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FOREWORD

This specification contains the minimum performance requirements additional to MVP 1323

to he met by radio units used with cumrnerctal Lrurtked networks operating in Band LII. sub—

bands I 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 trunked radio network to

t another without having to change radio equipment.

It should be noted that some aspects of the specitiaiu'on remain relatively unproven

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

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

way that the radio unit caters for time-shared and discontinuous control channels.

Intellectual Property Rights

..'- Firms intending to manufacture equipment which complies with the specification should be

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

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

their Patent Agents before proceeding.
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1. SCOPE

1.] This specification covers the minimum performance requirements for radio

units used with commercial trunked networks imperating in Band III. Huh—hands l and 2. It
cox-era:

signalling requirements based upon tin: standard ,MPT 133?.

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

radio frequency requirements. where they are additional to those in
MPT 1323.

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

1.2 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.

ARRIS GROUP, INC.
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MI’l‘ 1:117 (1981)

MP'I‘ 1318 (1986l

MP’I' i323 (1987)

MPT 1327 (1988)

MP1." 1331 (1937)

MPT 1347 (1938)

MPT 1352 (1991)

 

2. ASSOCIATED DOCUNI'ENTS

Code of practice for the transmissmn of digital information over land

mobile radio systems.

Engmeering memorandum: Trunked systems in the land mobile
service.

Angle modulated radio equipment for use at base and mobile slatlnns

in Lhe private mobile radio service operating in the t'reqtienugi band
174—225 MHz.

A signalling standard for trunked private land mobile radio systems.

Code of practice for radio site engineering.

Radio interface specification for commercial trunked networks

operating in Band Ill sub—bands l and 2.

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

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

To
1
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3. GENERAL

3.1 Definitions

Section numbers. appearing between H ll delimiters in this sputlication refer to section
numbers within IVIPT 1327.

Words appearing between asterisks in this section are defined terms.

Acquisition: The condition obtained by the successful completion of the *control channel

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

Aguisition Authorisation 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 channel* whether the *radio unit* is authorised to access on that

*control channel“.

Active on a Channel: A *radio unit“ is *active on a channel“ when, on that channel, it is

enabled to respond to *messages" addressed to it, or is transmitting, or is in transition
between the two states.

Note: a *radio unit“ 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 *fields*; a 7-bit *prefix“ and a 13—bit *ident“.

Address Cgmeword: A 64-bit codeword, conforming to the requirements of MP1“ 1327,

where the first bit is set to ‘1‘. An *address codeword* is always the first codeword in any

*message“, and defines the nature of the *message*.

Available for Customisation: If the *trunking system controller“ implements such a

customised function, then if the ”radio unitm implements the function it shall respond in the

manner specified by the network operator of that *trunl-ring 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 M'PT 1327.

Base Station: The entirety of transmitters and receivers operated by a *trunlo'ng system

controller“ at any one site.

Call: A complete information exchange between two or more *parties" which includes one

or more *transactions“ and may include direct user-to—user communication on a *traffic
channel“.

3-1
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Called. Unit (or Group}: The unit, or group of units, which a “calling,unit“ identifies as the

desired recipient(s) of a “call“. The “called unit (or group)“ retains this designation for the

duration of the “call“ and this convention is used in messages relating to that particular “call“

irrespective of the origin of such “messages“.

Calling Unit: A “radio unit“ or “line unit“ which requests a “call“. The “calling unit“

retains this designation for the duration of a “call" and this conventi0n is used in “messages“

relating to that particular “call“ irrespective of the origins of such “messages“.

Common Prefix Call: A “call“ where the values of the “prefixes“ in the calling and called

“addresses“ are the same. “Common prefix calls“ use “short addressing“ procedures.

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

appropriate “control channel“ to allow a “session“ with a “system“ to be initiated or

continued. The “confirmation“ process consists of applying prescribed tests to the signal

3.? content of the received “forward channel“.

 
Control Category: A designation given to the “radio unit“ during “network personalisation“

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 category“ is permitted to use that
channel.

ontro I anne: orwar c anne an “returnc anne “ ein use ort etransmissionI C 1Ch1A“f dh l“d h lbgdfh

- of “messages“ conforming to MP1" 1327 with the primary purpose of enabling the *U‘Ul’lklng
system controller“ to control “radio units“.

an appropriate “control 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 “continuation“ tests to determine if “acquisition“ is permitted. “Hunting“

Control Channel Acquisition Procedure: A procedure employed by the “radio unit“ to select

IMP“ continues until such time as a successful “acquisition“ is confirmed.

Data Codeword: A 64—bit codeword, conforming to the requirements of MPT 1327, where
the first bit is set to ’0'. “Data codewords“ are concatenated to an “address codeword“ and

supplement the information in the “address codeword“.

Decodable: A transmitted codeword shall be considered “decodable“ if. after receipt, and

after error correction (see Section 11.3.2.3} has been applied, a valid codeword from the -
(64,48) code defined in section 3.2.3 of MPT 1327 is formed.

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

Explicit Registration: A “registration“ achieved by means of an RQR message.

Extended Addressing: A method which allows called “party“ details to be conveyed to the

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

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].

 
Fall—back Mode: A customised form of operation which may be used by a *network“

suffering equipment malfunction.

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

Fixed Radio ilnit: A *radio unit" used with its antenna at a fixed location.

Forward Channel: A radio bearer where the direction of transmission is from the "trunking

system controller" to the *radio units".

Free 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 “"message‘lr relating to a *call or

transaction“ 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 addresses".

Group Call: A *call* in which a *group address" is Specified as the called *party" and,

accordingly, provides a means of communication between more than two units. The callng

*party“ in a *group call“ may opt for a conversational mode, where all *parties* are able

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

. -- Head Messaue: Single transmission of an MWUE? HEAD *address codeword“ and its

-.'.-'-..-ch..;.. appended *data codewords*.

 

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

appropriate *control channel" to allow a *session“ with a *system" to be initiated or

continued. The *hunting“ process consists of systematic sampling of the *forward channel“

frequencies by the ”radio unit“ until it selects and ”commits“ one of the *forward channels“,

which together with its paired *retum channel“ is an apprOpriate *control charmel“.

HuntingI Se_quence: A procedure employed by the *radio unit“ during “hunting“ which

consists of one or more *hunting 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"

r);
|

1;)
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A *hunting sequenee* is’oompleted when all *hunting stages“ appropriate to that *hunt'mg

sequence* have been completed or, prior to this, if a successful *oonb'ol channel*
*confirmation* is achieved.

Hunting Stage: A procedure employed by the *radio unit* during *hunting* which consists

of sampling all channel numbers applicable to the type of *hunting sequence“ in progress at '

a particular acquisition threshold level. A *hunting stage* is completed when all channel

numbers applicable have been sampled and *confirmation* attempted on any candidate .

*control chan.nels* located or may be completed prior to this if a successful *control
channel'“ *confirmation* is achieved.

Ident: A 13-bit number used for identification purposes. Values of *ident’“ between I 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 *special idents* and these are not associated with any particular *prefix*, nor is

the *ident* value 0 (DUMMYI).

Idle State: A *radio unit* is in the *idle state“ on a *system* when it is *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
m 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.

saga-gal Individual Call: A *call* between a calling *party* and a single called *party*.

Integprefix Call: A *call“ where the values of the *prefixes* in the calling and called

*addresses* are different. *Interprefix cal.ls* 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 *trunldng system controller“ via a medium other than that part of the radio

spectrum to which this specification applies.

Mandatory: The *radio unit* shall implement the function or facility.

Message: 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 MP? 1327'.

Network: Interconnected *5ystems'.

Network Personalisation: A procedure undertaken when a subscription to *network“ 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‘. *Radio units’“ which are required to access more than

one *network* shall be personalised for each *network* to be accessed.

Non—dedicated: 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

*n'affic channels“ depending on the traffic load on the *system“. When this procedure is

employed, the current *conu-ol channel“ would normally be allocated as a *traffic channel“

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

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

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

Normal Opegtion Mode: The operation mode of a *radio unit“ or *control channel* which
is not in the *fall-back mode“.

“ Normal Registration Mode: A *control channel* mode in which the *netw-ork‘“ will accept
and maintain *regisrration* requests.

Normal Registration Record: A *regisb’ation’“ record which has an indication that the

*network“ is maintaining the *registration“ record.

Null Registration Record: A *registration* record which includes a NULL indicator together
”5“”? with the AREA code.

Party: A source and/or recipient of information within a *call“. The term includes the

totality of equipment at the user station and. where the context permits, the equipment user.

A *party* may be an individual or a group.

Personality: The totality of *network personalisation“ data entered into the *radio unit‘“.

Portable radio 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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Erefix: The '7 most significant bits of an “address“. Normally units within a fleet will be

allocated the same I“prefix“ since *calls“ between units and groups with the same *prefix“

can be made without the use of *extended addressing“ procedures. A *prefix“ is Only

relevant to *individual addresses“ and *group addresses“.

Prime Registration Record: The most recently created *registration“ record held by the I
*radio unit*. Note that the *prime registration record“ does not include timing information.

Radio Unit (RU): A mobile or other user station contacting a *system* by normal land

mobile radio in accordance with the specification.

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

*message* to the *trunking system controller“ on a *control channel“. The method requires

that a *radio unit* repeats a random access *message“ if a response *‘message* is not

received within a designated waiting time. Further repeats are required. in the absence of

an appropriate acknowledgement, until a

designated number of repeats is reached. In this specification a *randOm access attempt*

covers the period from initiation of the *‘transacti0n* to the receipt of an appropriate

acknowledgement or the expiry of a timeout.

Read—only Memory: A storage facility within the *radio unit* which contains *network

personalisation“ 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 personalisation“ by a suitably authorised

agent (normally a service provider).

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

modified by the *radio unit*.

Ready for Communication Control (RFCC): A device or system to inform a unit of the user’s

readiness to communicate (see section 8.3).

Registration: A procedure which confirms that a *radio unit* is in a *session* on a

*system“. The *registration“ procedures may he initiated by a demand from the *trunking

system controller*, or at the initiative of the *radio unit*. depending on the circumstances

of the registration.

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

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

Reguesting Unit: A *radio unit* or *line unit* which initiates a *transaction* with the

*trunlcing system controlled“ or another *party‘“, via the *trunlcing system controller“.

Reserved: Codewords and *fields* which are designated as *reserved* in MPT 1327 are

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

conveyance of information. *Reserved fields“ must be set to the default value specified in
MPT 1327.

3—6

ARRIS GROUP, INC.

IPR2015-00635 , p. 15

  



Return Channel: A radio bearer where the direction of transmission is from _*radio units“ to

the *trunlting system controller’“.

Segment: For a known *transaction“, the portion of the *T~rnessage* contained in 3 *HEAD

message“.

Selected 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 *selected 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 *networl-t“ shall be. per se, the *selected
network*.

Session: A *session* is a period of operation associated with one *system*. A *session“ on

a *system“ starts when a *radio unit* becomes “active on a control channel* of that

“system*, either after switch on or after being *acrive on a control channel“ of a different

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

Short Addressing: The method used when the *parties“ to a *call* can be completely

specified by a single *prefix“ and two *idents*. This form of addressing minimises the

signalling required.

Short Data: A procedure which allows a data *message“ to be exchanged between *panies“

. or between *parties“ and the *trunking system centroller". This procedure does not support
*messages* which include more than four *data codewords".

Short-Form PSTN Destination: A called PSTN *party“ previously agreed between the system

operator and the user of the *calling unit“ which can be specified by a *special ident“ rather

than the full stream of dialling digits representing the directory number.

Single Segment Transaction {SST}: Short data *transaction* requiring only one *segment*.

Spare: 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'“.

ngial Ident: An *ident* with a value greater than 8100. These *idents* are used for a

variety of special purposes. Some of these are specified in MPT l32’r‘. others may be

nominated by system operators. “Special idents* are nor associated with a *prefix“ to form
an *address*.

Smech gjall: A *cail* as a result of the receipt ot‘a GTC ‘message' 'leiil the ‘D' *tield’“ set
to '0‘. The audio is not muted.

Standard Data: The procedure by which information exchange takes place using the data

protocol defined in section 17 of MPT 1327.

ARRIS GROUP, INC.
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Standard uptign: Any optional feature for which the implementation has been standardised

in MPT 1327. Any unit implementing such an option shall implement it at least in the

specified standardised manner. Units and “systems“ shall not infringe any of the

standardised formats in MPT 1327 when implementing customised features.

System: 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.

System Identity Code: A 15-bit number which identifies a “system“. This code is radiated

on each “forward control channel“ within the “system“ (in the SYS “field“).

T-messaoe: totality of “free-format data“ which is intended to be conveyed in a “short data“
“transaction“.

 

Temp_o_rar_y Registration ngjg: A “control channel“ 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.

Temp_or_ary Registration Record: A “registration“ record which has an indication that the

“network“ may not be maintaining the “registration“ record.

Timed 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.

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

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

between a “party“ and the “trunking system controller“, or another “party“, via the

“trunking system controller“.

Trunking System Controller (TSC): The central control intelligence necessary to enable the

trunking system to function according to MPT 1327. The “trunking system controller“ may
control one or more “base stations“.

Undefined Registration Record: A “registration“ record which has no indication that the

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

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

to verify a “control channel“.

Verified 51]., code: The SEL 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“.

3-8
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3.2 Test Conditions 
Unless otherwise specified, the ‘radio unit’ shall meet the requirements at :hts incantation

under extrEme test conditions. as defined in MPT 1.12.1 senior: 2-.-l

3.3 General Reguirements

The "radio unit“ shall 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 transfer, between *network(s)* in a *radio un.it* by changing the

g; -A‘ *personality* (see section 6).
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5. l .3 Frequency Tolerance

The centre frequency of the response of the radio receiver shall be Within l5 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 MPT 1323 sections 2 and 3, fora period of at least one

year, without re—adjustment.

5.2 Demodulation Qharacteristics

5.2.1 SM“.ch Sianals

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 -_l-3 dB. ie the total audio output power

shall fit totally within the mask of figure 5. l. The radio unit shall be deemed to have passed

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

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

 

l/ i

 

y g

1 iii/iii//////////////iil.___—_

Amplitude relative T

to optimum phase 6 dB
demodulator response L

 

I!ffff//lf/lll£//////fff
/ .I’I

l/ /
100 300 1000 2550 10000

 

Input Frequency Hz

Figure 5.1

5.2.2 Data Sinrials 

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

Standard data modulation follows the requirements of MPT 1323, that is phase continuous

11100 baud FFSK. with lSOO Hz representing binary ‘0' and IEllfl Hz representing hinary ’1’.

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

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

less than ill) kHz. For non—prescribed data, the peak frequency deviation does not
exceed i2.5 kHz.
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5. RECEIVER PARANIETERS

The requirements of this section shall be met under normal test conditions, as defined in

MPT 1323 section 2.3, unless otherwise specified.

5. 1 Frguency Parameters

This section contains the frequency parameters for radio units operating in Band 111 sub—bands
1 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 units shall not comply with the

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

5.1.1 Channel SpacingI and Designations for Sub—band l

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

1 176.5000 MHz.

58 1000000001 177.2125 MHz

560 1111110111 183.4875 MHz

The radio equipment shall receive over channels 58 to 560 (177.2125 MHz to 183.4875

MHz) inclusively.

5.1.2 Channel spacing and designations for Sub-band 2

The channel spacing shall be 12.5 kHz. The channel designations shall be as f0110ws:

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 (201.2125 MHz to 207.4875

MHz) inclusively.
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4.2.3.2 Data Peak DeviatiQn

For standard data modulation.

Angle modulation: Nominal 1.5 kHz i250 Hz

Extreme 1.5 kHz i500 Hz

4.3 Performance Parameters

Radio units shall meet the requirements of MPT 1323. 
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4.1 .3 Frguency Tolerance

The carrier frequency of a signal transmitted by a radio unit shall be within 1.5 [(1—12 of the

nominal transmit frequency.

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

temperature conditions. as defined in MPT 1323 sections 2 and 3, for a period of at least one

year, without readjustment.

4 .2 Modulation Characteristics

4.2.1 General
 

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

4.2.2 Stgegh Modulation

Speech transmissions shall employ a phase modulation characteristic.

4.2.3 Data Modulation

4.2.3.1 Data Modulation 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 [200 bitt’s

Modulation rate 1200 baud

Binary '0' lSOOHz

Binary '1’ lZOOHz

-‘~'-.'- 2-. Amplitude difference <l.5dB

During the transmission ofcall maintenance messages tpressel-on, periodic and pressel—offi.

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 lOms after the end of the hang-over bit.

The method for modulating non—standard data is not prescribed in this specification.
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4. TRANSMITTER PARAMETERS

4.1 Frgluency Parameters

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

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

directed by network messages and shall examine and if necessarypperate 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 Channel acin and Desi nation for Sub—band 1

The channel spacing shall 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 Spacings and Designation 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 Transmit Frequency
channel number

1 192.5000 MHz

53 0000000001 193.2125 MHz

560 0111110111 199.4875 MHz

The radio unit equipment shall operate over channels 58 to 560 (193.2125 MHz to 199.4875

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

The audio {other than confidence indications) nnrmally heard by; the user shall he muted

when UHB 01' the following COHdlUOHL-i is met:

(a)

lb)

(cl

5.4

If the radio unit is not active on a traffic channel.

[fa call is set up as a result of the receipt a.” a (ETC message (see MP'I' 13.27

sectinn 5.4) with the 'D‘ hit 5:?! to '1' tie the call is a nun-prescribed data

call).

If a call is set up as a result of the receipt of a GTT message (ie the call is a

standard data call. see MPT 1327 section 5.7.3).

Performance Parameters

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

6. 1 Introduction

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

temporarily 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 operation;

— data implanted into 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 attempt by 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 MPT 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 selected networks 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 sufficient 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 i10%.

6.2 Tyms of Memory

The storage requirements summarised in this section include a stipulation of the type of

memory applicable to each item of data. In some cases variation is allowed, and this has
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been indicated. Four categories of memory are designated:

Type A — Read only memory which may be set by an external agency but not by the action

of the radio unit. The medium of this storage must be such that the data may be reset by an

external agency as required to accommodate changes in network subscription details

(including changes in network allegiances).

Type B — Read/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 ofAS seconds. It is permissible for data to be held in

unprotected memory whilst operational and transferred to protected memory on power down

or equivalent. The radio unit shall discard any data held in protected memory unless its

validity is reasonably assured.

Type C — Read/Write memory the contents of 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 Summgg of Storage Requirements

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 items in 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.
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Column 7 — whether the storage requirement is mandatory (M). a standard option :80),

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 HMPT 1321:! where the requirement is defined.
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'7. SECURITY

The radio unit shall meet the following requirements:

1. 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 Lake 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.

2. 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) (cg encasing a PROM containing the security

number and the immediate surrounding area in epoxy resin).

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

i 4. The radio unit shall not contain the method by which the 8 check bits defined below
‘ are calculated.

“ 5. The security 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 seemity 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.

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

win 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.

7. 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 has

Note: The security number need nor be stored in this format in the radio 11ml.

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

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

message (see MPT 1327 sections 15 and 5.6.1.2.2). The parameter fields of the

| M
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SAM‘IS message are constructed as follows:

PARAMETERS 1 (20 bits) PARAMETERS 2 (18 bits)

Manufacturer’s

Code

8 bits

Manufacturer's code:

Model

Serial number (for

this model):

Check bits:

I Model Check bite Serial number

I for thie model
4 bits 8 bits 13 bits

An 8 bit number (0 to 255). one or more of which is issued to

each radio unit manufacturer by the Radiocommunications

Agency(RA).

A 4 bit number (0 to 15) which is unique to a radio unit type

for a given manufacturer's code. 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.

The serial number of the radio unit of a given 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 algorithm 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.

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

xxxjyy/zzzzzz where xxx is the manufacturer‘s code,

yy is the model. and
212222 is the serial number.

eg owl/091000129

I l |

| | '— Serial number 129

| %Model type 9
'—Manufacturer number 19

10. Information about the check bits shall not be visible.
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11. Manufacturers codes and the Willl‘il} algorithm can be obtained by writing [0 the

following add ress:

Radiocommunumiurn; Agent}

Mobile. Tmlmolugy Erminn 3‘-

Room 514, Water1m Brmgr Hume
Waterloo Road

London SE1 SUA

LA
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8. MAN—MACHINE INTERFACE

8.] Qinfidence indications

l‘1.|.l Introduction

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 satisfaction levels.

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

user confidence by ensuring that users will experience a similar 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. Manufacturers 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 hear 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 rejeCL

"ffii'afi 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 confident-c 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 tht- tollowing terms:

- Concerned Party (either CALLING or CALl 1-D)

- 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 transaction.

8.1.3 Typ_e of Confidence Indications

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

(d) Call Fail

(e) Alert

(f) 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

(k) Called Party Ringing

(1) Manual Call Diversion

Mobiles may provide the following indications which are optional:

8’2
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(m) GT'C sent on a trach channel

The indications shall he unambiguous with the following permitted exceptions. indications

(a) and tb) may use the same form of indication. Indications (t) and (to) may use the same

form of indication. Indications (d) 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 (f) may be a transitory form of indication (e).

Audible indications shall be of the form indicated in sections 3.l.3.| to 3.] .‘l.l l.

Cadence Timings shall be as defined with a tolerance of j; 20% with the tone ON to tone

OFF ratio controlled to within 1 20%.

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

"Hi" — maximum frequency lOOOHz

"”Lo — minimum frequency 3OOH7.

The "Hi" frequency shall be twice that of the "Lo" frequency i100 Hz.

8.1.3.1. No Service

The provision of any No Service indication is optional.

8.1.3.2 Call Set Up in Progress {CSUIP}

8.1.3.2.1 CSUIP (Calling)

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

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 first transmission of the request message (RQS, RQE,

RQT. RQQ (not STATUS = O or 31 when sent With LDENTl = TSCD).

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

- ACKI (QUAL = ‘0’), if the unit is equipped to

indicate Called Party Ringing.
- ACKX

— ACKV

— AC'K LQUAL = 'U’)

— ACKB (QUAL = '0‘)

— ACKT (QUAL = ‘0‘)

- ACKQ, if the unit is equipped to indicate Call

Queued
— GTC

8-1
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— ACK (QUMJ = ‘1') as a result of “User Call Set Up Abort" (sections 8.3.3.)

— Expiry of the timeouts TC, TW, T] or T1
— 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-[ECK=‘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 0.83 on_ 1.25 off.

8.1.3.3. Call ueued

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')

3—4
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The unit shall also give an audible "Unavailable" 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 'l't'.

