-set hunt stage" and the "preferential sampled hunt stage".
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The mandatory .."prefe.itential area-hunt stage?’ is intended-to ensure that a hunting, radio
-acquires, wherever poss1'b‘l_c_:_;. acontrol channel beefing an sub-"field in the SY-S field
which relates to a currently -valid registration held by the radio unit.
Accordingly, the: "preferenfittl area hunt stage“ should assist in reducing the overall
.registration message load on the -network.

The optional “preferential NDD subset hunt stage." is designed to bias the radio unit to a-
control channel where‘ the relevant portion of the_system identity icode,ma_'n:hes a value of the

sub-fiB1d".held intheradio: unit's personalisation data. 'I'his- hunting stage,
if'einployed, is designed toimprove spectral efficiency and increase-the availability of radio
-units for a group

The optional “preferential sampled hunt stage.“ enables radio units implementing the optional
"backg'roun'd=_.search sequence" to acquire a control channel on the basis of the PREFERRED
NDD su',b-’f,iel.d or, where this is not applicable, acquire a control channel .on the basis of
signal strength. from a pre-sampled list of channels.

Either or‘ both of‘the optional hunt stages may »be.implemen'ted. In_ any one "preferential hunt

sequence" only one of the optional hunt “stages may be carried out (depending upon the

reason for entry into the sequence) and shall he completed in advance of the "preferential
area hunt stage".

Each hunting stage, except the "preferential sampled hunt» stage", shall -encompass the control

channels held in the radio unit’s read-only memory as being applicable‘ to a "normal hunt
sequence". The radio unit may modify the compass of the hunting sequence from

information held in its readiwrite memory as follows:

— by adding to the compass of the hunting sequence channel numbers received

in BCAST (SYSDEF = ‘O000O') messages from the selected network,

by removing from the compass of the hunting. sequence channel numbers

received in BCAST (SYSDEF = ’0O0O1’) messages from the selected
network,

by adding to the compass of the hunting sequence channel numbers received

in BCAST (SYSDEF = 'O0l00') messages from the selected network,

by adding to the compass of the hunting sequence channel numbers received

in BCAST (SYSDEF = T001011’) messages from the selected network,

by adding to the compass of the hunting sequence the channel numbers on
which the radio unit was last confirmed on a control channel of the selected

network for each registration area for which a successful registration is

recorded in the radio unit's read/write memory (see 9.2).

Channel numbers which are covered ‘by more than one of the above categories need only be

added once to the compass of the hunting sequence.
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In the case of the “preferential sampled hunt stage’ the compass of the stage shall consist of
all the prospective control channels identified during the "background search sequence"

completed immediately prior to entering into the control channel hunting procedures (see
9.3.3.7).

The radio unit shall not make any transmissions on a control channel located during the

"preferential hunt sequence" until it has confirmed the channel in accordance with the
procedures specified in 9.3.4 (including the AREA sub-field check specified in 9.3,..4.2.6 or

the NDD sub-field check specified in 9.3.4.257, as appropriate).

A radio unit may implement the optional "background search sequence" (‘see 9.3.3.7} in

which case it must also implement the "preferential sampled hunt stage" in the "preferential

hunt sequence”.

The radio unit may independently implement the optional "preferential "NDD sub-set hunt
stage" in the "preferential hunt sequence".

If the radio unit is carrying out the "background search sequence" and finds one or more

prospective control channels it enters the “preferential. hunt sequence" via the “preferential

sampled hunt stage". If the radio unit enters the "preferential hunt sequence“ for any other

reason and implements the "preferential NDD sub.-set hunt stage" it shall. commence the
"preferential hunt sequence" with the "preferential NDD sub~set hunt stage“

provided that at least one of the preferred NDD sub-sets held in its network personalisation

data has a length greater than zero.

In all other cases the radio unit commences the "preferential hunt sequence" with the

"preferential area hunt stage".

9.3.3.3.] Pref§rentig._l NDD Snb-set Hunt Stage

The "preferential NDD sub-set hunt stage" is an optional hunting stage which allows a radio

unit to acquire, wherever possible, a control channel bearing a sub—set of the NDD sub-field

in the SYS field equal to the highest priority preferred sub-set held by the radio unit. The

bit positions from the PREFERRED NDD sub~field which are utilized in each preferred

NDD sub-set and the priority of that preferred NDD sub-set are determined by network
personalisation (see 9.3.4.2).

Accordingly, the "preferential NDD sub—set hunt stage“ should assist, for instance, in

availability of a radio unit for group calls and optimisation of spectral efficiency.

A radio unit which implements the optional procedures described in this section shall enter

the "preferential NDD sub—set hunt stage" when any of the conditions of entry listed below

have been satisfied, providing that the length of at least one of the values of PREFERRED

NDD sub-field held in its network personalisation data is nonzero (see 9.3.4.2).

— A "resuming a control channel sequence” has been unsuccessfully completed.

A "single channel hunt sequence" has been unsuccessfully completed.‘
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The radio unit is switched on.,

The user initiates a change of selected network.

The radio unithas left its current control channel due to failure to receive a

valid system identity code (SYS) in accordance with the provisions of 9.4.1

13) and c).

An Aloha, or, additionally in the case of radio units which are equipped. to

employ the MARK message, -a MARK message is received in which CHAN4

does not match the least significant four hits of the channel number of the
control channel on -which the message wasreceived and there is no match-also

in the next dccodable Aloha or MARK message (see 2.26.2.1. 13!).

The radio unit has left its current control channel due to application of the
codeword en-or criteria in 9.3.4.3 and 9.4.

A MOVE message is received that is-applicable to the radio unit and in which-
the value of the CONT field is 0 (see !!7.4.2!! and 11.5.5.4.4).

A control channel system codeword is received on the current control channel

in which the valueof the LAB sub~field in the system identity code indicates

that the control category of the radio unit for the selected network is not

permitted access on that control channel and this condition is repeated in the
next’ decodable control channel codeword.

A GTC message with CHAN = current channel is received which is not

applicable to the unit when the radio unit is not in the fallback mode.

An ALI-IF message is received on the current control channel and the radio

unit .is not in the fall-back mode (see 13.3).

An ACKX (QUAL = '0') message is received as a result of a registration
attempt by the radio unit following a demand from the TSC for the radio unit

to attempt registration (see !!8.3.2.2!!).

The radio unit has timed-out after a random access registration (RQR) attempt

due to NR being reached or TC being exceeded (see £213.82!) at any time

other than prior to a successful registration being achieved on a newly-
confirmed control channel.

The radio unit has timed—out due to TJ being exceeded whilst waiting for

signalling relevant to the transmission of an RQR message at any time other

than prior to a successful registration being achieved on a newly-confirmed
control channel.

In addition, radio units may enter the "preferential hunt sequence" at the “preferential NDD

sub-set hunt stage" -when any of the following conditions of entry are satisfied provided that
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the length of at least one of the mm«of'P NDD sub-field held in its network

personalisation data is non—zero (see 9.3.4.2):

- At any time during the “comprehensive hunt sequence", at the radio unit’s
discretion.

when the radio unit has timed out after a random access attempt, except

RQR, due to NR or NE being reached or TC being exceeded (see !!7.3.8!!).

When the radio unit has "received ACKX (QUAL = ‘1’) as a result of sending

a random access message, except RQR.

One "preferential NDD sub-set hunt stage” shall be carried out, at least, with the receiver

acquisition threshold set to a level of L.0. (L1. fora single acquisition threshold portable).

Whilst engaged in a ‘preferential NDD sub~set hunt stage“, a radio unit shall sample all

channels within the compass of the hunt for the purposes of subsequent confinnation, and

rank them in order of preferred NDD sub—set with the highest priority first before seeking

to confirm any channel. The radio unit shall seek to confirm the control channel bearing the
highest priority preferred NDD sub-set first. If it fails to confirm this channel it shall seek

to confirm the channel bearing the next highest priority preferred NDD sub-set and so on in

descending order of priority. Where channels bear preferred NDD sub-sets of equal priority

then the radio unit may seek to confirm any of these channels before other channels of lower
priority, provided that the above requirements are satisfied.

The radio unit shall not make any transmissions on a control channel located during the

“preferential. NDD sub-set hunt stage" until it has confirmed the channel in accordance with

the procedures specified in 9.3.4 (including the NDD sub-field check specified in 9.3.42.7).

In the event that a "preferential NDD sub-set hunt stage" at level L.O. (L.l. for a single

acquisition. threshold portable) is completed withouta channel being found which satisfies the

control channel confirmation tests specified in 9.3.4 (including the NDD sub-field check

specified in 93.4.2.7), or if no relevant NDD preference data exists (see 93.4.2.2), then

the "preferential NDD sub-set hunt stage“ shall be considered unsuccessfully completed and

the radio unit shall enter the "preferential area hunt stage" (see 93.3.3.3).

9.3.33.2 Ereferential §jam_p1fi Hunt Stage

The "preferential sampled hunt stage“ is an optional hunting stage which allows a radio unit,

wherever possible. to acquire a pre-sampled control channel bearing a sub-set of the NDD

sub—field in the SYS field equal to the highest priority preferred sub~sct held by the radio
unit. The bit positions from theP NDD sub-field which are utilized in each

preferred NDD sub-set and the priority of that preferred NDD sub-set are determined by

network personalization (see 9.3.4.2). If the lengths of the values of PREFERRED NDD

sub-field held in its network personalization data are zero or if no presarnpled control
channels bearing a preferred NDD sub—set are available the "preferential sampled hunt stage"

allows a radio unit to acquire a pre-sampled control channel of increased signal strength.

Accordingly, the "preferential sampled hunt stage" should assist, for instance, in the
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‘optimisation of spectral efficiencf or the increase, of call quality.

A radio unit which implements the optional procedures described in this section shall enter
the "preferential sampled. hunt stage?’ when

—« it has entered the "preferential hunt sequence" as a result of leaving its current

control channel having identified one or more prospective control channels
(see 9.4.1 (q)).

Whilst engaged in a "preferential sampled hunt stage“, a radio unit shall sample all channels

identified as prospective control channels during thepreceding "i')ackground— Search sequence“
.(see’9.‘3.3'.7.6}. Additionally the radio unit shall obey the’reqnirement to sample and seek
to confirrn any channel‘ numbers recorded as a result of the ibackground arch sequence”
in tl1e.ra'dio unit;’s read/write memory in ’thevfollowing':specified order. Firstly, in order of
priority, highest priority first, those. control channels bearing a preferred: NDD sub-set and
secondly, in order of signal level, highest signal level first, those control channels. not

a preferred NDD sub-set.

Prior to confirmation’ the radio unit shall check that the control channel bears the same

system identity code which was recorded against the cfliimlél atidentification during the
“background search sequence" (see 9.3.31.6). The radio unit shall not seek to confirm any
control channel where this check is not satisfied.

The radio unit shall not make any transmissions on a control channel located during the

"preferential sampled hunt stage" until it has confirmed the channel in accordance with the
pmedure specified in 9.3.4. Note that in the caseof a prevsampled control channel which

does not bear a preferred NDD sub—set, the check specified in 9.3.4.2.’! is not carried out.

In. the event that a "preferential sampled hunt stage“ at level L0. (L1. for a -single

acquisition threshold portable) is completed without a channel being found which satisfies the
control channel confirmation tests specified‘ in 9.3.4 then the "preferential sampled hunt

stage” shall be considered unsuccessfully completed and the radio unit shall enter the

"preferential area hunt stage" (see 9.33.3.3).

9.3.33.3 Preferential Areal Hunt Sme

The "preferential area hunt stage” is a mandatory stage which is intended to ensure that a

hunting radio unit acquires, wherever possible, a control channel bearing an AREA sub»-field

in the SYS field. which relates to a currently valid successful registration record held by the
radio unit. Accordingly, the "preferential area hunt stage“ should assist’ in reducing the

overall registration message load on networks.

A radio unit shall enter the "preferential area hunt stage” when

- a “preferential NDD sub-set hunt stage" has been unsuccessfully completed;

a “preferential sampled hunt stage" has been unsuccessfully completed.

9-16

ARRIS GROUP, INC., lPR2015-00635, Ex. 1036, p. 95 of 214



In addition "a radio unit which does not implement the "preferential NDD sub-set hunt stage”

or holds only zero-length values of PREFERRED NDD‘ sub-field“ in its network

personalisation data (see 93.4.2.2) shall enter the "preferential area ‘hunt stage“ when:

» a “resuming a control channel sequence” has been unsuccessfully completed;

a "single channel hunt sequence” has been unsuccessfully completed:

the radio unit is switched on and valid information of previous activity on the

selected network is still retained in the radio unit‘s readiwrite memory, hut the
information does not include theochannel number on which the radio unit was

last confirmed on the selected network (see 9.2.1);

the user initiates a change of selected network and valid information of

previous activity on the selected network is still retained in the radio unit's

read/write memory, but the information does not include the channel number
on which the radio unit was last confirmed on the selected network (see

9.2.1);

the radio ‘unit has left its current control channel due to failure to receive a

valid system identity code (SYS) in accordance with the provisions of 9.4. lb)
and c);

an Aloha, or, additionally in the case of radio units which are equipped to

employ the MARK message. a MARK message is received in which CI-IAN4

does not match the least significant four hits of the channel number of the

control channel on which the message was received and there is not match

also in the next decodable Aloha or MARK message (see !!6.2.l.1!!);

the radio unit has left its current control channel due to application of the
codeword error criteria in 9.3.4.3 and 9.4;

a MOVE message is received that is applicable to the radio unit and in which

the value of the CONT field is 0 (see l!'7.4..2l! and ll.5.5.4.4);

a control channel system codeword is received on the current control channel

in which the value of the LAB sub-field in the system identity code indicates

that the control category of the radio unit for the selected network is not

permitted access on that control channel and this condition is repeated in the
next decodable control channel codeword;

a GTC message with CHAN = current channel is received which is not

applicable to the unit when the radio unit is not in the fallback mode;

an ALHF message is received on the current control channel and the radio
unit is not in the fall-back mode (sec 13.3);

an ACKX (QUAL = ‘0') message is received as a result of a registration
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attempt by the radio unit following a demand from thefl-‘SC for the radio unit

to attempt registration (see !!8.3.2.2l!);

the radio unit has 'timed~out after a random access registration (RQR) attempt
due ‘to HR being reached or TC being. exceeded (see !!7.3.8!!) at any time
other than prior to a successful registration being achieved on a newly- '
confirmed control channel;

the radio unit has timodeout due to T1 being exceeded whilst -waiting for ‘
signalling relevant to the transmission of‘an RQR message at any time other

than prior "to a successful registration being achieved on -‘a newly-confirmed
control channel.

In addition, the radio unit may enter the "preferential area hunt stage":

- at any time during the “comprehensive hunt sequence", at the radio unit_’s
discretion;

when the radio unit has timed out after a random access attempt, except RQR,

due to NR or NE being reached. or TC being exceeded (see: l!.'7.3..8!l);

when the radio unit has received ACKX (QUAL = ’l’) as a. result of sending

a random access message, except RQR.

One "preferential area‘ hunt stage ” shall be carried out, at least, with thereceiver acquisition

threshold set to a level of L0. (L1. for a single acquisition -threshold portable).

Whilst engaged in a "preferential area hunt stage“ a radio unit shall obey the requirement to
sample channels in a random manner as specified in 9.3.3.1, save that it may implement

either or both of the following optional procedures to allow selected channels to be sampled

prior to a random sampling of the remainder:

- Sample before all other channels any channel numbers recorded in its

read/write memory as a control channel of the selected network for

registration areas for which successful registrations are recorded (see 9.2).

The order in which these channels aresanipled is not specified.

Sample before all other channels any channel numbers recorded in the radio

unit's read/write memory which have been gleaned from BCAST (SYSDEF

= ’00100‘) or BCAST (SYSDEF = ’0010l‘) messages received from the

selected network (see 9.2 and 9.3.3.6). The order in which these channels are

sampled is not specified.

When both of these optional procedures are implemented the radio unit should sample all

channels recorded in registration data before sampling any other channels gleaned from

BCAST messages.

The radio unit ‘shall not make any transmissions on a control channel located during the
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“preferential area. hunt stage?‘ until it has confirmed the channel in accordance with the
procedures specified in 9.3.4 (including the AREA sub-field check specified in 93.4.2.6).

In the event that no valid AREA sub-field data relevant to the selected network is held in the

radio unit’s readiwrite memory or in the event of a “preferential area hunt stage" at level
L.0. (L.1. for a single acquisition threshold portable) being completed without a channel

being found which satisfies the control channel confirmation tests specified in 9.3.4

(including the AREA sub-field check specified in 93.4.2.6) then the "preferential hunt

sequence” shall be considered unsuccessfully completed. Upon unsuccessful completion of

the “preferential hunt sequence” the radio unit shall enter the “normal hunt sequence“, unless

the “preferential hunt sequence!‘ was entered from the "comprehensive hunt sequence" in

which case the radio unit shall return to the “comprehensive hunt sequence“.

9.3.3.4 ormal Hunt uen

The initial stage of the “normal hunt sequence!‘ shall be carried out with the receiver

acquisition threshold set to a level of L.2 (L.1. for a single acquisition threshold portable),

or above, and shall encompass the control channels held in the radio unit's read-only memory

as being applicable to a "normal hunt sequence”. The radio unit may modify the compass

of the hunting sequence from information held in its readlwrite memory as follows:

- by adding to the compass of the hunting sequence channel numbers received

in BCAST (SYSDEF = ’0000()') message from the selected network;

by removing from the compass of the hunting sequence channel numbers

received in BCAST (SYSDEF = '00O0i’) messages from the selected
network.

A radio unit shall enter the “normal hunt. sequence":

- when a "preferential hunt sequence" has been unsuccessfully completed;

immediately after switch-on, provided that the radio unit holds no valid

information of previous activity on the selected network in its memory and,

in addition, that the memory contains no value of NDD preference data with

a field length which is greater than zero;

when the user indicates a change of selected network, provided that the radio

unit holds no valid information of previous activity on the selected network
in its memory and, in addition. that the memory contains no value of NDD

preference data with a field length which is greater than zero.

The radio unit may enter the "normal hunt sequence"

- at any time during the “comprehensive hunt sequence", at the radio unit's
discretion.

The radio unit. shall not make any transmissions on a control channel located during the
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"-nonnal. hunt sequence‘ until it has confirmed the channelin accordance with the procedures
specified: in 9.3.4. ~

In the event thata "normal hunt stage“ at level L2. or above is completed without a channel
being found which satisfies the’oontro1_ channel confirmation tests specified in 9.3.4, then a

"norrnal hunt stage“ may be repeated at other levels. However, before the “normal hunt ‘
sequence" may be unsuccessfully completed-, a “normal hunt stage" shall have been
completedat least twice: once with the receiver acquisition threshold: set to L2. and once .

with the threshold set to L0. (This does not apply for a single acquisition threshold

portable).

Upon unsuccessful completion of the "normal hunt sequence" the radio unit shall enter the

"comprehensive hunt sequence”, except when the "comprehensive hunt sequence” has been
suppresm by radio unit personalisation for a network (see 9.3.3.5).

9.3.3.5 \ h 'v ll

The initial stage of -the "comprehensive hunt sequence" shall .be carried out with the receiver
acquisition threshold set to a level of L2. (L1. for -a single acquisition threshold portable)

or above-and shall normally encompass every channel within therange set by the lowest and
highest channel numbers set by the network operator, held in the radio unit’s read—only
memory. However, it is permissible for radio units to be configured to omit channel

numbers within the rangeof the "comprehensive hunt" by arrangement with the operator of

the selected network and by network personalisation.

A radio unit shall enter the "comprehensive hunt sequence" when

- a "normal hunt sequence” has been unsuccessfully completed.

In the event that a "comprehensive hunt stage" at level L2, or above, is completed without

a channel being found which satisfies thecontrol channel confirmation tests specified in

9.3.4, then a “comprehensive hunt stage” may be repeated at other levels. In the event that

no charmels are found which satisfy the control channel confirmation tests during subsequent

hunts and, providing that a comprehensive hunt stage-has beencompleted with the receiver
acquisition threshold set to a level L.2, then the -radio unit shall revert to a "comprehensive

hunt stage" with the receiver acquisition threshold set to a level L0. and shall repeat the

"comprehensive hunt stage“ until such a time as a channel which satisfies the control channel

confirmation tests specified in 9.3.4 is found, except when the radio unit entered the

"comprehensive hunt sequence“ via the “preferential hunt sequence‘ as a result of receiving
ALHF, and the radio unit is in the fall-back mode, when the action taken in the

"comprehensive hunt sequence“ is prescribed in section 13.

For a single acquisition threshold portable completing a "comprehensive hunt stage" without

a channel being found which satisfies the control channel confirmation tests specified in

9.3.4, then the portable radio unit shall repeat the "comprehensive hunt stage" until such a
time as a channel which satisfies the control channel confirmation tests specified in 9.3.4 is

found except when the radio unit entered the ‘comprehensive hunt sequence“ via the

"preferential hunt sequence” as a result of receiving ALI-IF, and the radio unit is in the fall-
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back mode; when the action taken in the ‘comprehensive hunt sequence" is prescribed in
section 13. ‘

The radio unit shall not make any transmissions on a control channel located during the

"comprehensive hunt sequence" until it has confirmed the channel in accordance with the

procedures specified in 9.3.4.

At any time during the "comprehensive hunt sequence” a radio unit may undertake a
“preferential hunt sequence“ or “normal hunt sequence“. returning to the “comprehensive

hunt sequence” in the event that the "preferential hunt sequence" or "normal hunt sequence”

is unsuccessfully completed. It shall be possible to suppress the “comprehensive hunt
sequence” by radio unit personalisation for a network. In this case the radio unit shall

remain in the "normal hunt sequence” with the acquisition threshold set to a level L.O. (L. 1.

for a single acquisition threshold portable) until such time as a channel which satisfies the

control channel confirmation tests specified in 9.3.4 is found, unless the radio unit is in the
fall-back mode, when the action taken in the "normal hunt sequence" is prescribed in
section 13.

9.3.3.6 Th of A "acent Site Data

When confirmed on a control channel. a radio unit may make use of information gleaned from

BCAST (SYSDEF =« '00100‘) and BCAST (SYSDEF = ’00l01’) messages. These

messages may be transmitted by the selected network and contain information on the control

channels in use by sites in the vicinity of the transmitting site (adjacent site data} to assist

radio units to acquire an appropriate control channel after leaving the current control channel.

The broadcast message contains both the channel number and SYS code which is being

transmitted by the announced site and may also have a local serial number allocated

(ADJSITE) to specify site location irrespective of control channel number and SYS code.

The way in which ADJSITE information may be-used by the radio unit is not prescribed in

this specification.

The action to be taken by the radio unit upon receipt of any BCAST (SYSDEF = ’0010l‘)

message or any BCAST (SYSDEF = "00lO0’) message is not prescribed by this specification

but the following comments are offered for the benefit of designers implementing schemes
which utilise these facilities.

In storing the data received in the broadcast messages the unit may pre-filter the data for

suitability of use by examining the SYS code contained in the announcement. In the case of

BCAST (SYSDEF=’0010l’) the unit may use the next slot to examine the announced

channel and make a record of the received signal strength without incurring the risk of losing
relevant call data on the control channel on which it is continued.

The unit constructs a 15 position table which contains relevant data on each announced site.

This data may include any signal strength information which might be gathered by

examination of the announced channel. The data is used to modify each of the control

channel searches in favour ofchannels which are more likely to provide a satisfactory service
than other channels which the search parameters may require. As the ADJSITE field is
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peculiar to, the transmitting site any table using ADJSITE-may only be -refreshed. with data
received from the same site. A new table should be started when a new control channel is

acquired. According to the unit design the old. table‘ may be stored, its data maybe used by
reference to the"SYS code, or the table may be destroyed when the unit acquires a new
control channel.

9.3.3.7  nd Search §m3,g’enge-

The "background search sequence“ is an optional hunting sequence which is intended to

allow the radio "unit, while confirmed on a control channel, to gain information about
alternative control channels. Where the "backgrmmd Search sequence" indicates that one or
more alternative control channels are available which may offer. greater ‘spectral efficiency
(by virtue of -bearing a preferred NDD sub-set) or may offer a; stronger signal. giving

improved quality‘ of service to the user, the radio unit leaves--the current control channel and

enters the control channel hunting procedures (providing that certain criteria are satisfied).

The "background search sequence", if implemented, shall be carried out as a background

activity whilst the radio unit is confirmed on a control channel and is in the idle state. At

all other times the "background search sequence“ shall be suspended.

The sampling ofcontrol channels within the "background search sequence" takes place during
discrete periods, each such period being referred to as either ‘a "timed sampling activity" or

an "elected sampling activity“-e(see 9.3.3.713). '

The maximum duration of a "timed sampling activity" and the minimum time between

successive timed sampling activities are set» by network personalisation (see 9.33.7.1 and
93.3.7.3). ‘

The signal strength criteria, by which alternative control channels are identified, must be

satisfied for a number of consecutive timed sampling activities, set by network

personalisation, immediately preceding confirmation.

The methods employed to sample channels during either sampling activity are not prescribed

by this specification save’ that the purpose of sampling is to determine for each sampled

channel whether it is a prospective control channel and to record, for all such prospective .

control channels, the received signal level of the channel (sec 9.33.7.6) and a value of

system identity code received in a control channel system codeword.

These techniques are most appropriate for systems using continuous control channels because

of difficulties in reliably determining the signal strength of time—shared control channels,

although their use on such systems is not disallowed.

9-3-3-7-1

Sampling activities are carried out whilst confirmed on a control channel. The radio unit

may leave the oonfirmed control channel to perform a sampling activity to search for
alternative control channels subject to the. following conditions.
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For the .“timed sampling activity”:

a) 'I’he:radio unit shall have been confirmed on the channel for at least a period TL,

where TL is network dependent;

b) The radio unit shall not carry out a further sampling activity until timer TL has

expired since the completion" of any previous sampling activity.

For the "elected sampling activity":

c) The radio unit shall have decoded an address codeword from the forward control

channel which is not addressed to it (ie ?FlX/IDENT 1 does not match any of its

designated addresses for the system and is not the system-wide, all-call ident ALLI)

and -which indicates that one or more following forward control channel slots will be

occupied by the message of which the address codeword is the first codeword. If the

radio unit exercises this option the maximum duration of the sampling activity shall
not be TH (see 9.3.3.13) but shall be the number of slots following the address

codeword which that codeword indicates will be occupied by the message.