— If. when the user indicates a call. the radio unit is not receivrng on an acquired
control channel and the time since the unit last commenced the control channel

acquisition procedures is less than TC. then the unit shall indicate "unavailable” it" it

has still not acquired a control channel at a time '11" after It last commenced the

control channel acquisition procedures.

- Expiry of the timeouts TA, T1, T1 or TW.

- Expiry of the timeout TC.

The audible tones shall be:

System Busy : optional. it' not :tnpiernented it- be replaced by "('alled Party

Busy".

Audible "L0 Tone“: cadence 0.45 on. 0.355 off. 0.2253 on.

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

“ Unavailable: Audible Lo Tone ; cadence |.5 sec duration.

Called Party Busy: Audible ”Lo Torte": cadence 0.335. 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 Ungbtainable [NU]

The provision of a NU indication is mandatory.

The calling unit shall signal NU to the user upon receipt of ACKX (QUAL = ‘0‘) 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 ot~ 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. The form of the indication may include the

8-6
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- ACKT (QUAL = ’1')

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

_ Expiry of the timeouts TW, T] or T1

- ACK (QUAL = ‘1‘) after attempts to cancel or abort call
- AHYX

The audible "Lo Tone" indication shall be:

cadence 0.85 on 1.25 off.

8.1.3.4. Called Pm Ringing

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 T1

- 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 0.45 on 0.25 off, 0.45 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 n0t equipped for call
diversion.

8—5
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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 = W}.

The audible tone indication shall be "Hi-Lo—l-li": cadence 0.15 on, 0.45 ml. H. is on. lit-ls

o'l't'. 0.15 on, 0.43 off.

3.1.3.8 Call Clear Indication

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

the radio unit leaves a traffic 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" tseCLion 8.3.3).

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

8.1.3.9 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

_ I'DENT2=Ident (1 to 8100), INCL IPFIXI. PSTNGI, or PABX’I and if they respOnd by
transmitting ACKl (QUAL = ‘0’).

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. 0.25 ot‘f, 0.43 on. is oft‘. 1c. .ls 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.

Transaction COnfirrned is used primarily Ill non-speech calls:

- RQC

— RQT

— RQQ (not STATUS=0 or 31 when sent with lDENTl = TSCI)
— include

I; '-..l
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The radio unit shall initiate the Transaction Confirmed IndicatiOnif ACK (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 0.35 each tone.

8.1.3.11 GTC on Control Channel "Blip" Indication -

The provision of a control channel GTC indication is mandatory.

The indication shall be at least audible.

Called radio units shall c0mmence the GTC indication upon receipt of GTC. 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 ACK.I(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 500 ms.

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

8.1.4 Note on use of Tone Sets

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 be as an

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

the network operator.

8-8
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8.2 Call Number Convention 
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 numerical keypad, although radio units may employ other means of entering numerical .
information. Throughout this section the terms "mandatory" and "optional" have the

following meanings:

Mandatory — Units which are equipped with a means of manually entering numbers

for the purposes of calling other parties on the subscriber‘s network or

other services shall implement the specified function.

Optional — 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 III, sub—bands 1 and 2

s. - 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 the unit. 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.

I 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 the standard C.C.I.T.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. ‘
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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

strings are underlined. Where MP'I' l 3'3? addresses are referred to they are expressed in the
decimal form of Pl-‘lX/lDENT thus: 3453456.

‘ 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.

(‘odes which commence with an asterisk C“) or a number sign (#1 provrde secondary uscs fer

the keypad. Functions such as the modification of call requests to originate status messages.

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

Control of the radio unit‘s internal functions nhich affect MPT 132'? related activities also

employ similar codes.

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

of Section ll 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 iii-fleet 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 the unit rejecting the

dialled string and signalling t‘ce 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

35“?“ user subscribes) which bears a fixed relationship with an MP’I‘ 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 uscr shall he allocated an adequate number of identities to allow fur

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 ofthe long dialled string that the direct decimal representation

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

j the secondary objective of permitting access to other speech and data services completes the

lel
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scheme. The scheme is expandable to allow the introduction of additional services in the
future.

Iii-fleet individual calls are implemented by allocating a starting number (2_Q or 200

depending on fleet size) to the lowest identity which is allocated to the fleet. The lowest

identity (base ID) used by the fleet for individual calls 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 identities.

ln-fleet group calls are similarly implemented by allocating a starting number (in this case

E or £2 depending on fleet size) to the lowest fleet identity. The lowest identity (base ID)

used by me 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 an algorithm.

PABX calls also employ an offset to ensure that maximum use is made of the MPT 1327

addressing range of 0 to 8191 when sending extension numbers. As the lowest value of

extension number in a four digit numbering scheme will not be less than £00, all dialled

strings are reduced in value by 1000 before transmission. This ensures that numbers up to

8999 may be transmitted in a single codeword call.

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 U16 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 reasonable choice of leading digit from 7, 8 or 0 may be used for PABX access,

with appropriate action being taken at the radio networkaABX 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 Philosophy

8.2.2.1 Relationship with Address

The numerical digits which are dialled by the user are translated into an MPT 1327 specified

address. This is transmitted in an address codeword with, if necessary, additional date
codewords.

Use is made of M171" 1327 flags and addresses to send relevant signalling information

beerteec.thncradim'uihaadtt'n'fiific 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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8.2 .‘2.2 Baltitioning of Identities

The scheme partitions the identity range used by TSCs into separate blocks. each block being

associated with a fleet of users. The numbering scheme for each ileet stans at the partition

and uses an algorithm to generate the called identity from the dialled string and the fleet base

ident. The fleet base ident has a Fixed relationship with the Fleet Individual Number (PIN)

or the Fleet Group Number (FGN} respectively. The unit shall have a record of the sire of

the allocated blocks to ensure that iii—fleet calls are not accidentally made outside the block
to a unit in some other fleet.

 

 

EDENTS FGN Individual Fleet Size
Number

2269 B9

2201 21 70

(Base ID) 2200 3100 20

2199 ‘ 395

2007 203

I 2006 2022005 201 196

(Base ID) 2004 3002 200

- 2003 I 41

(Base ID) 1982 2991 20

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

fifi;w_ IDENTS FGN Group Fleet Size
"' d“ Number

7099 ‘ 995
7005 ' 902

7005 I 901 96

(Base ID) 7004 ‘ 5502 9007003 97
|

. . a

(Base ID) 6996 | 5498 90

Figure 8.4 Relationship of Group Numbers to IDENTS showing blocks of numbers
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8.2.2.3 Method of Dialling

P're-origination dialling is used in the radio units. The user indicates completion of entries

by the use of the if key. When it is necessary to modify the function of the call set—up,

though not the destination, call modifiers may be dialled before the called party number.

Modifiers are separated from the called number by use of the * key. See section 8.2.8.

8.2.2.4 User Familiarity

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

UK telephony practice in the allocation of numbers. Thus:

- 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 l and are three digits in length,

— PABX operators may be obtained with a single Q

- Local PABX numbering Schemes, four digits, with the leading digit in the

range 2 to 3,

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

leading digits Q, 2 and 3,

- 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 2 or 2 (dialled strings of 9 and 10 digits),

- the fleet number leading digit is in the range 2 to Q (dialled strings of 6 and

7 digits),

- the unit number leading digit is in the range 2 to s (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

— Members of other fleets with — PABX extensions associated

a different prefix with the user's fleet
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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.

8.2.2.6.1 Qisplay of Callfl Eat);

Called party numbers shall be entered on the display as the user keys in the called number.

If * and # cannot be displayed. either an alternative non-numeric symbol may be displayed

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

8.2.2.6.2 Display of Calling Party

Calling party numbers that can be displayed are those from units tn the same fleet as the

di5playing 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 Displav of Diversion Number

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

decoded from the incoming l'DENTl using the methods in 8.2.2.6.2 above. When the

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

codewords determine the action taken. (l!5.5.2.l!!) 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

"7.2mm in the appended data codewords.

PSTN numbers will be received without the leading '0' which shall be added and displayed

by the unit. If the diversion address cannot be translated into a diSplayahle number the unit

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 Access

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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8.2.3 Terms. Relationships and Storage Rmuirements

8.2.3.1

Identity prefix (PFIX):

Base Ident (BI):

Individual Base

Ident ([31):-

Group Base ldent (GBI):

Number Prefix (NB):

Fleet Number (fl):

Fleet Individual

Number m:

Unit Number (m:

2 digit:

3 digit:

Fleet Group Number

0:ij ):

Group Number (GE):

2 digit:

Terms and Relationships

Defined in MPT 1327 (!!2!!)

Any ident having an even value (lease significant bit = 0)

between 0 and 8100 which is the lowest value in the block of .
identities assigned to the fleet of units. Range is 2 to 8100. 0
is DUMlVle and cannot be used.

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

The Base Ident assigned to the block of identities used for

group calls.

NP = PFIX + 200. Range is M to 3_2_.

131 = BI/2 + 2000, where BI is the lowest ident in the block

allocated to the fleet. Range is 2001 to @250. The network

operator may restrict the range for his own purposes.

An EN 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.

fl = Unit individual identity - IBI + 20

Numbering range: 2_0 to E (fleet size up to and including 70).

fl = Unit individual identity — 1131 + 200

Numbering range: E to $2 (fleet size up to and including '

700).

An FN which identifies a block 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.

fl = Group identity - GBI + 90

Numbering range: 9_O to 2
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3 digit: (331 3* Group identityr - (3B1 + 9m

Numbering range: 3m to 9% #999 reserved fer emergency.-
service}.

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

form of Base Ident used by the members ofthe 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:

NP FIN for indivxdual numbers

245 3456 23  

  

 

eg _
201 3573 467

NP I FGN GN for group numbers

eg 245 5456 Q
201 5578 967

Numbers are dialled commencing at the most significant block ofnumbers which differs from

u the unit‘s own number.

8.2.3.2 Storage Rmuirements

8.2.3.2.] Mandatogg Storage Requirements

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

' following storage requirements (in read—only memory) which are appropriate to the selected

3'3-‘4'1 network if the unit is equipped with a means of accepting called party numbers from the
user:

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

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

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

digit strings.

iv, A flag to indicate the Choice of own fl ' group number string length. ie 2 or 3 digit

strings.

v. The highest permitted own fleet individual identity or dialled number.

vi. The highest permitted own fleet group identity or dialled number.
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vii. A flag to bar inter—fleet group calls. 
8.2.3.2.2 thional Storage Requirements in read-only memorv

i. Ten actual called party identities or numbers for translation. Each is associated with

an entry of one of the single digit dialled strings. '

ii. A multiplicity 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 calls to units in other fleets.

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

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

v. An address or number to complete call details for the *9)? string.

43:- .-,' 8.2.4 Radio Unit and Line Unit Numbering

8.2.4.1 Single Digit Dialled Strings (Optional)

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

l operator (see 8.2.5).
|

u 8.2.4.2 Two Digit Dialled Strings (Mandatogy)
Two digit dialled strings in the range E to 52 inclusive shall be used to call units within the

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

Called individual ident = lBl + U_N - 20

Two digit dialled strings in the range 29 to 92 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 (Cl—N):

Called group ident = GBI + 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 E or Q is not greater than the highest value assigned

during network personalisation.

Note: Numbers m to 92, Q2 to Q and _1_0 to 12 are not specified. For use of 0; to

O_6,, see section 8.2.5.
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I 8.2.4.3 Three Digit Dialled Strings (Mandatogt)

Three digit dialled strings in the range. 3! to 33 inclusive shall be used to call units within

the same fleet. The unit shall refer to its indit'idual base ident (IBD and shall generate the

called party identity by the following algorithm from the dialled Unit Number (m:

Called individual ident = TBI + LL11! — 200

Three digit dialled strings in the range 2% to % 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
IGN):

Called group ident = GBI + gm — 900

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

The unit shall verify that the dialled w or Q is not greater than the highest value assigned

during network personalisation.

| Note: Numbers M to 09_9 are not specified. Certain numbers in the range m to

£9 and also 32 are used for calls to assistance operators (Optional — see

section 8.2.7).

8.2.4.4 Four Di 't Dialled Strin s tional

Four digit dialled strings in the range 1000 to 8999 are used for PABX access, see 8.2.5.

Other four digit dialled strings are not specified.

8.2.4.5 Five Diol it Dialled Strings. Leading Digit 2 or 9 (Optional)

-"-b-- Five digit dialled strings with leading 2 or 9 may be used to make inter-fleet calls to

r4: sss. individual units or groups of units. If both types of call are to be made then the convention

of using _2_ for individual calls and 2 for group calls shall be adopted wherever possible.

Dialled suing 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.

eg for a call to an individual unit (g m): E 7895

2_8_ is translated by the unit, for example, to fleet Base Address: 34/936
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The prefix is used directly and the called IDENT, 1525', is calculated by using the algorithm:

ID = IBI — 200 + U_N_

1525 = 936- 200 + 7_8__

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

For a call to a group (31; ELIE): % 2&2

% 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 + E

5944 = 5936 - 90 + 9_8_

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

‘ Note: Dialled strings of this length commencing with 1 are not specified. Dialled
J strings commencing with digits 3, fl, §_, 6, 1, g and Q are used for PABX

calls.

— 8.2.4.6 Six Digit Dialled Strings. Leading Digit 2 to 6 (Mandatogy)

A six digit dialled string with a leading digit in the range 2 to 6 shall be used for inter—fleet

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

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

B1 = 2035 - 2000)

 
Using the created base identity and the rest of the dialled string as a unit number (U13) the

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

Called individual ident = BI + U_N_ - 20

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

Called group ident = BI + w — 90

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.
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8.2.4.7 Seven Digit Dialled §tiing. Leading Digit 2 to Q (Maud-story)

A seven digit dialled string with a leading digit in the range 2 In Q shall be used for inter—

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

the called party fleet number (m; from which the unit shall create a base identity.

BI = 2 (F_N - 2000)

Using the created base identity and the test of the dialled string as a unit number (w) the

unit creates a common prefix call using the procedures specified in 8.2.4.3.

Called individual idem = BI + w — 200

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

Called group ident = BI + Qfi - 900

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

Note: Dialled strings of this length commencing with Q, 1 and E are used for PABX

caiis. Those commencing with l are not specified.

8.2.4.8 Ei ht Di it Dialled Shin s. Leadin Dicit l (Technician faciiit - O tional  

W When the technician facility is enabled then 8 digit diaiied strings with a leadng 1, digits 2
to 4 in the range @ to m and digits 5 to 8 in the range m to @000, shall set up a call

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

representation.

The dialled string shall be of the form:

 

eg

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.

Note that although addresses are written in the form DIE-'16, the leading zeros shall be dialled

thus: fl 0246. 1dents 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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8.2.4.9 Nine Di it Dialled Strin . Leadin Di it2 r am

A nine 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 party‘s

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

PFIX = E - 200

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

addressing cal] shall be made to [PFIXI and the unit shall respond to an AHYC with a

SAMIS containing the called party's address (!!9.2.2.I!!). 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.

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

Dialled strings with other leading digits are not specified.

8.2.4.10 Ten Digit Dialled Strings. Leading Digit 2 or 3 (Mandatory)

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 party's

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

PFIX = NP — ”W“
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1 unit. This off—set is removed by the TSC‘. The off—set is 1000; thus for dialled extension

numbers (EXTN) in the range 14309 to £292 the unit sends 0 to 7999 in lDEN'l‘l.

IDENTi = EXTN — 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 (a maximum of four). then

FLAGI and FLAGZ in the RQS 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 Single digit Dialled Strings

To call a PABX Operator the unit may be set up to call identity 8000 with EXT = ‘1',
FLAG = ‘0‘ and FLAG2 = '0' when Q is dialled.

8.2.5.2 Two Digit D'ialled Strings

A two digit dialled string in the range Q to 06 shail 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 FLAGI and FLAG2 set according to the following table:

FLAGl FLAGZ

O_fi '0‘ '0'

_4 '0‘ '1'

Q5 '1’ ‘0‘

LL '1' ‘1‘

8.2.5.3 Three Digit Dialled Strings

Three digit dialled strings are not used for PABX calis.

8.2.5.4 Four Digit Dialled Strings

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

EXT flag to '1‘. FLAGI and FLAG2 shall be set to '0'. The dialled extension number

(EXTfl) shall be decremented by 1000 and the resultant shall be transmitted as the called
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identity (see 8.2.5).

IDENT = EXTN — 1000
 

8.2.5.5 Five Digit Dialled Strings. Leading Digit '3 to 6

Five digit dialled strings with a leading digit from 3 to Q function similarly to four digit

dialled strings, but the radio unit shall set FLAGl and FLAG2 in RQS or RQE, or _

EXCHANGE in SAMIS, according to the following table:

Leading Digit FLAGl F'LAG2 EXCHANGE (SAMIS)
”5.5.3.1.“! !!5.6.l.2.2!!

; '0' '0’ '00'

51 '0' '1’ '01'

,5_ '1' ’0' '10'

g '1’ ’1'- '11'

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

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

8.2.5.6 Fiye to Seven Digit Dialled Strings. Leading Digits 0, 7 or 8

Dialled strings of five to seven digits with leading digits Q, 1 or 8 shall be used to send a call

to the PABXI gateway. On receipt ofa Mode 1 AHYC with IDENTI = PABX] and DESC

= ‘OlO', the radio unit shall respond with a SAMIS containing DESC = '010‘, and with the

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

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

leading digit 1 is not specified,

8.2.5.7 flight or Nine Digit Dialled Strings. Leading Digits 7 or 8
 

Dialled strings of eight or nine digits with leading digits 1 or 8 shall cause the radio unit to

send a call to the PABXI gateway. On receipt of 3 Mode l AHYC with IDENTl = PABXI

and DESC = ‘OlO‘, the radio unit shall respond with a SAMIS containing DESC = '010' '

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§TN Numbering (thignat)

8.2.6.1 PSTN Abbreviated Dialling

Single address codeword calls and diversions may be made to 15 pre—arranged numbers by

using the special idents P'STNSIj. The procedures are defined in section 8.2.8.1.
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8.2.6.2 Calls to PSTN Subscribers

 
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 FLAG] set to '0‘ to indicate a dialled

string length of 10 or less digits, or set to ‘1' to indicate 11 to 32 digits. On receipt of a

Model AHYC with [DENT] = PSTNGI, DESC = ‘001’ and SLOTS = ‘01“ or ‘10‘ as

appropriate, the radio unit shall respond wnh SAMTS, DESC = ’001' with the full dialled

string, less the leading Q, occupying BCD blocks commencing with BCDl. 1f SLOTS :

‘10' and the dialled string has a length of 11 to 21 digits inclusively then the accompanying

SAMIS shall have L set to ‘tll' and the radio unit shall append one data codeword which

shall contain the digits that cannot be accomodated in the SAMIS. If SLOTS = '10' and the

dialled string length is greater than 21 digits then the accompanying SAMIS shall have 1.. set

to '10' and the radio unit shall append two data codewords which shall contain the digits that

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

8.2.7 Network rator Services 3 di it calls tional

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

table lists dialling sbings and the Special identities into which they shall be translated by the

 
unit.

Dialled Special Dialled Special

String Ident String Ident

II I III _IQ_Q 8170 E 8176
~ - L1_1 8171 m 8177

Q1 8172 1_8_l 8178

m 8173 fit, 8179

ELL 8174 9192 8180
151 8175

Figure 8.5 Table of Special Idents for Operator Services

9995 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 f, and re-set the state by the same code commencing

with E.

8—25

ARRIS GROUP, INC.

1 IPR2015-00635 , p. 62
 



 
The ,9: key is always used to signal the end of dialling activity, with the exception of when

the unit is alerting for an incoming call. ’

eg - To make a priority call to a unit dial "-‘_8 *234#

- To make a non-prescribed data call to an abbreviated PSTN

destination dial :3_1 “12$

— To make a conference group call dial 2 *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.

8.2.8.1 Call Initiation

8.2.8.1.1 Abbreviated Dialling (thional)

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

an shall be in the range 1 to an upper limit specified by the network operator, but not greater

than Q. m shall be translated by the radio unit into a special ident by the following

algorithm:

ldent = 8120 + m

8.2.8.1.2 Call ALLI: Code *1987 tional

The entry of any of the codes *198112 to *1987i may be used to cause the radio unit to send

RQS, RQE or RQC (as specified below) with IDENTI set to the special ident 8191 (the

system—wide ident - refer to 1141!). 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:

me Tym of Svstem—wide Rmuest Message Sp_ecified Field

El 1mg Value

*1 1 Priority voice RQS DT=‘O‘ LEVEL=‘0'

*1982fi Emergency voice RQE DT=’O‘

*l 9 Priority np data RQS DT=‘1‘ LEV'EL='0‘

*1284E Emergency np data RQE DT='1’

*19 Short data RQC

*198‘7 Standard voice RQS DT='O‘ LEVEL=‘1’

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

modifiers or destination digit strings).
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8.2.8.2 fig ll Modifiers (glptigngli

8.2.82.1 Despatcher and Status calls

Enter Despatcher Queue: Code E

The radio unit shall set up an RQQ (STATUS = 0') call to the dialled number. The radio

unit may default to a pre—arranged number ifa 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 ti'.5.5.3.l.7llt.

Leave Despatcher Queue: Code @

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

(!!5.5.3.l.7§!}.

Send Status: Code *Onn
 

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 ifa 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. m is a single or two digit code without a leading zero and shall

be in the range I to 30 (!!5.5.3.l.7l!).

'5. 8.2. 8.22 ConferencefBroadc-ast Group Facility

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 traffic

channel. The unit. originating the call sends RQS (FLAGl = ’1‘) or RQE (FLAGl = '1‘)

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

I the called address is a group address (ll5.5.3.l.lll).
which

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

described in 8.2.82.2.1 and 82.8222. No default is prescribed for cases where neither

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

82822.] Conference Call Code *1

fl sets RQS or RQE, FLAGI to ’0‘

8.2.8.222 Broadcast Call Code *ll

m sets RQS or RQE, FLAGI to '1'

8.2.82.3 gala Facilities

:2 initiates a section 14 Control Channel Short Data MessageParagiaph 82.82.32 specifies
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the use of the code. Codes of the format "*_2n_" where "n" is any length string commencing

with l 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.

11. is specified in this section. Codes of the format “m" where "n" is any length string

commencing with 2 are reserved for future defmition. Codes where the string commences '

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

8.2.8.2.3.1 Non—prescribed Data. Code ”‘31

*_3_1 sets RQS (DT = ’_1_‘) or RQE (D = ’1’) as appropriate (!!5.5.3.l.1!!). This code

requests that a transparent end to end audio path be set up by the network. The user supplies

the data communications equipment (DCE) to terminate the audio path. The radio unit's

acoustic transducers are inhibited and the audio connection to the DCE is enabled on receipt

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

8.2.8.2.3.2 Short Data on the Control Channel. Code *2

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

*2*<data>*<called party number>#. The radio unit shall respond to the associated

AHYC from the TSC with the data 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.

2,! shall cause the radio unit to send data from an external device to a pie—arranged address.

*2*<data># shall cause the radio unit to send data from the keyboard to a pre-arranged
address.

*2“ < called pa_rty number > 3 shall cause the radio unit to send data from an external device

to the called party number.

rqéfiagifi'_-I.I 8.2.8.2.3.2.1 Use of the data field

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

input device. Any format prescribed in section 14 may be implemented and the GP! 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.

8.2.8.2322 Use of the number field

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

8.2.8.2.4 Priori 1 Code *8

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

The user may dial, and the unit shall accept, any further suitable modifier which sets other
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8.2.8.3.1 Divert ng galls; gm; l"41h 121E231!)

it shall cause the radio unit to send RQT (DIV = '0'. FLAG! = ‘0. FLAG: = ‘0‘)

(unless FLAGI is set to 'l' by P'STN number string length) to the TSC (flit-1.3.1.4”). The.

RQT instructs the TSC to offer the number which has been dialled after the code to an}
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 the user 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.

RQ‘T, SD shall be set to '00‘.

If n = l, only SpeeCh calls are diverted.

RQT, SD shall be set to ‘Ol‘.

If n = _2_, only data calls are diverted.

RQT. SD shall be set to ‘10”

eg 11 *234# diverts all types of call to unit 234 in the same fleet as the

originator of the diversion.

*411 *Qi45éfi diverts speech calls to extension 3456 in the PABX which is

associated with the diversion originato-r‘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 lDENTl. The

dialled number shall be sent in a SAMIS (DESC = ’000') in PARAMETERSI in response

tire-ta. i to an AHYC with the same address information as contained in the originating RQT.

afié’d

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 IDENTI and the dialled number shall be sent in a SAMIS (DESC = '010'. 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 [DENTI in an RQS or RQE and is transmitted in Number. The SAMTS is sent

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

RQT.

When called exrension 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 IDENTl

and the dialled number shall be sent in a SAMIS (DESC = '010‘. SP 2 ‘0'), with the BCD

blocks filled in the same manner as for a normal call (8.2.5.7). 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 the RQS address codeword. The further modifier shall be dialled with its leading :
character, eg fl, *11, m. The code shall also function with abbreviated dialling codes

commencing with E.

 

8.2.8.2.5 Emergency Call Code *9!!!10.2!l)

The radio unit shall set up an RQE call to the dialled number (!!5.5.3. 1.511). The radio unit

may default to a pre—arranged number if a number is not dialled, ie the unit may set up an

RQE call to an address which is programmed within the unit if the # key is depressed

immediately after the code. The user may dial, and the unit shall accept, any further

modifier which sets other bits in the RQE address codeword. The further modifier shall be

dialled with its leading : character, e-g 3, i1, *32. The code shall also fUnction with

abbreviated dialling codes commencing with it.

 

The special Emergency mode (FLAG2 = ’1') (”10.2”) is entered by dialling an additional

string after 2. If the first digit in the additional string is in the range 1 to i then FLAGl

and D are Set according to the following table:

Digit FLAGI D

l 10‘ 10‘

2 'IO’ 1] I

3‘ 11! IO)

i ’11 ‘19

The remaining digits are the decimal representation of the 13 hit number which is sent in

IDENTl. 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 FLAGl, D and lDENTl.

cg fllfi sets all bits to ’0'

*923fi sets D to '1’,FLAGl to ’0', and IDENTI to '0000000000011‘

The TSC handles the received RQE by agreement with the user or service provider. No

other call modifiers or called party number shall be accepted by the unit in conjunction with

this facility.

999g shall set up an RQE call without the need to dial :2.

8.2.8.3 Radio Unit or Network Control (gmtignall

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

to modify unit action on receipt of incoming calls etc. M17? 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 call diversion request, they shall he sent as an RQT with the

correct PSTNSlj in tDENTl.

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 PSTNG] in

lDENTl. If the dialled string (including the leading Q) is equal to or greater than 11 digits,

FLAGl = ‘l‘. The dialled number shall be sent in a SAMIS (DESC = ‘001‘) with the

BCD blocks filled in the same manner as for a normal call (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.

82.8.3.2 ncel wn Diversion: C e 41m

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

If n is not dialled, all call types shall cease to be diverted.

RQT (SD = ’00’)

If n = i, only speech calls shall cease to be diverted.

RQT (SD = ‘01‘)

If n = 2, only data calls shall cease to be diverted.

RQT (SD = '10‘)

Cancellation of divert condition causes the radio unit to transmit RQT (DIV = '1', FLAGl

= FLAG2 = '0') with fDENTl = IDENT2 (the originating unit's own address).

8.2.8.3.3 Divert Third Par_ty Calls: Code “Mn

9.3? m is followed by the number of the third party whose calls are to be diverted, and then

same by the diversion destination.

M shall cause the radio unit to send RQT (DIV = ‘0‘, FLAGI = '0', FLAGZ = '1’)

(unless FLAGI 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 speech call

(RQS). If less than two numbers are dialled after the code then the unit shall not transmit

a call diversion request.

If n 13 not dialled. all call types are. diverted.

RQT. SD shall be set to ’00'

If n = i, only speech calls shall be diverted.

RQT, SD shall be set to '01‘
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If n = 2, only data calls shall be diverted.

RQT, SD shall be Set to ’10‘

 
eg *442 *234 *432gf Data calls directed to unit 234 in the same fleet as the

diversion originator shall be redirected to unit 432 in the same fleet.

*441 *234 *345§£ Speech calls to unit 234 in the same fleet as the diversion

originator shall be redirected to extension 3456 in the PABX which is _

associated with the diversion originator’s fleet.

Methods of sending the diversion data are specified in 8.2.3.3.]. In addition. the blocked

third party address is sent in response to an AHYC with [DENTI = DIVERTI,

PFIXleENTZ = requesting unit’s address, DESC = ",000 SLOTS = ‘01'. The order in
which the two AHYCs are sent is not defined.

8.2.8.3.4 Cancel Third Pam Diversions: Code £44m

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 ‘00‘

If n = 1, 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 ‘10‘

with”: eg £441 ”234.? 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 = ‘1’,

FLAGI = FLAGZ = '0’) with IDENTI = third party identity. or IPFIXI and IDENTZ =

the requesting unit‘s own address. If IDENTI = IPlFIXI, the full address of the third party

unit is transmitted in a SAMIS (DESC = '000') in PARALIEI‘ERS], in response to an
AHYC with IDENTI = IPFIXI.

8.2.3.3.5 Cancel Incoming diversions: Code £45m?

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', FLAGI = FLAG2 = ‘0’) with
IDEN’I‘l = DIVERTI.
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If n is not dialled. all call types cease to be diverted.

RQ'I'. SD shall be set to ‘lll'

It~ n = 1, only speech calls cease to be diverted.

RQT, 81) shall be set to ‘01'

If n = 2, only data calls cease to be diverted.

RQT, SD shall be set to ‘10‘

8.3.83.6 Queue. Incoming Calls; Code “33$

This code causes the radio unit to respond to AHY (D='0') messages with ACKB (QUAL

= '0') (”9.1.1.520 and place the call details in a call queue. Selection of this state shall

cancel any previously entered "Don't Disturb" (82.8.3.8) in respect of AHY (D=’0‘)
message.

8.2.8.3.? Cancel Queueing of Incoming Calls: Code E483

This code causes the radio unit to cease queueing calls and resort to acknowledging all AHY

(DI'O') messages with any acknowledgement which is appropriate for the radio unit state

(“9.1.1.5”).

8.2.8.3.8 Don’t Disturb: Code *49ni

This code causes the radio unit to acknowledge all appropriate AHY messages with ACKV

(QUAL = ‘1'), thus blocking the call (”9.1.1.5”).

If n is not dialled, the unit shall respond ACKV (QUAL = T) to all

appropriate AHYs to the unit. D may be either ‘0‘ or ‘1‘.

If n = l, the unit shall respond ACKV (QUAL = ‘1‘) to appropriate AHYs

to the unit when D is set to ‘0‘ (speech calls).

If n = Z, the unit shall respond ACKV (QUAL = 'l') to appropriate AHYs

to the unit when D is set to ‘1' (data calls).

8.2.8.3.9 Cancel D n‘t Disturb: e 4 n'

This code causes the radio unit to acknowledge all appropriate AHY messages with any

acknowledgement which is appropriate for the radio unit state (”9.1.1.5”).

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 ’1‘.

Ifn = 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 = z, the unit shall cease to respond ACKV (QUAL = '1‘) to appropriate
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AHYs to the unit when D is set to ‘1‘ (data calls).

8.2.8.4 Radio [lnit Control (Mandatory)

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.).

8.2.8.4.1 Call Set—Up Abandon:

Call Complete: Code 1‘12

:55 may be dialled after digits and a terminator have been entered on the keyboard. If the

radio unit has not transmitted a call request, it shall abandon the call and resume an idle state
on the control channel.

If the radio unit has started to set up a call, it shall transmit a call cancel request (RQX)

(!!9.1.1.8!!).

Ifflf is dialled whilst the unit is on a traffic channel, the radio unit shall terminate the call

by transmitting MAINT (OPER = '01 l‘) where appropriate to its call condition (!!9.2.3.5l!).

Ifffi is dialled whilst the radio unit is indicating call failure or termination by a continuing

confidence indication. then the radio unit shall cancel that indication.
Notes:

1. 51‘ may also be used to abandon erroneous keyboard entries.

2. [fig 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(I!5.5.3.1.71!).

8.2.8.4.2 Accept anoming Call: Code {i {Alerting State only)

If #_ 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 (”55.3-1.7”).

8.2.9 Summm of Numbering Convention Notes)

Single digit dialled strings (2). Not defined. Proposed use:

Z 0 Associated PABX Operator (Idth 8000)

Z ' 1 - 9 Despatcher (Ident looked up

in unit)

Two digit dialled strings (YZ)

Y 0 PABX operator in exchange group, EXT = ’1‘

Z 3 — 6 PABX access number for exchange as defined in five

digit numbers below (Ident 8000 with FLAGS 1 and 2

set appropriately)
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1“

 

 

YZ 20 - 89 Individual number

YZ 90 - 99 Group number

Three digit dialled strings (XYZ)

X 1 Network trueratot sen-ices
YZ 00

ll

21

3]

4|

SI

61

71

81

91

XYZ 200 - 899 Individual calls in fleet

999 Emergency Operator

X 9 Group call

YZ 00 — 98 Group number

Four digit dialled strings (W'XYZ)

ilLlL‘lIt 8171.11

tldent EI'II)

tldent 8172)

(Ident SIT?)

Iltlent Flt—r21]

tldent 817'5)

(Ident SITb)

(ldent 8m)

(Ident 8178')

(Ident 8179)

(Idem 8180)

WXYZ 1000 - 8999 Single addressword calls to single, associated PABX.

EXT = 'I‘. Flags I and 2 default to ‘0'.

Five digit diailed sm'ngs (VWXYZ)

V 2, 9 Large fleet short form access

W 0 — 9 Routing code

XYZ 200 - 99 Individual or group number

WX 00 — 99 Routing code

YZ 20 — 99 Individual or group number

V '3 — 6 PABX access number for single addressword calls (value

sets FLAGS 1 and 2), EXT = ‘1’
WXYZ 1000 - 8999 PABX extension number

V O, 7 or 8 PABX network access number (extended addressing

protocol) (PABXI)

WXYZ NN'NN Exchange routing digits and extension number

Six digit dialled strings (UVW'XYZ)
Uwa 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
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XYZ 200 — 998

T 0, 7 or 8

UVWX'YZ NNNNNN

Individual or gr0up number

PABX network access number (PABXI)

PABX routing digits and extension number

Eight digit dialled strings (STUVWXYZ)
S 1

TUV 000 — 127

WXYZ 0001 — 8100

S 0

TUVWXYZ NNNNNNN

S 7 or 8

TUVWXYZ NNNNNNN

Service technician's access only

Transpose keyboard entry to binary and send in PFIX

as part of inter- prefix call

Transpose keyboard entry to binary and send in IDENTI

as part of inter——prefix call

PSTN access number (PSTNGI)

PSTN routing digits and Subscriber number

PABX network access number (PABXI)

PABX routing digits and extension number

Nine digit dialled strings (RSTUVWXYZ)
RST 200 - 327

U‘VWXYZ —

R 0

STUVWX‘YZ NNNNNNNN

R 7 or 8

STUVWX‘YZ NNNNNNNN

Number prefix

For details see six digit numbers, inter-fleet numbers

PSTN access number (PSTNGI)

PSTN routing digits and subscriber number

PABX network access number (PABXI)

PABX routing digits and extension number

Ten digit dialled Strings (PRSTUV‘WXYZ)
PRS 200 — 327

TUVWXYZ -

P 0

RS TU VWXYZ NNNNNNNN

Number prefix

For details see seven digit numbers, fleet numbers

PSTN access number (PSTNGI)

PSTN r0uting digits and Subscriber number

Eleven or more digit dialled strings (NPRSTUVWXYZ)
N 0

PRSTUVWXYZ NNNNNNNNN

PSTN access number

Routing digits and subscriber number

8.2.10 Summary of Control Codes

“‘nn Abbreviated dialling codes

= 1 to 15. PSTN abbreviated numbers prescribed method

= 16 to 49. Network operator Specified abbreviated dialling

*# Call set-up abandoned, call complete

*0 Despatcher queue

*Onn Status 'rtn’ to despatcher
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*1 Conference call

‘1 l Broadcast call

“1981i? Priority voice system—wide call

*lQHEa? Emergency voice system—wide call

‘ 'i983if Priority np data system—wide call

*1984# Emergency np data system—wide call

*1985# Short data system—wide call

”987;? Standard voice system—wide call

*2 Short Data on the Control Channel.

*3 ”‘31 is prescribed. other codes are either reserved for future definition or are
available for customisation.

*3l Non—prescribed data call

If "n" is dialled in the following codes, the function is restricted to speech calls if n = l. or
data calls if n = 2.

“

*4ln Divert own calls, ie calls directed to originator of diversion

*44n Divert third party calls, ie calls directed to a nominated party

*48 Queue incoming calls (speech calls only)

*49n Don‘t disturb

*8 Priority call

- *9 Emergency call, RQE

— *9xxxr'i‘ Special emergency facility by arrangement with network operator

if End dialled string. accept call if radio unit is alerting

#0 Leave despatcher queue

#4'ln Cancel own diversions, ie allow calls to a unit for which previously a call
diversion was in force

#44n Cancel third party diversions, ie 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)

#49n Cancel Don‘t Disturb.

8.2.11 filosgry of Terms Sm’fied to Section 8.2 -

Base Indent: The lowest value of ident allocated to a "fleet" of units

Block: An allocation of contiguous idents to a user "fleet"

Dialled String: The numbers dialled by a caller on the keypad 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 #

Fleet: 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

Fleet Number: 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 Ident"

Fleet Individual A "Fleet Number" via which calls to individual units may be made
Number:

Fleet Group A "Fleet Number" via which calls to groups of units may be made
Number:

 
Group Base Ident: The lowest value of ident allocated to a "fleet" of units for group

addresses

Group Ident: An ident used to call a group of users _

Group Number: 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 Ident".

Individual Ident: An ident used to call an individual user

Network Number: 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 Ident"

via the "Fleet Base ldent"

8.3 Ready for Communication Control

8.3.1 Readiness for §;ommun.ication

1n 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 Lhe handset

I 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

m functions, applicable to commercial networks in Band 111:

(a) To enable the user to instruct the radio unit to attempt to transmit a call

request for 21 called party address indicated by precrigination 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). 'Iltis

----e'~ 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 21 called party

off-hook instruction during the call set up phase or to request clear-down 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 centrol that shall

be able to be activated on all radio units, alth0ugh 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 pennitted.

8.3.2 The Form of the R d f r ommunications ontrol -

It is not the intention of this specification to restrict unduly the scope for individual design

of radio units. Consequently no requirements for the physical

form that the RFCC shall take are prescribed. However, the following general comments

are offered to assist the designer of radio 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 switch-hook, which do.

I RFCC devices which are designed to allow a means of acceptance of incoming full off—air

i call set up 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 shall be capable of

Ii signalling an on-hook to off-hook transition for a new incoming call).
A switch-hook type design is generally not applicable to hand portabl-es 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 Control Requirements

The RFCC control, or group of controls, 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 a called party address indicated by pre— -

origination dialling, or other appropriate method; “call request initiate".

— a called party answer instruction following receipt of AHY(CHEC’K=‘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),
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an instruction to a radio unit. which is indicating call failure or termination by
a continuing confidence indication, to cancel that indication; "cancel

indication" (sec 8.1).

The RFCC controls, or group of contmls, may in addition permit the user to iignal the

following to the radio unit:

' ~ an instruction to reject an incoming call; "incomingi call reject"

{sec MPT 13?? who“ 13.1.2.1}.

- an instruction to cancel a previously signalled called party off—hook state;

"cancel called party answer" {see MP‘T l3'27 section 1.31.2.6).
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9. CONTROL CHANNEL ACQUISITION AND RETENTION

9-1 mm

When not assigned to a traffic channel (including immediately after switch-on). the radio unit

shall attempt to find a control channel appropriate to the selected 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 116.111! of MPT 1327. However

the protocol standard therein designates areas where systemvdependent 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 ”6.2.1.2”, 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 trunked

networks operating in Band [.1] 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-shared

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 (non-dedicated control channels),
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- being instructed to leave or being barred from access to, a control channel as
a result of a network 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 some restriction on the tolerance to achieve efficient operation. In

particular it should be noted that a non-dedicated control channel strategy may be inefficient

in a multi—site situation where the radio unit is required to hunt through more than a small-

number of channels, but that this technique may be appropriate for small networks using only
a few channels.

.i
a.

‘ 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 satisfactory

quality of service for the user of the radio unit. In addition a radio unit searching for a new

control channel is biased towards systems which will not result in a need to register. These

-i two qualities 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 a 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 scheme is not enabled, the radio unit

l 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
“3“?” same depth as this section.

- The proprietary scheme has been authorised by the Network Operator.

9.2 Radio Unit Storage Requirements

9.2.1 Mandatory Storage Rgiuirements

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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ii. the channel numbers (CHAN) applicable to a "normal 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. the number 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;

iii. the lowest and highest channel number (CHAN) which may be used by the

selected network;

iv. acquisition aurhorisation data for the selected network (see 9.3.4.2.3);

v. a flag which shall indicate whether the "comprehensive hunt sequence" shall

be suppressed for the selected network (see 9.3.3.5).

(b) In Type B memory (see section 6.2):

i. 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

fl network in accordance with the registration procedures specified in section 10.

Note: It is permissible for data to be held in unprotected read/write memory whilst

operational and transferred to protected memory on power down or equivalent.

The radio unit shall discard any data held in protected readiwrite memory.

unless its validity is reasonably assured.

(c) In read] write memory:

i. the channel number (CHAN) ot' the control channel on which the radio unit

is currently continued 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;

ii. (NA—1) 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 specrfied
in section 10.

9.2.2 0 tional raoe Re uirements

In addition the radio unit may provide the following storage requirements:
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iii.

In read/write memoryf

the channel number (CHAN), time—shared indicator (T81) and system identity

code (SYS) contained in any BCAST(SYSDEF = '00000’) messages

(announce control channel) received from the selected network (see 9.3.3.4);

the channel number (CHAN) and system identity code (SYS) contained in any

BCAST(SYSDEF = '00001‘) messages (withdraw control channel) received

from the selected network (see 9.3.3.4);

the channel number (CHAN), time—shared indicator (TSI) and adjacent site

serial number (ADJSITE), optionally also with system identity code (SYS),

contained in any BCAST(SYSDEF = '00100‘) 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 been examined by the radio unit, the signal strength of the new

channel may also be recorded (see 9.3.3.3 and 9.3.3.6);

Note: since data relevant to the selected network stored under (a)i to iii 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

switching-off the radio unit.

iv.

(b)

iii.

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 read/write 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: . a

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 9.3.4.2.3);

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 9.3.3.7.3);
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'iv .

vi.

9.3

9.3.1

a parameter TL to set the minimum time interval between successive

departures from the currently confirmed control channel by a radio unit,

which implements the optional "background search sequence". when sampling

alternative control channels on which it may prefer to operate lsee 9.13.7.1]:

three parameters LMI, 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 9.3.3.16);

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 9.3.3.7.6).

Control Channel Amuisition Procedures

Entry into Control Channel Acquisition Procedures

The control charmel 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 procedure-s 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 ”9.2.3.850;

when it has sent disconnect messages (MAINT (OPER = 'Oll‘)) or timed—out

on a traffic channel (see ”9.2.3.5” and l!9.2.3.6!!);

when it has received a call maintenance message MAINT (OPER = ‘l 10‘) on

a traffic channel which requires it to vacate that channel (see !!9.2.3.7!!).

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 LMl, LM2 and

LM3 as applicable.
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In addition the radio unit -may enter the control channel acquisition procedures under the
following circumstances:

— when the radio unit has timed-out on a random access attempt due to NR or

NE being reached or TC being exceeded (see !!7.3.8!!);

— when the radio unit has received "system overload" (ACKX(QUAL=‘1‘)) as

a result of sending 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 radio unit exercising this option, including the points of entry and exit frOm

the hunting 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 control channel acquisition procedures the radio unit shall mute its
received audio and refrain from transmission.

9.3.2 Receiver Sensitivity During Control Channel Acquisition

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 of adjustment under service conditions. When the radio

unit is set to an acquisition threshold of L.2., or above, it shall not confirm the channel until

the threshold L.2. is exceeded continuously for a minimum of lOOms. The time period shall

be concurrent with receiving a-decodable control channel system codeword with the value

of SYS field selected for verification (see 9.3.4.2.1).

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 dBm i- 6 dBm at the input of the receiver. The radio unit shall not

confirm the channel until the threshold L.l. is exceeded continuously for a minimum of 100 -

ms. The time period shall be concurrent with receiving a decodable control system codeword

with the value of SYS field selected for verification (see 9.3.4.2.1).

9.3.3 Control Channel Hunting 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 Control Channel 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 channel number have been retained

by the radio unit in accordance with 9.2.1).