For both sampling activities:

(1) The radio unit shall suspend all sampling activity whilst waiting for signalling or
whilst tuned to a traffic channel and shall resume when it returns to the idle. state;

:3) Whilst preparing to leave the control channel as a result of 9.4.1 (b), (c), (d), or (g)

the radio unit shall suspend all sampling activity;

t) Both of Tl. and TH (see 9.33.7.3) are non-zero. If either or both TL and TH are

zero the radio unit shall not perform any sampling activities.

9.33.7.2 Actions Prior to Performing a Sampling Activigg

Prior to leaving the currently confirmed control channel for the purposes of performing a

sampling activity the radio unit shall suspend any codeword error count in progress and

retain any error counts to allow error

checking to resume when the sampling activity is completed (sec 9.3.3.75).

9.3.3.723 Agtigng lgpfigg a Sampling Activity

Whilst carrying out any sampling activities the radio unit shall continue to indicate service

to the user where this option is implemented.

Provided that the conditions of 93.3.7.1 are met, the radio unit may commence a “timed

sampling activity" at any time after a decodable address codeword has been received.

For the purposes of counting NS samples, where NS is network dependent (see 9.3.17.6),

the radio unit shall not sample any channel more than once during a single “timed sampling

activity”. -
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The radio unit shall complete the "tinted sampling activity‘ afndreceiving the
confirmed forward control channel in. suffieient time to be capable of decoding an: -address

codeword in the next slotafter TH continuous slots. (where TH is network dependent)
.following the one in which the last address codeword was rweived'-prior’ to the "timed
sampling activity" being commenced.

"The number of channels sampled during each sampling activity will be dependent on the
radio unit design.

The "background search sequence“-'shall.encompa'ss ‘all -control‘ channels held in the radio
unit’s- read—only' memory ‘as being applicablevto a “normal hunt sequence”. The radio unit
may modify the compass offthe -“background search sequence" from information held in its
read/‘write memory as follows: ' ‘-

- by adding to the compass of the search sequence channel numbers received in
BCAST (S-YSDEF = ’00000") messages from the selected network;

by removing from the" compass of the search‘ sequence channel numbers
received in BCAST (SYSDEF = ’O0O0l') messages from the selected
network; ~

by adding to the compass of the Search sequence channel numbers received in

BCAST (S-YSDEF = 'OOI0O’=) messages from the selected network;

by adding to the compass. of the search sequence channel numbers received in

BCAST (SYSDEF = ‘0OlOl’) messages from the selected network;

by adding to the compass of the search. sequence the channels numbers on
which the radio unit was last confirmed on a control channel of the. selected

network for each registration area for which a successful registration is

recorded in the radio u'nit’s read/write memory (see 9.2).

9.3.3.”/‘.5 Actions Eollowing :1 Sampling Activity

After completing a sampling activity, the radio unit shall resume any codeword error count

in progress prior to the sampling activity at the values of the retained results, unless the

requirements of 9.4-.1_('q) have been met. Note that a sampling activity shall only be
considered complete when the radio. unit has entered a "preferential sampled hunt stage” in

accordance with the provisions of 9.4.1 (q) or has returned to the continued control channel

and is capable of decoding forward control channel address codewords.

9.33.7.6 gggjterig fg; lglentification of Prgsgtiyg gggntrgl
hannels

The radio unit shall not identify any channels as prospective control channels: until it has
sampled all the channels detailed in 93.3.7.4 at least once since the current control channel
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‘was confirmed.

Note that during the last "timed sampling activity‘ "immediately prior to .identification_ of
prospective control channels, the radio unit may sample more than one channel for

subsequent identification, as shown below, providing the requirements of9.3.3.13 are met.

Those which satisfy criteria (a) and one of (b), (c)', (d) and (e) as shown below, shall be
identified as prospective control channels.

a)

b)

The sampled channel bears a system identity code for the-selected network which the

radio unit is authorised to acquire (see 93.4.2.4 and 9.3.4.25).

The confirmed control channel bears a preferred NDD sub-set in the PREFERRED

NDD sub-field of the system identity code, and the sampled channel hears a higher

‘priority preferred NDD sub—set and exceeds L0.

The confirmed control channel bears a preferred NDD sub-set in the PREFERRED
NDD sub-field and is less than or equal to L2. and the sampled channelbears an

equal priority preferred NDD sub-set and exceeds the confirmed control channel by

a level margin LM2, where {M2 is network dependent.

The confirmed control channel does not bear a preferred NDD sub-set in the

PREFERRED NDD sub-field of the system identity code, but the sampled channel

bears a preferred NDD sub-set and exceeds LG. by a level margin LM3, where

LM3 is network dependant.

The confirmed control channel does not bear a preferred NDD sub-set in the

PREFERRED NDD sub-field and is less than or equal to L.2., and the sampled

channel does not bear a preferred NDD sub-set but exceeds the confirmed control

channel by a level margin L-Ml, where LMl. is network dependent.

See table 9-1.

All criteria relating to signal strength, ie. level margin parameters LM1-LM3, shall be

satisfied for NS consecutive timed sampling activities immediately prior to the relevant

channel being identified as a prospective -control channel. "Note that any signal strength

measurements carried out during an "elected sampling activity" shall not be treated as one

of the NS samples.

The channel number, system identity code and signal strength (if appropriate) of each

prospmtive control channel shall be stored once identified. Following any completion of the
confirmation procedures in 9.3.4, the radio unit shall discard all information obtained from

sampling activities.
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Criteria for prospective ‘CONFIRMED CONTROL CHANNEL
control channel " " _ _
identification Has" SYS field with Has SYS field with

preferred non-preferred
NDD sub-set

Samplfi lnwer prigrity
' 4 ~ Prospective‘-control channel
SAMPLED- I ' is ‘not 5idénfified

.«

.4 ‘ ‘ = rfrorit

CHANNEL A Has: SYS_fie1d confirmed signal. s_tIe'n'gth) >amp .s1gn s cm‘;
witli referred ? “.14. ‘‘‘5“*'‘‘“‘‘‘’‘1 (L.O. + LM3)
NDDpSub__Set R A slgnal strength S L..2.

§gmplfi has higher priojty

Sampled signalstrength
' >'L.0. ' ‘

CONTROL

Has SYS field Prospective control channel (Sampled signal

with non~ is not identified strength - confirmed

preferred NDD g signal strength) >
sub—set » LM1 and confirmed

signal strength 5 L2.
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9.3.4 ntrol

9.3.4.1 d ' ' ‘ " .. 1 ’l

During any of the hunting "procedures specified insection 9.3.3 the radio unit shall examine

any signal detected for conformity with control channel structure. The radio unit shall accept,

-as a candidate control channel any channel on which a control channel codeword
synchronisation sequence is detected.

The method by which the radio unit identifies candidate control channels during hunting is
not detailed in this specification. In particular no maximum time allowance for this

procedure is specified, although attention ‘is drawn to the necessity of completing tests as
quickly as possible, notably on. channels which can be easily“ rejected as control channel
candidates (cg, no FFSK data is detected), since the overall spwd of the hunt (and thus

efficiency ofservice to the user) depends on the rapidity with which these" tests can becarrled
out. However, if the channel number of the channels being sampled is identified as one on
which a. time'—shared' control channel may be expected in the store -of channel numbers held
in the radio unit:-‘s read-only memory as applicable to a "normal hunting sequence" (see
9.2.1) or in the store of data received from BCAST messages held in readfwrite memory (see

9.2.2) or in the T51 field of a received MOVE or CLEAR message, then the radio unit shall
sample the channel for at least a period TS before rejecting the channel on the grounds of

failure to detwt a control channel codeword synchronisation sequence.

9.3.4.2 Qheckin tern I en "

9.3.4-.2.I Reguiremeng to Vegfy Sgtem Igientity gm;

When the radio unit has identified a candidate control channel in accordance with section

9.3.4.1, it shall examine the values of the system identity code fields (SYS) of the control
channel system codewords received‘ on the channel.

When NV control channel system codewords have been received consecutively with the same

value of SYS field, the radio unit shall attempt to verify that value.

The radio unit shall hold two alternative values of NV as follows:

one value of NY shall be utilised when monitoring a channel for the purpose

of selecting a value of SYS field for verification when the-channel number is

-identified as one on which time-shared control channels may be expected in

the store of channel numbers held on the radio unit’s read—only memory as

applicable to a "normal hunting sequence“ (see section 9.2.1). or in the stone

of data received from BCAST messages held in read/write memory (see

section 9.2.2), or in the “PSI field of a received MOVE or CLEAR message;

the other value of NV shall be utilised when monitoring a channel for the

purpose of selecting a value of SYS field for verification when the channel

number is not identified in the data stores or fields specified above as one on

which timc—sharod control channels may be expected.
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If the channel number is identified. -as above, as one on which a contro1_channe1

may be expected, a_nd.'t'_he radio unit fails to select a. value of'SYS field forwrification ‘before
a period TS from the instant-' of first _receivi_ng the channel has expired, the: -junitfshall
reject the channel as a candidate control channel and resume the hunting-"sequence.

If the channel number is not identified, ,.as above, as one on which a time-sharedcontrol '
channel may be expected, the time which the radio unit.:1‘lay.oonti'nue to search for a value

of SYS field" -for verification is not specified. However attention is drawn to the necessity
to ensure that this period is as short as possible» tolbe consistent with the requirement to.-

minimise hunting time. in 9.3.4.1, but that it is long enough to allow -the possibility‘ of

receiving NV consecutive control charmelzsystem codewords. 1 «

When the radio unit has selected a value of SYS field-sfor verification, it shall decide. it is

authorised to acquire the control channel-(see .~9.3.4.-2.3 to. 9;.3.4.2"-=.6)..‘ If acquisition is
permitted th6l1'- the radio unit shall becomeactive on the control channel. Additionally; if the

hunting stage is being undertaken at an ajcqu_ijs_ition.tl1r.eshold' level less than L2, the radio unit
shall start the error checking procedure specified in 9.33.4.4 immediately after verification.

Note that in the case of a "resuming a‘ control channel sequence", the error checking

procedure specified in 9.3.4.4 is not carried out. ‘ I

Whilst active on a control channel, after verification“ but prior to-confirmation, the -radio unit
shall not transmit any random access messages, but it sliall obey any applicable messages
received, as required, provided that to -do so does not involve transmitting on the control
channel.

9.3.42.2 Structure of the stem Identi Code

In order to assist radio units to check acquisition authorisation for system identity codes and
to facilitate the geographical sub—division of -subscription service offered by network

operators, the use of the system identity field within commercial trunked networks operating
in Band H1 sub-bands 1 and 2 shall be structured asfollows:

With bit 1 of the §'Y§- field set to ‘O’:

sys bit no. 9-12' 13-151 2-8

In

Network operator identity

To be allocated by thetkadiocommuniications Agency (RA)

Network dependent data
(see below)

Label for multiple control channels

(see 9.5.3)

9-28

ARRIS GROUP, INC., |PR2015-00635, Ex. 1036, p. 107 of 214



iti Y e t ‘I’:

SYS bit 110. 3. 2-3 4-12 13-15

TE

Network operator identity

'00’ National network no. i

‘O1 * National network no. 2
"10’ Reserved

'11’ Reserved

Network dependent data

(see below)

Label for multiple control channels

(see 9.5.3)

Format of the nggggrk Qemndent gata

The network operator is free to utilise the network dependent data sub-field in any way which

conforms to the following general structure and requirements:

Bit no. 9 12 sits hit. no. 1 = '0'

j

12 SYS bit no. 1 = *1’

A sub-field with length set by the network operator, starting at bit 9

(SYS bit no. I -2 ‘0’) or hit 4 (SYS hit no. 1 = '1’) which indicates

the subscription zone to which the system identity code belongs.

A sub-field with length set by the network operator, starting at bit 9

(SYS bit no. 1 == '0‘) or hit 4 (SYS bit no. .1 = '1‘) which indicates

the registration area to which the system identity code belongs.

A sub-field with length set by the network operator ending at bit 12 of

the SYS field which may be used for any control channel identification

purpose which the network operator specifies. '
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A sub—field with length set by the network operator (minimum 3),
starting at bit9 (srs bit no. 1 = ’o') or him (srs bit no. 1. = '1’)

which indicates the sub-field to be used when checking the source of
or CLEAR messages (see li..9.2.3.3, 1l.9..2.3.7 and

1l.9.2.3.8). ’

A snfield with length set by the network operator starting at bit 9
(SYS bit no. 1 = ’0‘) or hit 4 (SYS bit no. 1 == ’1’) which indicates

the sub-field of the network dependent data which is to be preferred

during hunting.

Zero bits is a. valid length of any sub.-field, in which case that sub-field‘ has no relevance to
acquisition authorisation or hunting procedures.

9.3.4.23 Agiuisitign Authgrigtign Data and NDD Prefer-eng Data

The .radio unit shall provide facilities for acquisition authorisation data to be implanted during

network personalisation to enable the radio unit to carry out the verification process specified
in 93.4.2.1 for .each possible selected network (see 9.2). This acquisition authorisation data

shall consist’ of the following information for each possible selected network:

~ the length ofthe ZONE sub—field (LZ),

- the length of the AREA sub—fie1d (LA).

In addition, the acquisition authorisation storage shall provide for any combination of the

following three classes of acquisition data for at least eight total entries:

- zone identity: a binary number of length equal to L2, which authorises

acquisition of control channels conveying system identity codes bearing that
zone val-ue;

area identity: a binary number of length equal to LA, which authorises

acquisition of control channels conveying system identity codes bearing that .
area value;

full identity: a binary number of length 4 bits (SYS bit no. 1 = ’0’) or 9 bits '

(SYS bit no. 1 = ’1‘) which authorises acquisition of control channels

conveying the single identity code in the network which bears that value in

bits 9 to 12 (SYS bit no. 1 = ’O’) or bits 4 to 12 (SYS bit no. I = ’l’).

Each zone, area or full‘ identity entry in memory shall include an identifier to distinguish the
three classes of data (the form to be taken by this identifier is not specified).

The radio unit may provide facilities for NDD preference data to be implanted during

network personalisation to enable the radio unit to carry out the verification process specified
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in 9.3.4.2.? for each possible selected network (see 9.2).. This NDD preference data shall
consist of the following information for each possible selected network:

93.4.2.4

At least four values ofP D NDD sub"-field, each value referred to

as a preferred NDD sutrset, which identify preferred system identity codes

as ones bearing these values in the PREFERRED NDD sub-field.

For each preferred NDD sub~set a number from 0-9 indicating the length of
the PREFERRED NDD sub-field in bits to which the value refers.

For each preferred NDD sub-set, a number from 1 to 10, inclusive, indicating

the order of priority (1 is highest priority, 10 lowest) in a "preferential NDD

subset hunt stage", "preferential sampled hunt stage“ or “background search

sequence“. The same priority may apply to more than one preferred NDD
sub~set.

use of Acquisition Aumoriggjgg Dag

The radio unit shall apply the following procedures when checking a system identity code
selected for verification against its acquisition authorisation data for the selected network.

if bit 1 of the selected SYS is ‘l‘, the mobile shall check that the selected network is a

national network and that a match exists between the NET field in the selected SYS and that

authorised for the selected network.

If bit 1 of the received SYS is "0’, the mobile shall check that the selected network is a

regional network and that a match exists between the OPID field in the selected SYS and that
authorised for the selected network.

If the radio unit holds no data for zone, area or full identity acquisition

authorisation for the selected network, then it may acquire any control

channel belonging to that network.

If the radio holds data for zone, area or full identity acquisition authorisation

for the selected network, then the following precedence shall apply:

(a) The radio unit shall first check for a match between any zone identity

acquisition authorisation data and the selected system identity code. If a

match is found then acquisition is authorised.

(1)) Falling acquisition authorisation at the zone identity level, the radio

unit shall check for a match between any area identity acquisition authorisation

data and the selected system identity code. If a match is found then

acquisition is authorised.

(c) Failing acquisition authorisation at the zone or area identity level, the

radio unit shall check for a match between any full identity acquisition
authorisation data and the selected system identity code. If a match is found
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then -acquisition is authorised.

If acquisition -authorisation. testing fails at all three levels, then the radio unit shall assume
thatit is not authorised to acquire the control channel ‘under test.

Checking the LAB §§h—fl'glg

If the radio unit has successfully verified the system identity code against its acquisition -

authorisation data for the selected network it shall examine the LAB sub-field in the light of
its control category held in read-only memory (see 9.2).

93.4.2.5

If the control category of the radio unit 'is.not one of the categories permitted access by the
LAB sub-field value (see 9.5..3;), then the radio unit shall assume that it is" not authorised to-

acquire the control channel undertest. .

Qhfildng the AREA §3;Q.-field

If the radio unit has. suecessfullfy verified the system identity code against its acquisition
authorisation data for the selected network andhas verified that it is permitted to acquire by

the value of the LAB field, -then it shall examine the AREA sub-field in the light of

currentlywalid -records of successful and denied registrations applicable to the selected

network held in its read/write memory (see 9.2).

9.3.4.-2.6

If the value of the AREA sub-field under examination is a value held in a currently-valid
record of denied regist'rations_ applicable to the selected network, then a radio unit shall

assume that it is not authorised to acquire the control channel under test.

In addition, if the control channel confirmation is being carried out during a "preferential

area hunt stage" and if the value of the AREA sub—ficld under examination is not held in a

currently—valid successful registration record for the selected network in the radio unit's

read/write memory, then the radio unit shall assume that it is not authorised to acquire the
control channel under test.
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are-network dependent). Samples of length NCl codewords shall be taken when monitoring
the channel for the purpose of final checking prior to confirmation (93.4.4) and of length
NC2 alter confirmation.

In this contexta "codeword" shall be considered as the contents of the firs! or second half

of a slot on the forward control channel (see l!3.3.3-.1ll) irrespective of the contents of that

slot. Any codeword which is not decodable shall be regarded as a codeword with errors.

The radio unit shall also count as codewords with errors all codewords received between the

firs: control channel system codeword with a value of SYS field different to that selected for
verification and the first control channel system codeword with the value of SYS field the

same as that selected for verification, including the initial control channel system codeword
with the different value of SYS field.

If, in any sample of NCI codewords, the count of codewords received with errors exceeds

NX1 (network dependent), or in any sample of NC2 codewords, the count of codewords

received with errors exceeds NX2 (network dependent), then a codeword sample error event

shall he recorded by the radio unit. The radio unit shall hold two alternative values of
NCUNXI and NC2fNX2 as follows:

one set of values of NC} and NXI shall be utilised when monitoring a channel

for the purpose of final checking prior to confirmation when the channel

number is identified as one on which tirneshared control channels may be

expected in the store of channel numbers held in the radio unit’s read—only

memory as applicable to a "normal hunting sequence" (see 9.2.1) or in the

store of data received from BCAST messages held in readfwrite memory (see

9.2.2) or in the TSI field of a received MOVE or CLEAR message;

the other set of values of NCI and NXI shall be utilised when monitoring a

channel for the purpose of final checking prior to continuation when the

channel number is not identified in the datastores or fields specified above as

one on which timeshared control channels may be expected;

one set of ‘values of NC2 and NX2 shall be utilised when monitoring a channel

after confirmation when the cha.nnel"number is identified as one on which

time-shared control channels may be expected in the store ofchannel numbers

held in the radio unit's read~only memory as applicable to a "normal hunting
sequence" (see 9.2.1) or in the store of data received from BCAST messages

held in read/write memory (sec 9.22), or in the TS] field of a received
MOVE or CLEAR message;

the other set of values of NC2 and NX2 shall be utilised when monitoring a
channel after confirmation when the channel number is not identified in the

data stores or fields specified above as one on which time-shared control

channels may be expected.

Whilst waiting for signalling on a control channel (eg, after transmitting a random access

message) a: radio unit shall suspend the count of codewords received with errors. Any count

9-33

ARRIS GROUP, INC., lPR2015-00635, EX. 1036, p. 112 of 214



in progress at the time that a radio unit enters this waiting state shall beaborted .-and the
result discarded.

When a radio unit leaves the control channel as a result of thecircumstances specified in

9.4.1 parts (13), (C), (d), (f), (g), or (in), or (h) when due to a demanded registration, it shall

resume error checking. When "it acquires and verifies a new channel it shall confirm the '

channel '(9.3.4.4) and -shall then suspend. error checking until it is no longer waiting for
signalling.

9.3.4.4y 1 .--~—ki A

-If a control channel, which satisfies‘ theprocedures of 9.3.4.1 and 9.3.4.2, was sampled

during "a hunt at a level less-than 1.2., then it shall notbe finally confirmed until the error
checking procedure specified in 9.3.4.3 has produced NZ1 samples of NCI codewords.

Further ifany" of the N21 samples of Ncl codewords has produced a codeword sample error

event then the radio unit -shall reject the channel -and resume hunting.

‘When .a‘ sampled control channel has passed all the appropriate tests in 9.3'.4».l, 9.3.4.2 and

9.3.4.3 then the radio unit shall regard the current hunting sequence as complete and shall.
consider the control channel as confirmed.

9.4 Leaving a Control Channel

9.4.1 Rggons :9: Leaving. a _(,;gntrol gghannel Whilst Not Waiting for Signfling

Whilst active on a control channel, either prior to acquisition being confirmed or during

activity subsequent to control channel confinnation, the radio unit shall monitor conditions

on that channel and be prepared to leave the control channel and return to the control channel

hunting procedures. This monitoring shall continue when the radio unit is waiting for

signalling from the TSC, but the circumstances which result in the radio unit-leaving the

control channel are reduced and are prescribed in 9.4.2 below.

When not in the state of waiting for signalling from the TSC the radio unit shall leave the

current control channel and enter the control channel hunting stage prescribed when:

(a) After confirmation, a codeword sample error event has been recorded in a _
sample of NC2 codewords (see 9.3.4.3) and codeword sample error events are

recorded in each of N22 further successive samples of NC2 codewords. In. this case

the radio unit shall enter the "preferential hunt sequence".

([7) The value ofbits I to l2 of the SYS recovered from deoodable control channel

system codewords received differs from the value of the bits verified during

acquisition authorisation (see 9.3.42.1) for a continuous period TS and the next

decodahle control channel system codeword received after the expiry of TS also

yields a value of SYS different to the verified value (see !!6.2.1.2!!). The radio unit

shall remain active on the channel after the first mismatch but shall not transmit any

random access message until a valid SYS value has been received, in which case it

may resume normal operation (see !!6.2.l.2!!). After leaving a control channel in
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these circumstances, the radio unit shall enter the "preferential bunt sequence", unless
it is prior to confirmation when it shall resume hunting procedures.

(c) No decodablee control channel system codewords are received over a

continuous period in excess of TS (see ll6.2.l.2!l). In this case the radio unit shall

enter the "preferential hunt sequence", unless it is prior to confirmation when it shall

resume‘ hunting procedures.

(d) An Aloha or, in the case of radio units which are equipped to employ the

MARK message, a MARK message is received in which the value of CHAN4 does

not match the .least significant four hits of the channel number of the control channel

and there is also no match in the nextdecodable Aloha or MARK message. The
radio unit shall remain active on the channel after the first mismatch but shall not

transmit any random access message and shall leave the channel immediately after the
second mismatch-,-_ unless a valid CHAN-vi value has been received in the interim in

which case it may resume normal operation (see l!6.2.l.2!l). After leaving a control

channel in these circumstances the radio unit shall enter the "preferential hunt

sequence” , unless it is prior to confirmation when it shall resume hunting procedures.

(e) The user initiates a change of selected network. In this case the radio unit

shall assume control channel acquisition procedures on the-new selected network with

the "single channel hunt sequence", the “preferential hunt sequence", or the "normal

hunt sequence" depending on what valid information of previous activity on the new

selected network is held in the radio unit’s readfwrite memory.

(B A MOVE message applicable to the radio unit is received (sec l!7.4.2.l!). In
this case the radio unit shall note the value of the T31 field and enter either the

"single channel hunt sequence" or the "preferential hunt sequence" depending on the

value of the CONT field in the MOVE message, unless it is prior to continuation

when it shall resume hunting procedures.

(g) A control channel system codeword is received in which the value of the LAB

sub-field in the system identity code indicates that the control category of the radio
unit for the selected network is not permitted access on the current control channel

and the LAB value in the next decodable control channel system codeword also

indicates that the radio units control category is not acceptable. The radio unit shall

remain active on the channel after the first failure but shall not transmit any random

access message and shall leave the channel immediately after the second failure,
unless a value of LAB sub-field is received in the interim which does permit access

by the unit, in which case it may resume normal operation (see 9.5.3). After leaving

a control channel in these circumstances the radio unit shall enter the "preferential

hunt sequence", unless it is prior to confirmation when it shall resume hunting

procedures.

(h) The radio unit receives AC'KX(QUAL-—’0’) as a result of sending a random

access registration (RQR) message {see !!8.2.2.3!!), or as a response to an RQR sent

in reply to a registration demand by the TSC (see l!8.3.2.2!l). In the caseof a

random access registration request (not permittal prior to continuation) or a
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registration demand received whilst the radio unit is to airandomvaccess
registration request, the radio unit shall assume the hunt stage that it was last engaged

in prior to the registration attempt. It may eithernesumelthe hunt stage at the channel
number it would have sampled next -or commence the hunt stage anew. In the case

where a registration demand was received at anyother time, the radio‘ unit shall enter

the "preferential hunt stage", uniess it is prior to confirmation when it shall resume

hunting procedures.

(3) After confirmation, the radio unit receives ACKX{QUAL= ’ 1’) as a result of

sending a random access registration request (RQR) message (see !i8.2.2.3ll).. In this

case the radio unit shall assume the hunt stage that it was last engaged in prior to the

registration attempt. It may either resume the hunt stage at the channel number it

would have sampled next or commence the hunt stagjeanew.

(k) After confirmation, the radio unit has timed out after a random access

registration (RQR) attempt due to NR being reached or TC being exceeded (see

!!7.3.8!!). In this case if the registration attempt is being carried out prior to a

successful re-registration being achieved ona new1y~’con‘firmed control channel the

radio unit shall assume the hunt stage that it was last engaged in prior to the

registration attempt. It may either resume the hunt stage at the channel number it
would have sampled next or commence the hunt stage anew. If the registration

attempt is being carried out at any other time the radio unit shall enter the

"preferenu‘aJ hunt sequence".

(1) When the radio unit receives an ALI-IF message or equivalent (sec 13.6) and

the radio unit is not in the fall—bacl< mode (sec 13.3). In this case the radio unit shall

enter the "preferential hunt sequence". If the radio unit is equipped with the fall-back

option it shall obey the procedures of section 13.