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 unit 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;

OT

— a control channel which satisfies the signal strength parameters LMl, 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

--i the hunting sequence to be increased or decreased on the basis of broadcast messages

received from 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
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procedures, which covers all channel numbers likely to be employed as control

channels by the selected network and allows the radio unit to acquire a control

channel, even if a need to register will 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.

(d) "Comprehensive Hunt Sequence". A mandatory hunting sequence, which may

be suppressed for the selected network by radio unit personalisation. It covers all

possible channel numbers in use by the network, including those normally only used

for traffic channels. This hunting sequence provides a contingency to allow control

channels to be acquired even when channel numbers 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 carrying out a "single channel hunt sequence" the
hunting sequence shall be considered complete when the radio unit has tuned directly to the

radio channel and has carried out the appropriate confirmation procedures specified in 9.3.4.

Other hunting sequences involve hunting through channel numbers appropriate to the hunting

sequence. Hunting is carried out in one or 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 confirmation 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 acquisitionthreshold 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.

Ifa 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 (see 9. 3. 3. 5);

- a 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 (see 9.3.3.5);
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a radio unit in the fall—back mode, searching for an alternative control channel

immediately after 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 13.5l.

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 die 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

-~' "5 that an alternative control channel may be found with a higher received signal level. Also,

sewer-i radio units need not limit the hunting procedures to the receiver sensitivity threshold levels

: "spctfnmradu—may'corluocrddt‘iioonhfnun‘ts‘rai‘tdther levels.

Whilst employing the hunting procedures specified in this section. radio units are permitted

to sample any received signal obtained by tinting toany frequency required by the application

of the procedures. It is conceivable that this may involve irritating of'privatc-user channels

or channels in use by commercial networks in Band 111 other than the selected artwork.
Accordingly, it an express condition of this permission to sarople any channel that. the radio

unit shall not permit any intelligence received during hunting procedures to be made available

to the user, nor shall it transmit or any time drain; hunting procedures.

9.3.3.2 W

In certain circumstances the radio unit may receive direction from a TSC regarding the
control channel number on which the radio unit should seek to confirm, or the direction may

be implicit in the protocol. Two pmceduret are specified. The procedure which the mdio
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unit shall employ is dependent upon the circumstances of the direction to a control channel
number.

9.3.3.2-1 Resuming a Control Channel Sguence

When "resuming a control channel" the radio unit shall retune to the channel number of the I
control channel on which it was last 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 CLEAR message which, in accordance with the provisions of

section 11.9.2.3.8, requires the radio unit to cease activity on the channel to

which it is currently tuned, provided that the value of the CONT field in the

CLEAR message is 0;

- the end of the last disconnect message (MAINT (OPER=’Ol l ‘)) sent by the

radio unit on a traffic channel, or the expiry of time—out TN;

— the end of the last pressel off message (MAINT (OPER=‘001')) sent by the

radio unit on a traffic channel following the expiry of time out T1" or the

maximum call duration timer, where no disconnect messages (MAINT

(OPER=’011‘)) are to be sent by the radio unit (see !!9.2.3.5l!, l!9.2.3.6!l

and 11.9.2.3.6);

- the end of any call maintenance message (MAINT (OPER=’110’)) received

on a traffic channel which satisfies the criteria given in ”9.2.3.711;

- the operation of the RFCC control "call end request" by the user (8.3.3)

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 "resuming a

control channel sequence" the radio unit shall enter the "preferential hunt sequence".

9.3.3.2.2 Single Channel Hunt Seq uence

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 seiected 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 11.9.2.3.8 requires the radio unit to cease activity on the channel to
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which it is currently tuned. provided that the value of the t‘th‘l' field in the

CLEAR message is not 0;

- the end of an}.r 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!!i.

The receiver shall tune immediately to the nominated channel after the t'nilowtng events. but
need not be 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 sub—set

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 !l5.5.4.3!!);

OT

- the channel number indicated in the CONT field ofthe MOVE message. when

CONT is not equal to 0 (see !!5.5.4.4l!);

OT

— the channel number held in the radio unit’s read/write memory' as the control

channel on which the unit was most recently confirmed 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 confinnation 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 Preferential flunt Smuence

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 smge" and the "preferential sampled hunt stage".
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The mandatory "preferential area hunt stage" 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 the network.

 
The optional "preferential NDD sub-set hunt stage" is designed to bias the radio unit to a

control channel where the relevant portion of the system identity code matches a value of the

PREFERRED NDD sub—field held in the radio unit’s personalisation data. This hunting stage,

if employed, is designed to improve spectral efficiency and increase the availability of radio

units for a group call.

The optional "preferential sampled hunt stage" enables radio units implementing the optional

"background search sequence" to acquire a control channel on the basis of the PREFERRED

NDD sub—field 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 implemented. 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 be 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

fl sequence". The radio unit may modify the compass of the hunting sequence from
information held in its read/write memory as follows:

— by adding to the compass of the hunting sequence channel numbers received

in BCAST (SYSDEF = '00000‘) messages from the selected network,

‘ - by removing from the compass of the hunting sequence channel numbers
*"sI received in BCAST (SYSDEF = ‘00001’) messages from the selected

fiséfiq network,

- by adding to the compass of the hunting sequence channel numbers received

in BCAST (SYSDEF = '00100‘) messages from the selected network,

— by adding to the compass of the hunting sequence channel numbers received

in BCAST (SYSDEF = ’00101') 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 9.3.4.2.7, 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“.

9.3.3.3.1 Preferential NDD Sub—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 non—zero (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 unit has left its current control channel due to failure to receive a

valid system identity code (8Y8) in accordance with the provisions of 9.4.1 .

b) 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 bits of the channel number of the

control channel on which the message was received and there is no match also

in the next decodable Aloha or MARK message (see !l6.2.l.ll!).

- 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 !!7.4.2!! and 11.5.5.4.4).

- 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 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 l!3.3.2.‘2l!).

 
— 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!!) 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 T] 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 values of PREFERRED 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 l!7.3.81!).

- 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 canied out. at least. with the receiver

acquisition threshold set to a level of LG. (L.l. for a 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 confirmation, 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 subrset 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 9.3.4.2.7').

In the event that a "preferential NDD sub-set hunt stage" at level L.0. (Ll. for a single

acquisition threshold portable) is completed without a channel being found which satisfies the

I” control channel confirmation tests Specified in 9.3.4 (including the NDD sub-field check

We specified in 9.3.4.2.7), or if no relevant NDD preference data exists (see 9.3.4.22), 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 9.3.3.3.3).

9. 3. 3 . 3.2 Preferential Sampled Hunt Stage

The "preferential sampled hunt stage" is an optional hunting stage which allows a radio unit,

wherever possible, to acquire a pre-sam'pled control channel bearing a subset 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 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 pre-satnpled 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 efficiency 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 the preceding “background search sequence"

(see 9.3.3.7.6). Additionally the radio unit shall obey the requirement to sample and seek

to confirm any channel numbers recorded as a result of the "background search sequence"

in the radio unit‘s read/write memory in the following 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

bearing 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 channel at identificatiOn during the

"background search sequence" (see 9.3.3.7.6). 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

procedure specified in 9.3.4. Note that in the case of a pre-sampled 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 L.O. (L.l. 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 9.3.3.3.3).

9.3.3.3.3 Preferential Area Hunt Stage

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.
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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 9.3.4.13 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 readfwrite 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 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. l);

— 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 0f9.4.1.b)

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 bits 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 ll6.2.1.1!l);

- 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!7.4.2ll and 11.5.5.4.4);

— 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 die fall—hack mode (see [3.3);

— 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 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 ll7.3.8!!) 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 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 I!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 area hunt stage " shall be carried out, at least, with the receiver acquisition

threshold set to a level of LG. (L.l. 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 are sampled 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 = ‘00101‘) 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 9.3.4.1131.

1n the. event that no valid AREA sub- ield data relevant to the selected network is held in the

radio unit‘s readlwrite memory or in the event of a "preferential area hunt stage" at level

LO. (Ll. 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 9.3.42.6) 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 Normal Hunt Sequence

The initial stage of the "normal hunt sequence" shall be carried out with the receiver

acquisition threshold set to a level of L2 (L. l. 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 read/write memory as follows:

— by adding to the compass of the hunting sequence channel numbers received

in BCAST (SYSDEF = ‘00000’} message from the selected network;

- by removing from the compass of the hunting sequence channel numbers

received in BCAST (SYSDEF = ’00001‘) 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 ND!)

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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"normal hunt sequence" until it has confirmed the channel in accordance with the procedures
specified in 9.3.4.

In the event that a "normal hunt stage" at level L2. or above is completed without a channel

being found which satisfies the control channel confirmation tests specified in 9.3.4, then a

"normal 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

completed at least twice; once with the receiver acquisition threshold set to L2. and once .

with the threshold set to L.O. (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

suppressed by radio unit personalisation for a network (see 9.3.3.5).

9.3.3.5 m. reh nsi've Hunt u nce

The initial stage of the "comprehensive hunt sequence" shall be carried out with the receiver

acquisition threshold set to a level of L.2. (Ll. for a single acquisition threshold portable)

or above and shall normally encompass every channel within the range 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 range of 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

l - a "normal hunt sequence" has been unsuccessfully completed.

In the event that a "comprehensive hunt stage" at level L.2, or above, is completed without

. : a channel being found which satisfies the control channel confirmation tests specified in
“ I 9.3.4, then a "comprehensive hunt stage" may be repeated at other levels. In the event that

3&5th no channels are found which satisfy the control channel confirmation tests during subsequent

hunts and, providing that a comprehensive hunt stage has been completed 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 LG. 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 ~

ALI-IF, 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 ALHF, 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 The Use of Adjacent Site Data

When confirmed on a control channel a radio unit may make use ofinformation gleaned from

BCAST (SYSDEF = ’00100‘) and BCAST (SYSDEE = ‘0010|') 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.

Estate}? The action to be taken by the radio unit upon receipt of any BCAST (SYSDEF = '0010l‘)

message or any BCAST (S YSDEF = ‘00100‘) 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. [n the case of

BCAST (SYSDEF=’00101‘) the unit may use the next slot to examine the announced

channel and make a record of the received signal strength withom incurring the risk of losing
relevant call data on the control channel on which it is confirmed.

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 of channels 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-rnay 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 may be 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 Backflound Search Sequence

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 "background 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 of control channels within the "background search sequence" takes place during

discrete periodqs each such period being referred to as either a "timed sampling activity"
'e'lected sampling activity" (see 9. 3. 3.7. 3).

The maximum duration of a "timed sampling activity" and the minimum time between

successive timed sampling activities are set by network personalisation (see 9. 3. 3. 7. l and

9. 3. 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 (see 9.3.3.7.6) 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 Performing a Sampling Activity

Sampling activities are carried out whilst confirmed on a control channel. The radio unit

may leave the confirmed 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) The radio unit shall have been confirmed on the channel for at least a period '11..

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 PFIXHDENT 1 does not match any of its

designated addresses for the system and is not the system-wide, all-call ident ALL!)

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 9.3.3.7.3) 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:

d) 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;

e) Whilst preparing to leave the control channel as a result of9.4.l (b), (c), ('d). or (g)

the radio unit shall suspend all sampling activity;

f) Both of TL and TH (see 9.3.3.7.3) are non-zero. If either or both TL and TH are

zero the radio unit shall not perform any sampling activities.

9.3.3.7.2 Actions Prior to Performing a Sampling Activity

Prior to leaving the currently confirmed control channel for the purposes of performing a

sampling activity the radio unit shall su5pend any codeword error count in progress and

retain any error counts to allow error

checking to resume when the sampling activity is completed (see 9.3.3.75).

9.3.3.7.3 Actions During 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 9.3.3.7.1 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 9.3.3.7.6),

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 "timed sampling activity" and return-to receiving the

continued forward control channel in sufficient time to be capable of decoding an address

codeword in the next slot after TH continuous slots (where TH is network dependent)

following the one in which the last address codeWord was received 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.

9.3.3.7.4 Scom of the Background Search Seguence

The "background search sequence" shall encompass all centrol 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 "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 (SYSDEF = ‘00000’) messages from the selected network;

- by removing from the compass of the search sequence channel numbers

received in BCAST (SYSDEF = '00001’) messages from the selected

network; -

- by adding to the compass of the search sequence channel numbers received in

m BCAST (SYSDEF = ‘00100') messages from the selected network;

— by adding to the compass of the search sequence channel numbers received in

BCAST (SYSDEF = ‘00101‘) 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 unit’s read/write memory (see 9.2).

9.3.3.7.5 Actions Following a 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 confirmed control channel

and is capable of decoding forward control channel address codewords.

9.3.3.7.6 Criteria for Identification of Prosifitive §;ontrol

gfihgnels

The radio unit shall not identify any channels as prospective control channels until it has

sampled all the channels detailed in 9.3.3.7.4 at least once since the current control channel
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was confirmed.

Note that during the last "timed sampimg activity" immediately prior to identification of

prospective control channels. the radio unit rttay sample more than one channel for

subsequent identification, as shown below, providing the requirements of 9.3.3.7.3 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) The sampled channel bears a system identity code for the selected network which the

radio unit is authorised to acquire (see 9.3.4.2.4 and 9.3.4.2.5).

b) 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 bars a higher

priority preferred NDD sub-set and exceeds LO.

c) 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 channel bears an

equal priority preferred NDD sub-set and exceeds the confirmed control channel by

a level margin LMZ, where LM2 is network dependent.

d) 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.

e) 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 continued control

channel by a level margin LMl, where LMl is network dependent.

. See table 9-1.

All criteria relating to signal strength, ie. level margin parameters LMl-LM3, shall be

satisfied for NS consecutive timed sampling activities immediately prior to the relevant

charmel 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

prOSpective 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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TABLE 9-1

CHANNELS

Criteria for prospective
control channel

identification

S AMPLED

CONTROL

Has SYS field

with‘ preferred
NDD sub-set

C HANNEL

Has SYS field

with non-

preferred NDD
sub-set
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CRITERIA FOR IDENTIFICATION OF PROSPECTIVE CONTROL

CONFIRMED CONTROL CHANNEL

Has SYS field with Has SYS field with

non-preferred
NDD sub-set

preferred
NDD sub-set

Sampled has lower priority

Prospective control channel
is not identified 
Sampled has gig priority

(sampled signal strength -

confirmed signal strength)

> LM2 and confirmed
signal strength 5 L.2.

Sampled signal strengtl
>

(L.O. + LM3)

Sampled has higher priority

Sampled signal strength
>L.O.

Prospective control channel
is not identified

(Sampled signal

strength - confirmed

signal strength) >
LMl and confirmed

signal strength 5 L2.
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9.3.4 ntrol ti n

9.3.4.1 ldentif 'n a .ani teC ntrol ‘hannel

During any of the hunting procedures specified in section 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 (eg, no FFSK data is detected), since the overall speed of the hunt (and thus

efficiency of service to the user) depends on the rapidity with which these tests can be carried

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 T81 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 detect a cone-cl channel codeword synchronisation sequence.

9.3.4.2 Checking the System Identity Code

9.3.4.2.! Re uirement to Verif tern Id nti ode

When the radio unit has identified a candidate control channel in accordance with section

9.3.4.], it shall examine the values of the system identity code fields (SYS) of the control

channel system codewords received on the channel.

When NV connol 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 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

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 store

of data received from BCAST messages held in readiwrite memory (see

section 9.2.2), or in the T81 field ofa 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 time-shared control channels may be expected.
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If the channel number is identified, as above, as one on which a time-shared control channel

may be expected, and the radio unit fails to select a value of SYS field for verification before

a period TS from the instant of first receiving the channel has expired, the radio unit shall

reject the channel as a candidate control channel and resume the hunting sequence.

[f the channel number is not identified, as above, as one on which a time-shared control

channel may be expected, the time which the radio unit may continue 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 to be 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 channelsystem codewords. ~

When the radio unit has selected a value of SYS field for verification, it'shall decide if it is

authorised to acquire the control channel (see.9.3.4.2.3 to 9.3.4.2.6). If acquisition is

permitted then the radio unit shall become active on the control channel. Additionally, if the

hunting stage is being undertaken at an acquisition threshold level less than L2, the radio unit

shall start the error checking procedure specified in 9.3.4.4 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. ‘ '

Whilst active on a control channel, after verification but prior to confirmation, the radio unit

shall not transmit any random access messages, but it shall obey any applicable messages

received, as required, provided that to do so does not involve transmitting on the control
Channel.

9.3.4.2.2 Structure of the System Identity 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 l and 2 shall be structured as follows:

With bit 1 of the SYS field set to ‘0‘:

525 bit no. 1 2-8 9-12 13—15

OPID - Network operator identity

To be allocated by the Radiocommunications Agency (RA)

NDD - Network dependent data

(see below)

LAB — Label for multiple control channels

(see 9.5.3)
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5Y5 bit no.

Will] bit 1 of the SYS field thQ '1':

1 2-3 4-12 13-15

1 NET NDD LAB 

NET — Network operator identity

‘00 National network no. 1

'01' National network no. 2

‘ [0‘ Reserved

‘11' Reserved

NDD — Network dependent data

(see below)

LAB — Label for multiple control channels

(see 9.5.3)

Format of the network dep_endent data

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

bit no. 4

ZONE -

AREA -

FREE -

12 SEE bit no. 1 = 'O'

 
12 SYS bit no. 1 = '1'

A sub—field with length set by the network operator, starting at bit 9

(SYS bit no. 1 = ‘0') or bit 4 (SYS bit no. 1 = 'l‘) 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 bit 4 (SYS bit no. 1 = 'l‘) 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 held which may be used for any control channel identification
purpose which the network operator specifies.
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SIL - A sub-field with length set by the network operator (minimum 3),

starting at bit 9 (SYS bit no. 1 = ’0') or hit 4 (SYS bit no. 1 = '1')

which indicates the sub—field to be used when checking the source of

MAINT or CLEAR messages (see 11.9.2.3.3, 11.9.2.3.7 and

11.9.2.3.8). '

PREFERRED .

NDD - A sub—field with length set by the network operator starting at bit 9

(SYS bit no. 1 = ‘0') or bit 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.

9.3.4.2.3 Amuisition Authorisation Data and NDD Preference Data

The radio unit shall provide facilities for acquisition authorisation data to be implanted during

network personalisation to enable the radio unit to cam,r out the verification process specified

in 9.3.4.2.1 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 of the ZONE sub—field (LZ),

— the length of the AREA sub—field (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 value;

- 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 = ’0’) or bits 4 to 12 (SYS bit no. 1 = ‘1’)-

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:

At least four values of PREFERRED NDD sub-field, each value referred to

as a preferred NDD sub-set, which identify preferred system identity codes

as ones bearing these values in the PREFERRED NDD sub—fieid.

- 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 I to 10, inclusive, indicating

the order of priority (1 is highest priority, 10 lowest) in a "preferential NDD

sub—set hunt stage", "preferential sampled hunt stage" or "background search

sequence". The same priority may apply to more than one preferred NDD
sub-set.

9.3.4.2.4 Use of Acquisition Authorisation Data

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 CPU) 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.

(b) Failing 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. It" 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. Ifa 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

that it is not authorised to acquire the control channel under test.

9.3.4.2.5 Checking the LAB Sub-field

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).

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 under test.

9.3.4.2.6 Checking the AREA fiub—field

1f the radio unit has successfully verified the system identity code against its acquisition

authorisation data for the selected network and has 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

currently—valid records of successful and denied registrations applicable to the selected

network held in its read/write memory (see 9.2).

If the value of the AREA sub—field under examination is a value held in a currently—valid

record of denied registrations 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—field 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.

9“ ’l- 217;? r “t: necking “me"E'ECEFERREJ' NW3ttoTuelo

If control channel confirmation is being carried out during a “preferential NDD subset hunt .

stage", or. where specified. during a "preferential sampled hunt stage“ (See 9.3.13.2). the

radio unit shall examine the PREFERRED NDD sub-field of the system identity code being

verified against the NDD preference data for the selector] network held in the radio units

read—only memory. If no match can he found between any item of NIH) preference data and

the selected system identity code then the radio unrt shall assume that it is not authorised to

acquire the mntrol channel under test on this basis.

9.3.4.3 _w__C.ErrnrhssaiauaafieattaLflhaanel

Whilst recoiving a council channel a radio unit shall monitor the codeword error rate and

count the codewords received Wllh errors [after the application of any error corrections
procedures which may be adopted] in successive samples of MCI or H62 codewords tva'lucs
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are network dependent). Samples of length NC! codewords shall be taken when monitoring

the channel for the purpose of final checking prior to confirmation (9.3.4.4) and of length
NC2 after confirmation.

in this context a "codeword" shall be considered as the contents of the first or second half

of a slot on the forward control channel (see !!3.3.3. 1!!) irrespective of the cements 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

first control channel system codeword with a value of SYS field different to that selected for

vetification 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 NC] codewords, the count of codewords received with errors exceeds

NXI (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 be recorded by the radio unit. The radio unit shall hold two alternative values of
NCIINXI and NC2!NX2 as follows:

- one set of values of NCl and NXI shall be utilised when monitoring a channel

‘ for the purpose of final checking prior to confirmation when the channelnumber is identified as one on which time—shared control channels may be

expected in the store of channel numbers held in the radio unit’s readcnly

. 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 T81 field of a received MOVE or CLEAR message;

‘ - the other set of values of NCl and NXl shall be utilised when monitoring a
channel for the purpose of final checking prior to 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;

- one set of values of NC2 and NX2 shall be utilised when monitoring a channel
after confirmation when the channel number is identified as one on which

time-shared control channels may be expected in the store of channel numbers

held in the radio unit's readcnly 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 {see 9.2.2), 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
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in progress at the time that a radio unit enters this waiting state shall be aborted and the
result discarded.

When a radio unit leaves the control channel as a result of the circumstances specified in

9.4.1 parts (b), (c), (d), (l), (g), or (m), 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.

9.3.4.4 Final Checking m'or to Access

If a control channel, which satisfies the procedures of 9.3.4.1 and 9.3.4.2, was sampled

during a hunt at a level less than L.2., then it shall not be finally confirmed until the error

checking procedure specified in 9-3.4.3 has produced NZl samples of NC] codewords.

Further if any of the NZ] samples of NC] 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 9.3.4.1, 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 Reasons foLLeaving- a Control Channel Whilst Not Waiting for Signalling
 

Whilst active on a control channel, either prior to acquisition being confirmed or during

activity subsequent to control channel confirmation, 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 continuation, 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".

(1)) The value of bits 1 to 12 of the SYS recovered from decodable control channel

system codewords received differs from the value of the bits verified during

acquisition authorisation (see 9.3.4.2.1) for a continuous period TS and the next

decodable control channel system codeword received after the expiry of TS also

yields a value of SYS different to the verified value (see !l6.2.1.2!!). 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 ll6.2.l.2!!). After leaving a control channel in
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these circumstances, the radio unit shall enter the "preferential hunt sequence", unless

it is prior to confirmation when it shall resume hunting procedures.

re) No decodable control channel system codewords are received over a

continuous period in excess of TS (see ”6.2. l.2!!). 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, 3 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 next decodable 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 CHAN4 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 ofprevious activity on the new

selected network is held in the radio unit’s read/write memory.

(f) A MOVE message applicable to the radio unit is received (see !!7.4.2.!!). In
this case the radio unit shall note the value of the T81 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 confirmation

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'KXtQUAL2'O‘) 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 !I8.3.2.2!l). In the case’of a

random access registration request (not permitted prior to confirmation) or a

axis

 

 



 
were

registration demand received whilst the radio unit is seeking to make a random access

registration request, 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. [n the case

where a registration demand was received at any other time, the radio unit shall enter

the "preferential hunt stage", unless it is prior to confirmation when it shall resume

hunting procedures.

(j) After confirmation, the radio unit receives ACKX(QUAL=‘1') as a result of

sending a random access registration request (RQR) message (see !!8.2.2.3!!). 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 stage anew.

(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 on a newly-confirmed 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

"preferential hunt sequence".

(1) When the radio unit receives an ALHF message or equivalent (sec 13.6) and

the radio unit is not in the fall-back 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.

(m) When the radio unit receives a GTC message which it has not obeyed in which

the designated traffic channel is the centrol channel on which the message was

received and the radio unit is not in the fallback mode (see !!9.2.2.5!!). 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:

(n) After confirmation, the radio unit receives ACKXfQUAL=‘l‘) as a result of

sending a random access request message, except RQR. If the radio unit leaves the

control channel. as a result of exercising this option it shall enter the "preferential hunt.

sequence".

(p) After confirmation, the radio unit has timed-out after a random access attempt,

except RQR, due to NR or NE being reached or 'I‘C being exceeded (see !!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 re5ult of carrying out a “background search sequence" (see

9.3.3.?). 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:

(r) It has received a BCAST (SYSDEF 2’00101') 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 =‘00101‘)
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 Leaving a Control Channel 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: (b), (c). (d), (f), (g),

I (h) 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 confirmation tests. Any timers relevant to the waiting state shall be maintained.

_ In addition, a radio unit which times-out 0n the expiry of timer Tl whilst waiting for
signalling relevant to the transmission ofan 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 9.3.4. In addition, whilst in the waiting state, the radio

unit shall only confirm a control channet in which the value of bits l—12 of the system

identity code (SYS) being examined under the procedure specified in 9.3.4.2 matches bits

l—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, Tl or TW as appropriate to its condition, shall cominuc 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 control channel on which it is currently
active due to events (e) 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 (a), (h) for a random access registration request. (j), (k), (n)I ‘
(p). (q), (r) and (s) are not applicable to a radio unit in the state of waiting for signalling.

9.5 Multiple Control Channels

9.5.1 Introduction

Commercial networks in Band 111 sub-bands l 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 Control Categorisation of Radio Units

At the time of network personalisation the radio unit shall be allocated a control category

(CCAT) and this category shall be stored in the radio unit’s read—only memory. Four control

categories are available, which are designated A, B, C and D for convenience.

The control category governs acquisition 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 (see 9.3.4.3 and 9.4).

9.5. 3 The LAB $ub—field

The LAB sub—field occupies bits 13 to 15 of the system identity code (see 9.3.4.2.2). The

meanings assigned to the eight pomble values of LAB shall be:

 
‘OOO‘ Reserved (future definition in MP1“ 1343)

‘001‘ All categories permitted

‘010’ Categories A and B only permitted

‘01 1‘ Categories C and D only permitted

‘100‘ Category A only pennitted

‘101‘ Category B only permitted

‘110‘ Category C only permitted

‘111’ Category D only permitted

9-38

ARRIS GROUP, INC.

IPR2015-00635 , p. 116

 



1 0 REGISTRATION

10.1 General

10.1.1 lntr uction

Registration is a method of recording the area or group ofareas where a radio unit is likely

to be located within a network. This information avoids searching for radio units thr0ughout

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 ofindividual 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 1

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 Single Registration

10.2.1 Procedure

The single registration procedure specified in this section enables a network to record the

likely area in which a radio unit is located.

10.2.1.1 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. Ifa radio unit fails to receive a response to a 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 acknowledgement not being

received by the radio unit, in which case the network will regard the

unsuccessful registration by the unit as the currently—valid 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 registration by the unit as the currently—valid

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 registration

record into its memory at the time of making the 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 cancel the NULL
indicator.

10.2.2 Storage and Timing rguirements

lO.2.2.l Requirements

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

following storage requirements appropriate to the selected network:

al In Type ‘B’ read/write memory (see section 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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b) In read!write memory:

i. At leasr 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 enm'es, 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).

0) In read-only memory, which shall be set by network personalisation:

A value of the ZONE field which shall bedesignated 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: ‘0001 1') messages successfully decoded during activity on the selected network.

10.2.2.2 Action on Switch—off or Switch—on or guivalent

I 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

I“ equivalent to switching off the radio unit.

If. at switch-off (or equivalent), the registration record is currently labelled as undefined (see

sections 10.2.4.1.1, 10.2.4.2.1, 10.2.5.1.1 and 10.2.5.2.1), 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.

“ l 10.2.3 Action on confirmation ofa 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-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 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 unit does not hold a successful registration record for the verified

AREA code, the radio unit shall attempt to register by random access (see section

10.2.4) according to normal rules (see H7311).

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 type which stores the

relevant channel number in the 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.

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 lDENTl = REGI

(!!8.2.2.4!!), 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 fall-back mode). If at any time whilst active

on a control channel the radio unit 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 IDENTI = REGI (”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 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 AHY 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 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 MP0" 1327 section 8.2.2. Note that if the

registration is occasioned by the receipt of BCAST (SYSDEF = '00011‘), then the actions

prescribed in section 10.2.7 c) or (1) 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”), the radio unit shall enter the control channel acquisition procedures

(section 9). -
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Immediater 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 regisrration request shall be as specified in
sections 10.2.4.1.1 to 10.2.4.1.5.

' 10.2.4.1.1 Registration accepted

The registration attempt shall be considered successful on receipt of ACKfQUAL = '0').
The radio unit shall:

a) convert the NULL record to a successful registration record by removing the NULL
indicator and

b) if the radio unit has reCeived a REG parameter (sec 10.2.?) 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 Recistration Denied 

The registration attempt shall be considered denied on receipt of ACKX(QUAL = ‘0' t. The

a radio unit shall:

a) write the AREA code in the list of denied registration records (see section 10.2.2).

and

b) enter the control channel acquisition procedures (see section 9).

.. 10.2.4.1.3 Registration Failg

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 confirmimg a control channel and

receiving a suitable Aloha message, shall re—commence a random access registration attempt
in accordance with section 8.2.2 of MP’I‘1327.

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

LDENTl = REGI (”8.2.2.4”), 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 IDENTI = REGI).
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l0.2.4.1.4 R istIation Attm Times ut

If the radio unit times out from waiting for further signalling for the registration (!!8.2.2.4!!),
or cancels its wait state as defined in section 9.4.2, it shall enter the control channel

acquisition procedures (section 9).

10.2.4.1.5 Registration Demand Received During a Random Access Registration
Transaction

If, while waiting for a response to a random access registration request message, the radio

unit receives an ALl-TR message individually addressed to it, the radio unit shall send a

registratiOn request RQR in accordance with MPT 1327 section 8.3.2.1 a2 (the radio unit

shall not send an emergency request RQE).

The action shall then be as defined in sections 10.2.4-1.1 to 10.2.4.1.4, 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 for the currently verified AREA code and shall

attempt to register. complying with the procedures defined in MP1" E327 section 8.3.2.

The radio unit action after transmitting RQR upon demand, whilst not attempting to register

by random access, shall be as defined in sections 10.2.4.2.1 to 10.2.4.2.3.

l0.2.4.2.1 Registration Accepted

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

b) 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).

10.2.4.2.2 Registration Denied

Registration is denied if ACKX(QUAL='0‘) 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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b) enter the control channel acquisition procedures (section 9).

10.2.4.2.3 No Acknowledgement Received

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.

102.5

This paragraph is not used.

10.2.6

This paragraph is not used.

10.2.7 Action on 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.

w
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.

__ _ d) If the radio unit receives REG =’l‘ while active on a control channel, it shall record
1""5'-':"-"l 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 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

ALI-IF message on a control channel for which the verified AREA code corresp0nds 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 Entering Fall—back 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 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 Leaving Fall back Mode

Upon leaving the fall—back mode the radio unit shall attempt to register if required to by
sections 10.2.3 or 10.2.7.

10.3 Multiple Registration

10.3.1 Introduction

As a radio unit travels within range of more than one registration area, it may be advisable

to guard against frequent re—registration, 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 registrations without re—registering

To minimise the number of radio units simultaneously registered in more than one area

(thereby minimising the amount of Ahoy signalling) there is a time-out mechanism whereby

'old' registrations expire if the radio unit does not make any calls in the area for a specitied

time. The specification defines the time-out 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 registered in 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 ’t'ail—safe', 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 nelwork 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 A is retained both in the. radio

unit and the network for a time determined i‘t_'v.- the network operator. The radio unit nim-

returns to area A and does not need to re-register. 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. B becomes

a timed registration and will eventually linte-uut in the radio U11” and network.

Figure l0.3 shows what happens if there is no reSpnnse to a registration attempt as the l‘iiCilH

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. it 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.
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Location of A B A A A
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 B B A A
radio

unit

records

Timed reg NULL A A B NULL
records NULL NULL NULL NULL NULL

Prime reg A B B A A
records

Network
records

Timed reg NULL A A B NULL
records NULL NULL NULL NULL NULL

FIGURE 10.3 - EXAMPLE 1

Location of A B C A A
radio unit

Radio unit Registers Attempts to Registers Does not Makes a call

action A register on C register — implicit
B - response registration
not received on A

Prime reg A NULL C C A
Radio recored
unit

records

Timed reg NULL A NULL NULL C
records NULL NULL A A NULL

Prime reg A B C C A
records

Network

records

Timed reg NULL A B B C
records NULL NULL A A B

FIGURE 10.3 - EXAMPLE 2
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10.3.2 Storage and Timing ngirements

10.3.2.1 Requirements

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

following Storage requirements appropriate to the selected network;

at In Type ‘B‘ readlwrite 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=‘OOOll‘) 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 ofNA = 1 until such time

as a BCAST (SYSDEF =‘OOOI 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 canied 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 read/write memory unless its

validity is reasonably assured. Also it should be noted that the values described in a)il and

a)ii may be held in Type 'A' memory while operational and transferred to Type '8' memory

on switch off or equivalent.

b) In readiwrite memory:

i. (NA—1) timed registration records which, together with the prime registration

record specified in a)ii 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 of indicating an undefined state.

prior to being set). Each record may include the channel number of the control

channel 011 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 read/write 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.
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iii. 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) [n read-only memory, which shall be set by network personalisation:

i A value of the ZONE field which shall he designs. ed as the 'hcr’tc’ ZONE of
the radio unit.

10.3.2.2 Action on fim'tch off or Switch on or Quivalent

Data held under 10.3.2.1 b) shall be discarded at some time between the radio unjt 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 prime registration record is currently labelled as

undefined (see sections 10.3.4.1.l, 10.3.4.2.1, 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.

10.3.2.3 Value of a NULL record

A NULL record contains the AREA code and a NULL indicator.

10.3.3 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. lfthe 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:

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 register by random access (see section

10.3.4) according to normal rules (see 117.3!1). '
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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 unit is of a type which stores the

relevant channel number in eaoh 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 me registration record or associated timer.

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 [DENTI = REGI

(Hill/2.4”), 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 unit 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 IDENTl = REGI (!!8.2.2.4l!), 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 and ACK to an Al-lY 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.

10.3.4 Recistration Procedures 

10.3.4.1 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 me procedures defined in MPT 1327 section 8.2.2. Note that if the

registration is occasioned by the receipt of BCAST (SYSDEF = ’00011'), 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

(! l8.2.2.2! l), 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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b) write into its prime registration record the AREA code for the system to which it is

making the request together with a NULL indicator.

Note that the requirements of this paragraph shall not apply to repeat transmissions of the

request message within the same registration attempt.

The ECHO}? after transmitting 1 ratifies?! EEC?“ regictrntinn request shall he as specified in
sections 10.3.4.1.1 to 10.3.4.1.5.

10.3.4.1.1 Registration Accepted

The registration attempt shall be considered Successful on receipt of ACK(QUAL = ‘0‘).
The radio Lutit shall:

a) convert the NULL prime record to a successful prime registration 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. 1f 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).

10.3.4.1.2 Registration Denied

The registration attempt shall be considered denied on receipt of ACKX(QUAL = '0‘). The
radio unit shall:

a) write the AREA code in the list of denied registration records (see section 10.3.2),

and

b) enter the control channel acquisition procedures (see section 9).

10.3.4.1.3 Registration Failed

The registration attempt shall be considered to have been unsuccessful up0n receipt of

ACKX(QUAL='1').

The radio unit shall resume hunting, see 9.4. l (i), and after contirmimg a control 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 = REGI (”8.2.2.4”), 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 IDENTI = REGl).
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10.3.4.1.4 Registration Attempt Time; Out

If the radio unit times out from waiting for further signalling for the registration {1!B.2.2.4!5),

or cancels its wait state as defined in section 0.4.2, it shall enter the cnntro! channel

acquisition procedures (section 9).

10.3.4.1.5 Registration Demand Rflived During a Random Access Registration

haw

lf, while waiting for a response to a random access registration request message, the radio

unit receives an ALI-IR message individually addressed to it, the radio unit shall send a

registration request RQR in accordance with MP1" 1327 section 8.3.2.1 a2 (the radio unit

shall not send an emergency request RQE).

The action shall then be as defined in sections 10.3.4.1.1 to 10.3.4.1.4, and in sections 7.3
and 8.2.2.2 of MPT 1327.

10. 3.4.2 Registration on Demand

lf, 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 MPT 1327 section 8.3.2.

H Provided that the prime registration record is not now a NULL containing the same AREA
' code as the currently verified AREA code, then 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,

to) write into its pn' rne 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 10.34.23.

10.3.4.2.1 Registration Accepted

On receipt of ACK(QUAL=‘O') 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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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).

10.3.4.2.2 Registration Denied

Registration is denied if ACKX(QUAL=’0’) is received. On receipt of this message the
radio unit shall:

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 No Acknowledgement Received

If no response is received within WAIT+I slots, the radio unit shall make 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 the'verified

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 successfiil registration record and only

when the radio unit is in the normal operation mode (not in the fall—back mode).

10.3.5.1 Implicit Registration of Calling Radio Unit

Transmission of a random access message, other than RQR, RQX, or RQQ hook signalling,

may result in implicit registration, as defined in sections 10.3.5.1.1 to 10.3.5.1.4.

10.3.5.1.1 Implicit Registration 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='1') if cancellation of the call is requested
— ACKV

~ ACKE(QUAL=‘0‘)

- ACKT(QUAL=‘0‘)

- ACKB(QUAL=‘0‘)
- GTC
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On receipt of any of these messages {unless the prime registralion record now corresponds
to the verified AREA code) the radio unit shall:

a) Delete the timed registration record corresponding to the verified AREA code (if the

record still exists), and

b) Convert the prime registration record to a timed registration record with a newly
started timer, and

c) 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 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).

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).

I 10.3.5.1.2 Implicit Registration Failed

Implicit registration shall be considered failed if ACKX applicable to the call is received.

I“ On receipt of ACKX the radio unit shall make no consequential changes to the registration
records and shall return to the idle state.

10.3.5.1.3 Implicit Registration Times Out

If the radio unit times out from waiting for further signalling for a call (timeouts TA, T] 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

afieefi‘i 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 (ie did not cancel its wait state]. it shall then either

return to the idle state or enter the control channel acquisition procedures [section 9).

10.3.5.1.4 Action at Switch-off or @uivalent

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 prime registration record (note that the radio unit may be
designed so that no processing is required after switch—off has been initiated).

10.3.5.2 Implicit Registration of Called Radio Unit

Transmission by the radio unit of ACK(QUAL =‘0’) in reSponsc to an AHY message for-
2.". inrnmtnn lrnffir‘ chance! C2” (!!9 " ” 7L!!!) may new“ in implicit registration as defined

...........C H-_ -—-.- -.-- u—n «- .....-.—.

in sections 10.3.5.2.1 0310.31.52.14.

10.3.5.2.1 Implicit Registration is Successful

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:

3) Delete the timed registration record corrCSponding 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

c) 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. 1f the radio unit has 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).

10.3.5.2.2 Implicit Registration Failed

If, while waiting for further signalling for an incoming uaffic channel call, the radio unit

receives an AHY message for a different incoming traffic channel call and sends

ACK(QUAL =’0') or ACKHQUAL =‘0‘), the radio unit shall make no consequential _

changes to the reg'isnadon records and shall apply the procedures of 10.3.5.2 to the new
AHY.

10.3.5.2.3 lmplicit Registration Times Out

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 (it: did not cancel its wait state), it shall then return
to the idle state.

10.3.5.2.4 Action on Switch—off or iv ent

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 Timeout

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 on receiving broadcast registration parameters

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—1) most recently created timed registration
records.

b) If the radio unit holds an undefined registration record for the verified AREA code,

the record shall be labelled as either nomial or temporary corresponding to the value
of REG received.

0) 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.

10-19

ARRIS GROUP, mc.

IPR2015-00635 , p. 135

 



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 0F

the radio unit, the radio unit shall label the registration record as temporary. '

Note that b). c) and d) 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) which receives an

ALI-[F message on a control channel for which the verified AREA codc 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.

10.3.8.1 Entering Fall—back Mode

Upon entering fall-back mode (see 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 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.

10.3.8.2 Leaving Fall—back Mode

Up0n leaving the fall-back mode the radio unit shall attempt to register if reouired to by
sections 10.3.3 or 10.3.7.
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ll . C A LL PROCESSING

In this section. the section numbers have been formed by prefixing the section numbers of

MP1“ 1327 by "l 1.". Thus Stib»SC€HOnS here refer directly to. and should be read in parallel

with. sections of MPT 1337. The requirements of MPT 1327 are also mandatory

requirements of this specification. Each sub-section below defines the requirements for the

facilities and functions 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

I 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.veer-s-

11.1 Introduction

Informative.

11.1.1 User Facilities

lnformative.

11.1.1.1 Tytxs ofCall

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 calls 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 rpnn'irgr'npnfg on the radio [will fQT lhe IEQP HF PR” PFOEFPQS information SCI-It hV lhE‘. TSC
. -ulm-- ..___...

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 does 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.

11.1.1.4 Diverting Calls

Diversion of calls is a standard option. Automatic re-dial to the diversion IDENT is

optional.

11.1.2 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 System Control

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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1 1. 1.2.4 Multi-site Systems

Informative. The registration procedures are defined in Section 10 of this specification.

11.1.3 Gurde to Some Key Protocol Asmus

Informative.

11.1.3. 1 Control Channel §ignalling Structure

informative.

11.1.3.2 Control Channel Signalling Messages

Informative.

1 1.1.3.3 Random Access Protocol

11.1.3.3.1 Principle of Qtyation

informative.

11. 1.3.3.2 Features of the Random Access Protocol

" informative.

11.1.3.4 Addressing

Informative. The use of extended addressing is mandatory for a radio unit making a simple

call to a radio unit or line unit with a different prefix.

1 1.1.3.5 Examples of Signallin? Sguences

Informative.

1 1.1.3.5.1 Example: Radio Unit Calls a group

The ability to make group calls is a standard option.

1l.1.3.5.2 Example: Radio Unit galls a llnit with the Same Prefix

The ability for the radio unit to make such calls is mandatory.

11.1.3.5.3 Example: Radio Unit Calls a Unit with a Different Prefix

The ability for the radio unit to make such calls is mandatory.
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11.1.3.5.4 Example: Radio Unit Sends a Short Data Message

The ability for the radio unit to make such calls is a standard option.

1 1.2 Definitions

The definitions listed in section 2 of MPT 1327 are consistent with those listed in section 3

of this specification.

11.3 Signalling Formats

Informative. The requirements listed in this section apply only to prescribed signalling.

Non—prescribed signalling is not covered by this specification. ‘

11.3.1 Basic Format

Mandatory as specified.

11.3.1.1 fl

Mandatory as specified.

11.3.1.2 Preamble

Mandatory as specified.

11.3.1.3 Messa e

Mandatory as Specified.

11.3.1.4 Hang-over Bit, H

Mandatory as Specified.

11.3.2 Message Format

Mandatory as specified.

11.3.2. 1 Codeword §ynchronisation Seguence

Mandatory as specified.

11.3.2.1.1 Control Channel Codeword Synchronisation Sauence

Mandatory as specified.

11.3.2.1.2 Traffic Channel Codeword Synchronisatign Sequence
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Mandatory as specified.

1 1.3.2.2 Q'odewords

Mandatory .‘is specific-:11.

11.3.2.3 Encoding and Error Chet‘l-ttnv

The encoding is mandatory as specified.

The radio unit shall not accept any codeword from which the derived syndrome and parity

bii 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 modern design requirements in meeting the error performance requirements of

the receiver specified in Appendix A.

l l .3.3 Signalling Transmission Variants

The radio unit shall be desieneg tomatemp'e'wt‘m rrreiearranrs sp‘eclncu._ .

1 1.3.3.1 Single Message Format

Mandatory as specified.

1 1.3.3.2 Multiple Message Format on the Traffic Channel

Mandatory as specified.

1 1.3.3.3 Forward Control Channel Format

11.3.3.3.1 Basic Control Channel Format

Mandatory as specified.

11.3.3.3.2 Data Codeword Displacement

Mandatory as specified,

1 1.4 Addressing

The radio unit shall understand those special IDENTS 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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l 1.5 Codeword Structures

The standardised messages which the radio unit shall understand are defined in the following
sections.

Standardised Fields

Mandatory as specified.

Regrved Fields

Mandatory as specified.

§pare Fields and Codewgrds

Available for Customisation in the manner specified.

11.5.1 Control Channel System godeword (CCSC)

Mandatory to make use of the CCSC for slot synchronisation.