(in) When the radio unit receives a GTC message which it has not obeyed in which

the designated traffic channel is the control channel on which the message was

received and the radio unit is not in the fallback mode (see !l9.2.2.S!!). In this case

the radio unit shall enter the "preferential hunt sequence“.

In addition to these mandatory conditions a radio unit. may leave the current control channel

and enter the control acquisition procedures when:

(11) After confirmation, the radio unit receives ACKX{QUAL=’l‘) as a result of

sending a random access request message, except RQR. if the radio unit leaves the

control channel as a result ofexercising this option it shall enter the “preferential hunt

sequence".

(13) After confirmation, the radio unit has timed-out after a random access attempt,

except RQR, due to NR or NE being reached or TC being exceeded (see l!7.3.8!!).

If the radio unit leaves the control channel as a result of exercising this option it shall

enter the "preferential hunt sequence".

(q) After confirmation, the radio unit has identified one or more prospective
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control channels as a result of carrying out a “background search sequence" (see
9.3.3.7). If the radio leaves the control channel as a result of exercising this option

it shall enter the "preferential hunt sequence”.

In addition a radio unit may leave the current control channel, temporarily, when:

(1') It has received a- BCAST (SYSDEF =’00101’) message. In this case the

radio unit shall switch to the return channel indicated by the CHAN field in the

message and shall return to the confirmed control channel in sufficient time to be able

to decode any address codeword which may be transmitted in the forward direction

in the second slot following the slot containing the BCAST (SYSDEF ='00l0l‘)
message.

(5) In the course of implementing a "background search sequence" it initiates a

sampling activity in accordance with the requirements "of section 9.3.3.7.

9.4.2 l_.egving g ggntrgl Qhggngl Whilst Waiting for Signalling

A radio unit waiting for signalling shall leave the control channel on which it is currently

active when any of the following events as listed in 9.4.1 above occur: (13), (c). (d). (t), (g),

(it) due to a demanded registration, and (m). In such circumstances the radio unit shall retain

its state of waiting for signalling during any hunting procedures and subsequent control

channel continuation tests. Any timers relevant to the waiting state shall be “laintained.

In addition, a radio unit which times—out on the expiry of timer Ti whilst waiting for

signalling relevant to the transmission of an RQR message shall:

i. If the registration attempt is being carried out prior to a successful re-

registration being achieved on a newly~confirmed control channel, assume the hunt

stage that it was last engaged in prior to the registration attempt. It may either

resume the hunt stage at the channel number it would have sampled next or

commence the hunt stage anew.

ii. If the registration attempt is being carried out at any other time, enter the

"preferential hunt sequence".

A radio unit which enters the control channel acquisition procedures whilst in the waiting

state shall obey the hunting procedures specified in 9.3.3 and the control channel

confirmation procedures specified in 93.4. In addition, whilst in the waiting state, the radio

unit shall only confirm a control channel in which the value of bits 1-12 of the system

identity code (SYS) being examined under the procedure specified in 9.3.4.2 matches bits

1-12 of the system identity code which was examined to authorise acquisition of the control

channel on which the radio unit was last confirmed. A radio unit which, having entered the

control channel acquisition procedure whilst in the waiting state, times out on any of the
timers TA, TC, '1‘! or TW as appropriate to its condition, shall continue to search for a

control channel but shall resume the control channel acquisition procedures, but without the

application of the additional SYS code check specified above.
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A radio unit waiting for signalling which leaves the oonmol channel on which it is currently
active due to events (c) or (1) listed in the “foregoing 9.4.1 shall cancel its waiting for

signalling state upon entering the control channel acquisition procedures.

it should be noted that events (3), (It) for a random access rcgisuation request, (1'), (1;),.(;;), _
(p). (q), (r) and (s) are not applicable to a radio unit in the state of waiting for signalling.

9.5

9.5.1 In u ' 11

Commercial networks in Band. III sub-bands 1 and 2 may operate with multiple control
channels at a single site and may require the subdivision of the radio unit population to allow
load sharing between control channels. This facility is provided by the LAB sub-field in the

system identity code (see 9.5.3) and by control categorisation of radio units (see 9.5.2).

9.5.2

At the time of network personalisation the radio unit shall be allocated a control Category
(CCA-_T) and this category shall be stored in the radio unit's tead—on1y memory. Four control

categories are available, which are designated A, B, C and D for convenience.

The control category governs afiquisifion and retention of a control channel, since the LAB

sub-field in the system identity code indicates which radio unit control categories are allowed
to use a control channel (sec 9.3.4.3 and 9.4).

9.5.3 The l.AB sg;h—fi§ld

The LAB sub-field occupies bits 13 to 15 of the system identity code (see 9.3.42.2). The

meanings assigned to the eight possible values of LAB shall be:

‘O00’ Reserved (future definition in MPT 1343)

‘D01’ All categories permitted

‘O10’ Categories A and B only permitted

‘()1 1‘ Categories C and D only permitted

’lO0’ Category A only permitted

‘ 101 ‘ Category B only permitted

’ l 10‘ Category C only permitted

‘Ill ' Category D only permitted
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1 10

10.1 fieneral

10.1.1 1n1r_oduc_t_i9_r:1.

Registration is a method of recording the area or group of areas where a radio unit is likely
to be located within a network. This information avoids searching for radio units throughout

the whole network, consequently reducing call set-up time and control channel loading.

A secondary feature is that it provides a means of restricting the service of individual radio
units by allowing the network to deny registration requests.

The registration strategy enables networks to operate single or multiple registration. It is

mandatory for radio units to support single registration, and multiple registration is a
standard option. On networks which employ multiple registration, single registration radio

units may make more registration requests than multiple registration radio units. Since the

single registration radio unit is registered in only one area however, it is likely that fewer

AHOY messages from the network would be required to locate it. Registration strategy is

determined by the network and may be broadcast to radio units to allow them to take
appropriate actions.

The registration strategy describes two types of registration. The first of these is explicit

registration, where registration is achieved by means of an RQR message (either random

access or demanded). The second is implicit registration, appropriate to multiple registration

type radio units, where registration is achieved by means of messages exchanged during call
set—up. Only messages that terminate control channel signalling are used for implicit

registration-

It is possible that due to a failure the network may not be able to maintain registrations, but

will want radio units to use the network as if they are registered. The network may

broadcast a message to indicate that a temporary registration mode is in operation. Radio

units which receive this message will recognise the temporary registration mode, and may

be required to re- register on receipt of a further broadcast message indicating that the

network is in a normal registration mode.

10.2 ginglg Registration

10.2.1 Prgedure

The single registration procedure specified in this section enables a network to record the

likely area in which a radio unit is located.

l0.2. 1.1 The Principle

The principle of registration requires that the radio unit shall only retain a valid registration

record where it has received confirmation that it is the same record as that currently held

within the network. If there is any doubt that the record is correct, then a NULL indicator
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must be written against the record. If a radio unit fails to receive a response to a1 registration
request, this could be due to:

- -the request not being received by the network, in which case "the network will

regard the previous successful registration by the unit as the currently-valid ,
registration record;

the-request being accepted by the network but the aclmowledgement not being '
received by the radio unit, in which case the network will regard the

unsuccessful registration by the unit as the currently-vaiid registration record;

the request being denied-or failed by the network but the acknowledgement not

being received by the radio unit, in which case the network may either regard-
the previous successful registm_tion~ by the unit as the currently-'v‘a1id

registration record or record a NULL registration for the calling unit.

Accordingly. in .such cases the radio unit is not able to confirm whether the network holds
a valid record "for the unit and if it-does, whether it is the previous registration or the present

registration. It shall therefore, when making a registration‘ attempt, write the registrafion
record into its memory at the time of makingthe registration attempt but, at the same-"time,
write a NULL indicator -against the record. When the successful registration is confirmed by

a suitable acknowledgement from the system the radio“ unit shall then canoe] the NULL
indicator.

10.2.2 Storage and Timinc, rgguirements

10.2.2.1 Rguirements

In order to follow the procedures specified in this section the radio unit shall provide the
following storage requirements appropriate to the selected network:

a) In ‘B’ r /wri - memo see t-ion 6.2:

The registration record applicable to the selected network, The registration record shall

include the value of the verified AREA code and may include the channel number of the

control channel on which that explicit or implicit registration attempt was carried out. The
registration record shall also include a flag to indicate whether the registration record is

normal or temporary. Until the radio unit is switched off, or equivalent, the flag’ shall also

be capable of indicating an undefined state prior to being set.

The radio unit shall discard any data held in‘ protected read/write memory unless its. validity

is reasonably assured. Also it should be noted that the values described in 10.2.2.1(a) may

be held in unprotected RAM while operational and transferred to protected RAM on switch

off or equivalent.

The registration records used by a single registration radio unit are indicated in Table 6.1 as

"Prime registration" records. ~
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fit @gZgg‘gmemoz1;

i. At least 8 different values of AREA sub~.ficld of the received. system identity
code verified when acquiring" the control channel on which a registration attempt by

the radio unit has been ‘denied. These shall be managed as a FIFO list: when the

radio unit has a full list of entries, any further addition to the list shall displace the

earliest entry.

ii. The latest value of the REG parameter received on the control. channel to

indicate whether the control channel is in the normal or temporary registration mode

(an undefined state shall be indicated prior to receipt of REG within a session).

to) In read«only -memory, wl_ij§h shall Q set by network firsonalisatign;

A value of the ZONE field which shall be designated as the ‘home-‘ ZONE of the radio unit.

Note: A single registration type radio unit shall ignore the NA ‘field advised by any BCAST

(SYSDEF= ‘C5001 1‘) messages successfully decoded during activity on the selected network.

10.2.2.2 Action on Sgitch-off or Switch-on or Quit/alent

Data held under 10.2.2.1 b) shall be discarded at some time between the radio unit being

switched off and being made ready for service after being subsequently switched on. For

these purposes a user—initiated change of selected network shall be regarded as being
equivalent to switching off the radio unit.

If. at switch-off (or equivalent), the registration record is currently labelled as undefined (see

sections l0.2.4.l.l, 10.2.4.2.l, l0.2.5.l.1 and I0.2.5.2.1), then at some time between the

radio unit being switched off and being made ready for service after being subsequently

switched on. the registration record shall be labelled as normal.

10.2.3 Action on confirmation of a control channel

A radio unit shall not make any attempt at random access until control channel confirmation
has been achieved, see 9.3.4.4.

When a radio unit confirms a control channel it shall then:

i. If the verified AREA code is zero, or the radio unit is personalised with a zero
length AREA field, or the radio unit is in fall—baclt mode, the radio unit shall not seek

to register by random access nor shall “it create or alter any registration record. The

radio unit shall note that registration is not required and that it is free to initiate calls.

Otherwise:

ii. If the verified area code is in the list of denied registrations, the radio unit

shall resume hunting (see section 9).
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Otherwise:

iii. If the radio-u‘nit'does not hold a. 'successful- registration record for theveritied
AREA code, the radio unit shall attempt‘ to register by random access (see section

10.2.4) according to normal rules (see !!7.3ll)'.

Otherwise:

iv. If the radio. unit holds a successful_ registration record for the verified AREA

code it shall not attempt‘ to register. If the radio unit, is of a which stores the
relevant channel number in‘ the.regjist1-aticti recordrand. if the stored channel number
is different from the current number,‘ thengthe radio unit shall" replace the stored
channel number in the record by the current channel number without otherwise
affecting; the registration record.

Once confirmed on a control channel. the radio unit shall not transmit any message other

than RQR, or an acknowledgement in response to an Ahoy with IDENTI = REG!

(H8-.2.i2.4!!)t, unless it holds a successful registration .-record relating to the -verified AREA
code (unless the verified AREA code is zero; or the radio unit is ‘personalised with. a.- zero
length AREA field, or the radio unit is in ‘the fal'l.-back mode). If at any time whilst active
on a control channel the radio unit_c'eases,‘to hold a successful registration record relating to
the verified AREA code. it shall refrain from transmitting any message other"than.RQR. or
an acknowledgement in response to an Ahoy with IDENT1 = REGI (l!8.2.2~.4!l), until a
successful registration record relating to the verified AREA code is held (unless the verified

AREA code is zero, or the radio unit is personalised with a zero length AREA field. or- the
radio unit is in the fall—back mode). Whilst restricted in its transmissions due to not holding
an appropriate registration record the radio unit shall obey any applicable messages received,

as required, provided that to do so does not involve transmitting on the control channel (other
than RQR or an ACK to an AI-{Y with IDENTI = REGI).

At any time that the radio unit holds a successful registration record relating to the verified

AREA code, it is free to transmit any message conforming to the requirements of this

specification.

10.2.4 Registration Procedures

10.2.4.1 Registration hy Random Access

When a radio unit determines that it is required to register, it shall attempt to do so by
random access using the procedures defined, in MPT 1327 section 8.2.2. Note that if the
registration is occasioned by the receipt of BCAST (SYSDEF = ’OOOl1’), then the actions

prescribed in section 102.7 c) or d) shall be performed prior to those defined below.

If the random access timeout TC expires and the radio unit has not sent a registration
request (!!8.2.2.2!l), the radio unit shall enter the control channel acquisition procedures

(section 9). '
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Immediately upon sending the registration request by random access, the radio unit shall
write into memory the AREA code for the system to which it is making the request together

with a NULL indicator and delete the AREA code retained from its previous registration.

The action after transmitting a random access registration request shall be. as specified in
sections I0.2.4.l.l to l0.2.4.l.5.

10.2.4. l .1 Registration awtw

The registration attempt shall be considered successful on receipt of ACK(QUAL = '0’).
The radio unit shall:

a) convert the NULL record to a successful registration record by removing the NULL
indicator and

h) if the radio unit has received a REG parameter (see 10.2.7) since commencing the

session, it shall label the registration record as either normal or temporary,

corresponding to the latest received value of REG. If the radio "unit has not received

a REG parameter (see 10.2.7) since commencing the session, it shall label the

registration record as undefined {see also 10.2.2.2 and 10.2.7).

10.2.4.1.2 Bggistration Denied

The registration attempt shall beconsidered denied on receipt of ACKX(QUAL = ‘O_‘). The
radio unit shall:

a) write the AREA code in the list of denied registratio.n records (see section 10.2.2).

and

13) enter the control channel acquisition procedures (see section 9).

lO.2.4.l.3 Registration Failfl

The registration attempt shall be considered to have been unsuccessful upon receipt of

ACKX(QUAL=‘ 1 ').

The radio unit shall resume hunting, sec 9.4.10), and after confirmimg acontrol channel and

receiving a suitable Aloha message, shall re-commence a random access registration attempt
in accordance with section 8.2.2 of MPTl327.

Note that. until a successful registration is achieved. the radio unit shall not attempt to

transmit other than RQR messages, or an acknowledgement in response to an Ahoy with

IDENTI = REG! (ll8.2.2.4ll), but shall continue to obey any received messages, provided

that to do so does not involve transmitting on the control channel (other than RQR, or an

ACK to an Ahoy with IDENTl = REGI).
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l0.2.4.1.4 R ' mm 1 . at

Ifthe radio unit times out from waiting for further signalling for the registration (! !8'.2.2.4! 1),
or cancels its wait state as defined in section 9.4.2, it shall enter the control. channel

acquisition procedures (section -9).

l0.2.4.l.5

If. whiie waiting for a response to a random access registration request message, the radio
unit receives an ALHR message individually addressed to it, the radio unit shall send a
registration request RQR in accordance with MP1‘ 1327 section 8.3.2.] a2 (the radio ‘unit
shall not send an emergency request RQE). ' r

The action shall then be as defined in sections I0.2.4.l.1 to lO.2.4.l.4. and in sections 7.3
and 8.2.2.2 of MPT 1327..

10.2.4.2 Registration on Demand

If, whilst confirmed on the control channel and not attempting to register by random access,

a. radio unit receives an applicable individually addressed ALHR, it shall write a NULL

record against the existing registration record forthe currently verified AREA code and shall

attempt to register, complying withgthe procedures defined in MPT 1327 section 8.3.2.

The radio unit action after transmitting RQR upon demand, whilst not attempting to register

by random access, shall be as clefinedin sections l0.2.4.2..l to iO.2.4.2.3.

10.2.4 .2. 1 Rggigtrgtign Agfiptfi

On receipt of ACK(QUAL=‘0‘) the registration shall be considered accepted and the radio
unit shall:

a) convert the NULL record to a successful registration record by removing the NULL
indicator, and 1

b) if the radio unit has received a REG parameter (see l0.2.7) since commencing the -

session, it shall label the registration record as either normal or temporary,

corresponding to’the latest received value of REG. If the radio unit has not rweived

"a REG parameter (see 10.2.7) since commencing the session, it shall label the

registration record as undefined (see also 10.2.2.2 and 10.2.7).

l0.2.4.2.2 Rggigtratign Denig

Registration is denied if ACKX(QUAL=‘O') is received. On receipt of this message the
radio "unit shall:

a) write the AREA code in the list of denied registration records, and
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o) enter the control channel acquisition procedures (section 9);

l0.2.4.2.3 N9 Aclcngwlg"gement Reg:ived

If no response is received -within WAIT+1 slots, the radio unit shall make no consequential
changes to its registration record. If, as a result of the action prescribed in 10.2.4.2, the

radio unit has no registration record for the verified AREA code, then it shall attempt to

register by random access.

l0.2.5

This paragraph is not used.

10.2.6

This paragraph is not used.

l0.2.7 Action gn ‘receiving broadcast registration parameters

a) The radio unit shall not make use of the NA field.

b) If the radio unit holds an undefined registration record for the verified AREA code.

the record shall be labelled as either normal or temporary corresponding to the value
of REG received.

c) If the radio unit receives REG ——-'0’ while active on acontrol channel, it shall record

that the channel is in the normal registration mode.

If the radio unit holds a temporary registration record for the verified AREA code, .it shall

delete that record and attempt to register by random access.

cl) if the radio unit receives REG =’l’ while active on a control channel, it shall record

that the channel is in the temporary registration mode.

If the radio unit holds a normal registration record (not temporary) for the control channel,

and the ZONE value of the verified system identity code differs from the ’home’ ZONE of
the radio unit, the radio unit shall label the registration record as temporary.

Note that 1)), c_) and d) shall apply to all registration records held by the radio unit, not only
the prime records.

10.2.8 Fall-back Mode

Any radio unit (whether or not it implements the fall-back mode option) which receives an

ALHF message on a control channel for which the verified AREA code corresponds to a
registration record, but for which the verified ZONE. code does not match its home zone,

shall label the registration record as temporary. --
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10.2.8.1 En ‘n F - ack‘M

Upon entering fail-back mode {see 13.3) a radio unit shall continue to maintain registration
records. Whilst in the fall— back mode and ‘confirmed on the fali-back channel, the radio unit

shall -not attempt to register by random access or make use of control channel "messages to-
implicity register; the radio unit is free to initiate and receive calls even if the unit does not
have a registration record ‘for the verified AREA code.

10.2.8.2 fiving Eall back Mme

Upon leaving the fall—baclc mode the radio unit shall attempt to register if required to by
sections 10.2.3 or 10.2.7.

0

10.3 Multiple Registration

10.3.1 In e ‘on

As a radio unit travels within range of more than one registration area, it may be advisable

to guard against frequent reregistration, otherwise excessive registration request. signalling
may be generated. The multiple registration procedure specified in this section aims to

minimise this problem. It provides a mechanism whereby the radio unit may be registered

in more than one area simultaneously and so can move freely between the areas for which

it has valid registrationswithout-. re—registering

To minimise the number of radio units simultaneously registered in more than one area

(thereby minimising theéarnount of Ahoy signalling), there is a time-out mechanism whereby

‘old’ registrations expire if the radio unit doesnot make any calls in the area for a specified

time. The specification defines the timeout in the radio unit; the network may operate a

corresponding time-out.

Although old registrations in the radio unit expire after a time-out, the most recent. or prime.

registration does not expire, in order to avoid periodic re-registration.

it is important that the registration records stored in the radio unit and in the network

correspond. If a radio unit believes it is registeredvin a particular area, but the-network does

not, then the radio unit will not receive any calls while in that area. Much of the -

specification serves to maintain this correspondence as closely as possible, despite corruption
of signalling. Any discrepancy must be ’fail—sai'e‘, ie the network. may hold a record of

registration that the radio unit does not hold, but the radio unit must not believe that it is '
registered in an area that the network has not recorded. ‘

10.3.1.1 The Principle

The multiple registration procedure is described with reference to the examples below which

show, for triple registration, what happens as a radio unit travels between different
registration areas.
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Figure 10.3 illustrates the basic operation, Initially the radio unit is registered in area A and

is in the normal registration mode. when it travels to area B it must register before
accessing the network. Registration information from area Aisretained both in the radio

unit and the network for ‘a time determined by the network operator. The radio unit now

returns to area A and does not need to reregister. However, since B was the most recent

(prime) registration area, the radio unit registration for A will time-out. In such an event the

radio unit is immediately aware that it is no longer registered in the area corresponding to
the control channel currently received and so attempts to register. As a result, 13 becomes

a timed registration and will eventually time-out in the radio unit and network,

Figure 10.3 shows what happens if there is no response to a registration attempt as the radio
unit travels. It will be seen that the radio unit record and the network record no longer

correspond, but by inserting a null record at the radio unit no ambiguity arises. I I: also shows
how the registration records are updated by implicit registration when the radio unit makes

a call in an area for which a registration record already exists.

ARRIS GROUP, INC., IPR2015-00635, Ex. 1036, p. 126 of 214



Location of
radio unit

Radio unit Registers on Registers on Does not Times-out of Times out
action A B re- A_and of B

register registers

Prime reg record A 8 A
.radio
unit
records

Timed reg
records

Prime reg
records

Network
records

Timed reg
records

FIGURE 10:3 - EXAMPLE 1

Location of A
radio unit

Radio unit Regierers Attempts to Registers Does not Makes a call
action A register on C register - implicit

B - response registration
not received on A

Prime reg NULL
Radio recored
unit
records

Timed reg
records

Prime reg
records

Network
records

Timed reg
recorga

FIGURE 10.3 - EXAMPLE 2

10-10

ARRIS GROUP, INC., |PR2015-00635, Ex. 1036, p. 127 of 214



10.3.2 fimrage and Timing g_gr_zj;er_rm§

10.3.2. 1 Rguirernents

In order to follow the procedures specified in this section the radio unit shall provide the

following storage requirements appropriate to the selected network:

a) In Type ‘B’ .readIwrite memory (see section 6.2):

i. The latest value of NA (the maximum number of registration records which

the radio unit shall hold concurrently) appropriate to the selected network as advised
by any BCAST (SYSDEF=‘000ll’) messages successfully decoded during activity

on the selected network. In the event that no valid data of the appropriate value of
NA is held then the radio unit shall assume a default value of NA =- 1 until such time

as a BCAST (SYSDEF =‘00O1 1‘) message is successfully decoded from the selected
network.

ii. The prime registration record applicable to the selected network. The

registration record shall include the value of the verified AREA code (together with

a NULL indicator if applicable) and may include the channel number of the control

channel on which that explicit or implicit registration attempt was carried out‘. The

registration record shall also include a flag to indicate whether the prime registration

record is normal or temporary. Until the radio unit is switched off, or equivalent,

the flag shall also be capable of indicating an undefined state prior to being set.

Note: The radio unit shall discard any data held in protected readlwrite memory unless its

validity is reasonably assured. Also it should be noted that the values described in a)i, and

a)li may be held in Type ‘A’ memory while operational and transferred to Type ‘B’ memory

on switch off or equivalent.

In read!write memory:

1. (NA~l) timed registration records which, together with the prime registration

record specified in all above, form the NA registration records applicable to the

selected network. Each record shall include the verified AREA code (together with

a NULL indicator if applicable) and a flag to indicate whether the registration record

is normal or temporary (the flag shall also be capable ofindicating an undefined state,

prior to being set). Each record may include the channel number of the control

channel on which the explicit or implicit registration attempts were carried out. The

radio unit shall discard any timed registration record held in read/write memory when

a time TD has elapsed since the registration record was written to readlwrite memory.

ii. At least 8 different values of AREA sub~field of the received system identity

code verified when acquiring the control channel on which a registration attempt by

the radio unit has been denied. These shall be managed as a FIFO list: when the

radio unit has a full list of entries, any further addition to the list shall displace the

earliest entry. A
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The latest value of the REG parameter received. on .the"-control channel ‘to
indicate whether the control channel‘ is in the normal or ‘temporary registration mode

(an undefined state shall be indicated prior to receipt of REG within a session).

c) In read—only memory, which shall be set by network personalisation:

i. A value of the ZONE field which shall be designated as the ‘ho. e‘ ZONE of
the radio unit.

Agfigg on §witch ofi gr fiwigh gr: or m_tg‘\'/algal

Data held under 10.3.2.1 in’) shall be discarded at some time between the radio unit being

switched off and being made ready for service after being subsequently switched on. For

these purposes _a user-initiated change of selected networlcnshall be regarded as being
equivalent to switching off the radio unit. -

10.3.2.2

If, at switch-off (or equivalent), the prime registration record is currently labelled as
undefined (see sections 10.3.4. 1. I , 10.3.4.2..l, 10.3.5. 1.} and 10.3.5.2. 1), then at some time

between the radio unit being switched-off and being ‘made ready for service after being
subsequently switched on, the prime registration record shall be labelled as normal.

Value of a LQQLL rgrd

A NULL record contains the Alien code and a NULL indicator.

10.3.2.3

10.3.3 - Action on nfirm i. ntrol channel

A radio unit shall not make any attempt at random access until control channel confirmation
has been achieved, see 9.3.4.4.

When a radio unit confirms a control channel it shall then:

i. If the verified AREA code is zero, or the radio unit is personalised with a zero
length AREA field, or the radio-unit is in fall-back mode, the radio unit shall not seek

to register by random access nor shall it create or alter any registration record. The

radio unit shall note that registration is not required and is free to initiate calls.

Otherwise: I

ii. If the verified area ‘code is in. the list of denied registrations, the radio unit

shall resume hunting (see section 9).

Otherwise:

iii. If the radio unit does not hold a successful registration record for the verified

AREA code, the radio unit shall attempt to registerby random access (see section

10.3.4) according to normal rules (sec 117.311).
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Otherwise:

iv. If the radio unit holds a successful registration record for the verified AREA

code it shall not attempt to register. If the radio unitis of a type which stores the

relevant channel number in each registration record and, if the stored channel number

is different from the current. number, then the radio unit shall replace the stored

‘channel number in the record by the current channel number without otherwise

affecting the registration record or associated timer.