' The use of the DCSU is a standard option.

_ 1 1.5.2 General Address Codeword Structures

In formative.

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-l, ALI-IS, ALHX. ALHR, ALI-IF

ACK, ACKI, ACKQ, ACKX, ACK‘V, ACKT, ACKB

ACKE (if configured to send RQE messages)

AHY. AHYX, AHYQ, AHYC

MAINT, MOVE, CLEAR, BCAST

Messages received by the radio unit which it shall understand and take any mandaIOry 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. ALI-1E

Messages received by the radio unit which it is a standard option for the radio unit to
understand;
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AHYD

DACK-tDAL,DA£J%+DALG.DACK+DALN,DACK+IKLDACKD,DACKZ.DAHY,

DAHYX,DAHYZ

GTT,MARK.HEAD

RLA,SACK,$TH

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)

MAILNT (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

m DRQG. DRQX, DRQZ, DRUGI
" RLA, RQD, SACK, 51TH

HEAD

Messages for which the functions are not yet defined (informative):

SAMIU

”“ Reserved and spare message fields shall be as specified.

11.5.4 Go To Traffic Channel Message. GTC

Mandatory as specified.

11.5.5 Cate o ‘ 'Messa es

11.5.5.1 Aloha Messages (THE 'Lfl')

It is mandatory that the radio unit shall use the following received 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 received messages in random

access attempts: '

ALHD , ALHE

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, CHAN-4 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 !!7.4. 11!).

11.5.5.2 Acknowledgement Messages (1m ’01')

Messages received by the radio unit which it shall understand and talce any mandatory action

required:

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, ACKl (QUAL = ‘0‘)

Messages which the radio unit may send in the standardised format if permitted by the

protocol (stande option):

ACKV, ACKB

11.5.5.2.1 Acknowledgement Messages Sent by the TSC

Messages received by the radio unit which it shall understand and take any mandatory action

required:

ACK. ACK], 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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ii. the protocol of MPT 132? requires a different mandatory action based on the
QUAL field.

Use of the diversion address or number of data codewords appended to M, KT

(QllAL = ‘0') is optional. If IDENTI=PSTNGI in ACKT (QUAL=‘(}'1 then the BF]?.

digits in the appended data codeword (3) shall contain the Full dialled ilfitig. less the leading
O.

ACKT (QUAL = ‘1’)is resen'ed.

11.5.5.2.2 Acknowlednements Sent by Radio Units

Messages which the radio unit shall 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 it permitted by the

protocol (standard option):

ACKV (QUAL = '1’), ACKX (QUAL = '1'),

ACKB (QUAL = ‘0' and QUAL = 'l‘)

11.5.5.3 Tyrfi ‘10‘ Messages [nguests and Ahoys)

Informative.

11.5.5.3.1 quuest Messages ([31: ‘lO’)

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 it' permitted by the

protocol (standard option):

RQT, RQE, RQC

RQQ (other than hook status)

l1.5.5.3.1.l quuest "Simple" Call Measure, RQS

Mandatory For RQS containing:

(IDENTI = [dent or IPFIXI) and
DT = '0' and

LEVEL = ‘1' and

EXT = ‘0‘ and
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’0’ and

DO!

FLAGI

FLAG2

Standard option for other combinations.

11.5.5.3.1.2 Rmuest Codeword Free for Customisation

Section deleted in MPT 1327.

11.5.5.3.l.3 gm Qancel/Abort Transaction Rguest Message. RQX

Mandatory as specified.

11.5.5.3.l.4 RQUCSt Call Diversion Message, RQT

Standard option.

11.5.5.3.1.5 Rguest Emergency Call Message, RQE

Standard option.

11.5.5.3.1.6 Rguest 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 Request Status Transaction, Rgzgz

Mandatory for indication of book status (see M'PT 1327 section 13). Standard option
otherwise.

11.5.5.3.1.8 Rguest to Transmit Short Data Message, Rggg;

Standard option.

11.5.5.3.2 Ahoy Messages (lyp_e '10')

Messages received by the radio unit which it shall understand and takeany mandatory action

required:

AHY, AHYX, AHYQ, AHYC

11.5.5.3.2.1 general Availability Check Message, AHY

It is mandatory that the radio unit reaponds 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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11.5.5.322 Reserved Section

Informam-e.

11.5.5313 Cancel Alert State Message, AHYX

Mandatory as specified.

11.5.5324 Reserved Section

Informative.

11.5.5225 Reserved Section

Informative.

1155.32.15 Reserved Section

Informative.

11.5.5.3.2.7 Status Ahoy Message, AHYQ

Mandatory as specified.

- uuuuu I I ' _ _u 11 S 5 3 2 8 Short Data Invnation Mesgge. AHYC

Mandatory as specified.

11.5.5.4 Miscellaneous Control Messages (133); ‘11‘:

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):

MAIHT (see section 11.5.5.4.2 for applicable messages)

11.5.5.4.1 Control Channel Marker MARK 

[t 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')-

11.5.5.4.2 Call Maintenance Message, MAINT

Messages received by the radio unit which it shall understand and take any mandatory action -
required:

MAJNT (OPER = ’110‘, '111’)

Messages which the radio unit shall send where required by the protocol (mandatory):

MAINT (OPER = ’000', '001’, '010’. '011’)

For OPER = '110’ or OPER = ‘111‘ the message format is as follows:

PFIX IDEHH CAT TYPE FUHC CHAN ST] SlL3
one 11 001

1 7 13 1 3 2 3 1o 3 1 1 3 15

Field definitions are as for MPT 1327 with the addition of:

STI - Site Indicator Flag. If non—zero then 811.3 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

(SYS) currently being propagated by the system originating the message.

For $11 = ‘0’ then SIL3 == RSVD (RSVD = '000’)

It is mandatory for the radio unit to understand and act on the messages:

MAINT (OPER = '110') (See also 11.9.2.3.7)

MAINT (OPER = '111’) (See also 11.9.2.3.3)

It is mandatory for the radio unit to send these messages where required by the protocol:

MAINT (OPER = ’000', '001‘, ‘010'. ’011')

For OPER = 'l 10’ or OPER = 'lll', the S'I'I and SIL3 fields are reserved and shall

be set to zero for MAINT messages transmitted by radio units.

11.5 .5 .4.3 Clear~Down Message. CLEAR

Mandatory as specified.
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If the radio unit receives 3 CLEAR message with the CONT field set to 'W’ then

the radio unit shall either return It"! the Ian active control channel. or remain on the.

nonunated fall-back channel it' in fall-hack mode {sec Sections L1 and 13,1.

 

SPARE REVS r
lam-10131310

 

S'Tl

 

use
ll]

The message formal is as follows:

TYPE1 taAH cont 1 ' car
000 11

1 11.] it- ! 3 2 l '- 3 f '.' 13 ‘-D

SELS I TSi  
 

r—
0          

Field definitions are as for MPT 1327 with the addition of:

STI — Site Indication Flag. lfnon-zero then SILT 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 = '0' then SIL3 = RSVD (RSVD = '000‘)

TSI - Time—shared control channel indicator. See Section 9.

‘0‘ - 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 Control Channel, MOVE

Mandatory as specified.

The radio unit shall enter a "preferential hunt" if it receives 3 MOVE message with the

CONT field set to ’OOOOOOOOOO‘ (see section 9).

The message format is as follows:

PFIX IDENTT 1 I CAT TYPE FUHC CONT I (H) RS'u’D TSI F'
| one 11 m1 1

l ? 13 1 3 E 3 '10 5 3 'l to

‘l

       

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 CONT.

'l' - Time-shared control channels may be encountered on channel number CONT.
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11.5.5.4.5 BroadgLst MessageI BCAST

Mandatory for the following SYSDEF value:

’00010’ Specify call maintenance parameters

'00011' Specify registration parameters

Standard option for the following SYSDEF values:

‘00000’ Announce control channel

‘00001‘ Withdraw control channel

'00100' Broadcast adjacent site control channel number
'00101’ Vote now advice

11.5.5-.4.5(a) Announce Control Channel SYSDEF = ' ‘ 

Standard option.

The message format is as follows:

SYSDEF 5Y5 1 CAT TYPE FUNC CHAN TSI SPARE
00000 000 11 100

1 5 15 'I 3 2 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.

11.5.5.4.5(b) Withdraw Control Channel SYSDEF = ’OOOO'l' 

Standard option.

11.5.5.4.5(c) S if' Call Maintenance Parameters SYSDEF = '00010‘ 

The message format is as follows:

SYSDEF SYS CAT TYPE FUHC PER EVAL TSCLIH
00010 000 11 100

5 15 1 3 2 3 1 5 T 1 2 B 161

All facilities listed in MPT1327 are mandatory. Field definitions are as for MPT1327 with
the addition of:

TSCLIM - Specifies the maximum traffic channel cal] duration for non-emergenCy calls.
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The binary values used are as follows:

'mmno‘: Duration to be CLIM

'00:!)0001 to 'OOOOIOOI ': Duration to be the decimal equivalent of the binary

field value in minutes plus 4 minutes.

‘00001010‘ to ‘11111110‘: Duration to bethe decimal equivalent ofthe binary
field value in seconds.

'11 111! l 1’: Call timer infinite.

11.5.5.4.5(d) S if’ Re isn‘ation Parameters SYSDEF = '00011' 

It is mandatory for the radio unit to understand and act on this message.

The message format is as follows:

  
 

1 SYSDEF SVS
00011

1 5 1s 1 3 2 3 t. 2 1 5 6 1a

‘ Field definitions are as for M'PT 1327 with the addition of:
“ NA Specifies the maximum number of registration records which a radio unit shall

store (see section 10):

'00“ reserved for future definition in MP1" 1343

'01‘ one registration record

‘10‘ two registration records

1 ‘l 1‘ three registration records

‘9‘: " REG ~ Specifies registration mode (see section 10):

'0‘ normal

‘1' temporary

RPFD — Reserved for future definition in MPT 1343.

Default value = '000000‘.

‘YSDEF = '  ite Control Channel Number Ad'acent 11.5.5.4.St'e) Broadcast

Standard option.

The message format is as follows:
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SYSDEF SYS CAT TYPE CHAN TSI SPARE AbJSITE

DUO 11

1 5 15 1 3 2 3 1D 1 1 2 4 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 CHAN.

'1' - Time-shared control channels may be encountered on channel number CHAN.

11.5.5.4.5(f) Vote Now Advice SYSDEF = '00101’ 

Standard option.

SYSDEF SYS 1' CAT TYPE FUNC CHAN TSI ADJSITE
00101 000 11 100

1 5 15 1 3 2 3 1D 1 l 2 A 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 '001‘ Messagg

11.5.6.1 Single Address Messages (Type '0’)

11.5.6.1.1 Outbound Single Address Messages, SAMO

The basic word format is informative.

11.5.6.1.2 Inbound Single Address Messages

ll.5.6.1.2.1 Inbound Unsolicited Single Address Message, SAMIU

The basic word format is informative.

11.5.6.1.2.2 Inbound Solicited Single Address Message. SAMIS

Mandatory for Mode 1, DESC = ’000' (lnterprefix calls).

Mandatory for Mode 2, DESC = ’000’ (Serial number transfer).

Standard option otherwise.
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11.5.6.2 Short Da M 55a 6 H cr HEADJ'I‘VEJJ

Standard option.

.II
1 1._ T- !iodeuords applig-g his to Standard [3:113

1 1.5.7. 1 Request Standard Data Communication R! !D

Standard option.

11.5.7.2 Availability Check for Standard Data AHYD

Standard option.

11.5.3.3 Go to Transaction GT1"

Standard option.

11.5.7.4 Standard Data Random Access Radio Unit General Information DRUGI

Standard option.

11.5.8 Codewords applicable to Standard Data Transactions

u 11.5.8.1 Standard Data General Purpose Acknowledgement DACKD

Standard option.

1 1.5.8.2 Standard Data Codeword DACK containing Submessages DA1.,DALG,DALN
or (30

.._ Standard option.

11.5.8.3 Standard Data Acknowledgement for Exrflited Data DACKZ

Standard option.

11.5.8.4 Standard data general Ahoy DAHY

Standard option.

I 1.5.8.5 Standard Data Ahoy containin ex ited Data DAHYZ

Standard option.

11.5.8.6 Standard Data Ahoy for closing a Trans DAH YX

Standard Option.
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11.5.8.7 Refit last ACK — RLA

Standard option.

11.5.8.8 Repeat Groum'Lessage DRQ;

Standard option.

11.5.8.9 R uest containin ex ited Data DR Z

Standard option.

11.5.8.10 Rgiuest to close a Transaction DRQX

Standard option.

11.5.8.11 Standard Data Selective Acknowledgement Header SACK

Standard Option.

11.5.8.12 Standard Data Address codeword for a Dataitem SITH

Standard option.

1 1.6 Channel Discipline

Informative.

11.6.1 Channel Discipline for TSC

11.6.1.1 Control Channel Discipline for TSC

Informative.

11.6.1.2 Traffic Channel Discipline for TSC

11.6.1.2.1 Monitoring

Informative.

11.6.1.2.2 Signal Timing

Informative.

11.6.2 Channel Discipline for Radio Units

11.6.2.1 Control Channel Discipline for Radio Units
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11.6.2.1.1 Control Channel Aguisition

Mandatory where specified. The radio unit shall also meet the requirements or section 9 of

this specification.

ll.6.2.l.2 Ret‘aininor a Control Channel 

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 l—l2 of the SYS field

from a received appropriate codeword match bits [—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.

11.6.2.1.3 Signal Timing

Mandatory as specified.

The reception-to-reception retuning time limits stipulated in MPT 1327, [6.2.1.3], [6.2.2.1],

[7.4.2], [9.2.2.5], [9.2.3.4] and [9.2.3.8] all refer to the time between the end of the

relevant invoicing 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 Traffic Channel Discipline for Radio Units

11.6.2.2.1 Monitoring

Mandatory as specified.

For definition of the re-tuning time limits. see 11.6.2.1.3.

11.6.2.2.2 Signal Timing

Mandatory as specified.
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11.6.2.2.2.1 Radio Unit Rmnse

Mandatory as specified.

11.6.2222 Unsolicited Transmission that Rguires a Respgnse

Standard Option.

11.7 Random Access Protocol

Informative.

11.7.1 The Principle

Informative.

11.7.2 TSC Random Access Facilities

11.7.2.1 Marking Random Access Frames

Informative.

11.7.2.2 Subdividing me Radio Unit P0pulation

Informative.

11.7.2.3 Invitin ific T of Random Access Frame

Informative.

11.7.2.4 TSC Responses

Informative.

11.7.2.5 Withdrawing Slots from Frames

Informative.

11.7.3 Radio Unit Random Access Protocol

Mandatory as specified.

11.7.3.1 Qhecking Subsets of the Radio Unit Population

Mandatory as specified.

 
11.7.3.2 Checking the Aloha Function
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Mandatory as specified. The recognition of ALHF is mandatory; the implementation of the

12-111 back mode is a standard option (see section 11:.

1 1.7.3.3 Frames Defined by Aloha Numbers

Mandatory as specified.

11.7.3.4 First Tgy Option

Standard Option as stated.

1 1.7.3.5 Choosino a Slot from a New Frame 

Mandatory as specified.

11.7.3.6 Check for Withdrawn Slot

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 MPT1327

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 Regy Decision and Time-outs

Mandatory as specified. Requirements for confidence indicatioas are given in sectioa 8.1.

The required values of timeout and default parameters Listed are defined in section 6 and

Appendix B of this specification.

11.7.4 Related Procedures for all Radio Units on a Control Channel

11.7.4.1 individually Addressed Aloha Message

Mandatory as specified.

11.7.4.2 MOVE Message

Mandatory as specified (see also section 11.5.5.4.4). For definition of the retuuing time
limits. see 11.6.2.1.3.

11.8 Registration Procedures

Informative. Mandatory requirements for registration are specified in section 10 of this

specification.
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11.8.1 Registradon Facilities

Informative. The function of ALHF is specified in sections 9 and 13.

11.8.2 Procedures for Registration by Random Access

11.8.2.1 TSC Procedures

Informative.

11.8.2.1.1 Res nses to a Random Access R R Messa e

Informative.

11.8.2.1.2 Acknowledgements Sent to Indicate Progress of Registration

Informative.

11.8.2.1.3 TSC Time-out

Informative.

11.8.2.2 Radio Unit Procedures for Registration by Random Rgtuest

11.8.2.2.1 Criteria fgr Registration

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 Registration Rguest and Valid Resp_onses

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 LNFO

field to all zeros, unless permitted otherwise by the network.

1 1.8.2.2.3 Acknowledoement Received 

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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1 1.8.3 Procedures for Registration on Demand

11.8.3.1 TSC. Procedures for lggnanding Registration

Informative.

11.8.3.3: Radio Unit Procedures for Recistration on Demand 

11.8.3.3.1 Individually Addressed ALHR Message

Items al. a2: mandatory as specified. Item 13: 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.

11.8.3.2.2 Res nse to R R sent on Demand

Mandatory as specified. Additional mandatory requirements are placed on the 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

Illl 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 [0 make "simple" calls to destinations other than
those listed above.

1t is a standard Opu'on for a radio unit to make the following calls:

Calls to a group.

Calls to all units on a system.

1 1.9.1 Basic Call Procedures for m;

Informative.

11.9.1. 1 Basic TSC Prflures for Setting Up Calls

l 11.9.1.1.1 Responses to a Short Addressing RQS Message

Informative.
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11.9.1.1.2 Res rises to an Extended Addressin R S Messa e _

Informative.

11.9.1.1.3 Instructions to Send Extended Address Information

Informative.

11.9.1.1.4 Acknowledgements Sent to a Calling Unit to Indicate Progress of a Simple
Call

Informative.

11.9.1.1.5 Availability Check on Called Radio Unit

Informative.

11.9.1.1.6 Availability Check for Calls to PABX Extensions and PSTN Destinations

Informative.

11.9.1.1.7 Availability Check on quuesting Radio Unit

Informative.

11.9.1.1.8 Call Cancellation

Informative.

11.9. 1.1.9 Call Amalgamation

Informative.

11.9.1.1.10 Queue Management and Queue Time—out

Informative.

11.9.1.1.11 Resolving Call Conflicts

Informative.

11.9.1.1.12 Traffic Channel Allocation
 

Informative.

11.9.1.2 Basic TSC Procedures for Maintenance and Clear—Down of Calls

Informative.
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11.9.1.2.1

Informative.

11.9.1.3.2

Informative.

11.9.1.2.3

Informative.

11.9.1.2.4

In formative.

11.9.1.2.5

Informative.

11.9.1.2.6

informative.

11.9.2

Call Maintenance Options

Availabilitv Check on ‘I'_ra!'f'1i: Channel

Disabling User Transmission
 

Allocating Replacement Traffic Channel

Clean'ng Down Unwanted Radio Units During a Call

Call Cleardown

Basic Call Procedures for Radio Units

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 for Radio Units Making 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 Reguest for a Simple §I_all

Mandatory as specified.

It shall be mandatory for the radio unit to be able to make simple calls to common prefix and

inierprefix destinations.

It is a standard option for a radio unit to make data calls.

11.9.2.1.2 Valid Res
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Mandatory as specified.

11.9.2.1.3 Valid Res n es to Extended Addressin R S

Mandatory as specified.

11.9.2.1.4 Acknowledgement Received

Mandatory as specified.

Requirements for confidence indications are given in section 3.1. The radio unit shall make

an indication to the user following receipt of ACKB (QUAL= '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.

11.9.2.1.5 Availability Check and Channel Allocation for Own Call

Mandatory as specified.

11.9.2.1.6 Time-out after Waiting

Mandatory as specified. The requirements for confidence indications are given in
section 8.1.

11.9.2.1.7 Call Cancellation

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 Basic Procedures for All Radig Units on, a Control Channel

Informative.

11.9.2.2.1 InstructiOn to Send Address Information or Data Message

Mandatory for the following function:

Inter-prefix calls.

Standard option for the other transaction types listed.

11.9.2.2.2 Availability Check on Called Radio Unit

Mandatory where specified. It is optional whether the radio unit indicates the IDENT of the
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caller to the user. It is optional whether the radio unit makes a distinct indication for an

emergency call.

it". while waiting for an inm-nmng traffic channel call. a radio unit receives a repeat fill-TY,

and the user has already activated the iii-{17. the unit shall not re—alert the user.

In the event of an incoming traffic channel call {IDENTZ = Ident(l-8100). lNCtI, IPFIXI,

PSTNGI or PABXJ) the unit shall respond with one of ACK(QUAL=‘O‘].

ACKJ(QUAL,='(J‘]. ACKBtQUAL='O‘l. ACKBtQUAL=‘I'l. ACKVlQLTALz'I't or

ACKXt'OUAL='U’i in accordance with MW 1327. In addition, the radio Ul'lll shall only

respond with ACKX(QUAL=‘D‘) if one of the following conditions is met:

i. Bit D of the received AHY message is '0‘ and the unit is not accepting speech calls.

ii. Bit D of the received AHY message is 'l‘ and the unit is not accepting or not ready

for data calls (see section 12).

The radio unit shall not accept a call for call back (using ACKB(QUAL='0')) unless it has

facilities for making the return call.

It is mandatory for the radio unit to send RQQ off—hook/on-hook signalling.

As a standard option, the radio unit may respond to AHY, bit CHECK='l‘, with ACK

(QUAL—‘0'). This option shall only be "enabled" by network personalisation and the default
state shall be "disabled".

1 1.9.2.2.3 Availabilig Check on Rguesting Radio Unit
 

Mandatory as specified.

11.9.2.2.4 Cancelling Alert State of Called Unit
 

Mandatory where specified.

The requirements for confidence indications are given in section 8.1.

11.9.2.2.5 Traffic Channel Allocation

Mandatory as specified. User indication of calling IDENT is optional. For definition of the

retuning time limits, see 11.6.2.1.3.

l 1.9.2.2.6 Storino Call Maintenance Parameters
 

Mandatory as specified.

it is an option for radio units to store the value of TSCLIM from the last decodable BCAST,

SYSDEF=‘00010‘ message received in readiwrite memory (see 11.5.5.4.5 c).
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11.9.2.3 Procedures for all Radio Units on an Allocated Traffic Channel

Mandatory as specified.

11.9.2.3.1 Call Maintenance Messages

For values of NPON=1 and NPOFF=1 : mandatory as specified.

For values of NPON) 1 or NPOFF> 1 : standard option.

11.9.2.3.2 Availabiiity Check on Traffic Channel

Mandatory as specified.