Once confirrned on a control channel, the radio unit ‘shall not transmit any message other

than RQR, or an acknowledgement in response to an Ahoy with IDENT1 = REGI
(!!8.2.2.4l 1), until it holds a successful registration record relating to the verified AREA code

(unless -the verified AREA code is zero, or the radio unit is personalised with a zero length

AREA field, or the radio unit is in the fall-back mode). If at any time whilst-active on a

"control channel the radio'un'1t ceases to hold a‘ successful registration record relating to the

verified AREA code, it shall refrain from transmitting any message other than RQR, or an
acknowledgement in response to an Ahoy with IDENT1 = REG1 (!!8.2.2.4!!), until a
successful registration record relating to the verified AREA code is held (unless the verified

AREA code is zero, or the radio unit is personalised ‘with 2 zero length AREA field, or the
radio unit is in the fall-back mode). Whilst restricted in its transmissions due to not holding

an appropriate registration record the radio unit shall obey any applicable messages received,
as required, provided that to do so does not involve transmitting on the control channel (other

than RQR or and ACK to an AP}? with IDENTl = REGI).

At any time that the radio unit holds a successful registration record relating to the verified

AREA code, it is free to transmit any message conforming to the requirements of this

specification.

10.3.4 Registratim Prggflurgs

l0,3.4.l Registration by Random Access

When a radio unit determines that it is required to register, it shall attempt to do so by

random access using the procedures defined in MPT 1327 section 8.2.2. Note that if the

registration is occasioned by the receipt of BCAST (SYSDEF = ‘O0Ol1’), then the actions

prescribed in section 10.3.7 c) or d) shall be performed prior to those defined below.

If the random access timeout TC expires and the radio unit has not sent a registration request

(!!8.2.2.2l 1), the radio unit shall enter the control channel acquisition procedures (section 9).

Provided that the prime registration record is not already a NULL containing the same

AREA code as the currently verified AREA code, then immediately the radio unit transmits

its first registration request message by random access it shall:

a) change the prime registration record, whether or not it has a NULL indicator

appended to it, into a timed registration record with a newly started timer, deleting,

if necessary, the timed registration record closest to expiry (see section 10.3.6), and
then,
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write into its prime registration record the A-REA code for the system to which it is
making the request together with a NULL indicator.

b)

Note that the requirements of this paragraph shall not apply to repeat transmissions‘ of the

request message within the same registration attempt.

The action after transmitting a random access registration reqluest shall he as specified in
sections I0.3.4.1.1 to 10__.3.4.l.5.

10.3.4. I .1 Registration Amepted

The registration attempt shall be considered -successful on receipt of -ACK(QUAL = *0’).
The radio unit shall:

a) convert the NULL prime record to a successful primeregistration record by removing.

the NULL indicator, and

b) if the radio unit has received a REG parameter (see 10.3.7) since commencing the
session, it shall label the registration record as either normal or temporary,
corresponding to the latest received value of REG. If the radio unit has not received

a REG parameter (see 10.3.7) since commencing the session, it shall label the
registration record as undefined (see also 10.3.2.2 and 10.3.7).

l0.3.4.1.2 Re is '0 nied

The registration attempt shall be considered denied on receipt of ACi(X(QUAL = *0‘). The
radio unit shall:

a) write the AREA code in the list of denied registration records (see section l0.3.2),

and

1:) enter the control channel acquisition procedures (see section 9).

10.3.4. 1.3

The registration attempt shall be considered to have been unsuccessful upon receipt of .
ACKX(QUAL= '1’).

The radio unit shall resume hunting, see 9.4.10), and after confinnimg a control channel and

-receiving a suitable Aloha message, shall re—oommence a random access registration attempt
in accordance with section 8.2.2 of MPTl32'7.

Note that, until a successful registration is achieved, the radio unit shall not attempt to

transmit other than RQR messages, or an acknowledgement in response to an Ahoy with

IDENT1 = REGI (ll8.2.2.4ll), but shall continue to obey any received messages. provided

that to do so does not involve transmitting on the control channel (other than, RQR, or an

ACK to an Ahoy with IDEN'I‘i = REGI).
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10.3.4.1.4 R is ' nAtte t im t

If the radio unit times out from waiting for further signalling for the registration (1l8.2.2.4!!),
or cancels its wait state as defined in section 9.4.2, it shall enter the control channel

acquisition procedures (section 9).

l0.3.4.1.5 Registgajgn Dgnmd Reggived During a‘ Random Awss Rggigggtion
Iranramnn

If, while waiting for a response to a random access registration request message, the radio

nnili receives an ALI-IR message individually addressed to it, the radio unit shall send a

registration request RQR in accordance with MPT 1327 section 8.3.2.1 212 (the radio unit

shall not send an emergency request RQE).

The action shall then be as defined in sections l0.3.4.l.l to l0.3.4.1.4, and in sections 7.3
and 8.2.2.2 of MPT 1327.

10. 3 .42 Registration on Demand

If, while confirmed on a control channel and not attempting to register by random access,

a radio unit receives an applicable individually addressed ALHR, it shall write a NULL

record against the existing registration record for the currently verified AREA code and shall

attempt to register, complying with the procedures defined in MP1‘ 1327 section 8.3.2.

Provided that the prime registration record is not now a NULL containing the same AREA

code as the currently verified AREA code, than upon making a registration attempt (as a
result of a demand) the radio unit shall:

a) change the prime registration record, whether or not it has a NULL indicator

appended to it, into a timed registration record with a newly-started timer, deleting,

if necessary, the timed registration record closest to expiry (see section 10.3.6), and
then,

*0) write into its prime registration record the AREA code for the system to which it is

making the request together with a NULL indicator.

The radio unit action after transmitting RQR upon demand, whilst not attempting to register

by random access, shall be as defined in sections 10.3.4.2.1 to 10.3.4.2.3.

10.3.!-‘+.2.I Registration Acceptfi

On receipt of ACK(_QUAL=’0') the registration shall be considered accepted and the radio
unit shall:

a) convert the NULL prime record to a successful registration record (by removing the
NULL indicator), and
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if the radio unit has received a REG parameter (see ~_ro.3_.73 sinee“comnien_cing" the
session, it shall iabel the registration record‘ as either normal ‘or temporary,
corresponding to the latest received value of REG. If the radio ‘quit has not received
"a REG parameter (see 10.3.7) “sineecomrnencing” the session, itgshali ‘label the
regist'ration're.cord as undefined (see also 10.3.2.2 and '10.3.7)'.'

1o.3.4;2.2 sagg_-i’stratig.n ‘Denied ‘

Registration is denied if ACKX(QUAL=’O’) is received. On receipt of this message the
radio unit shal1:' ' ‘

a) write the AREA code in the list of denied registration records. and

b) enter the control channel acquisition procedures (section 9).

10.3.4.2.3 N kn wl - n . iv

If no response is received within WAIT-F 1 slots, the radio unit shail fnake no consequential
changes to its registration record. If, as a result of the action prescribed. in 10.3.4.2, the

radio unit has no registration record for the verified AREA"code, then it shall attempt to

register by random access. - .

10.3.5 Implicit Registration

When a radio unit participates in a signalling transaction on a control channel for which it

holds a timed registration record then, in the circumstances defined in this section, the radio

unit is implicitly re—registered, and a prime registration record is created for thewerified

AREA code. Note that the requirements of this section apply only when the radio unit is

tuned to a control channel for which it holds a timed successful registration record and only
when the radio unit is in the nonnal operation mode (not in the falbback mode).

10.3.5.1 Im li it ' ti n f - ll'n Ra '1 nit

Transmission of a random access message, other than RQR, RQX, or«RQQ hook signalling,

may result in implicit registration, as defined in sections l0.3.5.l.1 to l0.3.5.l‘.4.

10.3.5.l.1 lmpiigit gegisgation is Successful

Implicit registration shall be considered successful if any of the following messages ‘
applicable to the call are received:

- ACK(QUAL=-'0‘)

- ACK(QUAL=‘I‘) if cancellation of the call is requested
- ACKV

~ A“CKE(QUA.L=’0’)

- ACK'I‘(QUAL=‘0‘)

- ACKB(QUAL=’0‘)
- GTC
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On receipt of any of these messages (unless the prime registration record now corresponds
to the verified AREA code) the radio unit shall:

3) Delete the timed registration record corresponding to the verified AREA code (if the
record still exists), and

Convert the prime registration record to a timal registration record. with a newly
started timer, and

Create a prime registration record for the verified AREA code, and

If the radio unit has received a REG parameter (see 10.3.7) since commencing the

session, it shall label the new prime registration record as either normal or temporary,

corresponding to the latest received value of REG. If the radio unit has not received

a REG parameter (sec 10.3.?) since commencing the session, it shall label the
registration record as undefined (see also 10.3.2.2 and 10.3.7).

If the prime registration record is a NULL for the verified AREA code. then on receipt of
these messages the radio unit shall convert the prime record to a successful registration
record (by removing the NULL indicator).

10.3.5. .1 .2 Implicit Registration Failed

Implicit registration shall be considered failed if ACKX applicable to the call is received.

On receipt of ACKX the radio unit shall make no consequential changes to the registration
records and shall return to the idle state.

10.3.5. L3 Impligig ‘Registration Iimes Out

If the radio unit times out from waiting for further signalling for a call (timeouts TA, '1‘! or

TW), or cancels its wait state due to entering the control channel acquisition procedures (see

9.4.2), then (unless the prime registration record now corresponds to the verified AREA

code, including if NULL) the radio unit shall:

a) Convert the existing prime registration record to a timed registration record with a

newly~started timer, deleting, if necessary, the timed registration record closest to

expiry, and

b) Create a NULL record as the prime registration record.

If the radio unit timed out from waiting (it: did not cancel its wait state), it shall then either
return to the idle state or enter the contnol channel acquisition procedures (section 9).

10.3.5 .1.4 Ag;_tion gt gwitchflff gr fluivalent

If, while the radio unit is waiting for further signalling for its call, the radio unit is switched

off (or equivalent), or the user selects a different network, the radio unit shall (unless the

prime registration record now corresponds to the verified AREA code, including if NULL)
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create a NULL record as_ the pzime'regi‘st'ration record (note thamhe radio unit may be
designed so that no processing is required after switch«off' has been initiated).

10.3.5.2 Implicit Registration Qf Called Radio Unit

Transmission by the radio unit of A.C,K{Q'U‘AL =’0’) in response to an AHY message for

an -incoming traffic channel cal! (!£9.2.2.‘2Al!) may result in implicit registration as defined
in sections 10.37.52,} to l0.3._5.2.4. '

lO.3.5.2.l Im ici

Implicit registration shall be considered successful if a GTC or AHYX message applicable

to the incoming call is received. -

On receipt of-either of these messages (unless-the prime registration record now corresponds

to the verified AREA code) the radio unit shall:

2.!) Delete the timed registration record corresponding to the verified AREA code (if the
record still. exists and -irrespective of whether the record is normal or temporary), and

b) Convert the prime registration record to a timed registration record with a

newly—started timer, and '

o) Create a prime registration record for the verified AREA code, and.

d) If the radio unit has received a REG parameter (see 10.3.7) since commencing the

session, it shall label the new prime registration record as either normal or temporary,

corresponding to the latest received value of REG. If the radio unithas not received

a REG parameter (see 10.7) since commencing the session, it shall label the

registration record as undefined (see also 10.3.2.2 and 10.3.7).

l0.3.5.2.2 Implicit Registration Failed

If, while waiting for further signalling for an incoming traffic channel call, the radio unit

receives an AHY message for a different incoming traffic channel call and sends

A.CK(QUAL '--=’O’) or ACKi(Q'UAL =’O’), the radio unit shall make no consequential -

changes to. the registration records and shall apply the procedures of 10.3.5.2 to the new
AHY.

l0.3.5.2.3 Implicit Registgtign Times gnu; .

If the radio unit times out from waiting for further signalling for an incoming traffic channel

call (timeout TA) or cancels its wait state due to entering the control channel acquisition

procedures (see 9.4.2), then (unless the prime registration record now corresponds to the

verified AREA code, including if NULL) the radio unit shall:

a) change the prime registration record, whether or not it has a NULL indicator

appended to it, into a timed registration record with a newly started timer, deleting,
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if necessary, the timed registration record closest to expiry, and then,

b) write into its prime registration record the AREA code for the system on which it is

verified together with a NULL indicator.

If the radio unit timed out from waiting (ie did not cancelits wait state), it shall then return
to the idle state.

10.3.S.2.4 Action on §witgh;gff gr Eggivalent

If, while the radio unit is waiting for further signalling for-an incoming traffic channel call,

the radio unit is switched off (or equivalent), or the user selects a different network, the radio

unit shall (unless the prime registration record now corresponds to-the verified AREA code,

including if NULL) create a NULL record as the prime registration record (note that the
radio unit may be designed so that no processing is required after switch—off has been
initiated).

10.3.6 Registration Record Timgzut

The timer for a registration record (timeout value TD) shall be started when the record is

displaced from being prime registration record.

The radio unit shall delete any registration record (even a NULL record) displaced from

being the prime registration record for which the time period TD has expired.

If the deletion on timeout occurs while the radio unit is active on a control channel, and

results in the radio unit having no successful registration record corresponding to the received

confirmation AREA code, the unit shall attempt to explicitly register by random access, see
section 10.3.4.1.

10.3.7 Action or ivin castre'st i m r

a) If the received value of NA is smaller than the number of registration records

currently stored, the radio unit shall delete the-excess number of records, retaining

only the prime registration record and (NA-l) most recently created timed registration
records.

If the radio unit holds an undefined registration record for the verified AREA code,

the record shall be labelled as either normal or temporary corresponding to the value
of REG received.

c) If the radio unit receives REG =’0’ while active on a control channel, it shall record

that the channel is in the normal registration mode.

If the radio unit holds a temporary registration record for the verified AREA code, it shall

delete that record and attempt to register by random access.
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d) If the radio unit receives REG‘ = ‘ 1‘ while active on a control channel, it shall record
that the channel is in the temporary registration mode.

If the radio unit holds a normal registration record (not temporary) for the "control channel,
and the ZONE value of the verified system identity code differs from the ‘home’ ZONE of
the radio unit, the radio unit shall label the registration record as temporary. '

Note that b), c) and :1) shall apply to all registration records held by the radio unit, not only'
the prime records.

10.3.8 Fall-back Mode

Any radio unit (whether or not it implements the fall-back mode option) whi‘c:hfreoei‘ves‘ an
ALI-IF message on ‘a control channel for which the verified AREA code corresponds to a

registration record, but for which the verified ZONE code does not match its home zone,
shali labei the registration record as temporary. '

10.3.8.1 Entering Fall-hack Mode

Upon entering fall-back mode (sec 13.3) a radio unit shall continue to maintain registration
records. Whilst in the fall» back mode and confirmed on the fall-back channel, the radidunil

shall not attempt to register by random access or make use of control channel messages to

iinplicity register; the radio unit is free to initiate and receive calls even if the unit does not

have a registration record for the verified AREA code.

10.3.8.2 Leavin Fall-bacl<M e

Upon leaving the fall—bac}< mode the radio unit shall attempt to register it‘ required In by
sections 10.3.3 or 10.3.7.
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11. CALL PROCESSING

In this section, the section numbers have been formed by pretixing the section numbers of

MPT 1327 by " I I . ". Thus subsections here refer directly to, and should be read in parallel

with. sections of MP1’ 1327. The requirements of MP1’ 3.327 are also mandatory

requirements of this specification. Each sub-section below defines the requirements for the
facilities and fimctions relevant to the radio unit for call processing. These requirements are

categorised as follows:

Mandatory The radio unit shall implement the function or facility.

Standard Option If the radio unit implements the function, then it shall be implemented

at least in the specified manner.

Available for If the TSC implements such a customised function, then if

Customisation the radio unit implements the function it shall operate in the‘ manner

specified by the network operator of that TSC. Such functions will not

modify existing standardised functions. If the radio unit does not

understand the customised function in the context of system it is

currently using, then it shall ignore that function. The radio unit shall
not infringe any of the requirements of section 5 of MP1‘ 1327.

Optional The radio unit may use the information or implement the facility at the
discretion of the manufacturer.

Informative. The corresponding section within MPT 1327 is primarily informative
or related only to TSC specification, with no requirements on the radio

unit arising directly from the contents. Related requirements may be
included in other sections, however.

The radio unit shall ignore those fields of received messages which it does not understand.

I 1. 1 Introduction

Informative.

11.1. 1 User Facilities

Informative.

'i1.1.l.l T sof 11

Informative.

11.1.1.2 Making Calls

It shall be mandatory for the radio unit to be able to make calls to individual radio units and
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line connected units. The ability to make:-.ica1ls.to the -other destinations listed is _a standard

option.

It shall be mandatory for the radio unit to be able-to make interprefix ‘speech calls, although
this does not necessarily require‘ prefix number entry '-by the- user (see section 8.2).

The requirements on the radio "unit for the use of call; progress information sent by the TSC
for confidence indication. is defined in section 8.1. -

11.1.1.3 Receiving Calls

The requirement to respond to correctly addressed incoming calls that are received is
mandatory. This requirement includes _interprefix calls. The response may, however. be a
rejection if, for example, _a radio unit not have a particular non-mandatory facility, or
if the user has indicated that certain calls are to be rejected.

The implementation of a busy control is a standard option.

The implementation of a call back control is a -standard option.

The implementation of a "ready for communication control“ (RFCC) is mandatory.

Confidence indication requirements are specified in section 8.1.

1=l. 1.1.4 Divert"-ing galls

Diversion of calls is a standard option. Automatic redial to the diversion I-DENT is

optional.

ll.l.2 System Features and Facilities

11. 1.2, 1 System Dimensions

it shall be mandatory for the radio unit to be able to store in its personality any one of the

addresses in the full addressing range as its individual address. In addition it shall be

mandatory for the radio unit to be able to store in its personality up to 4 of the addresses in »

the full addressing range as its group addresses (see section 6).

11.1.2.2 cm n oi

Informative. See section 13 of this specification for details of fall-back operation, which is
a standard option.

11.1 .2.3 Call "Handling

Informative. The requirements for security are defined in section 11.15.
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11.1.2.-4 M;§l§~§i3§ Sy§_temg

Informative. The -registration procedures are defined in Section 10 of this specification.

1'1. 1.3 guide to Some Key Prgtfil Agggg

lnfomiative.

11.1.3-.1 gzontrol Qhannel fiignglling §mggmre

Informative.

11.1.3.2 Cgnt_rgl gghanngl §igag1ling Mgsggges

Inforrnative.

11.1.3.3 Ranggm Agcesg Prgtgcgl.

l1.1.3.3.l Principle of Qpgration

Informative.

1l.l.3.3..2 Features of the R n m Ac Protocol

Informative.

1 l . I .3.4 Addressing

Informative. The use of extended addressing is mandatory for a radio unit making a simple

cal] to a radio unit or line unit with a different prefix.

11.1.3.5 Examgleg of Signalling Sequences

informative.

11, 1.3.5.1 Example; Rgdig Quit Cglls a Qmgp

The ability to make group calls is a standard option.

ll.1.3.5.2 Example; fidio Unit galls a Qnit with the Same Prefix

The ability for the radio unit to make such calls is mandatory.

ll.l.3.5.3 Example; Radio llni; g;§1[; a 11m‘; wjm a Diffemng Prefix

The ability for the radio unit to make such calls is mandatory.
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1 1.-1.3.5.4

The ability for the radio unit to make suéhcails is a standard option.

1 1.2 Dgfigitigng

The definitions listed in section 2 of MP1‘ 1327 are consistent with those listed in section 3

of this specification.

1 1.3 Signalling» Fgrmats

Informative. The requi‘r'ements‘1isted in this section apply only to prescribed signalling.
Non-prescribed signalling is not coveredby this specification.‘

11.3.1 Basic Format

Mandatory as specified.

1 1 .3. 1. 1 IE

Mandatory as specified.

1.1.3. 1.2 Pr 1e

Mandatory as specified.

11.3.1.3 Message

Mandatory as specified.

11.3.1.4 Han'g_~_Qver Bit, H

Mandatory as specified.

1 1.3.2 Mesgge Format

Mandatory as specified.

11.3.2.1 Codewgrd fiynchrgnisation Sggttenge

Mandatory as specified.

11.3.2.1.1 Control Channel Codeword Synchronigtion Sguence

Mandatory as specified. 1

1I.3.2.1.2 Tmffig Qhannel Codeword Synchronigtion Sequence
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Mandatory as specified.-

l 1.3.2.2 Codewords

Mandatory as specified.

11.3.2.3 En in and E r h kin

The encoding is mandatory as specified.

The radio unit shall not accept any codeword from which the derived syndrome and parity
bit indicate that 3 or more hard errors have occurred in -an error burst of length 6 bits or

greater.

The radio unit. shall reject any codeword if it ‘does not correct potential bit errors indicated
by the coset leader for the syndrome.

The radio unit need not perform error correction, although error correction may simplify

receiver and modem design requirements in meeting the error performance requirements of

the receiver specified in Appendix A.

11.3.3 Signalling Transmission Variants

The radio unit_shal_1 be de-sigma tee :api3‘Vv1‘rrr.me‘vaIxarrtss‘§ez.*in.ul.

11,3.3.1 Single Me§'gg§__.Forma;'.’

Mandatory as specified.

11.3.3.2 I M_u1ti_g'Ie Mesgge Formation the Traffic Channel

Mandatory as specified.

11.3.3-.3 F . ' on‘_ '- hannel firm _t

‘u.3.3._3.1 34'9: Control Channel rigrmat '

Mandatory as specified.

1i.3..3.3..2 m‘g; ggem Displacement

Mandatory as specified.

11.4 Addreging

The radio unit shall understand those‘ special roams and DUMMYI that are required-by
the mandatory call procedures, and also those required by any-standard options that are
implemented.
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11.5‘ Codewgggd Smgmyg

The -standardised messages which the radio unit shall understand are defined in the following
sections.

Sggdgdised Fields

Mandatory as specified.

Rggrved Fields

Mandatory as specified.

Fiel d w 1'

Available for Customisation in the manner specified.

11.5.1 ontr I h n I t eword

Mandatory to make use of the CCSC for slot synchronisation.

The use of the DCSU is a standard option.

11.5 .2 General Address Codewgrd Structures

Informative.

11.5 .3 List of Address Codewords

Messages received by the radio unit which it shall understand and take any mandatory action

required:

GTC

ALI-I, ALHS, ALHX, ALI-IR, ALHF

ACK, ACKI, ACKQ, ACKX, ACKV, ACKT, ACKB

ACKE (if configured to send RQE messages)

AHY, AHYX, AHYQ, AI-IYC

MAINT, MOVE, CLEAR, BCAST

Messages rweived by the radio unit which it shall understand and take any mandatory action

required if the unit is individually addressed, and for which it is a standard option for the

radio unit to use if not individually addressed:

ALHD, ALHE

Messages received by the radio unit which it is a standard option for the radio unit to
understand:
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AHYD —

DACK -FDAL, BACK-l-DALG, DACK+DALN, DACK-HGO, DACKD, DACKZ, DAHY,

DAHYX, DAHYZ

GTT, MARK, HEAD

RLA, SACK, SITH

Messages for which the functions are not yet defined (informative):

SAMO

Messages which the radio -unit shall be required to send by the protocol (mandatory);

ACKI (QUAL = '0’)

ACK, ACKX

RQS, RQX, RQR, RQQ (indicating hook status)

MAINT (see section 11.5.5.4.2 for applicable messages)
SAMIS

Messages which the radio unit may send in the standardised format if permitted by the

protocol (standard option):

ACKV, ACKB

RQT, RQE, RQC, RQQ (other than for hook status)
DACK+GO. DACKD, DACKZ

DRQG. DRQX, DRQZ, DRUG!

RLA, RQD, SACK, SITH
HEAD

Messages for which the functions are not yet defined (infonnative):

SAMIU

Reserved and spare message fields shall be as specified.

11.5.4 0 '1‘ Traffi Chann I M e T

Mandatory as specified.

11.5.5 Cate ’ ‘ M sa

11.5.5.1 gloha Megggggs [flag 112’)

It is mandatory that the radio unit shall use the following roceived messages in making

random access attempts:

ALH, ALHS, ALHX, ALHR
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It is a standard option that the radio unit shall use the following rweived messages ‘in random

access attempts: ' ~ ~

ALHD, ALI-IE

It is mandatory for the radio unit to understand the ALHF message; it is a standard option

for the radio unit to implement fall-back mode (see section 13). -

Use of the WT, M, CHAN4 and N fields shall be mandatory when making use of any Aloha
message. The CHAN4 bits correspond to the 4 least significant bits of the 10 bit channel

number CHAN (see section" 5).

It is mandatory that the radio unit shall respond to all individually addressed Aloha messages

(ie those addressed to that specific unit, see !Z7.4.1!_!).

11.5.5.2 A kn wi m es ~‘ '

Messages received by the radio unit which it shall understand and take any mandatory action

required: r ‘

ACK, ACKI, ACKQ, ACKX, ACKV, ACKT, ACKB

Messages received by the radio unit which it shall understand and take any mandatory action

required if the radio unit is configured to send RQE messages:

ACKE

Messages which the radio unit shall send where required by the protocol (mandatory):

ACK, ACKX, ACKI (QUAL = *0‘)

Messages which the radio unit may send in the standardised format if permitted by the

protocol (standard option):

ACKV, ACICB

11.5.5.2.i A wled mn M n eT

Messages received by the radio unit which it shall understand and take any mandatory action

required:

ACK, ACKI, ACKQ, ACKX, ACKV, ACKT, ACKB

ACKE (if configured to send RQE messages)

Use of the QUAL field of the received message is a standard option except where:

i. mandatory confidence indications are required in section 8.1.;
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the protocol of MP1‘ 1327 requires a different mandatory action based on the

QUAL field.

Use of the diversion address or number of data codewords appended to ACKT
(QUAL = '0‘) is optional. If 1DENT1=PS'I'NGI in ACKT (QUAL='O‘) then the BCD

digits in the appended data codeword (s) shall contain the full dialled string, less the leading
Q.

ACKT (QUAL == *1’) is reserved.

I1.5.5~.2.2 A wled men em‘ Ra i Uni

Messages which the radio unit shalt send where required by the protocol (mandatory):

ACK (QUAL = '0‘ and QUAL = '1‘), ACKX (QUAL = ‘0'), ACKI (QUAL = '0‘)

Messages which the radio unit may send in the standardised format if permitted by the

protocol (standard option):

ACKV (QUAL = '1’), ACKX (QUAL = '1'),

ACKB (QUAL = ’o’ and QUAL = 1')

11.5.5.3 Typg, ’1.0’ Mesgges {gmuests and Ahoysz

Informative.

11.5.5.3. 1 Rguest Messages (Type ‘ IQ’)

Messages which the radio unit shall send where required by the protocol when making calls

(mandatory):

RQS, RQX, RQR

RQQ (for hook status)

Messages which the radio unit may send in the standardised format if permitted by the

protocol (standard option):

RQT. RQI-3, RQC

RQQ (other than hook status)

11.5.5.3.I.l R ue L "Sim 1 ” ll Mes

Mandatory for RQS containing:

(IDENT1 = Idem or IPFIXI) and
DT = ‘0‘ and

LEVEL = ‘l’ and

EXT = ‘O’ and
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FLAG1 -*o_' and
FLAG2 ‘*0’

Standard option for other cornbinations.

11.5.5.3.1.'2 Rgguest Codeword Eree -for Custornigtion

Section deleted in MPT 1327.

11.5.5.3.1.‘3 I Abort saction nest M‘

Mandatory as specified.

11.5.5.3.1.4 Rages; Q_a_II Diversion Message, RQ1

Standard option.

lI.5.5.3.1.5 Request Emergency Call Message, RQE

Standard option.

11.5.S.3.1.6 Request to Register Message, RQR

Mandatory as specified.

The "Info" field shall be set to all zeros, unless permitted otherwise by the network.

11.5.5.3.1.7 gang; §tatu§ Tgnggtign, RQQ

Mandatory for indication of book status (see MPT 1327 section 13). Standard option
otherwise.

11.5.5 .3. 1.3 Request tg Transmit ,S_11o;t Qata Mgmge, BQQ

Standard option.

11.5.5.3.2 Ahoy Messagfi (fl;/p_e_ ‘IO’:

Messages received by the radio unit which it shall understand and take any mandatory action

required:

.-

AHY, AI-IYX. AHYQ, AHYC

1l.5.5.3.2.1 -Qgnggi Avajlgjgiligy gghggk Mesgggg, AI-IY

It is mandatory that the radio unit responds to an individually addressed AHY message. Use

of the address in any data codeword appended to the AHY is a standard option.
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I1.5.5.3.2.2 £ 

informative.

11.5.S.3.T2.3 gLa_n_cel Alert $33; Mgssgge, AHYX

Mandatory as specified.

11.5.5.3.2.4 Rgs_erved Section

Informative.

1l.5.5.3.2.5 Reserved Sectign

Informative.

lI.5.5.3.2.6 Reserved Smfign

Informative.

lI.5.5.3.2.7 Statgg Ahoy Mgsage, AHYQ

Mandatory as specified.

1I.5.5.3.2,8 Shgfl Dgg Inyjgggign Message, A!-IYg;

Mandatory as specified.

11.5.5,4 Mi 11 co s n 0] M ‘II’

Messages received by the radio unit which it shall understand and take any mandatory action

required:

MAINT, MOVE, CLEAR, BCAST

Messages received by the radio unit which it is a standard option for the mobile to
understand:

MARK

Messages which the radio unit shall send where required by the protocol (mandatory):

MAINT (see section 11.5.5.4.2 for applicable messages)

I1.5.S.4.1 Control gghgnej Marker, MAgK

It is a standard option whether the radio unit makes use of the MARK message.
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The CHAN4 bits correspond to the 4 least significant bits of the 10 bit channel number

CHAN (see section 5).

l1.S.5.4.2 Caii Maintenance Message, MALE 1

Messages received by the radio unit which it shall understand and take any mandatory action

required:

~

MAINT (OPER = ‘I10’, ’111’)

Messages which the radio unit shall send where required by the protocol (mandatory):

MAINT (OPER = ‘O01’, ‘O10’, '01:’)

For OPER = ‘I10’ or OPER = ‘111’ the message format is as follows:

con 11 .IIEWNH
1 7 13 1 3 2 3 10 3 1 1 '3 ‘I6

Field definitions are as for MPT 1327 with the addition of:

STI — Site Indicator Flag. If non-zero then SIL3 holds the three least significant bits

of the SIL sub—fie1d of the system identity code (SYS) currently being

propagated by the system originating the message.

SIL3 - The three least significant bits of the SIL sub~fie1d of the system identity code
(SYS) currently being propagated by the system originating the message.

For sn = '0' then SIL3 = RS‘/D azsvn = ’ooo*)

It is mandatory for the radio unit to understand and act on the messages:

MAINT (QPER == ’110’) (See also 1l.9.2.3.7)

MAINI‘ (OPER = ‘11i’) (See also 11.9.2.3.3)

It is mandatory for the radio unit to send these messages where required by the protocol:

MAINT (09512 = '00:‘, ‘our, ‘on’;

For OPER = ’110’ or OPER = ‘.111’, the STI and SIL3 fields are reserved and shall

be set to zero for MAINT messages transmitted by radio units.

l1.5.5.4.3 ,1 -.1) Wu M LEAR

Mandatory as specified.
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Ifthe radio unit receives a CLEAR message with the CONT field set to’ ’ then
the radio unit shall either return to the last active control channel, or remain on the

nominated fallback channel if in fall-back mode {see Sections 9 and 13).

The message format is as follows:

CW? CA7 ‘W95 FUNC STI SR3 YSI REVS
000 11 010 101010103010

1 ‘ID 10 ‘I 3 2 3 ‘I 3 1 1 l2 l6

Field definitions are as for MPT 1327 with the addition of:

STI - Site Indication Flag. Ifnomzero then SIL3 holds the three least significant bits
of the SIL sub-field of the system identity code (SYS) currently being

propagated by the system originating the message.

SIL3 ~ The three least significant bits of the SIL sub—field of the system identity code

appropriate to the system originating the message.

For STI = ‘D’ then SIL3 = RSVD (RSVD = ’000')

TSI — Time-sharedncontrol channel indicator. See section 9.

’O‘ ~ Time—shared control channels are not expected on channel number CONT.

’ 1’ — Time—shared control channels may be encountered on channel number CONT,

11.5.5.4.4 Move to nt Hill I MOVE

Mandatory as specified.

The radio unit shall enter a "preferential hunt" if it receives a MOVE message with the
CONT field set to ‘ ’ (see section 9).

The message format is as follows:

mx warm on ma: rum: ocur Rsvo rsz

can 11 an A v
1 7 13 1 3 2 3 10 5 2 1 16

Field definitions are as for MPT 1327 with the addition of:

TS} — Time-shared control channel indicator. See section 9.

‘0‘ Time—shared control channels are not expected on channel number CONT,

‘ l ‘ Time-shared control channels may be encountered on channel number CONT.

11-1.3

ARRIS GROUP, INC., |PR2015-00635, Ex. 1036, p. 150 of 214



1'1.5.5.4.5  L$

Mandatory for the following SYSDEF value:

’00Ol0’ Specify call maintenance parameters

’00011' Specify registration parameters

Standard option for the following SYSDEF values:

‘@0000’ Announce control channel

‘OODOI’ Withdraw control channel

‘D0100’ Broadcast adjacent site control channel number
‘D0161’ Vote now advice

1.1.s.5.4.5(a) ce ontr 1 Channel srsoan = '

Standard option.

The message format is as follows:

1 SYSDEF SYS CA1’ TYPE CHAN TS!
00000 000 ll

1 5 15 1 3 Z 3 10 1 1 6 16

Field definitions are as for MPT 1327 with the addition of:

TSI — Time—shared control channel indicator. See section 9.

'0‘ - Time-shared control channels are not expected on channel number CHAN.

'1’ - Time-shared control channels may be encountered on channel number CHAN.

ll.5.5.4.S(b) Withdraw C ntrol Channel SYSDEF = ’ 1‘

Standard option.

11.5.5.4.5(c) S if‘ Maint n ce Parameters Y DEF = ’ 1 ’

The message format is as follows:

$YSDEf SYS CAI TYPE DIAL PG! YSCL It!
00010 000 . 1 1

1 5 15 1 3 2 3 1 5 1 1 2 E 16

All facilities listed in MP’l‘l327 are mandatory. Field definitions are as for MPT1327 with
the addition of:

TSCLIM ~ Specifies the maximum traffic channel call duration for nomémergency calls.

ll~i4
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The binary values used areas follows:

’OO00000O‘: Dumtion to he CLIM

‘($000001 to ‘DQ001001’: Duration to be the decimal equivalent of the binary
field value in minutes plus 4 minutes.

‘0OOOI0.10‘- to '1.111lllO‘: Duration to be the decimal equivalent of the binary
field value in -seconds.

’11I1'1111‘; Call timer infinite.

11.5.S-4.5(d) ' if Revi trau’on.P in Y DEF = ‘ 11‘

It is mandatory for the radio unit to understand and act on this message.

The message format is as follows:

1 1 STSDEF SYS CAT TYPE FURC SPARE RI-‘F0 I
man can 11 was

1 5 15 1 3 2 3 4 2 1 5 6 16

Field definitions are as for MPT 1327 with the addition of:

NA — Specifies the maximum number of registration records which a radio unit shall
store (see section 10):

‘O0’ reserved for future definition in MPT 1343

‘O1’ one registration record

‘I0’ two registration records

’1 1’ three registration records

Specifies registration mode (see section 10):

'0‘ normal

‘ 1‘ temporary

RFFD ~ Reserved for future definition in MP1‘ 1343.

Default value = ’O0OOOO’.

1I.5.S..4.5(e) Broadcast Ad‘acent i ontrol hannel Number Y DEF : ’

Standard option.

The message format is as foilows:
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°°‘.’ '“ . ....IIEK
1 ' 5 15 1 3 2 3 10 1 1’ 2 4 16

Field definitions are as for MP’? 1327- with the addition of:

TSI — Time-shared control channel indicator. See section 9.

'0‘ - Time-shared control channels are not expected on channel number CHAN.

*1’ ~ Time-shared controlchannels may-beencountered on channel number CHAN‘.

11.5.5.4.5(f) V0 ‘Now Advice Y DEF = ‘ 1’

Standard option.

svsoer svs ‘1 V ca? 119: rum: rs: 1 ADJSITE
IIIWIWW:-

1 5 15 1 3 ' 2 3 10 1 1 2 4 16

Field definitions are as for MPT 1327 with the addition of:

TSI ~ Time—shared control channel indicator. See section 9.

’0’ Time—shared control channels are not expected on channel number CHAN.

'1’ Time~shared control channels may be encountered on channel number CHAN.

11.5.6 Category 1&1‘ Messages

11.5.6.1 gingle Address Messages gfljype '51‘)

11.5.6.l.l Qutbound Single Addgs Mesgggs, SAMO

The basic word format is informative.

1l.5.6.1.2 Inbound Single Address Messages

l1.5.6.1.2.1 Inlggund flnglicited _S_ingl§ Addrgs Mesggg, SAMIU

The basic word format is informative.

1I.5.6.1.2.2 Inhggng Soligig §ing1e Address Mgsagg, SAMIS

Mandatory for Mode 1, DESC -= ‘O00’ (Interprefix calls).

Mandatory for Mode 2, DESC = ‘O00’ (Serial number transfer).

Standard option otherwise.
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11.5.6.2 Sh rtDataM e r H ‘D

Standard option.

11.5.7 words "Ii 1 ' at Dta

1I.5.7.I Reguest Standard Data Qommunicatign RQD

Standard option.

11.5.7.2 Availability Qheck for §tandard Dag AHYD

Standard option.

11.5.7.3 Go to Transaction g3_rI't‘

Standard option.

11.5.7.4 Standard Data Random Access Radio Unit General Information DRUG}

Standard option.

11.5.8 Qggiewords applicable to Standard Data Transactions

.EI.5.8.1 ndard Da 11 ml Pu s Ackn wl ement.DA KD

Standard option.

1 1.5. 8.2 Standard Data Codewgrd DA; QK containing fiubmegsages DAL,DALG,DALN
or 0

Standard option.

11.5.8.3 tandard 133 A wled ement for Ex ited Data DAC Z

Standard option.

11.5.8.4 S dar Ge eral Aho DAHY

Standaxd option.

11.5.8.5 gtandgd Dag; Ahoy containing exfiitg Data DAHYZ

Standard option.

11.5.8.6 tan dData Ah fr 1 in Trans DAHYX

Standard option.
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1"1'.5.'8.7 Rgfi’ t ifit ACK - RLA

Standard option.

11.5.8.8 fiefit Groug Message DRQZ

Standard option.

11.5.8.9 Rggggg containing expgitgeg Data DR; 22

Standard‘ option.

11.5.8.1O Rg; nest to close 21 Transaction DRQX

Standard option.

1-'1..5-.8.11 Standard Data Selective Acknowledgement Header SAQK

Standard option.

l'I.5.8.12 Standard Data Address codeword for a Dataitem SITH

Standard option.

11.6 Qhannel Discipline

Informative.

11.6.1 Channel Digcipline for T85;

11.6.1.1 Control Channel Discipline for TSC

Informative.

11.6.1.2 Traffic Channel Discipline for T§C

11.6.1.2.1 Monitoring

Informative.

l1.6.1.2.2 gignalflfi-ming

Infomiative.

11.6.2 Channel Discipline for Radio Units

11.6.2.1 Control Channel Discipline for Radio units
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l1.6.2.1.1 Congo} ghgnel Aguigifion

Mandatory where specified. The radio unit shall also meet the requirements of section 9 of

this specification.

1l.6.2r1.2 Retaining g Qgntrol Qhgnnel

Mandatory as specified, where:

an applicable system identity code is any system identity code where bits 1-12 differ

from the verified value or where bits 13-15 (LAB) are a value which does not permit

access to the control category assigned to the radio unit;

appropriate codewords are CCSC‘s and, if the radio unit is equipped to receive them,

MARK messages;

a correct value of the system identity code is one in which bits 1-12 of the SYS field

from a received appropriate codeword match bits 1-12 of the verified value value and

bits 13-15 (LAB) are a value which permits access to the control category assigned
to the radio unit. -

The radio unit shall also meet the requirements of section 9 of this specification.

l1.6.2.1.3 Signal Timing

Mandatory as specified.

The reception-to-reception retuning time limits stipulated in MPT 1327, [6.2. 1.3], [6.2.2.1],
[7.4.”], [9.2.2.5], {9.2.3.4] and [9.2.3.8] all refer to the time between the end of the

relevant invoking codeword and the start of the last 16 bits of the preamble to the standard

data message on the new channel. The only requirement is to be able to decode such a
message.

Time limits for satisfactory reception of speech or non-standard data are not specified.

11.6.2.2

1 1.6.12.1

Iraffic Channel Digiglirte for Radio units

Monitoring

Mandatory as specified.

For definition of the re-tuning time limits, see ll.6.2.l.3.

ll.6.2.2.2 ‘ Signal Timing

Mandatory as specified.
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11.6.2.2.2.l

Mandatory as specified.

1I.6.2.2.2.2 Unsolicitg Transmiggign that Rmuires 21 Egg"n§_§

Standard option.

11.7 £@ 

Inforrnative.

11.7.1 The Priggiple

Informative.

11.7.2 'I‘§§; Random 4A@§ Facilities

11.7.2.1 Marking Random Access Frames

Informative.

11.7.2.2 ubdividin e

Informative.

11.7.2.3 Inviting fipgific 135% of Rggggm Aflsg Frame

Informative.

11.7.2.4 T§C Resgnses

Informative.

11.7.2.5 Withdrawing §Igg§ from Frame".

Informative.

1 1.7.3 di

Mandatory as specified.

11.7.3.1 Qhgfing fighgg Q: the Radio Unit Population

Mandatory as specified.

11.7.3.2 Ch kin Al h un tion
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Mandatory as specified. The rwog’nition.of'ALHF is mandatory; the implernemation of the
fan back mode is a standard option (see section 13).

11.7.3.3 'Fr_a.mes I_)_§fined__m: Aloha Numbers

Mandatory as specified.

11.7.3.4 First Try Qgtion

Standard Option -as stated.

11.7.3.5 Choosing a Slgt from a New Frame

Mandatory as specified.

11.7.3.6 Chgggk for fliflidrggm 3191-

Mandatory as specified. It is mandatory for the radio unit not to make a random access

when a codeword is not decodable (or no signal is received) (item :1. of MP1‘ 1327

section 7.3.6).

11.7.3.7 Noting the Response; Delay

Mandatory as specified. The required value of parameter NW is defined in Appendix B of
this specification.

11.7.3.8 Retry Decision and Timegggggg

Mandatory as specified. Requirements for confidence indications are given in section 8.1.

The required values of timeout and default parameters listed are defined in section 6 and

Appendix B of Lhis specification.

11.7.4 Related Prmedms for all Radio Units on a Control Channei

11.7.4.1 Individuaii Add Aloha Messa e

Mandatory as specified.

1 1.7.4.2 MQVE Message

Mandatory as specified (see also section 1I.S.5.4.4). For definition of the retuning time
limits, see 1I.6.2.I.3.

1 1.8 Rggigtgtion Prgurgs

Informative. Mandatory requirements for registration are specified in section 10 of this
specification.
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11.8.1. Rggistmgon Fgglifigs

Informative. The function of ALHF is’ specifiedin sections 9 and 13.

11.8.2 P: r fr’ ' tinb R dmA

11.8.2.1 T Fr. ure

Informative.

1 1.8.2. 1 .1

Informative.

1 1.8.2. 1 .2

Informative.

l‘l.8.2.1.3 TSC Time-out

Informative.

11.8.2.2 Radio unit Erogmures for Rggistratign by Random Rgggest

11.8..2.2..1 Criteria for Rgigtm_tion

Mandatory where specified. The requirements placed on the radio unit as regards

registration are given in section 10. The radio unit shall not attempt random access to a
system unless that system is identified in its personality {see section 6). Where a system

requires a radio unit to register, the radio unit shall be required to register successfully

before attempting to make any calls.

11.8.2.2.2 Regsggtion Request and Valid Re_sg_gnses

Mandatory where specified. The required values of timeout and default parameters listed are

defined in section 6 and Appendix B of this specification. The radio unit shall set the INFO

field to all zeros, unless permitted otherwise by the network.

‘I1.8.?..2.3 Acknowledgement Receiyed

Mandatory where specified. The action that the radio unit shall take when registration is
denied is defined in section 10 of this specification.

11.8.2.2.4 Time-out after Waiting

Mandatory where specified. The action that the radio unit shall take when registration is
denied is defined in section 10 of this specification. ..
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11.8.3  

11.8.3.1 TSC Pggdgggs for-Qgmgndigtg Rggisfllion

informative.

11.8.3.2 Radio Unit Procedures for Registration on Demand

1l.8.3.2.1 Individugllx Adda ALHR Mfigg

Items a1, a2: mandatory as specified. Item b: all radio units shall have the capability to

register, and hence the radio unit shall respond with RQR in this case. Item c. is not

applicable.

1l.S.3.2.2 Resxanse to RQR gm on Demand

Mandatory as specified. Additional mandatory requirements are placed on th_e radio unit in

section 10 of this specification.

11.9 Basic Call Procedures

Informative.

It shall be mandatory for the radio unit to be able to make "simple" calls to the following
destinations:

Radio units and line units with the same prefix.

Radio units and line units with a different prefix.

It is a standard option for the radio unit to make “simple” calls to destinations other than
those listed above.

It is a standard option for a radio unit to make the following calls:

Calls to a group.

Calls to all units on a system.

11.9.1 Basie Qgll Procedures for Tfig;

Informative.

11.9.1.1 Basic T§§ Procedures for Setting Up Qalls

11.9.1.1.1 ‘Reswnses to a Short Addressing RQ§ Message

Informative.
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11.9‘. -1.1.2 Responses to an Extended Addresging Rs 28 Message .

Informative.

11.9.1.1..3 Instruction; to fieng Exgndfl Addregg Information

Informative.

l1.9'.l.1.4 ,A§know'Iedgements Sent to :1 Calling Unit to Indicate Progress of a Simple
ix!

Informative.

1I»._9.1.1.5 Avaiiabiligg Qheck on Called Radio ilnit

Informative.

1-l.9.1.1.6 ' " _' ' to PABX Extensions and PSTN Destinations

Informative.

1I.9.1.1.7 Availability Qheck on Rgquesting Radio Unit

Informative.

1 1.9. 1 .1 . 8

Informative.

l1.9.1.1.9 Call Amalgamation

Informative.

11.9.1.1.10 Qugng Management gm; Qgeug Time-out

Informative.

1l.9.l.1.11 Resolving Call Conflicts

Informative.

l1.9.1.1.12 Trafilg Channel Alifition

Informative.

11.9.1.2 Bagig T§C Prgfiures for Maintenance and Clg;—Dgwn of galls

Informative.
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1.1.9.1-.2.1 QB Maintgggggg Qpfigng

Infonnative.

i1.9.1.2.2 Availability gghgk gn Tggffiig Channel

informative.

11.9.1.2}

Informative.

11.9.1.2.-3 Allfiting Rglggmgm Traffic Channel

Infonnative.

I1.9.1.2.5 1 tin Down Unwant Radio Unit Du ' v a all

Informative.

11.9.1.2.6 Call ggleardown

Informative.

11.9.2 Basic. §;_a_l1 Prggedures fgr Radio {J nig

Mandatory where specified.

It is a mandatory for the radio unit to be fitted with a "ready for communication control"

(RFCC).

11.9.2.1 Procedures fgr Radio units Mflng Simple Calls

Mandatory where specified.

It is a standard option for a radio unit to make calls to a PABX or PSTN destination.

11.9.2.1.1 Rmuggt for g gimplg gall

Mandatory as specified.

It shall be mandatory for the radio unit to be able to make simple calls to common prefix and

interprefix destinations.

It is a standard option for a radio unit to make data calls.

11.9.2.l.2 Valid Respgngg 1:9 Short Addressing RQS
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Mandatory as specified.

11.9.2.1..3 V id ‘Res n

Mandatory as specified.

'1 1.9'.2.1.4 Acknowledgement Receixed

Mandatory as specified.

Requirements for confidence indications are given -in section 8.1-. The radio unit shall make

an" indication to the -user following receipt of ACKB (Q_UAL= ’0’).

The facility to cancel a call accepted for call back. by use of an‘ RQQ message
(STATUS. =: 11111’) is a standard option.

Diversion requests (RQT) and use of diversion information-are a standard option. Automatic
re-dial to the diversion IDENT is optional.

11.9.2.1.S Availability Qheck and Channel‘ Allocation for Own Call

Mandatory as specified.

1l.9.2.1.6 Time-out after Waiting

Mandatory as specified. The requirements for confidence indications are given in
section 8.1.

1l.,9.2.1.7 Q_a_11 Qancellation

Mandatory. It shall be possible for the user to cancel the call. The requirements ‘for

confidence indications are given in section 8.1.

11.9.2.2 Basi-- 1' r for All Radio I11 11 n [Channel

Informative.

11.9.2.2.l instruction to 59nd Address Information. or Data, Mesgge

Mandatory for the following function:

Interprefix calls.

Standard option for the other transaction types listed.

11.92.22 1 Avg'1_abiIity Qheck on Calig Radio flnit

Mandatory where specified. It is optional whether the radio unit indicates the of the
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callerito the user. It is optional whether the radio unit makes a distinct indication for an

emergency call.

if, while waiting for an incoming traffic channel call, a radio unit receives a repeat Al-KY,

and the user has already activated the RFCC, the unit shall not re—alert the user.

In the event of an incoming traffic channel call (IDENT2 = Ident(l-8-100), INCI, IPFIXI,

PSTNGI or PABXI) the unit shall respond ‘with one of ACK(QUAL=’0‘),

ACKI(QUAL=-*0‘), ACKB(QUAL=’0‘), ACK.B(QUAL='I'), ACKV(QUAL=‘I‘) or

ACKX(QUAL=‘0’) in accordance with MPT 1327. In addition, the radio unit shall only

respond with ACKX(QUAL=‘t)‘) if one of the following conditions is met:

i. Bit 1) of the received AHY message is ’0’ and the unit is not accepting spwch. calls.

Bit D of the received AHY message is ‘I ’ and the unit is not accepting or not ready

for data calls (see section 12).

The radio unit shall not accept a call for callback (using ACKB(QUAL='0’)) unless it has

facilities for making the return call.

It is mandatory for the radio unit to send RQQ off-ltoolc./on-hook signalling.

As a standard option, the radio unit may respond to AHY, bit_Cl-IECK-J1‘, with ACK
(QUAL-'0'); This option shall only be "enabled" by network personalisation and the default
state shall be "disabled".

ll.9.2.2.3 Availability Chg}: on Requesting Eadie Unit

Mandatory as specified.

lI.9.2.2.4 Cancelling Alert fitate of (Salim Llnit

Mandatory where specified.

The requirements for confidence indications are given in section 8.1.

I 1.9.2.25 Trgffic Qhgngl Alifition

Mandatory as specified. User indication of calling {DENT is optional. For definition of the

retuning time limits, see iI.6.2.l.3.

11.9.2.2.6 gtgring Call Maintenance Pmmgtgrs

Mandatory specified.

It is an option for radio units to store the val us of TSCLIM from the last decodable BCAST,

SYSDEF='0OO10’ message received in read/write memory (see 11.5.5.4.5 c).
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Mandatory as specified.

11.9"-.2.3.1 Call 'Maintenan§-e*Me§'§gges

For values of NPON=1 and NPOFF=1 : mandatory as specified.

For values of N”.PON> 1 or NP-OF]-?'>1 : standard option.

Avail;lgility Check on T3"ffie fghannel

Mandatory as specified.

Diggbligg Ugr Transmission‘

See also 11.5.5.4.2.

11.9.2.3.-2

11.9.2.3.3

If the radio unit on a traffic channel receives 21 MAIN’? (OPER = '11 1‘) message with the

STI flag equal to zero then:

i. the S113 field = RSVD and has no meaning;

ii. the radio unit shall understand and take any mandatory action required-.

If the radio unit on a traffic channel receives a MAINT (OPER =‘1l1') message with the

STI flag NOT equal to zero, then:

i. the user transmission shall only be inhibited if the SIL3 field matches the three least
significant bits of the verified SIL code.

l.l.9,2.3.4 Re 1 ' m nt of Traffic hannel

Mandatory where ‘specified.

For definition of the retuning time limits, see 11.6.2.1.3.

The radio unit shall meet the requirements of any prearrangement made as regards the

sending of periodic messages during data calls (refer to section 6).

gig‘ing "on-hmk" on Iggfftg Qhannel

Mandatory as specified.