11.9.2.3.3 Disabling User Transmission

See also 11.5.5.4.2.

If the radio unit on a traffic channel receives a MAINT (OPER = ’111‘) message 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 =‘111’) message with the

STI flag NOT equal to zero, then:

i. the user hansmission shall only be inhibited if the SIL3 field matches the three lea‘St

significant bits of the verified SIL code.

11.9.2.3.4 Replacement of Traffic Channel

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). '

11.9.2.3.5 Going "on-hook" on Traffic Channel

Mandatory as specified.

11.9.2.3.6 Timeouts on Traffic Channel

For values of NPON=1 and NPOFF=1z mandatory where specified.
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For values of NPON>1 or NPOFF> 1: standard option.

The requirements for con fidence indications are given in section 3.5.

The definition ot’ inactivity that shall he used in this section of MN [327 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 option for radio units to incorporate a maximum call duration tuner. This timer shall

be initialised immediately that the radio unit has tuned to adesignated tnrward trirt'fic channel

following receipt of a GTC message in accordance with ”9.2.2.51! (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, ”9.2.3.71!
or !!9.2.3.8!!.

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 it: accordance with 29.2.3.1”.

iii) Send ND] or ND2 Disconnect messagfi if its individual address is PFIX-‘lDEis‘Tl

l or PFIiX/IDENTZ from the GTC (as in section ll9.2.3.5!!).
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 a BCAST

(SYSDEF=‘OOOIO‘) message has been received, the period shall be CLIM.

— If at least one decodable BCAST (SYSDEF='OOOH)‘) 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 ot'TSCLlM

received in the last decodable BCAST (SYSDEF='DU1]10’) message (see

11.5.5.4.5c) unless that valueol'TSCLlM is ‘OOO'LKKJOO‘ when the period shall
be CUM or is ‘1111111 I' when the maximum call duration timer shall be

inhibited.

1 1-29

ARRIS GROUP, mc.

IPR2015-00635 , p. 1 65

 



— 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 ofan AHY message with bit E set to 'l‘ or following the transmission

of RQE, the period Shall be CLIME.

11.9.2.3.7 "Selective" Clear-DOWn Message: MAINT with OPER='110’

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 =’l 10‘) 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 MALNT (OPER =’111‘) 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.

11.9.2.3.8 CLEAR Message

Ifa radio unit on a traffic channel receives a clear—down message CLEAR with the STI flag

equal to zero

and

i. channel number (CHAN) equal to the number of the traffic channel

and

ii. field REVS equal to ’101010101010‘,

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 a radio unit on a traffic channel receives a clear-down message CLEAR with the STI flag

NOT equal to zero

and
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1. channel number (CHAN) equal to the number of the traffic channel

and

ii. field REVS equal to ‘101010101010’

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 CONT is set to 'OOOOOOOOOO‘ then the radio unit shall either return to the last

active control channel , or remain on the nominated fall-back channel if in fail-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.

11.10.! Standard Emergencv Call Procedures for TSC

Entire subsection: informative.

11.]O.2 Standard Emergency Call. Procedures for Radio Units

Entire subsection: standard option.

Standard emergency cail procedures on a traffic channel are defined in MP’1'1327
section 9.2.3.

11.11 Include Call Procedures

Standard optiOn.

[1.11.1 TSC Procedures for Include Calls

Entire subsection: informative.

11.112 Procedures for Radio Units Reguesting Include

Entire subsection: standard option.
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11.11.3 Procedures for All Radio Units on an Allocated Traffic Channel

11.] 1.3.1 Instruction to Send Extended Address Information

Standard option.

11.12 Call Diversion Procedures

Standard option.

11.12.1 TSC Prmedures for Call Diversion Re_quests

Entire subsection: informative.

11.12.2 Procedures for Radio Units Requesting Call Diversion

Entire subsection: standard option.

1 1 . 13 Status Message Procedures

Entire section: procedures involving RFCC signalling are mandatory.

It is mandatory that the radio unit is able to recognise and respond to the AHY Q message

(refer to MPT 1327 section 13.2.3).

Otherwise: standard option.

11.14 Short Data Mesgge Procedures

Entire section: standard option.

11.15 Data Interrogation Procedures

Informative.

11.15.l Data Interrogation Procedures for TSC

11.15.1.1 Datalnterrogation on a Control Channel

Informative.

11.15.1.2 Data Interrogation on a Traffic Channel

Informative.

11.15.2 Procedures 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.
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11.15.11 Data Interrogation MessagetAHYC, Mfle 2] on a Control Channel

The. radio unit shall be equipped to transmit its serial number on inlerrugation using the

SAMIS message. The Form of the serial number [rall'mllllud is tlufined lTl suction 7'.

11.15.22 Data luterrogati on Messa i: lAl-lYC Mode 2 on an Allocated Traffic Channel  

The radio unit shall be equipped to transmit its serial number on interrogation usmg the

SAMIS message. The form of the serial number transmitted is defined in section 7.

11.16

This paragraph is not used.

1 1.17 Standard Data Procedures

Entire section: standard option.
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12. NON STANDARD DATA WTERFACE PROVISION

The provision of a non standard data facility on a radio unit is a standard option.

Within the procedures RQS and ROE. with DT=1. provision may be made for connection

of external data equipment to radio uniLs for transmission over transparent signalling paths.

The quality of the paths will be determined by individual networks.

[2.1 Mutino 

The equipment shall be constructed so that the data path shall never be disturbed by the

squelch for speech reception. Receiver audio shall be muted during data reception.

12 .2 Maladjustment

Those controls which if maladjusted might increase the interference potential of the

transceiver shall not be easily accessible to the user.

12.3 Standard Signalling

Whilst in a data call and receiving signals from the TSC 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 Data 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

-'-+-?'=='='=-=-i-: Calls are established by the unit receiving a GTC (D: l). Timer TU shall be started upon

first tuning to the traffic channel.

12.4.2 Call Clearance

The radio unit shall send disconnect messages as specified in MPT 1327 section 9.2.3.5=

either:

on expiry of the Data Call Duration Timer,

«0 ‘ or:

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 keyline shall be inhibited until 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.

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 shall only

be active when the data equipment is ready to receive or transmit data.

This signal enables the RU to provide the appropriate control channel

signalling for call set—up and rejection for RQS (DT=1), data calls.

AHY (D21) or GTC(D=1). If during a data call the Data

Equipment Available signal is de—activated, 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 MPT 1323.
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13. FALL-BACK MODE

13.1 Introduction

The fall-hack mode enables a reduced Bt‘n'tt'r: to he 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 opt ion for radio units=

and also for systems.

The general method of fall—back operation ts as foilows. Each radio untt will relapse in a

pro-programmed 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 altemate between being acontrol 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 11 of this specification.

13.2 Storage Rguirements

The radio unit shall be programmable with the following parameters appropriate to the

u selected network. The parameters shall be stored in readwonly memory.

I a) The number of the channel on which the radio urut 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.

b) The system identity code conveyed on the channel on which the radio unit will

receive the fall-back service. Only the NDD field (sectiOn 9.3.42.3) needs to be

programmable explicitly; the other fields in the fall-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 suprxxrtcd by this

specification.

13,3 Entering Fall—Back Mode

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 ALI-IF message (see section 7.3.1 of
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MPT 1327) containing a correct CHAN4. The radio unit shall abandon any call set—up or
transaction in progress. The radio unit shall then 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 a normal operation mode Aloha message (i.e. ALI-1,

ALI-IS, ALI-ID, ALHE, ALHR or ALHX). '

1f 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. The condition for becoming active

and continuing the fall-back channel is the receipt ofa CCSC containing the radio unit‘s pre—

programmed 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—back 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 mode the radio unit shall maintain existing registration records

I 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

H other sections of this specification which apply to normal operation mode.

13.4.1 Call Procedures
|

a) ALI-1F 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.

d) The timeout TC shall have a value TX (see, for example, TC in

section 8.1.3.5, and in !!7.3.8!!).

13.4.2 Channel Discipline

a) The radio unit shall not apply the error checking criterion Specified in

section 9.4.] 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 channel and

attempt to confirm the fall—back channel.

can The unit shall suspend aetivity if a system identityf code different from its fall»

hack System identity code is received on its fall-back channel, as specified in section

6.2.1.2 of MPT 1327. See also section 9.4.1 item b).

. d} 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.

f) If a GTC message which allocates the fall-back channel for traffic is received

on the fall-back 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 9.3.4 are not

applicable).

13 .5 Leaving Fall—Back Mode

M Under any of the following conditions the radio unit shall exit from fall-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 CONT=O, or is set to the radio unit‘s fall-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-l, ALHS= ALHD, ALI-IE,

ALHR or ALH’X) 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 fall—back service. the radio unit may receive on the fall-

back channel either a MOVE command (if another channel becomes the normal operation

mode coritrol 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 fall—back

mode on the fall-back channel, and to provide an opportunity to exit from the fall-back mode

if the fall~back channel quality degrades, the hunting requirement specified in section 9.4.1

c) provides an alternative route for returning to normal operation mode.

While in the fall-back mode on the fall—back 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 or waiting 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 other than the fall-back 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 of a normal operation mode Aloha

message shall terminate the fall-back mode, whereas the radio unit shall resume hunting if

it receives ALI—IF (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

10.2.7 (or 10.3.3 and l0.3.7 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 fall—back service

may or may not have terminated in the network) the radio unit shall re—enter 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

1-1.1 Introduction

This section describes the air interface requirements necessary to support signalling liettveen

radio units and TSCs 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 MPT1327

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

requires 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 interprefix 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 a 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 AHYC (refer to seclions

”5.5.3.111! and !!5.5.3.2.8!!). 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
_ MPYI‘l32’7. 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 !!l4!l 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.] General Description

A radio unit requests to transmit short data HEAD messages in accordance with the

procedures of !!14!! by sending an RQC message on a control channel. The TSC then
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solicits the transmission of a HEAD message using the address codeword AHYC. In the

case of a Multiple Segment Transaction, each HEAD message of the transaction is

individually solicited by the TSC using an AHYC message. The T'SC need not support

Multiple Segment Transactions, in which case this will be indicated in the AHYC message.
In these circumstances a radio unit wishing 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 case 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 forward each segment by means of a 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 (calling radio unit to TSC)

a repeat may be demanded until a satisfactory error—free segment can be assembled. If an

error is detected by 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

transmissions, subject to timing rules and network limits, when no acknowledgement of

receipt is obtained from the called party.

14.1.2 Facilities

T—messages 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)

- CCITT Alphabet No 2 (Telex), Recommendation 81
— CCITT Alphabet No 5 (ASClI), 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 CCIT'I‘ Alphabet No 2 (Telex) characters or 25 CCI'IT Alphabet No

5 (ASCH) characters. An MST is capable of carrying 176 BCD characters, 140 CCI’IT

Alphabet No 2 (Telex) characters or 100 CCITT Alphabet No 5 (ASCII) characters. ‘

14.2 Message Formats

The procedures for short data message transmission described in this section utilise MPT1327
address codewords and data codewords. The formats of the address codewords are as

prescribed in l'vaT1327 with, in the case of the Al-IYC codeword, some additional meanings
ascribed to the values of one field within the codeword. The format of data codewords is

not specified in MPT1327, 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 be10w.

14.2.1 Short Data invitation Message, AHYC‘

The format of this message is as specified in 1155.32.81! with the following addition (note

that IDENTI shall be set to SDMl for inviting short data HEAD messages}:

DESC: ‘000' TSC supports SSTs only. Instruction to calling party to send 3-. HEAD
message.

‘lxx' TSC supports MSTs. Instruction to calling party to send a HEAD

message containing the appropriate segment of the MST -

xx = value assigned to the short data segment.

xx = '00‘ - First segment ofMST or only segment of SST.

xx = '01' - Second segment.

I xx = ‘10‘ - Third segment.
' xx = ’11‘ - Fourth segment.

_ 14.2.2 Data Codewords

14.2.2.1 General Structure

Up to four data codewords may be appended to a HEAD address code-word. 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:

MPT1327 Short Data Message Format (STF = ‘0')

l l 46 16

S’I‘F — Segment Transaction Flag.

"0‘ — MPT1327 short data message format ('46 bits of free format data in each

of up to 4 data codewords).

DATA — Free format binary digits.

P — Parity check bits.
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MPT1343 Short Data Message Format (STF = '1’)

D STF MESS DATA -
l l 4 42 16

STF — Segment Transaction Flag. 'l‘- MPT1343 short data meSsage format as

defined in this specification).

MESS - Message Control Field (refer to 14.2.2.2).

DATA - Free format binary digits or binary-encoded free format text (refer to

14.2.2.3).

P — Parity check bits.

ii) Second and fourth data codewords following the HEAD codeword:

II -ll
1 1 46 15

me,

RSA — Return Slot Access Flag. When transmitted by the TSC on a control channel:

’0’ - Radio units shall not attempt random access in the following slot on the return
control channel.

. ‘1‘ — 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’.

DATA - Free format binary digits or binary-encoded free format text (refer to

14.2.2.3). -

P — Parity check bits.

14.2.2.2 Structure of MESS 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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i) First data codeword following the HEAD codeword:

HESS

es:

3 l

GFI - General Format Information, states the format in which the T—n‘tesssge is

presented in the DATA fields of this and subsequent data codewords (see also
t4.2.2.3t.

- '000' Binary.

- '001' BCD (Appendix 5, MPT1327).

- ‘010‘ CCITT Alphabet No 2 (Telex).

~ '01 1' CCITT Alphabet No StASCII).

— ‘100‘, ‘101‘ Reserved.

-’llO',‘lll‘ Spare.

I - lnitial Segment flag.

4 — ’l ’ First segment. (For an SST, I shall always be set to ’1’).

— ‘0’ Subsequent segment.

ii) Third data codeword following the HEAD codeword:

_ ms

- NSEG CSEG ! RSVD
L—_—__ _I—__4

2 1 1

NSEG - Indicates the number of segments to follow in an MST.

; __ . — ‘00‘ Last segment.
' " " - ’01‘ One segment to follow.

- '10’ Two segments to follow.

- ‘ll‘ Three segments to follow.

(For an SST, NSEG shall always be set to ’00” where this codeword

is used.)

CSEG - Indicates whether the message containing the next segment of an MST

requires 2 or 3 control channel timeslots.

- ‘0‘ Two slots required.

— ‘1‘ Three slots required.

(Where NSEG = ",00 CSEG shall be set to ’0'. Where NSEG =

'10' or 'll‘E CSEG shall be set to '1'.)

RSVD - Reserved for future definition.

14-5

ARRIS GROUP, INC.

IPR2015-00635 , p. 1 so

 



14.2.2.3 Structure of DATA Field

The format of the DATA field shall be determined by the value of the GFI 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 stan of the DATA field of the next codeword.

"*rn" represents the m least significant bits of an encoded character whose preceding bits -

concluded the DATA field of the previous codeword.

i) Binary

(GFI = ‘000’)

First and third codeword:

DATA

BINARY

42

Second and fourth codeword:

DATA

BINARY

46

 
BINARY — Free format binary data.

ii) BCD (as in Appendix 5 of MPT1327)

(GFI = ’001’)

First codeword:

DATA

ten CHARS 2*

4O 2
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Second codeword:

DATA

'1 eleven CHhRE

2 44

Third codeword:

DATA
  

| ten CHARB 2.
40 2

Fourth codeword:

DATA

*2

2 44

 

CHAR — Binary value, as prescribed in MPT1327 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 = ‘010’)

mew-,5 Fir-st codeword:

W DATA

SPARE eight CHAREI

l 40 1

Second codeword:

DATA

*4 9Lght CHAHs 2*

— 4 40 2
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'-'f.:-:.

Third codeword:

DATA

-_n
3 35 4

Fourth codeword:

DATA

1 45

SPARE - Available for customisation.

CHAR — Binary value, as prescribed in CCI’IT Recommendation 81 (Alphabet No 2),

of an unspecified character.

Note: The maximum number of CCITT Alphabet No 2 characters which can be included

in a segment is 35.

iv) CCITT Alphabet No 5 (7 bit ASCII)

“- (GFI = '011’)

First codeword:

DATA

“—-
gee-4--- 1 35 6

Second codeword:

DATA

1 42 3

Third codeword:

DATA

——-
4 35 3
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FOurth codeword:

DATA

-.-, ELL-1 CHARH

* I 4 42

_ SPARE — Available for customisation.

CHAR - Binary value, as prescribed in FILTITT Recommendation 5 V3. V4 {Alphabet

No 5)‘ of an unspecified character.

Note: The maximum number of CCITI‘ Alphabet No S (7 bit ASCIl) characters which can

be included in a segment is 25.

v) Other formats

Formats for GM values of '100' and ’IOl' are reserved for future definition. Formats for

GFl values of '110’ and ‘lll‘ are spare for customisation.

14.3 The Use of Control Fields for STF = ‘l’

| 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 ‘1‘ fields.

A HEAD message containing the first segment shall have the I bit set to ‘1’, and those

containing subsequent segments shall have] set to ‘0'.

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 '00‘ for the

-~'-- last segment of an MST. If the last segment uses less than three data codewords, then the

NSEG 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 '1‘ when transmitted with leading

segments (NSEG = ’10’ or ‘ll’) and may be either '1' or '0' when transmitted with the

penultimate segment (NSEG 2‘ ’01’). With the final segment CSEG defaults to ’0' and the

TSC will ignore the value.

HEAD messages transmitted by the TSC‘ to a 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 Procedures for Radio Units

Radio units which implement the option to transmit and receive short data messages (either

S-STs or MSTs) shall comply with the requirements of I! 14”. In addition radio units shall-

meet the requirements of this specification which are given below.

14.4.1 Radio Ilnit Actions when Sending Short Data Messages

14.4.1.1 Commsition of HEAD Messages

A radio unit complying with the procedures of this section shall set STF = ‘l' 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 TSC the radio unit

shall operate the appropriate timer (see !! 14.2.6”). After sending the last segment the radio

unit shall wait for the appropriate acknowledgement (see !!l4.2.4!!).

The control information for the first segment (of an SST or MST) shall be composed as
follows:

i) The GFI bits in the MESS 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 ‘0' when NSEG has the value '00’).

The control information for subsequent segments of an MST shall be composed as prescribed

above except that theI bit of the MESS field shall be set to '0‘.

14.4.1.2 Message Transmission Prmures

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 HEAD message with one or two data

codewords. or to '11' For either an SST requiring 3 HEAD message with more than two data

codewords or an MST). It shall then await responses as specified in 111112.11! to 1114.13“.

Upon receipt of a Mode l AHYC (DBSL' = ‘000'), with IDENTI set to SDMI and

PFIXIIDENTZ matching its individual address, a radio unit shall send a HEAD message with

N'SEG = ‘00’, CSEG = ‘0‘ and I = '1‘ 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

CDESC = 't‘tDO‘) shall respond with a HEAD meswge containing the first segment. After

the completion of this transaction. it may then attempt to initiate transmission of the

remainder of the T—niessage by sending one or more subsequent RQC‘ random access request

messages.

Upon receipt of a Mode 1 AHYC (DESC = '100’), with IDENTI set to SDM’I and

PFTX/IDEN'I? matching its individual address, a radio unit shall send 3 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 IDENTI set to SDMI and PFIX/[DENTQ matching

| its individual address, and where DESC has incremented by one binary count from that in

the previous AHYC message addressed to it, a radio unit shall send a HEAD message

containing the next segment of the MST (note: DESC values of ‘101‘, "110‘ and ’111’

1%“ 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

AHYC 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 Procedures for All Radio Units on a Control Channel

| " The procedures in this section shall be obeyed by all radio units that are equipped to accept
short data messages (either SSTs or MSTs). The ability to accept short data messages is a

I standard option-
If flag STF in a received HEAD message is set to ‘0' (see 14.2.2) then the radio unit

behaviour shall "be in accordance with l! 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 Receivino Individually AddresLed._hur1 Data

14.4.2.1.1 Called Unit Response, to AHY I'M-lessenIe

If a radio unit on a control channel receives an AHY message with:

— POINT set to '0’,

— PFIX/lDENTl as its individual address, and
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l  

~ [DENTZ set to SDMI,

then it shall respond by sending a suitable acknowledgement; see !!9.2.2.QB!!.

If the radio unit‘s response is ACK (QUAL = 0) then the unit shall set at value TA and startI
its individual incoming short data timer and shall wait for further signalling; see also sections
14.4.2.1.2 to 14.4.2.1.5.

14.4.2.1.2 Receivin Individ l Addressed HEAD Messae

If a radio unit on a control channel receives a HEAD message with PFIX/IDENTI in the

HEAD address codeword matching its individual 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 a suitable acknowledgement (respectively ACK (QUAL = O), ACKX or ACKV

(QUAL = l), or ACKB (QUAL = 1)). See !!l4.3.1.l!! and also points b. to f.
below.

b. 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 = 1) if PFIX2/IDENT2 in the HEAD address codeword does not match

PFIXZ/DDENT from previously received HEAD messages for that transaction to

which it responded with ACK (QUAL = 0) or ACKB (QUAL = 1).

c. 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

14.4.2.1.3), or

— is awaiting retransmission of a 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 ".00 then it shall reject the-

received HEAD message if the I flag is set to ‘0’ by responding ACKX
(QUAL = I).

If the radio unit has sent ACK (QUAL = 0) or ACKB (QUAL = l) in response to

a previously received HEAD message for that transaction containing I set to ‘0’.

then it shall reject the received HEAD message if the I flag is set to ‘1' by

responding ACKX (QUAL = 1).

d. The radio unit shall note the value of LEN in the HEAD address codeword. 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 ‘00“ (see !!15.6.2!!).
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e. 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 t'nr r'urther HEAD messages [see section

14.4.2.1.3) then:

— the HEAD message shall be deemed to be a repeat transrrtzssinn 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 NSt..'-.t.i 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

= l) 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 decremented 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.

“fl f. 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 = l).

. . When the segment has been assembled, the radio unit shall respond with either ACK

.- _ (QUAL = 0) or ACKX ('QUAL = I) as appropriate.

9.. If the radio unit responds to the HEAD message with ACK tQL‘AL -- O) or ACKB

(QUAL = 1), it shall set at value T01 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 tor 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 14.4.2.1.3.
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14.4.2.1.3 Individual Tim utT IITA

Radio units shall operate an individual incoming short data timer which shall be 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 with IDENT2=SDlvfl. The timer shall be set

to a value TGI and started or restarted when the radio unit responds with ACK (QUAL = ,

0) or ACKB (QUAL = l) to 3 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 is in a state of waiting for further HEAD messages if this timer is running and the

radio unit has received and responded to an earlier HEAD 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 (SST or MST) shall assume that no further signalling will be received for that

transaction if its individual inconting 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 T—message has been fully decoded. then it already should have been offered to

the user at that time (see 14.4.2.1.2).