Time~guts on Traffic Channel

For values of NPON=l and NPOFF= 1: mandatory where specified.

l'l.9.2.3.5

11.9.2.3.-6
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For values of NPON>i or NPOFF>1: standard option.

The requirements for confidence indications are given in -section 8.1.

The definition of inactivity that shall be used in this section of MPT 1327 is that a radio unit
is considered inactive on a traffic channel when it is not transmitting and the received audio

is muted because the receiver quieting is insufficient.

It is an optionfor radio units to incorporate a maximum call duration timer. This timer shalt

be initialised immediately that the radio unit has timed to a designated forward traffic channel

following receipt of a GTC message in accordance with !!9.2.2.5l! (unless inhibited by the
latest received value of TSCLIM, see below). The timer shall remain in operation for as long

as the radio unit remains tuned to either the forward or return channel of -the designated

traffic channel or any other traffic channel to which the radio unit may be directed by

subsequent GTC messages in accordance with !!9.2.3.4!! but -shall be cancelled when the
radio unit tunes to a control channel in accordance with !!9.2.'3.5!!, !!9.‘2.3.6!l. l!9.2.3.7l!
or !l9.2.3.8!!,

Upon expiry of the maximum call duration timer the radio unit shall:

i) Mute the audio.

ii) If the radio unit is transmitting it shall send one or more Pressel Off messages to
indicate the end of the item in accordance with !!9.2.3.i!!.

iii) Send NDI or ND2 Disconnect messages if its individual address is PFIXIlDEN'I‘l

or PFIX/IDENT2 from the GTC (as in section !l9,2.3.5!!).

iv) Cease transmission on the traffic channel, indicate the end of the call to the user in

accordance with 8.1.3.8 and enter the control channel acquisition procedures (see
section 9).

The radio unit may also use the call duration timer to indicate to the user that the above

action is imminent, at some time prior to the action being carried out.

The call duration timer shall expire after a period as determined below:

— Upon acquiring a new control channel and until. 3 BCAST

(SYSDEF=‘0O0lO‘) message has been received, the period shall be CLIM.

If at least one dccodable BCAST (SYSDBF=’0O010‘) message has been

received by the radio unit since the start of the session or since acquiring a

new control channel, the period shall be as indicated by the value of TSCLIM
received in the last decodable BCAST (SYSDEF='000l0’) message (see

l1.5.5.4.5c) unless that value ofTSCLIM is ‘OO0000O0‘ when the period shall
be CLIM or is ’lllll1ll‘ when the maximum call duration timer shall be

inhibited.
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If the radio unit has tuned to the traffic channel as a result of receiving a GTC
message whilst waiting for signalling for an emergency call following the
receipt of an AI-IY_message with bit E set. to ‘ 1’ or following the transmission
of RQE, the period shall be CLiME.

ll.9.2.3.7 "Selective" Clear~Down es ' M NT with OPER=’ 1 1 "

See also 11.5.5.4.2.

The requirements for confidence indications are given in section 8.1.

If a radio unit on a traffic channel receives a MAINT (OPER =’ll0’) with the STI flag

equal to zero then:

i-. the SIL3 field = RSVD and has no meaning;

ii. the radio unit shall understand and take any mandatory action required.

If the radio unit on a traffic channel receives a MAINT (OPER =’1 1 1‘) message with the

STI flag -NOT equal to zero, then:

i. the radio unit shall clear down only if the SIL3 field matches the three least

significant bits of the verified SIL code.

1l.9.2.3.8 CLEAR Message

If a radio unit on a traffic channel receives a c1ear~down message CLEAR with the STI flag

equaito zero

and

channel number (CHAN) equal to the number of the traffic channel

and

field REVS equal to ’i010l0l010l0’,

then it shall immediately mute the audio and move to the forward control channel

indicated by the field CONT in the CLEAR message (to be capable of receiving

within 35 ms after the end of the CLEAR address codeword) and may indicate to the
userthat the call has ended.

If a radio unit on a tzaffic channel receives a clear-down message CLEAR with the STI flag M
NOT equal to zero

and
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channel number (CHAN) equal to the number of the traffic channel ,

and

field REVS equal to '10lOI0l0l010’

and

iii. the SIL3 field matches the three least significant bits of the verified SIL sub—field,

then it shall immediately mute the audio and move to the forward control channel indicated
by the field CONT in the CLEAR message (to be capable of' receiving within 35 ms after the
end of the CLEAR address codeword) and may indicate to the user that the call has ended.

If the field CONT1‘ is set to ’ ’ then the radio unit shall either return to the last

active control channel , or remain on the nominated fall-back channel it in fall-back mode.

The requirements for confidence indications are given in section 8.1.

11.10 Emergency Call Procedures

Standard option.

Other modes of customised emergency service are not precluded.

ll.10.1 Standard Emergency Call Prggcgl’tires for T§C _

Entire subsection: informative.

11.10.22 Standard Emergency Call Prmflures for Radio Ilnits

Entire subsection: standard option.

Standard emergency call procedures on a traffic channel are defined in MP1‘ 1327
section 9.2.3.

11.11 Include Call Procedures

Standard option.

ll,l1.1 TSC Procedurgg for Include Calls

Entire subsection: informative.

ll.1l.2 Procedures for Radio {Jnits Rmuesting Include

Entire subsection: standard option.
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1l.11.3 Pr ' ur frAl ' ni nanA1l t’ Traffic" ei

11.11.3.1 InsL1_1ction’ .-to Send Extended Address Information

Standard option.

11.12 Call Diversion Prgqedures

Standard‘ option.

11. 12.1 T§§;.Procedures for Q11 Diversion Requests

Entire subsection: informative.

11.12.? Prfiurg for Radio flnits Rgq_qg_tjng gall Diversion

Entire subsection: standard option.

11.13 Status Mesgge Procedures

Entire section‘: procedures involving RFCC signalling are mandatory.

It is mandatory that the radio unit is able to recognise and respond to the AI-IYQ message

(refer to MPT 1327 section 13.2.3).

Otherwise: standard option.

11.14 Shgrt Data Message Procedures

Entire section: standard option.

11.15 Data Interrogation Prgedgures

Informative.

11.15.} D ta Inte ation Pr ures for TS

11.15.1..1 D n ti n ntrl hannel

informative.

11.15.12 D ta In err atio on T ii hannel

Informative.

11.15 .2 Prnures for All Radio Units

It is a mandatory requirement that radio units shall recognise Mode 2 AHYC messages and

respond with the serial number transmission as specified below.

1 1-32

ARRIS GROUP, INC., |PR2015-00635, Ex. 1036, p. 169 of 214



l.l..15.2.l Data lnterrogatign Mg;gggg gggxgg, Mge 2) gh a "gnu-gl gmhanggl

The radio unit shall be equipped to transmit its serial number on .interrogalion using the
SAMIS message. The form of the serial number transmitted is defined in section 7.

11.13.22 Data Interrogagjggn Messagg (AHYQ, Mode?) on an Allgtfl Tggffig Channel

The radio unit shall be equipped to transmit‘ its serial number on interrogation using {he
SAMIS message. The ‘form of the serial number transmitted is defined in section 7.

IL16

This paragraph is not used.

I 1.17 Standard Data Procedurg

Entire section: standard ‘option.

ARRIS GROUP, INC., |PR2015-00635, Ex. 1036, p_. 170 of 214



12. NON STANDARD DATA lNTERFA_CE PROVISION

The provision of a. non standard data facility on a radio unit is a’ standard option.

Within the prowtiures RQS and RQE with DT=l, provision may he made for connection
of external data equipment to radio units for transmission over transparent signaliingpaths.

The quality of the paths will be determined by individual networks.

12.1 Milling

The equipment shall be-constructed so that the data path shall never be disturbed by the

squelch for speech reception. Receiver audio shall be niuted during data reception.

12.2 Mgadjustment

Those controls which if maladjusted might increase the interference potential of the

transceiver shall not be easily accessible to the user.

12.3 Stangggl Signalling

Whilst in a data call and receiving signals from the ‘ISO the Radio unit shall monitor the

channel continuously for messages from the TSC and shall take appropriate action.

The radio unit shall not send call maintenance messages except disconnect messages.

12.4 Dag Call Handling

The radio unit shall incorporate a Data Call Duration Timer TU, and an associated

suppression flag as part of its network personalisation.

12.4. 1 Call Establishment

Calls are established by the unit receiving at GTC (D: 1). Timer TU shall be started upon

first tuning to the traffic channel.

12.4.2 gall Clflance

The radio unit shall send disconnect messages as specified in MPT 1327 section 9.2.3.5,

either:

on expiry of the Data Cali Duration Timer,

OI‘:

at end of‘ the data transaction when detected by the radio unit (whereupon TU is de-
activated), whichever is earlier.
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12.5 Facilities

Equipment that does not integrate the keyboard and display‘ or other means of data entry‘ or
retrieval into the-‘transceiver shall provide a suitable‘ interface covering at least:

RX Audio’ — shall not be affected by the radio unit volume control setting

TX Audio at levels that shall not affect the overall deviation requirements. «-

Keyline form unspecified; the keyiine shall be inhibited until at least ‘TR has

‘elapsed from the receipt of GTC (D=l‘) or on completion of a
standard data transactionon the traffic channel which starts within TR

and over-runs TR.

In addition the following facilities may be made available:

Data Channel

Ready This signal is generated by the RU shall become active after a period

of at least TR has elapsed from the receipt of‘ GTC (D-=1) or on

completion of a standard data ‘transaction on the traffic channel which

starts within TR and over-runs‘ TR. This signal does not guarantee

that an end to end communication path has been established. '

Data Equipment

Available This signal is generated by the external data equipment and shallonly

be active when the data equipment is‘ ready to receive or transmit data.

This signal enables the RU to provide the appropriate oontrol channel

signalling for call set-up and rejection for RQS (DT=1), data calls.
AHY (D-—-1) or GTC (D=1). If during a data call the Data

Equipment ‘Available signal‘ is deactivated, this shall initiate a call
clear down.

NOTE

It is recommended that manufacturers of external data equipment should list those Radio

Units for which the equipment combination complies with MP1‘ 1323. .
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13. FALL-BACK MODE

13.1 Intfluctign

The fall-back mode enables a reduced service to be offered to radio units when there has

been a partial equipment failure in the network, for example if the network loses the ability

to trunk channels. Implementation of the fall-back mode is a standard option for radio units.

and also for systems.

The general method of fall-back operation is as follows. Each radio unit will relapse to a

pre—prograrnmed channel {all members of a fleet would be programmed with the same

channel number}. The network may operate each of these channels independently, as a set
of single channel systems; each channel will alternate between being a control channel (using

the Aloha protocol to control random access) and a traffic channel.

This section defines the additional requirements for radio units which implement the fall-back

option. Radio units which implement the fall-back option shall also conform to the

requirements of all other sections of this specification, except where stated otherwise in this
section. The requirements for radio units which do not implement the fall—back option are

covered in sections 9 and ll of this specification.

13.2 fitorage Reg uirements

The radio unit shall be programmable with the following parameters appropriate to the

selected network. The parameters shall be stored in read—only memory.

a) The number of the channel on which the radio unit will receive the fall-back
service.

if programmed with channel number zero, the radio unit shall be inhibited from

operating the fall-back mode. In this case the radio unit shall conform to the

requirements for a radio unit which is not equipped for fall-back operation.

13) The system identity code conveyed on the channel on which the radio unit will

receive the .fall—back service. Only the NDD field (section 9.14.2.2) needs to be

programmable explicitly; the other fields in the fa1l—back system identity code may

be assumed to match the system identity code personalisation data for the normal
operation mode.

The specification is written for a radio unit which is equipped to operate on only one fall~
back channel. Operation on more than one fall-back channel, for example different channels

in separate parts of a network. is not "prohibited, but is not explicitly supported by this

specification.

13.3 En rin Fall~ ck M e

The radio unit shall enter the fall-back mode if, while active on a control channel and in the

normal operation mode, it receives an applicable ALHF message (see section 7.3.1 of

13—l
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MPT 1327) containing a correct C_HAN.4.p The radio unit shall abandon any call set-up or
transaction in progress. The radio -unit shall their attempt to find and confirm an alternative

control channel which is in the normal. ‘operation mode, commencing with the preferential
hunt sequence. An additional requirement for confirming that a control channel is in the
normal operation mode is the receipt of 3 normal operation mode Aloha message (he. ALH,
ALI-IS, ALHD, ALI‘-IE, ALI-IR or ALI-IX). '

If the radio uni: fails to find and confirm a normal operation mode control channel (all

pmsciihed hunt stages shall be completed), it shall tune to its pre—programmed fall-back

channel, and attempt to confirm the fall—baclc channel. The condition for becoming active

and continuing the fall—bacl< channel is the receipt of a CCSC containing the radio unit’s pre-

prograrnmed fall-back system identity code (the continuation conditions specified in

section 9.3.4 are not applicable).

Until the radio unit has confirmed the fall—baclc channel, ‘it shall not transmit on that channel

or obey any messages received. After the radio unit has confirmed the fall-back channel it
shall conform to the fall-back procedures defined in section 13.4.

Upon entering the fall—back modethe radio unit shall maintain existing registration records

and continue to operate the registration timers.

13.4 Procedures in Fall~Back Mode

The requirements in this section augment, and in some cases modify, the requirements of

other sections of this specification which apply to normal operation mode.

l3.4.l Call Procedures

a) ALI-IF invites the following types of call request: RQS, RQX, RQT, RQE,
RQQ and RQC.

b) The radio unit shall not attempt to register by random access, and shall not

make use of control channel messages to implicitly register; the radio unit is free to
initiate and receive calls even if the unit does not hold a registration record for the

verified AREA code of the fall-back system identity code.

c) The radio unit shall not initiate calls to a PABX or PSTN.

cl) The timeout TC shall have a value TX (see, for example, TC ih

section 8.1.3.5, and in !!7.3.8!!).

Channel Discipline

a) ‘ The radio unit shall not apply the error checking criterion specified in
section 9.4.1 item a) for leaving the fall-back control channel.

b) When the radio unit hunts according to the criteria specified in sections 9.4.1

and 9.4.2, if it fails to find and confirm a normal operation mode control channel (all
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prescribed hunt stages shall be completed), it shall re'—tune to its fall-back channeliand
attempt to confirm the fa._ll—back channel.

c} The unit shall suspend activity ifa system identity code different from its fall—.
back system identity code is received on its fall-back channel, as specified in section

6.2.1.2 of MP1‘ 1327. See also section 9.4.1 item 'b).

(1) The time out TS shall have a value TF while the radio unit is operating on the

fall-back channel during the fall-back mode.

e) As normal, the radio unit shall mute the received audio while not assigned for
traffic.

Ir) If a GTC message which allocates the fall~back channel for traffic is received

on the fallback channel, then if the radio unit is not required to obey the GTC

message it shall remain tuned to the fall-back channel.

g‘) The condition for becoming active and confirming the fall-back channel is the

receipt of a CCSC Containing the radio unit's pre-programmed fall—back system

identify code (the confirmation conditions specified in section 93.4 are not

applicable).

13.5 Leaving Fall-flak Mode

Under any of the following conditions the radio unit shall exit from fa1l—back mode, abandon

any call set-up or transaction in progress, and enter the control channel acquisition

procedures:

(a) An applicable MOVE message is received (the radio unit shall ignore any

MOVE message that is not applicable to it).

(b) A CLEAR message (with correct CHAN field) is received in which CONT is

not set to zero or to the radio unit‘s fall-back channel. The radio unit shall perform

a single channel hunt (if CON'I.‘=O, or is set to the radio unit’s fal_l—back channel, the
radio unit shall remain in the fall~back mode on the fall-back channel).

(c) A normal operation mode Aloha message (ie ALI-I, ALHS, ALI-ID, ALHE,

ALHR or- ALHX) is received while active on any channel. The radio unit shall

perform the final checks according to the requirements of section 9.3.4.4 before

leaving the fall-back mode, ie normal operation of the channel shall be confirmed

"before leaving the fall-back mode.

(d) A user-initiated change of selected network. See also section 13.6.

when the network terminates the fal'l—back service, the radio unit may receive on the fall-

back channel either a MOVE command (if another channel becomes the normal operation

mode control channel), or a CLEAR message (as specified above), or a normal operation

mode Aloha message.
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However, in case the«radio unit does not receive the signalling which terminates the fa_ll—back
mode on the fall-back channel, and to provide an opportunity to exitfrorn the fall-back mode

if the fall‘-back cha'nn'el quality degrades, the hunting requirement specified in section 9.4.1
c) provides-an alternative route‘ for returning to n'orn_1a1 operation ‘mode.

While in the fall—baclc mode on the .fall—baclc channel, the radio unit may come within range
of a normal operation mode. control channel on which it could obtain" a better service.
Therefore, it is recommended that/, when not in traffic orwaiting for signalling, the radio

unit hunts occasionally for a normal operation mode’ control channel, regardless of the quality
of the channel and whether or not the radio. unit is active.

While ‘in the fall-back mode" and examining channels otherthan the \fall—ba'ck channel, the
radio unit shall operate the normal rules for control channel acquisition (section 9), but
receipt of a normal operation mode Aloha message is an additional requirement for
confirming the control channel. As defined above, receipt ofa normal ‘operation mode.Aloha

message shall terminate the fall-back mode, whereas the radio unit shall resume hunting if

it receives ALHF (note that the radio unit shall not dwell indefinitely on a control channel

while active and waiting for an Aloha message to confirm the channel). Upon leaving the

fall-back mode the radio unit shall attempt to-register if" required to by sections 10.2.3 and
10,25’ (or 13.3.3 and 10.3.7 if the radio unit supports multiple registration).

13.6 User Initiated Change of Network

If the user initiates a change of network while the radio unit is in the fall.-back mode, then

if the network which was operating the fall-back service is__re-selected (when fal_l—back service

may or may not have terminated in the network) the radio unit shall l'€'.'€l1tCI7 the network in

the fall-back mode as if it had received an applicable ALHF message, as defined in

section 13.5. If the radio unit fails to find and confirm a normal operation mode control

channel (all prescribed hunt stages shall be completed), it shall tune to its pre-programmed
fall—back channel, and -attempt to confirm the fall-back channel.
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14. SHORT DATA ON THE CONTROL CHANNEL USING RQC

14.1 I ggguglign

This section describes the air interface requirements necessary to support signalling between

radio units and 'I’.SCs during the transfer of short data messages on the control channel. The

implementation of the procedures defined in this section is a standard option.

The transfer of short data messages conforms with the basic procedure defined in MPTl327

section 14. This allows transmission of HEAD messages containing free format data on the

control channel. Implementation of the short data standard option defined in this document

rantires some of these bits to carry control information. The protocol allows the use of only

MPT1327 procedures, or the procedures as described in this section.

A calling radio unit requests to transmit a short data message by sending an RQC random

access request message addressed to the called unit or service. For extended addressing

PSTN and PABX calls (and optionally for intezprefix calls), the TSC will solicit the full

called party address information using the MPT1327 extended addressing procedures at an

appropriate point in call set-up. The TSC may check the availability of 21 called radio unit

using the General Availability Check Message AHY, before requesting the caller to send a

HEAD message by means of the Short Data Invitation Message Al-IYC (refer to sections

liS.5.3..2.l!i and ll5.5.3.2.8l!). The calling party sends a Short Data Message Header

HEAD and up to four appended data codewords to the TSC. The TSC then forwards the

data by re-transmitting the HEAD message to the called party which is required to respond

with an acknowledgement in accordance with the procedures outlined in section 14 of

MPTIBZ7. The TSC sends an acknowledgement to the calling party to advise the receipt of

the HEAD message (or otherwise) by the called party. Where the called party is a group and
not an individual address, no acknowledgement by radio units in that group to a HEAD

message is permitted (see section !!14.3.l.2!l) and, in this case, the TSC sends an

acknowledgement to the calling party to advise whether the HEAD message has been
received by the TSC and transmitted to the group.

Note: The term "HEAD message”, where used in this section, shall be taken to mean

“HEAD address codeword and appended data codewords" collectively.

The procedures defined in 3! 14!! support the transmission of a single segment of free—format
data. (A “segment” is that amount of free-format data which can be accommodated in a

single HEAD message; see section 3.1). This specification extends the scope of the above

referenced procedures to allow up to four segments to be associated with a single request
(RQC). For convenience a short data transaction for which the T-message (see section 3.1)

is confined to a single segment is referred to as a Single Segment Transaction (SST) in this

specification. A short data transaction for which the T-message comprises more than one

segment is referred to as a Multiple Segment Transaction (MST).

14.1.1 General Description

A radio unit requests to transmit short data HEAD messages in accordance with the

procedures of H141! by sending an RQC message on a control channel. The TSC then
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solicits the transmission of ‘a message using the, address codeword. AHYC. In the
of a_ Multiple Segment Transaction_,_ each message of the transaction is

individually solicited by the TSC using an AHYC message. The TSC need not support
Multiple Segment Transactions, in which this will‘ be indicated in the AHYC message.
In «these circumstances a radio -unitwishing to send a T-message comprising more than one
segment is required instead to generate an RQC for each. segment treating each as ‘an SST.’

In the of an MST, the TSC is responsible for requesting each segment from the radio-
unit and forwarding it to the called party. The TSC either will assemble the ‘complete
T-message before‘ forwarding it or will forwanl each segment by means ofa HEAD message

as «soon as it has been received correctly.

SSTs and MSTs may be addressed to individual units, to groups or to a TSC gateway.

A-simple message repeat error correction protocol is incorporated‘ "into this specification. If
an error is detected-‘by the TSC in a return channel data codeword (callingradio unit to TSC)

a repeat may-- he demanded .unt_ll as satisfactory error-free segment can be assembled. If an
error is detected b'y'.an individually called radio unit in a forward channel data codeword

(TSC to called party), repeat transmissions may be requested. The TSC may make repeat
n'ansm'issions,_ subject to timing rules and network limits, when no acknowledgement of

receipt is obtained from the called party.

14. 1.2 Facilijeg

'I‘—x-nessages may be sent in one of the 8 formats listed below. Changing between these
formats within a transaction is not permitted.

binary

BCD (in accordance with MPT1327, Appendix 5)

CCI’I"-l‘ Alphabet No 2 (Telex), Recommendation 31
CCITI‘ Alphabet No 5 (ASCII), ‘Recommendations V3 and V4
two formats which are reserved for future definition

two formats which are spare for customisation

A short data HEAD address codeword and appended data codewords may occupy up to three.
control channel timeslots. The data formats“ specified in this section allow an SST to convey _

44 BCD characters, 35 CCI'1‘I".Alphabct No 2 (Telex) characters or 25 CCITT Alphabet No

5 (ASCII) characters. An MST is capable of carrying 176 BCD .charac.ters, 140 CCITI‘

Alphabet. No 2 (Telex) characters or 100 CCITI‘ Alphabet No 5 (ASCII) characters. ‘

14.2 Message Formats

The procedures for short data. message transmission described in this section utilise MPTl327
address codewords and data codewords. The formam of the address codewords are as

prescribed in MP‘I‘l327 with, in the case of the AHYC codeword, some additional meanings
ascribed to the values of one field within the codeword. The format of data codewords is

not specified in MPI'l327, but a data codeword structure is specified for the procedures in

this section to allow control parameters to be incorporated and defined data character formats
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to be utilised.

These particular applications of address and data codewords are described below.

14.2.1 Short Data Invitation gsage, QEYC

The format of this message is as specified in !!5.S.3.2.8!! with the following addition (note
that IDENT1 shall be set to SDMI for inviting short data HEAD messages):

DESC: ’OOO‘ TSC supports SS-TS only. Instruction to calling party to send :1 HEAD
message.

'ixx' TSC supports MSTS. instruction to calling party to send :1 HEAD
message containing the appropriate segment of the MST -

xx = value assigned to the short data segment.

xx = ’()O’ — First segment of MST or only segment of SST.

xx ‘O1’ Second segment.

xx ‘ 10' Third segment.

xx = '11‘ Fourth segment.

14.2.2 Data Codeworgs

14.2.2.1 General Sglcturg

Up to four data codewords may be appended to :1 HEAD address codeword. Each data

codeword shall conform to one of the following two general structures, depending on its

position relative to the HEAD codeword:

i) First and third data codewords following the HEAD codeword:

MPTl327 Short Data Message Format (STF = '0’)

1 1 46 16

Segment Transaction Flag.

' ’0’ — MPT1327 short data message format (46 bits of free format data in each

of up to 4 data codewords).

Free format binary digits.

Parity check bits.
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MPT134»-3 Short. Data Message Fom1at.(_STF = ’I’)'

1 1 4 42 16

Segment Transaction Flag. ’1‘- MPTIS43 short data message format as

defined in this specification).

Message Control Field (refer to 14.2.2.2).

Free format" binary digits or bina1y—encoded free format text (refer to‘
14.2.2.3).

- Parity check. bits;

Second and fourth data codewords following the HEAD codeword:

1 1 46 16

Return Slot Access Flag. When transmitted by the TSC on a control channel:

Radio units shall not attempt random access in the following slot on the return
control channel.

Radio units may attempt 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’. .

Free format binary digits or binary-encoded free format text (refer to
14.2.2.3). -

P Parity check bits.

14.2.2.2 fimgggire of ME§§ "Field

The format of the MESS field shall conform to one of the following two structures, as
determined by the position of the data codeword containing the MESS field relative to the
HEAD codeword:
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First data codeword following the HEAD codeword:

MESS

3 1

General Format Information, states the format in which the T-message is

presented in the DATA fields of this and subsequentdata codewords (see also
14.2.2.3).

—~ ‘O00’ Binary.

- ‘GUT BCD {Appendix 5, MPT1327).

- ‘O10’ CCITI’ Alphabet No 2 (Telex).

— ‘O1 1' CCITI‘ Alphabet N0 5(.ASCII).

- ‘I00’, ‘I01’ Reserved.

- ’-110', '111' Spare.

Initial Segment flag.

- "1’ First segment. (For an SST, I shall always be set to *1‘),

- ’0' Subsequent segment.

ii} Third data codeword following the HEAD codeword:

MESS

Indicates the number of segments to follow in an MST.

- ‘O0’ Last segment.

— ‘O1’ One segment to follow.

- ’10‘ Two segments to follow.

- ‘.11’ Three segments to follow.

(For an SST, NSEG shall always be set to ‘Do’ Where this codeword

is used.)

Indicates whether the message containing the next segment of an MST
rmuires 2 or 3 control channel timeslots.

— ‘O’ Two slots required.

- ’l‘ Three slots required.

(Where NSEG == '00‘, CSEG shall be set to '0'. Where NSEG =

‘I0’ or ‘ll’, CSEG shall be set to ‘1‘.)

Reserved for future definition.

l4—5
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14.2.2.3 fimlgggm Q Dfilflffi Figld

The formal of the DATA field shall be determined by the value of the OH field and shall
be as specified below.

Note: In the formats given below, "n*“ represents the most significant bits of an encoded '

character whose remaining bits form the start of the DATA field of the next codeword.

"-*'m“ represents the m least significant bits of an enooded character whose preceding bits -

concluded the DATA field of the previous codeword.

i) Binary

(GFI -= 1300’)

First and third codeword:

DATA

BINARY

42

Second and fourth codeword:

DATA

BINARY

46

BINARY — Free format binary data.

ii) BCD (as inf Appendix 5 of MPTIZ27)

(GFI = '0m')

First codeword:
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Second codeword-:

DATA

eleven CHEM

44

Third codeword:

40

Fourth codeword:

DAEA

2 44

CHAR ~ Binary value, as prescribed in MPTI327 Appendix 5, of unspecified BCD
character.

Note: The maximum number of BCD characters which can be included in a segment is 44.

iii) CCITT Alphabet No 2 (Telex Type Characters)

(GFI = ’O10’)

First codeword:

DATE

eight csuxaa
40 1

Second codeword:

DATE

40 2
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Third codeword:

DBIA

3
3 35 4

Fourth codeword:

DATA

1 45

SPARE — Available for customisation.

CHAR - Binary value, as prescribed in CCITT Recommendation 81 (Alphabet No 2),
of an unspecified character.

Note: The maximum number of CCITI‘ Alphabet No 2 characters which can be. included

in a segment is 35.

iv) CCITT Alphabet No 5 (7 bit ASCII)

(GFI = 'o11’)

First codeword:

DATA

1
35- 6

Second codeword:

1 3

Third codeword:

DATA

T
4 35 3
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Fourth codeword:

DATA

T
4 42

SPARE - Available for customisation.

CHAR - Binary value, as prescribed in CCl'l"l‘ Recommendation 5 V3, V4 {Alphabet

No 5), of an unspecified character.

Note: The maximum number of CCITI‘ Alphabet No 5 (7 bit ASCII) characters which can

be included in a segment is 25.

v) Other formats

Formats for GF1 values of ‘I00’ and '10!‘ are reserved for future definition. Formats for

GFI "values of ‘.110’ and ‘ 1 11‘ are spare for customisation.

14.3 The Use of Qgntrol Fields for §TF = '1’

A calling radio unit divides its T-message into a maximum of four segments, where all

segments except the last utilise exactly four data codewords. The last segment may utilise

up to four data codewords as required to accommodate the T~message. The segments of a

Multiple Segment Transaction are logically linked by the 'NSEG‘, 'CSEG’ and ‘I’ fields.

A HEAD message containing the first segment shall have the I bit set to ‘I’, and those

containing subsequent segments shall have I set to ‘O’.

The NSEG field represents a decrementing counter which shall indicate the number of

segments to follow to complete the transaction such that the value of NSEG is ’0O‘ for the

last segment of an MST. If the last segment uses less than three data codewords, then the

NSBG field will not be transmitted and the recipient shall behave as though its value had
been '00’.

The CSEG field informs the TSC of the number of slots required for data codewords

containing the next segment. The value shall always be ‘I’ when transmitted with leading

segments (NSEG = ’l0’ or ’ll’) and may be either ’I’ or ’0’ when transmitted with the

penultimate segment (NSEG = '01’). With the final segment CSEG defaults to '0' and the

TSC will ignore the value.

HEAD messages transmitted by the TSC to it called radio unit or group shall contain the

same values of I, NSEG and CSEG as those of messages containing the corresponding

segments received by the TSC from a calling radio unit. The called radio unit may perform

a check to ensure that the values of these fields are logically consistent.
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An example, illustrating the use of the Control fields, is given in 14.5.

14.4 Prggedures for gadig flnig

Radio units which implement the option to transmit and receive short data messages (either
SSTs or MSTs) shall -comply with the requirements of l! 1412. In addition radio units shall-

meet the requirements of this specification which are given below.

14.4.1 gadjg Llnit Agtigns when fiending Short Qata lglessages

14.4. I .1 Qgmflgition gf HEAD Mgmgg

A radio unit complying with the procedures of this section shall set STF = ’1’ in all
appropriate data codewords transmitted.

For an SST, the calling radio unit shall transmit its T-message by sending one segment. For

an MST, all segments except possibly the last shall utilise exactly four data codewords.

A HEAD message containing a segment shall only be transmitted following an invitation

from the TSC. For every message transmitted to, or received from, the T30 the radio unit

shall operate the appropriate timer (see l!l4.2.6ll). After sending the last segment the radio

unit shall wait for the appropriate acknowledgement (see !!14.2.4!l).

The control information for the first segment (of an SST or MST) shall he composed as
follows:

i) The GFI bits in the MiESS'field in the data codeword directly following the HEAD

address codeword shall be set as appropriate to indicate the format of the

T—message. »

ii) The I bit of the MESS field in the DATA codeword directly following the HEAD
address codeword shall be set to '1'.

In the case of a HEAD address codeword with three or more appended data codewords, the
control fields in the third data codeword shall be set as follows:

i) NSEG shall be set to indicate the number of segments to follow (NSEG shall be set ’

to '00’ for an SST).

ii) CSEG shall. be set to indicate the number of timeslots required for the next MST ‘
segment (CSEG shall be set to ‘O’ when NSEG has the value '00’).

The control information for subsequent segments of an MST shall be composed as prescribed

above except that the I bit of the MESS field shall be set to ‘O’.

14.4.1.2 M m‘ i

When a radio unit is ready to send a short data message it shall send RQC (with the value
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of SLOTS set either to '10’ for an SST requiring a_ KEAD message with one or two data
codewords, or to ‘ 1 1‘ for either an 881‘ requiring a READ message with-more than two data
codewords or an MST). It shall then await responses as specified in ll14.2.1!! to !ll4.2.3Il.

Upon receipt of a Mode 1 AHY-C (DESC == *0O_0‘)-, with -IDENT1 set to SDMI and

PFIXIIDENTZ matching its individual address, a radio unit shall send aHEAD message with

NSEG = '00’, CSEG = '0’ and I = ‘I’ as a response. The same HEAD message shall be

retransmitted by the radio unit if a further identical AHYC is received. Note that a radio

unit wishing to transmit a T-message with more than one segment which receives AHYC

(DESC = V300’) shall respond with :1 HEAD message containing the first segment. After

the completion of this transaction, it may then attempt to transmission of the
remainder of the ’I‘—message by sending one or more subsequent. RQC random access request
messages.

Upon receipt of :1 Mode .1 AHYC (DESC = ’1-00‘), with IDENTI set to SDMI and

PFIX/ID.EN'1‘2 matching its individual address, a‘ radio unit shall send a HEAD message

containing either the complete T~message of an SST, or the first segment of the T-message

ofan MST, as a response. The same HEAD message shall be retransmitted by the radio unit
if a further identical AHYC is received.

Upon receipt of a Mode 1 AHYC. with IDENT1 set to SDMI and PFIX/lDEN’I‘2 matching

its individual address, and where DESC has incremented by one binary count from that in

the previous AI-IYC message addressed to it, a radio unit shall send a HEAD message

containing the next segment of the MST (note: DESC values of ’10l’, ’l10’ and ‘Ill’
correspond to 2nd, 3rd and 4th MST segments respectively). The same HEAD message shall

be retransmitted by the radio unit if a further identical AHYC is received. If a Mode 1
AHY-C message is received whose value of DESC is not consistent with the correct segment

order then the radio unit shall transmit ACKX (QUAL = '0’).

14.4.2 Procfigres for All Radio Units on a Control Channel

The procedures in this section shall be obeyed by all radio units that are equipped to accept

short data messages (either SSTs or MSTS). The ability to accept short data messages is a

standard option.

If flag STF in a received HEAD message is set to ‘U’ (see 14.2.2) then the radio unit

behaviour shall be in accordance with S! 14.31! but any additional procedures shall be system

dependent.

If flag STF in a received HEAD message is set to ’1’ then the procedures below shall apply.

14.4.2.1 Rgeiving Individually Addggssggj Short Data

14.4.2. 1.1 Called {Jolt Rggnse to AHY Message

If a radio unit on a control channel receives an AHY message with:
- POINT set to '0’,

— PFIX/IDENTI as its individual address, and
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- IDENT2 set to SDMI,

then it shall respond by sending a suitabIe__acknow1edge_ment; see !!9.2.2.2B!!.

If the radio unit’s response is ACK. (QUAL = 0) then the unit shall set ‘at value TA and start,
its individual incoming short data timer and shali wait for further signalling; see also sections“
14.4.2.1 .2 to 14.4.2.l.5. no

14.4.2.1;2 12 ivin Ind'iu Ad sedl-{EA M -1

If a radio unit on a control channel "receives a HEAD message with PFIX/IDENT1 in the

HEAD address codeword matching its individuai address ‘then it shall behave as described
below. -

a. The radio unit shall accept, reject or solicit a repeat of that message by responding

with asuitable ackxlowledgement (respectively ACK (QUAL = 0), ACKX or ACKV

(QIUAL = 1), or ACKB (QUAL = 1)). -See !!14.3.l._.l!! and also points. I). to "f.be ow.

If the radio unit is in a state of waiting for further HEAD messages (see section

14.4.2.1.3) then it shall reject the received segment by responding with ACKX
(QUAL ’—'-T I) if PFIX2/‘IDBN'I'2 in the HEAD address codeword does not match

PFIX2/{DENT from previously received. HEAD messages for that transaofion to
which it responded with ACK (QUAL ..-= 0) or ACKB (QUAL = I).

The radio unit shall note the value of the I flag in the MESS field of the first data
codeword.

If the radio unit:

is not in a state of waiting for further HEAD messages (see section

14.4.2.‘l.3), or . '

is awaiting retransmission of :1 HEAD message with I set to '1’ which it

solicited using ACKB (QUAL = 1), or

is in a state of waiting for further HEAD messages, having received a HEAD

message with I set to ’1‘ and NSEG set to ‘O0’, then it shall reject the~

received HEAD message if the I flag is set to ‘O’ by responding ACKX
(QUAL = 1).

If the radio unit has sent ACK (QUAL = 0) or ACKB (QUAL = 1) in response to

a previously received HEAD message for that transaction containing I set to ‘O’, _

then it shall reject the received HEAD message if the I flag is set to ’I’ by

responding ACKX (QUAL = .1).

The radio unit shall note the value of LEN in the HEAD address codeword. For

LEN =- ’00’ or ‘()1 ’ the radio unit shall not expect to receive NSEG in the appended

data codewords but shall behave as though its value had been ‘O0’ (see !!15.6.2!!).
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The radio unit shall record the value of the NSEG control field in the ‘third data

codeword if the HEAD message contains three or four data codewords.

If the radio unit is in a state of waiting for further HEAD messages (see section

14.4.2.l.Ii) then:

the HEAD message shall be deemed to be a_ repeas transmission of the last

received HEAD message if both have identical values -of NSEG;
the segment contained in the HEAD message shall be deemed to be the first

transmission thereof to be received by the radio unit if the value of NSEG has

been decremented by one binary count from that of the last received HEAD
message.

The radio unit shall reject any received HEAD message by sending ACKX (QUAL
= I) where the value of NSEG:

has been incremented since the last received HEAD message. or

has been decremented by more than one binary count since the last received
HEAD message, or

has been decrememed and the previous segment has not been decoded

successfully.

If the radio unit is not -in a state of waiting for further HEAD messages then any
value of NSEG is valid.

If the HEAD message contains one or more corrupted data codewords, the radio unit

may extract uncorrupted data codewords from this and subsequent retransmissions

thereof, until it is able to assemble a complete and uncorrupted segment. If a

retransmission of the HEAD message is required, then the radio unit shall respond
with ACKB (QUAL = 1).

When the segment has been assembled, the radio unit shall respond with either ACK

-(QUAL = O) or ACKX (QUAL = l) as appropriate.

If the radio unit responds to the HEAD message with ACK (QUAL = 0) or ACKB

(QUAL = 1), it shall set at value T61 and start its individual incoming short data

timer and shall wait for further signalling; see also section 14.4.2. 1.3.

For other responses, the radio unit shall leave its individual incoming short data

timer in its existing state (either running, or not set, as appropriate).

The radio unit shall offer the complete T-message to the user when a HEAD

message wit NSEG == '00’ has -first been successfully decoded (or its associated

segment has been assembled as in point f. above). The T-message shall be
formatted in accordance with the GFI bits in the MESS field. The radio unit shall

then continue to wait as defined in section l4.4.2..l.3.
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14-4-2-1-3

Radio units shall operate an individual incoming short data-timer which shallhe set to either
of two different values as described «below.

The timer shall. be set to a value TA and started or restarted when the radio unit responds’

with ACK (QUAL = 0) to an AHY message 9Vith.IDEN'.1‘_2»=SDMI. Thetimer shall be set
to a value TGIV and‘ started or restarted when the radio ‘unit; responds with ACK (QUAL -= ,

0)~or ACKB (QUAL = 1) to :1 HEAD message.

A radio unit is in a state of waiting for further signalling for an incoming individually
addressed short data transaction if. its individual incoming‘ short data -timer is running. A

radio unit isin a state of waiting for further HEAD messages’ if this timer is running and the
radio unitihas received -and responded tojan earlier message with ACK (QUAL = 0)
or ACKB (QUAL = 1) during that transaction.

A. radio "unit waiting for further signalling for an incoming individually addressed short data

transaction (S-ST or‘ MST) shall assume -that no further signalling will be received for that

transaction if its individual incoming short data timer expires.-

Thereupon, if the T-message has not been fully decoded, the short data transaction shall be

deemed to have failed and the radio unit may generate an appropriate indication to the -‘user.

The radio unit may offer an incomplete T-message to the user only if a suitable warning of
incompleteness is included with the data presented to the user.

Note: if the Tqnessage has been fully decoded, then it already should have been offered to

the user at that time (see l4.4.2.l.2).

. A£ter..epr6;v.,t~F..the..ins*iitidua'..icoomig"ssbr\**..datn“time: ..tl:v*.aatlin..t.tn.it.sha“.r'jsaa.rIi “the
recorded values of the control fields and shall assume that future HEAD and AHY (IDENT2

= SDMl) messages are for another transaction.

The value of T61 is network dependent and shall be programmable as part of a radio unit’s
personality with a range of I to 15 seconds in 1 second steps. The recommended value for
TGI is 5 seconds. For the permissible value for TA, refer to section 6.

14.4.2. 1 .4 Rgiving AHYX Message

if, whilst waiting for further signalling for an incoming individually addressed short data-

transaction, 21 radio unit receives an AI-IYX message with:

- PFIX/IDENTI as its individual address, and
- IDENT2 set to SDMI

then it shall respond with ACK (QUAL = 1) as defined in !!9.2.2.4!! and shall cease to wait

for further signalling. It shall terminate the individual incoming short data timer ('I'GI or

TA), discard any segments decoded in connection with that transaction, discard the recorded
values of the control fields and assume that future HEAD and AHY (IDENT2 = SDMI)

14-14
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been decoded as follows:

a. If a received HEAD message contains the I flag set to ‘O’ and the radio unit is not
in the state of waiting for further signalling for a short datatransaction addressed

to this group, then the unit shall deem that insufficiem segments will be received for.
that transaction to assemble a complete T-message-

The radio unit shall note the value of LEN in the HEAD address codeword of a-
received group-addressed HEAD message. For LEN = '00’ or '01’ the radio "unit

shall not expect to receive NSEG in the appended data codewords but shall behave

as though its value had been ‘O0’ (see !!5._6.2!l).

The radio unit shall record the value of the NSEG control field in the third data

codeword of a_ received group-addressed HEAD message if it contains three or four
data codewords.

If the radio unit is in a state of waiting for further signalling for a short data

transaction for that group (see section l4.4.2.2.2) then:

- the HEAD message shall be deemed to. be a repeat transmission of the last

received HEAD message for that group if both have identical values of
NSEG.

the segment contained in the HEAD message shall be deemed to be the first

transmission thereof to be-received by the radio unit if the value of NSEG has.
been decrementcd from that of the last received HEAD message for that
group.

The radio unit shall deem that insufficient segments will be received to assemble a complete
'1‘-message where the value of NSEG:

~ has been decremented by more than one binary count since the last received

HEAD message, or "

has been decremented and the previous segment has not been decoded

successfully.

After accepting a group-addressed HEAD message the radio unit shall then wait for further .

HEAD messages for that transaction (see l4.4.2.2.2).

When a HEAD message with NSEG set to ‘G0’ has first been successfully decoded (or its '
associated segment has been assembled) then, if the T-message is complete, the unit shall
offer the T-message to the user. Otherwise, if the T-message is incomplete, the radio unit

may offer the received data to the user only if a suitable warning of incompleteness is
included with the data presented to the user. The T-message or segments thereof shall be
formatted in accordance with the GFi bits in the MESS field. The radio unit shall then

continue to wait, as defined in section 14.4.2.2.2.
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l4.4.'Z.2.2 fimup Timggm TfjQ

A called radio unit waiting "for further signalling for a short data transaction addressed to ‘a

group shall assume that no further signalling will he received for that transaction (SST or

MST) if a time TGG has elapsed since the last HEAD message it received for that
transaction. The radio unit shall discard the recorded values of the control fields and shall

assume that any future HEAD messages are for another transaction.

Thereupon, if the T-message has not been fully decoded, the short data transaction shall be

deemed to have failed. The radio unit may offer an incomplete Tmessage to the user only

if a suitable warning of incompleteness is included with the data presented to the user.

"The value of TGG is network dependent and shallbe programmable as part of a radio unit's
personality with a range of 1 to 30 seconds in 1 second steps. The recommended value for
TGG is 10 seconds.

I41-1.2.2.3 Mai gigging Timers

A radio unit waiting for further signalling for an incoming short data transaction shall

maintain any relevant timers, including its group incoming short data timer, as prescribed

in section 9.4.2, when leaving the control channel on which it is currently active.

14.5 An. Example of j]jh_§_. Procedure for Extended Data Messages

In order to illustrate the use of the procedure in section 14. a typical message interchange

is shown in Figure 14.1. The example shows a successful Multiple Segment Transaction

linking three segments. An SST would be similar to the transmission of the first segment

of the MST, but with the appropriate field values changed in the HEAD message. This

example is il.1ustratjve only and does not form part of the specification.

In the example, an availability check is carried out on the called radio unit and some segment

repeats are shown.
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Descriptions of mgsage interchanges

Ill:

I?-II

An RQC message requests a short data transaction (Assuming extended addressing

is not required). The value of SLOTS in the RQC is ’ 11’, indicating that three slots

are required for the HEAD message containing the first segment of the MST.

An AHY (PO1N'I’=0) message checks the availability of the called radio unit _
(optional).

An ACK (QUAL=O) message indicates genera] acknowledgement of the AHY.

Any AHYC message is sent "to the requesting radio unit with DESC set to ‘I00’.

The first bit of DBSC indicates that MSTS are supported. The second and third bits

indicate that the first segment is required. SLOTS is set to '11’ to indicate that

three slots have been reserved for the HEAD message containing the first segment

of the T-message. -
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A HEAD. message containing the first segment of‘the.'MST is sent, The GFI fieid
indicates the format of the T-message data- NSEG = '10” indicates that two’ more

segments" are yet to be-sent. -CSEG =-= ’1.‘indicates that three slots are required for

the HEAD message containing the next. segment.

An AHYC message with DESC ’10I‘ solicits a HEAD message containing the
second segment of the MST. SLOTS is‘ set to ’l 1’ to indicate that three siots have

been reserved for the HEAD message.

A HEAD message containing the second segment of the ST is sent. NSEG -== '01‘

indicates that one more data segment is to be sent. CSEG = ’0‘ indicates that two
slots are-required for the HEAD message containing the next-segment.

An AHYC message with DESC = ‘I01’ solicits arepeat of the second segment of

the MST. SLOTS isset as in |6J.

A HEAD message containing the second segment is retransmitted as in [7].

An AHYC message with DESC = ’1l0‘ solicits a HEAD message-containing the

third segment of the MST. SLOTS is set to ’10’ to indicate that two slots have been

reserved for the HEAD message.

A HEAD message containing the third segment of the MST is sent. Since the

message only contains two data codewords, NSEG (which is transmitted in the third

codeword when present) is not sent. The TSC behaves -as though its value had been
’00‘.

The TSC sends a HEAD message containing the first segment of the MST to called

party. LEN is set to ‘ii’ to indicate that four data codewords are appended to the

HEAD codeword and NSEG in the third appended data codeword is set to '10’ to

indicate that two segments of the MST are to follow.

An ACKB (QUAL=1) message indicates that the called party required the first

segment to be transmitted.

The TSC sends :1 HEAD message containing a repeat of the first segment as in

112]-

An ACK (QUAL=O) message indicates successful receipt of the HEAD message by
the called radio unit.

The TSC sends a HEAD message containing the second segment of the MST. LEN

is set to ‘I1’ to indicate that four data codewords are appended to the HEAD

codeword and NSEG in the third appended data codeword is set to '01’ to indicate

that one segment of the MST is to follow.

No acknowledgement is received by the TSC in the subsequent slot so a HEAD
message containing a repeat of the second segment is transmitted as in I16].

14-19
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| 18]: An ACK (QUAL=Q) message indicates sucgcessful rweipt ofjhe HEAD message by
the called“ radio unit.

| 19 | 2' The TSC sends a HEAD message. containing the final segment of the MST. LEN is
set to "OP to indicate that two data codewords are appended to the HEAD

codeword. Since the message only contains two data codewords NSEG (which is '
transmitted in the third codeword when pmsent) is not sent. The radio unit behaves

as though its value had been ’00‘.

An .AC_K. (QUAL=-0) message indicates successful receiptof the HEAD message by
the calied "radio unit.

An ACK (QUAL=O) message is sent by the TSC to the calling party to indicate that
the transaction has been successfully completed. This acknowiedgement may be

repeated for reliability.
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APPENDIX A: ERROR RATE PERFORMANCE

A-1

The receiver FSK demodulator error ‘rate performance is measured in terms of thesuccess

rate of Ahoy codewords (see MPT 1327 section 5.5.3.2 for the definition of Ahoy
codewords).

A2 lvlethg of Mgsnrgg‘en:

The unit under test shall be programmed to respond to the P'FlXl1'D'EN'l' ‘given in Figure A-

2. It shall also be programmed to scan a channel which satisfies the value of CHAN4

specified in Figure A-2 (i.e. the least significant 4 hits of the CHAN field shall match

CHAN4).

A block diagram of the test set up is shown in Figure A-1. Serial data generator ‘A’

produces a test data stream of the form shown in Figure A-2. This data stream is fed to
audio band FFSK modulator ‘B’, which modulates the data stream according to MPT 1323

section 6.1.1. The modulated audio signal is fed to RF signal generator ‘C’. RF signal

generator ‘C’ is set up to produce a signal of carrier frequency equal to the nominal

frequency of the receiver, and modulated to a peak frequency deviation of ;t1.5kl'iz. ~ The

resulting RF signal is fed through attenuator ‘D’ to resistive combiner ‘P’ where it is

combined with simulated ignition pulses from generator Ignition pulse simulator ‘E’

produces a stream of pulses of 10 volt peak and duration <3ns at a l8Hz rate. The

combined signal is fed through circulator "G‘ to the input terminals of the unit under test ‘H’.

The transmissions from unit under test ‘H’ pass through the circulator ‘G’ to RF load ’l‘

which feeds power detector ‘J'. Power detector ’1‘ is designed to ignore the pulses from

ignition simulator ‘E’. If power above the threshold is detected by ‘J’, either counter ’L’ or

counter ‘M’ is incremented, depending upon whether serial data generator ’A’ indicates that

a transmission is expected- Power measurement device ‘N’ is used to calibrate the power

level received by unit under test ‘H’ by switching out "attenuator ‘D’. For co—channel

interference tests, the unwanted audio signal is generated either in audio signal generator ‘P’

or by serial data generator ‘Q’ and audio hand FSK modulator ‘R’ for the case of interfering

data. The interfering audio is modulated by RF signal generator '8’ and attenuated to the

required level of interference switched attenuator ’T’. The resulting unwanted RF signal is

then fed to resistive combiner T‘ where it is combined with the wanted signal.

Circulator ‘G’ shall have a continuous power handling capability of 100 Watts, and shall
have a MS bandwidth of at least 40MHz centred on 200MHz, i.e. it shall have less than ldB

amplitude response variation over the frequency range 180MHz to 220MHz.

Test power levels at the input terminals of unit under test ‘N’:

Level A: +2dB relative to luv pd (+8dB relative to luv emf or -l05dBm)

Level B: -5dB relative to luV pd (+ldB relative to luv emf or -I l2dBm)

Level C: +8dB relative to luv pd (1 i408 relative to luv emf or —99dBm)

A-1
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ATTENUATOR
+30 dB pad-
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BAND rsx
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H' G

AUDIO swJ_:'rcHED _o_ UNI-'1‘
BAND Psi: . _-in-'r'1'ENuAmoR - cxncunawon --a tmma
MODULATOR 3+ 3063 pad 0 1351'

OPTIONAL IGNITION soda pad I

_PUI.SE GENERATOR
10V Peak 3ns

1821:: rate
POWER
DETECTOR

Jfi WINDOW OF (IOOUW)EXPECTED RESPONSE

COUNT COUNT
WITHIN OUTSIDE
WINDOW -WINDOW

A—1 DATA PERF RMAN E T ET P

The data stream generated by serial data generator ‘A’ shall be as follows:

Number of bits: ~
16 64 64 64 64 64 64 64 64 64 54

mm @W@@
< This section repeated 100

times in tctal
- 101010101010lO10

1100010011010111

OOOOOOOOOOOOOOOOO0010001010100011010101010lO10101100010011010111
1o10uoooooooooooocoo1ooo'11oooooo1oo-10101111oo3.o11ooo1oo11o1o111
110110111110001l010111000IOOOOOOOOOOOOOOOOOOOOOO1001101000011101
IOOOOOOOOOOOOOOOOOOOO100010000000OOOOOOOOOOOOOOOOIIOOO1100101001

1011011

11100011101011 sectiv;->n_a of the AHOY message
0101

A-2 TRANSMITTED DAf_I_A §TREAM
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The window of expected response is defined in MP1‘ 1327, sectiono (pages 6-7). The
boundaries of the window are 20 bits and 14 bits after the start of CCSC as shown below:

W
<-> 20 bits <~—> 14 bits

EXPECTED TRANSMISSION

Following the transmission of the data stream of Figure A-2, count *1.’ and count ‘M’ shall
be recorded. Between each test listed below in A3. the counters are reset.