. A fleaapniyvoe farce-Hindi itidtta 'uiccnmigflsshnr’rsdaiautircer “the. satiimurti tssha‘ ludiscasd “the

recorded values of the control fields and shall assume that future HEAD and AHY (IDENT2

= SDMI) messages are for another transacn'on.

The value of T01 is network dependent and shall be programmable as part of a radio unit's

personality with a range of l to 15 seconds in 1 second steps. The recommended value for

T6] is 5 seconds. For the permissible value for TA, refer to section 6.

[4.42.1.4 Receiving AHYX Message

If, whilst waiting for further signalling for an incoming individually addressed short data-

transaction, 3 radio unit receives an AHYX message with:

— PFIXIIDENTI as its individual address, and

— IDEN'I? set to SDMI

then it shall respond with ACK (QUAL = l) as defined in !!9.2.2.4!! and shall cease to wait

for further signalling. It shall terminate the individual incoming short data timer (TGl 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 (IDENTQ = SDMI)
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messages are for another transaction.

This use of AHYX is in addition to the MPTI'327 prescribed functions.

i—l.4.2.l.5 ignoring Group__('nll G'I‘C Messages

A radio unit waiting for further signalling for an incoming individually addressed short data

transaction shall ignore any received GTC message unless the unit is individually addressed

by that GTC message (either by PFIX.r"lDENTl or by PFIX- lDENT’l) or IDENTI is set to
ALLI.

This requirement is in addition to the procedure in !!9.2,2.5l!. :
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been decoded as follows:

a. If a received HEAD message contains the I flag set to '0’ and the radio unit is not

in the state of waiting for further signalling for a short data transaction addressed

to this group, then the unit shall deem that insufficient segments will be received for.

that transaction to assemble a complete T-message.

b. 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 ‘00‘ (see !!5.6.2!!).

c. 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 14.4.2.2-2) 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

tran5mission thereof to be received by the radio unit if the value of NSEG has

been decremented 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

T-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 14.4.2.2.2).

When a HEAD message with NSEG set to '00' 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 it‘ 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 CPI 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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14.4.2.2.2 girgup Time-out TGQ

A called radio unit wailing for further signalling :‘or a short data transaction addressed to a

group shall assume that no further signalling will be meshed for that transaction {SST or

MST) if a time 'ITGG has elapsed since the last HEAD message it received for that
transaction. The radio unit shall discard the recorded values or" 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 otter an incomplete T—nzessagc to the user only

if a suitable wanting of incompleteness is included with the data presented to the user.

The value of TGG is network dependent and shall be programmable as part ofa radio unit's

personality with a range of 1 to 30 seconds in I second steps. The recommended value for
T06 is 10 seconds.

[4.42.2.3 Maintaining Timers

A radio unit waiting for further signalling for an incoming short data transaction shall

maintain any relevant timers= including its gr0up 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 The 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 illustrative only and does not form part of the specfiication.

In the example, an availability check is carried out on the called radio unit and some segment

repeats are shown.
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Figure 14.1 - Example of Successful MST Transaction
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Descriptions of message interchanges

| 1 | : An RQC message requests a short data transaction (Assuming extended addressing

is not required). The value of SLOTS in the RQC is ‘ll‘, indicating that three slots

are required for the HEAD message containing the first segment of the MST.

|2|: An AHY (POINT=O) message checks the availability of the called radio unit _
(optional).

|3|: An ACK (QUAL=O) message indicates general acknowledgement of the AHY.

|4|: Any AHYC message is sent to the requesting radio unit with DESC set to '100’.

The first bit of DESC 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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ISI:

‘7]:

lSII

I91:

|10]:

llll:

“2!:

A HEAD message containing the first segment of the MST is sent. The GFI field

indicates the format of the T—message data. NSEU = “W indicates that two more

Strgrnents are yet to be sent. ("St-ti = 't‘indteates that three slots are required for

the HEAD message cont-aiming the nest segment.

An AHYC message with NEW ‘101’ solicits 3 HEAD message containing the

second segment of the MS'l'. SLOTS is set to ‘l. l‘ to indicate that three slots haVe

been reserved for the HEAD message.

A HEAD message containing the second segment of the ST is sent. NSEG = 't‘ll ’

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 = ‘lOl‘ solicits a repeat of the second segment of

the MST. SLOTS is set as in lei.

A HEAD message containing the second segment is retransmitted as in |7|.

An AHYC message with DESC = ‘l IO‘ solicits a HEAD message containing the

third segment of the MST. SLOTS is set to ‘ IO‘ 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 oniy 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 ‘1 l‘ 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 3 HEAD message containing a repeat of the first segment as in

| 12| .

An ACK (QUAL=O) message indicates slit-eessful receipt of the HEAD message by
the called radio unit.

The TSC sends a HEAD message containing the second segment of the. MST. LEN

1*. set to 'l l' to indicate that tour data Codethtls 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 l 16| .

I4—19
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| 18 | : An ACK (QUAL=O) message indicates successful receipt ofthe HEAD message by
the called radio unit.

1 [9| : The TSC sends a HEAD message containing the final segment of the MST. LEN is

set to '01‘ to indicate that two data codewords are appended to the HEAD

codeword. Since the message only contains two data codewords NSEG (which is I
transmitted in the third codeword when preSent) is not sent. The radio unit behaves

as though its value had been ‘00’.

IZOI: An. ACK (QUAL=O) message indicates successful receipt of the HEAD message by
the called radio unit.

|21| : An ACK (QUAL=O) message is sent by the TSC to the calling party to indicate that

the transaction has been successfully completed. This acknowledgement may be

repeated for reliability.
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APPENDIX A: ERROR RATE PERFORMANCE 
A. 1 Definition

The receiver FSK demodulator error rate performance is. measured in terms of the mucosa

rate of Ahoy codewords (see MPT 1327 section 5.5.3.2 for the definition of Ahoy

codewords).

A2 Method of Measurement

The unit under test shall be programmed to respond to the PFer‘lDEN’l‘ given in Figure A-

2. It shall also be programmed to scan a channel which satisfies the value of CHAIM

specified in Figure A—E (i.e. the least significant 4 bits of the CHAN field shall match

CHAN4).

_ A block diagram of the test set up is shown in Figure A-l. Sen‘al data generator ’A'

.i 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 i1.5kHz. ‘ The

resulting RF signal is fed through attenuator 'D‘ to resistive combiner ‘F‘ where it is

combined with simulated ignition pulses from generator ‘E‘. Ignition pulse simulator 'E‘

produces a stream of pulses of 10 volt peak and duration <3ns at a 18H: rate. The

3" 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 ‘I'

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 T. 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 ‘l-l‘ by switching out attenuator 'D‘. For co-channel

- . interference tests, the unwanted audio signal is generated either in audio signal generator =P‘

==i~t or by serial data generator ’Q’ and audio band FSK modulator 'R‘ for the case of interfering

data. The interfering audio is modulated by RF signal generator '5' and attenuated to the

required level of interference switched attenuator 'T'. The resulting unwanted RF signal is

then fed to resistive combiner 'F' where it is combined with the wanted signal.

Circulator ‘6’ shall have a continuous power handling capability of 100 Watts, and shall

- have a ldB bandwidth of at least 40MH2 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 (-t-SdB relative to luV emf or —lUSdBmJ

Level B: -5dB relative to luV pd (+ ldB relative to luV emf or -I l2dBm)

Level C: +8dB relative to luV pd (1 l4dB relative to luV emf or ~09dBm)
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A—l DATA PERF RMANCE TEST SET UP 

The data stream generated by serial data generator ’A’ shall be as follows:

Number of bits;

PREAMBLE =

SYNC =
CCSC

AHOY =

DUMMY

PFIX
IDENT

CHAN4

U

ll

 

This section repeated 100
times in total —>

1010101010101010
1100010011010111

0000000000000000000100010101000110101010101010101100010011010111
— 1010110000000000000001000110000001001010111100101100010011010111

1101101111100011010111000100000000000000000000001001101000011101

1000000000000000000001000100000000000000000000000110001100101001

1011011

1110001101011 Sections of the AHOY message
0101

A—2 TRANSMITTED DATA STREAM
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The window of expected response is defined in MPT 1327. section 6 (pages 6—7). The
boundaries of the window are 20 bits and 14 bits after the start of CCSC as shown below:

  

  

 

and? | ccsc BHHH'r' I ccsc I surety——|———— . _

- <—> so lire. -| <->|14 bite
,— _

| EXPECTED TRANSMISSION
1—__ _ __——__ _ _i

Following the transmission of the data stream of Figure A—E, count 'L‘ and count 'M' shall

be recorded. Between each test listed below in A3, the counters are reset.

A3 Limits

A.3.l Test 1
 

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 Test 3

Test conditions:

i. Transmit power level B.

ii. Ignition simulator switched OFF.
iii. Co-channel interference switched OFF.

Count 'L‘ shall be not less than 89.

COunt ‘M' shall be zero.
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A.3.4 Test 4

Test conditions:

i. Wanted signal transrrtit 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 4001-12. RF signal generator

’8‘ shall modulate the signal to 60% of the maximum peak frequency deviation designated

in section 5.3.2 of MPT 1323. The level of unwanted signal, as set by attenuator ‘T‘, shall

be lOdB 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

$1200 Hz from the nominal frequency.

Count ‘L’ shall not be less than 89.

Count ’M’ shall 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

CCITT recommendation V52, ata rate of 1200 bits/second. This pattern is then fed to audio

band FSK modulator ’R‘ to provide an FFSK signal in compliance with section 6.1 of

LIFT 1323. 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 of the unwanted

signal, as set by attenuator 'T’, shall be lOdB 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

1-1200 1-12 from the nominal frequency.

Count ‘L‘ shall not be less than 89.

Count ‘M’ shall be zero.
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A.3.6 Test 6

 

Test conditions:

i. 'l‘ransmit power level :‘1.

ii. Ignition simulator OFF
iii. Co—channel interference switched OFF.

iv. The prel'ixlident section of the ABBOY codewords is selected to differ by 1 bit from

the prefix/idem of the unit. The parity is then set to give a valid codeword. The

location of the bit difference is Changed tor suceessive AHCIY codewords so that

each of the '20 bit differs are sent 5 times in the stream of 100 AHOY messages.

The list of modified AHOY codewords. is as follows:

1001101111100011010111000100000000000000000000001110111000010110

'_" 1111101111100011010]11000100000000000000000000000100100000001101
1100101111100011010111000100000000000000000000001111001100010101

1101001111100011010111000100000000000000000000001010]11010011001

110111l111100011010111000100000000000000000000001000000001011111

1101100111100011010111000100000000000000000000000111111100101000

1101101011100011010111000100000000000000000000001110100010000110

1 1101101101100011010111000100000000000000000000000100101101000101
1101101110100011010111000100000000000000000000001111001010110001

' 1101101111000011010111000100000000000000000000001010111001001011

1101101111110011010111000100000000000000000000000110100000100010

_ 1101101111101011010111000100000000000000000000000000101100010111
1101101111100111010111000100000000000000000000000011101010001100

1101101111100001010111000100000000000000000000001100101001010100

1101101111100010010111000100000000000000000000001011001000111000

1101101111100011110111000100000000000000000000001000]11000001110

1101101111100011000111000100000000000000000000000111100000000001

$.54. 1101101111100011011111000100000000000000000000001110101100010011

Weir-=- 1101101111100011010011000100000000000000000000003100101010001110

11011011111000110101010001000000000000000000000111001101001000001

Count 'L' shall be zero.

Count ‘M' shall. be zero.
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APPENDIX B: TIMING AND DEFAULT PARAJMETERS

 

8.1 Default Paramgggrg

Timing MPT1327 ME—‘T1343 ' Function
Parameter default Value

NDl 2 3 Number of disconnect messages sent

by individually addressed radio

| unit4—1—— '.—— —

 
  
 
 

 

NDZ Number of disconnect messages sent

by calling radio uni:

  
 
  

  

Maximum number of random access

I transmiSSLons of RQE

Maximum number of include request
access attempts

NR 8 Maximum numberof random access

transmissions of R98, RQD, RQK,
RQT, RQR or RQQ

__l_i

NW 4 ‘ 5 Response delay (in slots)_——._—. _

‘ N I w 4 4
 

The requirement for she 51(3ng ul" parameters that may vary from network to network such as LA,

LZ, NCl, NCE. NT. NVI, NVE, NXL NXZ, “4'21 and N22 are spemfied in secLion b.
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B2 Timing Parameters
  

 

 
 
 

 
 

 
 

HPT 132?
Default

Timing FUNCTION
Parameter 

  
Time barred from calling same ident

after ACK/ACKX/ACKU or any ident after
ACKT/ACKB

 
 

 
 

Include timer
 
 

 
 

 

 Maximum interval between periodic

messages (within speech items) to be
assumed at switch—on or equivalent

 
  
 

 Value of TC in fall-back mode

 
 

 

Call set—up Data Keyline delay 

The requirements for the storage of timing parameters which may vary from network to networi

such as TA, TC, TD, TJ, TN, TS, TT and TW are Specified in section 6. 
B—Z
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ANNEX ANl CLARIFICATION OF RADIO UNTT OPERATION ON TIME

SH ARED CONTROL CHANNEIS

In this specification the term "time-shared control channel" refers to a control channel where

multiple 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. mum-site time—shared control channels are assumed in this Annex.

AN1.l Pumse 9f 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 ofthis 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 rer

synchronisation,

- error checking on a control channel,

- control channel acquisition

and

- the use of SYS codes on time-shared control channels.

AN1.2 Identification of, and ogrational 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 ofthe 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-shared 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
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unit. The radio unit uses the values appropriate to a continuous control channel unless it has
reason to believe that the control channel being monitored is time-shared.

To facilitate this, each channel in the normal hunt list is marked by a time—shared flag

(named TSl) which also appears in MOVE messages, CLEAR messages and any BCASTE
message which may identify a control channel for possible later use by the radio unit.

BCAST (SYSDEF = ’00000’), BCAST (SYSDEF = '00100') and

BSCAST (SYSDEF = ‘00101’). The flag causes the radio unit to change the following-

operating parameters when set to the "time—shar " state:

NV — Number of consecutive received CCSCs to select a value of SYS for

verification,

NCl - size of error check sample prior to confirmation,

NXl — error codeword limit prior to confirmation,

NC2 - size of error check sample after confirmation,

NX2 - error codeword limit after confirmation.

NZ], N22, NCl, NXl, NC2 and NXZ 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 A.Nl.4.

NV is used in control channel acquisition and is further discussed in section AN1.5.

Another operational difference is that a time period TS is mandated for use when searching

for a valid SYS code during 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 ANI-5.

AN 1.3 Synchronisation loss and subsequent re-synchronisatlon

Each reference to a control channel in this section (AN1.3) 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.

AN1.3.1 Discontinuous control channels

i!6.2.1.2!l 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 MPI‘ 1327 is "Retaining a controlchannel“ and

ANl-2
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therefore an MPT [343 radio unit shall not relinquish such a channel unless the criteria

specified in 9,4 are met.

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 discontinuous control channels and therefore also to time-shared centroi channels.

in order to cope With the above Situation a radio unit must have some means of deterr .inrng

that synchronisation has been lost and some means of re—synchronising 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 rersynchronising are employed whenever synchronisation
has been lost on a control channel.

A.Nl.3.2 Criteria for determining synchronisation loss and subsequent. 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.

m This information must be maintained even if the radio unit transmits data (see !!7.3.5l!
para. 2) or loses synchronisation (no allowances are made for loss of synchronisation in the

random access rules).

A radio unit operating to MP’T1327 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, ifany.

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 time—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.

ANI-l

ARRIS GROUP, INC.

IPR2015-00635 , p. 205

 



The criteria for determining that synchronisation has been lost are not specified in MPT 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 SYNC is

received; the exception to this is where the radio unit, from interpretation of messages on the

forward control channel (eg the receipt of a 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. (It should

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’.

consider each consecutive group of 64 bit positions to be a codeword. It shall continue to

, perform any error analysis which may be in progress whilst at the same time scan for

I 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.

\‘ Even when a radio unit assumes that synchronisation has been lost it shall continue to

AN1.4 Error checking on a control channel

AN1.4. 1 Error checking philosophy

. This specification employs the measurement of codeword error rates as the means of

amassed 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 MP1" 1327. The codeword error rate is

determined by successive counts 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 is required tn continue the assessment until such

time as the radio unit determines that it should relinqmsh the channel. according to the rules

01' this specrfication. It does this by retaining the bit, codeword and slot timing which it last

received from the forward control channel prior to toss of signal (in the basis of this

retained taming every first and second half of each siot Is examined for a codeword. Failure

to dad-dc a codeword, for any reason, is recorded as a codeword error.

ANl.4.2 Summa [y of error checking procedures on a control channel

The radio unit employs three parameters to control the manner in which error monitoring is

carried out. These are NC, NX and N2:

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 channel,two values of NC and NX are specified. Parameters NCl and NXl are

employed for sampling during hunting and NC2 and NX2 are employed for the continuous

monitoring after confirmation. 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 after confirmation.

A further parameter N2 is specified to allow further samples to be talten 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:

N21 is employed by the radio unit for error checking when sampling during hunting. It is

the number of contiguous samples of NCl codewords without a codeword sample error event

which must be recorded before the control channel being sampled may be confirmed.

N22 is empIOyed 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 otxleword error rate.

AN1.4.3 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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by three sites with an equal duration burst from each site (equivalent to twenty codewords).
There is a blank period between any two bursts of duration 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 1, Case II, Case 111

and Case IV. Each of these samples starts at the instant immediately before the next

transmission. The sample duration is therefore 75 codewords (20 + 5 + 20 + 5 + 20 r

5).

In the figure, codewords received by the radio unit unerrored are indicated by white and

those received errored are indicated by black. Since the blanks between transmissions will

be interpreted by .the radio unit as errored codewords these blanks are coloured black in the

figure.

In Case I the radio unit is receiving a good 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 has four 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 [I and III 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 NCZ

set to 75 to correspond to the sample length. The network operator is required to select an

appropriate value of NXZ. In calculating this value it seems apprOpriate to consider Case 1,

since this is Ill-rely 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 value of NX2 should be set to 58 (ie assuming_

all. errored codewords outside the burst from site B plus three within the burst = 55 + 3).

 
[fit is assumed that sites A, B and C all radiate the same value ofSYS code then a radio unit

set with NC’Z = 75 and NX2 = 58 will not register a codeword error event in Case I. It

will. also not register such an event in Case II, 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 a codeword error event in Case 111 because reliable communication

is not likely. It is clear that whatever the chosen value for NXZ, the radio unit will not be
able to differentiate between cases 11 and III.
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This problem may be solved if the three sites radiate different values of SYS code.

Asauming that the radio unit holds the value radiated by site B as the valid value of 8Y5.

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 II the error count will be 56 which will not

result in a codeword error event. Thus the required differentiation between cases it and [II
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 radio unit

will not be able to access both sites B and C (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 not be able

to take advantage of the increased access time offered.

AN1.5 Control channel aguisition

The operational differences between a radio unit acquiring a time—shared control channel

(ie 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 AN1.4 and the earlier two are explained here (refer
to section 9.3.4.2.1).

When a radio unit is searching fora valid 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 it therefore 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 Lime-shared control channel which employs differing SYS codes

this mechanism involves the radio unit receiving a predetermined number of identical SYS

miles derived from consecutive (but not necessarily from contiguous slots) unerrorcd 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 (ti me-shared value) of 9 the following behaviour can be observed.
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In Case I the radio unit will not begin verification until 9 CCSCscontaining 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 II the radio unit will again select the system on site B for verification as it will not
receive 9 consecutive CCSCs containing the same SYS code from either site A or site C.i

In Case Hi 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 C for verification

depending upon when it acquires synchronisation.

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.

AN1.6 Use of SYS codes on time-shared control channels

Note that not all situations are considered here.

AN1.6.1 Comparison of the received and verified SYS codes

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(1)). Ifbits 1-12 ofthe 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

checldng and suspend any random access attempts in accordance with section 9.3.4.3

and 9.4. Mb) respectively. Irrespective of bits 1—12, if there is any discrepancy in the LAB

field (bits 13—15) 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 time—shared
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

because when a radio unit ac‘quires 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 11.6.2.1.2) except that it will treat them as errored

codewords during error analysis (see section 9.3.4.3).
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AN] .6. 2! Rmuirernents to registc_r

list: or a different SYS code at sites on the time-shared control channel mat result in the

radio unit registering: as it roams m the unit relinquishes and a-tqunes fire. control channel

from the different site-st. The radio unit shall attempt in register or: the confirmed channel

- (by random access) when it does not hold a successful registration record for the AREA field

wrthrn the verified SYS code (section 9.14.2.2). provided that this AREA field is not already

, entered in the unit‘s list of denied registration records (section 10.3).

The radio urtrt shall not attempt to register at sites radiating a. new value AREA field

[section 10.2.31. and 10.3.31.) or when the radio unit is personalised with a zero length

AREA field (section 10.3.(ij). It" the sites sharing the timeshared control channel are

radiating SYS codes differing only in the value of the FREE bits (see section 0.3.4.22) the

radio unit shall not be required to register as it roams from site to site.
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Figure AN1—1 Time-shared Control Channel Example
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ANNEX ANZ RECOMMENDATION FOR RADIO UNIT BEHAVIOUR ONCE

THE COMPREHENSIVE HUNT SEQUENCE HAS BEEN
ENTERED

Section 9.3.3.5 of this Specification allows a radio unit in the process of undertaking a

- "comprehensive hunt sequence" to carry out a "preferential hunt sequence" or "normal hunt

sequenCc" as its own option, ret‘uming to the "comprehensive hunt sequence" If the optional

sequence is unsuccessfully completed. Experience with operational systems has led to the

following recommendation regarding the exercise of this option.

"The excretse of the option to undertake other hunting sequences whilst in the

‘comprehensive hunt sequence' is recommended since it can he expected that the time taken

to acquire a contIol channel during a ‘comprehensive hunt sequence’ may be much longer

than in omer hunting sequences. Failure to exercise this option may result in excessive

delays in acquiring one of the control channels applicable to the “normal hunt sequence‘ (ie a

‘normal' control channel for the selected network) following the temporary loss of the 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. "

new. fires-La

AN'l-l

ARRIS GROUP, INC.

IPR2015-00635 , p. 213

 