A.3 ljflfi

A.3.l '11

Test conditions:

i. Transmit power level A.
ii. Ignition simulator switched OFF.
iii. Co~channel interference switched OFF.

Count ‘L’ shall be not less than 99.

Count ’M‘ shall be zero.

A.3.2 Test 2

Test 2 is optional.

Test conditions:

i. Transmit power level A.

ii. Ignition simulator switched ON.
iii. Co-channel interference switched OFF.

Count ‘M’ shall be zero. Count ’L‘ shall be not less than 89.

A.3.3 ‘Leg:

Test conditions:

i. Transmit power level E.

ii. Ignition simulator switched OFF.
iii. Co—channe1 interference switched OFF.

Count ’L‘ shall be not less than 89.

Count ‘M’ shall be zero.
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A.3.4 I£;e_-51.5

Test conditions:

i. Wanted signal transmit (power level C.
ii. Ignition simulator switched OFF.
iii. Co-channel interference switched ON.

Audio signal generator ‘P’ shall be used to inject a frequency of 400151;. RF signal generator

'8' shall modulate the signal to 60% of the maximum peak frequency deviation "designated
in section 5.3.2 of MP1‘ 1323. The level ofunwanted signal, asset by attenuator ‘T’; shall
be l0dB below the level of the wanted‘ signal supplied through attenuator ‘D’.

Count ’L’ shall not be less than 89.

Count ‘M’ shall be zero.

The test shall be repeated with the carrier generated by RF’ signal generator '8’ offset by
il20O Hz from the nominal frequency.

Count ’L’ shall not be less than 89.

Count ‘M’ shail be zero.

A.3.5 Test 5

Test conditions:

i. Wanted signal transmit power level C.

ii. Ignition simulator OFF.

iii. Co-channel interference switched ON.

Serial data generator ’Q’ shall be used to generate a 511 bit test pattern, in accordance with

CCITI‘ recommendation V52, at a rate of 1200 bits/"second. This pattern is then fed to audio

band FSK modulator ’R' to provide an F1-‘SK signal in compliance with section 6.1 of
MPT 1323. RF signal generator ’S" shall modulate the signal to 60% of the maximum peak

frequency deviation designated in section 5.3.2 of MPT 1323. The level of the unwanted-

signal, as set by attenuator ‘T’, shall be 10dB below the level of the wanted signal supplied

through attenuator ’D'.

Count ’L’ shall not be less than 89.

Count ‘M’ shall be zero.

The test shall be repeated with the carrier generated by RF signal generator ‘S’ offset by

11200 Hz from the nominal frequency.

Count ’L’ shall not be less than 89.
Count ‘M.’ shall be zero.

ARRIS GROUP, INC., |PR2015-00635, Ex. 1036, p. 200 of 214



A.3.6 Test 6

Test conditions:

Transmit power Levei A.

Ignition simulator OFF
Cmchannel interference switched OFF.

The prefixlidenz section of the AHBOY codewords is selected to differ by 1 bit from

the prefixlident of the unit. Th_:c- pazity is then set to give a valid codeword. The
location of the bit difference is changed for successive AHOY oadewords so that

each of the 20 hit differs are sent 5 times in the stream of 100 AHOY messages.

The list of modified AHOY codewords is as follows:

1001101111100011010111m1 111o111m10110

11111011111'00O11010111000100000000000000000000000100100000O01101-
1100101111100011o1o1.11m1 11'.11oo1'1ooo1o1o-1
110100111110001101011-1m1 1o1o11101m1.1m1

1101111111100011010111000100000000000000000000001.000000001011111
1101100111.1000110101110m1 111-'111.1_m1010m

110110101110001101011100010000000000000O000O00OO1110100010000110

11011011011000110101110m1 1W101101W0101

1101101110100011010111m1 111'1m1o1o11m1
1101101111oooo11o.1o111m1 1o1o111m1m1o11.

1101101111110011010111000100000000000OO00000000001I0100000100010

1101101111101011010111m01 10110m10111

1101101111100111010.111w1 111o1o1m11m

11011011111000010101110001000(100000000000OO00000110010.1001010100

1101101111100010010111000100000000000000000000001011001000111000

1 1011011111m-1111o1.11m1 1m111000001110

- 1101 1011l110W11W0111W01 1111 1.

1101101111100011611111m1 111o1e11m1m11

1101101111100011010011000100000000000000000000000100101010001110

110110111.11m1101o1o1m1 11o1m1mm1

Count ‘L’ shall be zero;

Count ’M‘ shall be zero.
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APPENDIX B: TIMING: AND DEFAULT PARAMETERS

B.1 Defgglt Pfimeterg

Timing MPT1327 MPT1343 Function
Parameter default Value

3 Number of disconnect messages sent
by individually addressed radio
unit

5 Number of disconnect messages sent
by calling radio unit

16 16 Maximum number of random access

transmissions of RQE

Maximum numberof random access

transmissions of RQS, RQD, RQX,
RQT, RQR or RQQ

Response delay (in slots)

The requirement for the storage of parameters thai may vary from network to network such as LA,

LZ, NC1, NC2, NT. NV1, NV2, NXI, NX2, N21 and N22 are spacificd in section 6.
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Timing Parameteg

am 1327 1=uz~1cq:1oN-

Time barred from ca-lling same idem: -
aftez ACKIACKX/ACKV or any ident: after
ACKT/BCKB

interval bétween péeriodic
mesaages (within speech items) to be
assumed at switch-on or equivalent

The requirements for the storage of timing parameters which may vazy from network to networ}
such as TA, TC, TD, T3, TN, T8, T1‘ and TW are specified in section 6,
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ANNEX AN1 CLARIFICA-TION OF RADIO UNIT OPERATION ON TiME

SHARED CONTROL CHANNELS

In this specification the term "time-shared control channel? refers we control channel where

r_nultipl.e base station transmitters (whether co-sited or multi-sited) share one radio frequency
for control purposes by dividing the use. of the frequency in time. Each period of
transmission from a base station transmitter is referred to as a burst.

For clarity, multi—site time-shared control channels are assumed in this Annex.

AN1.1 Eurggse of ANNEX

The purpose of this annex is to clarify and explain the activity of radio units when operating

on time-shared control channels whilst complying with section 9 of this specification. It does

not, in itself, constitute a part of the requirements of this specification and does not change

the requirements of this specification in any way.

The matters discussed as relevant are:

the general principles of the detection of synchronisation loss and subsequent re-

synchronisation,

error checking on a conuol channel,

control channel acquisition

and

the use of SYS codes on time-shared control channels.

AN 1.2 ldentifiggtion of, and operational changes on, time-shared control channels

This specification recognises that particular problems apply in making valid error

measurements on time-shared control channels. These problems occur. during sampling prior

to confirmation and during continuous monitoring after confirmation. They are associated

with discontinuous reception of the forward control channel which the radio unit is likely to
encounter.

One mechanism which can be employed by network operators to compensate for these

problems is to select the values of NV, NC, NX and NZ accordingly. Thus a network

operator employing time—shaIed control channels may specify quite different values of these

parameters from one employing continuous control channels, and the allowable ranges of

these parameters have been set accordingly. The use of this mechanism would however be

problematic for a network operator employing a mix of continuous and time-shared control

channels, since he may wish to specify different parameter values for each type of channel.

This problem is foreseen by this specification, and two sets of the parameter values (one for

time-shared control channels and one for continuous control channels) may be set in the, radio

?\Nl—l
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unit. The radio unit uses thevalues to zscontinuous control clianne'1.unIess'it has
reason to believe that the co_nt_ro1- channel being monitored is -'_ti_me'-shared,

To fa'cil.i-tate this, each cliannel- in the normal? hunt list is marked by a_ fime_.-shared
(named"'l‘SI) which also "appears in MOVE messages, CLEAR messages and any __BCAST_
message which may identify‘ ‘a control. channel for possible later use by the radio unit.
BCAST (SYSDEF = wooed’), BCAST (SYSDEF = 'oo1o.o') and
BSCAST (SYSDEF = ’00101’)'. The flag causes the radio unit to change the following '
operating parameters when setto the "time.-.shaie_d_" state:

NV — Number of consecutive received CCSCs to. select a value of SYS for

verification,

NC1 - size of error check -sample prior to confirmation,

NX1 — error codeword "limit prior to confirmation,

NC2 — size of error check sample after confirmation,

NX2 ~ error codeword limit after confirmation.

N21, N22, NCI, NXI, NC2. and NX2 are employed in the error" analysis procedures used

for control channel acquisition and control channel quality monitoring purposes. Their use
is discussed" in detail ‘in section ANL4.

NV is used in control channel acquisition and is further discussed in section ANL5.

Another operational difference is that a time period TS is mandated for use when searching
for a valid SYS code duringi control channel identification on time-shared control channels
{see 9.3.4.1). No specific time value is mandated for continuous control channels. This

operational difference is detailed in section ANL5.

ANL3 Synchronisation loss and subfiuent re-synchronisation

Each reference to a control channel in this section (AN'l.3) of this Annex applies to one

which has already been verified and references to codewords apply to codewords after any

error correction has been performed. The rules defined in 9.3 and 9.4 override any of the

descriptions in this section ie if a criterion for rejecting or relinquishing the channel ‘is met

any attempt at re—synchronisation is abandoned.

1

AN_1_.3.l Discontinuous control channels

l!6.2.l.2l! states that a radio unit shall. be capable of satisfactory operation on a control

channel which has interruptions of duration less than TS seconds (where slot timing might

not be maintained across interruptions) and where CCSCs are displaced by data codewords
in up to two consecutive time slots. Section 11.6-.2.1.2 states that'!!6.2.1.2!! is mandatory

as specified. The title of this section in MPT 1327 is "Retaining a controlchannel” and

ANl—2
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therefore an MPT 1343’ radio unit» shall not relinquish such a channel unless the criteria
specified in 9.4 are men.

Some clarification is required here to indicate how a radio unit can cope with such
interruptions in a control channel and continue with the error checking defined in 9.3.4.3.

This explanation is more general and covers interruptions in reception of control channel

signalling across which synchronisation is not guaranteed. It is -pertinent to both continuous
and discontiflkous controt channels and therefore also to time-shared control channels.

In order to cope with the above situation a radio unit must havesorne means of determining

that synchronisation has been lost and some means of resynchronising on that channel.

It is considered that the guidelines for achieving synchronisation in 9.3.4 are adequate. The

procedures for synchronisation are employed when identifying a candidate control channel
whilst hunting. The procedures for re-synchronising are employed whenever synchronisation
has been lost. on a control channel.

ANl.3.‘2 ggriteria for dete_r_rnining synchronisajon loss and submuent re-

synchronisation

A radio unit may lose bit synchronisation, codeword synchronisation or slot synchronisation.

There is no concept of frame synchronisation: a radio unit considers itself either to be in a.

frame or not to be in a frame. it is important to note that, when performing a random access

attempt, a radio unit must maintain information regarding its slot position within a frame.
This information must be maintained even if the radio unit transmits data (see !l7.3.5!i

para. 2) or loses synchronisation (no allowances are made for loss of synchronisation in the
random access rules).

A radio unit operating to MPT 1327 must have the capability of determining that

synchronisation with the received control channel data has been lost or is no longer

guaranteed and must also have the capability of re~synchronising without losing the slot

numbering information of the currently monitored frame, if any.

If slot synchronisation is monitored by the radio unit and some mechanism detects loss of slot

synchronisation then a bit or codeword re-synchronisation procedure may commence. This

process would also cope with loss of bit and loss of codeword synchronisation as either of

these would cause loss of slot synchronisation and would be detected and corrected in the

same way. If bit synchronisation cannot be guaranteed the re-synchronisation procedure

should commence at the bit synchronisation stage otherwise the re-synchronisation procedure

can commence at the codeword synchronisation stage. In each of these cases slot re-

synchronisation would be achieved provided that control channel data is receivable. It should

be noted that detection of synchronisation loss and subsequent re-synchronisation should be

optimised when on tirne—shared control channels as a radio unit should detect the end of a

control channel data burst as soon as possible. Such a mechanism may cause re~

synchronisation to take place frequently and an alternative mechanism may be employed on
non time~shared control channels to reduce this effect.
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The criteria for that synchronisation has been lost. are not specified in MP1" 1327
or section 9. One such mechanism for determining loss of slot synchronisation could be as
follows.

Check the first codeword in the slot, if the codeword is‘ not decodable and the CRC does not
contain the SYNC pattern then assume that synchronisation has been. lost but continue to
attempt to decode codewords on the basis of the last SYNC received until a new S71’-NC is

received; the exception to this is where the radio unit, from interpretation of messages on the

forward control channel (eg the receipt ofa HEAD codeword), expects the codeword not to
be a CCSC as the -result of displacement of the CCSC by a data codeword and thus does not

regard failure of the CRC to match the SYNC pattern as a loss of synchronisation. (Itshould
be noted that -this strategy carries the risk that, if the radio unit is unable to predict the
displacement of a CCSC by a data codeword and that codeword is received corrupted. it may
seek to re-synchronise unnecessarily and could. find SYNC mimicked within a subsequent

codeword. However such false synchronisation should be ‘rare and should soon be detected
and rectified by the radio unit). Also, in addition to the above criteria, the radio unit may

assume loss of synchronisation if the first codeword in the slot is decodable and the most
significant bit is "1’.

Even when _a radio unit assumes that synchronisation has been lost it shall continue to
consider each consecutive group of 64 bit pos_itions.to be a codeword. It shall continue to

perform any error analysis which may be in progress whilst at the same -time scan for

synchronisation. Achieving re-synchronisation does not reset any error count in progress.
Any incompletely received codeword at the time when re~synchronisation is achieved may

be, for the purposes of any error analysis, either considered as an errored codeword or

ignored.

ANL4 E3or checking 911 a control channel

ANl.4.1 Error ghglging philosophy

This specification employs the measurement of codeword error rates as the means of

assessing the received control channel quality. This is convenient since the radio unit is

required by the protocol to attempt to decode every received codeword when it is tuned to

the forward control channel and the first step in this process is to validate the error checking

sequence in bits 49 to 64. Thus the radio unit is equipped for codeword error checking by.

virtue of meeting the basic requirements of MY!‘ 1327. The codeword error rate is

determined by successive Gouuts of blocks of codewords; the number of codewords which

fail the validation of the error checking sequence in any block being the measure of the
codeword error rate.

Since the error checking sequence employed by MPT 1327 provides some capability for error

correction, MPT 1343 allows the radio unit to count any corrected codeword as unerrored.

An essential feature of the error monitoring procedures specified by this specification is that

monitoring, once started, is a continuous process until stopped or suspended for some other

reason (eg the radio unit leaves the control channel). Thus even when the radio unit is

unable to detect recognisable signals on the received control channel (eg it fails to receive
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the codeword synchronisation sequence) it isrequired to continue the assessment until such
time as the radio unit determines that it should relinquish the channel, according to the rules

of this specification. It does this by retaining the bit, codeword and slot timing which it last

received from the forward control channel prior to loss of signal. On the basis of this

retained timing every first and second half of each slot is examined for a codeword. Failure

to decode a codeword, for any reason, is recorded as a codeword error.

ANl.4.2 Sgmmag of error chgglcing prgcglpres on a myngrgl channel

The radio unit employs three parameters to control the manner in which error monitoring is

carried out. These are NC, NX and NZ:

NC is the number of contiguous positions in which codewords are expected (ie the first and

second halves of slots) which shall be monitored in each codeword sample.

NX is the number of errored codewords which must be exceeded in the count of NC

codewords before the sample of NC codewords is considered as yielding a codeword sample
error event.

The combination of NC and NX, accordingly, set the error threshold at which the control

channel performance is considered inadequate. In order to allow different error criteria to

be applied to the assessment of a control channel for sampling during hunting and to the

continuous monitoring after confirmation to determine when the radio unit should relinquish

the channehtwo values of NC and NX are specified. Parameters NCI and Nxl are
employed for sampling during hunting and NC2 and NX2 are employed for the continuous

monitoring after confinnation. The values of these would normally be selected by the

network operator to provide a more stringent error performance requirement for sampling

during hunting than for the continuous monitoring afier confirmation.

A further parameter N2 is specified to allow further samples to be taken to improve the

averaging of the error sample. As with NC and NX to values are specified, N21 and N22,

but as well as having possible different values, N21 and ‘N22 are employed differently in the

error monitoring process:

NZI is employed by the radio unit for error checking when sampling during hunting. It is

the number of contiguous samples of NCI codewords without a codeword sample error event

which must be recorded before the control channel being sampled may be confirmed.

N22 is employed by the radio unit for error checking when sampling during continuous

monitoring of the control channel after confirmation. Following the first sample error event

it is the number of further contiguous samples of NC2 codewords each with a codeword

sample error event, which must be recorded before the radio unit may relinquish the control

channel on the grounds of unacceptable codeword error rate.

ANl.4.3 Examples of error; checking on time-shared control channels

This section considers the possible application of the error monitoring procedures provided

by this specification. Figure ANl.l illustrates a simple time-shared control channel provided
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-byithree with anequal duration burst from each site (equivalent to twenty codewords). .
There is a blank period between any two bursts ofduration ‘equivalent. to five codewords to
accommodate tolerances and equipment switching‘ delays.

Four samples. of the forward control channel, as received by -the same radio unit at different

instances of time, are shown in the figure and are labelled Case I, Casell, Casemj

and IV. Each of these samples starts at th_e_i_nstant immediately -before the next

transmission. The sample duration is‘ therefore 75*codewords (20 + 5 + 20 + 5 + 20 -F
5}.

in the figure,_ codewords received by the radio unit unerr-cred are indicated by white and
those received entered are indicated by black. Since the blanks between transmissions will
be interpreted by the radio unit as errored ‘codewords these hlattksvare-coloured black in the

figure. '

In Case I the. radio unit is -receiving. a signal (-one errored codeword) from site B but
no signal at all from sites A and"C.

In Case II the radio unit is receiving a good signal from site B (one errored codeword) and
inadequate signals from A and C (eight errored codewords each).

In Case III the radio unit is receiving an approximately equal ‘quality of signal from all three

sites (A hasfour errored codewords, B seven and C six). It is assumed for this example that

this level of errored codewords is too high for reliable communication with any site.

It should be noted that, whilst I1 and IE represent totally different situations, the total number

of errored codewords received in the sample taken by the radio unit is equal (31 in each
case).

In Case IV the radio unit is receiving a good signal from two of the sites (B and C) and an

inadequate signal from site A.

The case of a radio unit error monitoring after confirmation shall be considered, with NC2

set to 75 to correspond to the sample length. The network operator is required to select an

appropriate value of NX2. In calculating this value it seems appropriate to consider Case 1,
since this is likely to be a common occurrence. If it is assumed that three errored codewords-
in any burst from a single site represents the maximum tolerable. error level, then in order

to detect this level in the burst from site. B the vatue-of NX2 should be set to 58 (is assuming‘
all errored codewords outside the‘ burst from site B plus three within the burst = 55 + 3).

If it is assumed that sites A, B and C all radiate the same value of SYS code then a radio unit .

set with NC2 = 75 and NX2 = 58 will not register a codeword error event in Case I. it

will also not register such an event in Case 1!, since the number of errored codewords will

be 31. The same will be true of Case III. This is clearly an undesirable result since the
radio unit should register acodeword. error event in Case 111. because reliabie communication

is not likely. It is clear that whatever the chosen value for NX2, the radio unit will not be
able to differentiate between cases II and III.
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This problem may be solved if the three sites radiate different values of SY3. code.
Assuming that the radio unit-. holds the -value radiated by-site B as the valid value of SYS,
then it will count as errors all codewords received from sites A and C, irrespective of the
actual received condition-. In Case III this will result in a total error count of 62 codewords

resulting in a codeword error event. In Case 11 the error count will be 56 which will not

result in a codeword error event. Thus the required differentiation between cases II and III

will be achieved.

However, this solution does have a disadvantage which is illustrated by Case IV. Here the

radio unit has an equal choice of two sites (B and C). If all sites radiate the same value of

SYS code then the radio unit may access either site thus doubling the total time available to
it for system access. If, however, the three sites radiate different SYS codes the radlounit

will not be able to access both sites B and (2 (since the value of SYS received from only one

of those sites will be the one used in verification — refer to 9.4. 1(b)) and will thus nothe able

to take advantage of the increased access "time offered.

ANL5 Control channel acquisition

The operational differences between a radio unit acquiring a timeshared control channel
(ic one which the radio unit expects to be time—shared) and a radio unit“ acquiring a
continuous control channel are as follows:

the use of NV;

the time period mandated in searching for a valid SYS code prior to verification;

error analysis.

The third issue was explained in section ANL4 and the earlier two are explained here (refer
to section 93.4.2.1).

When a radio unit is searching for avalid control channel codeword synchronisation sequence

on a time—shared control channel prior to verification it should Search for a period long

enough to allow the radio unit to receive at least one complete burst from each site

irrespective of the point at which synchronisation is originally obtained. The value TS is

used by the radio unit to measure this time period and ittherefore must be selected by the

network operator to enable this to happen. "No such time period is mandated for operation

on a continuous control channel prior to verification.

A mechanism is mandated which enables the radio unit to select a good site on which to

attempt verification. For a time-shared control channel which employs differing SYS codes

this mechanism involves the radio unit receiving a predetermined number of identical SYS

codes derived from consecutive {but not necessarily from contiguous slots) unerrored CCSCs
prior to verification.

Using the examples in Figure ANl.l where each site radiates a different SYS code and using

an example value of NV (time—shared value) of 9 the following behaviour can be observed.
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In Case I the radio unit willnot verification until-1:9 CCSCs_contai'n'ing the same SYS’
code have been received.. The radio "unit may have to receive more than one burst from
site B to-' receive 9 CCSCs; this depends ‘upon when the radio unit acquires synchronisation
on the channel.

In Case 11 the radio unit will again select the system on site B for verification as it will not
receive 9 consecutive CCSC's containing the same SYS code from either site A or site C.

In Case 111 the radio unit will not receive 9 consecutive CCSCs- containing the same SYS

code and will reject the channel after TS seconds.

In‘ Case IV the radio unit will select»-the system on either site B or site (2 for verification-

depending upon whenit acquiresisynchronisation.

.It. can therefore be seen that on such a system, a- value of NV‘ should be selected by the

network operator which is low enough to allow channel acquisition and is high enough to
make the radio unit select a good site.

On channels where only one SYS code is used it is expected that the selected value of NV
will be low to allow faster channel acquisition.

ANL6 "Use of SYS codes on time-shared control channels

Note that not all situations are considered here-

ANl.6.l Qompgfisgn of me ieceivg and verified SY§ goes:

"The value of SYS code used. for each site operating the time-shared control channel is

network dependent. The radio unit shall. decode the received SYS code in accordance with

Section 9.3.4 and shall compare the received SYS code with that verified during control

channel acquisition authorisation in accordance with section 9.4.1(b). If bits 1-12 of the SYS

code recovered from decodable control channel system codewords received differs from the

value of the -bits verified during acquisition authorisation the radio unit shall continue error

checking and suspend any random access‘ attempts in accordance with section 9.3.4.3

and 9.-4.1(b) respectively. Irrespective of bits 1-12, if there is any discrepancy in the LAB
field (bits 134.5) the radio unit should act in accordance with 9.4.1(g). It is expected that

network operators will use the same value of the LAB field on all sites on a timeshared
"control -channel. .

One effect on the radio unit of different sites using -different" SYS codes should be noted: it

will only act upon signalling from one of the sites on an acquired control channel. This is

when a radio unit acquires such a channel it commences or continues a session on

only one of the systems (ie one of the sites) and ‘it’ will not therefore act upon any of the
codewords from the other sites (see l1.6.2.l.2) except that it will treat them as errored

codewords during error analysis (see section 9.3.4.3).
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AN1.6.2 Rggirgmems to regi§@-

Use of a different SYS code at sitesen the time-shared control channei may result in the

radio unit registering as it teams (as the unit relinquishes and acquires the control channel

from the different sites). The radio unit shall attempt" to register on the confirmed channel

{by random access) when it does not hoid a successful registration record for the AREA field

within the verified SYS code (section 9.3.42.2), provided that this AREA field is not already

entered in the unit’s list‘ of denied registration records (section 103).

The radio unit shall not attempt to register at sites radiating a zeito vaiue AREA field

(section I0.2.3i. and I0.3.3i.) or when the radio unit is personalised with a zero Iength

AREA field (section 10.3.(i)). If the sites sharing the fimeshared eontrqi channel are

radiaiing SYS codes differing only in the vaiue of the FREE. bits (see section 9.3.4.22) the
radio unit shali not be required to register as it roams from site to site.
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TRANSMISSIONS FROM SITES

5

RECEIVED GODEWORDS

CASE I

-RECEIVED CODEWORDS »

CASEII

FIECEIVED CODEWORDS

CASEIII

RECEIVED CODEWORDS

CASEIV .

Keg:

En-cred codeword

Decodeable codeword |:|

Figure AN1-1 Time-shared Control Channel Example
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ANNEX AN2 RECOMMENDATION FOR RADIO UNIT BEHAVIOUR ONCE

THE C0 SWE HUNT SEQUENCE HAS BEEN
EN'l".ERED

Section 9.3.3.5 of this Specification allows a radio unit in the process of undertaking a

‘ T "comprehensive hunt sequence" to carry out a "preferential hunt sequence" or "normal hunt

sequence" as its own option, returning to the "comprehensive hunt sequence" if the optional

j sequence is unsuccessfully completed. Experience with operational systems has led to the
following recommendation regarding the exercise of this option.

"The exercise of the option to undertake other hunting sequences whilst in the

‘comprehensive hunt sequence‘ is recommended since it can be expected that the time taken

to acquire a control channel during a ‘comprehensive hunt sequence’ may be much longer

than in other hunting sequences. Failure to exercise this option may result in excessive

delay-s macquiring one of the control channels applicable to the ‘normal hunt sequence’ (ie a

’ normal‘ control channel for the selected network) following the temporary loss ofthe current
control channel. It should be noted, however, that the exercise of the option will have the

effect of further extending the time taken to complete a ’comprehensive hunt sequence’ and

that the intervals at which a normal or preferential hunt sequence is -performed should be
chosen with care.“
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